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PREFACE

SHOULD it be asked why I publish this volume, I answer,
~along with many others, Because I believe such a Handbook
to be greatly needed ; and under this conviction have done
my best, within moderate limits, to render it useful. Go
where you will—to the popular platform, the public lecture-
room, or the private parlour—and you hear immense interest
professed in the science of Geology ; but the profession, for
the most part, accompanied by the regret that its ¢ hard
words and forbidding technicalities” should render it so
difficult of acquirement. Now, while deprecating, in the
strongest manner, the introduction of unnecessary terms, it
is quite evident that every science must have its own tech-
nicalities and modes of expression : new objects require new
names, and new facts new phrases to express their relations.
There is no avoiding this necessity in any progressive branch
of human knowledge, and the only thing that can be done to
lessen the difficnlty—next to the rigid exclusion of whatever
seems superfluous—is to explain these terms in brief and
simple language. This I have endeavoured to do, chiefly
with a view to the requirements of the general reader, at the
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PREFACE.

same time appending such details as might render the volume
an acceptable Handbook of Reference to the student and
professed Geologist. Thus the ordinary reader will generally
find the information he requires in the first and second sen-
tences of a definition ; what follows is addressed more espe-
cially to the professional inquirer—to the student, miner,
engineer, architect, agriculturist, and others, who may have
occasion to deal with geological facts, and yet who might not
be inclined to turn up half-a-dozen volumes, or go through a
course of geological readings, for an explanation of the term
in question.

Such is the aim and object of this “ Handbook of Geolo-
gical Terms.” T lay claim to little more than the arrange-
ment of the matter, which has been gleaned and sifted from
many sources—care having always been taken to present the
science in its newest aspects, and to express its facts in the
clearest and simplest language. Sensible of many imperfec-
tions, I would respectfully solicit corrections from those who
may generally approve of the work, in order that any subse-
quent edition may be rendered more worthy of the Science
whose truths we are labouring to establish—a science which,
whether intellectually or economically considered, stands
second to none on the roll of human acquirements.

D.<Ps

GILMORE PLACE, EDINBURGH,
August 1859.



SECOND EDITION

IN preparing this edition, alterations rendered necessary by
the progress of the science have been freely made, and the
more important terms introduced by recent discovery ex-
tensively inserted. To have inserted all or nearly all would
have increased the volume beyond the limits of a “Hand-
book,” and merely cumbered its pages with names, a great
proportion of which are avowedly provisional, and many even
of doubtful validity. As a new feature, the leading techni-
calities of Physical Geography have been given along with
those of Geology—the Author believing that the two sciences
are inseparably associated, and that the rcadiest way to a
comprehension of the world’s past is through the study of
its existing phenomena.

August 1865.









NoTE.—*“It is, indeed,” says Agassiz, in his recent ¢ Essay on Classifica-
tion,” ‘“a very unfortunate tendency, which prevails now almost universally
among naturalists, with reference to all kinds of groups, of whatever value
they may be, from the branches down to the species, to separate at once
from one another any types which exhibit marked differences, without even
inquiring first whether these differences are of a kind that justifies such
separations, In our systems, the quantitative element of differentiation
prevails too exclusively over the qualitative. If such distinctions are
introduced under well-sounding names, they are almost certain to be
adopted ; as if sciepce gained anything by concealing a difficulty under a
Greek or Latin name, or was advanced by the additional burden of a new
nomenclature. Another objectionable practice, prevailing quite as exten-
sively also, cousists in the change of names, or the modification of the
extent and meaning of old ones, without the addition of new information
or of new views. If this practice is not abandoned, it will necessarily end
in making Natural History a mere matter of nomenclature, instead of
fostering its higher philosophical character.” Influenced by this opinion,
I have adopted in the following tabulations such arrangements of the
Mineral, Vegetable, and Animal kingdoms as have been sanctioned by our
leading naturalists—which appear to be most intelligible to the general
reader—and on which, indeed, the greater portion of the nomenclature of
Geology and Paleontology has been founded.



CHEMICAL SCHEME,

Exhibiting the so-called ¢ Elementary Substances” in alphabetical
order, with their symbols and chemical eqmva.lents—-Hydmgen being
taken as 1.

Elements. Symbols. Equivalents.
Aluminium ........... v .

Antimony (Stibrum)..
ARPWMIS oy, o v oiweris
Barium ..
Bismuth ..
Boron ...
Bromine..
Cadmium ...
Casium .....
Calcium ..
Carbon ...
Cerium ...
Chlorine......
Chromium ..

Fluorine ..
Glucmmm or Berylhum ......
Gold (Aurum) ...ceueeevennnnes
Hydrogen .....
Ilmenium ..

Iridium .....

Iron (Ferrum)
Lanthanum . ....
Lead (Plumbum) ..
Lithium ........
Magnesium
Manganese... 3
Mercury (Hyclmrgy;'um Vots
Molybdenum
Nickel...
Niobium.,
Nitrogen ..
Norium .<.....cooeebdiingd s




CHEMICAL SCHEME.

Elements. Symbols. EBowivalents.
O piwm SRS e
Oxzygen ....
Palladium .
Pelopium ....
Phosphorus
Platinum .....
Potassium (Kalium) .
Rhodium ........

Ruthenium
Selenium ........
Silicium, Silicon
Silver (Argentum)...
Sodinm (Natrium) .
Strontium
Sulphur
Tantalum or Columbium ...
Tellurium .......................
Terbium ...
Thallium,

Titanium

Of the preceding elementary or ultimate substances only a few enter
largely into the composition of the earth’s crust; and of the others many
are extremely rare, or only evolved from their natural unions by chemical
analysis. In the following list the most important (geologically speak-
ing) are printed in capitals, their characters being given as under the
ordinary pressure and temperature of the atmosphere :—

Gases—HYDROGEN, OXYGEN, nitrogen, CHLORINE, and FLUORINE.

Non-Metallic Liquids and Solids—Bromine, iodine, SULPHUR, PHOS-
PHORUS, selenium, CARBON, boron, S8ILICON.

Metals being the basis of the Earths and Alkalies—POTASSIUM, 80DIUM,
lithium; barium, strontium, CALCIUM; MAGNESIUM, ALUMINIUM,
thorium, glucinium, zirconium, yttrium.

The Metals—MANGANESE, ZINC, IRON, TIN, cadmium, COBALT, NICKEL;
ARSENIC, CHROMIUM, vanadium, molybdenum, tungsten, columbium,
ANTIMONY, uranium, cerium, BISMUTH, titanium, tellurium, COPPER,
LEAD ; MERCURY, SILVER, GOLD, PLATINUM, palladium, rhodium,
osmium, iridium, ruthenium ; (and the following, of which little is
yet determined), cesium, erbium, terbium, didymium, lanthanum,
niobium, norium, ilmenium, pelopium, thallium.
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MINERAL SCHEME,

Exhibiting the simple minerals, or constituents of rock-masses, as ar-
ranged by Professor Weiss, of Berlin, into Orders and Families.

Famailies :

Families :

Families

Families :

I. ORDER—OXIDISED STONES.

1. QUARTZ. 7. Mica.
2. FELSPAR. 8. HORNBLENDE.
3. SCAPOLITE. 9. Cravys.
4, HAaLotD STONES. 10. GARNET.
5. LEUCITE. 11. GEMS.
6. ZEOLITES. 12. METALLIC STONES.
IT. ORDER—SALINE STONES.
—1. CALO-SPAR. 4. Gypsum.
2. FLUOR-SPAR. 5. ROCK-SALT.
3. HEAVY-SPAR.

III. ORDER—SALINE ORES.

:—1. SPARRY IRON ORES. 3. LEAD SaALTS.

2. COPPER SALTS.

IV. ORDER—OXIDISED ORES.

—1. TRON ORES. 4. RED COPPER ORES.

2. TINSTONE. 5. WEHITE ANTIMONY ORES.
3. MANGANESE ORES.

V. ORDER—NATIVE METALS. *
Form only one Family.

VI. ORDER —-SULPHURETTED METALS.
Families :—1. TRON PYRITES. 4. GrREY CoOPPER ORE.

.

2. GALENA. 5. BLENDE.
3. GREY ANTIMONY ORE. 6. RUBY BLENDE.

VII. ORDER—INFLAMMABLES.

Families :—1. SULPHUR. 4, MINERAL RESINS.
2. DIAMOND. 5. COMBUSTIBLE SALTS.
3. CoAL.

13



MINERAL SCHEME.

The following list contains the so-called SPECIES usually arranged under
therespective families—the more abundant and better known being marked
in Italics.

ORDER—OXIDISED STONES.
1. Quarrz FAMILY (2 Species).—Quartz, Opal.

2. FELSPAR FAMILY (14 Species).—Orthoclase, Ryacolite, Albite, Andesin,
Saccharite, Labradorite, Couzeranite, Anorthite, Oligoclase, Petalite,
Spodumene, Kastor, Pollux, Amorphous Felspar.

3. ScaporiTe FaMiny (13 Species).—Scapolite, Nuttalite, Barsowite, Ottre-
lite, Palagonite, Dipyr, Nepheline, Davyne, Gehlenite, Humboldtilite,
Prehnite, Zeuxite, Nephirite.

4. Haroip STONES (9 Species).—Lazulite, Calaite, Wawvellite, Wagnerite,
Amblygonite, 4lunite, Aluminite, Pissophane, Latrobite.

5. LEvuciTE (8 Species). — Leucite, Porcelain spar, Sodahte, Hauyne,
Nosean, Ittnerite, Lapis Lazuli, Eudialite.

6. ZEOLITES (22 Species). — Anralcime, Natrolite, Scolezite, Damourite,
Thomsonite, Stilbite, Aedelforsite, Heulandite, Brewsterite, Epistilbite,
Apophyllite, Okenite, Pectolite, Chabasite, Faujasite, Harmotome, Phil-
lipsite, Zeagonite, Laumonite, Leonhardite, Glottalite, Edingtonite.

7. Mica FamivLy (31 Species).— Potash Mica, Lithia Mica, Magnesia Mica,
Lepidomelane, Chloritoid, Chklorite, Ripidolite, Talc, Schillerspar,
Antigorite, Hydropite, Serpentine, Picrosmine, Villarsite, Spadaite,
Gymnite, Chonikrite, Pyrosklerite, Kammererite, Pyrosmalite, Cron-
stedtite, Stilpnomelan, Brucite, Hydromagnesite, Nemalite, Seybertite,
Margarite, Pyrophyllite, Anauxite, Pholerite, Rosellan.

8. HORNBLENDE FamiLy (19 Species).—Hornblende, Augite, Hypersthene,
Bronzite, Diallage, Rhodonite, Tophroite, Troostite, Wollastonite, Ach-
mite, Sordawalite, Krokydolite, Pyrallolite, Pyrargillite, Karpolite,
Babbingtonite, Isopyre, Polylite, Tachylite.

9. CLAYS (24 Species).— Kaolin, Clay, Rock-soap, Plinthite, Green-Eartl,
Yellow - Earth, Halloysite, Fullers-Earth, Allophane, Schritterite,
Challilite, Bole, Teratolite, Kollyrite, Lithomarge, Miloschin, Kerolite,
Agalmatolite; Soapstone, Pipestone, Meerschaum, Pimelite, Dermatin,
Retinalite.

10. GArNET FamiLY (15 Species).—Garnet, Pyrope, Helvine, Idocrase,
Epidote, Axinite, Cyanite, Sillimanite, Bamlite, A ndalusite, Staurolite,
Diaspore, Hydrargillite, Periclase, Glaucophane.

11. Gems (16 Species).—Zircon, Malacon, Spirel, Automalite, Corundum,
Crysoberyl, Topaz, Pycnite, Leucophane, Euclase, Emerald, Phengkite,
Iolite, Tourmaline, Crysolite, Chondrodite.

12. MEranLic STONES (22 Species).—Liévrile, Hisingerite, Anthosiderite,
Nontronite, Pinguite, Chloropal, Ckloropheite, Thorite, Eulytine, Gado-
linite, A llanite, Tachewkinite, Cerite, Pyrochlore, Keilhauite, Polymig-

" nite, Polycrase, Peroskite, Aeschynite, Mengite, Monazite, Samarskite.
14
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MINERAL SCHEME.

ORDER—SALINE STONES.

. Caro-sPAR FAMILY (6 Species).—Calc-spar, Dolomite, Breunnerite, Mag-

nesite, Mesitine Spar, Arragonite.

. FLUOR-SPAR FAMILY (14 Species).— Fluor-spar, Yttrocerite, Fluocerite,

Fluocerine, Cryolite, Chyolite, Hopeite, Apatite, Herderite, Children-
ite, Xenotime, Boracite, Hydroboracite, Datholite.

. HEavY-8PAR FAMILY (7 Species).— Barytes, Dreelite, Witherite, Alston-

ite, Baryto-Calcite, Celestine, Strontianste.

. Gypsum Faminy (7 Species).—Gypsum, Ankydrite, Polyhalite, Glau-

berite, Pharmacolite, Haidingerite, Berzelite.

. Rock-Savr Faminy (28 Species).—Rock-Salt, Alum, Alunogene, Glau-

ber Salt, Melanterite, Botryogene, Copiapite, Coquimbite, Tectizite,
Cyanose, Goslarite, Bieberite, Johannite, Natror, Thermonatrite,
Trona, Gaylussite, Borax, Sassoline, Nitre, Nitratine, Nitrocalcite,
Nitro-Magnesite, Sal-Ammoniac, Mascagnine, Arcanite, Thenardite,
Epsomate.

ORDER—SALINE ORES.

. SPARRY TRON ORES (17 Species).—Siderite, Ankerite, Diallogite, Man-

ganocalcite, Lanthanite, Parisite, Calamine, Galmei, Williamite, Tri-
plite, Zwidselite, Triphyline, Hureaulite, Heterozite, Alluaudite,
Pitticite, Diadochite.

. COPPER SALTS (32 Species).—Dioptase, Chrysocolla, Azurite, Malackite,

Aurichalcite, Ckalcophyllite, Tirolite, Erinite, Liroconite, Olivenite,
Euchroite, Klinoclase, Phosphorocalcite, Thrombolite, Libethenite,
Tagilite, Ehlite, Atacamite, Volborthite, Arseniosiderite, Pharmako-
siderite, Scorodite, Symplesite, Brochantite, Vivianite, Dufrenite,
Uranite, Chalcolite, Exythrine, Nickeline, Langite, Lyellite.

LEAD SarLts (27 Species).— Cerussite, Anglesite, Leadhillite, Lanarkite,
Caledonite, Linarite, Phosgenite, Mendipite, Cotunnite, Pyromorphsite,
Mimetesite, Bleinierite, Vanadinite, Wulfenite, Scheelitine, Plomb-
gomme, Crocoisite, Melanochroite, Vauguelenite, Bismuthite, Kerate,
Calomel, Todite, Coccinite, Bromite, Romeite, Scheelite.

ORDER—OXIDISED ORES.

. OxiDISED IRON ORES (9 Species).—Magnetite, Chromite, Franklinite,

Hematite, Irite, Limonite, Gotheite, Ilmenite, Iserine.

TiN OrE FamiLy (13 Species).—Cassiterite, Wolfram, Columbite, T(‘m~
talite, Yttrotantalite, Euxinite, Fergusonite, Sphene, Brookite, Rutile,
Anatase, Pechurane, Plattnerite.

. MANGANESE ORES (20 Species).—Pyrolusite, Polianite, Manganite,

Hausmannite, Braunite, Psilomelane, Crednerite, Cupreous Manganese,
Earthy Coball, Wad ; (Ochres), Cobalt 0., Molybdena O., Bismuth
0., Antimony 0., Tangsten O., Uranium O., Minium, Lead O., Ckrome
0., Tellurite.

. RED CoPpPER ORES (4 Species).—Cuprite, Chalcotrichite, Tenorite,

Zincile.

. WHITE ANTIMONY ORES (2 Species).— Valentinite, Arsenite.

15
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MINERAL SCHEME.

ORDER—NATIVE METALS.

. Tae Mrrais (18 Species).—Platinum, Palladium, Osmiunmiridinm,

Iridium, Gold, Silver, Antimony-Silver, Mercury, Amalgam, Anti-
mony, Arsenic-Antimony, Arsenic, Tellurium, Lead, Tin, Bismuth,
Copper, Iron.

ORDER—SULPHURETTED METALS.

. Pyrires FamiLy (21 Species).—Pyrite, Marcasite, Pyrrhotine, Leuco-

pyrite, Mispickel, Cobaltine, Smaltine, Modumite, Linneite, Griinauite,
Gersdorffite, Ullmannite, Breithauptite, Plakodine, Nickeline, Ram-
melsbergite, Millerite, Chalcopyrite, Bornite, Domeykite, Arseniate of
Manganese.

. LEAD GLANCE FaMmILy (17 Species).—Galena, Cuproplumbite, Claus-

thalite, Selencopper Lead, Onofrite, Naumannite, Argentite, Strome-
yerite, Redruthite, Kupferinding, Eukairite, Berzeline, Nagyagite,
Altaite, Hessite, Tetradymite, Molybdenite.

. GREY ANTIMONY ORES (16 Species).—Stibine, Jamesontte, Zinckenite,

Plagionite, Boulangerite, Geokronite, Steinmannite, Plumosite, Duf-
réynoysite, Wolfsbergite, Kermes, Berthierite, Bismuthine, Aciculite,
Kobellite, Sylvanite.

. GREY CoPPER ORES (11 Species).—Faklore, Tennantite, Bournonite,

Wolchite, Freieslebenite, Stephanite, Polybasite, Sternbergite, Stazn-
nine, Cupreous Bismuth, Bismuthic Silver.

. BLENDES (5 Species).—Blende, Woltzine, Alabandine, Hauerite, Green-

ockite.

. RuBY BLENDES (6 Species).— Pyrargyrite, Miargyrite, Xanthokon,

Cinnabar, Realgar, Orpiment.

ORDER—THE INFLAMMABLES.

. SuLPHUR FAMILY.—Sulphur, Selen-Sulphur.

. D1AMOND,— Diamond.

. CoaLs (5 Species).—Graphite, Anthracite, Common Coal, Lignite, Peat.
. MiNerAL RESINS (21 Species).—Bitumen, Elaterite, Asphaltum, Piauz-

ite, Ixolyte, Amber, Retinite, Walchowite, Copaline, Berengelite, Guy-
agquillite, Hartine, Middletonite, Ozokerite, Hatchetine, Fichtelite, Hart-
ite, Konlite, Scheererite, Idrialite, Scleretinite.

. INFLAMMABLE SALTS (2 Species).—Mellite, Oxalate.

16



VEGETABLE SCHEME.

The Vegetable Kingdom may be arranged into two grand divisions—the
CELLULAR and VASCULAR ; and these, according to their modes of growth
and reproduction, into the following groups and classes : —

1. CeLLuLAR—Without regular vessels, but composed of fibres which
sometimes cross and interlace each other. The Conferve (green scum-
like aquatic growths), the Lickens (which incrust stones and decaying
trees), the Fungt (or mushroom tribe), and the Alge (or sea-weeds),
belong to this division. In some of these families there are no appa-
rent seed-organs. From their mode of growth—viz., sprout-like in-
crease of the same organ— they are known as THALLOGENS or AMPHI-
GENS.

II. VascuLaR—With vessels which form organs of nutrition and repro-
duction. According to the arrangement of these organs, vascular
plants have been grouped into two great divisions—CRYPTOGAMIC
(no visible seed-organs), and PHANEROGAMIC (apparent flowers or
seed-organs). These have been further subdivided into the following
classes :—

1. CrYprocaMs—Without perfect flowers, and with no visible seed-
organs. To this class belong the mosses, equisetums, ferns, and
lycopodiums. It embraces many fossil forms allied to these
families. From their mode of growth—viz., increase at the
top or growing point only—they are known as ACROGENS.

2. PHANEROGAMIC MONOCOTYLEDONS — Flowering plants with one
cotyledon or seed-lobe, This class comprises the water-liles,
Uilies, aloes, rushes, grasses, canes, and palms. In allusion to their
growth, by increase within, they are termed ENDOGENS.

8. PHANEROGAMIC GYMNOSPERMS—This class, as the name indicates,
is furnished with flowers, but has naked seeds. It embraces
the cycadex or pine-apple tribe, and the conifere or firs. In
allusion to their naked seeds, these plants are also known as
GYMNOGENS.

4. PHANEROGAMIC DICOTYLEDONS — Flowering plants with two
cotyledons or seed-lobes. This class embraces all forest trees
and shrubs—the composiie, leguminose, umbellifere, crucifere,
and other similar orders. None of the other families of plants
have the true woody structure, except the conifere or firs, which
seem to hold an intermediate place between monocotyledons
and dicotyledons ; but the wood of these is readily distinguished
from true dicotyledonous wood. From their mode of growth,
increase by external rings or layers, they are termed EXOGENS.

17 B
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VEGETABLE SCHEME.

Or, following the arrangement adopted by Professor Lindley, we have the
subjoined classes, sections, and alliances :—

Class I. THALLOGENS—Asexual or Flowerless plants, without proper
stems or leaves. These include three alliances—Algales,
Fungales, and Lickenales.

Class II. AcROGENS—Asexual or Flowerless plants with stems and
leaves. Includes three alliances—2Auscales, Lycopodales,
and Filicales.

Class III. RHI1ZOGENS—Sexual or Flowering plants with Acotyledonous
embryos and fructification, springing from a thallus—as in
Rajfflesiacece.

Class IV. ENpocENS—Monocotyledonous Flowering plants with Endo-
genous stems, parallel venation, and ternary symmetry.
This class is subdivided into four sections :(—

1. Plants with glumaceous flowers formed by imbricated

bracts. .

2. Petaloid unisexual flowers,

3. Petaloid hermaphrodite flowers adherent to the ovary.

4. Petaloid hermaphrodite flowers free from the ovary.

Under these sections are included 11 alliances, such as
Glumales, Arales, Palmales, Narcissales, Orchidales, Juncales,
and Laliales.

Class V. DrctyoGENs—Monocotyledonous plants with reticulated ven-
ation, including such orders as Discoreacee, Smilacee, and
Trilliacec.

Class VI. GyMNOGENS—Polycotyledonous Exogens with naked seeds, as
Conifere and Cycadaceee.

Class VII. ExocENS—Dicotyledonous plants with seeds in a seed-vessel.
Under this head are arranged the following sub-classes :—

Sub-class 1. DicLinous EX0GENS, or Dicotyledons with
unisexual flowers, and no tendency to form hermaphro-
dite flowers; includes 8 alliances, such as Amentales,
Urticales, Euphorbiales, Menispermales, Cucurbitales.

Sub-class 2. HYroGYNOUS EX0GENS, or Dicotyledons with
hermaphrodite or polygamous flowers, and stamens
entirely free from the calyx and corolla ; including 14
alliances, such as Violales, Cistales, Malvales, Nymph-
eales, Ranales, Berberales, Ericales, Rutales, Geraniales,
Silenales, Chenopodales, and Piperales.

Sub-class 3. PERIGYNOUS EX0GENS, or Dicotyledons with
hermaphrodite or polygamous flowers, the stamens
growing to the side of either the calyx or corolla,
ovary superior, or nearly so; includes 10 alliances,
such as Daphnales, Rosales, Saxifragales, Gentianales,
Solanales, Echiales, and Bignoniales.

Sub-class 4. EprayNoUs EX0GENS, or Dicotyledons with
hermaphrodite or polygamous flowers, the stamens
growing to the side of either the calyx or corolla,
ovary inferior or nearly so. This includes 7 alliances
—Campanales, Myrtales, Cactales, Grossales, Cinchon-
ales, Umbellales, and Asarales.

19
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DIATOMACEA.

Of these minute vegetable organisms, the following genera and species
are those usually given as occurring most abundantly in the diatomaceous
or microphytal earths that have been submitted to the microscope. The
shields or cases of the Diatoms are siliceous ; hence their beautiful and
almost perfect preservation. The Desmidiewe or Desmids, also micro-
scopic plant-growths consisting of one or only a few cells, are found in flint
and hornstone, but they secrete little or no silica; hence their less fre-
quent occurrence in a fossil state.
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Actinocyclus. Epithemia granulata.
—— bioctonarius. —— Hyndmanii.
Actinoptychus, —— ocellata.
—— biternarius. —— proboscidea.
—— genarius, — turgida.
Amphora. —— zebra,
—— elliptica, Eunotia.
—— ovalis, —— gibba.
Bacillaria. —-— granulata.
—— paradoxa. — levis.
Campylodiscus. longicornis.
—— clypeus. —— monodon.
—— noricus. —— tridentula.
Chetotyphla. -—— zebrina
pyritee. Fragilaria.
Cocconeis. —— pinnata.
—— pediculus. —— rhabdosoma.
Cocconema. —— striolata.
—— cistula. —— virescens.
. —— cornutum. Gallionella.
—~— cymbiforme. —— ulata.
—— gracile. —— decussata.
-—— lanceolata. — distans.
Coscinodiscus. -—— procera.
—— apiculatur. —— sulcata.

—— gigas. Gomphonema.
Cyclotella. —— accuminatus.
—— minutula. —— constrictus.
—— operculata. -—— geminatum.

Cymbella. —— gracile.
—— cuspidata. —— minutum.
—— Ehrenbergii. —— pohlizforme.
—— Helvetica. Grammatophora.
—— maculata. —— oceanica.
Dictyocha. —— parallela.
—— crux. Himantidium.
Epithemia. —— arcus.
—— gibba. —— pectinale.






ANIMAL SCHEME.

The following arrangement— being chiefly that of Cuvier, with such
modifications as the progress of science demands—will render sufficiently
apparent the main subdivisions and relations of the animal kingdom, and
enable the reader to determine more readily the position of any fossil form
in the scheme of vitality :(—

VERTEBRATA,

Or animals with backbone and bony skeleton, and comprehending

MAMMALIA ; AVES ; REPTILIA ; and PISCES.

I. MAMMALIA or Sucklers, subdivided into Placental and Aplacental.
1. PLACENTAL, bringing forth mature young.

BimMaNa (Two-kanded)—Man,

QUADRUMANA (Four-handed)—Monkeys, Apes, Lemurs,
CHEIROPTERA (Hand-winged)—Bats, Vampyre-bats, Fox-bats.
INSECTIVORA ([Insect-eaters)—Mole, Shrew, Hedgehog, Banxring.
CARNIVORA (Flesh-eaters)—Dog, Wolf, Tiger, Lion, Badger, Bear.
PINNIPEDIA (Fin-footed)—Seals, Walrus,

RODENTIA (Grawers)—Hare, Beaver, Rat, Squirrel, Porcupine.
EDENTATA (Toothless)—Ant-eater, Armadillo, Pangolin, Sloth.
RUMINANTIA (Cud-chewers)—Camel, Llama, Deer, Goat, Sheep, Ox.
SoLIDUNGULA (Solid-koofs)—Horse, Ass, Zebra, Quagga.
PACHYDERMATA ( Thick-skins)—Elephant, Hippopotamus, Rhinoceros, Pig.
CETACEA (Whales)—Whale, Porpoise, Dolphin, Lamantin.

2. APLACENTAL, bringing forth immature young.
MARSUPIALIA (Poucked)—Kangaroo, Opossum, Pouched Wolf, &ec.
MONOTREMATA (One-vented)—Ornithorhynchus, Porcupine-ant-eaters.

II. AVES or BIRDS.

RAPTORES (Seizers)—Eagles, Falcons, Hawks, Owls, Vultures.
INSESSORES (Perchers)—Jays, Crows, Finches, Sparrows, Thrushes.
SCANSORES (Climbers)—Woodpeckers, Parrots, Parroqueets, Cockatoos.
CoLuMBE (Pigeons)—Common Dove, Turtle Dove, Ground Dove.
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ANIMAL SCHEME.

RASORES (Scrapers)—Barnfowl, Partridge, Grouse, Pheasant.
CURSORES (Runners)—Ostrich, Emu, Rhea, Apertyx.
GRALLATORES ( Waders)—Rails, Storks, Cranes, Herons, Bitterns.
NATATORES (Swimmers)—Divers, Gulls, Ducks, Pelicans.

III. REPTILIA, subdivided into Reptiles Proper and Batrachians.
1. REPTILES PROPER.

CHELONIA (Tortoises)—Turtles, Tortoises.

Lor1caTA (Covered with Scutes)—Crocodile, Gavial, Alligator.
SAURIA (Lizards\—Lizard, Jguana, Chameleon.

OPHIDIA (Serpents)—Vipers, Snakes, Boas, Pythons.

2. BATRACHIANS or FroGs.

ANOURA (Tail-less)—Toad, Frog, Tree-Frog.
URODELA (Tailed)—Siren, Triton, Salamander.
APODA (Footless)—Lepidosiren, Blindworm.

IV. PISCES or FISHES.

SELACHIA (Cartilaginous)—Chimeera, Sharks, Sawfish, Rays.
GANOIDEA (Enamel-scales)—Amia, Bony-pike, Sturgeon.
TELEOSTIA { Perfect-bones)—Eels, Salmon, Herring, Cod, Pike.
CYCLOSTOMATA (C%rcle-mouths)—Lamprey.

LEPTOCARDIA (Slender-karts)—Amphioxus.

INVERTEBRATA,
Or animals void of backbone and bony skeleton, and comprehending

ARTICULATA, MOLLUSCA, RADIATA, and PROTOZOA.

I. ARTICULATA, subdivided into Articulates and Vermes.

1. ARTICULATA or Jointed Animals Proper.

INSECTA (Insects)—Beetles, Butterflies, Flies, Bees.
MyYRIAPODA (Many-feet)—Scolopendra, Centipedes.
ARACHNIDA (Spiders)—Spiders, Scorpions, Mites.

CRUSTACEA (Crust-clad)—Crayfish, Crabs, Shrimps, Woodlice.
CIRRHOPODA (Curl-feet)—Acorn-shells, Barnacles,

2. VERMES or Worms Proper.

ANNELIDA (Small ringsy—Lobworm, and almost all the marine worms.
ROTIFERA ( Wheel-bearers).—Rotifers, Hydatina.

GEPHYRIA (Intermediates—urchin-like)—Sipunculus, Echinurus,
LUMBRICINA (Eairth-worms)—Earth-worms, Nais.

HIRUDINEI (Leeches)—Leeches, Branchellion.

TURBELLARIA ( Turbellaries)—Planaria, Ribbon-worms,

HELMINTHES (G'ut-worms)—Intestinal worms.



ANIMAL SCHEME.

II. MOLLUSCA, subdivided into Mollusca and Molluscoida.
1. MorLusca or Shell-fish Proper.

CEPHALOPODA (Head-footed)—Cuttle-fish, Octopus, Calamary, Nautilus.
PrEROPODA ( Wing-footed)— Clio, Hyaleea.

GASTEROPODA (Belly-footed)—Snails, Slugs, Whelks, Cowries.
ACEPHALA (Headless)—Oysters, Mussels, Cockles, Shipworms.
BRACHIOPODA (Arm-footed)—Terebratula, Lingula.

2. MoLLUSCOIDA, or Mollusc-like Animals.

Biphora, Simple and Compound

Tuoxicata (Coated, but Shell-less)— Watidians

PoLyzoa (Compound animals)
or Flustra, Eschara, Plumatella, &c.
BRY0204A (Moss-like animals) A

III. RADIATA or ZOOPHYTES—Ray-like Animals.

ECHINODERMATA (Urchin-skinned)-—Sea-urchins, Star-fishes.
ACALEPHE (Sea-nettles)—Jelly-fish, Beroes.
PoLYPI ( Many-feet)—Coral animals, Sea-anemones, Hydras.

IV. PROTOZOA or LOWEST-LIFE—Globular Animals.

INFUSORIA (Infusories)—Monads, Volvoces, Vorticella.
PORIFERA (Pore-bearers)—Sponges, Fresh-water Sponges.
RH1ZOPODA (Root-footed)—Amoeba, Polythalamia (Foraminifera).

The following tabulations exhibit, in detail, the orders, families, and
genera of those Classes which come most frequently under the notice of
the Palzontologist, in order that the reader may perceive, at a glance, the
relation which the extinct forms already determined bear to those still ex-
isting, and thus be in some measure enabled to arrive at broader concep-
tions of the great creational scheme of vitality :—
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ANIMAL SCHEME.

Sub-fam, Soricin® ......... True Shrews.
37 Macroscelidine Long-legged Shrews.
$5 Erinaceins ...... Hedgehogs.
o Tupains ......... Banxrings,
Fossil Forms, — Pal laz, Spalacodon, Spalacotherium,
and species of the ewstmg genera Ennaceu.s, Talpa, and
Sorex.

Order V. CARNIVORA.

Fam, 1. Canide............... Dogs.
Fam. 2. Felida ... .... Cats. }Dig'itigra.de.
Fam. 3. Hy®nida»...

Fam. 4. Viverride.. ... Civets., }S e lantiorad
Fam. 5. Mustelide .......... Weasels. Fipaantigrace,
Fam. 6. Melide... .... Badgers,

Fam. 7, Ursides............... Bears. }Plantigrada.
Fam. 8. Cercoleptida ...... Kinkajous.

Fossil Forms.—Mackairodus, Galecynus, Paleocyon, Amphi-
cyon, Hyenodon, Cynodon, Leptarctus, and species of the
existing genera Canis, Vulpes, Felis, Hyena, Putorius,
Mustela, Meles, Ursus, &c.

Order VI. PINNIPEDIA.

Fam. 1. Phocide® ............ Seals.
Fam, 2, Trichecid® ......... Walruses.

Fossil Forms.—Species of existing genus Phoca.

Order VII. RODENTIA.

Fam. 1. Leporidese ......... Hares.
Fam. 2. Cavide .. .... Cavies.
Fam. 3. Hystricid®e ...... Porcupines.
Fam. 4. Castoride ......... Beavers.
Fam. 5. Muride® ............ Rats.
Fam. 6. Psammorychide Sand-Rats.
Fam. 7. Georychid® ...... Mole-Rats.
Fam. 8. Chinchillides...... Chinchillas,
Fam. 9. Dipopide® ......... Jerboas.
Fam. 10. Myoxidee ......... Dormice.
Fam. 11. Sciurid .......... Squirrels.

Fossil Forms.— Trogontherium, Archeomys, Adelomys, Chali-
comys, Eumys, Plesiarctomys, and species of existing
genera, Arvicola, Caslor, Arctomys, Lagomys, Lepus,
and Mus.
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ANIMAL SCHEME.

Order VIII. EDENTATA.

Fam. 1. Myrmecophagidee Ant-eaters.

Fam. 2. Dasypodidee ...... Armadilloes.

Fam. 3. Bradypodide ...... Sloths.

Fossil Forms.—Glyptodon, Megatheriwm,” Megalonyz, Mylo-
don, Macrotherium, Scelidotherium, &c.

Order IX. RUMINANTIA.

Fam. 1. Camelide............ Camels, Llamas.

Fam. 2. Moschide............ Musk-deers.

Fam. 3. Cervide ............ Deers.

Fam. 4. Camelopardid® ... Giraffe.

Fam. 5. Bovide............... Oxen, Sheep, Antelopes.

Fossil Forms.—Several species of ox, sheep, goat, antelope,
deer ; Megaceros; species of musk-deer ; species of camel ;
giraffe ; Leptauchenia, Macrauchenia, Dorcatherium, Siva-
therium, Merycothervum, Merycodus, Protomeryz, Camelops,
&e.

Order X. SOLIDUNGULA or SOLIPEDIA.

Fam. 1. Equidss............... Horses, Asses, Zebras.

Fossil Forms, — Anchitherium, Hipparion, Hippotherium,

, Merychippus; and species of the existing genera Equus
and Asinus.

Order XI. PACHYDERMATA.

Fam. 1. Elephantides ....... Elephants.- .
Fam. 2. Tapirids ........... Tapire, } Proboscidea.
Fam., 3. Hippopotamide ... Hippopotami.

Fam. 4. Rhinoceride........ Rhinoceroses.

Fam. 5. . Swine.

Fam. 6. Conies.

Fossil Forms,— Palwotherium, Paloplotherium, Anoplother-
tum, Tdanotherium ; Hyopotamus, Charopotamus, Micro-
cheerus; Dichobune, Coryphodon, Dichodon, Oreodon; Hyra-
cothertum,; Mammoth, Mastodon; and several species of
elephant, hippopotamus, rhinoceros, &c.

Order XII. CETACEA.
Sub-order 1. CETE.

Fam. 1. Balenide............ True Whales.
Fam. 2. Physeteridee ...... Sperm Whales. }Zoophagous-
Fam, 3. Delphinide ......... Dolphins. :
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Sub-order I1. SIRENIA,
Fam. 1. Rhytinide Rhytines.
Fam. 2. Manatida............ Sea-cows. } Phytophagous.
Fossil Forms.—Balenodon, Zeuglodon, Squalodon ; Hali-
therium, Dinothervum (), Rhytina ; and sub-fossil species
of existing genera Balena, Physter, Delphinus, &c.

Sub-class II. APLACENTA LIA—bringing forth imperfect young.

Order I. MARSUPIALIA.

Fam. 1. Phascolomyda ... Wombats,

Fam. 2. Macropodida ...... Kangaroos. }Phytophagous.
Fam. 8. Phalangistide...... Phalangers.

Fam. 4. Peramelide......... Bandicoots.

Fam. 5. Didelphid® ......... Opossums. Rapa-
Fam, 6, Myrmecobiidee ... Banded Ant-Eaters. ( cious.
Fam. 7. Dasyuridee ......... Dasyures.

Fossil Forms. — Amphitherium, Phascolotherium, Droma-
therium, Thylacotherium, Triconodon, Plagiaulax, Micro-
lestes, Amphalestes, Nototherium, Diprotodon, Zygomaturus,
Thylacoleo ; and sub-fossil species of existing genera.

Order II. MONOTREMATA.

Fam. 1. Ornithorhyncidee.. Ornithorhynchus.
Fam. 2. Echidnidee ......... Porcupine Ant-Eaters.
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AVES, OR BIRDS.

There is no other zoological form so slenderly represented in geological
times as the Birds. The footprints of Runners and Waders are thought
to occur on the slabs of the Trias; one doubtful portion of bone is said to
have been found in the Upper Trias of America ; an imperfect skeleton
has been recently discovered in the Oolites of Germany ; one questionable
bone has been detected in the Chalk ; and comparatively few bones and frag-
ments in the Tertiaries. It is only in Post-tertiary times that bird-remains
—bones and eggs—oceur in anything like notable abundance. Whatever
the cause, the paucity of ornithic remains is undoubted ; and hence the
merest resumé of the orders will suffice for paleontological purposes :—

Order I. RAPTORES or Seizers.—Remains of vulturine birds in the
Tertiaries ; Lithornis, dec.

Order II. INSESSORES or Perchers.—Remains of crow-like birds in the
Upper Tertiaries.

Order ITI., ScANSORES or Climbers.—Remains of woodpecker-like birds
in the Tertiaries.

Order IV. CoLUMBZE or Pigeons.—Remains of several genera in Post-
tertiary and recent accumulations—some, like the dodo,
solitaire, &e., of gigantic proportions.

Order V. RASORES or Scrapers.—Remains of quail-like and pheasant-
like birds in the Tertiaries.

Order VI. CURSORES or Runners.—Remains of ostrich-like birds in the
Tertiaries ; and gigantic genera, dinornis, epiornis, palap-
teryx, &c., in the Post-tertiaries.

Order VII. GRALLATORES or Waders.—Remains of waders oceur in some
abundance in the Tertiaries, gastornis, kalcyornis, &e.; and
footprints (Bronfozoum) are thought to be impressed on
flagstones of Triassic date.

Order VIII, NATATORES or Swimmers.—Remains of this order (ducks,

gulls, auks, divers, &c.) occur in the Tertiaries and Post-
tertiaries in some abundance.
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REPTILIA.
(After Professor Owen’s arrangement of 1859.)

Order I. GaNocEPHALA (Head composed of enamelled bones).

Fossil Forms. — Archegosaurus, Anthrakerpeton, Pholidogaster,
&e. ?

Order II. LABYRINTHODONTIA (Labyrinthine-teeth).
Fossil Forms. —Labyrinthodon, Mastodonsaurus, Odont us,
Capit us, Tremat us, Zygosaurus, Anthracosaurvs,
Baphetes, Bathygnathus, &e.

Order TII. IcBETHYOPTERYGIA (Fish-finned saurians).
Fossil Form.—Ichthyosaurus.

Order IV. SAUROPTERYGIA (Lizard-finned saurians).

Fossil Forms, — Plesiosaurus, Pliosaurus, Sitmosaurus, Pisto-
saurus, Noth us, Polyptychod

Order V. ANOMODONTIA (Irregular-toothed).

Fam. 1. Dicynodontia....... Dicynodon, Ptychognathus.
Fam. 2. Cryptodontia....... Oudenodon.
Fam. 3. Gnathodontia....... Rhynchosaurus.

Fossil Forms,—As given in the preceding examples.

Order VI. PTEROSAURIA (Winged saurians).

Fossil Forms,.—Pterodactylus, Rhamphorkynchus, Dimorphodon.
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Order VII. THECODONTIA (Sheath or socket-toothed).

Fossil Forms.— Thecodontosaurus, Stagonolepis, Protorosaurus,
Paleosourus, Cladydon, Belodon, &c.

Order VIII. DiNosAURIA (Terrible saurians).

Fossil Forms.—Iguanadon, Hyleosaurus (Herbivorous), Mega-
losaurus, Regrosaurus (Carnivorous), Sceledosaurus.

Order IX. CrocobILIA (Crocodiles).

Sub-order 1. Amphiccelia......... Having bi-concave vertebrse.
Fossil Forms, — Teleosaurus, Mistriosaurus, Macrospondylus,
Massospondylus, Pelag us, Ste. us, Such us,
Qoniopholis, Peecilepleura, &e.
Sub-order 2. Opisthoccelia........ Having convexo-concave vertebrea.
Fossil Forms.—Cetiosaurus, Streptospondylus.
Sub-order 3. Proceelia............. Having concavo-convex vertebre.

Fossil Forms.—Species of the existing genera Crocodilus, Alli-
gator, and Gavialis.

Order X. LacERTILIA (Lizards).

Fam. 1.
Fam. 2
Fam, 8
Fam. 4.
Fam. 5.
Fam. 6
Fam. 7
Fam, 8.

Fossil Forms.— Telerpeton, Dendrerpeton, Hylerpeton, Hylono-
mus, Leiodon, Macellodus, Lacerta, Coniosaurus, Dolicko-
saurus, &c.

. Chameleonidz..... Chameleons.

Order XI. OPHIDIA.

Fam. 1. Rattlesnakes.
Fam. 2 ... Vipers.

Fam. 3 ... Snakes.

Fam. 4, . Water-Snakes.
Fam. 5 . "Tree-Snakes.
Fam. 6. Boas.

Fossil Forms.—Palwophis, Laophis, Paleryx; detached bones

and eggs of undetermined genera apparently related to the
water-snakes and pythons.
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Order XII. CHELONIA.

Fam. 1. Chelonide......... covBuntlogs, it .l Marine.
Fam. 2. Tryonicidze.......... Soft Tortoises........... Fluvial.
Fam. 3. Emydida............ Box Tortoises... . Marsh.
Fam. 4. Testudinide........ Land Tortoises......... Terrestrial.

Fossil Forms.—Colossockelys, Pleurosternon, Protemys, Platemys;
fossil footprints, as Chelichnus, &e.; and species of the exist-
ing genera Chelone, Testudo, Tryonyx, and Emys.

Order XIII. BATRACHIA OR AMPHIBIA.

Sub-order I. APODA.
Fam. 1. Ceeciliide............ Blindworms.
Fam. 2. Lepidotidee Lepidosiren.

Sub-order II. URODELA.
Fam. 1. Proteide............. Proteus.
Fam. 2. Sirenidse .... Sirens.
Fam. 3. Amphiumids ...... Amphiuma.
Fam. 4. Salamandridz...... Tritons.

Fossil Forms.—Parabatrachus, Paleophrynos, Andrias, &e.
Sub-order III. ANURA.

Fam. 1. Pipidee................ Surinam Toads.

Fam. 2. Bufonids............ Toads.

Fam. 3. Ranida....... .. Frogs.
Sub-fam.—Hylines......... Tree-Frogs.

Fossil Forms.—Raniceps; Batrackopus, Sauropus, and other
frog-like footprints.
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PISCES, OR FISHES.

(Chiefly from Morris's Catalogue of British Fossils, as modified from
Miller and Owen.)

Order I. DERMOPTERI. [Cycloider, Agass.]
Sub-order I. Pharyngobranchii, seu Cirrhostoms.
Fam. 1. Amphioxide .................. Lancelet.

Sub-order II. Marsipobranchii. {Cyclostomt, Cuv.]

Fam. 1. Myxinide....... ... Myxine.
Fam. 2. Petromyzontids............... Lamprey.

Order II. MALACOPTERI (Physostomz, Miiller). [ Cycloidei, Agass.]

Sub-order I. M. apodes.

Fam. 1. Symbranchides
Fam. 2. Muresnide ....
Fam. 3. Gymnotide....

Sub-order II. M. abdominales.

.. Gymnotus.

Fam. 1. Heteropygii .cccccoveereieenes Amblyopsis.
Fam. 2. Clupeide .... ... Herring.
Fam. 3. Salmonids.... ... Salmon,
Fam. 4. Scopelide .... ... Saurus.
Fam. 5. Characinide . .. Myletes.
Fam. 6. Galaxide....... ... Galaxias.
Fam. Esocidee ....... .. Pike.

7 .
Fam. 8. Mormyride ....... ... Mormyrus.
Fam. 9. Cyprinodontide ............ Umber.
Fam. 10. Cyprinidee .......... .. Carp.

Fam, 11. Siluridee ..c..ccooveeenvevennnnne Sheat-fish.

Order ITI. PEARYNGOGNATHI (Mitller). [Cycloidet et Ctenoidei, Agass.]

Sub-order I. Ph. malacopterygii.
Fam. 1. Scomber-esocid® ............ Saury-Pike.

Sub-order II. Ph. acanthopterygii.
Fam. 1. Chromide..........cccevveernenns Chromis.
Fam. 2. Cycloabride . .. Wrasse.
Fam. 3, Ctenolabride .................. Pomacentrus.
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Order IV. ANACANTHINI (Miller). ([Cycloidei et Ctenoides, Agass.]
Sub-order I. A. apodes.
Fam.'1."Ophididse...... 5. .00l Ophidium.

Sub-order II. A, thoracica.

Fam. 1. Gadidee............
Fam, 2. Pluronectida

Order V. ACANTHOPTERI (Miiller). [Cycloidet et Ctenoider, Agass.]

Fam. 1. Percide ......... . Perch.
Fam. 2. Sclerogenide... . Gurnard.
Fam. 3. Sparidee...... . Sparus.
Fam. 4. Sciznide........... . Maigre.
Fam. 5. Labyrinthobranchii ....... Anabas.
Fam. 6. Mugilide ....... ... Mullet.
Fam. 7. Notacanthide . .... Notacanth.
Fam. 8. Scomberidw ...... .... Mackerel.
Fam. 9. Squammipennes .... Chzetodon.
* Fam. 10. Tw®niodei ....... «... Riband-fish.

Fam. 11. Theutyide...
Fam. 12. Fistularide .

.... Lancet-fish.
.. Pipe-mouth.

Fam. 13. Gobiidse...... ... Goby.
Fam. 14, Blenniids ... vees Wolf-fish,
Fam. 15. Lophiide® ........ccuvveeeen... Angler.

Order VI. PLECTOGNATHI (Cuvier). [Ganoidei, Agass.]
Fam, 1. Balistini ............ccceeennnen File-fish.
Fam, 2. Ostraciontids ... ve.. Trunk-fish.
Fam. 3. Gymnodontid® ............... Globe-fish.

Order VII. LOPHOBRANCHII (Cuvier). [Ganoidei, Agass.]

Fam. 1. Hippocampide................. Sea-horse.
Fam. 2. Syngnathide® ............ccecenn Pipe-fish.

Order VIII. GANOIDEL seu Goniolepidots (Agass.; as restricted by Miller).

o Fam. 1. Salamandroidei ............. Lepidosteus and Polypterus.
§ (Sauroidei, 4gass.)

R, Fam. 2. Pycnodontide ... ... Pycnodus.

= Fam. 3. Lepidoidei .........cceceenne Dapedius.

3 Fam. 4. Sturionide ... Sturgeon. (Acipenserini, Agass.)
Ry Fam. 5. Acanthodei .................. Acanthodes.

< | Fam. 6. Dipterid......Dipterus. (Sauroidei-dipterini, Agass.)
2 Fam. 7. [Ceelacanthi, 4gass. ....... Celacanthus. }

S Fam. 8. Cephalaspides ............... Cephalaspis, Pteraspis.

Order IX. PROTOPTERL. [Qanoides, Agass.]
Fam. 1. Sirenoidei.........cccceeeennnn. Lepidosiren.






INSECTA.

Frail and fragile as they may seem, the insect tribes are nevertheless
pretty numerously represented in all the formations, from the Coal-
measures upwards. The following outline of the leading Orders may
assist the student in his discriminations :(—

1. Furnished with hard coriaceous jaws or mandibles.

Order I. HYMENOPTERA, having four membranous veined wings, the
anterior the larger; as the Bee, Humble-bee, Wasp.

Order II. NEUROPTERA, having four similar membranous reticulated
wings, as the Dragon-fly, Termes, Caddis-fly, Day-fly.

Fossil genera (Libellula, Ephemera, Phryganea, &c.) have
been found in the Coal, Oolite, and Tertiaries.

Order III. ORTHOPTERA, having the wings straight and the outer pair
a little coriaceous, as the Locust, Grasshopper, Cock-
roach.

Fossil genera of this order (Blattina, Gryllus, Dictyoneura,
&c.) have been found in the Coal, Oolite, and Tertiaries.

Order IV. COLEOPTERA, having the outer wings wholly coriaceous and
neatly meeting along the back, so as to form a sheath or
shield for the inner pair when at rest, as in the various
Beetles.

Fossil genera (Carabus, Curculioides, Elater, &c.) have
been found in the Coal, Oolite, Wealden, and Tertiaries.
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CRUSTACEA.

(Ezxtinct Families and Genera are printed in Italics.)

Sub-Class L—ENTOMOSTRACA.

Legion 1. LOPHYROPODA.

Order 1. COPEPODA.
Fam. 1. Cyclopidee.
Order 2. OSTRACODA.
Fam, 1. Cypridide.
Genus Cypris.

Candona.
Cypridea.
Fam. 2. Cytheridz.

Genus Cythere.
Sub-genus Bairdia.

Cytheridee.

Cythereis.

Cytherella.

Fam, 3. Cypridinidse.
Genus Cypridina.
Cypridella.
Cyprella.
Daphnoidea.

Legion 2. BRANCHIOPODA.
Order 1. CLADOCERA.

Fam. 1. Daphniadz.
Genus Daphnia, &e.

Order 2. PHYLLOPODA.

Fam. 1. Linnadiade.
Genus Limnadia.
Estheria.

Leperditia.
Beyrichia.

" Peltocaris.

Fam, 2. Nebaliadz.
Genus Nebalia.
Ceratiocaris.
Hymenocaris.
Kampecaris.
Fam. 3. Apodidee.
Genus Apus.
Dithyrocaris.

Fam. 4. Branchiopodide.
Genus Cheirocephalus, &c.
Extinct Group. Trilobite.
Fam. Harpedide.
Paradoxide.

Legion 3. P&CILOPODA.

Fam, 1. Limulidee.
Genus Limulus, &c.

Extinct Fam. 2. Eurypteride.
Genus Eurypterus.
Pterygotus.
Slimonia.
Stylonurus.

Legion 4. SIPHONOSTOMATA.

Sub-Class II.—MALACOSTRACA.
Legion 1. PODOPHTHALMIA.
Order 1. DECAPODA.
Fam. 1. Brachyura=Crabs,
. &e.

Fam. 2. Anomura—Hermit
Crab, &c.

Fam. 3. Magrura.:Lobster,
c.

Order 2. SToMAPODA=Squills, &c.
Legion 2. EDRIOPETHALMIA.

Order 1. AMPHIPODA=Gammar-
us, &e.
Order 2. L?VMIPODA = Caprella,
T

Order 3. IsopopA=Oniscus, &c.
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MOLLUSCA.

(Modified from Woodwards Manual,—the fossil families and genera
being printed in Italics.)

CLASS I.—CEPHALOPODA.
Order 1. DIBRANCHIATA = ACETABULIFERA (CUTTLE-FISHES.)

a. OCTOPODA.
Fam. 1. Argonautidee.—Argonauta.
Fam, 2. Octopodidee.—Octopus, Pinnoctopus, Eledone, Cirroteu-
this, Philonexis,

b. DECAPODA.

Fam. 3. Teuthidse.—Loligo, Gonatus, Sepioteuthis, Beloteuthis,
Geoteuthis, Leptoteuthis, Cranchia, Sepiola, Loligopsis, Cheiro-
teuthis, Onychoteuthis, Enoploteuthis, Ommastrephes.

Fam. 4. Belemnitide.— Belemnites, Belemnitella, Acanthoteuthis,
Belemnoteuthis, Conoteuthis.

Fam. 5. Sepiade.—Sepia, Spirulirostra, Beloptera, Belemnosts.

Fam, 6. Spirulidee.—Spirula.

Order II, TETRABRANCHIATA==TENTACULIFERA (NAUTILOID CEPHALOPODS).
Fam. 1, Nautilidee. —Nautilus, Letuites, Trockoceras, Clymenia.
Fam. 2. Orthoceratide. — Orthoceras, Gomphoceras, Oncoceras,
Phragmoceras, Cyrtoceras, Gyroceras, Ascoceras.
Fam. 3. Ammonitide.—Goniatites, Bactrites, Ceratites, Ammonites,
Crioceras, Turrilites, Hamites, Ptychoceras, Baculites.

CLASS II.—PTEROPODA.

a. THECASOMATA.
Fam. 1. Hyaleide.—Hyalea, Cleodora, Cuvieria, Theca, Ptero-
theca, Conularia, Burybia, Cymbulia, Tiedemannia.
Fam. 2. Limacinide.—Limacina, Spirialis.
b, GYMNOSOMATA.
Fam. 3. Cliidse.—Clio, Pneumodermon, Pelagia, Cymodocea.
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CLASS III.—GASTEROPODA.
Order I. PROSOBRANCHIATA.

@. SIPHONOSTOMATA.

Fam. 1. Strombidz. —Strombus, Pteroceras, Rostellaria, Seraphs.

Fam, 2. Muricidse.—Murex, Pisania, Ranella, Triton, Fasciolaria,
Turbinella, Cancellaria, Trichotropis, Pyrula, Fusus.

Fam. 3. Buccinide.—Buccinum, Pseudoliva, Anolax, Halia, Tere-
bra, Eburna, Nassa, Phos, Ringicula (?), Purpura, Purpurina,
Monoceros, Pedicularia, Ricinula, Planaxis, Magilus, Cassis,
Oniscia, Cithara, Cassidaria, Dolium, Harpa, Columbella,
Oliva, Ancillaria.

Fam. 4. Conide.—Conus, Pleurotoma.

Fam. 5. Volutidz.—Voluta, Cymba, Mitra, Volvaria, Marginella.

Fam. 6. Cypreide.—Cyprea, Erato, Ovulum.

b. HOLOSTOMATA,

Fam. 1. Naticidee.—Natica, Sigaretus, Lamellaria, Narica, Vel-
utina.

Fam. 2. Pyramidellide.—Pyramidella, Odostomia, Chemnitzia,
Eulima, Stylina, Loxonema, Macrocheilus.

Fam. 3. Cerithiads.— Cerithium, Potamides, Nerinea, Fastigiella,
Aporrhais, Struthiolaria.

Fam. 4. Melaniade.—Melania, Paludomus, Melanopsis.

Fam. 5. Turritellidee.— Turritella, Aclis, Ceecum, Vermetus, Sili-
quaria, Scalaria.

Fam. 6. Litorinidee.—Litorina, Solarium, Phorus, Lacuna, Litiopa,
Rissoa, Skenea, Truncatella (?), Lithoglyphus.

Fam. 7. Paludinidee.—Paludina, Ampullaria, Amphibola, Valvata.

Fam. 8. Neritidee.—Nerita, Pileolus, Neritina, Navicella.

Fam. 9. Turbinide. —Turbo, Phasianella, Imperator, Trochus,
Rotella, Monodonta, Delphinula, Adeorbis, Euomphalus, Sto-
matella, Broderipia.

Fam. 10. Haliotis.—Haliotis, Stomatia, Scissurella, Pleurotomaria,
Murchisonia, Trochotoma, Cirrus, Ianthina.

Fam. 11. Fissurellide.—Fissurella, Puncturella, Rimula, Emar-
ginula, Parmophorus,

Fam. 12. Calyptreide.—Calyptrea, Crepidula, Pileopsis, Hippo-
nyx.

Fam. 13. Patellidee.—Patella, Acmsa, Gadinia, Siphonaria.

Fam. 14.. Dentaliadee.—Dentalium,

Fam. 15. Chitonidse.—Chiton.

Order 1I. PULMONIFERA.

a. INOPERCULATA.
Fam. 1. Helicidss.—Helix, Vitrina, Succinea, Bulimus, Achatina,
Pupa, Cylindrella, Balea, Tornatellina, Paxillus, Clausilia.
Fam. 2. Limacide.—Limax, Incilaria, Arion, Parmacella, Tes-
tacella.
Fam. 3. Oncidiadse.—Oncidium, Vaginulus.
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Fam. 4. Limneide.—Limneea, Chilinia, Physa, Ancylus, Plan-
orbis.

Fam. 5. Auriculide.—Auricula, Conovulus, Carychium (Siphon-
aria).

b. OPERCULATA.

Fam. 6. Cyclostomidee.—Cyclostoma, Ferussina (?), Cyclophorus,
Pupina, Helicina, Stoastoma.

Fam. 7. Aciculidee.—Acicula, Geomelania.

Order IT1.—OPISTHOBRANCHIATA.
a. TECTIBRANCHIATA.

Fam. 1. Tornatellidee. —Tornatella, Cinulia, Ringicula, Globicon-
cha, Varigera, Tylostoma, Pterodonta (?), Tornatina (?),

Fam. 2. Bullide.—Bulla, Acera, Cylichna, Amphisphyra, Aplus-
trum, Scaphander, Bullzea, Doridium, Gastropteron.

Fam. 3. Aplysiadse.—Aplysia, Dolabella, Notarchus, Icarus, Lo-
biger.

Fam. 4. Pleurobranchid®.—Pleurobranchus, Posterobranchza,
Runcina, Umbrella, Tylodina.

Fam. 5. Phyllidiads. —Phyllidia, Diphyllidia.

b. NUDIBRANCHIATA.

Fam, 6. Doridee.—Doris, Goniodoris, Triopa, Kgirus, Thecacera,
Polycera, Idalia, Ancula, Ceratosoma.

Fam. 7. Tritoniade.—Tritonia, Scylleea, Tethys, Bornella, Den-
dronotus, Doto, Melibsa, Lomauotus.

Fam. 8. Aolide.—Xolis, Glaucus, Fiona, Embletonia, Procton-
otus, Antiopa, Hermza, Alderia.

Fam. 9. Phyllirhoide.—Phyllirhoe.

Fam. 10. Elysiadee.—Elysia, Acteonia, Cenia, Limapontia.

Order IV. NUCLEOBRANCHIATA.

Fam. 1. Firolide.—Firola, Carinaria, Cardiapoda.
Fam. 2. Atlantidee.—Atlanta, Porcellia, Bellerophon, Cyrtolites,
Maclurea (2).

CLASS IV.—ACEPHALA = CONCHIFERA.
@. ASIPHONIDA.
* Fam. 1. Ostreid®,—Ostrea, Anomia, Placuna, Pecten, Lima, Spon-
dylus, Pedum, Plicatula.
Fam. 2. Aviculide.—Avicula, Posidonomya, Aviculopecten, Ger-
villia, Perna, Inoceramus, Pinna.
Fam. 3. Mytilidee. —Mytilus, Myalina, Modiola, thhodomus
Crenella, Dreissena.
Fam. 4, Arcadae —Arca, Cucullea, Pectunculus, Limopsis, Nu-
cula, Isoarca, Leda, Solenella, Solemya.
Fam. 5. Trigoniadse.—Trigonia, Myophoria, Axinus, Lyrodesma.
Fam. 6. Unijonide.—Unio, Castalia, Anodon, Iridina, Mycetopus,
Zitheria, Miilleria.
b. SIPHONIDA ; Integro-pallialia.
Fam. 7. Chamide.—Chama, Monopleura, Diceras, Requienia.
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Fam. 8. Hippuritide.—Hippurites, Radiolites, Caprinella, Cap-
rina, Caproting, Maclurea (?).

Fam. 9. Tridacnidse.—Tridacna, Hippopus.

Fam. 10. Cardiade.—Cardium, Hemicardium, Lithocardium, Ser-
ripes, Adacna, Conocardium.

Fam. 11. Lucinidee.—Lucina, Cryptodon, Corbis, Tancredia, Dip-
lodonta, Ungulina, Kellia, Montacuta, Lepton, Galeomma.

Fam. 12. Cycladide.—Cyclas, Cyrenoides, Cyrena.

Fam. 13. Cyprinidee.—Cyprina, Circe, Astarte, Crassatella, Iso-
cardia, Cypricardia, Pleurophorus, Cardilia, Megalodon, Pa-
chydomus, Packyrisma, Opis, Cardinie, Myoconcha, Hippo-
podium, Cardita, Venericardia, Verticordia.

¢. SIPHONIDA ; Simu-pallialia.

Fam. 14. Veneride.—Venus, Cytherea, Meroe, Trigona, Gratelou-
pia, Artemis, Lucinopsis, Tapes, Venerupis, Petricola, Glau-
comya.

Fam. 15. Mactride.—Mactra, Gnathodon, Lutraria, Anatinella.

Fam. 16. Tellinidee. — Tellina, Diodonta, Capsula, Psammobia,
Sanguinolaria, Semele, Syndosmya. Scrobicularia, Mesodes-
ma, Ervilia, Donax, Galatea.

Fam. 17. Solenidee.—Solen, Cultellus, Ceratisolen, Machsera, Sole-
curtus, Novaculina.

Fam. 18. Myacide.—Mgya, Corbula, Sphenia, Nezra, Thetis, Pan-
opza, Saxicava, Glycimeris.

Fam. 19. Anatinidee. — Anatina, Cochlodesma, Thracia, Phola-
domya, Myacites, Goniomya, Ceromya, Cardiomorpha, Ed-
mondia, Lyonsia, Pandora, Myadora, Myochama, Chamos-
trea.

Fam. 20. Gastrochenide.—Gastrochena, Chena, Clavagella, As-
pergillum.

Fam. 21. Pholadide.—Pholas, Pholadidea, Jouannetia, Xylopha-

" ga, Teredo, Teredina.

CLASS V.—BRACHIOPODA.

Fam. 1. Terebratulide.—Terebratula, Terebratella, Argiope, The-
cidium, Stringocephalus.

Fam., 2. Spiriferide.—Spirifera, Athyris, Retzia, Uncites.

Fam. 3. Rhynchonellidee.—Rhynchonella, Camarophoria, Penta-
merus, Atrypa.

Fam. 4. Orthide. — Orthis, Stroph , Leptaena, Koninckia,
Davidsonta, Calceola.

Fam. 5. Productide.—Producta, Aulosteges, Strophalosia, Chonetes.

Fam. 6. Craniadee.—Crania.

Fam. 7. Discinidse.—Discina, Stpkonotreta.

Fam. 8. Lingulide.—Lingula, Obolus.

*+* All the Brachiopodous families occur largely in a fossil state ; the
genera, species, and individuals, being much more abundant in Palzozoic
than in Mesozoic or Cainozoic times.
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ECHINODERMATA.

(Fossil Families and Examples printed in [talics.)

Order I. CRINOIDEA.
Examples.
. Comatula.
. Marsupites.
. Apiocrinus, Bourgueticrinus, Millericrinus.

Fam. 1. Comatulidee...
Fam. 2. Marsupitide..
Fam. 3. Apiocrinide...

Fam. 4. Pentacrinidee. . Pentacrinus, Extracrinus, Cainocrinus.

Fam. 5. Cyathocrinide......... Cyathocrinus, Poteriocrinus, Rhodocrinus,
Taxocrinus.

Fam. 6, Melocrinide............ Actinocrinus, Hexacrinus, Platycrinus.

Fam, 7. Cupressocrinide....... Cupressocrinus.

Fam. 8. Polycrinide............ Eucalyptocrinus.

Order II. CYSTOIDEA.

Fam. 1. Oystide.................. Pseudocrinites, Hemicosmites, Caryocistites,
Echinospherites.

Order ITI. BLASTOIDEA.
Fam. 1. Pentremitide. ......... Pentremites, Codonaster, Elwacrinus.

Order IV, OPHIUROIDEA,

Fam. 1. Ophiuridee.............. Ophiura, Amphkiura, Aspidura, Opkio-
derma, Protaster.

Order V., ASTEROIDEA.

Fam. 1. Asterida............... . Asterias, Astropecten, Goniaster, Oreaster,
Solaster, Uraster.
Fam. 2. Crenasteride......... . Crenaster, Euryale.

Order VI. PERISCHO-ECHINOIDEA.
Fam. 1. Palechinide........... Paleckinus.
Fam. 2, Archeeocidaride...... Archeocidaris, Perischodomus.
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ZOOPHYTA.
POLYPI=ANTHOZOA=CELENTERATA.

(Fossil Families and Examples printed in Italics.)

Sub-class I. CORALLARIA = ACTINOZOA.

Order 1. ZOANTHARIA.

Sect. a. APOROSA.
Fam. 1. Turbinolide.— Turbinolia, Cyathina, Cyclocyathus, Disco-
cyathus.
Fam. 2. Oculinide.—Oculina, Diphelia, Synkelia.
Fam. 3. Astreide.—Astrea, Cladophyllia, Montlivaltia, Paras-
malia.
Fam. 4. Fungide.—Fungia, Anabacia, Micrabacia.

Sect. b. PERFORATA.
Fam. 1. Eupsammidsm.—Balanophyllia, Stephanophyllia.
Fam. 2. Madreporidee, —Stereopsammia, Dendrophyllia.
Fam. 3. Poritidse.—Holorea, Litharea, Pleurodictyum.

Sect. ¢. TABULATA.
Fam. 1. Milleporidee.—Millepora, Astreopora, Heliolites.
Fam. 2. Favositidee.—Favosites, Alveolites, Chaetetes, Halysites.
Fam. 3. Seriatoporidee.— Dendropora.
Fam. 4. Thecidee.—Thecia, Columnaria.

Sect. d. Ruaosa. ¢
Fam. 1. Stauride.—Stauria, Polycelia, Holocystis.
Fam. 2. Cyathoxonide.— Cyathoxonia.
Fam. 3. Cyathophyllide.—Cyathophyllum, Acervularia, Amplexus,
Clisiophyllum, Lithodendron, Lithostrotion, Zaphrentis, &e.
Fam. 4. Cystiphyllide.— Cystiphyllum.

Sect. ¢. CAULICULATA.

Fam. 1. Antipathides.—Antipathes.
47












GEOLOGICAL SCHEME.

All our ideas of geological arrangement are founded on the fact, that in
the earth’s crust there are two great sets of rocks, the STRATIFIED and the
UNSTRATIFIED—the former the results of deposition in water, and hence
also known as Aqueous and Sedimentary, the latter the products of igneous
fusion, and consequently termed ¢gneous and eruptive, thus:—

1. STRATIFIED, SEDIMENTARY, AQUEOUS, or NEPTUNIAN—the results of
deposition in water, and consequently arranged in layers or strata
more or less persistent and regular, as sandstone, shale, limestone,
coal, and the like.

II. UNSTRATIFIED, ERUPTIVE, IGNEOUS, or PLUTONIC—the products of
igneous fusion, and cast forth, for the most part, in irregular and
amorphous masses, as granite, greenstone, basalt, lava, and the like.

The following arrangement of the STRATIFIED FORMATIONS is that which
gave direction and consistency to the researches of British Geologists
during the earlier portion of the present century—is still, in part, retained
in its nomenclature, and continues less or more to influence our ideas of
succession and chronology :—

~ RECENT.— All superficial accumulations, as sand, gravel, silt, marl,
peat-moss, coral-reefs, &c. Contain the remains of existing plants
and antmals only partially fossilised or sub-fossil.

TERTIARY.—Local and limited deposits of regular strata occurring
above the Chalk. Contain the remains of plants and animals not
differing widely in character from those now existing.

SECONDARY.—Embracing allthe strata known as Chalk, Oolite, Lias,
Coal-measures, Mountain Limestone, and Old Red Sandstone.
Contain fossil plants and animals of species totally different from
those now existing.

TRANSITION.—Strata of slaty and siliceous sandstones, known as
‘“greywackd,” calcareous shales, and limestones. Contain few
or no fossil plants, and the remains of no higher antmals than
crustacea, shell-fish, and zoophytes.

PriMarY.—All slaty and crystalline strata—as roofing-slate, mica-
schist, and gneiss, very hard and compact, and totally destitute
of organic remains,

FORMATIONS.

51



GEOLOGICAL SCHEME.

Although the Igneous rocks burst through and appear among the strati-
fied without order or arrangement, it is customary to speak of them as
GRANITIC, TRAPPEAN, and VOLCANIC ; meaning, by the term Granitic, the
igneous rocks which, like granite, are usually found associated with the
older strata; by the term Trappean, the igneous rocks most frequently
associated with the Secondary and Tertiary strata ; and by the term Vol-
canic, those that have made their appearance during the current epoch.
Classifying them according to this view, we have—

Vorcanic.—Lava, trachyte, tufa, pumice, scorie, &c., associated
with recent accumulations. .

TrAPPEAN.—Trap-tuff, amygdaloid, greenstone, basalt, &c., as-
sociated for the most part with Tertiary and Secondary strata.

GROUPS.

GraNITIC.—Granite, syenite, porphyry, &c., associated in greatest
force with Transition and Primary strata.

By a more extensive examination of the strata in different countries,
and especially by a more minute investigation of their fossil contents, the
¢ formations” of the earlier geologists have, to a certain extent, become
obsolete, and other subdivisions and groupings been adopted. This new
arrangement has been founded either on mineral or on fossil distinctions
—such differences being sufficient to warrant the conclusion that each set
of strata was formed during successive epochs, under different distributions
of sea and land, and consequently under different conditions of climate and
other modifying influences; and as geological investigation advances, it
is more than probable that we must still farther abandon our Rock Forma-
tions, and adhere to great Life Periods as the true exponents of the world’s
progress and history. In the mean time the following arrangement gives
consistency to the researches of European and American geologists :—

Systems. Periods. Cycles.
1. Post-Tertiary. CAINOZOIC
2. Tertiary. } (Recent Life).
3. Cretaceous. NEOZOIC.
4. Oolitic or Jurassic, } MES0z01C
5. Triassic, (Middle Life).
6. Permian.
7. Carboniferous.
8. Devonian or Old Red. PaLzEOZOIC
9, Silurian. (Ancient Life).
10. Cambrian. PALZOZOIC
11. Laurentian. :
12. Metamorphic,
Crystalline, or } 'Azom'
Non-fossiliferons. (Void of Life).
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BRITISH STRATIFIED SYSTEMS.

The following tabulation exhibits the arrangement of the British stratified
rocks, as accepted by our leading geologists—minor and local deviations
of superposition being subordinated for the sake of distinct comprehen-
sion and ready reference :—

Systems. Groups. Periods.

In progress. )
Recent.

PosT-TERTIARY. {
3 Pleistocene. AN OozOrol

Pliocene.
Miocene.
Eocene.
Chalk. 3
Greensand.
‘Wealden.
Oolite.
Lias,
{ Saliferons Marls.

TERTIARY.

OF VOLCANIC

CRETACEOUS.

OoLITiC,
MEsozo1c.

NEOZOIC CYCLE.

TRIASSIC. Muschelkalk (?).

Upper New Red Sandstone.

Magnesian Limestone. <

Lower New Red Sandstone.

Coal-measures.

Millstone Grit.

Mountain Limestone.

Lower Coal-measures.

Yellow Sandstones.

Devonian Limestones and
Schists.

Red Sandstones, Conglom-
erates, and Cornstones.

Grey fissile Sandstones
(‘“flagstones”) and Con-
glomerates.

Upper Silurian.

Lower Silurian.

CAMBRIAN. Schists and Grits. .

LAURENTIAN, Hard Gneissic Schists, &c. )

g Clay-slate, Mica-schist,

PERMIAN.

CARBONIFEROTUS.

PALZEOZOIC,
DEVONIAN.

RANGE OF TRAPPEAN ROCKS

RANGE OF GRANITIC ROCKS
PALAOZOIC CYCLE.

SILURIAN.

Azo1c, OR

METAMORPHIC.
HyPpozoic.

Gneiss, and Granitoid
Schists.
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AGES GEOLOGIQUES.

Terrains.

EPOQUE ACTUELLE.

27. Subapennin

TERTIARIES.

{

CRETACES.

JURASSIQUES.

TRIASIQUES.

PALZEOZOIQUES. g

|
\

(After D Orbigny, 1852.)

E"ta,gea.

»

26. Falunien
25. Parisien
24, Suessonien

23. Danien
22. Sénonien
21. Turonien
20. Cénomanien..........
195AThien . e et corees
18. Aptien.......... L e
17. Néocomien

16. Portlandien
15. Kimméridgien
14. Corallien..............
13. Oxfordien.............
12, Callovien
11. Bathonien.............
10. Bajocien

9. Toarcien...............

7. Sinemurien ..........

6. Saliférien
5. Conchylien

3. Carboniférien.
2. Devonien......
Supéri
Inférieur
55
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eur Upper Silurian.

British Equivalents.
CURRENT EPOCH.

Red and Coralline Crag of
Suffolk.

Upper and Middle Eocenes*
Lower Eocene.

Upper White Chalk.

Lower White Chalk.

Upper Greensand.

Gault.

Lower Greensand, in part.
Do. and Wealden.

Portland Group.
Kimmeridge Clay.
Coral Rag.

Oxford Clay.

Kelloway Rock.

Bath Oolite.

Inferior Oolite.

Upper Lias.

Middle Lias; Marlstone.
Lower Lias.

Saliferous Marls.
Variegated Sandstones, in
part ; Upper New Red.

.. Magnesian Limestone, &c.
.. Coal-Measures.

Old Red Sandstone.

Lower Silurian.
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STRATIFIED ROCKS OF NORTH AMERICA.

Stages.
UPPER.
LOWER.

UPPER.

MIDDLE.

LOWER.

UPPER.
LOWER.

UPPER.
MIDDLE.

LowEeR.

UPPER.

MIDDLE.

LOWER.

UPPER.

MIDDLE.

LOWER.

{

{
1

{

P A A

|

{
{

(After Marcou, Bigsby, and Logan.)

Sections.
Peat-Mosses and Savannahs,
River Alluvia and Deltas.
Superficial Gravels and Raised Beaches.

States and Canada.
Clays and Sands of North Carolina, &c.
Greensand and Marls of Maryland, &c
Limestones and Clays of the Carolinas,

&e.

Yellow Limestone and Greensand o

New Jersey, &ec.

Sandstones, Shale, and Coal of Rich-

mond, Virginia.

Red Sandstones of Connecticut, Mass.&c.

Do.
lina, &ec.

of Chatham, N. Caro-

Coal-formation or Coal-measures.
Lower Carboniferous Limestone.

Sandstones and Conglomerates of Penn-

sylvania.

Gypsum, Marls, and Conglomerates of

Nova Scotia,

01d Red Sandstone.
Portage Sandstone ;

Chemung Rocks;
Genessee Slate ;
Hamilton Roeks ;

Carboniferous Limestone ; g
Schoharie Grit; Caudi-

Limestone ;

Tully Limestone ;
Marcellus Shales.
Onondago

galli Grit ; Oriskany Limestone.

leestone
Clinton Rocks;

pper Pentamerus Limestone ; Delthy-
ris shaly Limestone;
merus Limestone ;
Onondago Salt Rock ;" Coralline Lime-
stone, Schoharie ; Nxagara Shale and

Waterlime Rocks ;

Medina Sandstone ;

Oneida Conglomerate.

Hudson-River Rocks;

Utica Slate;

Trenton Limestone ; Birdseye Lime-

stone ; Chazy Limestone ;

Calcifer-

ous Sandstone ; Potsdam Sandstone.

Huronian Sandstones; Conglomerates;
Chloritic and Qua.rtzose Schists; Crys-

talline Limestones.

Laurentian Gneissoid and Hornblende
Schists ; Quartzites, Crystalline Lime-
stones, and Serpentines.
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f

Lower Penta-

Boulder Formation of the Northem}

}
:
:
l
|

f
f

British Equivalents.

PoST-TERTIARY.

TERTIARY.

CRETACEOUS.

Oorrtic (?).

TRIASSIO (?).
PERMIAN (?).

CARBONIFEROUS.

DEVONIAN.

SILURIAN.

CAMBRIAN.

LAURENTIAN.
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PALAOZOIC ROCKS OF PENNSYLVANIA.

(After Professor H. D. Rogers, 1859.)

Appalachian New York British Equivalents,
Series. Names. neqrest,
E Seral . liidiee. e sl S 43 Trllisnt At
& Umbral, .......cc.ceeueeeene SRR " gk CARBONIFEROUS,
P { Vespertine,..........coeuven ENRTIenEs 2. drvc
(Ponent, ............ Catskill Group.
Vergent, ......... Chemung Group.
Cadent, ............ Hamilton Group. DEVONIAN.
. Post-Meridian, ... Upper Helderberg Limestone.
g Meridian, ......... Oriskany Sandstone.
=)
A Pre-Meridian, ... Lower Helderberg Limestone.
Scalent, ............ Niagara Group. S
Surgent,............ Clinton Group. EUURISN:
~Levant, ............ Medina Group.
. | Matinal, ............ Hudson and Trenton Riv. Gr.
<} . g
=] { Blue River, Chazy, and Calei-
% Auroral, ......... Sovdus Bitsdstons Croups: CAMBRIAN.
=

Prithal s ioeass Potsdam Sandstone.

¢ These fifteen formations, or series of deposits,” says Professor Rogers,
‘“ defined by their prevalent organic remains, and by the physical horizons
which separate them as sediments, are called by names significant of their
relative ages —the words employed suggesting metaphorically the different
periods of the day. Thus, beginning with the lowest or earliest, they
mean respectively Dawn, Daybreak, Morning, Sunrise, Mounting-day,
Climbing-day, Forenoon, Noon, Afternoon, Declining-day, Descending-day,
Sunset, Evening, Dusk, and Nightfall. Some such nomenclature, dased on
time, is, for many reasons, preferable to the inexpressive ones which rest
for the most part on geographical terms, only locally correct, or on narrow
and inconstant palmontological characters.”
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CONTEMPORARY OR EQUIVALENT DEPOSITS.

I. POST-TERTIARY OR QUATERNARY SYSTEM.

HisToRIC.

PREHISTO-
RIC.

¢

British.

Peat of Great Britain and
Ireland, with human re-
mains, &c.

Fens, marshes, and river-
deposits, with ancient
canoes, implements, &e.

Lake-silts, fresh-water
marls, &c., with canoes,
metal implements, re-
mains of domesticated
animals, &c.

Accumulations of sand-
drift, shore- cave- and
beach-deposits, consid-
erably beyond the reach
of existing tides.

Peat-moss, Lake-silts, and
other alluvia, with tree-
canoes, pile-dwellings,
and stone implements.

Alluvia and river-deposits,
with remains of Irish-
deer, wild oxen, mam-
moth, and other extinct
mammals,

Cave-deposits in part, with
bones of extinct mam-
mals, stone implements,
and fragmentsof charred
wood.
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Foreign.

rTerra.in quaternaire of French

authors, in part.—Modern
portion of Deltas of Rhine,
Nile, Ganges, Mississippi,
&c.—Marine strata enclos-
ing temple of Serapis at Puz-
zuoli.—Fresh-water strata
enclosing temple in Cash-
mere,—Tundras of Siberia ;
Tarai or Jungle soil of In-
dia; Cypress swamps, &c.
of America.—Modern part
of coral-reefs of Red Sea
and Pacific.—Travertine of
Italy ; calcareous tufa of
Guadaloupe ; and Lavas of
Vesuvius and Etna, over-
spreading objects of human
art, &ec.

Terrain quaternaire of French
authors, in part. —Upper
river-gravels of the Somme,
Seine, &c., with flint imple-
ments, and bones of extinct
mammalia.—Upper Alluvia
of Tigris and Euphrates.—
River silt of Upper Egypt
in part.—Upper portion of
cave - deposits of France,
Belgium, Mediterranean,
and Southern Europe, with
stone implements and char-
red wood.—Plain of Holland
in part; plain of China in
part; and much of theriver-
alluvia of America.—Din-

\ ornis silts of New Zealand.



PosT-
GLACIAL.

PLEISTOCENE
or
NEWER

PLIOCENE.

OLDER
PLIOCENE.

UPPER
MIOCENE.

GEOLOGICAL SCHEME.

British.

Shell - marl under peat,
and submarine forests
of modern trees.

Raised beaches at various
heights, with species of
shells more boreal than
those of existing seas.

Ancient alluvia and gra-
vel of most of our carses,
straths,dales,and holmes
—the ““Brick Clay” of
many authors. Contains
remains of seals, whales,
&c. ; and of extinct
land mammals, as mam-

’ Elnoth, rhinoceros, urus,

c.

Cave-deposits in part, with
bones of extinct and liv-
ing carnivora and her-
bivera—ursus, hyena,
megaceros, rhinoceros,
hippopotamus, &e. No

K human remains.

Foreign.

Loessof the Rhine, withrecent

fresh-water shells and mam-
moth bones.—Volcanic tufa
of Ischia, with living species
of marine shells, and with-
out human remains or works
of art.—Newer boulder for-
mation in Sweden.—Bluffs
of the Mississippi.—Drift-
wood and mammoth-gravel
of the Arctic seas.—Tchor-
nozem or black-earth of the
Aralo-Caspian plain.—Up-
per portion of great Chinese
plain.—Auriferous Drift, in
part, of the Uralian, Au-
stralian, and Californian
gold-fields.

II. TERTIARY SYSTEM.

Glacial drift or boulder for-
mation of Norfolk, of the
Clyde, of North Wales
—the ¢ Boulder Clay”
of many authers.—Nor-
wich Crag.—Cave-depo-
sits of Kirkdale, &c.
with benes of extinct
and living quadrupeds.

Red Crag of Suffolk, Coral-
line Crag of Suffolk.

Marine strata of this age
wanting in the British
Islands. — Ferruginous
sandsof North Downs (?).
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Terrainquaternaire, diluvium.

Terrain tertiaire supérieur.
—Glacial drift of Northern
Europe; of Northern United
States; and Alpine erratics.
—Limestone of Girgenti
Kunkur of India (?); Au-
stralian cave-breccias.

Sub-Apennine strata.—Hills
of Rome, Monte Mario, &e.
—Antwerp and Normandy
Crag.—Aralo-Caucasian de-

sits, older part.—Pampas
ormation of South Amer-
ica, &ec

Falurien supérieur. — Faluns
of Touraine.—Part of Bor-
deaux beds. — Bolderberg
strata in Belgium.—Part of
Vienna Basin.—Part of Mol-
lasse inSwitzerland.—Sands
of James River and Rich-
mond, Virginia. — Green-
sands and marls of Mary-
land, United States.
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Foreign.

Lower part of Terrain terti-
aire moyen.—Calcaire lac-
ustre supérieur, and grés de
Fontainebleau.—Part of the
Lacustrine strata of Au-
vergne,— Limburg beds,Bel-
gium.—(Rupelian and Ton-
grian system of Dumont).
Mayence Basin. Part of
brown coal of Germany.—
Hermsdorf tile- clay, near

Lignites of New

1. Gypseous series of Mont-
martre,and Caleairelacustre
supérieur.

2 and 3. Calcaire Silicieux.

2 and 3. Gres de Beauchamp,
orsables moyens,—Laecken
beds, Belgium.

4. Upper and Middle Calcaire

( 1. Bruxillien or Brussels Beds

of Dumont.

1. Lower Calcaire grossier, or
glauconie grossitre,

1. Caiborne beds, Alabama.

1 and 2. Nummulitic forma-
tion of Europe, Asia, &c.

2. Soissonnais Sands, or Lits
Coquilliers.

1. Wanting in Paris Basin,
occurs at Cassel in French
Flanders.—Limestones and
Clays of the Carolinas (?).

2. Argile Plastiqueet Lignite.

3. Lower Landenian of Bel-
gium, in part.

Danien of d’Orbigny.

Caleaire pisolitique, Paris.

Maestricht Beds.

Coralline limestone of Faxoe
in Denmark.

Senonien of d’Orbigny.
Obere Kreide and Upper Qua-
der-sandstein of the Ger-

British.
Hempstead beds near Yar-
mouth, Isle of Wight.
LOWER Lignites and clays of
MIOCENE. Bovey, in Devonshire.
Leaf-bed of Mull. Lig-
nites of Antrim.
Berlin.
\ | Zealand (?).
1. Bembridge or Binsted
Beds, Isle of Wight.
UpPER < 2 s(e)i}:s)me or St Helens
HacE 3. Headon Series.
4. Headon Hill sands and
Barton clay.
grossier.
1. Bagshot and Brackles-
MIDDLE ham Beds.
EOCENE. 2. White clays of Alum
Bay, Isle of Wight.
\
rl. London Clay and Bog-
nor Beds.
Lowgr 2. Plastic and mottled
EOCENE. clays and sands; Wool-
wich Beds.
3. Thanet Sands.
III. CRETACEOUS SYSTEM.
MAESTRICHT Wanting in E a
B anting in England.
UPPER
WHITE ‘White Chalk, with flints.
CHALK.
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mans.

La Scaglia of the Italians.

Yellow Limestone and Green-
sand of New Jersey, in part.
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British. Foreign,
Turonian of d’Orbigny.
Calcaire & hippurites, Pyre-
' LowER : . nées.
WHITE Chalk without flints. Upper Pliner Kalk of Saxony.
Grdtie Chalk Marl. Yellow Limestone and Green-
sand of New Jersey, in part.
Limestones of the West Indies
and Colombia, S. America.
Loos:elf andin:i th bright) gnomanen of d’Orbigny.
UPPER Forestone of Merstham, in g:sge‘(r)e;lifi‘t]geé. RN
CREENSAND. Sherey: 5 Lower Quadersandstein of the
Marly stone, with Chert, o
Isle of Wight. -
Dark-blue Marl, Kont. f i
Folkestone Marl. = 4
GavLr.  ( Black Down Beds (sand- / sover Pliner Kalk of Saxony.
s%qne and chert), Devon- praivies and Vancouver's
e Island.
( Greensand of Kent and
Sussex. 3
Limestone (Kentish Rag). %I;sc;gir:‘nlgf‘gg}g;r
Lower Sands and Clay, with cal- A Bt T Oheney
GREENSAND. careous concretions and Hlijls, Con lomemtgofy(.}erman
chert, Atherfield, Isle of Hils-tho§ of Brunswick Y.
Wight. g
Speeton Clay, Yorkshire,
( Clay,with occa.siona&l bands
of limestone and sand- ) L
. Sone’ Wetld of Ken | Roreomin Tneionr
EALDEN. urrey, and Sussex. " :
Sand, with calcareous grit Walg-erzfat'):natlon of North
and clay; Hastings, Y.
Cuckfield, Sussex.
IV. OOLITIC OR JURASSIC SYSTEM.
1. Serpuliten Kalk and Wal-
derformation of N. Ger-
1. Purbeck Beds. many, in part.—2. Portlan-
UrPER 2. Portland Stone and dien of d’Orbigny.—3. Kim-
OOLITE. Sand. meridgien of d’'Orbigny.—
3. Kimmeridge Clay. Calcaire & gryphées virgules,
' of Thirria.—Argilesde Hon-
fleur of de Beaumont,.
1 and 2. Corallien of Beudant
1. Calcareous Grit. and d’Orbigny.—Calcaire &
MippLE 2. Coral Rag. Nerinnées of Thurmann.—
OOLITE. 3. Oxford Clay. 3. Oxfordien Supérieur.—4.

4. Kelloway Rock.
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Oxfordien Inférieur or Cal-
lovien of d’Orbigny.
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British. Foreign.
1. Cornbrash and Forest
Marble. 1 and 2. Bathonien; Grand
2. Great (or Bath) Oolite Qolithe ; Calcaire de Caen.
LOWER and Stonesfield Slates. 3 and 4. Oolithe inférieur;
QOLITE. 3. Fuller’s Earth, Bath. Qolithe ferrugineux of Nor-
4. Calcareous Freestone mandy ; Oolithe de Bayeux;

and Yellow Sands (In- Bajocien of d’Orbigny.
ferior Oclite).

( 1. Toarcien of d’Orbigny.
2. Lias Moyen; Liasien of
q d’Orbigny.
Liss % ggﬁiio&eas. 4. Calcaire & gryphée arquée;
Y L s i Sinemurien of d’'Orbigny ;

Coal-field of Richmond, Vir-
ginia (?) ; and Coal-fields of
India ().

V. TRIASSIC SYSTEM.
J . { Saliferien of d’Orbigny;
BO][)I 21 oz]ei%i coé of Tg:s::; e’ Marnesiriséesofthe French;
e BEStoll. galiferous St Cassian or Rhaetic beds ;
R EEER and Gypse’ous Shales geu]p%r 1 dosf t?e RG%nn?ang
'0al-fie 0 ichmon
and Sandstones of Che- Virginia, and of Chatha.m,

. \ North Carolina.
Conchylien of d'Orbigny, in
FS part; Calcaire & Cératites
MiDDLE. Wanting in England. of Oordler Muschelkalk of
Germany.
Re;lan%\fh:te Sangsbonles Bunter Sandstein of the Ger-
Sl (U5 0 mans; Grés bigarré of the
merates of Lancashire French Conch lien of
LOWER. and Cheshire. White d’Orblgny o a{‘t Red
sandstones  of LOS.S‘e' Sandstone’s of onnectlcut
mouth and Cumming- USs
stone, Morayshire (?). e
VI. PERMIAN SYSTEM.
1. Laminated and Concre- 5 4 ol g
tioniry Limestones of ; %Zsl(ﬁ:falgk%f Th‘é’;ngl &
York and Durham. £ : -
%ﬁ%ﬁ?ﬁ;ﬁﬂn 2. Brecciated Limestonedo. 3'51?3";’11?“1; or Upper Zech-
i Fossiliferous Limestone. 4. Zechstein proper.
C t Limestone, do. | £ e
5. hﬁ?l?:i;t s :)l;'li)sur}?:h.o 5. Mergel or Kupfer schiefer,
q Rothliegendes of Thuringia.
R RedSanq.stones, Grits,and | po o ion sandstones, conglo-
ED Marls ; Dolomitiec Con- merates, and magnesian
SANDRTORL, glomerate of _Bristol, limestones of Russnaa.gu *
Exeter, Annandale, &e. | Gryg gog Voyages of French.
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VII. CARBONIFEROUS SYSTEM.

British.

1. Upper or True Coal-?}
{ Measures, }

Foreign.

1. Coal-fields of the United
States.

1. Millstone Grit of Eng-Y 2. Calcaire Carbonifere of the

land.

MiDDLE. {2. Mountain or Carboni-

LOWER.

UPPER.

MIDDLE.

LowER.

UPPER.

VIIL

ferous Limestone.

1. Lower Coal - measures
and ‘¢ Calciferous Sand-
stones” of Scotland.—-

French.—Bergkalk or Kohl-
enkalk of the Germans.—
Pentremite Limestone, U.S.

1. Kiesel Schiefer and Jiingere
Grauwacke of the Germans.
Gypseous Beds and Encrin-

Lower Limestone Shale, ital Limestones of Nova
Mendips. — Carbonifer- Scotia.—Cypridina Schiefer
ous Slates of Ireland. of Nassau, Saxony, &ec.
DEVONIAN OR OLD RED SANDSTONE.

1. Yellow Sandstones of
Dura Denf Fifeshire (i
Kilkenny Ireland ; an q ..
Pilton and Petherwyn | 1+ [PRer Devonians of Russia;
Groups Devonshire. myal,;n ina o e o

2. White and chocolate- 9 CatZ]’dll on Us
coloured Sandstonesand | “ £HOD
Grits of Berwick and
Roxburgh.

rl. Red Sandstones and -
Marls of Fife, Perth, | 1. Eifel Limestone ; and Up-
Forfar, Hereford, &c. per and Middle Devonians

2. Middle Schists and of Russia, in part.
Limestones of Devon- /2 and 3. Middle Devonians of
shire. Russia, in part ; Chemung,

3. Micaceous and Bitu- Geness’ee, and’ Hamilton
minous Flags of Caith- Groups, North America.
ness.

L I\%;)zzﬁrD e:()ne;vonian of l.sﬁpirifer Sandstone and

€ te.

2. Grey Flagstones of oo s
Perth and Forfar. Great 2. E::sfm:nd])g:(?xig’ 10:;:;
Pebbly conglomerate of PALs g’ON
Scotland ; Tilestones of ggsekg:g Groups, - North
Hereford, in part. d

IX. SILURIAN SYSTEM.
. (1-5. Upper stages of Bohe-

! P Tty B (14, JERELASSS 8

. Y Barrande.
2. A r
3 ﬁoyv]:?:%idllﬁrv??swne 1-3. Pentamerus, Delthyris,

4. Weunlock Limestoneand
Shale

5. Llanciovery Rocks.
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and Onondago Groups, New
York.—4. Schoharie Coral-
line Limestone.—5. Medina
Sandstone.












GENERAL TERMS AND TECHNICALITIES.

A — ABN

A.—1In words derived from the Greek, the prefix a is used privatively, or
in a negative sense, and has the effect of the English word without, as
apodous, without feet; acephalous, without a head ; acotyledonous, having
no seed-lobes; and azoic, destitute of organic remains.

A’bbeville Flints.—Rude flint implements in the form of spear-heads,
&c., found in great abundance in the Post-Tertiary sands and gravels of
the Somme, in the neighbourhood of Abbeville. These were first discov-
ered in 1847, by M. Boucher de Perthes, associated with bones of extinct
mammalia in such a way as to lead him to the inference that the flint im-
plement makers and the Mammoth (Elephas primigenius), the Tichorhine
Rhinoceros, Hippopotamus Major, Irish Elk (Megaceros Hibernicus), &e.,
had been contemporaneous—an inference that has since been corroborated
by similar discoveries in other parts of Europe.

Abdémen (Lat. abdo, I conceal).—In animals, the belly or-cavity contain-
ing the viscera. Abdominal.—Pertaining to the belly.

Abdomindles (Lat. abdo, I conceal; hence abdomen, the belly).—In the
zoological arrangement of Cuvier, a section of the Malacopterygian, or soft-
finned fishes, which have their ventral fins placed on the abdomen, behind
the pectorals. The section includes the carps, the silures, the salmons,
the herrings, and the pikes.

Abérrant (Lat. ab, and erro, I wander from).—Applied in natural his-
tory classification to those species (“‘ aberrant species”) which differ widely
from the type of the natural group or family to which they belong, or
rather under which they are usually arranged.

Abietites (Lat. abies, the fir-tree).—A genus of conifers occurring in the
Wealden and Lower Greensand. The genus has been founded chiefly on
the fossil cones, which are often found in great perfection—these cones
being composed of scales that terminate in a point, and not in a rhomboi-
dal disc as in Pinus, which see.

Abnérmal, Abnormous (Lat. ab, from, and norma, a rule).—Without
rule or order; irregular; in a condition differing from that produced in
the regular course of nature ; deviating from the general type or form ; not
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oceurring in the usual order, or according to that which is generally con-
sidered as the natural law. Abnérmity.—Irregularity, deformity.

Aborigines (Lat. ab, from; origo, a beginning or origin).—The first
or primitive inhabitants of a country; the original stock (flora or fauna)
of any geographical area. Aboriginal.—First, primitive, original.

Abértive (Lat. abortio, a miscarriage).—Failing to arrive at a state of
perfection or maturity ; applied in botany and zoology to such organs as
appear only in an imperfect or rudimentary state, or which stop short at
a certain stage of their growth, and never attain to full or perfect develop-
ment.

Abranchista (Gr. e, without, and branchia, gills).—Applied to animals
which have no apparant external organs of respiration, as the leech, earth-
worm, &ec., and which respire by the entire surface of the skin, or by inter-
nal cavities. The Abranchiata constitute the third order of the Anne-
lida of Cuvier. The term Abranchia has also been applied to certain
amphibia, as the menopoma and amphiuma, which do not undergo meta-
morphosis, but breathe by lungs during the whole of their existence.—See
BRANCHIA and its compounds.

Abrésion (Lat. ab, from, and rasus, rubbed or scraped).—The opera-
tion of wearing away by rubbing or friction. Currents of water laden
with sand, shingle, and other rock-debris are the chief abrading agents in
nature. Abrason may alse result from the passage of icebergs, the de-
scent of glaciers, &c.; hence the frequency of abraded rock-surfaces in
connection with the Boulder-clay. Abrasion, as a geological result,
presents some important distinctions, as compared with Denudation and
Degradation, which see.

A’brazite (Gr. @, without ; &razo, to bubble).—One of the Zeolite family,
known also as zeagonite and gz line, and so named frem its not effer-
vescing under the blowpipe. Its erystals occur in hemispherical bundles
in the cavities of voleanic rocks ; are of a greyish-white to a reddish-brown
or red colour ; and consist essentially of silica, alumina, lime, and potash.

Absérbent (Lat. ad, and sorbeo, I suck in). —Capable of sucking in fluids;
in geology, applied to soils, rocks, and minerals which have the quality of
readily imbibing water into their pores and interstices.

Abstérgent (Lat. abstergo, 1 cleanse). —Having a cleansing property ;
fuller’s earth is an abstergent.

Acaléph (Gr. akaléphe, a nettle).—A zoological term for the soft
gelatinous radiata known as medus®, sea-nettles, jelly-fish, &c. The term
has reference to the property which many of them possess, of causing,
when touched, a hot stinging sensation like that produced by the nettle.

Acénthodes (Gr. akantha, a spine or thorn).—One of Agassiz’s genera of
ganoid fishes occurring from the lower Old Red Sandstone to the Permian,
inclusive, and characterised by its thorn-like ichthyodorulites or fin-spines.
The type of the family Acanthodide, in which all the fins are furnished with
strong spinous rays—the dorsal and anal being single.

Acanthopterygian (Gr. ekantha, a spine or prickle, and pterygion, a
winglet or fin).—A term applied to fishes having the back or dorsal fin
composed of spiny rays, as the perch, gurnard, &c. The Acanthopterygi
constitute one of Cuvier’s orders of osseous fishes.

Acénthotetithis (Gr. akdntha, a thorn, and feuthis a cuttle-fish).—A
genus of fossil cuttle-fishes occurring in oolitic stratas and so termed from
the horny hooklets that arm their tentacles, which appear to have been ten
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in number. These hooklets, the horny sucking-discs, and internal bones
or osselets (belemnites), are"generally the only portions preserved.

Acanticonite. —An all but obsolete synonyme for pistacite, a sub-species
of prismatic augite spar or epidote, which see. Is said to derive its name
from Gr. akdnthis, a goldfinch, and konis, powder, because the colour of
the powdered mineral resembles that of the plumes of the goldfinch.

Acdride or Acarea (Lat. acdrus, a mite).—The Mite family (so called
from the typical genus acarus), to which the mite, the tick, the water-mite,
and other minute arachnidans belong. They are chiefly of geological
interest from the experiments of Crosse, who imagined he could produce
some species (Acarus Crossei, &c.) at will, by passing long-continued cur-
rents of electricity through certain siliceous solutions.

Accipenséride (Lat. accipenser, the sturgeon).—The Sturgeon family, a
well-known but limited group of ganoid fishes belonging to the sub-order
Chondrostea or Loricata, and especially characterised by the almost total
absence of an osseous vertebral column, and by the presence, in most
species, of a strong dermal covering or exo-skeleton consisting of large
bony tuberculated plates arranged in rows on the upper surface of the
body, and shielding the head as if in solid piece. The existing sturgeons
are chiefly of large size, and inhabit the sea, but ascend the larger rivers
for the purpose of spawning : the fossil species seem to have been governed
by a similar habit, and are found from the lower Tertiaries upwards.

Accipitres (Lat. accipiter, ahawk ; from accipere, to seize).—The ornitho-
logical term for the rapacious birds, such as the eagles, falcons, hawks,
&c., which seize their prey with their talons. There are two subdivisions,
the diurnal and the nocturnal. Their remains occur, though very spar-
ingly, from the lower Tertiaries upwards.

Acclimatise (Fr. acclimater).—To accustom a plant or animal to a
climate not natural to it; to accustom to the temperature of a new region.
Plants and animals may, within certain limits, become acclimatised, and
flourish and increase in a new country, though not indigenous to it. Ac-
climated. —Accustomed to a climate.

Accrétion (Lat. aceretio).—Increase by external addition of new matter;
applied strictly to mineral or inorganic increase. Plants and animals grow
by alimentation, or the assimilation of additional matter ; minerals enlarge
by accretion.

——Aceous.—Terminations in dceous denote resemblance to, or partak-
ing of the qualities of, a substance, as argillaceous, less or more clayey;
carbonaceous, partaking of the qualities or appearance of carbon; sapon-
aceous, having a soapy feel.

Acéphala, Acéphalous (Gr. a, without, and Zephale, the head).—Applied
to those mollusca which, like the oyster and scallop, have no distinct head,
in contradistinction from the Encephalous, or those with a distinct head.
The division Acephala comprehends most of the bivalve molluses, and
several that are destitute of shells—in other words, the brackiopoda, con-
chifera, and tunicata.

Acéscent (Lat. acesco, to become sour).—Slightly acid ; having a tendency
to pass into an acid state ; applied to substances which, like vegetable and
animal juices, become sour spontaneously—that is, on exposure to the
oxygen of the atmosphere.

Acetabulifera (Lat. acetabitlum, a sucker, and fero, I bear).—Literally
‘¢ sucker-bearers ;" that section of the cephalopodous molluses whose arms
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or tentacles are furnished with rows of little cups or suckers, a character-
istic peculiar to Neozoic genera.—See tabulations, ‘‘ MOLLUSCA.”

Acetdbulum (Lat. a sucker).—Applied in zoology to such organs as the
cup-like sucking-discs (acetabula) with which the arms of the cuttle-fish are
provided. So far as yet known, the arms of the Palaozoic cephalopods
were void of sucking-discs—organs abundantly common to Mesozoic and
Neozoic genera.

A’chmite (Gr. akme, a sharp point).—One of the hornblende family oc-
curring in the granites and syenites of Norway in long greenish-black pris-
matic crystals, which terminate very acutely ; hence the name. It con-
sists of 55.6 silica, 32 iron peroxide, and 12.4 soda.

A’chroite (Gr. a, without, and ckroa, colour).—A term employed by
Hermann to designate the colourless varieties of tourmaline, as distin-
guished from the dark-coloured varieties (Sckorl), and from the red
(Rubellite).

Acfcular (Lat. acicula, a little needle).—Mineral crystals occurring in
slender needle-like prisms or prickles, as actynolite, are said to be acicular.
Irregular aggregations of these slender prisms constitute the ¢ acicular
texture ” of actynolite-rock and actynolite-slate.

Aciculite (Lat. acicula, a needle).—Needle ore; a plumbo-cupreous
sulphuret of bismuth occurring imbedded in quartz in long, thin, steel-
grey crystals, strongly marked with vertical striee, and apparently in four
or six-sided prisms. It consists of 35.8 lead, 11 copper, 86.7 bismuth, and
16.5 sulphur, and usually accompanies native gold.

Aciddspis (Gr. akis, spear-point, and aspis, buckler).—A genus of tri-
lobites, s0 named by Murchison from the central lobe of the head-plate
or cephalic shield projecting over the body in the form of a pointed
stomacher.

Acidnlous, Acidulated.—Slightly acid or sub-acid. Applied to certain
waters and springs that hold in solution a small percentage of sulphuric or
other acid.

Acinése (Lat. acinus, a seed or germ).—Granulated ; applied to mineral
textures and surfaces which have a granulated appearance like the fruit of
the raspberry.

Acotylédonous (Gr. @, without, and cotgledon, seed-lobe).—Plants whose
embryos have no seed-lobes or seminal leaves are so termed, in contra-
distinction to Monocotyledons and Dicotyledons.—See tabulations,  VEGE-
TABLE SCHEME.”

A'crita (Gr. akritos, indistinct).—In some zoological classifications, a
primary division of the animal kingdom, comprising the lowest classes of
radiata, which are characterised by an <rdéstinct, diffused, or molecular
condition of the nervous system The Acrita constitute the Protozoa, the
Cryptoneura, the Oozoa, and Globular zoophytes of other systematists.

Acrocephalic (Gr. akros, raised to a point, high ; and kephale, the head).
—High-headed or pyramidal-headed ; e.g., the pyramidal or high-skulled
tribes of the human family.

A'crodont (Gr. akros, the summit, and odous, tooth).~—A term applied by
Professor Owen to those squamate or loricated saurians whose teeth are
anchylosed to the summit of the alveolar ridge.—See THECODONT.

A’crodus (Gr. akros, the ridge, and odous, tooth).— Literally ““ridge-tooth;”
a genus of Cestraciont fish-teeth occurring abundantly in the Oolitic and
Chalk formations, and characterised by their enamelled surface being
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covered with fine grooves and striee which diverge from a central longi-
tudinal ridge. They are known to collectors as fossil leeches, from a fanci-
ful resemblance to a contracted leech.

Acrégenous (Gr. akros, the top, and ginomas, I am formed).—Applied to
those cryptogamic plants which increase by growth at the summit, or
‘“growing-point,” as the tree-ferns. Acrogens are therefore separated as
a great botanical division from Thallogens, Endogens, and Exogens.—See
tabulations, ¢ VEGETABLE SCHEME.”

Acrognéthus (Gr. akros, high, and gnathos, the jaw).—Literally «“ deep-
jaw;” a genus of fishes from the Lower Chalk, and arranged by Agassiz
under the Salmonide, or Salmon-family.

Acrosatirus (Gr. akros, the point or summit, and sauroes, lizard).—One
of the extraordinary fossil reptiles discovered by Mr Bain in the supposed
Triassic sandstones of South Africa. It has thirty or forty teeth on the
alveolar ridge (hence the name), and a broad process of the cheekbone
extending downwards over the side of the lower jaw.

Acteosaurus (Gr. akte, the sea-shore, and sauros, lizard).—A lacertian
reptile of the Chalk period, with concavo-convex vertebrs, remarkably
small extremities, and allied to Dolickosaurus (which see), but of consider-
ably smaller dimensions. The genus was established by Von Meyer from
a finely preserved specimen in the City Museum of Trieste, and so named
from its having been found near the Istrian shore, and also from the belief
that the creature when living had a littoral habitat.

Actinia (Gr. aktin, a ray).—The sea-anemone; so called from the ray-
like arrangement of its tentacles, which surround the mouth like the petals
of a flower. The Actini® belong to the class Polypi, or true polypes, and
from their structure are sometimes named ‘¢ Fleshy Polypes.” It has been
suggested by Dr Mantell that some of the minute siliceous spicules so
abundant in Chalk, and commonly ascribed to sponges, may have belonged
to Actinise, in whose structure such organisms also occur.

Actinéerinus, Actinéerinite (Gr. aktin, a ray or thorn).—A genus of
encrinites found chiefly in the Carboniferous limestone, and distinguished
by the thorn-like side-arms which project from the main column or stalk
at irregular distances.—See ENCRINITE.

Actynolite, Actinéte (Gr.aktinotos, radiated, and lithos, stone).—A mineral -
occurring in the crystalline rocks, composed of radiating or thorn-like crys-
tals of a dark or greenish hue, and in composition closely allied to horn-
blende ; in fact, comprehends the glassy fibrous and granular varieties of
that mineral.—Aectynolite-rock and actynolite-schist are the common forms
in which the mineral appears—the latter consisting of a basis of felspar
with intermingled crystals of actynolite. According to Bonsdorf, speci-
mens from Taberg consist of 59.75 silica, 21.10 magnesia, 14.25 lime, 3.95
protoxide of iron, with traces of manganese and fluoric acid.

A'damant (Gr. adamas, adamantos, unsubdued, strong).—An old term
given to several minerals having the property of excessive hardness, as to
the diamond. Adamantine and Adamantean. —Hard as adamant; exces-
sively hard ; having the lustre of diamond.

Adaméntine Spar.--The diamond spar of Werner ; a variety of corundum
occurring in rough ecrystals, with very distinct cleavage, hair-brown
colour, and adamantine lustre.

Adémic.—Of or pertaining to Adam ; Adamic earth, an old term for com-
mon red clay, from the belief that the name ¢ Adam” signifies red earth.
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A’dapis (Gr. a, not, and dapis, a carpet).—Literally ‘‘no-carpet ;” a name
given in allusion to its rough or prickly skin. An extinct Tertiary pachy-
derm, somewhat resembling a hedgehog, but three times the size of that
animal. It seems, according to Cuvier, to have formed a link connecting
the Pachkyderms with the Insectivora.

Adhésion (Lat. ad, and kero, to stick together).—The force of cohesion
acting between solid masses which come in contact at many points; the
more intimate the contact the greater the force.

Adiantites (Gr. adiantos, of a dry nature, membranaceous).—A genus
of fossil ferns found in the Coal-measures, and 8o termed from their resem-
blance to the existing adiantum or maiden-hair.

Adipocere (Lat. adeps, fat, and cera, wax).—A light, waxy, fatty sub-
stance, of a light-brown or whitish-grey colour, into which animal muscle is
converted when buried in moist earth, or when subjected to long immersion
in water. It is occasionally found in graveyards (hence ¢‘ grave-wax”),
in peat-bogs, and other similar situations; and is frequently cast up in
lumps on the shores of tidal estuaries. It is chiefly margarate of am-
monta, and is obviously generated by the reaction of the ammonia
upon the margarine and oleine of the animal substances from which it
is produced.

Adipécerite, or Adipocere Mineral.—A fatty unctuous matter found in
certain peat-mosses (the creeshy clods” of the Scotch peat-digger); in
connection with ironstone of the Coal-measures, as at Merthyr ; and with
sandstone strata, as at Binny in Linlithgowshire.

Adit (Lat. aditus, an approach or entrance).—An underground horizon-
tal gallery or tunnel, generally opening from the lower level of a ravine or
hill-side into a mine for the purpose of carrying off its waters, or for the
purposes of entrance, and removal of the ores.

Aduldria (Gr. adularos, sweetly-fair, in allusion to its soft lustre).—A
transparent or translucent variety of potash felspar, known also as ice-
spar, with splendid lustre, and either colourless and white, or slightly
tinged with grey, green, or yellowish-brown. Specimens with a bluish
opalescence are termed Moonstones, which see.

B'chmodus (Gr. aickme, a point, and odous, tooth). —A genus of ganoid
fishes belonging to the Lepidoid family, and so named from their small,
sharp-pointed teeth. They are almost exclusively confined to the Lias
formation, and are readily distinguished by their deeply oval contour—
their bodies being about as deep as long, and covered with transversely-
arranged four-cornered oblong scales. Formerly ranked under the genus
tetragonolepis, or ‘‘ four-cornered scale.”

ZEpyé6rnis, Epibrnis (Gr. aipus, immense, and ornss, bird).—An extinct
cursorial bird of gigantic dimensions, the eggs and a few scattered bones of
which have been discovered in the alluvial deposits of Madagascar. The
egg has six times the capacity of that of the ostrich; but judging from
the large size of the egg of the New Zealand A pteryxz, Professor Owen does
not believe that the & piornis exceeded, if indeed it equalled, the Dinornis
in stature. The bones would seem to indicate a bird at least’ double the
size of the ostrich ; and from their recentness, it appears not improbable
that the creature may still be in existence in the interior of the island,
which is almost unknown to Europeans.

Agrial (Gr. aér, the air).—Of or belonging to the air or atmosphere ; fre-
quenting the air; growing in the air. Sub-aerial.—Taking place under
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the air, or on the earth’s surface, in contradistinction to Sub-aqueous, or
under the water.

Aeriform (Lat. aér, the air, and forma).—Air-like ; applied to gaseous
fluids, from their resemblance to common air; hence we hear of solid,
liquid, and agriform bodies.

Aerolite (Gr. aér, air, and lithos, stone).—Literally air-stone ; a meteoric
stone or mineral mass, which falls through the air, emitting light in its
passage as if red hot, generally accompanied with a hissing or crackling
sound, and occasionally with a report like thunder. Aerolites are by no
means uncommon ; and according to Schreebers, the greater number of
them have always the same general form, which is that of an oblique or
slanting pyramid ; and they are also alike in external appearance, present-
ing to view a black shining crust, as if the bedy had been coated with
pitch. This erust or film is extremely thin, and is of the same composition
with the mass, which, when broken, displays a semi-metallic ash-grey
colour. So like are they to one another in colour and in external appear-
ance, that Berzelius remarks, ¢ We might believe them to have been
struck out of one piece.” In composition they are also remarkable for
containing malleable metallic iron, nickel, and chrome—metals which, in a
native state, are rarely if ever found in terrestrial substances. Besides
these ingredients, they contain upwards of a dozen others (silica, magnesia
potash, cobalt, &c.}; and their specific gravities range from 3.35 to 4.28.
These common characteristics seem to indicate a common origin, and
many ingenious arguments have been advanced to prove that they are not
of terrestrial production. This is not the place to enter upon such specu-
lations, but we may indicate briefly the leading hypotheses that have been
advanced to account for the origin of these extraordinary bodies, which
cannot in the mean time be associated with any known terrestrial minerals.
It has been supposed—1st, That they are ejected from terrestrial vol-
canoes; 2d, That they are produced in the atmosphere, being generated
from vapours exhaled from the earth, and containing volatilised metallic
products ; 3d, That they are thrown from lunar volcanoces ; and 4th, That
they are celestial bodies, revolving either about the earth or the sun, in
the manner of planets, and being involved in the earth’s influences are
carried downwards by the force of gravitation.—See METEORITE.

ZErtgo (Lat. s, @ris, copper).—Literally copper-rust; verdigris; a
sub-acetate of copper formed by the action of weak acids on its sur-
face, as that produced naturally by the oxygen and carbonic acid of the
atmosphere,

Hstuary.—See ESTUARY.

Zthiops (Gr. attho, I burn, and ops, the eye or countenance).—Applied
to various chemical compounds in allusion to their black appearance, re-
sembling that of the Ethiop. Thus we have Zthiops mineral, the black
sulphuret of mercury ; Aithiops per se, the grey oxide of mercury, &ec.

Etites or ZEtites Lapis (Gr. actos, an eagle).—A variety of nodular iron-
stone or geode, consisting of concentric layers, and either hollow or contain-
ing a loose central core.—Is said to derive its name from a popular notion
that it was found in eagles’ nests, where it was supposed to prevent the
eggs from becoming rotten.—See EAGLE-STONE.

Affinity (Lat. affinis, neighbouriug, bordering on, related to).—A term
frequently, but often very loosely, used by writers on natural history.
‘¢ Affinity,” as first defined by Macleay in contradistinction from “analogy,”
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signifies the relationship which one animal bears to another in its structure,
and is the closer as the similarity of structure is greater. Swainson illus-
trates this idea by comparing a goatsucker with a swallow and with a bat :
with the one its relation is ¢ntimate, with the other remote ; the goatsucker
has aftinity with the swallow, inasmuch as the structural organisation of
the one bird is intimately related to the other ; but it has only ‘“analogy”
to the bat, inasmuch as bird and mammal, though differing in structure,
have the common function of feeding in the same manner on insects, and
flying at the same hour of the day.—See ANALOGY and HomoLOGY.

Affluent (Lat. ad, to, and fluens, flowing).—Applied to any stream that
flows directly into another—the larger or more important being regarded
as the recipient, and the smaller the qfffuent.—See TRIBUTARY.

After-Damp.—Another name for * choke-damp,” or carbenic acid, as
oceurring in coal mines after an explosion of ¢ fire-damp,” or light car-
buretted hydrogen.

Agalmdtolite.— (Gr. agalma, an image, and lithos, stone).—A variety
of altered clay or clay-slate (a silicate of alumina with potash), usually
brought from China, and so called from its being carved into images and
other figures.—See FIGURE-STONE and PAGODITE.

Agéric Mineral (Lat. agaricus, a species of fungus).— A soft variety of
carbonate of lime found in clefts and on other surfaces of rocks, in light
and loosely-cohering incrustations. It is so light as to float for a time on
water, and obtains its name from its resemblance to a fungus in texture
and colour, y

Agate (said to be from the river Ackates in Sicily, where fine varieties
occur, and by others from the Pheenician word nakadt, signifying spotted).
—A mixed, siliceous, semi-pellucid mineral usually found in veins, in
nodules, and in geodes within igneous rocks. The geodes often consist of
alternating bands or deposits of earnelian, calcedony, jasper, opal, quartz,
&ec. ; hence the varieties of the mineral are known by such names as
ribbon-agate, fortification-agate, brecciated agate, moss-agate, and the
like. When cut and polished, the ribbon-agates exhibit the calcedony,
jasper, quartz, &c., in parallel stripes; the fortification-agates show the
alternating bands in zigzag arrangements like the plan of a modern forti-
fication ; the brecciated consist of irregular fragments of the two former
imbedded in a matrix of amethyst; and the moss-agates exhibit minute
dendritic ramifications resembling fragments of moss, confervz, &c.; hence
their respective names. The finer varieties of agate are termed orental ;
the Arabian moss-agates are known to the jeweller as mocka-stones; and
the most beautiful British varieties, being found in the traps of Scotland,
are termed Scotch pebbles. The colouring matter of agates being due to
metallic oxides, factitious colours of greater intensity can be produced by
heat or by boiling in various chemical solutions.

Agglomerate.—A. term employed by Sir Charles Lyell to designate those
accumulations of angular fragments of rock which are thrown up by vol-
canic eruptions, and showered to greater or less distances around the cone
or crater of eruption. When they are carried to a distance by running
water, and get worn and rounded, they become conglomerates.

Agnéstus (Gr, agnostos, unknown, obscure).—A genus of minute trilo-
bites supposed to be characteristic of, and peculiar to, the lowest Silurian
zones. Little, however, is known of them either as to their zoological
characteristics or geological distribution.
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Aiguflle (Fr.)—A needle ; applied in physical geography and geology to
the sharp serrated peaks of lofty mountains. It is generally the crystalline
rocks, such as gneiss, quartz, and the like, which weather into the aiguille
or needle-top.

Air-course.—In coal-mining, a general name for the air-traversing work-
ings where ventilation is going on. The fresh air descending into the
mine is termed the ““ intake;’’ and that which ascends after having passed
through the workings is the ¢‘ return.”

Aix, Aix Beds.—A town in Provence, situated in a deep valley, the
immediate flanks of which are composed of a thick fresh-water Tertiary
formation, consisting of greyish-white calcareous marls, calcareo-siliceous
grits, and beds of gypsum ; the whole being a perfect storehouse of fossil
fishes, plants, and insects.

A’kumite Series (Gr. akémos, tranquil).—According to Dr Fleming (‘Lith-
ology of Edinburgh’), the modern epoch, from the commencement of the
Boulder-clay upwards, may be divided into three series—viz., the Taragmite,
the A%umite, and the Phanerite. The first embraces the Boulder-drift, or
period of dusturbance ; the second, those laminated clays and sands which
immediately overlie the Boulder-clay, and seem to indicate the assorting
power of water under circumstances of comparative tranquillity,; and the
third, all those more superficial deposits whose modes and causes of for-
mation are sufficiently evident.—See MODERN or PosT-TERTIARY EPOCH.

Alab4ndine.—Sulphuret of manganese or hexahedral glance-blende. It
occurs crystalline, but usually massive, granular, and disseminated, of an
iron-black colour and semi-metallic lustre. It is found in veins with
foliated tellurium, blende, and quartz, in Saxony, Mexico, and Brazil ; and
consists of 6.36 manganese, and 36.4 sulphur.

Alabdster (Gr. alabastron).—There are two well-known varieties of this
marble-like mineral—the gypseous and the calcareous. The formerisa
semi-transparent, granular-crystalline variety of gypsum, or sulphate of
lime, of various colours, but most esteemed when of a pure snow-white,
and usually compact enough to stand the turning-lathe ; the latter is a
carbonate of lime (Oriental alabaster), usually white or yellowish-white,
and found as a stalactite or stalagmite., Alabaster is a mineral of common
occurrence in Secondary and Tertiary formations (Cheshire, Montmartre
near Paris, Volterra in Tuscany, &c.); and being soft and readily turned
by the lathe, is manufactured into statuettes, vases, and other domestic
ornaments ; hence, perhaps, the term alabastron, an ink or perfume vase.
Others derive it from 4labastron, a town in Egypt famous for the ‘manu-
facture of such vases.—See GYPSUM.

Albéni Stone (Lat. lapis albanus).—The peperino of the Italians; a well-
known voleanic rock, much used at Rome before building with marble
became common,—See PEPERINO.

Albert Coal, Albertite.—The name given to a bituminous mineral oc:
curring at Hillsboro’, Albert County, in the province of New Brunswick,
and within four miles of the Peticodiac river. It is an injected vein, cut-
ting the associated strata almost vertically, and from one to sixteen feet
in thickness. The accompanying rocks are highly charged with bitumen ;
but the vein, though called a ¢ coal,” has none of the stratigraphical char-
acteristics or accompaniments that distinguish coal deposits. The mineral
is extremely brilliant, breaks with a conchoidal fracture, does not soil the
fingers, and is strongly electric. It melts and drops in the flame of a
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candle, and dissolves in naphtha and other solvents, forming a varnish.
Tt has all the essential properties of asphalt, while it is void of those
which constitute true coal. According to Gesner its composition is—
carbon 85.4, hydrogen 9.2, nitrogen 3.0, sulphur a trace, oxygen 2.2, and
ash 12. Known also as Melanasphalt, which see.

Albite (Lat. alba, white).—A variety of felspar of a greyish-white or
milky-white colour, composed of silex 70.5, alumina 19.5, soda 9.5, and
traces of lime and manganese. It is a frequent constituent of granites,
syenites, and greenstones, and is known also as Cleavlandite and soda
Selspar.

Album Grzcum.—The whitish hardened excrement of dogs, wolves,
hyeenas, and other carnivora partially feeding on bones. It consists of the
earth-of-bones or lime, in combination with phosphoric acid. Dr Buckland
(Relig. Diluv., &c.) detected the substance in a fossil state in ossiferous
caverns, such as those of Kirkdale and Kent’s Hole, which are therefore
concluded to have been the dens of Tertiary carnivora. More recently, Dr
Falconer has found it abundantly in the bone-caves near Palermo, and
indicative of animals of greater size than any of the existing hyznas.

Alcyonite.—A general term for the spongiferous fossils so common in the
Chalk formation. They are fossil alcyonia, and very frequently form the
basis or organic nucleus round which flints have collected. Tt has also
been surmised by Dr Mantell that some of the minute siliceous spicules so
common in the Chalk may have belonged to alcyonia.

Alethépteris (Gr. alethos, true; pteris, fern).—One of Sternberg's genera
of fossil ferns, closely allied to pecopteris, and merged by Lindley into that
genus. It abounds particularly in the lower Coal formation, but some of
the species range up through the Oolite and Wealden.—See PECOPTERIS.

A'lg® (Lat. alga, sea-weed).—Cellular aquatic plants, mostly of marine
habitat, though many genera are strictly fluviatile or lacustrine. They
are found fossil, less or more, in every formation from the Silurian up-
wards: and are known by such terms as fucttes, chondrites, palwockorda,
&e., from their resemblance to the living fucus, chondrus, ckorda, &e.

Algédonite.—A new mineral, consisting of copper 83.30, and arsenic
16.23, with a trace of silver; found in the silver mines of Algodes, near
Coquimbo, in Chili—whence the name.

A'lkalies (Arabic, al, the, and %kali, the name of a plant yielding the
alkali),—In chemistry, a class of bodies which possess a strong acrid and
caustic taste; exercise a corrosive action upon all animal matter; turn
vegetable blues green, and vegetable yellows brown, and which neturalise
the acids by combining with them in definite proportions, and forming
compounds called salts. The principal mineral alkalies are potass, soda,
lithia, and ammonia.

Alkaline Earths.—A term applied to baryta, lime, magnesia, and
strontia, in consequence of their possessing alkaline properties, as caus-
ticity, action on vegetable colours, and the like.

Allanite.—A silico-aluminate of cerium, containing varying proportions
of iron, lime, and magnesia, &c. Itis named after the late Mr Allan, of
Edinburgh, and is closely allied to, if not identical with, the cerine and
orthite of other mineralogists.

Alligétor.—The generic term for the crocodilians of the American con-
tinent, which have a broad, obtuse snout, and the canine teeth of the lower
jaw received into a pit of the upper. Remains of closely allied forms have
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been found in the Tertiaries of Europe; e.g., 4. Hantoriensis, from the Eocene
beds of the Hampshire basin.

Alléchroite (Gr. allos, different, and chroa, colour).—A fine-grained,
massive variety of iron-garnet, so called from the colours it exhibits when
melted with phosphate of soda before the blowpipe.

Allophane (Gr. allos, different, and pkaino, I appear).—One of the clay
family, consisting essentially of silica, alumina, and water of crystallisation.
It occurs in translucent, reniform, or encrusting masses, of a pale blue,
white, green, or brown colour ; lustre resinous, and very brittle.

Allétropy, Allotrépic (Gr. allotrdpos, turning otherwise, of a different
nature).—A term employed by Berzelius to denote the fact that the same
body may exist in more than one usual condition, and have different
physical characteristics. Carbon is a good example of this condition, as
it crystallises perfectly in the diamond, imperfectly in graphite, and is
amorphous and quite distinct in anthracite and coal.

Alléy (Fr. aloz, mixture of one metal with another).—A natural or arti-
ficial compound of one or more metals; as brass, an alloy of copper and
zine ; bell-metal, a compound of copper and tin; bronze, an alloy of copper
and tin; type-metal, an alloy of lead and antimony.

Allivium, Alluvial (Lat. luere, to wash, and ad, together).—Matter
washed or brought together by the ordinary operations of water is said to
be alluvial, and the soil or land so formed is spoken of as alluvium. The
soil of most of our river-plains (the ¢ straths” and ¢ carses” of Scotland,
and the ‘“dales” and “ holmes” and ‘¢ fens” of England) is chiefly of alluvial
formation ; these low grounds having once been the sites of lakes, estuaries,
and sballow arms of the sea. All mud-deposits, as silt, warp, and the like,
when converted into dry land, constitute alluvium.—See DILUVIUM.

A'lmandine.—A lapidary’s term for the violet or violet-red varieties of
the spindl-ruby ; for the noble garnet, which is also of a columbine red
approaching to violet ; and for the pyrope or ¢ Elie ruby,” which see.

Alpine.— Pertaining to the Alps, or to any lofty mountain-range; ap-
plied to plants and animals whose natural stations and habitats are the
higher zones of lofty mountains like the Alps.

Alstonite.—The baryto—calczte of Johnston, a carbonate of baryta and
lime, so called from occurring in the lead mines of Alston Moor, in Cumber-
land.—See BARYTO-CALCITE.

Altaite.—Hexahedral tellurium; a metallic ore occurring massive in
granular aggregates of a yel]owxsh-whlte colour, and consisting of 60.35
lead, 1.28 silver, and 38.87 tellurium. It is found mixed with tellur-
gilver in the Sawodinski mine in the Altai mountains ; hence the name.

Alternate Generation.—A mode of reproduction, not unfrequent among
the radiata, in which the young do not resemble the immediate parent form
but that of the grand-parent. The species is thus maintained by an alter-
nating series of generations.

Alum (Lat. alumen, Gr. als, alos, salt).—Alum is a double salt, the sul-
phate of alumina and potash, the crystals of which contain nearly 50 per
cent of water. Mineralogists mention several varieties, differing shghtly
in external and other characters, according as one isomorphic element is
replaced by another, as potask-alum (34 sulphuric acid, 18 alumma, 10
potash, and 46 water), soda-alum, ammoma-alum, magnesia-alum, and iron
or feather alum. The alum of commerce is chiefly manufactured from
certain transition slates (Norway), from coal shales (Lanarkshire, &c.),
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lias shales (Yorkshire), from lignite shales (Germany), and it occurs also
in the volcanic formations of Sieily, &ec. ; hence the geological terms alum-
slate, alum-shale, aluminite, alum-stone, &e. Rocks containing alum in
notable proportion generally manifest its presence, when exposed to air and
moisture, by emitting whitish or yellowish-white efflorescences of the salt ;
and these as well as the water which trickles from the rocks are readily
detected by their strong styptic taste.

Altimina.—The pure plastic principle of clay, which is usually a silicate
of alumina. Alumina is, in fact, an oxide of the metal aluminium, consist-
ing of aluminium 12, and oxygen 8. Alumina is rarely found in a pure
state in nature, and occurs chiefly as the basis of the clays, boles, loams,
and other argillaceous earths. In its pure crystallised state it constitutes
the sapphire, corundum, and other of our hardest gems.

Aliminite.—The mineralogical term for the native hydrated sub-sulphate
of alumina, which generally occurs in roundish or reniform masses of a white
or yellowish-white colour.

Aliminum, Aluminium, or Alimium.—The metallic base of alumina;
as calcium is the metallic base of lime, or sod?um of soda. Asa metal it
is now being prepared to some extent, in France and England, from the
Cryolite of Greenland ; and from its lightness and brilliant white colour
has been employed, though as yet with very indifferent success, as a sub-
stitute for silver. One of its most important applications is the manufac-
ture of a bronze, consisting of from 90 to 95 of copper, and from 10 to 15 of
aluminium. This bronze is extremely hard and tenacious, and bars of it
may be worked hot as easily as the best quality of steel.

A'lunite (Fr. alun, alum).—Alumstone; occurring in minute rhombo-
hedral crystals, but very frequently in fine, granular, earthy, or compact
masses, intimately mixed with quartz or felspar. The mineral in its
purity consists of about 87 alumina, 39 sulphuric acid, 11 potash, and 13
water ; but the compact rock varies largely in its proportions of silica, some
kinds being so silicious as to be suitable for millstones. It is found in
Hungary, the Greek Isles, and in many parts of Italy—the Roman alum,
valued on account of its purity, being chiefly obtained from this mineral by
repeated roasting and lixivation. ¢‘In volcanic regions,” says Nicol, ““it
is often formed by the action of sulphurous vapours on trachyte, and in
other felspar rocks by the decomposition of iron-pyrites.”

Allinogene (alun, alum, and gimomat, I produce).—A sulphate of
alumina, known also as kawr-salt or feather-alum. Tt occurs in fine capil-
lary fibres forming crusts, and irregular botryoidal masses; has a silky
lustre, yellowish-white colour; tastes like alum; and consists of 36.05
sulphuric acid, 15.40 alumina, and 48.55 water. It seems to be, for the
most part, a product of chemical changes now in progress ; often forms in
volcanice solfataras, or in clays, and felspar rocks containing pyrites ; and
is a frequent efflorescence on the walls of quarries and mines.

Alvéolus (Lat.)—A little trough or hollow channel ; applied variously in
natural history, as the alveolus or conical chamber of the belemnite.
Alveolites.—A genus of corals composed of concentrically arranged tables
of short tubes, externally angular, and rounded within.

Amdlgam.—A compound of mercury with other metals is termed an
amalgam ; the union of any other metal with another, an alloy. Some
derive the term from the Greek ama, together, and gameo, I wed ; others
with more probability from malagma, a poultice or paste (from malasso, I
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soften), in reference to the pasty nature of the admixture. A native
amalgam (of 36 silver and 64 mercury) occurs in the mines of Sweden,
Hungary, Spain, and South America, in fine silver-white plates, crusts,
and arborescent forms; and in America another, under the name of ar-
querite, is worked as an ore of silver.

Amalgamation.—The process of making an amalgam of mercury with
some other metal, for the purpose of separating the silver and gold they
may contain. This operation is founded on the property which mercury
possesses of dissolving these metals out of the minerals with which they
are associated.

Amazon-Stone.— A variety of common felspar coloured green by the
oxide of copper, and so named from its occurring in rolled masses near the
river Amazon.—See AXE-STONE.

Amber (Arabic).—A well-known fossil gum or gum-resin, usually found
in connection with Tertiary lignites. It is hard, rather brittle, easily cut,
of various shades of yellow, and semi-transparent. It is very light, becomes
negatively electric by friction, and burns, like other hydro-carbons, with
much smoke and flame. It consists of about 70 carbon, 12 hydrogen, and
8 oxygen ; and frequently encloses chips of leaves, insects, and the like—
showing that it must once have been in the state of a gummy or viscous
exudation. It occurs in irregular nodules, from the size of a hazel-nut to
that of a man’s head, the latter size, however, being very rare. It is found
in Sicily, Poland, Saxony, Siberia, and Greenland, in Tertiary clays; on
the Yorkshire coast of our own country; but in particular on the Baltic
coast of East Prussia, where it is thrown up after storms, and strewn like
pebbles along the shore. It is also, but very seldom, obtained by digging
down to the looser beds of the Tertiary lignites in Northern Germany ; and
there it appears in connection with coniferous trunks and branches. These
forests of Amber Pines (Pinites succinifer) seem to have been situated in
the south-eastern part of what is now the bed of the Baltic (about 55° N. °
lat., and 37° to 38° E. long.), and were probably destroyed at the com-
mencement of the Drift period.

Ambergris (Fr. Grey-amber, in allusion to its amber-like character).—
An odorous solid substance, supposed by some to be a morbid secretion
from the liver or intestines of the spermaceti whale, analogous to the
biliary caleuli; and by others, to be merely the indurated faeces of the
animal, perhaps somewhat altered by disease. It is usually found floating
or cast on shore, in irregular lumps. No analogous fossil substance is yet
known to geologists.

Amblygonite (Gr. amblygonios, having an obtuse angle).—A phosphate
of alumina and lithia occurring in granitic rocks, either massive or in
oblique rhombic prisms, which are rough externally and of a greenish-
white or sea-green colour; translucent; with a vitreous lustre inclining
to pearly.

Amblypterus (Gr. amblys, blunt, and pleron, fin).—Literally ‘blunt or
broad fin;” a genus of ganoid fishes belonging to the Lepidoid family,
occurring in the Carboniferous formation, and characterised, as the name
implies, by their very large and wide fins, composed of numerous rays.
Scales rhomboidal and highly enamelled ; tail boldly heterocerque.

Amblydrus (Gr. amblys, blunt, and cura, a tail).—Literally ¢‘blunt or
broad tail ;” agenus of Lepidoid fishes, found fossil in the Lias formation,
and so named from the full development of the caudal fin,
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Ambuldcra (Lat. ambulacrum, an avenue or walking-place).—The per-
forated series of plates in the crust of the sea-urchins, through which the
walking-feet are protruded, and which form marked bands or zones on the
exterior when the crust is denuded of its spines. Ambulacral. —Applied to
these plates in contradistinetion to the imperforate qr interambulacral ones.

A'methyst.—Quartz or rock-crystal, coloured by a minute portion of
iron and manganese. The amethyst is a transparent gem of a purple or
violet-blue colour; it is sometimes naturally colourless, and may at any
time be deprived of its colour by the action of heat. Some derive the
name from its colour, which resembles wine mixed with water; while
others think it obtained its name (Gr. a, priv., and methystes, drunkard),
from its supposed virtue of preventing intoxzication, and hence worn by
topers as an amulet. Amethystine.—Possessing the properties of an am-
ethyst ; having that violet-blue tinge or colour peculiar to the amethyst,
as ‘‘ Amethystine Quartz.”

Amethystoline.—The name given to the volatile fluid observed by Sir
David Brewster in the minute cavities of amethyst.

Amianthinite.—A massive variety of actinolite, of a yellowish-grey or
ash colour, and having a confusedly foliated and fibrous fracture, whence
the name.

Amignthus (Gr. e, priv., and miaine, to seil).—This term, though often
used as synonymous with asbestos, properly includes only the varieties
which occur in delicate and regular silky fibres. The name is said to
be derived from the incombustible nature of the mineral, which, when
woven into cloth, admits of being cleansed by being thrown into the fire.
That small fancy fabrics can be manufactured of amianthus is well known :
it was occasionally so employed by the ancients, and is still used for that
purpose in Siberia, Italy, and the Pyrenees. It is also employed as incom-
bustible lamp-wicks ; for filling gas-grates—the fibres remaining red-hot
without being consumed ; and attempts have been made to manufacture
it into an incombustible paper. Amianthus is found abundantly in many
countries, particularly in primitive districts ; and occurs in veins in which
the filaments or fibres are perpendicular to the surfaces of the vein, and of
various lengths, according to the thickness of the vein, which is sometimes,
though rarely, a foot. Like the Hornblendes, to which it belongs, it con-
sists chiefly of silica (58), magnesia (25), lime (12), with traces of alumina,
iron, manganese, and water.—See ASBESTOS. Amianthiform and Amian-
thoid.—Having the form or likeness of amianthus.

Ammite (Gr. ammos, sand).—An old mineralogical term for roestone or
oolite, and indeed for all those sandstones composed of rounded and loosely
compacted grains like oolite.

Amménia.—A transparent pungent gas, formed by the union of nitrogen
and hydrogen, and named from sgl-ammoniac (muriate of ammonia), of
which it forms the basis. Ammonia is of geological interest, as being one
of the products given off by active volcanoes.—See SAL-AMMONIAC.

A'mmonite.—The fossil shell of a numerous and varied genus of cephalo-
podous mollusca, coiled in a plane spiral, and chambered within like the
existing nautilus ; so called from the resemblance of the shell to the horns
on the statue of Jupiter Ammon. “Cornu Ammonis,” ‘Whitby snakes,”
and ‘‘snakestones,” are obsolete synonymes.—See AMMONITIDE. In the
ammonites proper, the shell is discoidal; inner whorls more or less con-
cealed ; septa undulated ; sutures lobed and foliated; siphuncle dorsal.
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The range of the genus is from the Trias to the Chalk inclusive ; and already
upwards of 500 species have been described. These have been arranged
by palzeontologists (Von Buch and D’Orbigny) into siz sections, according
as the back of the shell is keeled, crenated, sharp, channeled, squared, or
round and convex ; and these sections have been again divided into fifteen
groups, according to form, armature, sutures, or other peculiarity. They
are as follows :—

1. Arietes.
2. Falcifers. Back keeled.
. Amalthel,
5. Rhothomagensis, Baak grefiated,
6. Disci. Back sharp.
7. Dentata. Back channeled.
8. Armats.
9. Capricorni. } Back squared.
%(1) IOIrnati. "
. Heterophylli.
18" Tdgas:
13. Annulats. Back round, convex.

14. Coronati.
15. Fimbriati.

Figures of these types or groups are given by D’Orbigny, and on the Pale-
ontological Map of the British Islands in Johnston’s ¢ Physical Atlas.’

Ammon{tide.—A numerous extinet family of tetrabranchiate cephalo-
pods of which the well-known ammonite is the type. The family ranges
* from the Devonian to the Chalk inclusive, becoming extremely abundant
and varied in form in the upper Secondary formations. It includes the
goniatites, bactrites, ceratites, ammonites proper, criocerites, toxocerites, ancy-
locerites, scaphites, heliocerites, turrilites, hamites, ptychocerites, and baculites,
which see. In the Ammonitide the shell is external and many-chambered ;
body-chamber elongated ; aperture guarded by processes, and closed
by an operculum; sutures angulated, lobed, or foliated ; siphuncle ex-
ternal (or dorsal as regards the shell). The shell has esseutially the same
structure as that of the nautilus—a porcellanous layer externally, and a
nacreous lining internally. Insome species of ammonite the shell is armed
with prominent spines or tubercles; and in others the outer margin is
furnished with curious projecting processes. The Ammonitide, in one or
other of their genera, are perhaps the most remarkable of Secondary
mollusca.—See CEPHALOPODA.

Amérphous (Gr. a, without, and morphe, form).—Applied in geology and
mineralogy to rock-masses and minerals that have no regular or determi-
nate structure, in contradistinction from those which, like basalt and rock-
crystal, always appear in some definite form. Void of structure ; massive.

Amorphozéa (Gr. a, without ; morpke, form ; and zo0n, an animal).—The
lowest class of the animal kingdom, containing the sponges and their allies;
80 called from their want of regular symmetrical structure. Fossil remains
of this class occur in notable abundance in the Chalk formation.

A’mpelite (Gr. ampelos, the vine).—A term used by Brongniart for alum-
slate, which occurs both in the metamorphic and fossiliferous series.

Amphi.—A Greek prepositional prefix signifying about, on both sides,
near to, or concerning ; and frequently used to imply doubt as to which of
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two sides, or to which of two things, the object in question belongs; as
amphibious, capable of living either in the water or on land.

Amphibia (Gr. amphi, both, and &ios, life).—Applied to animals capable
of living either in water or on land ; but in zoology more strictly to those
batrachians or frog-like reptiles—the axolotls, menobranchi, sirens, and
proteus—which have both lungs and gills, and consequently adapted for
life in either element.

Amphibichnites (amphibia, animals capable of living on land or in
water, and <chnon, a footstep).—The generic term for fossil footprints
that seem to have been impressed by the feet of amphibious reptiles as
they passed over the soft yielding beach to and from the waters.

Amphibolé and Amphibolite.—The names usually given by French
geologists to Hornblende and Hornblende Rock, which see. The terms are
derived from the Greek amphibolos, ambiguous or equivocal, in allusion to
the difficulty of distinguishing hornblende from augite, which is similarly
constituted.

Amphicyon (Gr. ampli, implying doubt, and kiion, dog).—A large car-
nivorous quadruped, found principally in miocene Tertiaries, and so termed
from its intermediate position between the digitigrade and plantigrade
families, as indicated by its tuberculated molars or carnassial teeth.

A'mphigens (Gr. amph, all around, and ginomaz, I am formed).—Plants
which increase by the growth or development of their cellular tissue on all
sides, as the lichens.—See tabulations, ‘‘ VEGETABLE SCHEME.”

Amphiléstes (Gr. amphs, implying doubt, and lestes, beast of prey).—A
small quadruped of doubtful relationship, only the lower jaw of which has
yet been found in the Stonesfield oolite, Oxfordshire. From the structure
of its teeth—the molars having three cusps, the large middle one of which
has two small accessory tubercles or cuspules—it is supposed to be an in-
sectivorous marsupial, allied perhaps to amphitherium.

Amphipéltis (Gr. amphi, doubtful, and peltis, provided with a shield or
buckler).-~A provisional genus of small crustaceans from the Devonian
rocks of Nova Scotia, and so called from the doubtful affinity of its frag-
mentary carapace and segments to any existing order. Apparently allied
to the phyllopods.

Amphistegina (Gr. ampkhi, on both sides, and stege, a roof).—A genus of
foraminiferous shells, occurring abundantly in the Tertiary basin of Vienna,
and so termed from the flatly conical or roof-like aspect both of its upper
and under surface. According to D’Archiac, it takes the same place among
the foraminifera of the Miocene era which the nummulites occupy in the
Eocene period.

Amphithérium (Gr. ampki, implying doubt, and therion, wild beast).—An
insectivorous mammal of the Oolitic epoch, whose teeth and jawbones
have been found in the Stonesfield slate of Oxfordshire. The doubt that
hangs over the true affinities of these remains (whether marsupial or
placental) has necessitated the provisional name of amphitherium.

Amphorécrinus (Lat. amphora, a cup or goblet.)—A genus or rather sub-
genus of Carboniferous crinoids, chiefly distinguished by the arrangement
of their radial plates. The ““cup” or body of this genus is small and
shallow as in actirocrinus, to which it is closely related.

Amygdaloid (Gr. amygdalon, an almond, and eidos, appearance).—This
term is applied to certain igneous rocks containing small almond-shaped
vesioular cavities, either partially or entirely filled with agate, jasper, calc-
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spar, and other minerals. These minerals being.of a different colour from
the mass of the rock in which they are imbedded, look like almonds in a
cake ; hence the terms amygdaloid and amygdaloidal. The amygdaloids—
as ‘““amygdaloidal trap-tuff,” ‘‘amygdaloidal wack?,” &c.—are especially
abundant in the Trap series, and many of them seem to have originally
been open vesicular lavas, through which water charged with siliceous and
calcareous solutions had percolated for ages, until, finally filling up the
cavities with the agates, calc-spars, &c., already alluded to, they became
the amygdaloids in question.

Anddromous (Gr. ana, upwards, and dromos, a flight or running).—Liter-
ally ““running up ;” applied in zoology to aquatic animals which, like the
salmon and sturgeon, periodically forsake the waters of the ocean and
ascend into fresh-water lakes and rivers for the purpose of spawning.
Fishes are thus spoken of as marine, fresh-water, and anadromous,—the
two former never quitting their native elements, and incapable of subsist-
ing in any other, and the latter possessing the power and babit already
alluded to.

Anal (Lat. anus),—Pertaining to or situated near the anus,—as the anal
fin. The anal fin in fishes is that which is placed between the vent and
tail, and expands vertically downwards.

A'nalcime (Gr. a, without, and alkimoes, strong).—A zeolitic mineral found
abundantly in trappean rocks, and so named by Haiiy on account of its
feebly electric properties. A specimen from Kilpatrick Hills consisted
(according to Connel) of silica 55.07, alumina 22.23, soda 13.71, potash
and lime a trace, and water 8.22,

A’nalogue (Gr. ana, with, and logos, reasoning).—An object that has a re-
semblance to, or correspondence with, another. ‘“Analogue’ has reference
to similarity of function ; ‘‘homologue” to identity of parts. Thus, the wing
of a bird and the dermal expansion of a bat are analogues, because they
each enable their respective possessors to fly or sustain themselves in the
air ; but the wing-bones of the bird and the arm-bones of the quadruped
are homologues, being anatomically identical. Analogue and homologue
(which see), and aralogous and komologous, are contradistinguishing terms.

Andlogy (Gr. ana, with, and logos, reasoning).—That relationship, re-
semblance, or correspondence which one object bears to another in
functional duty or performance. For the precise differences between
analogy, affinity, and komology, see these terms.

Ananchytes.—A genus or subdivision of fossil sea-urchins belonging to
the tribe Spatangide, and especially characteristic of the upper Chalk
formation. They are readily distinguished by their elevated helmet-like
form, by their simple ambulacra converging towards the summit, and by
the transverse mouth and oblong outlet situated on the inferior face of the
flat base, and towards the margin. Known in the south of England as
¢ shepherd’s crowns,” and ¢ fairy-loaves.”—See SPATANGIDE,

Andstomose (Gr. ana, and stoma, mouth).—To inosculate, to unite the
mouth of one vessel with that of another, as the arteries with the veins;
hence such vesselsare said to be anastomosing, or running one into the other.

A'natase (Gr. anatasis, stretching forth).—Another name for pyramidal
Uitanium ore, or octeedrite, which is all but a pure oxide of titanium. Anatase
is remarkable for its electrical properties; occurs in the granitic and
crystalline rocks ; of a dark indigo blue, hyacinth red, or yellowish-brown
colour; and in elongated pyramidal crystals—whence the name.
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Anchorage or Anchor-ground. —Any portion of a bay, estuary, channel,
or arm of the sea, where the bottom is unimpeded by rocks, and the water
of a suitable depth for ships riding at anchor.

Ancyléceras (Gr. ankulos, incurved ; keras, horn).—A genus of the Am-
monitide peculiar to the Oolite and Chalk, and so named from the singular
shape of the shell, which is at first discoidal, with separate whorls, after-
wards produced at a tangent, and bent back again like a hook or crosier.

Andalisite.-——One of the garnet family, found chiefly imbedded in mica-
schist, or in druses in other crystalline rocks, and so called from its being
first discovered in Andalusia. It occurs for the most part in large pris-
matic crystals ; is always coloured, grey to green, flesh of peach-blossom
red, violet blue or reddish-brown ; and consists of 40 silica and 60 alumina,
with traces of iron, manganese, and lime.

A’ndesite.—The name given by Gustavus Rose to a trachyte of the
Andes, which contains the felspar called Andesine, together with glassy
felspar (orthoclase) and hornblende disseminated through a dark-coloured
base.

Andrias,—The generic name given by Cuvier to the great aquatic Sala-
mander, from the Miocene fresh-water beds of (Eningen, whose remains
in 1700 were supposed tobe human, and deseribed by Scheuchzer as ¢ homo
diluvii testis.”

Anemémeter (Gr. anemos, the wmd, and metron, a measure).—An instru-
ment for determining the direction and measuring the force and velocity
of the winds, which see.

A'neroid (Gr.)—Literally without fluid. In the aneriod barometer the pres-
sure of the atmosphere is measured by the elevation or depression of the
surface of a closed metallic vessel partially exhausted of air. The pres-
sure of the atmosphere being marked at a given time, any alteration is
indicated by the movements of the surface of the thin corrugated metal,
and communicated to wheels marking the change on a dial furnished with
an index. Being easily carried about, the aneriod is extremely useful in
enabling the geologist and traveller to approximate the relative heights of
situations.

Angiospérms (Gr. angeion, a vessel, and sperma, seed).—Plants whose
seeds are encased, or in seed-vessels, in contradistinction to gymnosperms.
—-See tabulations, ‘¢ VEGETABLE SCHEME.”

Anhydrite (Gr. e, without, and kydor, water).—A transparent gypsum
or sulphate of lime occurring in a crystalline form without water of crystal-
lisation. Anhydrite occurs chiefly with rock salt and gypsum, or in the
clays associated with these deposits. The fine crystalline varieties are
known as muriacite—the granular as vulpinite,; and all are much harder
and heavier than ordinary gypsum, into which, however, they become con-
verted by the slow absorption of water.

Anhydrous (Gr. a, without, and %ydor, water),—Without water ; applied
to minerals which do not contain water.as an ingredient. Without water
of crystallisation. The opposite of Enkydrous.

Animélcules (Lat., diminutive of animal).—A general term in zoology
for exceedingly minute animals which cannot be studied without the
assistance of the microscope. Speaking of the foss:! animalcules of the
Chalk, Dr Mantell remarks that ¢ for the most part the microscopic shells
in chalk and flint are filled with amorphous mineral matter; but recent
observations have shown that in numerous examples the shell contains the
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body of the animal, in some instances silicified, but in others in the state of
a dried animal substance like the ink-bag of the cuttle-fish in lias, the soft
part of cephalopods in clay, and the capsule of the eye, and the membranes
of the stomach of certain fishes in chalk.”

Annéaling.—The process by which glass and porcelain are rendered less
brittle, and by which the metals become tougher and more malleable.
It is performed by placing the materials to be operated on in furnaces or
ovens heated to a certain temperature, and then allowing them to cool gra-
dually and slowly. During the process the molecular arrangement of the
material undergoes a change analogous to what takes place in lava, which
forms granular or glassy rocks according to the rapidity with which it is
cooled—the quicker the process, the glassier and more brittle the product.

Annéllida (Lat. annellus, a little ring).—Annelids. One of the classes of
the animal kingdom baving their bodies formed of a great number of small
rings like the earth-worm, a double-ganglionated nervous cord, and red
blood. They have been variously subdivided ; but that arrangement which
ranks them as Errantia, walking or swimming annelids, like the neress;
Tubicola, those which inhabit solid tubes, like the serpula ; Terricola,
those burrowing in the earth, as the earth-worm (lumbricus); and Suctoria,
those furnished with a sucking cavity at each end, like the leech (%irudo),
is perhaps the most intelligible. The casts, and tracks, and burrow-holes
of annelids occur in all formations, arenicolites, scolites, &c.

Annuléria (Lat. annulus, a ring).—A genus of fossil herbaceous plants
with verticillate foliage like asterophyllites, but having the whorls arranged
on the same plane with the stems on which they grew. It issupposed that
they were aquatic plants, and that the stems and leaves floated on the
surface of the water.

Annulésa (Lat. annulus, a ring).—A designation given by Macleay to
the Articulata, in allusion to their ringed or annulated bodies. The term
in this sense is seldom employed by other zoologists.

A’nodon, Anodénta (Gr. e, priv., and odous, odontos, a tooth).—The swan
mussel ; a genus of the Urionide or river mussels, deriving its name from
the circumstance that its shell has no feeth or articular processes at the
hinge. Recent and fossil.

Anomalous (Gr. a, net, and omalos, like to, or similar).—Irregular,
deviating from a general rule, order, method, or analogy. Anomaly.—Ir-
regularity, deviation from the common rule.

Anomodontia (Gr. enomos, irregular, and odous, a tooth).—One of Pro.
fessor Owen’s orders of extinct reptiles, embracing three families—the
Dicynodonts, Cryptodonts, and Gnathodonts—and apparently restricted
to the Triassic period. The order is characterised by the teeth being either
wanting, or confluent with tusk-shaped premaxillaria, or confined to a
single pair in the upper jaw, having the form and proportions of canine
tusks. The vertebrm are bi-concave, the pleura-pophyses of the trunk
long and curved, the pelvic bones large, and the limbs formed for walking.

Anomépteris (Gr. anomos, without rule, and pteris, fern).—Literally
¢ anomalous fern,” and so named because the plants differ from all recent
and fossil ferns, In this genus, which is peculiar to the New Red Sand-
stone, the leaves are very large, and deeply pinnate; the leaflets long,
linear, entire, and traversed by a distinct median rib ; the secondary veins
are simple, perpendicular to the mid-rib, and thickening towards their free
extremities.
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Anomotira, Anomira (Gr. anomos, irregular, without rule; and oura, tail).
—A family or sub-order of the decapod crustaceans characterised by
their irregular tails—e.g., the hermit-crab—and so named in'contradistinc-
tion to the drackyurous or short-tailed erabs, and the sacrurous or long-
tailed lobsters, &c.

Anoplothérium (Gr. a, without ; oplon, weapon ; and therion, beast).—
A genus of quadrupeds found in European Tertiaries, and so called from
being destitute of any organs of defence, as tusks, claws, or horns. The
common anoplothere (4. commune) has been taken as the type of a small
family, the ANOPLOTHERIDE, which seem to constitute a sort of transi-
tion from the pachyderms to the ruminants. There are several species,
from the size of a hare to that of a dwarf ass; and from the situations in
which they are found, they appear to have lived in herds, in swamps and
marshes. In some the tail is long and thick, as if it had assisted the
animal in swimming, in others it is short and taper; in all, the legs are
slender, and the feet terminate in two large toes as in the ruminants, while
their tarsal bones resemble those of the camel. Their dentition is peculiar
—there being six incisors in each jaw, on each side of which was a small
canine, and behind these (without leaving any interval) seven molars, re-
sembling those of the rhinoceros. According to Cuvier, the anoplothere
stands in one respect between the rhinoceros and horse, and in another be-
tween the hippopotamus, hog, and camel.

Anérthite (Gr. a, without, and orthos, upright). —One of the felspar
family ; and so called (without right angles) to distinguish it from orthoclase,
two of whose cleavages are at right angles to each other.

Anotra (Gr. e, without, and oura, tail).—Tailless ; a class of the batra-
chian reptiles, including the frog, toad, &c., which are all anmourous, or
destitute of tails.—See tabulations, ¢ ANIMAL SCHEME.”

_ Antagonist Forces.—Two powers in nature, one counteracting the other,
and preserving a general equilibrium on or within the earth’s crust; e.g.,
fire and water.

Antarctic (Gr. anti, opposite, and arctic).—Applied to the regions sur-
rounding the South Pole, as being directly opposite to those of the Arctic
or North Pole; hence we speak of the ‘‘ Antarctic Circle,” ‘‘Antarctic
Seas,” &c.

Antholites or Antholithes (Gr. anthos, flower, and lithos, stone).—The
general term for the fossil inflorescence of plants, or rather the impress of
their flowers. Such inflorescence occurs in the shales of the Coal-measures,
and more abundantly in Tertiary strata. The affinities of the Paleozoic
antholites are altogether undetermined ; those of the Tertiary epoch seem
related to the Liliacew and other existing orders.

Anthophyllite (Gr. anthos, flower, and phyllon, a leaf).—A species of
hornblende (tremolite), of a clove-brown colour, occurring in radiating
columnar aggregates ; and so named from the resemblance of its colour
to that of the anthophyllum, or clove,

A'nthracite (Gr. anthraz, carbon).—A species of coal almost wholly de-
prived of its bitumen. It may be regarded as a natural coke or charcoal,
formed by subterranean or chemical heat, Ordinary bituminiferous coal is
often found converted into a kind of coke by the contact of igneous rocks;
and in this way some anthracites may have originated, though the majority
seem to be the result of that slow change or metamorphosis which all rock-
masses seem to undergo in the course of ages, As a mineral, anthracite
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oceurs massive and amorphous (though portions have occasionally a slaty,
columnar, or fibrous structure), has a sub-conchoidal fracture, less or more
of a metallic lustre, or a greyish-black or iron-black colour, streak un-
altered, conducts electricity perfectly, and burns open with a very weak or
no flame. It varies greatly in composition, though good American sorts
generally yield about 90 cabron, 8 hydrogen, 5 ashes, and the remainder
oxygen and hydrogen. Submitted to the microscope, either in thin slices
or in a state of ash, many varieties exhibit the vegetable structure, and
leave no doubt as to the organic origin of all. Though not so convenient
in an industrial point of view as ordinary coal, anthracite is gradually
rising in importance for the manufacture of the metals, steam-raising, and
even for household purposes—the United States at present consuming
annually about six millions of tons. ‘It is very common ” (Nicol’s ¢ Man.
of Mineral.’) “‘in many parts of the English, Scottish, and Irish coal-fields.
It forms whole beds in the Alps, as in the Valais, Piedmont, Savoy, and
Dauphiné ; in the Pyrenees; and in various parts of France. In Germany
it occurs in Silesia, Bohemia, Saxony, and the Harz, but not in very large
amount. It is especially abundant in the United States, as in Rhode
Island, Massachusetts, and above all in Pennsylvania, where it seems to be
an altered portion of the common bituminous coal of the Western States.”
—See CoAL FAMILY.

Anthriconite (Gr. enthraz, coal).—A mineralogical term applied to
‘those varieties of marble which, like the Kilkenny, have a coal-black lustre
when polished. Most of the black marbles contain bitumen, and yield a
sulphureo-bituminous odour when struck by the hammer; and in this case,
like other fetid limestones, are known as swinestones or stinksteins.

Anthracopalaémon (Gr. anthraz, coal ; palemon, prawn).—A. genus of
macrurous crustacean, from the Carboniferous formation of Lanarkshire,
and founded by Mr Salter on the carapace, and some other fragments
from the Shotts coal-field. Carapace rectangular-oblong, serrate in front
and along the sides, with a faint cervical furrow at the anterior third.
Rostrum strong, projecting ; posterior ridge prominent, complete to the
hinder margin, separated abruptly from the rostrum by the transverse
furrow.—See PALZOCRANGON.

Anthracosatirus (Gr. anthraz, coal, and saures).—Literally ¢ coal-
gaurian ;* alarge labyrinthadont saurian occurring in some abundance in
the coal-fields of Lanarkshire, and founded by Professor Huxley, in 1862,
on a beautifully preserved skull, with palatine surface, exhibiting all the
teeth n situ, from the black-band ironstone of Airdrie. This skull (see
¢ Geological Journal’) was 15 inches long, by 12 inches in width; but frag-
ments since discovered indicate individuals nearly double these dimensions.

Anthracothérium (Gr. anthraz, coal, and therion, beast).—A fossil pachy-
dermatous animal, first found in the Tertiary lignites or wood-coals of
Cadibona in Liguria; hence the name. So far as yet determined, the
genus seems to stand intermediate between river-hog and hippopotamus.
In the lignites of Savone, remains of carnivora, marsupialia, bats, birds,
crocodiles, tortoises, and fish occur along with those of the anthracothere.

Anthrakérpeton (Gr. anthraz, coal ; erpeton, lizard).—A genus of rep-
tiles, founded by Professor Owen, in 1864, on some remains (teeth, ribs,
and portions of the cranial bones) from the coal-field of Glamorganshire.
According to its describer, this small reptile ““belonged to that low, pro-
bably primitive, air-breathing type, which, with developmental condi-
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tions of the bones like those in some fishes, and very common in Devonian
fishes, showed forms of the skeleton more resembling those in saurian
reptiles than are attained by any of the more specialised batrachian air-
breathers of the present day.”

Anthropégraphy.—That branch of physical geography which treats of
the distribution of the human species, as distinguished by physical features,
language, institutions, and customs.

Anthropoid (Gr. anthropos, man, and eidos, form).—Resembling the
human form ; applied, for example, to those species of the monkey tribe
(the ““anthropoid apes ”) that most closely approach to the form of man.

Anthrépolite (Gr. anthropos, man, and lithos, stoce).—A petrifaction of
the human body ; aterm which has been applied to the petrified human
bones from Guadaloupe and other localities. These remains can scarcely
be considered foss:l, or even sub-fossil ; but must be regarded in the same
light as any recent petrifaction produced by the incrusting action of
calcareous waters.

Anthropology.—Literally a discourse or reasoning about human nature ;
the science that treats of man in a natural history point of view; the
natural history of the human species, physiological, intellectual, and moral.
Anthropological.—Pertaining to the science or natural history of Man.

Anticlinal (Gr. anfi, on opposite sides, and %iino, I bend).—Applied to
strata which dip in opposite directions from a common ridge or axis, like

“the roof of a house, and form what is termed an “anticline” or ¢ saddle-
back.” Syncline and Synclinal are the opposite terms, which see.

A'ntimony.—One of the metals, of a tin-white colour, with a greyish or
yellowish tarnish; somewhat sectile, but so brittle as to be easily reduced
to powder by trituration ; fuses at 900, and has a specific gravity of 6.712.
The most abundant ore is the sulphuret of antimony, occurring in veins in
the older Secondary and Transition strata. The metal is used in medicine,
but principally to form alloys with other metals, as type-metal, which is a
compound of lead and antimony. The name is derived by some from the
Greek words antt and monos, signifying that it is never found by itself, but

+in combination with other metals; and by others from antimoine, that is
‘“anti-monk,” in allusion to a ridiculous story told of Basil Valentine, its
discoverer in 1620, who, observing that hogs fattened rapidly on receiving
small doses of it, administered it to his fellow-monks, but unluckily in such
proportions as to prove fatal to them ; hence the term anti-moine.

Antfpodes (Gr. ant, opposite, and pous, podos, foot).—Applied to those
who dwell on opposite sides of the globe, as having their feet opposed to
each other. Those dwelling in New Zealand, for example, are the anti-
podes of those in Britain. "

Antiséptic (Gr. anti, opposed to, and sepo, I putrefy).—Substances which,
like common salt and tannin, prevent putrefaction in animal and vegetable
matter, are said to be antiseptics, or to possess antiseptic properties.

Apéteon (Gr. a cheat; deceptive).—The name originally proposed by
Von Mayer for the then imperfect remains of the arckegosaurus ; because,
so far as the fragments admitted of discrimination, ¢“its head might be
that of a fish, as well as that of a lizard or of a batrachian.”—See ARCHE-
GOSAURUS.

Apatite (Gr. apate, deceptive).—A genus of calcareous earths, composed
of 55.75 lime, and 44.25 phosphoric acid ; hence known as phosphates of
lime. In most varieties hydrochloric acid is also present, from a mere
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trace up to 2.10 per cent. Apatites are of various colours, white, yellow-
ish-white, greenish-white, brown, blue, &c., and occur both massive and
crystallised. From their fracture, &c., they are spoken of as foliated,
conchoidal, and massive—the massive having an uneven fracture, and
being generally known by the name of ‘‘ pkosphorite.” Apatite occurs in
connection with metalliferous veins in the metamorphic and granitic rocks,
and is found in Cumberland, Devon, and Cornwall; in Spain, Germany,
Norway, and America. The phosphorites of Spain and Norway -have
recently acquired additional interest from the proposal to employ them in
the preparation of phosphatic manures—a purpose to which the phosphatic
nodules of the English greensand have been applied with eminent success.
According to Daubeny, the phosphorite of Estramadura consists of 81.15
phosphate of lime, 14.00 fluoride of calcium, 3.15 peroxide of iron, 1.70
silica, and 0.2 per cent chlorine. There is also a talc-apatite or magnesian-
apatite, found in the Ural Mountains, which is probably a decomposed
apatite—the lime being replaced to the extent of from 6 to 8 per cent by
magnesia. From their variety of colour, fracture, &c., the apatites are apt
to be mistaken for other minerals ; hence the designation deceptive.

A'phanite (Gr. aphanes, not discernible).—A compact homogeneous rock
of the Trap family, breaking with a smooth surface like some basalts, and
consisting of hornblende, quartz, and felspar, in combination so intimate,
that they are individually undiscernible ; hence the name. It is known
also as cornean (cornu, a horn), in allusion to its toughness and compact
texture.

Aphélion (Gr. apo, from ; kelios, the sun).—The point in a planet’s orbit
at which it is farthest from the sun; its perikelion being the point at which
it is nearest.

A’phrite (Gr. aphros, froth or foam).—Known also as earth-foam and
Joam-spar. A fine scaly variety of calcareous spar or carbonate of lime,
having a shining pearly lustre and somewhat greasy feel. Found in veins
and cavities in various formations.

Apiéerinite (Gr. apion, a pear, and encrinite, which see).—A sub-genus of
encrinites, distinguished by their pear-shaped receptacle, and peculiar to
the Chalk and Oolitic formations. In the Pear Encrinite the roots seem to
have been confluent, the stem round and of moderate length, the digestive
cavity pear-shaped, the arms rather short than slender. ‘ When living,”
says Dr Buckland ( Bridgewater Treatise’), ‘‘their roots were confluent,
and formed a thin pavement or crust over the bottom of the sea, from
which their stems and branches rose into a thick submarine forest, com-
posed of those beautiful zoophytes. Its stems and bodies are occasionally
found united, as in their living state ; the arms and fingers have almost
always been separated ; but their dislocated fragments still remain cover-
ing the pavement of roots that overspreads the surface of the subjacent
Oolitic limestone.”

A'podal (Gr. e, without, pous, podos, foot).— Literally without feet ; ap-
plied in zoology to those fishes which, like the eel, sword-fish, wolf-fish, &c.,
are destitute of ventral fins, The Apodes constitute the fourth order in
Cuvier’s arrangement, but merely a sub-order in more recent systems.

A'pogee (Gr. apo, from ; ge, the earth).—That point of the moon’s orbit
in which she is farthest from the earth; her perigee being the point in
which she is nearest the earth.

Apophyllite (Gr. apophyllizo, to strip off leaves).—One of the Zeolite
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family, known also as ichthyophthalmite or fish-eye-stone, and deriving its
present name from its lamellar or leaf-like texture, and ready exfoliation
under the action of tie blowpipe. It consists of 52.7 silica, 26 lime, 4.4
potash, and 16.7 water.

Apéphysis (Gr. springing from, of the same nature).—A process of a
bone, and part of the same bone; and in this respect differing from
epiphysis, which is a process attached to a bone, and not a part of the
same bone. :

A'pteryx (Gr. a, without; pteryz, & wing).—Literally ¢ wingless;” a rare
cursorial bird peculiar to New Zealand, and apparently approaching the
verge of extinction. The existing apteryx, or ‘‘kiwi,” of which there are
two or three species, is little larger than a Guinea-fowl; but an extinct
species, the palapteryzr, has been found in the ancient river-silts of New
Zealand, rivalling in size the emeu and ostrich.

A'ptychus (Gr. a, without, and ptyche, fold).—A term applied by some
authors to the shelly or horny organisms better known as trigonellites,
which see. The name A4 ptyckus refers to the plates or valves being with-
out fold or hinge. .

Aquafértis.—Literally strong water ; a familiar term for nitric acid, in
allusion to its power of dissolving the metals.

Aqua Marine.—A lapidary’s designation for the finest beryls, in allusion to
the varying shades of ‘ sea-green” which they usually present.—See BERYL.

Aqua Régia.—Literally royal water ; a designation of the alchemists for
natro-muriatic acid, from its property of dissolving gold, the ‘““king of the
metals,”

Aquétic (Lat. agqua, water).—Relating to the water; having its habitat
or usual position in water. Applied to plants which, like the water-lily,
grow in water, and to animals which, like the diver and duck, live in or
frequent the waters.

¢ A’queous (Lat. agua, water).—Watery; pertaining to, or formed by,
water. Usually applied to the sedimentary or stratified rocks, as having
been formed by deposition from water, in contradistinction to the unstrati-
Jfied, or those arising from igneous fusion. Sub-aqueous.—Occurring under
the water ; in contradistinction to sub-aerial, or under the open air.

Aralo-Caspian.—In physical geography this term is applied to the ex-
tensive basin or depressed area occupied by the Aral and Caspian Seas, and
which is a true ‘“ basin of continental streams,” having no communication
with the ocean. In geology, the name Aralo-Caspian formation has been
given by Sir R. Murchison and M. de Verneuil to the limestone and asso-
ciated sandy beds of brackish-water origin, which have been traced over a
very extensive area, surrounding the Caspian, Azov, and Aral Seas, and
parts of the northern and western coasts of the Black Sea. The fossil
shells are partly fresh-water and partly marine ; partly belong to living
and partly to extinet species ; but are in both cases related to species now
inhabiting the seas and lakes of central Asia, rather than to oceanic types.
The limestone rises several hundred feet above the sea, and is supposed to
indicate the existence, in latter Tertiary times (Pliocene), of a vast sheet
of brackish water as large or even larger than the Mediterranean.

Araucarftes.—¢ This term,” says Mantell, ¢is employed to designate
the fossil wood whose structure is identical with that of the living Arau-
carize, having the same kind of medullary rays, and the woody fibre,
studded with discs or areols, which are polygonal, often hexagonal, and

3 90



ARB — ARC

disposed in several alternating series.” This wood is common in the
Chalk, Wealden, Oolite, and Lias of Britain ; and trunks closely resembling
the existing A. excelsa have been found in the Carboniferous formation,
as at Craigleith and Granton, near Edinburgh, and also in Fifeshire. The
Araucarie are natives of the southern hemisphere, and are all more or less
gigantic trees, growing from 150 to 200 feet in height, and often from 20
to 30 feet in circumference. It is an interesting fact, therefore, to find
that trees closely resembling those of Australia and the adjacent islands
should at one period have flourished extensively in the northern latitudes
now occupied by Great Britain.

Arboréscence (Lat. arboresco).—Literally growing like a tree; applied
to those dendritic or tree-like forms of crystallisation often observable in
mineral productions.

Arca (Lat. a chest).—A genus of conchifera having a world-wide distribu-
tion, though most abundant in warm scas ; and occurring in many species,
from the Lower Silurian upwards. The species are characterised by their
equivalve, thick, strongly-ribbed, ventricose shells, which are smooth or
dentated at the margin, have a straight hinge with numerous teeth, and
their umbones anterior and separated by a flat, lozenge-shaped ligamental
area. The ARCADZE or ark-shell family embraces such genera as cuculiea,
pectunculus, limopsis, nucula, isoarca, leda, Yoldia, and solanella.

A'rcanite (Lat. arcanus, hidden, concealed).—Sulphate of potash, occur-
ring mostly in crusts and pulverulent coatings; colourless or white ; having
a saline, bitter taste, and soluble in water. It is found in volcanic lavas,
and in solution in the water of some salt springs.

Archeocidaris (Gr. archatos, ancient, and cidaris, a turban, hence the
““sea-egg,” from its turban shape).—A genus of sea-urchins or cidaris,
occurring in Carboniferous and Permian strata, and characterised by their
small hexagonal plates, and long spines, which in some species are smooth,
in others notched and sharply denticulated.

Archzonfscus (Gr. archaios, ancient, and oniscus, woodlouse).—A. genus
of fossil Isopods (equal-footed crustaceans) occurring in the Purbeck or
uppermost Oolitic strata, and so termed by the Rev. P. B. Brodie, from
their close resemblance to the common woodlouse.

Archzépteryx (Gr.)—Literally ¢ ancient wing or bird.” A unique
specimen of bird-remains from the Oolitic limestone of Solenhofen, and not,
as was at first supposed, a creature intexmediate between the birds and
reptiles. This ancient bird, according to Professor Owen, was about the
size of a rook, and differs from all known birds in having two free claws
belonging to the wing, and also in having the vertebrs of the tail (about
twenty in number) free and prolonged as in mammals—each vertebra sup-
porting a pair of quill-feathers which give to the tail a long and vane-like
appearance. This unique specimen (now in the British Museum) exhibits
in its tail a retention of structure which is ‘‘ embryonal and transitory in
the modern representatives of the class, Aves, and consequently a closer
adhesion to the general vertebrate type.”—See ORNITHOLITES.

Archegosatirus (Gr. archegos, beginning, and saurus, lizard).—Literally
¢“primeval lizard ; ” a reptile of the Carboniferous era, having, according
to Owen and Goldfuss, a near alliance to the proteus, lepidosiren, and other
perennibranchiate reptiles of the present day.

Archetype (Gr. arcke, beginning, and fypos, type).—An original model
or pattern ; the type after which subsequent forms are moulded.
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Archipelago.—A term originally applied to the numerous islands that
stud the Bgean Sea—the Grecian Archipelago; but now used to denote
any similar cluster of islands—e. g., the Indian Archipelago, or East India
Islands.

A'retic (Gr. arctos, a bear).—Relating to the North Pole or Polar Regions ;
in reference to the constellations of the Great and Little Bears which occur
in the northern quarter of the heavens, and point, as it were, to the North
Pole.—Arctic Regions, the high latitudes surrouuding the North Pole;
Avectic Circle, an imaginary line extending round the North Pole 623° from
the Equator, and parallel to it ; hence certain parts are said to ¢ lie within
the Arctic Circle.” The term is also familiarly used as synonymous with
cold, boreal, and frozen.

Arctic Current.—A well-known ocean current which originates in the
polar regions of the north, and flows southwards towards the equator.
The main current seems to originate to the north of Spitzbergen, takes a
westerly direction, and thence runs southward along the eastern shores of
Greenland, till it meets with a minor branch flowing from Davis Strait.
The two then unite in one great current, which follows the Labrador
coast, runs to the east of Newfoundland, and evidently loses itself in the
¢¢Gulf Stream ;" or rather perhaps, from its greater density, passes in
part under the Gulf Stream in latitudes 45°-47°, and holds on towards the
equator, It is to this current that we owe the phenomenon of icebergs in
the Atlantic ; and as these are frequently laden with boulders, gravel, and
other miscellaneous debris, together with the remains of arctic animals,
there must be now forming along the bed of the North Atlantic a deposit
analogous in many respects to the ¢ Northern Drift” or ¢ Boulder Clay ”
of a former epoch.

Arendceous (Lat. aréna, sand).—Rocks composed of grains or particles
of sand, or containing sand in any notable degree (as grits and sandstones),
are said to be arenaceous. Compound rocks partaking of this quality are
spcken of as arenaceo-calcareous, arenaceo-argillaceous, and so on, as their
composition may indicate.

Arenicolites.—A term applied to those circular holes or markings which
appear in twos or twins on the upper surface of many sandstones, and
which seem to have been worm-burrows like those of the Arenicdla or lob-
worm (arena, sand, and colo, I inhabit).

Argentiferous (Lat. argentum, silver, and fero, I bear).— Applied to veins,
rocks, and other matrices containing the ores of silver, or silver in the
native or metallic state.

Argentite (Lat. argentum, silver).—Sulphuret of silver; an important
ore of silver, occurring crystallised, also in crusts, or massive and dissemi-
nated ; of a blackish lead-grey; feebly lustrous; malleable and flexible.
It is found in the granitic, porphyritic, and crystalline rocks of many
countries, and is one of the most important of the ores of silver. Consists
of about 86.5 silver and 18.5 sulphur.

Argile Plastique.—Towards the base of the Tertiary system in France
are extensive deposits of sands, with occasional beds of clay used for
pottery purposes; hence the term argile plastique.—See TERTIARY SYSTEM.

Argilldceous (Lat. argilla, clay).—Applied to all rocks or substances
composed of clay, or having a notable proportion of clay in their composi-
tion, as roofing-slate, shale, &e. Argillaceous rocks are readily distin-
guished by the peculiar odour they emit when breathed on, and known in
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mineralogy as the ““argillaceous odour.” Compound clayey substances are
spoken of as argillo-calcareous, argillo-arenaceous, &c., as the case may be.

Argillfte (Lat. argilla, clay).—A mineralogical term for clay-slate ; but
very seldom used in geology.

A’rkose.—A name given by Brongniart to a compound of the same mate-
rials as granite, from which its materials have evidently been derived by
disintegration. ¢¢Tt is found,” says Lyell, ‘“ at the junction of granite with
formations of different ages, and consists of crystals of felspar, quartz, and
sometimes mica, which, after separation from their original matrix by
disintegration, have been reunited by a siliceous or quartzose cement.”
In Sweden it immediately flanks the granite, and forms a coarse-grained
sandstone or grit.

Arm.—In geography, any deep and comparatively narrow branch of the
sea running inland, in contradistinction to gulfs and firths.

Armadillo (Span.)—A well-known genus of edentate quadrupeds peculiar
to the American continent, and so called from their being armed with an
external bony shield composed of separate plates like a coat of mail. The
Glyptodon and other gigantic congeners of the armadillo are found in the
Post-Tertiary deposits of South America.

Arquerite.—A silver amalgam occurring in small octahedral erystals and
in arborescent crusts in the mines of Arquéros, near Coquimbo, in Chili,
whence the name. It is ductile and malleable, and consists of 86.5 silver
and 13.5 mercury.—See AMALGAM.

Arrégonite.—One of the calc-spar family, generally found in radiated
and fibrous aggregates, in amygdaloidal cavities, and in fissures in basalt
and basaltic tufas. It derives its name from Arragon in Spain, where it
occurs in large macled crystals in gypsum. The coralloid varieties are
usually known as flos-ferri, and the finely-fibrous and silky as satin spar.
Tt differs from common cale-spar, or calcite, in containing from 1 to 3 per
cent of strontia ; but ¢ is most readily distinguished frem it by falling to
pieces at a low temperature which does not affect the latter, and also by its
prismatic cleavage.”

A'rgenic (Gr. arsenikon, masculine).—The metal arsenic, so called from
its possessing strong or powerful properties. Arsenic occurs chiefly in
veins in the crystalline and transition strata, along with ores of antimony,
silver, and lead ; and the purest specimens usually contain traces of anti-
mony, iron, silver, or gold. Asan ore it is generally found in granular
irregular masses or disseminated ; is brittle; has a whitish lead-grey colour
when newly broken, but soon tarnishes on exposure to the atmosphere,
and becomes coated with a black sub-oxide of the metal. When struck
or heated it gives off a strong garlicky smell known as the ¢ arsenical
odour;” and on being pulverised and moistened it undergoes spontaneous
combustion. It has a strong tendency to combine with other metals, hence
such natural compounds as arsenic-silver, arsenic-antimony, arsenic-glance,
&ec. Arsenic is used in various pharamaceutical preparations and in metal-
lurgic processes, but is usually injurious when mixed with ores. The metal
and all its compounds are violent poisons. The white arsenic of the shops
is arsenious acid ; realgar or red arsenic is the protosulphuret ; orpiment or
yellow arsenic is the sesquisulphuret, and constitutes the colouring matter
of the pigment called King's yellow; and the well-known pigment Scheele's
mineral green is an arsenite of copper. The metallic arsenic of commerce
is chiefly obtained from arsenical iron pyrites or mispickel, which see.
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Artésian Wells,.—Wells sunk by boring perpendicularly through the
solid strata, and in which the subterranean waters rise to the surface or
nearly so—a method long known and practised in the province of Artois
(the ancient Artesium) in France. Many of the Artesian wells in London
and Paris are of great depth—that in the plain of Grenelle being about
1800 feet deep, bore 10 inches in diameter, discharge 517 gallons per min-
ute, and temperature of water 82° Fahr. ; a depth exceeded by that at
Columbus, in Ohio, which in 1860 was 2575 ft., the thermometer register-
ing 88° Fahr., while the work was still proceeding. Artesian wells are
generally situated in plains or in basin-shaped valleys, towards which the
strata dip on one or more sides, and their principle depends upon the
hydrostatic pressure of the water percolating through the inclined strata
and forcing its way upward by the artificial orifice to the highest level of
the water-containing strata. The greater the depth the higher the tem-
perature ; and the lower the surface of the well compared with the outerop
of the water-yielding stratum, the higher will the jet d’eau rise above the
orifice of the bore.

Articuldta (Lat. articulus, a joint).—One of Cuvier's great subdivisions
of the animal kingdom, comprehending all the invertebrata with jointed
bodies—as insects, spiders, crustaceans, myriapods, and worms.—See tabu-
lations, ¢ ANIMAL SCHEME.”

Articulated (Lat. articulus, a joint).—Jointed ; composed of parts united
by joint-like processes. Occasionally applied in geology to the columns
of basalt and greenstone, which, like those cf the Giant's Causeway, are
separable into blocks more or less regular, and thus seem jointed or articu-
lated. Indeed, in some of the more perfect columns there is a regular ball-
and-socket arrangement of the separable portions.

Arundindceous (Lat. arundo, a reed).—Resembling, or having the struc-
ture of, reeds. Arundinaceous (that is, striated and jointed) stems are
common in the Coal-measures.

A'saphus (Gr. asaphes, obscure).—A genus of trilobites, so called from
the obscurity which long rested on the true nature of these crustaceans.
In this genus the carapace is wide and much depressed; the middle lobe
distinct ; the head-shield rounded in front, and terminating posteriorly in
a sharp process on each side. The eye of the asaphus is compound, and
contains several thousand lenses.

Asbhéstus, Asbestos (Gr. ¢, priv., and sbestos, consumable or extinguishable).
—XKnown also as amianthus and byssolite. ¥ine fibrous varieties of several
of the hornblende family, as augite, tremolite, and actinolite, found chiefly
in connection with serpentine. The fibres, often readily separable, elastic,
and flexible, were used by the ancients in the manufacture of an incom-
bustible cloth; hence the name asbestos, inconsumable. There are many
varieties, and these receive their names from their appearance and quality
—as rock-wood, rock-cork, mountain-leatker, fossil-paper, fossil-flax, &e. In
rock-wood the fibres are long, parallel, curved, and compact ; in rock-cork
they have a felted texture, and so light as to swim on water ; in mountain-
leather they form flat flexible pieces; and in fossil-flax they are so loose
and silky that Dolomieu used it for packing his other minerals. Asbestos
thus passes from the silky flexibility of amianthus to a degree of compact-
ness which admits of receiving a fine polish. —See AMIANTHUS.

Ascidia or Ascidians (Gr. askidium, a little leathern bottle).—An order
of the Tunicata or shell-less mollusca, so called from their resemblance to

i 94



ASP — AST

small leathern pouches. They are either social or solitary, and appear as
pap-like gelatinous incrustations on rocks, dead shells, and other bodies.

Asparagus-Stone.—The name given to a translucent variety of apatite,
from its greenish-yellow colour, which occasionally passes into wine-yellow.

A’sphalt (Gr. asphaltos).—This term is usually applied to a black, hard,
brittle, and glossy variety of bitumen, which is distinguished from other
varieties chiefly by its more difficult fusibility, and by its fracture being
clean, conchoidal, and vitreous. It occurs in formations of all ages, and is
associated with different kinds of rocks, though most frequently in connec-
tion with sandstones and limestones. The asphalt found floating on the
Dead Sea (Lacus Asphaltites) was well known to the ancients ; it was ob-
tained from pits or springs near the Euphrates and Tigris, and used as
mortar by the Babylonians; it is still largely found in Persia; it forms
the principal feature of the ¢¢ Pitch-lake” of Trinidad; an abundant com-
mercial supply is obtained from Seyssel and other places near the Jura
Mountains ; and it occurs sparingly in rents and cavities in the Carbonifer-
ous limestones of Britain.— See BITUMEN.

Aspididria (Gr. aspis, aspidos, a shield).—A genus of lycopodian-like
Coal-measure stems, so called from the shape of the leaf-scars, which
closely connect them with lepidodendron.

Aspidorhynchus (Gr. aspis, aspidos, a shield, and rkynckos, a beak).—Liter-
ally ““Buckler-beak ;” a genus of sauroid fishes occurring in the Jurassic
and upper Secondary formations, and distinguished by the tapering or
beak-like prolongation of their upper jaws, which were armed with numer-
ous sharp-pointed conical teeth.

« Aspidira (Gr. aspis, a shield, and oura, tail).—A genus of star-fishes
peculiar to the Muschelkalk of Germany. They are closely related to the
existing ophiura, and are named from the buckler-like arrangement, of the
ossicles that protect the arms, which are four in number.

Asplenidpteris.— A fossil fern from the Oolite and Lias; so called from
its resemblance to the existing asplenium ; but regarded by Lindley as
identical with PTEROPHYLLUM, which see.

Assdy (Fr. essayer, to try).—In mining and metallurgy, the determination
of the quantity of gold or silver contained in ores or alloys of these metals
by cupellation. It differs from ckemical analysis in merely furnishing the
quantity of the precious metal contained in the sample examined, instead
of the nature and proportion of all the ingredients.

Assimilation (Lat. assimilo, I liken to).—The process by which organ-
ised bodies convert aliment into the various tissues of their own proper
substance. Plants and animals increase by assimilation and transforma-
tion, minerals by attraction and aggregation.

Astécolite (Gr. astitkos, the crayfish or lobster).—Applied to fossil or
petrified crustaceans like the crayfish and lobster.

Asteracénthus (Gr. aster, star, and acantha, spine).—Literally ‘Starry-
spine ;” a genus of ichthyodorulites, so termed from having their surfaces
richly ornamented with star-like tubercles. These fin-rays (often of
large size) are common in the Lias, Oolite, and Wealden strata.

Astéria (Gr. aster, a star).—A variety of corundum or *“ star-sapphire,” so
called because, when cut en cabockon perpendicular to the axis of the prism,
it shows a bright opalescent star of six rays corresponding to the other axes.

Astérialite (Gr. aster, star, and lithos, stone).—A term, now rarely used,
for fossil or petrified asterias, or star-fish.
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Astéride (Or. aster, a star).—The Star-fish family, of which the common
five-rayed star-fish (asterias), so abundant on our own coasts, has been
taken as the type. Representatives of the family occur, according to
E. Forbes, so early as Upper Silurian strata (Uraster); but this has been
questioned by others, who would restrict the family to Mesozoic and
Neozoic strata in which such forms as tropidatser, solaster, and goniaster
are unmistakable and abundant.

Asteréida (Gr. aster, a star, and ¢/dos, resemblance).— An order of polypes,
80 called from the star-like or rayed arrangement of their tentacles when
fully expanded. The asteroid polypes are all compound animals, inhabiting
a polypidom, which consists of a fleshy external layer, supported upon an
axismore or less calcareous and compact. The order embraces the tubipo-
ride, or ‘‘organ-pipe corals;” the alyconide, or * dead men’s fingers;”
the Gorgonide, or ‘‘ sea-fans;” and the pennatuldie, or ¢ sea-pens.”

Asteroids (Gr. aster, star; eidos, likeness).— A term applied by Herschel
to the minor planets or planetoids—Ceres, Pallas, Juno, Vesta, &c.—of
which there are now upwards of seventy known to astronomers.

Asterolépis (Gr. aster, star, and lepis, scale).—Star-scale; a gigantic
ganoid fish of the Old Red Sandstone, so named from the stellate markings
on the dermal plates of the head, which are of great size, and form a
strong expanded buckler, the orbits of the eyes being situated near the
anterior border. The mouth of the asterolepis was furnished both with
rows of small fisk-teeth, and a thinly-set row of huge reptile-teeth. The
true affinities of the asterolepis are yet undecided, if indeed it is en-
titled to rank even as a separate genus. See Hugh Miller'’s work, ¢ Foot-
prints of the Creator, or the Asterolepis of Stromness.’ g

Asterophyllites (Gr. aster, a star, and phyllon, a leaf).—An assemblage of
plants found abundantly in the Coal-measures, Lias, and Oolite ; and so
called from the star-like whorls of linear leaves (verticillate leaves) which
surround the jointed stems, as in equisetum, hippuris, and the like. ¢ The
genus asterophyllites is so vague,” says Lindley,  that it will comprehend
any fine-leaved verticillate plants, the basis of whose leaves do not run into
an annular rim.” Beyond this, and the fact that they are dicotyledonous
plants, botanists have not yet determined ; so that many remains now classed
under ‘¢ asterophyllites” may in reality belong to very different families.

Astreide (Gr. astrea, from aster, a star).—The family of ¢ star-corals,”
to whose stony calcareous secretions the formation of coral reefs is mainly
owing. They differ from the cyathophyllide or ‘ cup-corals,” and from
the madreporide or ¢ tree-corals,” mot only in their forms, but in the
arrangement of their cell-rays, as well as in their mode of reproduction.
The members of the family usually form thick stony masses; have the rays
of the cells exceedingly numerous—the cells penetrating deeply into the
mass of the coral; and most of them appear to increase by spontaneous
division. The common astrea or ¢ star-coral,” and meandrina or ‘‘brain-
coral,” are familiar examples.

Astringent (Lat. ad, to, and stringo, I draw tight).—Applied to those
substances which, like the gall-nut, oak-bark, alum, &e., have the property
of contracting or drawing together the muscular fibre ; hence also such
substances are spoken of as ¢ astringents.”

A’tacamite.—A native muriate of copper, so called from being found in
the desert of Atacama, between Chili and Peru. It occurs in aggregates
of small prismatic crystals, or massive with a granular structure. In the
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granular or arenaceous state it is known as ¢ copper sand,” and consists
of 72 copper protoxide, 16 muriatic acid, and 12 water. It often appears
on copper long exposed to the atmosphere or sea-water, and is the erugo
nobilis seen on antique bronzes.

Atherfield Point.—On the southern coast of the Isle of Wight—a locality
of geological importance, as elucidating the nature and relations of the
Greensand or lower group of Cretaceous system, and the subject of various
papers by Fitton, Mantell, Ibbetson, Forbes, and others.—See Table of
¢ EQUIVALENT DEPOSITS.”

Atmémeter (Gr. atmos, vapour, and metron, measure).—An instrument
invented by Sir John Leslie for, measuring the amount of evaporation from
any moist surface in a given time. It consists of a thin hollow ball of
porous earthenware, in which is inserted a tube of glass with divisions.
The cavity of the ball and the tube are filled with water, and the top of the
tube closed. In this state the instrument is exposed to the free action of
the air, when the water transudes the porous substance and is evaporated
—the scale on the glass tube marking the relative rapidity.

Atmosphere (Gr. atmos, vapour, and sphaira, sphere).—The gaseous
envelope or volume of air which surrounds the earth on every side, and
which js either directly or indirectly the cause of numerous geological
operations,—being the great laboratory in which all meteorological and
electrical phenomena are elaborated, as winds, clouds, rains, snow, hail, and
thunderstorms. As an air, it is composed of about 79 parts nitrogen and
21 oxygen, with variable traces of carbonic acid and other impurities.
Calculating from its decreasing density, as well as from its diminished
power of refracting light as we ascend from the earth, the height or extent
of the atmosphere has been estimated at 45 miles ; and the pressure of the
whole volume on every square inch of the earth’s surface (at the ordinary
sea-level) at 14.6 1b. avoirdupois. This pressure is counterbalanced by a
mercurial column of 30 inches in length ; hence a column of 60 inches will
be equal to two atmospheres; and it is customary to estimate the force of
steam, of liquid lava, and other fluid pressures, by atmospheres—that is, in
round numbers, at the rate of 15 lb. per square inch for every atmo-
sphere. As a geological agent, it is indispensable to the life of plants and
animals, and any change in its normal composition would at once affect
their existence. Increasing in density as we approach the earth, it be-
comes, as it were, the retainer and equable diffuser of the sun’s rays. It
is also the recipient and diffuser of all aguecus vapours arising from the
earth ; hence clouds, rains, snow, hail, &c. Its denser strata being heated
in one region, they become lighter and ascend, and the colder and denser
masses from other regions rush.in to supply their place ; hence agrial cur-
rents or winds ; and hence also, from the contact and friction of its cloudy
masses, the discharges of thunderstorms, and other electrical phenomena.

A'toll.—The name given to a coral island of an annular form—that is,
consisting of a circular belt or strip of coral reef more or less continuous,
with an enclosed lagoon.—See CORAL REEFS.

A'tom (Gr. a, priv., and temno, I cut).—In chemistry, an ultimate particle
of matter incapable of further division or reduction. In geology, applied
loosely to minute particles or molecules of solid matter.

A'trypa (Gr. e, without, and ¢rypa, a foramen).—A genus of brachiopods
closely related to rhynconella, and often mistaken for species of terebratula.
They are rounded shells, not furrowed like spirifer, but ornamented with
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squamous lines of growth ; the beak is small compared with terebratula,
often closely incurved, and the foramen either concealed or very small and
round (hence the name) ; hinge-line very short, and shell not punctured as
in terebratula. About a dozen species are found, from the Lower Silurian
to the Trias inclusive.

Attle.—A Cornish term for rubbish thrown out of a mine, containing
little or no ore.

Attraction (Lat. ad, to, and trako, I draw).—Literally a drawing towards ;
a term denoting the mutual tendency of bodies towards one another—a
power in nature which has been assumed as explanatory of many physical
and chemical phenomena ; hence such phrases as Attraction of Cokesion,
Attraction of Gravitation, Attraction of Affinity, Capillary Attraction, Mag-
netic Attraction; and so forth.—See COHESION, GRAVITATION, CAPILLARY
AND MAGNETIC.

Attrition (Lat. attritus, worn or rubbed down).—The act of wearing by
friction or rubbing. In geology, the wearing and smoothing of rock-
surfaces by the passage of water charged with sand and gravel, by the
passage of sand-drift, the descent of glaciers, and the like.—See ABRASION.

Auchendspis (Gr. auchen, the back part of the neck, and aspis a buckler).
— A provincial genus of Old Red Sandstone fishes, closely allied to, and in
all likelihood identical with, cephalaspis, but separated by Sir P. Egerton
in consequence of the appearance of a post-cephalic or neck plate in a
single specimen from the neighbourhood of Ludlow.

Adigite (Gr. auge, lustre).—A mineral of the hornblende family, entering
largely into the composition of many trap and voleanic rocks, as of basalt,
greenstone, clinkstone, augite, porphyry, &c. In composition it is closely
allied to hornblende proper, but differs in the form of crystal, contains less
silica, is of greater specific gravity, and is also less fusible. Augite,
known also as Pyroxene, has several varieties, which are distinguished by
such names as diopside, saklite, malacolite, Baikalite, Fassaite, coccolite,
Hedenbergite, &c., which see. Augite, as it usually oceurs, is of a greenish-
black, pitch or velvet black, occasionally leek-green, but rarely brown;
lustre vitreous to resinous; translucent or opague ; fracture conchoidal and
uneven : crystallises in six or eight sided prisms, terminated by dihedral
summits. Its constituents, taking the average of several analyses, are 53
silica, 19 lime, 15 magnesia, 6 iron protoxide, 2 manganese protoxide, and
5 alumina.

Augitic.—Containing augite ; resembling augite, as Augitic Porphyry,
a rock with a dark-grey or greenish base, containing crystals of augite and
Labrador felspar. Augitic traps are frequently spoken of in contradis-
tinction to felspathic traps and claystones.

Auricle (Lat. auricula, a little ear).—In natural history, any appendage
or projection resembling ears. Auricled.—Furnished with such appendages.
Auriculated. —Ear-shaped.

Aur{ferous (Lat. aurum, gold, and fero, I yield).—Yielding or containing
gold ; applied to rocks and veins containing the precious metal, as “ auri-
ferous veins,” ‘‘auriferous sands,” &c.

Adriform (Lat. auris, the ear, and forma, shape).—Ear-shaped ; having
a form resembling the human ear, as the kaliotis or ear-shell, the ofopteris
or ear-fern, &c.

Aurora Borealis (Lat.)—Literally the ‘“Aurora of the North;” known
also as the Northern Lights, Polar Lights, Streamers, &c. A luminous
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meteor, generally appearing in the northern heavens, and so called from
its resemblance to the aurora or morning twilight. Itis usually referred to
electrical agency in the upper regions of the atmosphere. Changing from
the purest and softest white to all the colours of the rainbow, and flickering
and flitting from the horizon to the zenith with inconceivable rapidity, the
aurora borealis is one of the most attractive of celestial phenomena.

Auroral (Lat.)—Appertaining to the early morn; the second of the
fifteen series into which Professor Rogers subdivides the Pal®ozoic strata
of the Appalachian Chain—the ¢ Daybreak” of the North American palaeo-
zoics, and the equivalent in part of our Middle Cambrians, —See PALZ0-
z01¢ FORMATIONS,

Autémalite (Gr. automolos, inconstant).—Octahedral corundum. A
variety of corundum containing oxide of zinc, found erystallised (some-
times simple, sometimes as a macle) in talc schist, and associated with
zinc-blende and galena. Its constituents, according to Abich, are 57.09
alumina, 34.80 zinc oxide, 4.55 iron oxide, 2.22 magnesia, 1.92 silica, and
traces of manganese.

Autumn (Lat.) —The third quarter of the year, which commences when
the sum enters Libra, that is, about the 21st or 22d of September, when
the days and nights are equal ; hence the term Autumnal Equinox or
Autumnal Point, referring to the descending point of the ecliptic.

Auvergne.—A district in central France celebrated for its extinct vol-
canoes, its fresh-water limestones, lacustrine formations, and other ancient
alluvia. The subject of Mr Scrope’s valuable monograph, ¢ The Volcanoes
of Central France.’

Avaldnche (Fr. avalange, lavange, lavanche).—An accumulation of snow,
or of snow and ice, which descends from preoipitous mountains like the
Alps into the valleys below. Avalanches originate in the higher regions
of mountains, and begin to descend when the gravity of their mass be-
comes too great for the slope on which it rests, or when fresh weather
destroys its adhesion to the surface, They are usually distinguished as
Drift, Rolling, Sliding, and Glacial ;—Dsift are those caused by the action
of the wind on the snow while loose and powdery ; rolling, when a detached
piece of snow rolls down the steep, licks up the snow over which it passes,
and thus acquires bulk and impetus as it descends ; sliding, when the mass
loses its adhesion to the surface, and descends carrying everything before
it unable to resist its pressure; and glacial, when masses of frozen snow
and ice are loosened by the heat of summer and precipitated into the plains
below,—See GLACIER.

Avénturine or Aventurire.—A variety of quartz deriving its peculiar
play of colour from imbedded spangles of mica, or merely from the inter-
section of minute fissures. Also, a variety of felspar or sunstone (which
see), whose play of colour, according to Scheerer, arises from minute im-
bedded crystals of iron-glance. ¢‘The name Awvanturine,” says Jackson
(¢ Minerals and their Uses’), ¢“is said to be derived from the following cir-
cumstance :—A French workman having by accident, or par aventure, dropt
some copper filings into a vitreous mixture in fusion, gave the name Avan-
turine to the sparkling mass which was thus produced; and it is still
by a similar process, though greatly improved, that the artificial produc-
tion is now manufactured, to be employed for various ornamental purposes.
The artificial far exceeds in brilliancy the natural avanturine. A species
of avanturine is also produced by heating pieces of quartz to a certain
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degree and suddenly cooling them; this occasions a number of minute
fissures in the mass, which, by the unequal refraction of the light, gives the
stone the desired appearance.”

Avicula (Lat. a little bird).—A free, unequal-valved shell, fixing itself
by a byssus, the hinge without a tooth, and rather callous, valves some-
what gaping near the beaks. The type of the Aviculide, which embraces
avicula, posidonomya, aviculopecten, gervillia, perna, inoceramus, and pinna.
‘“The living shells or pearl-oysters,” says Woodward, ¢ are natives of
tropical and temperate seas: there are no living species in northern lati-
tudes, where their fossil forms are very numerous.”

Avicula Contorta Zone.—A series of beds characterised by the presence
of the Avicula contorta, and by some regarded as the upper portion of the
Keuper, and by others as the basement of the Lias. From recent researches
it would seem that the facies of the fauna of this zone has’more affinities
with the Trias than with the Lias, and may, therefore, be considered as the
capping of the former system.—See RHAETIC BEDS.

Aviculopecten.—The avicula-like pecten, an extensive genus of mion-
omyarian bivalves peculiar to the Carboniferous Limestone, and often so
well preserved that even the colours of the living shell are retained. The
form in the several species is more elongated than in pecten ; valves slightly
unequal, and hinge without a tooth.

Axe-Stone.—A sub-species of jade, of a deep sea-green or leek colour,
used by the New Zealanders, and other natives of the Pacific, for making
hatchets, hangers, &e. It is sometimes called Amazonian stone, from its
being found on the banks of the river Amazon. According to Dr Wake-
field, it occurs largely in the middle island of New Zealand.—See JADE.

A'xinite (Gr. axine, an axe).—One of the Garnet family, so called from
the axe-like form of its crystals ; the Thumerstein of Werner, who found
it at Thum, in Saxony. ¢‘The crystals are attached singly, or united in
druses ; it also occurs massive in laminar or broadly radiated aggregates,
lustre vitreous, colour clove-brown, inclining to smoke-grey or plain blue.
According to Wiegmann it consists of 45 silica, 19 alumina, 12.5 lime,
12.25 iron peroxide, 9 manganese peroxide, 2 boracic acid, and 25 magnesia,
It is not very abundant, and occurs chiefly in fissures, veins, or subordinate
beds, in granite and the metamorphic schists, associated with quartz,
felspar, asbestus, &c. The finest crystals are from Dauphiné, and from
Cornwall.”—(Nicol's  Man. of Mineral.”)

Axis (Lat. axis, a pole or axle-tree).—A word used largely and variously
in natural science ; applied to the line about which objects are symmetrical,
about which they are bent, around which they turn, or to which they have
some common relation ; hence ¢ vertebral axis,” ¢ axis of elevation,”
‘¢ synclinal axis,” ‘‘ axis of rotation,” ¢ axis of a crystal,” &e.

Axétomous (Gr. azon, axis, and femno, I cut).—Applied to minerals
cleavable in one particular direction.

A’ymestry Limestone.—The middle member, according to Murchison’s
sections, of the Ludlow group of Silurian strata ; so named fromthe village of
Aymestryin Herefordshire, where itis wellexposed.—See SILURIAN SYSTEM.

Ayr Stone.—A soft variety of whet-stone, used also for polishing marble,
copper-plates, and the like; and so called from its being found near the
Water of Ayr. Sometimes called Snake-stone, from its mottled appearance,
—See HoNE.

Azéic (Gr. a, without, and 20, life).—Without life, void of life; a term
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applied to the lowest or deepest-seated strata in the crust of the globe,
such as gneiss, mica-schist, and other crystalline schists, which have yet
yielded no fossils or traces of life to the paleontologist. The term is
merely provisional, and founded on negative evidence, as rocks at one
time regarded azoic have since been found to yield fossils. Used by many
as synonymous with Hypozoic, Non-fossiliferous, and Metamorphic, which see,

Azéte (Gr. a, priv., and zoe, life).—An early, and still used, chemical
term for nitrogen, because of its fatal effects (when breathed) on animal
life. —See NITROGEN.

Azure Stone (so named from its colour).—A familiar term for Lapis
Lazuli, which see.

A’zurite (from its colour).—Prismatic azure-spar, or lazulite. A mineral
usually occurring in mica-schist, and consisting of alumina, silica, magnesia,
lime, and oxide of iron.

B

Babel Quartz.—A variety of rock crystal, ¢ Instead of tapering gradually
towards their extremities,” says Mr Bristow,  as isthe case with many
crystals of quartz, these diminish suddenly at intervals, and are built up, as
it were, of a series of short steps, which, from their fanciful resemblance to
the successive storeys of the Tower of Babel, have given rise to the name.”

Bébingtonite (after Dr Babington).— One of the hornblende family; the
‘“ axotomous augite-spar” of Mohs. Itoccurs chiefly in beds of magnetic
iron ore, and in veins of quartz and felspar, in small, black, attached
crystals ; and consists essentially of silica, iron protoxide, and lime.

Bécillaria (Lat. bacillum, a little stick).—A genus or rather group of Dia-
toms, consisting of simple siliceous frustules of a prismatic shape (whence
the name), and forming a brilliant chain, which often appears in zigzag,
in consequence of incomplete self-division. They abound in all waters,
fresh and marine ; and fossil species are equally abundant in all the so-called
infuserial or microphytal earths.

Back.—A miner’s term for “ joints ;” hence * backs and cutters” applied
to jointed structure ; the backs running in lines less or more parallel to the
strike of the strata, and the cutters crossing these generally at right
angles. Applied also in mining phraseology to that part of a mineral lode
which is nearest the surface.—See JOINTS.

Bactrites.—According to Sandberger, a genus of straight, subconical-
chambered shells, peculiar to the Devonian epoch ; apparently the Stero-
ceras of I’ Orbigny. -

Béculite (Lat. baculum, a staff).—A straight, many-chambered, conical
shell of the Chalk epoch, somewhat compressed, with marginal siphuncle,
and rouch elongated ; and so named from its straight, tapering, staff-like
shape. Like other Ammonitide, it consists of numerous chambers divided
by transverse sinuous septa, the outer or inhabited chamber being much
larger than the others, and guarded by a dorsal process. The baculites,
though not specifically numerous, were individually abundant, and highly
characteristic of the Cretaceous epoch. From its prevalence in the Chalk
of Normandy, that rock is sometimes termed the Baculite Limestone.
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Bagshot Sands.—A series of Lower Tertiary beds, consisting chiefly of
siticeous sand, and occupying extensive tracts round Bagshet in Surrey,
and in the New Forest, Hampshire. They are the equivalents of the
Bracklesham beds, and may be separated into three divisions, the upper
and lower consisting of light yellow sands, and the middle of dark-green
sands and brown clays, the whole reposing on the London Clay.

Baikalite.—A light green, finely-crystallised variety of augite, occurring
in acicular prisms, and found in granite in the vicinity of Lake Baikal
in Siberia.

Bala Limestone.—{Bala in Merionethshire).—A series of dark-coloured,
slaty, and sub-crystalline limestones, alternating with black slaty shales,
the whole rarely exceeding twenty feet in thickness, and forming a subordi-
nate group of the Lower Silurian, as developed in Wales,.—See SILURIAN
SYSTEM.

Balenide (Gr. phalaina, Lat. balena, a whale).—The Whale family.
According to Owen, ‘“the remains of great whales, referable to existing
genera or species, have been found in Britain, in gravel adjacent to estu-
aries or large rivers, in marine drift or shingle, and in the newer Pliocene
beds.” The remains of the great Airthrey whale, discovered in 1825, and
of those found in the Clay-pits of Stirling in 1858 and 1864, were all im-
bedded in fine plastic marine silt, varying from twenty to thirty feet above
the present medium tide-level of the Firth of Forth,

Balaénodon (balena, and odous, odontos, tooth). — Sub-fossil teeth of
whales not exactly referable to any known species; e.g., B. physaloides,
which most nearly resembles the tooth of the cachalot (Physeter macro-
cephalus).—See Owen’s ¢ Fossil Mammals,’

Bélanite (Lat. daldnus, a barnacle).—The name given to fossils of the
barnacle family, whose shells in general consist of six principal valves
arranged in conical form. The cirripeds or barnacles are scarcely, if at all,
known till the commencement of the Oolitic era.

Balds or Baldss Ruby.—The ruby of Balaksh or Balakshan.—A lapidary’s
term for the fine rose-red varieties of the spindl ruby, which see.

Balistes (Gr. 2aleso, I strike as with a dart).—The file-fish, so called from
its rough, jagged, and dart-like fin-spines; a cartilaginous fish belonging
to the sclerodermatous or hard-skinned division of the Plectognathi. The
genus is characterised by its sub-globular bedy, hard, scaly, or granular
dermal covering, solid teeth implanted in the jaws, and somewhat resem-
bling the front teeth of man, and by their strong denticulated fin-spines.
Speaking of fossil fin-spines or <chthyodorulites, Dr Buckland remarks
‘“that the spines of balistes and silurus have not their base, like that of
the spines of sharks, simply imbedded in the flesh, and attached to strong
wmuscles ; but articulate, with a bone beneath them. The spine of balistes
also is kept erect by a second spine behind its base, acting like a bolt or
wedge, which is simultaneously inserted or withdrawn by the same mus-
cular motion that raises or depresses the spine.”

Banwell Cave.— An ossiferous cavern situated in the Carboniferous
Limestone of the Mendip Hills in Somersetshire, and celebrated for its
having yielded a number of mammalian remains characteristic of the
Pleistocene period.—See OSSIFEROUS CAVERNS.

Barbidoes Tar.—A commercial term for petroleum or mineral tar, which
is found in several of our West India islands.

Barégine.—The name given to a curious infusorial deposit occurring in
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certain thermal waters, and so termed from its being first discovered in
the hot springs of Baréges in the Western Pyrenees. When these waters
are allowed to rest for some time, the barégine falls to the bottom as a
greasy, amorphous, gelatinous substance, consisting (as shown by the mi-
croscope) of the exuvise of infusoria, and emitting an odour when cast on a
fire like that of burnt horn. The origin of such organic deposits has not
yet been satisfactorily accounted for by geological science.

Barflla (Span.)—The ashes left by the combustion of salsola, salicornia,
chenopodium, and other maritime plants. It consists chiefly of an impure
carbonate and sulphate of soda, and is used in the manufacture of soap
and glass. Like British barilla or kelp (obtained from the burning of sea-
weed), barilla has fallen in demand since the introduction of Le Blanc's
method of obtaining soda from common sea-salt.

Bérium (Gr. barys, heavy).—The metallic basis of baryta, discovered by
Sir Humphrey Davy in 1808. Like sodium and potassium, it is known only
to the chemist ; is of a whitish-grey colour; possesses little lustre ; and on"
exposure to air or water becomes rapidly converted into its oxide, baryta.

Bérnacle (Sax. bearn, child, and aac, oak).—Literally *child of the
oak,” expressive of the old belief that the barnacle or acorn-shell grew on
trees., Whether sessile or pedunculated, the barnacles are now well-known
articulated animals, either found on rocks or shells at a depth ranging from
eight to ten fathoms, or affixed to bottoms of ships and other floating
bodies. They belong to the Cirripeds or ‘curl-footed” order of the
Articulata.—See CIRRIPEDA.

Barolite (Gr. barys, heavy, and lithos, stone).—Heavy stone; carbonate of
baryta, or Witherite (which see). According to its discoverer, Dr Wither-
ing, it consists of 80 barytes and 20 carbonic acid.

Barémeter (Gr. baros, weight, and metron, measure),—A well-known in-
strument for measuring the weight or pressure of the atmosphere by
balancing a column of air against a column of mercury;; and by this test
determining variations in the state of the air, foretelling changes in the
weather, as dependent on the conditions of the air, and measuring heights
and depths as indicated by the proportional pressure of the air.

Barosélenite (barys and selenite ; selene, lustre).—Heavy spar; native
sulphate of baryta. It occurs both massive and crystallised ; generally of
lustrous foliated texture, hence the name. Consists of 66 baryta and 34
sulphuric acid.

Barrier-Reef.—A name given by voyagers to those coral-reefs which run
parallel (barrier-like) to the shores of islands and continents, but separated
therefrom by a lagoon-channel more or less extensive. The barrier-reefs
of Australia and of New Caledonia, owing to their enormous dimensions,
have long attracted the attention of voyagers.—See CORAL-REEFs.

Barystréntianite (arys and strontian).—Known also as Stromnite, from
its occurring at Stromness in Orkney. It occurs in greyish or yellowish-
white semi-translucent masses, with a faint pearly lustre and crystalline
structuve ; consists, according to Dr Traill, of 68.6 carbonate of strontian,
27.5 sulphate of baryta, 2.6 carbonate of lime, and a trace of oxide of iron ;
and seems a mere mechanical mixture and not a true mineral species.

Barytes, Baryta (Gr. darys, heavy).—One of the simple earths, deriving
its name from its great specific gravity, which is about 4.2. Asdetermined
by Davy in 1808, it is a protoxide of the metal barium. In nature it occurs
chiefly as a sulphate or carbonate ; and both of these traversing the older
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formations in veins are spoken of as “ heavy-spars.” The native sulphate
(65.63 baryta and 34.37 sulphuric acid) is generally known as cawk or
heavy-spar ; the carbonate (77.59 baryta and 22.41 carbonic acid) as Witk-
erite, after its discoverer Dr Withering. There is also a sulphato-carbonate
described by Dr Thomson. About 10,000 tons of the sulphate and 1500
tons of the carbonate are annually raised in Great Britain—Derbyshire
being the principal seat of the former, and Northumberland that of the
latter.

Barfto-Céleite.—Known also as A lstonile, from its occurring as a gangue
or vein-stone in the lead-mines of Alston Moor in Cumberland ; a mineral
consisting of 66 carbonate of baryta, and 34 carbonate of lime.

Basalt (Gr. and Lat. basaltes, but of unknown-origin, some deriving it
from a Syriac word, basil, baked or burnt; others from an Ethiopic word,
basal, iron ; and others again from als, salt, in allusion to its usually crys-
tallised or columnar structure).—A well-known igneous rock occurring in
the Trap and Volcanic series, but most abundantly in the former. Basalt
belongs to the augitic division of trap-rocks, and consists essentially of
augite and felspar—the former predominating. It is close-grained, hard,
usually black, and frequently columnar; the columns or rather prisms
being three, five, or more sided, regular and jointed. The columnar
structure seems to be the result of cooling, and the columns always lie at
right angles to the cooling surface ; but the columnar structure is by no
means essential to basalt, which also occurs tabular and massive, and
passes insensibly through basaltic clinkstone and basaltic greenstone to
greenstone proper. The typical basalt (like that of Giant’s Causeway,
Fingal's Cave, Samson’s Ribs near Edinburgh, &c.) generally contains
crystals of the olive-green mineral olivire, disseminated iron-pyrites, and
other substances. The most remarkable basaltic columns are perhaps
those of Mont Bonnevie near Murat in Auvergne, where they can be ob-
tained from 50 to 60 feet in length unbroken by joint or flaw, and not more
than 8 or 10 inches in diameter.—See TRAPPEAN ROCKS.

Baséltic.—Composed of basalt; containing basalt. Basaltiform.—Re-
sembling basalt in its columnar structure.

Basaltine.—The name given by Kirwan to crystallised hornblende, be-
cause it is ““ mostly found in basalts and lavas.”

Bésanite (Gr. basanizo, to test; hence dasanos, a touchstone).—Lydian
stone or touchstone ; a variety of schistose hornstone formerly, and still
occasionally, used for testing the purity of gold. Consists of upwards of
75 silica, with lime, magnesia, carbon, and iron. Also a name given by
Brongniart to a rock having a base of basalt, with more or less distinct
crystals of augite disseminated through it.

Basflosaurus (Gr. basileus, a king, and saurus, lizard).— Literally ¢ King
of the Saurians,” the name originally given by Dr Harlan to the huge
skeleton (between 70 and 80 feet long) discovered in the Eocene beds of
Alabama, from the belief that it was of saurian affinity. Now known to
be a cetacean or whale, and termed ZEUGLODON, which see.

Basin.—In geology, any dipping or disposition of strata towards a com-
mon centre or axis is termed a basin, trough, or syncline. As the natural
disposition of strata is less or more horizontal, such basins must have been
formed by upheaval and subsidence of the earth’s crust; and just in pro-
portion to the intensity of the disturbing causes, so we find basins of
greater or less extent, and in which the beds dip at all angles towards the
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axis of depression. The Tertiary formations often occupy limited areas,
and fill up such depressions in the older rocks; hence the use of such
phrases as ‘“London Basin,” ‘‘Paris Basin,” ¢ Vienna Basin,” &e. In
geography, the term applies to the whole extent of valley-shaped or basin-
shaped country drained by any river and its tributaries, as the ‘“Basin of
the Forth,” &c. In a wider sense, also, to the depression or receptacle of
seas and lakes and the areas from which they receive their waters, as the
‘‘ Basin of the Caspian,” the ‘“Basin of the Mediterranean,” &c.

Bésset or Basset Edge.—A miner’s term for the outcrop or surface-edge
of any inclined stratum.—See OUTCROP.

Bastard (Fr.)—Spurious ; not genuine. Often applied by workmen to
rocks and minerals that are impure, or contain such admixture of impu-
rity as to render them economically worthless; as ‘‘bastard limestone,”
an impure siliceous limestone incapable of being converted into quicklime
when burnt in the kiln.

Bath-Brick.—A well-known material used for cleaning and polishing
metal goods and utensils. It is manufactured at Bridgewater from a tidal
deposit of fine siliceous silt, deposited in the river Parret in Somerset-
shire, at the junction of the fresh and salt water. ¢ The peculiar proper-
ties of this material,” says Ansted, “are probably owing to the siliceous
cases of infusorial animalcules destroyed by the salt tidal-water where it
meets the fresh water of the river.”

Bath-Stone.—A familiar term for the ¢ Great Oolite,” which is exten-
sively quarried for building purposes in the neighbourhoed of Bath. When
raised from the quarry the Oolitic freestones are soft and easily dressed,
but become hard on exposure to the atmosphere. —See OOLITE.

Bathymétrical (Gr. bathys, deep, and metron, measure).—Applied to the
distribution of plants and animals along the sea-bottom, according to the
depth of the zone (measuring from the shore) which they inhabit.—See ZONE.

Batréchia (Gr. bétrdchos, a frog).—A subdivision of the Reptilia, com-
prising the frog, toad, salamander, and siren. Regarding the Batrachia
as an order, Professor Owen (1859) specialises some as having biconcave
vertebrae (Siren), some concave before and convex behind, as the frog
(Rana), and others as concave behind and convex in front, as Ripa. In
all, the pleurapophyses are short and straight ; the occipital condyles two;
two vomerine bones mostly dentigerous ; no scales orscutes. True batra-
chians are found chiefly in Tertiary and Post-Tertiary strata.—See REP-
TILIA.

Batracholites (Gr. ddirdchos, frog, and Zithos, stone).—Fossil remains of
true batrachians or animals of the frog kind. ¢ The skeletons, vestiges of
the soft parts, and imprints of the feet of several genera of true batrachi-
ans,” says Mantell, ‘‘occur in a fossil state in Tertiary deposits, all of which,
like existing races, appear to belong to fresh-water or terrestrial species.
In the Pliocene or newer Tertiary strata, on the banks of the Rhine at
(Eningen, and in the papier-kokle of the Eifel, several species of frog, toad,
and newt have been discovered. Fossil frogs of a small species, very
similar to the recent, occur in numbers in a dark shale, overlaid by basalt,
in the vicinity of Bombay.”

Batrichnis (Gr. bdérdchos, a frog, and icknon, footprint),—A provisional
genus of batrachian or frog-like footprints occurring in the New Red or
Triassic sandstones of Corncockle Muir, Dumfriesshire, and described by
Sir W. Jardine in his ‘ Ichnology of Annandale.’
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Bay.—Any bending of the ocean into the land, less sudden and con-
tracted than a creek or harbour, and communicating more openly with the
main ocean than a sea or gulf; ‘Bay of Biscay,” ‘‘Bay of Bengal.” Geo-
logically, bays are the grand recipients of marine drift, and are usually -
fringed or headed by belts or expanses of sand-drift or sand-dunes.

Bay Salt.—A general term for coarse-grained salt, but properly applied
to salt obtained by spontaneous or natural evaporation of sea-water in
large shallow tanks or bays.

Beach.—The shore of the sea; the strand. Strictly that space aleng
the margin of a tidal sea over which the tide alternately flows and ebbs.—
See RAISED BEACHES.

Beatricea.—A remarkable fossil occurring in the Middle Silurians of
Canada, and at first supposed by Mr Billings to be the stem of a tree-fern.
The appearance of vegetable structure has since, however, been ascertained
by Dr Hooker to be deceptive, and due to crystallisation. Mr Salter
believes that the Beatricea, though thirty feet long, may be a gigantic
annelide tube allied to Cornulites. The living Amphitrite has a shelly
tube several feet in length.

Béchera.—One of Brongniart’s genera of fossil plants with tumid articu-
late stems and verticillate leaves ; now merged into ASTEROPHYLLITES,

Bed.—This term is usually applied both by geologists and quarrymen to
a stratum of considerable thickness, and of uniform homogeneous texture
—e.g., ‘““bed of sandstone,” ‘‘bed of clay,” &c. Originally and strictly,
however, the term bed referred to the surface-junction of two different
strata, and seam to the line of separation between them. Thus the upper
surface of a stratum may be smooth, or it may be rough and irregular, and
the under surface of the stratum deposited on it must partake of this
smoothness or this irregularity—this is bedding ; the line that marks the
separation between two strata is the seam.

Beekites.—After Dr Beeke, Dean of Bristol, by whom they were first
noticed. Concretionary forms of chalcedony found encrusting fossil
sponges, corals, shells, and the like; and occurring for the most part in
the conglomerates of the New Red Sandstone. They resemble in form
the pebbles among which they are imbedded, but are readily distinguished
by their composition and tubercular surface. They are frequently hollow,
—the organic nucleus being entirely decomposed. Abundant in the pebbly
conglomerate of Torbay.

Beetle-Stone.—A name given to coprolitic nodules of ironstone, &c.,
from the fanciful resemblance (when the nodule is split up) of the enclosed
coprolite, and its radiating films of calc-spar, to the body and limbs of a
beetle. The finest specimens are found in the ferriferous shales of the
Coal-measures—many of them being susceptible of a fair polish, which
materially assists in bringing out the beetle-like aspects of the fossil
nucleus.—See SEPTARIA.

Belémnite (Gr. belémnon, a dart).—An abundant Cretaceous and Oolitic
fossil, apparently the internal bone or shell of extinct naked cephalopods
allied to the squid and cuttle-fish. Belemnites are usually found as
straight, solid, tapering (dart-like) fossils; but occasionally the upper or
chambered portion is attached, and even in some instances the colouring
matter of the ink-bag has not been altogether destroyed. The pen of the
common squid (loligo) is a slender and insignificant organ compared with
the belemnite and its extinct congeners, which seemed to have thronged
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the seas of the upper Secondary period. Upwards of eighty species have
been described, and nearly one half of these occur in British strata. ‘A
belemnite,” says Dr Buckland (‘ Bridgewater Treatise ’), ‘“was a compound
internal shell, made up of three essential parts, which are rarely found
together in perfect preservation. First, A fibro-calcareous coné-shaped
shell, terminating at its larger end in a hollow cone. Secondly, A conical
thin horny sheath or cup, commencing from the base of the hollow cone
of the fibro-calcareous sheath, and enlarging rapidly as it extends outwards
to a considerable distance. This horny cup formed the anterior chamber
of the belemnite, and contained the ink-bag and svme other viscera.
Thirdly, A thin conical internal-chambered shell, called the alveolus,
placed within the calcareous hollow cone above described. This cham-
bered portion of the shell is closely allied in form, and in the principles
of its censtruction, both to the nautilus and orthoceratite. It is divided
by thin transverse plates into a series of narrow air-chambers or areole
resembling a pile of watch-glasses, gradually diminishing towards the
apex. The transverse plates are outwardly convex, and are perforated by
a continuous siphuncle, placed on the inferior or ventral margin.”

Belémnoteuthis (Gr. belemnon, a dart, and teuthis, the squid or cuttle-
fish.)—A genus of the Belemnite family of cephalopods occurring in the
Lias and Oolite, and occasionally so well preserved that the receptacle and
ink-bag have been found in their natural relative positions, together with
the remains and impressions of the mantle, body, tentacles with their
hooks, and the fins! According to Mr Woodward, the belemnoteuthis
had eight nearly equal arms, each furnished with twenty to forty pairs ef
hooks, forming a double alternating row; and the tentacles, which were
not longer than the arms, were similarly provided. In all essential points
of structure it is most nearly related to the existing calamaries (Teuthide),
but in consequence of its posteriorly-pointed shell, its fins were lateral in-
stead of terminal, whilst the chambered structure of its shell and the cha-
racter of tentacles show that it must be regarded as a type distinct from
and equal in importance to the existing calamaries.

Belémnoziphius (Gr. delemnon, dart, and ziphos, sword).—A genus of
solid-beaked dolphins occurring in upper Tertiary strata, and so named by
Professor Huxley from their long straight snouts, the only portions of their
skeletons which have yet been detected.

Bellérophon (a fanciful appellation from Bellerophon, a fabulous hero of
Grecian antiquity).—An extensive genus of fossil nautiloid shells, consisting
of a single chamber like the living argonaut. They occur in the Silurian, De-
vonian, and Carboniferous strata, upwards of twenty species being met with
in the mountain-limestone. The Bellerophontide are most generally regard-
ed as belonging to the Heteropoda, and allied to the Glass-shell (carinaria) ;
though by some they are considered to be a simple form of Cepkalopod.

Bell-Metal. —A well-known alloy of copper and tin, to which small pro-
portions of other metals (zinc, lead, &c.) are occasionally added, according
to the quality of the tone required—the larger the proportion of copper
the graver the tone.

Bell-Metal Ore.—A Cornish miner’s term for STANNINE or sulphuret of
tin, in allusion to its brilliant bell-metal colour. As an ore it consists
essentially of tin and copper-pyrites.

Beléptera (Gr. belos, a dart, and pteron, wing).—A curious belemnite-
looking organism occurring in Tertiary strata, and evidently the internal
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bone of a cephalopod, but less pointed than the belemnites, and having
a wing-like projection or process on each side; whence the name. As
a genus it holds a place intermediate between the Cuttle-fish and the
Spirulirostra.

Belosépia (Gr. elos, a dart, and sepia, the cuttle-fish.)—A provisional
genus of short, flattened, belemnite-looking organisms occurring in Terti-
ary strata, and evidently the internal bone or shell of a cephalopod allied
to the existing Sepia ; hence the name.

Beloteuthis (Gr. belos, a dart, and teuthis, a squid or calamary).—A
genus of flattened, spear-head-shaped belemnites occurring in the Lias,
and so termed from their apparent affinity to the squids or calamaries of
existing seas.

Beréngellite.— One of the mineral resins, occurring, according to Profes-
sor Johnston, in large amorphous masses, having a conchoidal fracture,
dark-brown colour inclining to olive, a resinous unpleasant odour, and
bitter taste. It consists of 72.40 carbon, 9.28 hydrogen, and 18.31 oxygen.
It is said to form a lake in the province of St Juan de Berengela in South
America, and is used at Arica to caulk vessels.

Berg (Swedish berg, a mountain.)—An abbreviated term for iceberg,
which see.

Berg-Mahl, Berg-Mehl (Swedish).—Literally ¢ mountain-meal;” a re-
cent infusorial or rather microphytal earth of a whitish colour and mealy
grain ; hence the name, and hence also the term “ fossil farina,” by which
it is occasionally designated. Such earths are of common occurrence in
bog and ancient lake-deposits (as in Finland, Iceland, San Fiora in Tus-
cany, &ec.), and consist almost exclusively of the siliceous shields of micro-
scopic plant-growths (Diatoms) and of Infusorize. In times of scarcity the
Finns and Laps are said to mix the berg-makl with their food, just as the
Indians swallow similar clays to appease the cravings of hunger; but be-
yond mere traces of organic matter, analysis does not seem to indicate the
presence of any nutritive principle.

Béryl (Persian belur, Lat. beryllus).—A lapidary’s term for the less bril-
liant and colourless varieties of the emerald—this want of colour arising
from the absence of chromium, which gives to the emerald its deep rich
green. The finest beryls or agua marine are found in Siberia, chiefly in
druses or veins in granite, along with rock-crystal or tourmaline and topaz.
Some crystals exceed a foot in length, but others of still larger dimensions
have been found in the United States. Esteemed gems also occurin the
granites of Wicklow and Aberdeen; in Norway, Bavaria, the tin-mines
of Bohemia, Brazil, and other localities. ¢‘Pebbles of quartz,” says Mr
Bristow, ¢“are sometimes taken for beryls, and vice versa. The two may
be distinguished by observing that the crystals of beryl are striated longi-
tudinally, while those of quartz are striated transversely, or at right angles
to the axis of the prism. Moreover, the fracture of the two minerals is
widely different, for the beryl breaks in smooth planes, the faces of which
are at right angles to the axis of the crystals, whereas the fractured sur-
face of quartz is invariably conchoidal.”—See EMERALD.

Beryx.—A genus of ctenoid fishes belonging to the Perch family, the
living species of which inhabit the seas of Australia. A number of species
have been obtained from the Chalk of the south-east of England, where it
is one of the most common ichthyolites, and known to the quarrymen by
the name of ““Johnny Dory.” The specimens are short, robust, perch-
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like fishes from four to twelve inches long, having very large heads, large
eye-orbits, broad opercular pieces covered with sculptured rays, and the
margins of the jaws furnished with a broad band of brush-teeth. The
body is covered with large round scales having several concentric rows of
denticles, and the single dorsal fin has several spinous rays in front of the
soft rays.

Berzeline (after Berzelius, the chemist).—Seleniuret of copper, oceurring
in crystalline dendritic crusts in fissures of calc-spar in the copper-mines
of Sweden and Saxony.

Bérzelite (after Berzelius).—A name given to several minerals in honour
of the great Swedish chemist. The Berzelite of Kiihn is a honey-coloured,
massive arseniate of lime and magnesia ; the Berzelite of Lévy a muriate
of lead—a very rare mineral, generally known as Mendipite, from its oceur-
ring in the Mendip Hills, Somersetshire.

Bethersden Marble (from Bethersden in the Wealds of Kent).—A fresh-
water limestone of the Wealden formation, and better known as Sussez or
Petworth Marble, which see.

Beyrichia (after M. Beyrich).—A genus of minute phyllopodous crusta-
ceans belonging to the family Limnadiade, of which the existing Limnadia
has been taken as the type. They are bivalved, and their minute three-
lobed-like coverings occur in profusion both in lower and upper Silurian
strata, but more abundantly in the latter—where hundreds, from the size
of pin-heads and upwards, may be seen attached to the crusts of Euryp-
terites, as if they had led, like many of their existing congeners, a para-
sitic life on crustaceans and fishes.

Bezoar Stones.—A term occasionally employed to designate those stony
concretions which are usually composed of several crusts, one within an-
other, and having these crusts closely cohering without any internal cavity.

Bi (Lat. bis, twice).—A frequent prefix signifying two, twice, or <n twos ;
as bimana, two-handed ; biennial, living for two years, or occurring every
gecond year; bifurcate, two-forked, and so on.

Bicispid (Lat. dds, and cuspis, a spear).—Two-pointed ; two-fanged ;
two-pronged. The ¢false molars” or pre-molar teeth in the human sub-
ject are frequently termed the bicuspids.

Biénnial (Lat. b, and annus, a year).—In botany, enduring through-
out two years and then perishing ; applied to plants which do not bear
flowers and seed till the second year, and then die.

Bifid (Lat. bis, twice, and findo, fidi, I cleave).—Cleft or cloven into
two ; opening with a cleft, but not deeply divided.

Biffircated, Bifurcation (Lat. bis, and furca, a fork).—Forked ; divided
into two heads or branches.

Bildteral Symmetry (Lat. %is, both, and latus, the side).—That con-
struction in veterbrate animals by which the organs of the body are
arranged more or less distinctly in pairs on each side of the body.

Bildstein (Ger. bild, shape, and stein, stone).—A German term, some-
times used in English works for agalmatolite or figure-stone (which see).
Called steatite-pagodite by Brongniart, from its coming from China in gro-
tesque figures and pagodas.

Bimana (Lat. bis, twice, and manus, hand).—Literally two-handed. In
zoology, the order of mammalia of which Man is the sole representative;
the apes and monkeys being quadrumanous, or four-handed.—See tabula-
tions, ¢ ANIMAL SCHEME.”
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Bind.—A miner’s term for tough, argillaceous, or clayey shales ; but, like
many other local terms, not very precise in its application.

Bing (Scot. a heap).—A miner’s term for a certain amount of output of
ore or of other mineral.—In the Alston Moor district the bing of lead ore
is 8 ewt.

Bin6mial System (Lat. bis, two, and nomen, a name).—That system in
zoological nomenclature, according to which every animal receives two
names—one indicating the genus to which it belongs, the other being its
own specific appellation. Thus, the genus Felis includes the cat, tiger,
leopard, panther, lion, &ec. ; but these being different species, are each
distinguished by a second term, as Felis callus, the common cat; Felis
tigris, the tiger ; Felis leopardus, the leopard, and so forth.

Biology (Gr. bios, life, and logos, doctrine).—The science of Life, whether
vegetable or animal, embracing botany and zoology in their widest accep-
tation. Biological.—Relating to the science of life ; life in all its multi-
farious manifestations and developments.

Biotite (after M. Biot, who first pointed out the optical differences between
various kinds of mica).—Hausmann's term for the rkombokedral talc-mica
of Mohs, and the magnesia-mica of other mineralogists.—See Mica.

Birds-eye Limestone.—A well-known member of the Lower Silurian of
North America, deriving its name from the dark circular markings which
stud many portions of its mass. These markings have been referred to
the impressions of a fucoid (Phytopsis cellulosus) ; but Mr Salter, from a
comparison with British specimens, regards them as the filled-up burrows
of marine worms.

Bird-tongues.—A familiar term in the north of England for the fossil
teeth of lamna, which are somewhat flattened and tongue-shaped.

Bise.—A cold and cutting north-east wind which descends from the snow-
covered Alps in spring and early summer; often ravaging the south of
France.

Biserial (Lat. bis, twice, and series, a row or order).—Arranged in two
courses or series ; e.g., the ‘“biserial” footprints of a quadruped as com-
pared with the ¢ uniserial” line of a biped.

Bismuth (Ger. wismuth).—One of the metals, having a reddish silver-
white colour, very sectile, non-malleable, and readily fusible, even in the
flame of a candle. Its specific gravity is 9.727 ; hardness from 2 to 2.5 ;
and fusing point at 476° Fahr. It occurs native, associated with the ores
of cobalt, silver, and tin ; and also as an oxide, under the name of bismutk
ochre ; as a sulphuret, called dismuthine or bismuth-glance; as a sulphuret
with copper, known as copper bismuth ore; with copper and lead, called
aciculile or needle ore ; and in several other less important combinations.—
See FUSIBLE METAL.

Bismuth-blende. —Silicate of bismuth, or rather a mixture of silicate of
iron and bismuth, with phosphate of alumina. Known also as EULYTINE,
which see.

Bismuthine.—Sulphuret of bismuth or bismuth-glance ; occurring chiefly
in the granitic and metamorphic rocks, either in longitudinally-striated
prismatic crystals, or massive, or disseminated in granular or columnar ag-
‘gregates. It is rather soft, sectile, of a greyish tin colour, and consists of
81.5 bismuth, and 18.5 sulphur.

Bismuthite.—A yellowish-grey ore of bismuth, occurring disseminated
or in investing incrustations, and consisting essentially of carbonate of
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bismuth, with a little of the sulphate, and mixed with traces of iron,
copper, and sulphuric acid as impurities.

Bitterspar.—Known also as Rhomb-spar; a mineralogical term for the
larger-grained, distinctly-crystallised, and cleavable varieties of dolomite,
which see. ¢ Biterspar, it has been well remarked, bears the same rela-
tion to dolomite and magnesian limestone that calcareous spar does to
common limestone.”

Bittimen (Gr. pitus, the pine or pitch-tree).—Mineral pitch or tar. Asa
genus, the Bitumens belong to the family of ¢ Mineral resins,” or hydro-
carbons, are highly inflammable, and burn like pitch with much smoke
and flame. They occur in numerous localities, and are associated with
almost every formation from the Silurian upwards. They appear to be
natural distillations or chemical conversions from substances of organic
origin (animal as well as vegetable), and present themselves most abun-
dantly in volcanic districts. At tbe same time it must be noted, that
bituminous exudations take place among Lower Silurian or even Cambrian
strata, formations in which only a few scattered sea-weeds and zoophytes
occur ; and hence the ingenious surmise of M. Abich, that in such cases
bitumen is a primitive compound, engendered in the interior of the earth,
whence it arises like carbonic acid and nitrogen, of which the real origin
is also unknown. Be this as it may (though the occurrence of anthracites
in these early formations would seem to negative the notion), there can be
no doubt of the organic origin of bitumen in a majority of instances. In
its purest and most fluid state it constitutes naphtha (86 carbon, 14 hydro-
gen) ; when of the consistence of oil, it is known as petroleum (1 to 8 per
cent of nitrogen, oxygen, and ashes); in its next stage of inspissation it
is called maltha, or slaggy mineral pitch ; then elaterite or elastic bitumen;
and ultimately it becomes indurated into asphalt, which varies considerably
in purity—some specimens yielding from 8 to 14 per cent of oxygen and
nitrogen, and from 4 to 6 per cent of inorganic ashes.

Bittiminous, &c. (See BITUMEN).—Containing bitumen, or having the
properties of bitumen ; bituminiferous, yielding bitumen naturally, or by
distillation ; bituminated, impregnated or prepared with bitumen; bitumin-
43¢, to prepare or coat with bitumen ; and bituminisation, the natural pro-
cess of being converted into bituminous matter, as vegetable debris into coal.

Bivalve (Lat. 4is, and »alve, folding doors).—Applied to mollusca that
have two valves or shells, as the cockle and mussel ; in contradistinction to
those that are one-shelled (univalve) and many-shelled (multivalve).

Black Amber.—The name given by the Prussian amber-diggers to jet,
because it is found accompanying amber, and when rubbed becomes faintly
electric.

Black-Band.—A Scotch miner’s term for those ironstones (clay carbon-
ates) of the Coal-measures which contain coaly matter sufficient to calcine
the ore without any artificial addition of fuel.—See IRONSTONE.

Black-Chalk.—A soft black or bluish black clay or shale, occurring in
subordinate layers in several formations, and owing its colour and softness
to the presence of from 10 to 15 per cent of carbon; e.g., Italian Chalk,
German Chalk, &ec.

Black-Jack.—A miner’s term for the sulphuret of zine; the Blende of
the mineralogist, which see,

Blacklead. —A familiar term for GRAPHITE, from its resemblance to
the metal lead ; called also, for the same reason, Plumbago, which see,
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Black-Wad.—An earthy ore of manganese, more commonly known as
Wad, which see.

Bladed. —Applied in mineralogy to crystals composed of long and nar-
row plates, like the blade of a knife ; laminated ; arranged in thin slender
laminze.

Blanching (Fr. blanche, white).—The process of whitening the leaves
and stems of plants by excluding the light.—See ETIOLATE.

Blastoidea (Gr. blastos, bud, and eidos, form).—A small group or order of
palzozoic echinoderms, typified by Pentremites, which see, and deriving its
name from the bud-like disposition of the plates of the receptacle.

Blende (Ger. blenden, to dazzle).—A term applied by mineralogists to
several minerals having a peculiar lustre or glimmer, as horn-blende, zinec-
blende, ruby-blende, &ec. ; but now chiefly applied to a metallic ore of
zine—the sulphuret or ¢ black-jack” of the English miner. This ore in its
normal state consists of 67 zinc and 33 sulphur; but usually contains a
certain proportion of the sulphide of iron, which imparts to it its black
colour, whence the name of ‘‘Black-jack.” As usually found in British
mines it consists of 62 zinc, 4 iron, and 33 sulphur.—See Z1Nc,

Blind-Coal.—A miner’s term for anthracite, and for those varieties of
common coal which have been in a great measure deprived of their bitu-
men, and hence burn away dlindly, or without flame and light.

Bloodstone.—Known also as keliotrope ; a jaspideous variety of Calce-
dony of a dark-green colour, and sprinkled with deep-red spots; hence its
name.—See HELIOTROPE.

Blowers.—In coal mining, the puffs or jets of carburetted hydrogen
given off by fissures in the coal during the operations of the miner. These
discharges are frequently emitted with considerable force, and many are
of long continuance, evincing that certain coal-seams are still undergoing
the chemical process of mineralisation or metamorphosis.

Blue-John.—A miner’s term for fluor or Derbyshire spar, which see.

Bluestone.—The Australian miners’ term for the basaltic lava through
which they have to sink in search of the auriferous drift-—large areas of
which in Victoria, &c., are covered up frequently by one and sometimes by
two beds which must have flowed over the gold-bearing gravels during the
later Tertiary periods.

Blue-Vitriol —A familiar term for sulphate of copper, in contradistinc-
tion to green-vitriol, or sulphate of iron.

Bluffs.—An American term for high banks presenting a precipitous
front to the sea or to a river, as the Bluffs of the Mississippi.

Bog (Celtic, soft).—In Scotland and Ireland the common designation for
a wet spongy morass, chiefly composed of decayed vegetable matter. Bog-
earth, soils consisting in the main of decomposed vegetable matter, with a
considerable portion of light siliceous sand.

Bog-Butter.—A name given to fatty spermaceti-like masses, occasionally
found in the peat-mosses of Ireland and Scotland, apparently varieties of
adipocerite, which see.

Bog-Iron Ore.—A porous ferruginous deposit occurring at the bottom of
many bogs and peat-mosses, and occasionally in such quantities as to be of
industrial importance. In general, bog-iron forms a thin cake or pan of
iron-peroxide, and evidently results from the decomposition and precipita-
tion of the carbonates and oxides of iron held in solution by the waters of
the morass, and which have been carried thither by springs and other dis-
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charges of water. By the decay of the vegetable matter, certain acids
(carbonic, crenic, &c.) are formed, and a number of chemical changes and
interchanges are set agoing, which result in the precipitation of the ore
in question. It varies much in composition—containing from 20 to 78 per
cent of peroxide of iron, with varying quantities of protoxides of iron and
manganese, phosphoric and organic acids, together with a considerable
percentage of water. Ehrenberg has detected numerous infusorial forms
in bog-iron, but these can only be considered co-ordinate with, and not the
primal cause of the formation in question. For an account of the chemical
actions and reactions concerned in the formation of bog-iron, and for con-
siderations connected with its formation, as bearing on the origin of iron-
stone in general, see Bischof’s ¢ Physical and Chemical Geology,” vol. i.

Bog-Wood.—The trunks and larger branches of trees dug up from peat-
bogs. The term is usually applied to the ‘“black-oak” obtained from the
bogs of Ireland and Scotland, and which derives its ebony colour from an
impregunation of iron.

Bohémia, in central Europe, rendered classical in geology from its con-
taining one of the most complete and intelligible known developments of
Silurian strata, which have been made the subject of an admirable mono-
graph by M. Barrande—* Systéme Silurien de Bohéme.’

Boiling Point.—The precise temperature at which a liquid begins to bod/
or bubble up under the influence of heat. The boiling points of liquids
are constant under precisely the same circumstances. The causes which
induce variation are increased or diminished atmospheric pressure, the
greater or less depth of the liquid, and the nature of the vessel in which
it is contained. Thus, the boiling point of water under ordinary circum-
stances, at the level of the sea, is 212° Fahr. ; but it will boil and bubble
up at a much lower temperature on the top of a high mountain, in conse-
quence of diminished pressure ; it will also boil sooner and more quietly in
a rough-surfaced vessel than in a smooth and polished one ; and also more
quickly in a shallow vessel, in consequence of the less resistance by the
superincumbent water to the escape of steam. The boiling point is also
raised considerably by saline admixture, so that pure water, which boils
at 212° requires 285° when fully saturated with salt. As water boils at
212° Fahr. when the barometer stands at 30 inches, and every rise and fall
of one-tenth of an inch alters the boiling point 0.176 of a degree, it leads
to a convenient method of ascertaining the heights of mountains. 7In
vacuo, all liquids boil at a temperature 124° lower than in the open air, at
the ordinary pressure of the atmosphere. From these facts the reader may
readily infer the enormous temperature to which water'may be heated in
the depth of the earth without boiling or passing off in vapour, and may
also judge of the terrific force with which it must explode or pass off in
steam as it approaches the vents and orifices of volcanoes.

Bolderberg Beds.—The sands and gravels of the Bolderberg hill, about
forty miles E.N.E. of Brussels, are the Belgian representatives of the
Middle or Eocene Tertiaries, and often referred to by geologists.

Bole (Gr. bolos, a clod or lump of earth).—A term somewhat loosely
applied by geologists to friable clayey earths, usually highly coloured by
peroxide of iron; hence their yellow, yellow-red, and brownish-black
colours, which render them fitted for pigments. In mineralogy, the term
is applied to certain hydrous silicates of alumina and iron peroxide, in
varying proportions, e.g., 82silica, 26 alumina, 21 peroxide of iron, 17 water,
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with traces of lime and magnesia. When the magnesia is in notable pro-
portion, the boles become greasy or soapy in feel ; hence the terms ““moun-
tain-soap,” the ‘“fett-bol” of the Germans, and the “Sinopian” and
¢ Lemnian earths” of antiquity, which see.

Bol6gnian or Bolognése Stone.—A radiated variety of sulphate of barytes,
found in rounded masses near Bologna, which, after being heated and
placed in the sun’s rays, phosphoresces in the dark.

Bone Bed.— A term applied to several thin strata or layers, from their
containing innumerable fragments of fossil bones, scales, teeth, coprolites,
and other organic debris. One of the best known is that which caps the
New Red Sandstone or Trias in the south of England. It is found at Ax-
mouth in Devonshire, and at Westbury and Aust in Gloucestershire—
places fully sixty miles apart—the bed itself never being more than two or
three feet thick, and frequently only as many inches. Another oceurs at
the junction of the Upper Silurian and Old Red Sandstone in Hereford-
shire. This is rarely more than a foot thick, and often only one or two
inches, and has been traced at intervals over a space of forty-five miles,
from Pyrton Passage to the banks of the Teme near Ludlow.

Bone Breccia.—A conglomerate, or rather admixture of fragments of
limestone and bones, cemented together into a hard rock by a reddish
calcareous concretion, and occurring in caverns, fissures, and the like, of
later Tertiary date. This breccia is found in almost all the islands on the
shores of the Mediterranean Sea, as at Gibraltar, Cette, Nice, Corsica,
Palermo, &c. ; in many of the ossiferous caverns of Europe ; and similar
admixtures occur also in the bone caves of England. Bone breccias of
analogous date, but containing the bones of marsupial animals only, have
been found in the caves of Australia.—See OSSIFEROUS CAVERNS.

Bone Earth.—The earthy or mineral part of bones, which consists
chiefly of the phosphate of lime.

Boracic Acid. — The Sassoline of some mineralogists ; a compound of
boron and oxygen, occurring in minute pearly scales, in crusts, or stalactitic
aggregates, in the neighbourhood of hot springs and volcanoes. Upwards
of 200,000 1b. are annually obtained from the hot springs or lagont of
Tuscany, by evaporating the water.

Béracite.—Borate of magnesia ; an anhydrous compound of magnesia
and boracic acid, consisting of 30.2 magnesia and 69.8 boracic acid. It is
usually associated with gypsum ; but a compact variety occurs in Germany,
forming beds with rock-salt and gypsum.

Borax.—Native borate or bi-borate of soda, found associated with rock-
salt in loose crystals in the clay on the shores of certain lakes in Tibet
and Nepaul, in South America and in Ceylon. In its rough or impure
state it is known as téncal, and from this the pure borax of commerce is
derived. It is also made in large quantities from the boracic acid of the
Tuscan lagoons. Borax forms the most valuable reagent for blowpipe
experiments ; is used in the preparation of fine glass and artificial gems,
in medicine, and in South America as a flux for smelting copper.

Bord.—A miner’s term for the face of coal parallel to the natural fis-
sures, in contradistinction to End, which is at right angles to the natural
fissuring.

Bore.—A violent rush of tidal water ; the advancing edge or front of
the tidal wave as it ascends a river or estuary; e.g., the ‘“bore” of the
Hooghly, the Garonne, the Severn, the Tsientang, &c. The bore of the
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Tsientang is said to advance up that river, at Hangchau, like a wall of
water, thirty feet in height, and at the rate of twenty-five miles an hour,
sweeping everything before it.

Béreal (Lat. Boreas, the north wind),—Of or belonging to the north; e.g.,
Boreal Regions, Boreal Fauna, &c. The shells of the ¢ Clyde Beds” re-
sembling those of Greenland and other existing arctic seas, these beds are
said to have been deposited under cold or *‘ boreal conditions.

Bornia.—Sternberg’s term for a genus of Coal-measure plants with ver-
ticillate leaves; the same as the Asterophyllites equisetiformis of Brongniart
and Lindley, which see.

Bornite.—The ‘‘purple copper” and ¢ variegated copper” of some
mineralogists ; an ore of copper of a reddish pinchbeck colour and pale-
blue tarnish ; mostly found massive and disseminated in rocks of various
ages, as in the copper-slate of Germany, the crystalline schists of Norway,
&ec. ; and. consisting of about 60 copper, 14 iron, and 26 sulphur.—See
CoPPER.

Boron.—In chemistry, one of the elementary substances ; the indecom-
posable base of boracic acid, from whicli it was obtained by Davy, by the
action of the voltaic battery. It occurs in the form of a fine mealy-white
powder, and has a weakly bitter taste, but not at all acid.

Bort or Boort.—A kind of diamond, forming from two to ten per cent of
the rough diamonds imported from Brazil. ¢“It is generally,” says Mr
Bristow, ‘“of a spherical shape, and appears to be formed of a confused
mass of interlaced and twisted parts, like the knots in a piece of wood.
For this reason it cannot be cleaned like ordinary diamonds; and is only of
use as a material for polishing other stones, for which purpose it is broken
and reduced to powder in a mortar. Its colour is mostly greyish-white,
and its specific gravity exceeds that of ordinary diamonds.”

Bos (Lat.)—In zoology, the technical generic term for the Ox kind, of
which there are several existing species—taurus or common ox, urus or
aurock, bison, bubalus or buffalo, gr iens or yak, hatus or musk-ox,
&c. The genus occurs fossil, or rather sub-fossil, in the Upper Tertiaries®
and Post-Tertiaries of Europe and Asia.—See BoviDE.

Boss (Fr. bosse).—A knob or protuberance; a convenient term in geology
for rounded masses of rock that have resisted denudation, for sudden
mound-like swellings of quaquaversal strata, and for sudden protrusious
of trap or other igneous rock.

Bothrodéndron (Gr. bothros, a pit or cavity, and dendron, a tree).—A
genus of Coal-measure stems with dotted surfaces, and distinguished from
sigillaria and stigmaria by two opposite rows of deep oval concavities
which appear to have been made by the bases of large cones or seed-
bracts ( Fossil Flora,’ vol. ii.). In the Ulodendron (which see) the pit-like
scars are rounder and more closely placed, while the surface of the stem
is covered with tesselated scales like the lepidodendron, and not dotted.

Botryoidal (Gr. botrys, a bunch of grapes).— Applied to certain concre-
tionary forms, as those decurring in the magnesian limestones of Durham,
the heematites of Westmoreland, &c., which resemble clusters of grapes.

Botryolite (Gr. botrys, a bunch of grapes, and lithos, stone).—A variety
of Datholile, or borate of lime, occurring in small botryoidal or reniform
crusts in the magnetic iron-ore of Arendal in Norway.

Bottle-Track.—The name given to the course pursued by bottles which
are thrown overboard with a note euclosed of the longitude and latitude
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where and the date when they are dropped in the ocean. By this means
the set-in and velocity of currents are rudely indicated.

Bottom Beds.—A term occasionally employed by English geologists to
designate those partially or doubtfully fossiliferous strata which imme-
diately underlie the Silurian system in Wales. They constitute the Lower
Cambrian formation of Sedgwick, and embrace the Bangor slates, Harlech
grits, and Llanberis schists.

Boulders (Sax.)—Any rounded or water-worn blocks of stone, which
would not, from their size, be regarded as pebbles or gravel, are termed
boulders. The name, however, is usually restricted to the large water-
worn and smoothed blocks (““erratic blocks”) found imbedded in the
clays and gravels of the Drift formation of the Pleistocene epoch, which
covers the northern hemisphere, in both worlds, down to the 40th or 42d
parallel of latitude.

Boulder-Clay.—A term in frequent use by British geologists to desig-
nate those stiff, tenacious, unlaminated clays of the glacial or ‘Drift”
epoch, which are widely spread over Great Britain, and easily distinguish-
able from other clays by the numerous boulders and pebbles interspersed
throughout their mass. These water-worn blocks have evidently been
dropt in deep water from floating ice, and have settled in the clayey silt,
without regard to specific gravity, or any other arrangement. The clay
itself usually partakes of the colour of the formations from whose imme-
diate waste it has been derived: red in Old Red Sandstone tracts, dark-
blue in Coal-bearing districts, and creamy or chalky white in Oolite and
Chalk areas.—See DRIFT.

Bourgueticrinus (after M. Bourguet).—A genus of encrinites occurring
in the Chalk and Lower Tertiaries, and much resembling 4 piocrinus, under
which it was at one time included.

Bouirnonite.—A plumbo-cupreous sulphuret of antimony, named after
Count Bournen, who first discovered it at Endellion in Cornwall, and
hence known also as Endellionite. It is of a steel-grey colour, and oceurs
“in thick tabular crystals or massive in granular aggregates, and consists of
41.8 lead, 12.9 copper, 26 antimony, and 19.3 sulphur.

Bourrans.—The name given to the fierce snow-storms that blow from
the north-east over the steppes of Russia, and which often rage for twenty-
four hours at a time.

Bévey Coal.—A local designation for the Tertiary lignite or brown coal
which occurs at Bovey in Devonshire, where it is worked for the potteries.
There are several beds, varying from two to sixteen feet in thickness, and
interstratified with clays—the whole forming a local deposit of limited
extent. The lignite appears in every degree of purity, from the woody-
looking “ board coal ” of the miner to a-soft earthy mass almost undistin-
guishable from peat.—See LIGNITE.

Bévide (Lat. bos, bovis, an ox).—~-The Ox tribe; a well-known family
of ruminants, whose remains are not known to occur in deposits of older
date than the Pliocene and Pleistocene Tertiaries. ‘At those periods,”
says Owen, ¢ there existed in Britain a very large species of bison (Bison
priscus), and a large species of ox (Bos antiquus) from fresh-water Pliocene
beds ; whilst a somewhat smaller but still stupendous wild ox (B. primi-
genius) has left its remains in Pleistocene marls, both in England and Scot-
land. With this was associated an aboriginal British ox of much smaller
stature, and with short horns (B. longifrons), which continued to exist un-
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til the historical period, and was probably the source of the domesticated
cattle of the Celtic races before the Roman invasion. A buffalo not dis-
tinguishable from the musk kind (Bubalus moschatus), now confined to the
northern latitudes of North America, roamed over similar latitudes of
Europe and Asia, in company with the hair-clad elephants (Mammoths)
and rhinoceroses.”—(* British Fossil Mammals.’)

Brachiolites (Gr. brackion, an arm, and lithes, stone).—A fossil zoophyte
or bryozoon occurring abundantly in the Chalk of the south of England,
preseuting a puckered or folded fungiform appearance, and furnished
with radical and lateral processes; whence the name.—See Mr Toulmin
Smith’s ‘Memoir on the Ventriculids.’

Brachiépoda (Gr. brackion, an arm, and pous, podos, a foot).—A numer-
ous order of mollusca, including equal and unequal valved genera, and
having one shell placed on the back of the animal, and the other in
front. They have no special breathing organs, but the mantle performs
that office : they take their name from two long, spiral, ciliated arms, de-
veloped from the sides of the mouth, which they can uncoil and protrude,
and with which they create currents that bring them food—e.g., terebratule,
spirifer, producta, &c. 'The Brachiopods were more abundant, generally
and numerically, iu Paleeozoic than in Neozoic epochs, and have been much
studied by paleontologists.—See MOLLUSCA and PALLIOBRANCHIATA.

Brachy.—A Greek word signifying skort, and frequently made use of in
scientific compounds; as brackyurous, short-tailed; lrachypteryx, short-
winged ; brachycera, short-horned, &e.

Brachycephdlic (Gr. brackys, short; kephale, the head).— Literally ““short-
headed ;” applied in scientific descriptions to the form of the head in
animals—e. g., the brachycephalic or short-headed tribes of the human
family.

Brachyphyllum (Gr. brackys, short, and phyllum, leaf).—A coniferous-
looking plant occurring in terminal twigs and branches in the Oolitic
formation, and so called from the short, ovate, ribless, scale-like leaves
which surround the branches. Judging from its leaves and general aspect,
Lindley would ally it with the Araucaria, Callitris, and Dacrydium.

Brachytira (Gr. brackys, short, and oura, tail).—A sub-order of the
Decapod crustaceans, in which the abdomen is always converted into a
short jointed tail, quite destitute of terminal appendages, and bent round
so as to fold closely under the breast, as in the common edible crabs. The
brachyura are not known in a fossil state earlier than the Lower Cretaceous
or Greensand period.

Bracklesham Beds.—A series of Lower Tertiary sands and clays immedi-
ately overlying the London Clay, and so called from being well exposed at
Bracklesham Bay, near Chichester, in Sussex. They contain the gigantic
cerithium, volutes, cowries, bones of fishes, crocodiles, and sea-serpents;
and thus seem to favour the idea of a warm climate having prevailed in
these latitudes during the period of their deposit.

Bradford Clay.—A member of the Oolitic system, equivalent with, or
immediately overlying, the Great Oolite. It is well developed near Brad-
ford, and consists of a pale greyish clay, slightly calcareous, and enclosing
thin slabs of tough brownish limestone. It rarely exceeds sixty feet in
thickness, and is remarkable for the number of its Apdocrinites, which are
consequently sometimes termed the ‘“ Bradford Encrinite.”

Branchia (Gr. a gill).—The brarckie or gills are the respiratory organs
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of those animals that breathe water instead of air. They vary greatly in
their structure and position in different animals.

Branchiéstegal, Branchidstegous (Gr. dranchia, gill, and stego, I cover).
—Gill-covering ; applied to certain bones or bent rays that support the
membrane which covers and protects the gills of fishes. The branchiostegal
rays are often very beautifully preserved even in Paleozoic fishes.

Brard’s Process.—A method adopted by M. Brard to discover in a short
time the relative resistance offered by different kinds of rock to the action
of damp and frost, and therefore to determine their durability with re-
ference to exposure. It consists in boiling small cubes of the stones to be
tested in a saturated solution of sulphate of soda (Glauber’s salts), and
then suspending them for four or five days in the open air. As they dry
they become covered with an efflorescence of crystals, which must be suc-
cessively washed off till the efflorescence ceases, If the stone resists the
decomposing action of damp and frost, the salt does not force out any
portions of the stone with it ; on the other hand, if it yields to this action,
small fragments will be perceived to separate themselves, and the cube will
gradually lose its angles and sharp edges. The amount of this disinte-
gration affords, according to the author of the process, a criterion of what
would be produced in course of time by the action of the weather. Ac-
cording to other authorities, the expansion of water under frost, and the
almost inappreciable expansion of Glauber salt while erystallising, are
so very different things, that the one cannot by any means be taken as a
test of the effects of the other.

Brash.—“In almost every country,” says Sir Charles Lyell, ‘‘the allu-
vium consists in its upper part of transported materials, but it often passes
downwards into a mass of broken and angular fragments, derived from the
subjacent rocks. To this mass the provincial name of ‘rubble’ or ¢ brash’
is given in many parts of England. It may be referred to the weathering
or disintegration of stone on the spot,—the effects of air and water, sun
and frost, and chemical decomposition.”—See CORNBRASH.

Brattice.—In coal-mining, an underground wall or partition made of
wood, or faced up with wood, to prevent the escape of gases or water, or
to alter the current of ventilation.

Braunite (in honour of M. Braun of Gotha).—An abundant ore of man-
ganese, consisting, according to analyses of Indian specimens, of 78.79
binoxide of manganese, 12.91 peroxide of iron, 8.30 silica, with magnesia,
oxygen, and water.—See MANGANESE.

Brazilian Ruby.—The name given by lapidaries to light rose-coloured
spinelle, and pink-coloured topaz.

Brazilian Sapphire.—The name given by some authors to light-blue
topaz, and by lapidaries to indicolite.

Brazilian Tourmaline.—The name given by lapidaries to Brazilian
emerald.

Breast.—A miner's term for the face or front of a coal-seam at which
he is working. The term is also applied to the wooden. partition that
divides a shaft, from bottom to top, into two compartments—the one
forming an ‘“upcast ” the other a ‘“downcast” current of ventilation.

Bréccia (Ital. a crumb or fragment).—A. term applied to any rock com-
posed of an agglutination of angular fragments, as ‘¢ volcanic breccia,”
‘¢ osseous breccia,” ‘‘calcareous breccia,” &e. A breccia, or brecciated rock,
differs from a conglomerate in having its component fragments irregular
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and angular, whereas the pebbles of the latter are rounded and water-worn.
The origin of many breccias and breccio-conglomerates is extremely
puzzling to geologists. Many of them seem to point to the action of frost
on exposed rock-surfaces, and to the transporting power of ground and
river ice for their deposit in water ; e.g., the Permian Breccias of Devon
and Annandale.

Breeze.—The general term for a wind of some briskness, but of limited
extent and duration ; less violent than a gale.

Brefthauptite (after Professor Breithaupt of Freyberg).—Antimonial
nickel ; occurring in the Hartz with ores of cobalt, lead, zinc, and pyrargy-
rite ; either crystalline, arborescent, or disseminated ; of a light copper-red,
with a violet-blue tarnish ; and consisting of 31.4 nickel, and 68.6 antimony.

Brewsterite (after Sir D. Brewster).—One of the Zeolite family, occur-
ring in short prismatic crystals of a greyish white or yellowish colour and
vitreous lustre, formed by several vertical prisms, and consisting of 54
silica, 17 alumina, 8.7 strontia, 6.4 baryta with lime, and 13.5 water.

Brewstoline (after Sir D. Brewster, by whom the first accurate researches
were made into the nature of the liquids and gases which occur in the
cavities of rock-crystal and other gems).—Brewstoline is a transparent,
colourless fluid, occurring in the minute cavities of rock-crystal, amethyst,
topaz, &c. ; is thirty-two times more expansible than water, and is said to
be liquid carbonic acid.—See AMETHYSTOLINE.

Brick-Clay.—The familiar term for any clay used in the manufacture of
bricks, tiles, and the like. A good brick-clay consists of a tolerably pure
silicate of alumina, combined with sand in various proportions, and free
from lime and other alkaline earth, of which there ought not to be more
than 2 per cent,—more than this acting as a flux in the brick-kiln. A
little iron is also present in most varieties; hence the red colour of the
bricks as the iron passes into the state of peroxide. Brick-clays are gene-
rally superficial deposits, but may also be obtained from any of the strati-
fied formations. In geological classification, the term ¢ Brick-clay” is
frequently used in contradistinction to that of ¢ Boulder-clay »—meaning
thereby those finely-laminated clays of the Pleistocene epoch which imme-
diately overlie the true Boulder-clay, and have evidently been derived from
it by the wasting and re-assorting agency of water.

Bristol-Stone, or Bristol-Diamond.—A familiar term for small brilliant
crystals of quartz or rock-crystal, occurring in the limestones of Clifton,
near Bristol.

Brittleness.—That quality of minerals and other solids by which they
admit of being easily broken into fragments. The opposite of tough or
tenacious: thus a substance may be kard yet brittle, be soft and yet tenacious.

Brocatéllo (Span.)—A species of brecciated marble, the component frag-
ments of which are of various colours—white, grey, yellow, and red.
Brocatello is of Tertiary age, and makes a curious rather than an elegant
ornamental stone.

Brémine (Gr. bromos, a stench).—One of the non-metallic elements, dis-
covered by M. Balard of Montpelier in 1826. It occurs in the state of a
deep-red liquid, having a fetid odour somewhat resembling chlorine, and
is usually obtained from the uncrystallisable residuum of sea water called
bittern. It is found, however, not only in sea water, but in several salt
springs, as well as in certain marine plants and animals.

Bromite.—Bromic-silver, an ore of silver occurring in olive-green grains,
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and consisting of 57.5 silver and 42.5 bromine. It is often mixed with
carbonate of lead, peroxide of iron, and clay, and is found in the silver
mines of Mexico and South America, where it is termed verde plata, or
¢ green silver.”

Bréngniartin (after Brongniart), known also as Glauberite.—A double
sulphate of soda and lime—a rare salt, occurring in connection with rock-
salt and clay.

Bréntes (Gr. brontes, a giant).—A genus of Devonian trilobites, especially
characterised by their broad, radiating, fan-like tail, and so termed from
their great size compared with the other genera of the family. Little is
known of the true form of the head or disposition of the eyes.

Brontozéum (Gr. drontes, a giant, and zoon, an animal).—A provisional
name given by Professor Hitcheock to certain gigantic bird-like footmarks
discovered in the New Red Sandstone of Massachusetts and Connecticut.
Some of these footmarks, as those of the B. parallelum, are fully 20 inches
in length, with a corresponding breadth or divarication of the toes.—
(‘Silliman’s Journal’ for 1847.)

Bronze (Fr.)—A well and anciently known alloy of tin and copper—the
proportions of the admixture varying according to the purposes to which
it was to be applied, and the hardness and toughness depending more on
the mode of tempering than on the relative quantities of the ingredients.
Ancient bronze usually contains from 4 to 15 per cent of tin. Modern
bronze, when used for statues, medals, and the like, usually contains a
small percentage of zinc and lead ; but that for bells, cannon, and other
articles subjected to great strain, is injured by such admixture. The best
“ gun-metal,” it is said, consists of 91 copper and 9 tin; the best ¢‘bell-
metal,” of 78 copper and 22 tin.

Bronzite.—A variety of diallage or schiller-spar, so called from its
metallic lustre and pinchbeck or clove-brown colour. It differs from dial-
lage and schiller-spar in being less fusible, and also by its greater hardness
and specific gravity.—See SCHILLER-SPAR.

Brookite (after Brooke).—Same as Anatase, which see; an ore of titan-
jum occurring in rhombic prisms of a brownish-yellow or reddish colour,
with a brilliant lustre inclining to metallic. Consists of oxide of titanium
or titanic acid, with traces of iron peroxide and alumina.

Brown Coal.—Another name for Tertiary lignite, in allusion to its colour,
as distinguished from the clear, shining, or crystalline black of true coal.
‘“ Wood-coal,” ‘“bituminous wood,” and ‘“board-coal,” are occasional local
synonymes.—See LIGNITE.

Brown Spar.—Siderite, spheerosiderite, or sparry carbonate of iron; an
abundant ore of iron, consisting generally of from 50 to 60 per cent of iron
protoxide, and from 30 to 40 carbonic acid, with traces of lime, manganese,
and other minor impurities. The name is also given to the brown erystal-
lised varieties of Dolomite, whose colouring matter is derived from a small
percentage of iron.—See TRON.

Brucite (after Dr Bruce of New York, by whom it was discovered and
described).—A. native hydrate of magnesia, consisting of 69 magnesia and
31 water ; asynonyme also given to Condrodite or Clrysolite, which consists
of silica, magnesia, fluorine, and iron.

Bruckmannia (after Bruckmann).—Count Sternberg’s term for certain
closely-jointed stems with verticillate leaves which occur in the Coal-meas-
ures, now ranked under the general head ASTEROPHYLLITES.
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Bryozéa (Gr. bryos, moss, and zoon, animal).—This term embraces all the
minute mollusca which inhabit compound structures, and which were
formerly regarded as zoophytes or corallines—e.g., retepora, feunestella,
polypora, &c. The term (introduced by Ehrenberg) has reference to their
branched and moss-like aggregation.—See POLYZ0A.

Biibalus (Lat. a buffalo).—Remains of the Musk-buffalo (B. mosckatus),
a well-known living inhabitant of arctic regions, have been found in the
glacial drift of England, Germany, and other European localities—thus
indicating the climatal conditions that prevailed over these latitudes
during the close of the Tertiary period.—See BoviDa.

Bucholzite (after Bucholz, the German chemist).—EKnown also as fibro-
lite; a term for the finely-fibrous varieties of Andalusite or Sillimanite,
which see.

Bucking (in mining). —Crushmg ore. A bucking-iron is the tool (a flattish
hammer) with which the ore is crushed by the hand ; a bucking-, ]Jlate is the
plate on which the ore is bucked.

Biicklandite (after Dr Buckland).—A variety of epidote or prismatoidal
augite-spar, occurring in small black vitreous crystals in the granitic rocks,
and described as a pure iron epidote.

Buddle (in mining).—A pit, trough, or frame filled with water, by means
of which ores are separated from earthy substances by washing.

Buifonite (Lat. dufo, a toad).—Literally toad-stone ; a name given to the
fossil teeth and palatal bones of fishes belonging to the family of Pycno-
donts (thick-teeth), whose remains occur abundantly in the Oelitic and
Chalk formations. The term bufonite, like those of ‘‘serpent’s eyes,”
¢ batrachites,” and ‘‘ crapaudines,” by which they are also known, refers
to the vulgar notion that those organisms were originally formed in the
heads of serpents, frogs, and toads.

Bumdstus (Gr. a bunch of large grapes—literally each large asa cow’s
nipple, bow. aud mastos).—A genus or sub-genus of Silurian trilobites, so
called from their oblong-oval or grape-like form, and known to collectors
as the ‘“‘Barr Trilobite,” from their plentiful occurrence in the limestone
of Barr, in Staffordshire. In bumastus, which may be regarded as a sub-
generic form of Ilenus, the general form is oblong-oval and very convex ;
the head, thorax, and abdomen are of nearly equal length; the head
and tail plates much rounded; the eyes smooth and not granulose; the
thorax of ten narrow segments, in which the trilobation is scarcely discern-
ible ; and in most species the crust studded with minute punctures.

Bunch.—A miner’s term for an irregular lump of ore—more than a stone,
and not so much as a continuous vein. A mine is said to be bunchy when
the yield is irregular—sometimes rich, sometimes poor.

Bunter (Ger. variegated).—The German term for the New Red Sandstone
of English geologists, in allusion to its variegated colour; thelowest group
of the TRI1ASSIC SYSTEM, which see.

Bupréstis.—A genus of coleopterous insects remarkable for their bril-
liant metallic tints; chiefly inhabitants of warm and intertropieal climates,
and frequenters of woods and pine-forests. Their elytra or wing-sheaths
have been long known in the Oolitic flags of Stonesfield, near Oxford.

Burdiehouse.—About three miles south from Edinburgh, situated on
the Lower Coal-measures, and celebrated for its estuary or fresh-water lime-
stone, which has yielded many fine fishes (paleoniscus, amblypterus, megal-
ichthys, rhizodus, holoptychius, &c.), and beautifully preserved plants, as
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sphenopterss, calamites, asterophyllites, stigmaria, lepidodendron, lepidostro-
bus, &c.—See Dr Hibbert's paper in 13th vol. ¢ Trans. Royal Soc. of Edin-
burgh,” and Page in ¢ Brit. Assoc. Reports’ for 1855.

Burrh or Burr-Stone.—A name given to certain siliceous or rather siliceo-
calcareous rocks, whose dressed surfaces present a burr or keen-cutting
texture; hence their use as millstones. The most esteemed varieties are
obtained from the upper fresh-water beds of the Paris basin, and from the
Eocene strata of South America. The French burrhs are porous, or rather
vesicular, in texture, and of a whitish or cream colour. They are exten-
sively used in this country.

Byssolite (Gr. byssos, fine flax, and lithos).—A somewhat indefinite term
applied to fine fibrous varieties of amianthus, tremolite, actinolite, and
other filamentous minerals. The Byssolith of Hausmann is a fine, trans-
parent, azure-coloured variety of actinolite, consisting, according to Du-
frenoy, of 26.98 oxide of zine, 4.17 oxide of copper, 26.69 lime, and 39.16
water and carbonic acid.

Byssus (Gr. byssos, fine flax).—In conchology, the fine silky filaments by
which the pinna, mussel, and other bivalves attach themselves to the rocks
and sea-bottom. In botany, the silky tufts of monld or fungus-growth
which spring from damp and decaying substances.

c

Cabocle.—The name given in Brazil to a compact brick-red mineral found
in the diamond sand of the province of Bahia. It resembles jasper, but con-
tains phosphoric acid, alumina, lime, and water.

Céchalong.—A milk or bluish white variety of opal, so called from its
being found in great beauty on the borders of theriver Cach in Bucharia.
In the Kalmuc language, cholong is said to signify a precious stone. Ac-
cording to Forchammer, a cachalong from the Farte Islands yielded 95.32
silica, 8.47 water, iron peroxide a trace, .07 potash, .06 soda, .06 lime, .40
magnesia.—See OPAL.

Caddis-Worms or Case-Worms.—The larv or grubs of the trichopterous
(hairy-winged) insects, and so called because they are enclosed in a case or
sheath, composed of agglutinated extraneous substances, such as fragments
of straw, twigs, shells, &c. Some pass their larval state under water (e.g.,
the May-flies), and are thus sometimes found fossil in such masses as to
constitute layers of fresh-water limestone.—See INDUSIAL LIMESTONE.

Cédent (Lat.)— Falling ; the tenth of the fifteenth series into which Pro-
fessor Rogers subdivides the Palmozoic strata of the Appalachian chain
—the ‘¢ Declining Day” of the North American Palieozoics, and the
equivalent of our Lower-Middle Devonian.—See tabulations, ‘‘ GEOLOGICAL
SCHEME.”

Céddmium.—A bluish-white metal, discovered in 1818 by Stronmeyer and
Hermann in several of the ores of zine, and named from cadmia fossilis, an
old term for zinc ore. Cadmium greatly resembles tin in appearance, but
it is harder than that metal ; it is ductile and malleable ; melts a little be-
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low 500° Fahr., or under a red-heat, and is about as volatile as mercury.
Its scarcity prevents its use in the arts, but its oxide has been used as a
pigment.

Caen Stone.—The French equivalent of our ‘‘ Great or Bath Oolite,” an
Oolitic limestone so termed from its being extensively quarried in the neigh-
bourhood of Caen in Normandy, where it is developed in thick nearly
horizontal beds. As a building-stone it is of admirable quality; soft in
the quarry, of a delicate uniform cream colour, and extreme fineness of
texture, but hardens on exposure, and is found to be exceedingly durable.

Cainézoic or Cznozoic (Gr. kainos, recent, and zoe, life).—Applied to the
upper stratified systems holding recent forms of life, as distinguished from
Mesozoic (holding intermediate) and Paleozoic (holding ancient and extinct
forms). As a palzontological division, the Cainozoic embraces the Terti-
ary and Post-Tertiary systems of British geologists.—See tabulations,
¢ GEOLOGICAL SCHEME.”

Cairngorm.—A brownish-yellow or amber-coloured variety of rock-
crystal, so called from its being found in great perfection in the Cairngorm
Mountains, Aberdeenshire. ¢ It was formerly much valued,” says Pro-
fessor J. Nicol, ¢ for ornamental purposes, and an Edinburgh lapidary cut
nearly £400 worth of jewellery out of a single crystal.” —See QUARTZ.

Caithness Flags.—A well-known series of dark-coloured bituminous
flaggy beds, slightly micaceous and calcareous, of great toughness and
durability, and largely employed for paving. They belong to the lower-
middle portion of the Old Red Sandstone as developed in Scotland, and are
celebrated for their abundance and variety of fossil fishes—as coccosteus,
pterichthys, dipterus, diplopterus, cheiracanthus, asterolepis, &c.—See Agassiz,
¢ Poisons Fossils des Vieux Grés Rouge,” and Miller’s ¢ Old Red Sandstone.”

Caking Coal.—The name given to certain varieties of bituminous coal,
which, like those of the Newcastle coal-field, cake or run together in the
act of combustion.—See CoAL.

Célaite.—A mineralogical term for the turguois, from its being supposed
to be the precious stone alluded to by Pliny under the name of Callais.

Célamine.—The common name for the carbonate of zinc, which occurs,
massive or crystallised, in beds and veins in the crystalline and transition
rocks, and also in the Carboniferous and Oolitic formations. [t is most
abundant in limestone, and is often associated with cale-spar, quartz, blende,
and ores of iron and lead. The name is said to be derived from calamus,
a reed, because during the process of smelting it adheres to the bottom of
the furnace in the form of reeds.

Calamites (Lat. calamus, a reed).—A genus of fossil stems occurring
abundantly in the Coal-measures, and so termed from their resemblance to
gigantic reeds. Their true affinities, however, are not well known, and all
that can as yet be said of them is, that they were tall hollow articulated
stems, furnished with leaves or branches at the joints, possessing a dis-
tinctly separable wood and bark, and readily disarticulating at the nodi.
The surface of their wood was marked with numerous parallel furrows,
which gives to the fossil stems their striated or channeled appearance ;
the leaf or branch scars are observable at all the joints, and their substance
seems to have been so soft as to offer little or no resistance to pressure.
According to some, they seem analogous to reeds, but this opinion is not
well founded. Brongniart would ally them to the equisetums ; but Lindley
and others regard their true affinities as yot undiscovered. This much seems
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certain, that they were both numerically and specifically abundant ; that
their habitat was the soft marshy silt of the river edge and estuary; and
that they contributed largely to the formation of our coal-seams.

Calamodéndron (calamus, a reed, and dendron, tree).—Literally ‘“ reed-
tree ;" one of Brongniart’s genera of Coal-measure plants, often of consider-
able thickness, and having their surfaces or outer barks smooth, their stems
solid, and containing a deeply striated, articulated, reed-like pith ; hence
the name. Their real nature and affinity to the ordinary calamite are by
no means satisfactorily determined.

Calamophyllia (calamus, a reed, and phyllon, a leaf).—A genus of Meso-
zoic or Oolitic corals, so called by Milne Edwards from their being com-
posed of masses of radiating tubes, with striated reed-like surfaces.” Indi-
vidual masses have been found several feet in diameter-~the progeny, like
the existing brain-coral, of a single germ. Known also as EUNOMIA.

Calcaire Grossier (Fr., literally coarse limestone).—An important mem-
ber of the Eocene beds of the Paris basin ; usually co-ordinated with the
Barton, Bagshot, and Bracklesham beds of the English Tertiaries.

Calcaire Silfcieux.—A designation of the French geologists for a compact
siliceous limestone of the Paris basin, which sometimes takes the place of
the Calcaire Grossier.

Calcdreous (Lat. calz, cales, lime).—Composed of or containing a con-
siderable portion of lime. Thus we speak of calcareous spar or Calcite,
which is a pure carbonate of lime, and of calcareous shale or calcareous
sandstone, which only contain a portion of lime. Geologists also compound
the term, as calcareo-argillaceous, caleareo-siliceous, &ec.

Calcariferous. —Literally ¢ lime-yielding.” A term occasionally applied
to springs charged with carbonate of lime, and which on issuing into the
air deposit incrustations of calcareous tufa. The ¢‘petrifying springs”
. of ordinary language.

Calcédony (Lat. calcedonius, found at Calcedon, in Bithynia).—A semi-
transparent siliceous mineral, of the quartz family, closely allied to the
opal and agate, and often found associated with them in geodes and vein-
bands. It is usually unecrystallised, of a uniform milky-white or pale
yellow, and, when occurring as an incrustation or sinter, has a wavy inter-
nal structure and peculiar mammillated surface.

Calcéola (Lat. a little shoe or slipper).—A fossil brachiopod, so called
from its under or ventral valve, which is flatly conical, or compressed like
the point of a shoe, and fitted with an opercular or lid-like upper valve.
It is characteristic of the Middle Devonian period, and so abundant in the
schists underlying the Eifel limestone, that these are known to German
geologists as ¢ Calceola-schiefer.”

Calciferous (Lat. calz, lime, and fero, I bear).—Producing or containing
lime; applied fo groups of strata containing subordinate beds of limestone;
e.g., *‘ caleiferous grits,” ¢ calciferous sandstones” —the latter term being
usually applied to the Lower Coal-measures in the neighbourhood of Edin-
burgh, after Mr C. Maclaren, who first made use of the designation; the
equivalents of the Carboniferous slates of the Irish geologists.

Calcine (Lat. calz, calcis, lime).—To reduce a substance, by heat, to a calx
or friable state, by the expulsion of some volatile matter either combined
with it or forming its cementing principle, as the carbonie acid from lime-
stone, or the water of crystallisation from salts. To oxidise as a metal ; to
reduce to a metallic calx. Calcination.—The process of reducing any ore
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or mineral to a calx by the application of heat. Thus chalk by burning is
reduced to guicklime, and gypsum to plaster-of-Paris.

Cilcite (Lat. calr, lime).—A common mineralogical term for the crystal-
lised varieties of carbonate of lime, which are known also as Calcareous or
Calc-spars, which see. The calcites are among the most universally diffused
of mineral crystals.

Célcium (Lat. calz, quicklime).—The metallic basis of lime, originally
discovered by Sir Humphrey Davy in 1808. It is a whiter metal than
strontium and barium, and is extremely oxidable, rapidly becoming the
protoxide, or quicklime, on exposure to the atmosphere

Calc-Sinter (Ger. sinfern, to drop).—This term is usually applxed to
compact stalagmitical or stalactitical deposits from calcareous waters.
The gradual increment of cale-sinter is usually marked by lines or layers
of varying hardness and colour.—See SINTER and CALC-TUFF.

Calc-Spar or Calcareous Spar.—The general term for crystallised car-
bonate of lime or calcite, which occurs in a vast variety of forms, and in
various degrees of purity—from the pure pellucid rhombs of Zeeland spar
to the confusedly crystalline aggregates of the ordinary marbles. The
primitive crystal of cale-spar is rhombohedral, with obtuse angles of 105° 8’
and 74°52'. The derivative forms and combinations are said to exceed 800 ;
they are all easily cleavable, and when irregular are readily distinguished
from quartz by being easily scratched, or by effervescing under acids.
Cale-spar, in its purest form, consists of 44 carbonic acid and 56 lime ; or
40 calcium, 12 earbon, and 48 oxygen.—See LIMESTONE.

Calc-Tuff or Calcareous Tufa.—A porous or vesicular carbonate of lime,
generally deposited near the sources and along the courses of calcareous
springs, incrusting and binding together moss, twigs, shells, and other
objects that lie in the way. Occasionally, when such springs discharge
themselves into lakes and seas, beds of considerable thickness are formed,
producing a light calcareous rock like the travertine of Italy. When slowly
formed in the open air, compact incrustations are the usual result, and
these are known by the name of calc-sinter. In these calcareous springs,
commonly known as ¢ petrifying springs,” the lime is held in solution by
an excess of carbonic acid, or by heat, if it be a hot spring, until the water
in issuing from the earth cools or loses part of its acid, and then the cal-
careous matter is precipitated in a solid state.—See TRAVERTINE.

Caldéra.—A Spanish term for the deep caldron-like cavities which
occur on the summits of extinet voleanic mountairs and islands, and evi-
dently the extinguished craters of ancient volcanoes.

Calédonite.—A mineralogical term for a cupreous sulphato-carbonate of
lead, occurring in long prismatic crystals, or in acicular tufts of a fine
verdigris or mountain-green ; transparent or translucent, and having a
resinous lustre ; consists, according to Brooke, of 55.8 sulphate of lead,
32.8 carbonate of lead, and 11.4 carbonate of copper. So called by Beudant,
from its being found at Leadhills in Scotland (Caledonia).

Calliard (Gr. ckallis, Fr. caillon, a flinty pebble).—A local name for any
hard siliceous stone ; often applied by English miners and quarrymen to
beds of cherty or siliceous limestone.

C4llimus,—The name given to the loose and movable central core of
the Aetites, or Eagle-stone, which see.

Calomel (Gr. Zalos, fair ; melas, black or Ethiops mineral).—Chloride of
mercury (15.1 chlorine and 84.9 mercury), a rare mineral, occurring in the
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quicksilver mines of Europe in pyramidal crystals or tubercular crusts, of
a greyish-white colour, occasionally translucent, and sectile. A prepara-
tion of mercury (the submuriate or dichloride), much used in medicine.

Calp.—A provincial Irish term for an impure argillaceous limestone, or
rather argillo-ferruginous limestone ; hence the name Calp-slates, adopted
by Mr Griffiths for a considerable thickness of shale, argillaceous lime-
stone (calp), and flaggy sandstone, which occurs between the two great
bands of Carboniferous limestone, as developed in Ireland. The Calp-slates
lie above the lower band, the Carboniferous slates beneath it.

Calyméne (Gr. kekalymene, concealed, obscure.)—A genus of trilobites
deriving its name from the obscurity which long hung over the real nature
of these crustaceans ; the ¢ Dudley Trilobite” or ¢“ Dudley Locust” of col-
lectors. The genus occurs throughout the Silurian system, but more
especially in the Ludlow rocks of England, and is distinguished by its
ovate, convex, and deeply-trilobed shell or crust, which is found either
expanded or coiled up like the oniscus or wood-louse. The common
Calymene Blumenbachiz, or * Dudley Trilobite,” is found from one to five
inches in length ; has the head or cephalic shield large, convex, rounded
in front with a well-marked border, boldly three-lobed, and having the two
compound facetted eyes set widely apart on the sides of the shield ; the
thoracic portion consists of thirteen segments, and the pygidium or tail-
plate is small and nearly semicircular.

Cémbrian (Cambria, the ancient name for Wales).—Belonging to Wales.
In geology, a term employed by Professor Sedgwick to designate the lowest
fossiliferous rocks as developed in North Wales. As originally employed,
the term embraced several series of strata (the Caradoc or May Hill sand-
stone, the Llandeilo flags, and the Bala limestone) which have since been
ranked as Lower Silurian. Asnow received by geologists, the ¢‘ Cambrian
System” embraces the Lingula flags of North Wales, the Stiperstones of
Shropshire, the lower Greywacke of the south of Scotland, and the lowest
fossilferous rocks of Wicklow in Ireland, and is regarded as the equivalent
of the Hurontan System of North America, which see.-——See also tabula-
tions, ¢ GEOLOGICAL SCHEME.”

Camélide (Lat. camelus, a camel).—The Camel family, which includes
the true camels of the eastern hemisphere and the llamas of the western.
They are the only ruminants having incisors in the upper jaw, and are now
a limited family, though remains of an extinct species have been found in
the Tertiaries of the Siwalik hills in India, and of allied genera, such as
Stvatherium from the same deposits, and Macrauckenia from the later
Tertiaries of South America.

Cémeo (It. cammeo).—A precious stone engraved in relief, as opposed to
an <ntaglio, which is cut into the stone. The earliest cameos appear to
have been cut upon the onyx, and subsequently upon the agate. The true
cameo is formed upon a stone of two or more layers differing in colour, and
the art of the engraver consists in so cutting as to appropriate these differ-
ent coloured layers to distinct parts or elevations of the figure to be pro-
duced. Porcelain and glass have been employed with indifferent success
as a substitute for the natural gems; and the shells of various mollusca
are now chiefly used to produce cheap and not inelegant imitations.

Campflodiscus (Gr. kampylos, bent, and discos, a quoit or disc).—A
genus of Tertiary infusorial organisms; so called from their form, which
is that of an oval disc, somewhat incurved or bent inwards upon itself.
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.Their siliceous shields occur in profusion in the tripoli or polishing-slate
of Bohemia and other regions,

Céncellated (Lat. cancelli, a grating of bars, lattice-work).—Latticed ;
anything which is cross-barred, or marked by lines which cross each other
at right angles. This cancellated arrangement is common in leaves, in
bones of certain mammals, in the bryozoa, and other organic structures.

Cangéua (Span.)—A South 'American term for the volcanic mud of the
Quitenian Andes. This mud is compact, slightly argillaceous, and more or
less saline, and occurs in rock-like masses, yielding very slowly to atmos-
pheric agency, or even to running water.

Cénine, Canines (Lat. canis, a dog).—Dog-like ; partaking of the nature
of, or exhibiting the characteristics of, the Dog tribe. The ‘canines” or
canine teeth in mammals are those strong, sharp-pointed teeth (one on
each side in either jaw), inserted between the incisors and premolars; and
are so termed from their well-marked development in the dog, for whom,
as for other animals possessed of them, they perform the function of cutting
and tearing.—See TEETH.

Cénnel Coal.—A compact, brittle, jet-like variety of coal, sonorous when
struck, breaks with a conchoidal fracture, and does not soil the fingers
when handled. It is said to derive its name from the candle-like light it
yields when burning ; and is known to the Scotch minersas ¢ parrot-coal,”
from the crackling, chattering noise it emits when first thrown into the fire.
It occurs interstratified in the Coal-measures of certain districts along with
ordinary coal, and often forms, in the Scotch coal-fields, the upper portion
of a seam of splint-coal, or even of a bed of black-band ironstone. Occa-
sionally these ironstones become so bituminous as to pass into a cannel
coal more or less pure; and wice versd, a cannel coal often becomes so
ferriferous as to afford an available ironstone. Cannel coal appears to
have been formed either by the greater maceration of the vegetable mass,
or under such conditions as permitted a more equable and thorough bitu-
minisation than in ordinary coal. It is used chiefly in the manufacture of
gas, for which it is admirably fitted ; and some of the more lustrous and
tougher varieties are worked, like jet, into ornaments and curiosities.

Cafions (Span.)—The name given in western America to the profound
gorges or river-channels that occur in the region of the Rocky Mountains.
Many of these chasms (e.g., those of the Colorado) are wall-sided and cut
through stratified rocks as well as granites to the enormous depth of 3000
and 4000 feet.

Cantalite.—A variety of pitchstone containing crystals of glassy felspar,
of a green colour, slightly translucent, and so named from its occurring in
the Cantal.

Capillary (Lat. capillus, a hair).—Hair-like. Applied to amianthus,
certain zeolites, and other minerals whose crystals occur in filaments or fine
hair-like masses ; also to fine tubes less than the twentieth of an inch in
diameter, and capable of sustaining or attracting any liquid considerably
above the level at which they may be immersed. This capillary attraction,
as it is termed, is a phenomenon which occurs less or more in all porous
bodies—the minute interstices acting as capillary tubes, and ‘drawing”
or “attracting” any liquid considerably above the level of its mass.

Céradoc Sandstone.—The upper member or series of the ¢ Lower
Silurian” formation, as it occurs in the hilly range of Caer Caradoc in
Shropshire, from which it takes its name (Caractacus, king of the ancient
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Britons, corrupted Caradoc). Inthe typical district, the Caradoc group
consists of sandy shales, courses of shelly sandstone occasionally passing
into bastard limestone, and light-coloured siliceous sandstones and grits.
They are worked as freestones ; and notwithstanding their soft and sectile
character, these Caradoc sandstones are laden with a profusion of fossils of
the same species as occur in the slaty argillaceous rocks of large tracts of
Wales—e.g., Snowdon and Bala.—See SILURIAN SYSTEM.

Cérapace (Gr. karabos, a crustaceous animal like the crab and lobster).
—A general term for the crustaceous and horny coverings of certain classes
of animals, which, like the plates of the armadillo, the horny shell of the
tortoise, and the calcareous crusts of the crah, protect the internal parts
from injury, and become, as it were, a sort of external skeletons. The
term, however, is mainly applied to the shields of the tortoises, crustacea,
and infusorial animalcules.

Carbon (Lat. carbo, the inflammable matter forming charcoal).—Carbon
is one of the elementary substances, and in its pure form exists only in the
diamond. By combustion in oxygen it forms carbonic acid gas. In its
impure or mixed forms carbon occurs largely in nature, as in the substance
of all wood plants; in the tissues of animals; and abundantly in many
minerals, as in the coals, bitumens, mineral resins, &c.

Carbonéceous (Lat. carbo, coal).—Coaly ; applied to rocks containing
abundant traces of fossil carbon, or vegetable debris; hence ‘ carbona-
ceous shales,” ¢“ carbonaceous sandstones,” &c.

Cérbonate.—In chemistry, any compound of carbonic acid with a base ;
as carbonate of lime, carbonate of iron, &c.

Carbénic Acid.—An acid formed by the chémical union of carbon and
oxygen. It is the gas given off during the effervescing of soda-water,
champagne, and other similar liquids. It occurs largely in nature, being
given off by voleanic vents, by fissures in mines, caves, and wells, by many
mineral waters, by the respiration of animals, and during the decay of
vegetable substances. It is an essential ingredient of all calcareous rock-
masses (carbonate of lime), and an active agent of disintegration, whether
combined with the atmosphere or with the waters that deeply percolate
the rocky strata.

Carboniferous (Lat. carbo, coal, and fero, I bear).—Coal-bearing ; coal-
yielding. The term is usually applied to that system of Palmozoic strata
from which our main supplies of coal are obtained, or to the respective
groups or members of that system ; hence we speak not only of the ‘“Car-
boniferous system,” but of the ¢ Carboniferous limestone,” the ‘“ Carboni-
ferous slates,” and so forth.

Carboniferous System.—That formation, or system of fossiliferous strata,
which, in order of time, succeeds the Old Red Sandstone, and is in turn
surmounted by the Permian or New Red Sandstone of the earlier English
geologists. As a system, it constitutes the younger or upper portion of
the Palzozoic cycle, and derives its importance from being, in Britain,
North America, and other countries, the great repository from which are
obtained the chief supplies of CoAL, so indispensable to the industrial arts
and manufactures of modern civilisation. Lithologically, the system con-
sists of alternations of sandstones, shales, clays, limestones, coals, and
ironstones, in every degree of admixture and purity, and of every condi-
tion of formation—terrestrial, fresh-water, estuary, and marine. Paleon-
tologically, there have been discovered in its strata representatives of all
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the great forms of life, with the exception, perhaps, of true dicotyledonous
plants in its flora, and of birds and mammals in its fauna. As its name
implies, the most striking peculiarity in the formation is the profusion of
fossil vegetation, which marks less or more almost every stratum, and
which in numerous instances forms thick seams of solid coal. Although
this coaly or carbonaceous aspect prevails throughout the whole, it has been
found convenient to arrange the system into three groups—the Lower Coal-
measures or Carboniferous Slates, the Mountain or Carboniferous Lime-
stone, and the Upper or True Coal-measures; or more minutely, as is
generally done by British geologists, into—

1. Upper Coal-measures.

2. Millstone Grit.

3. Mountain Limestone ; and

4, Lower Coal-measures.
Other subdivisions have been attempted according to the local peculiarities
of different coal-fields; but it is enough for the purposes of the general
reader to know, that all these minor arrangements can be readily co-
ordinated with one or other of the above four series. Thus Sir R. Griffiths,
in his Geological Map of Ireland, gives the annexed subdivisions :—

a. Coal-measures, upper and lower, 5 1000 to 2200 feet.
b. Millstone Grit, . £ 350 ,, 1800 ,,
05 Mouutam leestone upper, mxddle, and

low § 3 1200 ,, 6400 ,,
d. Carbomferous Slate, { 700 ,, 1200 ,,
e. Yellow Sandstones (of Mayo, &e. )5 w1th

shales and limestones, a 400 ,, 2000 ,,

Now, here there is this little difficulty in co-ordmating, as we have first
the usual members of the system, a, b, ¢, and d, and a subjacent series,
which lies fairly open to the question whether it is not the equivalent of
the ““yellow sandstones ” which form the uppermost portion of the Old Red
Sandstone or Devonian system in other localities. Again, the Carboniferous
strata of the south of England (on the Avon near Bristol) are ngen in the
¢ Geological Survey's Memoirs’ as consisting of :—

a. Millstone Grit—here mostly a hard reddish grit-

stone, the grains often almost confluent, as in what

are called quartzites and quartz-rocks, Y . 950 feet.
0. Alternations of Limestone, red or grey, compact or

granular, with shales, red dark, or grey, and sand-

stones. Most of the strata fossﬂlferous and Pro-

ducta gigantea abundant near the base, . 400 ,,
¢. Scar Limestones—grey, reddish, mottled brown, and

black ; compact, shelly, crmmda.l and oolitie, in

beds varymg in thickness, and partla.lly divided by

shales, 1440 ,,
d. Lower Series, enclosmg many alternations of lime-

stones and shales, the former often black, brown,

yellowish, sometimes impure, and in one part

charged with fish-remains and cyprides in abun-

dance, c sS4 3 : 3 S DUV

*.* The upper part of the Old Red shows yellow and grey sandstones
and marls.
In this case there can be no difficulty in at once assigning b and ¢ to the

great series of the Mountain Limestone ; while d is evidently the equiva-
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lent of the * Lower Coal-measures” of Scotland, with a few of its beds
graduating, it may be, into the yellow sandstones of the underlying Devo-
nian. In Fifeshire, on the other hand, we have—

@. True Coal-measures—consisting of numerous alter-
nations of coal, shales, sandstones, ironstones,
and occasional beds of impure limestone, . 2500 feet.
b. Several strata of crinoidal and producta limestone,
with intervening beds of shale, sandstones, and
thin seams of coal, 300 ,,
¢. A vast thickness of whitish fine- g‘ramed sandstones,
bituminous shales, a few thin seams of coal,
mussel-bands or shell—limestcne, and fresh-water
limestones abounding in cyprides, 5 512000, ,,

In this instance there is no development of Millstone Grit—the whole
system resolving itself, as it does in many other regions, into Upper Coal,
Mountain Limestone, and Lower Coal. In Nova Scotia, again, we have in
the lower series a vast development of gypseous beds, which look some-
what puzzling at first sight to an English geologist; but which, when
taken in connection with the associated shales and coals and fossils, admit
of easy co-ordination on the large scale with the main subdivisions estab-
lished by British geology. How far these subdivisions may indicate
separate life-periods, or only portions of one great epoch, has yet to be de-
termined by a more minute and rigorous comparison both of vegetable
and animal species, In the mean time, existing evidence rather favours
the latter opinion, and geologists are nearly at one in regarding the Car-
boniferous system as a great life-period, characterised from all others by
many forms of a varied marine and estuary fauna—its gigantic sauroid
fishes, crustaceans, encrinites, and corals; but in particular by the vast
profusion of its endogenous flora—its stigmaria, sigillaria, lepidodendra,
Savularie, Knorrie, bothrodendra, wulodendra, calamites, asterophyllites,
and filicites—plants which rose, culminated, and died out with the period,
never again to be repeated in the onward phases of vegetable development.

Carbuncle (Lat. carbunculus, a little coal, from carbo).—The name given
by jewellers to the variety of precious garnet (Pyrope) which is set en ca-
bochon. It is of a deep red colour, with a mixture of scarlet, and when
held up to the sun becomes exactly of the colour of a burning coal.

Carchdrodon (Gr.)—Literally “jagged tooth;” a genus of Tertiary
sharks, so termed from their notched or jagged teeth, which are often of
great size, and indicating dimensions more than double that of the largest
existing species. The living genus Carckarias comprises the large sharks
with cutting triangular teeth, crenated or notched on their margins, and
having a broad base. In the extinct Carcharodon the teeth differ from
those of Carcharias in being solid in the centre, while in the latter they
are hollow; but in both genera the teeth exhibit the same reticulated
structure of medullary and calcigerous tubes.

Carchardpsis (Gr.)—Literally ¢‘shark-like;” a genus of Carboniferous
shark-like fishes, founded by Agassiz on their teeth—the only portions
yet discovered.” These teeth occur in the Carboniferous Limestone ; are
compressed, triangular, crenated on the edges, with large plaits or folds in
the enamelled surface, towards the base of the crown.

Cardiglio Marble.—A grey, clouded variety of marble obtamed for
ornamental purposes from the island of Corsica.
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Cardinal (Lat. cardo, a hinge).—A term implying importance, and sug-
gestive of the hinge or point on which a thing turns or depends. Thus the
cardinal points of the compass are the North, South, East, and West ; the
cardinal signs of the zodiac, Aries, Cancer, Libra, and Capricorn.

Cardiocrpon (Gr. kardia, the heart, and karpos, fruit).—A genus of
small heart-shaped seeds occurring in groups on the shales of the Coal-
measures as if they had grown in clusters. Supposed by Brongniart to be
Lycopodiaceous ; by others, to have fallen from some species of A sterophyl-
lites ; and by Lindley, to have, like other genera of the Coal era, no very
positive modern analogy.

Cérdium (Gr. kardia, the heart).—The cockle-shell, so named in allu-
sion to its heart-like form; a well-known dimyarian bivalve occurring in
many specific forms, both recent and fossil, in almost every sea, and from
the Lias upwards. The cockle-like bivalves occurring in palzozoic forma-
tions are Cardiola, Cardiomorpha, and similar provisional genera: Cardita,
Cardinia, Cardilia, &c., are chiefly mesozoic and neozoic forms, and be-
long to the family CYPRINIDZ.

Carnélian (Lat. caro, carnis, flesh).—Applied originally to a flesh-colour-
ed variety of calcedony ; but now a lapidary’s term for the more trans-
parent varieties, whether brown, blood-red, yellow, white, or almost
black. Carnelian is uniform in colour, or it may be less or more clouded,
but it is never figured or striped like the agates. The colouring matter
seems to be peroxide of iron, which may be acted upon by heat so as to
convert specimens originally yellow into a fine deep red, as is done with
those found at Cambaya, near Surat. The finest carnelians are found in
India, Arabia, Surinam, and Siberia ; but fair specimens are also obtained
from Bohemia, Saxony, and Scotland. According to Heintz, a Chinese
variety yielded—silica, 99.37 ; alumina, .081; iron peroxide, .050 ; mag-
nesia, .028 ; potash, .004 ; soda, .075 ; carbon, .003 ; and water, .391.

Carnivora (Lat. caro, carnis, flesh, and voro, I devour).—One of Cuvier’s
orders of the mammalia (hyzna, tiger, &c.), so called from their subsist-
ing solely on flesh, Carnivorous.—Living on flesh, in contradistinction to
herbivorous, frugivorous, &c.—See tabulations, ¢ ANIMAL SCHEME.”

Carpolithes (Gr. carpos, fruit, and lithos, stone).—The general term for
fossil fruits, such as those found in the Tertiary clays of the London basin,
in the Coal shales of Newcastle, &c.

Carrdra Marble.—A pure white, semi-transparent saccharoid marble
obtained from the mountains of Massa Carrara in Italy, and highly valued
for statuary purposes. It is an altered or metamorphic limestone of the
Oolitic period.

Caryécaris (Gr. karyon, a nut, and karis, shrimp).—A small crustacean,
from the Lower Silurian slates of Skiddaw, having a long, pod-shaped,
bivalved carapace; rounded anteriorly, sub-truncate behind, and with the
back and front sub-parallel. The surface is smooth, or with only oblique
wrinkles near the margins, but with no parallel lines of sculpture. Body,
telson, and appendages unknown.

Caryophyllia (Gr. keryophyllon, a clove).—Literally ¢ clove-shaped;”
a genus or section of lamellated Anthozoarian corals occurring from the
Upper Silurian to the Chalk inclusive. The polyparium or calcareous axis
is turbinated or cylindrical, simple or branched, longitudinally striated,
fixed at the base ; the cells boldly lamellated.

Cascdde (Fr. from Ital. cascare, to fall).—A waterfall ; usually applied in
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geography to waterfalls on streams and rivulets, in contradistinction to
the falls or cataracts on larger rivers.

Casc4lho (Span.)—The name given in Brazil to the auriferous or gold-
bearing detritus of the country. ¢ The commeon cascalho,” says Ansted,
‘“is an indurated soil in which gold is contained, and seems to consist of
the fragments of veins which have been by some means broken up, rolled
about by the action of water, and buried by it among the clays which have
composed its bed.” The cascalho is also the principal repository of the
Brazilian diamonds.

Cassiterite (Gr. kassiteros, tin).—A mineralogical term for the oxide of
tin, or ordinary tin-ore, which consists of 79 tin and 21 oxygen, but often
mixed with impurities of iron peroxide, silica, manganese, and_the like.
Most of the tin of commerce is derived from this ore.

Castoroides (Gr. kastor, beaver, and eidos, like).—A large rodent allied
to the beaver and capybara, and found, along with the remains of mastodon,
in the post-glacial deposits of North America ; e. g., the Castoroides Ohioen-
sis of Foster and Wyman.

Cétaclysm (Gr. kataklysmos, inundation).—Any violent flood or inun-
dation that overspreads or sweeps over a country; deluge; debacle.
Cataclysmal.-—Applied to the effects or destructive power of such violent
inundations.

Caténipéra (Lat. catena, a chain, and pore, cell).—Chain-pore coral ; a
genus peculiar to palmozoic strata, and so termed from the chain-like
arrangement of its pores or cells in polished specimens. In catenipora the
polyparium is hemispherical, composed of vertical anastomosing lamelle ;
cells tubular, oval, terminal, and united laterally, so that in transverse
sections they present a chain-like arrangement. Often found in hemi-
spherical masses more than a foot in diameter., Known also by the Greek
synonyme, Halysites, which see.

Cat’s-Eye.—A variety of chalcedonic quartz, of a greenish-white or grey,
olive-green, red, brown, or yellow colour, and containing parallel fibres of
amianthus, which produce a peculiar play of light ; hence the name. For
this peculiar play of light the French use the term chatoyant. The finest
varieties of this mineral are brought from Ceylon and Malabar.

Catlinite (after Catlin, the American traveller).—A reddish variety of
claystone from the Céteau des Prairies, west of the Mississippi, which is
carved into tobacco-pipes by the North American Indians,

Caundal (Lat. cauda, the tail).—Belonging to or connected with the tail ;
as ‘‘ caudal fin,” the tail fin ; ‘“ caudal vertebrm,” vertebre of the tail.

Caudex (Lat. cauder, a stem or stock).—In botany, usually applied to
the upright stem of ferns, the leaves of which are technically termed
Jfionds, and the root-like or underground stem a skizome.

Cauldpteris (Gr. Zaulos, stem, and pteres, fern).—Literally tree-fern ; a
genus of stems or trunks found in the Coal-measures, and by Lindley re-
garded as decidedly the stems of tree-ferns, in consequence of their shal-
low sinuous furrows, and spirally-arranged long oval leaf-scars.

Caves, Caverns (Lat. cavus, hollow).—Caves occur less or more along the
rocky shores of all free-flowing seas, and are the results of abrasion by
waves laden with gravel, &c., and acting upon pre-existing fissures or the
softer portions of the exposed rocks. They occur chiefly in trap-rocks
and in limestone strata— the former from structural and irregular wasting,
the latter from infiltration and chemical erosion, The most celebrated
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caverns, however, occur in limestone strata, and appear to be the results
partly of fissuring by subterranean disturbance, and partly of waste by the
percolation and passage of carbonated waters. They are sometimes ar-
ranged into four kinds—*“1. Those which have arisen from fissures in the
rock, and are therefore wedge-shaped crevices, widest at the opening. 2.
Those that face the sea-shore, and are merely holes that have been worn
out by the dashing of the waves against the cliff. 3. Those which open to
the face of an inland cliff, and give egress to water. 4. Those whose en-
trances are holes in the ground opening very wide beneath, and having
the appearance of water having at one time flowed in from above.” —(J. E.
Woods, ‘Geol. Observ. So. Australia.’) Someare celebrated for their great
extent and subterranean -waters (Kentucky); others for their gorgeous
stalactites and stalagmites (Antiparos); and many, of late, for their
treasures of sub-fossil bones (Kirkdale, Kent’s-hole), and consequently
known as ‘“ Bone Caves,™ or ¢‘ Ossiferous Caverns,” which see.

Cawk.—A familiar term for heavy-spar or native sulphate of barytes,
which see.

Célestine (Lat. celum, the sky).—A mineralogical term for sulphate of
strontian, in allusion to its colour (sky-blue), which usually ranges from
bluish-white to indigo blue, and is rarely reddish or yellow. Celestine
occurs in rocks of all ages, but more frequently in the newer formations.
Its average composition is 56.5 strontia, 42.5 sulphuric acid; with traces
of iron, baryta, lime, and water.

Cemént (Lat. cementum).—In building, literally chips for filling up the
interstices between the larger blocks ; now applied to mortar or any simi- .
lar substance used for uniting other materials, and which ultimately
hardens and binds them together. Roman cement, a mortar made of lime
and puozzolano (voleanic tufa) ground to fine powder ; hydraulic cement,
any mortar that sets rapidly and hardens under water (which see). There
are numerous builders’ or architects’ cements in the market, some for
facing walls in imitation of stone, others for setting under water, some
for resisting fire, and others for the exclusion of damp (as Gibb’s, Parker’s,
Keene’s, Pew’s, Martin’s, &e.) ; but in all of them lime, silica, and alumina
in various proportions, and in different states of calcination, are the prime
ingredients, |

Centres of Creation.—‘‘ When the fauna or flora of a province (we quote
the late Edward Forbes) has been thoroughly investigated, the diffusion
of the individuals of the characteristic species is found to indicate that
the manifestation of the creative energy has not been equal in all parts of
the area; but that in some portion of it, and that usually more or less
central, the genesis of new beings has been more intensely exerted than
elsowhere. Hence, to represent a province diagrammatically, we might
colour a nebulous space, in which the intensity of the hue would be exhi-
bited towards the centre, and become fainter and fainter towards the cir-
cumference. This feature of zoological and botanical provinces gives rise
to the term centres of creation ; and in none, except one centre of creation,
do we find the same assemblage of typical species; in other words, no
species has been called forth originally in more areas than one.”—See
SPECIFIC CENTRES.

Cephaldspis (Gr. kephale, the head, and aspis, a shield).—A fish of the
Lower Old Red or Devonian period, so called from having the bones of
the head united into a single shield-like case, and terminating posteriorly
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in three pointed spines or prongs—one on each side below, and a third in
the mesial or dorsal ridge. The body also seems to have been protected
by osseous bands and quadrangular scales, leaving the tail, pectorals, and
other fins free as in the living trunk-fish. There are several species, all
having the head large in proportion to the body, and none exceeding ten
or twelve inches in length. The dentition, and even the position of the
mouth, is unknown, though evidently placed beneath the head, and in all
likelikood suctorial, as in the living sturgeon. The Cephalaspide form a
very limited family, and embrace such provisional genera as Cephalaspis
proper, Auckenaspis, Pteraspis, and others of which very little is yet known.

Cephalépoda (Gr. kephale, the head, and pous, podos, foot).—The highest
class of mollusca, so called from the principal organs of locomotion being
attached to the head in the form of muscular arms or tentacles, as in the
cuttle-fish and nautilus. In addition to their tentacular organs of motion,
many have fin-like processes, and all can propel themselves by the forcible
expulsion of water from their respiratory chamber. Of living forms one
or two, like the nautilus, have external shells; all the others, like the
cuttle-fish, are ‘‘naked” or shell-less, but possess an ¢nternal bone or
‘“ pen,” the representative of the shell. On the other hand, most of the
fossil forms, as orthoceratite, ammonite, &ec., have external shells, either
straight, coiled in a vertical plane, or curved variously; though a large
section also of the extinct forms were naked, and possessed internal ‘“ pens”
or shelly organs which occur abundantly in Secondary strata, and are
known as belemnites, belemnoteuthites, and the like. Having numerous
organs of prebension, powerful jaws like the mandibles of a parrot, spiny
tongues, large eyes, acute senses, active locomotion, and a more concen-
trated nervous system than other mollusca, the cephalopods, both now and
in former ages, appear to have been the tyrant scavengers of the waters.
They are all marine and predatory, living on shellfish, crabs, and fishes.
They occur fossil in all formations, and appear to have culminated in
point of numbers and power during the Oolitic period—each great period
having its own peculiar and characteristic forms. 1t is usual to divide
the Cephalopods into two orders—the TETRABRANCHIATA and the Di-
BRANCHIATA, the former having four branchial plumes, two on each side,
and the latter only two branchial plumes, one on each side. The tetra-
branchs or Nautiloids form two families, the Nautilide, and Ammonitide—
the former including the existing nautilus (the only living representative
of the order), the orthoceratite, lituite, and others having external cham-
bered shells with plain partitions, or sutural junctions and siphuncle
more or less central; the latter the extinct ammonites, baculites, and
others having also external chambered shells, but these with foliaceous
complex sutures, and siphuncle dorsal, or on the back of the chambers.
The dibranchs or cuttle-fishes, on the other hand, have almost always
internal shells or ¢ pens,” which are frequently rudimentary, and when
external, or rather psendo-external, are never chambered. They constitute
two main sections—1st, Those with ten tentacular organs (decapoda), such
as the Spiralide or spirule, the Sepiade or cuttle-fishes, the Loligide or
squids, and the fossil Belemnitide or belemnites; and 2d, Those with
eight tentacles (octopoda), such as the Octopodide or poulpes, and the
Argonautide or paper-nautili, which are provided with a thin fragile
pseudo-external shell. To the pal@ontologist many of these distinctions
are of prime importance, and are curiously indicative of creational pro-
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gress. Thus, in the Paleozoic genera the sutural junctions are plain and
simple, while in the Mesozoic they become foliaceous and complex—
nautilites, goniatites, ceratites, and ammonites, not only indicating generic
distinctions, but time and successive formations. So also in Palxozoic
genera their tentacles were void of acetabula or sucking-cups (TENTACUL-
IFERA); while those of Neozoic periods are almost invariably provided
with them (ACETABULIFERA). In like manner the fetrabranchs preceded
the dibrancks, and thus, while the former is now represented by a single
genus, the latter has representative families and genera in every region of
the existing ocean.—See tabulations, ‘¢ ANIMAL SCHEME.”

Cerati6earis (Gr. keration, a pod, and kdris, shrimp).—An upper Silu-
rian crustacean, whose exact affinities are unknown, but whose form
apparently connects it with apus and dithyrocaris. 1t derives its name
from its large, finely-striated, pod-like, bivalved carapace (which has fre-
quently been mistaken for a bivalve shell) ; and its shrimp-like segmented
body, which consists of five or six free segments, terminated by three strong
sharp-pointed spines—the leptocheles of palwontologists before they were
found in attachment. The finest specimens have been found in the upper
Silurians of Lesmahagow.

Ceratites (Gr. Zeras, a horn—curved like & ram’s horn).—A genus of Am-
monitide, having the lobes of the sutures peculiarly crenulated. The
ceratites are characteristic of the Trias (in which upwards of twenty
species have been discovered), and are distinguished from the ammonites
of the superincumbent Lias and Oolite by the absence of foliaceous sutures
—the descending lobes terminating in small denticulations, as above
described.

Cerdtodus (Gr. keras, a horn, and odous, tooth).—A genus of cestraeiont
fish-teeth occurring abundantly in the ‘ Bone-bed,” between the Trias and
Lias formations, aud very puzzling from the variety of shapes they assume.
They have in general an uneven or undulating upper surface of dentine
and enamel, and an under layer of reticulated osseous tissue; the several
plates or teeth apparently varying in form according to the position they
occupied in the pavement-like palates of the cestraciont.

Ceratose (Gr. Leras, a horn).—Horny ; having the texture and consistence
of horn. Applied to organic structures that have a horny aspect or con-
sistence ; e.g., the sponges, which are usually divided into the ‘ ceratose,”
““siliceous,” and ‘“ calcareous,” or the korny, flinty, and limy.

Cerite, Cererite.—A siliceous protoxide of cerium, occurring in short
six-sided prisms, also massive and granular ; of a dark peach-red or clove-
brown colour; very hard, and of dull adamantine or resinous lustre. Con-
sists of 64255 protoxide of cerium, 19.18 silica, 7.28 protoxides of lanthanum
and didymium, 1.54 protoxide of iron, 1.85 lime, and 5.71 water.

Cerithian.—A term occasionally applied to certain strata of the Vienna
Tertiary basin, from their being charged with several species of the spiral,
elongated, gasteropod shell, Cerithium.

Cerfthinm (Gr. Zeration, a small horn).— A well-known gasteropod
genus, the type of the Cerithiade. Shell turreted, elongated, many-
whorled, with indistinct varices; aperture small, with a tortuous canal in
front; outer lip expanded; inner lip thickened. The existing species
(about 100) have a world-wide distribution ; the fossil (about 400) range
from the Trias upwards, some species being especially characteristic of
Tertiary strata.
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Cérium.—One of the rarer metals discovered by Hisinger and Berzelius
in 1803, in the mineral named cerite, which consists of silica and protoxide
of cerium with minor proportions of iron, lime, and water, together with
the less-known metals didymium and lanthanumn.

Certissite (Fr. ceruse, white-lead).—Carbonate of lead occurring crystal-
lised, fine, granular, or earthy; colourless or white, and often grey or
yellowish-white, and consisting of 83.58 protoxide of lead and 16.42 car-
bonic acid. It is a common ore of lead, especially in beds or veins with
galena (sulphuret of lead), from the decomposition of which it is supposed
to be derived ; the liberated sulphuric acid acting on calc-spar, whose car-
bonic acid combines with the protoxide of lead.

Cérvical (Lat. cerviz, the neck).—Belonging to the neck, as the cervical
vertebra, or vertebrs which form the neck.

Cestracionts, Cestraciontidee (Gr. Zesira, a pike, a kind of fish, so called
from its formidable teeth).—The first and oldest sub-family of sharks,
beginning, says Buckland in his ¢Bridgewater Treatise,’ with the Transition
strata, appearing in every subsequent formation till the commencement
of the Tertiary, and having only one living representative—viz., the Ces-
tracion Philippt, or Port-Jackson shark. The character of the cestracionts
js marked by the presence of large polygonal obtuse enamelled teeth,
covering the interior of the mouth with a kind of tessellated pavement.
In some species not less than sixty of these teeth occupied each jaw.
They are rarely found connected together in a fossil state, in consequence
of the perishable nature of the cartilaginous bones to which they were
attached ; hence the spines and teeth usually afford the only evidence of
the former existence of these extinet fossil species. They are dispersed
abundantly throughout all strata, from the Carboniferous series to the
most recent Chalk; e.g., psammodus, cladodus, helodus, ceratodus, stropho-
dus, acrodus, &e.—See tabulations, ‘¢ ANIMAL SCHEME.”

Cetécea (Gr. ketos, a whale).—Cuvier's eighth order of mammalia, which
includes the whales, dolphins, and other warm-blooded animals inhabiting
the ocean. It is now usual to subdivide the order into sections—Ist, the
CETACEA, including the Balenide or northern whales, the Physiteride or
sperm whales, and the Delphinide or dolphins; and, 2d, the SIRENIA, or
herbivorous cetaceans, which embraces the Rhytinide, and the Manatide
or sea-cows. Remains of cetaceous animals occur only in recent and
Tertiary strata ; e.g., Dinotkerium (?), zeuglodon, balenoptera, &c.

Cetiosatirus (Gr. ketos, whale, and saurus, lizard).—A genus of marine
saurians, whose vertebra and other bones oceur in the Oolite and Wealden,
and which has been so named by Professor Owen from the presumed
general resemblance to the Cetaceans, in the short doubly-concave verte-
bree, and the solid bones and natatory character of the extremities.

Cetotolites (Gr. Zetos, a whale, and ous, otos, the ear, and lithos).— A term
applied by Owen to the fossil petro-tympanics or ear-bones of whales,
which occur abundantly in upper Tertiary formations, like the Suffolk and
Norfolk ‘“Crag.” In general, the peculiar conchoidal-shaped tympanic
bone is the only portion preserved.

Ceylanite.—Known also as Candite, from Candy in Ceylon; a dark-
coloured variety of spinel, which see.

Chébasie or Chébasite (Gr. ckabos, narrow, compressed).—One of the
Zeolite family, occurring in compressed, striated, rhombohedral crystals,
chiefly in the vesicular cavities and fissures of amygdaloid and other
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trap-rocks. Its colour is usually white, but sometimes passing into a
greyish-yellow or pinkish tinge ; its composition uncertain, analyses giving
about 50 silica, 18 alumina, 9 lime, and 10 water, with traces of soda,
potash, and iron.

Chalcédony. —More frequently Calcedony, which see.

Chélcolite (Gr. ckalcos, bronze, and lithos).— A combination of uranium
with phosphoric acid and copper, forming a cupreo-phosphate of uranium.
It occurs in scales of an emerald or verdigris green colour, and is found in
metalliferous veins traversing the granitic rocks and crystalline schists.
Differs from URANITE (which see) only in containing copper instead of
lime.

_Chalcopyrite (Gr. chalcos, copper, and pyrites).—Copper pyrites ; a com-
mon ore of copper, consisting of 34.78 copper, 80.47 iron, and 84.78 sul-
phur. Though a poor ore, nearly one-third of the copper of commerce is
said to be obtained from this source. It may be distinguished from iron
pyrites by its inferior hardness and deeper yellow colour, and from gold by
its brittleness and want of malleability. The fine yellow varieties with a
variegated (pavonine) tarnish are esteemed the richest.

Chalicothérium (Gr. ckaliz, chalicos, gravel).—A genus of fossil pachy-
derms (Anisodon of M. Lartet) intermediate between the rhinoceros and
anoplothere, and characteristic of the upper Miocene strata of southern
Europe and India. So named from its occurrence in the gravelly bed of
the Eppelsheim strata.

Chalk (Lat. calr, Ger. %alk, lime),—The familiar as well as technical
term for the soft and earthy-looking varieties of limestone. The Chalk of
the south of England is well known, both as a rock and as the upper mem-
ber of the Cretaceous System, which see. While the white chalk of com-
merce is well known as a soft amorphous carbonate of lime, which can be
converted into guicklime by calcination, and used for all the purposes of
ordinary limestone, it should be borne in mind that the term ‘“ chalk ” has
also been applied to other substances which are in no sense of the word
limestones, as Red Chalk, a natural clay containing from 15 to 20 per cent
of the protoxide and carbonate of iron ; Brown Ckalk, a familiar name for
umber; Black Chalk, a variety of drawing-slate; and Frenck Chalk, a
variety of steatite or soapstone—a well-known soft magnesian mineral.—
See CRETACEOUS SYSTEM.

Chalybeate (Gr. chalybs, iron or steel).—Applied to springs and waters
impregnated with iron, or holding iron in solution. Springs, whose active
principle is iron, are of two kinds—the carbonated, containing carbonate of
the protoxide of iron ; and the sulplhated, containing the sulphate of iren.

Chalybite (Gr. ckalybs, iron or steel).—Sparry or spathose iron, carbon-
ate of iron, or siderite.—See IRON. The spathose iron-ores are said to
afford the best kind of iron, and one which is admirably suited for the
manufacturing of steel. ¢ Nearly all the Styrian and Carinthian iron,”
says Mr Brislow, ‘is manufactured from chalybite. In those and the ad-
joining countries it forms extensive tracts, traversing gneiss, extending
along the chain of the Alps on one side into Austria, and on the other into
Salzburg. In Britain it occurs chiefly in Cornwall and N. W. of Devonshire

- and Somersetshire, where considerable quantities are raised on Exmoor
and the Brandon Hills,”

Chambered.—Usually applied to shells internally divided into chambers
or compartments, like the existing nautilus.
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Channel (Lat. canalis).—In geography, the course or excavation in which
ariver flows ; the deeper part of a strait, bay, or estuary where the princi-
pal current flows, whether of tidal or fresh water, and which is most con-
venient for navigation.

Chéos (Gr. chaos, literally an immense void or chasm).—Matter without
form or arrangement ; according to the poets, the primal condition of the
material universe before it was arranged and fashioned into Cosmos.
Chadtic.,—Confused ; thrown together into a vast heap without any order or
arrangement, like the debris resulting from a violent land-flood or debacle.

Charcoal.—The carbonaceous residue of animal, vegetable, and combus-
tible mineral substances, when heated to redness in close vessels, or when
they undergo smothered combustion. We have thus lamp-black or
animal charcoal, derived from oils and fats; wood charcoal, from twigs
and faggots ; and coke or mineral charcoal, from ordinary pit-coal.—See
CARBON.

Chart (Lat. ckarta).—A hydrographical or marine map, a draught or pro-
jection on paper of some part of the earth’s superficies, with the coasts,
islands, rocks, banks, channels, or entrances into harbours, rivers, and
bays, the-points of compass, soundings or depth of water, &c., to regulate
the courses of ships in their voyages. While the term map is chiefly ap-
plied to delineations of terrestrial surfaces, ckast on the other hand is
applied to those of marine. There are various kinds of charts, plane, globu-
lar, &c., according to the mode in which the surface is projected or repre-
sented to the eye.

Chatdyant (Fr.)—Changing in lustre like the cat’s eye; a word expres-
sive of that changeable lustre exhibited by various minerals, as they are
turned less or more to the light ; e.g., cat’s-eye opal, Labrador felspar, &c.

Cheiracdnthus (Gr. cheir, the hand, and akantka, a thorn).—Literally
“thorny hand,” in allusion to the ichthyodorulite or spine that protects
the pectoral fins of this fish. The Cheiracanthus belongs to the Acanthod
family ; is found in Devonian strata; was a small, slim fish, covered with
minute, angular, brightly enamelled scales, each having a slight median
ridge, and armed in all its fins with defensive spines.

Cheirélepis (Gr. cheir, the hand, and lepis, a scale).—Literally ¢‘scaly
hand,” in allusion to its scaly pectorals ; a genus of Devonian fishes belong-
ing to the family Acanthodes, and characterised by the great development
of their pectoral and ventral fins, and by the presence only of a small sub-
dorsal. In Cheirolepis the scales are lozenge-shaped, and richly adorned
with minute waving strize on their posterior margins.

Cheirdptera (Gr. ckeir, the hand, and pteron, a wing).—Literally ¢ hand-
wings,”’—the Bats; a well-known order of mammalia, whose fore-feet or
hands are so modified as to enable them to exercise the power of flight—a
power which they alone of all the existing mammalia possess. They are
found in all parts of the world, but most abundantly in tropical countries ;
are crepuscular and nocturnal in their habits; and live, some on insects,
others on the blood of the larger mammalia, and others again on fruits,
Remains of the order oceur in Tertiary strata, and also in many of the
ossiferous caverns, where they seem to have lodged after the manner of their
existing congeners.

Cheirothérium (Gr. cheir, the hand, and therion, beast).—A term applied
by Dr Kaup to an unknown quadruped, the hand-like impressions of whose
feet are common on the slabs of the Trias or Upper New Red Sandstone.
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Tt is supposed by Professor Owen to be one and the same with the batrach-
ian or frog-like LABYRINTHODON, which see.

Cheirtirus (Gr. ckeir, hand, and oura, a tail).—Literally ¢ hand-tail;” a
genus of Lower Silurian trilobites, so termed from their tail or terminal
portion presenting four or five finger-like spines or processes.

Chéle (Gr. ckele, a claw).—Applied particularly to the bifid claws or
pincers of the crustacea, the scorpion, &c. Fossil ckhele (Leptocheles) occur
as early as the Upper Silurian epoch.

Chelichnis (Gr. chelone, a tortoise, and ichnon, footprint).—The supposed
footprints of tortoises occurring on the slabs of the Permian Sandstones of
Corncockle Muir, in Dumfriesshire, and so termed by Sir W. Jardine, who
has figured them in his ‘ Ichnology of Annandale.’

Chelénia (Gr. chelone, the tortoise).—In Cuvier's arrangement, the first
order of the Reptilia, including the tortoise, the turtle, &c., in which the
skeleton of the trunk is external, shell-like, and immovable—the upper
portion being termed the carapace, and the lower or abdominal plate the
plastron. Chelonian foot-tracks are supposed to have been discovered as
early as the Old Red Sandstone period ; but their actual remains have as
yet been found only in the Oolite, Chalk, and Tertiary formations. In
the Tertiaries of the Siwalik hills Dr Falconer discovered the carapace of
the gigantic Zestudo Atlas, or Colossochelys, measuring about 20 feet in
diameter. A

Cheropé6tamus, Cheropotamus (Gr. ckoiros, a hog, and potamos, river).—
Literally ‘“river-hog;” a pachydermatous quadruped occurring in the
Tertiaries of France and England ; very closely related to the Hog family,
and forming, as it were, a link between the extinct anoplothere and the
existing peccary. From its geological position, Professor Owen regards it
as the earliest representative of the hog tribe on our globe; and from its
dentition, considers it to have been more predacious or carnivorous than
any of the existing species.

Chert (quasi guartz).—A mixed siliceous or impure flinty rock, or rather
flinty portions occurring in other strata, as in limestone, &c. Resembles
some varieties of flint and hornstone, but less conchoidal in the fracture,
tougher, and fusible, which latter property is owing to an admixture, less
or more, of calcareous matter. A limestone so siliceous as to be worthless
for the limekiln, is said to be * cherty.”

Chesil Bank (Ger. kiesel, a pebble).—Literally ¢ Pebble bank;” the well-
known shifting pebble beach that extends from Portland to Abbotsbury,
on the southern coast of England.

Chessylite.—The name given by Brooke and Miller to a fine crystalline
variety of the blue carbonate of copper, from its occurring at Chessy, near
Lyons. Known also as Chessy Copper. The primary form of Chessylite is
an oblique rhombic prism ; its colour from azure to Berlin-blue, and in
carthy,varieties, smalt-blue. ‘It is probably the result,” says Bristow,
““ of the decomposition of other ores of copper. It generally occurs lining
cavities in primary and secondary rocks, and associated with malachite
and red-copper. It forms a valuable ore of copper when abundant. 1t is
also used when pulverised as a pigment, under the name of Mineral-blue or
Mountain-blue ; but it is not of much value, from its liability to turn
green.” :

Chidstolite (Gr. chiastos, marked with the letter x, or cleft, and lithos,
stone).—A crystalline mineral, by some regarded as a variety of Anda-
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lusite, and by others as a distinct species. It occurs in long four-sided
prisms of a pale-grey or greyish-green colour, with a dull vitreous lustre,
which present a black or bluish-black crop in their transverse section. It
is found imbedded in clay-slate, especially near granitic outbursts.

China-Clay.—A general term for the finer varieties of pottery clay,
technically known as Kaolin, which see.

China-Stone.—A familiar term for the decomposed granites which yield
the China-clay or Kaolin of commerce.

Chiton (Gr. ckifon, a coat of mail).—A well-known gasteropod mollusc
(the type of the family Chitonide), whose elongated flexible covering or
shell consists of eight transverse imbricating plates, lodged in a coriaceous
mantle, which forms an expanded margin round the body; e.g., the C.
octovalvis of our own shores. Chitons occur fossil from the Silurian
upwards. Their detached plates are apt to be mistaken for the patelliform
shells of other genera; but may be distinguished, in good specimens, by
their granulated or sculptured surfaces, which are divisible into dorsal and
lateral areas, by their processes of attachment on their anterior margins,
as well as by their inner surfaces when these can be freed from the matrix.

Chitonellus (diminutive of chitorn).—A sub-generic form of chiton, chiefly
distinguished, at least in the fossil species, by the form of the plates, which
were isolated or placed independently on the mantle, to which they were
fixed by much larger processes of attachment than in chéton proper. Chit-
onelli occur fossil in several specific forms, the Permian limestones of Dur-
ham having as yct yielded the finest specimens.

Chlorite (Gr. chloros, green). —A soft friable mineral, closely allied in
character to tale and mica, and so called from its greenish colour. It is
generally massive and scaly, or imbedded ard interspersed through other
rocks. ‘‘Chlorite,” says Nicol (‘Man. of Mineral.’), *“is one of the most
widely dispersed and geologically important minerals. Externally it re-
sembles mica [is flexible but not elastic like mica], and is frequently asso-
ciated with, or replaces, it in granite, gneiss, and similar rocks. It isa
component of the diabase porphyries and amygdaloids, and then often erys-
tallised ; and it is occasionally found in diorite, euphotide, and serpentine ;
more rarely in greenstone-porphyry, amygdaloid, basalt, and trachyte. It
is most abundant in chlorite slate, or in beds of potstone, intimately mixed
with tale, for which it shows a strong affinity. From these it has passed
into various sedimentary rocks, which owe to it their green colour. The
Alps, Scandinavia, the Ural, the Harz, and many parts of Scotland, are
well-known localities of chlorite, both in its crystallised variety and as a
constituent of rocks.” According to Kobell, a German variety ¢onsisted
of silica 27.32, alumina 20.69, magnesia 24.89, iron protoxide 15.23, man-
ganese protoxide 0.47, water 12.00. The most abundant varieties are com-
mon chlorite, chlorite slate (which contains upwards of 40 per cent of
magnesia), and foliated chlorite.

Chloritic Sand (Gr. ckloros, green).—Any sand coloured green by an
admixture of the simple mineral chlorite, which see. The term is generally
applied to the ““ Greensand” of the Chalk formation, which owes its pre-
vailing colour to a chloritous silicate of iron.

Chlorophdeite (Gr. chlores, green, and phaios, brown, in allusion to the
change of colour produced by exposure).—A soft sectile earthy mineral,
occurring massive, or disseminated in amygdaloidal trap-rocks; transla-
cent and olive-green when first exposed, but soon changes to blackish-
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brown, and becomes opaque. Consists of 32.85 silica, 22.08 iron peroxide,
3.44 magnesia, and 41.63 water.

Chlorophéne (Gr. ckloros, green, and phaino, I shine).—A variety of fluor-
spar, so called from its exhibiting a bright-green phosphorescent light
when heated.

Choanites (Gr. choane, a funnel).—A genus of spongiform zoophytes
occurring in the Chalk formation, and usually converted into flint. They
are of a sub-ovate form, and appear to have been composed (according to
Dr Mantell, who first described them) of a softer tissue than the ordinary
sponges. They have a central funnel-like cavity (whence the name), were
fixed at the base by long rootlets, and had their mass traversed by nume-
rous channels which opened on the inner surface of the cavity, and which,’
in transverse sections, gives them the radiating appearance of a sea-ane-
mone ; hence the familiar term of * petrified anemones.” The choanite is
the commonest sponge in the Brighton brooch-pebbles.

Choke-Damp.— A miner’s term for carbonic acid gas, as distinct from
‘“fire-damp” or light carburetted hydrogen.—See AFTER-DAMP.

Chondrites (Lat. chondrus, a species of sea-weed).—Fossil marine plants
of the Chalk and other formations; so called from their resemblance to the
existing Chondrus crispus, or Irish moss of our own shores. The frond is
thick, branched, dichotomous, or forking into cylindrical or claviform divi-
sions, with a smooth surface, and without tubercles.

Chéndrodite (Gr. chondros, a grain).—The hemi-prismatic chrysolite of
Haily. One of the gems occurring in grains in crystalline limestone, &ec.,
of various shades of yellow and red ; transparent ; and consisting of sili-
cate of magnesia, with iron, potash, and fluorine.

Chondropterygii or Cartilaginei (Gr. ckondros, cartilage).—One of the
great Cuvierian sections of fishes. The ckondropterygians are distinguished
from the teleosteans, or fishes with true bones, by their cartilaginous skele-
tons, and include sharks, sturgeons, rays, and lampreys.

Chondrésteus (Gr.)—Literally ‘‘ cartilage-bone ;” a provisional genus of
fishes from the Liassic formation, having affinities to the sturgeons in the
osseous scutes by which their bodies were protected.

Chrome, Chromium (Gr. ckroma, colour).—One of the metals discovered
by Vauquelin in 1797, and so named from its property of imparting colour
to other bodies in a remarkable degree. Combined with oxygen it forms
chromic acid, and this again, with other substances, forms chromates, as
chromate of lead, chromate of iron, &c. In nature, chromium forms the
colouring matter of various gems, as the emerald, ruby, &c. ; and in the
arts its preparations are extensively used as pigments.

Chrome Ochre.—Oxide of chrome, occurring in loose earthy masses,
disseminated or investing, of a fine yellowish-green, but generally so
mixed up with the rock in which it occurs as to be separable only by
chemical means, and hence termed chrome-stone:

Chrémite or Chromate of Iron.—A mineral consisting essentially of pro-
toxide of iron and oxide of chromium, and occurring generally in serpentine
or serpentinous limestones, either in veins, in nests, or disseminated. It
is occasionally crystallised in octahedrons, but more frequently massive
and disseminated in grains; of an iron-black or brownish-black eolour,
with a shining sub-metallic lustre. It is used in the preparation of various
pigments, as chrome-green, chrome-yellow, &c.

Chrysoberyl (Gr. chrysos, gold, and beryllion, a gem).—A species of cor-

141



CHR — CIN

undum, of a yellowish or asparagus green, and consisting chiefly of alumina,
with glucina and protoxide of iron. When large and transparent it is used
as a gem ; the opalescent varieties, named cymophane (floating light), being
most esteemed.

Chrysocélla (Gr. ckrysos, golden, and colla, glue).—A silicate of the pro-
toxide of copper, occurring in botryoidal or reniform crusts, of a fine
emerald green, and apparently a product from the decomposition of copper
ores, which it usually accompanies. Derives its name from the weak
resinous lustre and peculiar transparency of its fractured edges.

Chrysolite (Gr. chrysos, gold, and Ulithos).—A green-coloured mineral
occurring in trap and volcanic rocks, and consisting of about 40 silica, 50
magnesia, and 9 protoxide of iron, with traces of alumina, manganese, and
nickel. The fine green-coloured transparent crystals are known as chryso-
lite ; the less pellucid granular masses as oliwne; and less-known and
duller-coloured varieties as chusits, fazalite, hyalosiderite, &c.

Chrysoprase (Gr. ckrysos, gold, and prasinos, leek-green).—A fine apple-
green to leek-green variety of calcedony, which owes its colour, according
to Klaproth, to a small percentage of oxide of nickel.

Cidaris, Cidarites (Gr. kidaris, a turban).—A genus of the family
Echinidea or sea-urchins, characterised by their hemispherical, globular,
or sub-oval shape ; parallel ambulacra, that is, diverging equally on all
sides from the vent to the mouth; vent vertical ; mouth beneath and
central. Living, and fossil from the Carboniferous Limestone upwards.
Many of the cidarites are of large size, and are furnished with long and
often curiously ornamented spines.

Cilia (Lat. cilium, an eyelash).—Applied in zoology to a peculiar sort
of moving organs, resembling microscopic hairs; e.g., the hair-like fila-
ments that surround the mouths of polypes. Ctliated, furnished or fringed
with cilia; ciliary motion, that rapid vibratile motion characteristic of
cilia in a state of action.

Cimoliérnis (Gr. Zimoliz, a kind of fuller's clay, and oras, bird).—
Literally Chalk-marl Bird ; a generic term applied by Professor Owen to
certain bones from the Lower Chalk-marls, and considered to be those of
birds. It is doubtful, however, whether they do not belong to the Ptero-
dactylus compressirostris, and until more is known of the osteology of the
Pterodactyles, the name must be received merely as provisional.

Cimolite.—Cimolian earth ; a pure white or greyish-white variety of clay,
or hydrous silicate of alumina, so called from its occurring in the island of
Cimola (now Argentiera) in the Grecian Archipelago. It is used as a
fuller’s earth ; and, like kaolin, results from the decomposition of felspar
in trachyte or other felspathic rock.

Cinder-Bed.—A stratum of the Upper Purbeck series, almost wholly
composed of oyster-shells ; and so named by the quarrymen from its loose
incoherent composition.

Cinnabar (Gr. kinndbar:).—Sulphuret of mercury, occurring in crystals,
disseminated and granular, compact, or earthy, and usually of a fine
cochineal-red or vermilion colour. It isfound in the erystalline, transi-
tion, and secondary strata, in beds or veins, and associated with native
mereury, iron-pyrites, and cther ores. It is the principal ore of mercury,
which is obtained from it by sublimation or distillation. The purer
varieties are used as a pigment ; but the vermilion of commerce, which is
an artificial cinnabar, is prepared from the crude ore.
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Cinnamon-Stone.— A variety of garnet, belonging to what is termed the
¢ Lime-alumina” division of the family, and so called from its cinnamon or
orange-yellow colour.—See GARNET.

Cipolin or Cipollino.—An Italian term for a whitish marble, variegated
with zones or shadings of green talc or chlorite; and so called from its
resemblance to the alternating green and white coats of an onion
(cipollina, a shallot or onion).

Cirripedes, Cirrhipédia, Cirrhépoda (Gr. kirros, a curl, and pous, podos,
a foot). — A class of articulated animals, including the barnacles and
acorn-shells, which obtain their name (curl-footed) from the many-jointed
curled tentacles which terminate their feet. In their adult stage they
are furnished with a shelly covering consisting of several pieces, some
being sessile, others attached by a long fleshy peduncle. They are found
fossil from the Qolite upwards—pollicipes, balanus, scalpellum, &e.

Clathréria (Lat. clathrum, a lattice).—A genus of fossil stems, first dis-
covered by Dr Mantell in the Wealden of Sussex, and so named from the
lattice-like arrangement of the lozenge-shaped leaf-scars which ornament
their surface. They are evidently gymnogens, and appear to have the
nearest relation to the Cycas family, though certain fruits generally found
along with them seem to point to the true Coniferz.

Clathrépteris (Lat. clathrum, a lattice, and pteris, fern). — Literally
““ Lattice-fern ;” a genus of gigantic ferns apparently peculiar to the
Wealden. The leaf is deeply pinnatifid ; leaflets elongated and traversed
by a strong midrib; secondary veins perpendicular to the midrib, and
united by transvérse branches, which produce a network of quadrangular
meshes ; hence the name.

Clavate (Lat. clava, a club).—Club-shaped ; slender at one extremity,
and gradually thickening and terminating obtusely at the other.

Clay Ironstone.—A familiar term for the impure earthy carbonates of
iron which occur in nodules, layers, and bands, chiefly in the Coal-forma-
tiou ; hence clay-band in contradistinetion to black-band.—See IRONSTONE.

Claystone.—An earthy felspathic rock of the Trap group, occurring in
veins as well as in mountain masses, and differing from compact felspar
in being softer, and having the aspect and texture of a baked or indurated
clay. It becomes porphyritic by the intermixture of felspar erystals, and
is then known as claystone porphyry. The prevailing colours are buffs and
reddish-browns, with various tints approaching to purple.

Cleavage.—That peculiar structure in many fine-grained stratified rocks,
such as clay-slate, which renders them capable of being split indefinitely
into thin plates or laminz, and this in a direction independent of their
bedding or stratification. Occasionally the lines of cleavage may coincide
with those of bedding when the strata stand at high angles, but for the
most part it is transverse, and even often at right angles to the original
sedimentary layers. As a superinduced structure occurring among the
semi-crystalline or metamorphic strata, its origin has given rise to many
hypotheses—the chief of which may be regarded as mechanical or chemical,
according as they are founded on physical or on chemical considerations.
Thus, those who regard cleavage as a minute species of jointing, generally
running parallel to great axes of elevation, and altogether independent of
the strike or dip of the strata through which it passes, adopt the mechani-
cal theory of great lines of cosmical uprise and contraction, which pro-
duced immense pressure on the irregular particles or interstitial cavities
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of the cleaved masses; while those who regard it as a species of crystal-
lisation or new molecular arrangement adopt a chemical view, and ascribe
the appearances to the long-continued but as yet imperfectly understood
operation of electrical or chemical forces. Professor Sedgwick, for
instance, who has directed much of his attention to metamorphic pheno-
mena, propounds a chemico-electrical hypothesis (founded on the artificial
production of cleavage by passing magnetic currents through masses of
moistened clay), by which ‘‘crystalline or polar forces have rearranged
whole mountain-masses, producing a beautiful crystalline cleavage, passing
alike through all the strata ;”” while Professor Phillips appeals in the main
to ‘‘“mechanical forces compressing the sediment at right angles to the
lines of cleavage.” On the other hand, Mr Daniel Sharpe attempts to
combine with this mechanical theory ‘‘the action of some peculiar crystal-
line force ;”’ while Messrs Sorby and Tyndall adopt the purely mechanical
view—the former maintaining that the flattish unequiaxed particles of the
ancient mud and sand greatly aided the compressing force in producing
cleavage; and the latter, that the result was unaided by the shape of the
particles, but was caused by the extension under pressure of the minute
interstices which must exist in even the most finely levigated mudstones.
—See METAMORPHISM.

Cléavelandite (after Professor Cleaveland).-—One of the Felspar family,
and known also as albite, but differs little either in form or composition
from ordinary felspar or orthoclase.

Cleithrolepis (Gr. klesthron, a lock, and lepis, scale).—A. genus of Pyc-
nodont fishes from the Carboniferous rocks of Sydney, New South Wales ;
and so called by Sir P. Egerton, from the mode in which the transversely
oblong scales are locked by articulating processes into each other. In
general aspect Cleithrolepis greatly resembles Platysomus, but differs in
the dorsal and anal fins being placed farther back, and in their raysincreas-
ing in length backward, instead of diminishing ; and also in the tail being
less decidedly heterocercal. In Cleithrolepis the cranial bones and scales
are also ornamented with fine granulations.—(‘ Geol. Journal’ for 1863.)

Cleveland Ironstone.—An important ore of iron obtained from the
Cloveland district in Yorkshire, where a stratum, 16 feet thick, of a
rusty-looking sandstone (the ¢ Lias Band ) crops out from the middle of
the Lias formation, and is considered to yield on an average about 30 per
cent of iron. ‘It is chiefly,” says Ansted, ‘‘a carbonate of the protoxide
of iron, with about 30 per cent of impurity, consisting of silica, alumina,
lime, and magnesia, and a little water. It is sometimes massive, and
sometimes alternates with shaly bands, and is generally oolitic in struc-
ture. It extends over a district of some hundreds of square miles, thin-
ning out to the south, and capped by sandy shales containing scattered
nodules of ironstone. Upwards of a million of tons of ironstone are
annually extracted from this deposit, chiefly near Middlesborough.”

Climate (Gr. klvma, an inclination).—Originally applied in a technical or
astronomical sense to the various belts of the earth as influenced by the
length of the day—each zone from the equator to the polar circles being
measured by half-an-hour’s increase on the longest day, and from the
polar circles to the poles by the increase of a month. The length of the
day at the equator being twelve hours, the first climatic belt extended to
the latitude where the longest day was twelve and a half hours long, and
80 on for every half-hour’s increase, there being twenty-four such climes
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between the equator and the polar circles, and siz between the polar
circles and the poles. The term is now applied to the general weather-
conditions of any district, as these may be mild or rigorous, genial or un-
genial, salubrious or obmoxious, &c. In a wider sense, when treating of
countries geographers speak of nsular and continental climates: the for-
mer, from their proximity to the sea, being comparatively mild in winter,
and cool in summer ; and the latter, cold in winter, but excessively hot in
summer. Climatology.—The science which treats of the different climates
of the earth, their causes, products, and peculiarities.

Clinker.—In mineralogy, the black oxide of iron, readily obtained in
scales and globules from red-hot iron while under the hammer of the
blacksmith. In familiar language the term is applied to the slaggy ferru-
ginous crusts that form on the bars of engine-furnaces, round the taps of
iron-furnaces, and the like.

Clinkstone.—A flinty felspathic rock or hornstone, of a greyish-blue
colour, having a tendency to divide into slabs, and ringing or ¢ clinking’’
with a sort of metallic sound when struck by the hammer. Many so-called
clinkstones are merely basaltic greenstones, having a shivery or fissile
structure—the thin slabs ringing under the hammer. When the rock
contains disseminated felspar, it is called Clinkstone Porphyry.—Same as
PHONOLITE, which see.

Clinoclase (Gr. %lino, to incline, and klao, to break).—Artseniate of cop-
per, so called in allusion to its oblique cleavage. Occurs in the copper
mines of Cornwall and other localities in small oblique rhombic prisms of
a dark verdigris-green inclining to blue.

Clinémeter (Gr. klino, to lean, and metron, a measure).—An instrument,
of which there are several sorts, for measuring the dip or angle at which
strata incline from the horizon. One of the most commodious and port-
able is that formed by attaching a pendule to the pivet of the common
field-compass—the frame of which being laid to the surface of the stratum
the pendule indicates the angle of inclination.

Clionites.—A genus of minute fossil sponges, or rather the silicified casts
of these sponges, occurring in perforations of shells found in the Chalk
formation. They are named after the existing parasitical sponge cliona,
whose perforations often completely riddle the oyster and other shells.

Clunch.—An English provincial term for any tough coarse clay ; applied
to certain clays of the Coal-measures, and also to the hard clayey beds of
the Gault or Chalk-marl.

Clyménia (Gr. clymene, a sea-nymph).—A genus of nautiloid shells
peculiar to Devonian strata, in which upwards of forty species have been
detected. In the clymenia, the septa of the chambers are simple or
slightly lobed, and the siphuncle is internal, or on the inner side of the
whorls; hence the.occasional synonyme, Endosiphonites.

Clypedstride (Lat. clypeus, a buckler).—A family of fossil sea-urchins
occurring in the Chalk, and characterised by their oblong or rounded form ;
mouth somewhat angular, and furnished with well-developed teeth ; out-
let distant from the summit; tubercles mere granulations, and the spines
proportionably small. The group is usually divided into the Galeritide
(helmet-like) and the Clypeide (buckler-like).

Coal (Gr. kokle; Fr. houwille).—In mineralogical systems the COALS con-
stitute a limited, but very distinct and highly important family, which
embraces such species as graphite, anthracite, common coal, brown-coal or
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lignite, and peat. Chemically, their chief constituent is carbon, in com-
binaticn with varying proportions of hydrogen, oxygen, and nitrogen ; and
in all there exists a greater or less amount of earthy impurities, which
being incombustible, remain, after burning, as ashes. From their com-
position, which only differs from vegetable or woody matter in the dimin-
ished amount of its gaseous and volatile elements—from their internal
structure, which, for the most part, exhibits to the naked eye, and almost
always to the microscope, abundance of vegetable tissue—and from their
lithological and other characteristics—there can be no doubt of their vege-
table origin ; whether occurring as peat and lignite, in which the ligneous
structure is still apparent, or as common coal and anthracite, in which, for
the most part, mineralisation is so perfect as to have obliterated every ex-
ternal trace of their organic origin. We have thus the most satisfactory
evidence that CoAL, in all its species, is merely mineralised vegetation—
vegetation which, in part, grew and was submerged ¢» sity as peat-mosses,
cypress-swamps, jungles, and forest-growths, and in part was drifted by
rivers into the seas of deposit, whose varied strata of sandstones, lime-
stones, shales, mudstones, coals, and ironstone, now constitute our avail-
able Coal-Fields. Of course, as the operations of nature are uniform and
incessant, we have Coals of all periods—graphites and anthracites of the
Silurian and Devonian, bituminous coals of the Carboniferous and Jurassic,
lignites of the Tertiary, and peats of the current epoch—the products dif-
fering in quality according to the amount of mineralisation and subsequent
metamorphism to which they may have been subjected. The available
coal of Great Britain is no doubt of Carboniferous age, but many excellent
coal-fields in India, America, and other countries, belong to the Jurassic
and Chalk periods, while anthracites and graphites may belong to any epoch,
just as the original bituminous coal may have been subjected to heat and
other metamorphic processes. Like all mixed rocks, common coal pre-
sents many varieties—and these, according to their structure, texture,
and qualities, have received various names, as caking coal, which is soft or
‘“tender” in the mass, like that of Newcastle, and swells and cakes
together in burning ; splint or slate coal, which burns free and open, and is
hard and slaty in texture; cannel, which is compact and jet-like in tex-
ture, and burns with a clear candle-like flame, and, from its composition,
is chiefly used in gas manufacture ; and coarse, foliated, or cubic coal, which
is more or less soft, breaks up into large fragments, and contains in gene-
ral a large percentage of earthy impurities. Between these there is, of
course, every gradation—coals so pure as to leave only one or two per cent
of ash, others so mixed as to yield from ten to thirty per cent, and many
s0 impure as to be unfit for fuel, and so to pass into skales more or less
bituminous. The following analysis exhibits proximately these gradations,
but mainly that varying proportion of gaseous elements which marks the
passage of wood into peat, peat into coal, and coal into anthracite and
graphite :—

(4t 212°) Carbon.  Hydrogen. Oxzygen. Nitrogen. 1 1?;;%‘"””
Wood........... 48—54 6—10 35—45
Peat ... ... b56—66 5—9 18—33 2—4 1— 6
Lignite . 56—70 - 3—7 13—27 1-0 1-13
P SR 70—92 2— 6 1— 8 0—2 3—14
Anthracite.... 74—94 1— 4 0— 3 trace 1—7
Graphite ...... 80—98 1—-7
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According to M. Fremy, the following are the degrees of alteration of
woody tissue: 1. Zurf and Peat.—Characterised by the presence of ulmic
acid, and also by the woody fibres or the cellules of the medullary rays,
which may be purified or extracted in notable quantities by means of nitric
acid or hypochlorites, in which they are insoluble, 2. Fossil Wood or Woody
Lignite.—This, like the preceding, is partially soluble in alkalies, but its
alteration is more advanced, for it is nearly wholly dissolved by nitric acid
and hypochlorites. 3. Compact or Perfect Lignite.—This substance is char-
acterised by its complete solubility in hydrochlorites and in nitric acid.
Alkaline solutions do not in general act on perfect lignites. Reagents in
this variety show a passage of the organic matter into coal. 4. Coal.-—
Insoluble in alkaline solutions and hydrochlorites. 5. Anthracite.—An
approximation to Graphite ; resists the reagents which act on the above-
mentioned combustibles, and is only acted on by nitric acid with extreme
slowness.

Cob4lt (Ger. Kobold, the demon of German mines).--A metal discovered
by Brandt in 1733. As an ore it is found chiefly in combination with
arsenié as arsenical cobalt or smaltine, or with sulphur and arsenic as grey
cobalt ore. As a metal it is white and brittle, unchanged in the air, has a
high melting-point, is strongly magnetic, and has a specific gravity of 8.5.
It is seldom used in the metallic state, owing to the difficulty of reducing
its ores, but these are extensively employed in the arts, as in the produc-
tion of pigments, inks, stains, and glazes. The ores of cobalt (smaltine,
sulphuret of cobalt, &e.) occur in granitie, erystalline, and secondary for-
mations, in connection with ores of silver, copper, &e. ; and being at first
mysterious and intractable, received their name from the mysterious
Kobold, who is supposed to obstruct the operations of the miners. ¢ The
quite recent discovery (says Sir J. Herschel in his ¢ Physical Geography,’
1861) of the exceeding tenacity of metallic cobalt, whick is double that of
iron, promises to place this metal in the first rank of mechanical utility.”

Cobaltine.—Arsenical ore of cobalt, occurring in cubical erystals, and
also in arborescent, stalactitic, and amorphous masses. Consists of 13.95
cobalt, 11.71 iron, 70.31 arsenic, with traces of nickel, copper, &e. This
ore of cobalt and smaltine furnish the greater portion of the smalt of com-
merce. It is prepared by roasting the ore, and then melting the oxide of
cobalt so produced in certain proportions with pure potash and pounded
quartz, which is afterwards ground to powder and carefully washed.

Céccolite (Gr. kokkos, a berry, and lithos).—(}ranu]ar sahlite; a variety
or sub-species of augite occurring in the iron-mines of Norway and Sweden
in granular or berry-like concretions; hence the name.

Coccésteus (Gr. Zokkos, a berry, and osteon, a bone).—Literally « berry-
bone;” a fish of the Old Red Sandstone, and so termed from the small
berry-like tubercles with which the plates of its cranial buckler and body
are thickly studded. In general appearance Coccosteus resembles Pterich-
thys, but wants the arm-like appendages, and is usually much larger—
ranging in the Caithness flagstones from a few inches to two feet in length.
In both, the body-plates were similarly arranged and tuberculated ; in both,
the tail or terminal portion was covered with scales, and supported a fin
or fins; and both seem to have possessed small bony teeth in either jaw.
Hugh Miller and Dr Pander have attempted outlines, but the data are yet
insufficient for a satisfactory restoration. It isusual to arrange Coccosteus
and Pterichthys under the family Cephalaspide ; but the group is yet too

147



COC — COL

little understood for this arrangement, and in the mean time all that can
safely be done is to rank them as members of the great order of Praco-
DERMS or PLACOGANOIDS, in allusion to the bony plates which constitute
their external covering or skeleton.

Céchliodus (Gr. kocklias, a cockle, and odous, tooth).—Literally ¢ cockle-
like tooth ;” a genus of Cestraciont fish-teeth occurring in the mountain
limestone, and so termed from their cockle-shell-like aspect.

Ceelacdnthi (Gr. £oilos, hollow, and acantha, spine).—Literally ¢ hollow-
spines;” an extensive group of fossil sauroid fishes, that derive their name
from the central cavity in their fin-rays, which, however, may have had
originally cartilaginous cores. They occur from the Devonian to the Chalk
inclusive, and embrace such genera as celacanthus, asterolepis, dendrodus,
holoptychius, rhizodus, macropoma, &e.

Cee'lodont (Gr. koilos, hollow, and odous, tooth).—Literally ¢ hollow-
toothed ;” a term applied to those lacertilians or lizard-like reptiles which
have hollow teeth, in contradistinction to the Pleodont or solid-toothed.

Ceeloptychium (Gr. koilos, hollow, and ptyche, a fold or wrinkle).—A
genus of sponges occurring in the Cretaceous and Lower Tertiary beds near
Brunswick in Germany. They are mushroom-shaped organisms mounted
on a short tapering stalk—the main body or hood being hollow, and more or
less lobed and wrinkled at the margin, whence the name ‘“hollow-wrinkle.”

Ceelorhynchus (Gr. Zoilos, hollow, and rkynchos, beak).— Literally ‘‘hollow-
beak ;” a genus of sword-fishes whose prolonged premaxillary bones or
‘“swords ” have been found in the Upper Chalk and Eocene Tertiaries of
England.

Ceence’cium (Gr. koinos, common, and oikos, dwelling).—The term em-
ployed by Professor Aliman to designate the plant-like structure or common
dermal system of the polyzoa, in contradistinction to the polypary or
polypidom of the true polypes.

Coke.—Charcoal ; the carbonaceous residue of coal after the volatile
matters have been driven off by heat. Formerly coke was prepared by a
smothered combustion of the coal in open-air heaps ; now it is prepared in
ovens specially constructed for the purpose.

Coledptera (Gr. Zoleos, a sheath or case, and pteron, wing).—Sheath-
winged ; an order of insects, like the beetles, furnished with hard crustace-
ous sheaths (elytra) which cover and protect their membraneous wings or
organs of flight. Coleopterous insects are found fossil from the Coal for-
mation upwards.

Collywéston Slates.—Also known as ¢‘ Collyweston Tilestones ;” a sub-
ordinate series of laminated calcareous beds ocenrring at Collyweston, near
Stamford, in Lincolnshire ; and from their position supposed to be the
equivalents of the celebrated ‘¢ Stonesfield Slate.”

Cologne Earth.—An earthy, peaty mass of lignite, or partially fossilised
wood, of a deep brown colour, oceurring in an irregular bed of from 30 to
50 feet thick, near Cologne, Lower Rhine.

Cololites (Gr. kolon and lithos).—A name given to certain tortuous and
convoluted intestinal-like masses and impressions which appear in some
instances to be either the petrified intestines of fishes, or the contents of
their intestines, still retaining the forms of the tortuous tube in which
they were lodged,—hence the name; but which in the majority of cases
are undoubted worm-casts, like those of the-lob-worm.

Coléssochélys (Gr. Zolossos, a statue of enormous size, and ckelys, a tor-
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toise). —The generic term given by Dr Falconer to the bones and portions
of the carapace of a tortoise of gigantic dimensions, discovered by him and
Captain Cautley in the Upper Tertiaries of the Siwalik Hills in India. The
remains discovered indicate a length of twelve or fourteen feet.

Colour of Minerals.—In describing rocks and minerals, their colours are
usually mentioned as a simple and obvious aid to identification. Miner-
alogists divide these into the metallic and non-metallic,—the latter embrac-
ing the ordinary colours, as black, white, red, green, &c. ; or combinations
of them, as yellowish-white, reddish-brown, blackish-green, and the like ; or
peculiar hues taken from familiar objects, as chestnut-brown, olive-green,

" sky-blue, and so forth. The metallic colours, on the other hand, are less
numerous, and much more decided and peculiar ; hence we have copper-red,
the colour of native copper; bronze-yellow, as iron-pyrites ; brass-yellow,
copper-pyrites; gold-yellow ; silver-white ; tin-white ; lead-grey, as galena;
steel-grey ; iron-black, as specular iron-ore ; and a few other shades equally
distinet and decided.

Columbian (Columbia, America).—The metal now generally known as
Tantalite (which see), but said to have been first discovered in ore found
in Connecticut, North America.

Colimnar (Lat. columna, a column).—Having the form of columns;
arranged in columns., The basalts of Staffa and the Giant's Causeway are
said to be columnar, because composed of column-like masses less or more
regular in form and arrangement. When the form and arrangement of
these masses are indistinet and irregular, the structure is said to be sub-
columnar.

Combe or Coomb (Sax.)—A common term in the south of England for
an upland valley, generally narrow, and without a stream of water. Dr
Buckland remarks, ¢ The term combe is usually applied to that unwatered
portion ofa valley which forms its continuation beyond and above the most
elevated spring that issues into it ; at this point or spring-head the walley
ends and the combe begins.”

Combination (Lat. con, together, and bina, two by two).—In chemical lan-
guage, a combination is not a mere mingling of two substances producing
a mixture intermediate between the two, but a union producing a third
substance different from either.

Combustion (Lat. con, together, and uro, I burn).—Consumption by fire ;
the act of burning. In chemistry, this term is generally applied to the
phenomena exhibited by burning bodies, and which depend upon the rapid
union of the combustible with the oxygen of the air. The heat and light
which accompany ordinary combustion, announce intense chemical action ;
and the econsequence is that combustion is always attended by the produc-
tion of new compounds. Combustible.—Susceptible of being burnt ; having
the property of catching fire. In mineralogy the combustible or inflam-
mable minerals are—sulphur, diamond, the coals, bitumens, mineral resins,
and the inflammable salts.

Cémminute (Lat. con, and minuo, I lessen).—To reduce to small frag.
ments. Comminuted.—Reduced to small fragments, like the broken shells
(shell-sand) of the sea-shore.

Cémptonite.— Known also as Thomsonite, after the well-known chemist ;
one of the Zeolite family, occurring with cale-spar and other zeolitic
minerals in cavities, in trap-rocks, and in old lavas. Named after Lord
Compton, who brought it from Vesuvius in 1818.
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Conchifera (Gr. concke, a shell, and fero, I bear).—An extensive class of
acephalous bivalve mollusca., 1nclud1ng the oysters, scallops, mussels, and
cockles. The conchifera are mostly equivalve, and are usually dwxdcd
into two orders—the Monomyaria, or those having only one muscular im-
pression on the valve; and the Dimyaria, or those having fwo muscular
impressions, and consequently furnished with two adductors.—See tabula-
tions, ¢ ANIMAL SCHEME.”

Conchitic (Gr. conche, a shell).—Composed of shells; containing shells
in abundance. Applied to limestones and marbles in which the remains of
shells are a noticeable feature. The simpler terms ‘¢ shell-limestone ” or
¢“shell-marble ” are now more frequently employed.

Conchéidal (Gr. conche and eidos, form).—Shell-like ; applied to that
peculiar fracture of rocks and minerals which exhibits concave and convex
surfaces resembling shells ; thus, when we chip a piece of flint or cannel-
coal, the newly-exposed surface exhibits the conchoidal fracture.

Conchorhymchus (Gr. conchos, a shell, and rkynchos, a beak).—De Blain-
ville’s generic term for the fossil calcareous mandibles of cephalopods, in
contradistinction to rhyncholites, which is usually applied to the upper
mandible.—See REYNCHOLITES.

Cénerete (Lat. con, together, and cretus, grown).—A compact mass, com-
posed of coarse pebbles and sand, run or cemented together by lime.
Concrete is employed in the foundations of buildings, as a groundwork for
causewaying, and occasionally as an artificial stone or pavement. About
60 parts of pebbles, 25 of river-sand, and 15 of lime, form a good concrete.

Concrétion, Concretionary (Lat. con and cretus, grown together).—
Nodules like those of chert and ironstone, the grains and spherules of
oolite, and the grape-like clusters of the magnesian limestone, are termed
“ concretions,” as formed by a molecular aggregation distinet from crys-
tallisation. 'The concretionary structure is very apparent in certain deposits
from calcareous springs (¢.g., the pisolite of Carlsbad), in many greenstones,
and in other rocks both of ancient and recent formation.

Confervites.—Fossil plants, apparently allied to the aquatic conferv ;
occurring chiefly in the Chalk formation.

Cénfluence (Lat. con, and fluo, I flow.—The point at which two or more
streams meet ; the junction of a tributary stream with the main river.

Conformable.—Strata or groups of strata lying one above another in
parallel order are said to be conformable; when not in the same plane,
or not dipping at the same angle, with those on which they are deposited,
they are termed unconformable, which see.

Congéners.—Applied in natural history to plants and animals that be-
long to the same genus.

Congérian.—A term oceasionally applied to certain strata of the Vienna
Tertiary basin, from there being charged with species of the mussel-like
shell Congeria, known also as Mytilomya and Dreissena.

Conglémerate (Lat. con, together, and glomerare, to gather in round
heaps).—Rocks composed of consolidated gravels, just as sandstones are
composed of consolidated sands; known also as puddingstones, from the
resemblance of the pebbles in the mass to the fruit in a plum-pudding.
In dreccias the fragments are more or less angular ; in conglomerates they
are rounded and water-worn, and may vary from pebbles the size of a pea to
boulders half a ton in weight. —See PUDDINGSTONE.

Conifera, Coniferons,—Cone-bearing ; applied to the pine tribe, whose
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seeds occur in cones, as the larch, pine, &c. The order includes the firs,
pines, yews, junipers, &e., some of which have berry-shaped rather than
scaly-coned fruit ; but in all the family resemblance, habit, and woody
structure are greatly alike. Structurally considered, the conifers stand
intermediate between the endogens and erogens, forming the gymnogens or
gymnosperms of the botanist. Undoubted coniferous wood makes its first
appearance in the Carboniferous system, and continues upwards through-
out all the subsequent formations.—See tabulations, ‘‘VEGETABLE SCHEME.”

Cénodonts.—Literally ¢ cone-teeth ;” minute, glistening, slender, conical
bodies, hollow at the base, pointed at the end, more or less bent, with
sharp opposite margins, and oceurring in thousands in the Lower Silurian
schists of Russia. They are supposed by Pander to be the horny teeth of
cartilaginous fishes ; but this view is opposed by Huxley, Owen, and other
naturalists, who regard them as more likely to be the ‘¢ spines or hooklets
or denticles of naked molluses and annelids”—an opinion which has many
geological coincidences to support it.

Contempordneous (Lat. con, together, and tempus, temporis, time),—Ex-
isting at the same period ; formed during, or belonging to, the same geo-
logical epoch. Contemporanéity.—The state of being contemporaneous
with; hence we speak of lines and strata of contemporaneity in widely
separated portions of the same system.

Contorted (Lat. con, together, and torsus, twisted).—Applied to strata
which, like gneiss and mica-schist, exhibit frequent irregular bendings and
flexures, as if they had been crumpled and twisted while in a soft and
yielding eondition,

Contour (Fr. contour, from con, and four, a turn).—In geography, the
outline or horizontal configuration of any portion of the land, as defined
by the waters of the ocean that surround it.

Conulédria (Lat. conulus, a little cone).—A genus of Pteropod shells, so
called from their tapering conical outline, Conularia is four-sided, straight,
tapering, the angles grooved, and the sides striated transversely, as if the
thin shell had been divided by numerous septa. Several species are found
in the Silurian, Devonian, and Carboniferous formations.

Copaline.—A fossil resin, found in the London and other Tertiary clays.
It occurs in irregular pieces. of a pale yellowish or dusty brown colour,
and is so named from its resemblance to copal-resin in colour, lustre,
transparency, hardness, and difficulty of solution in alcohol. Tt is brittle,
yields readily to the knife, and melts easily, giving off a resinous and
aromatic odour.

Cophinus (Gr. kophinos, a basket).—A term applied to curious organic
markings, as yet detected only in Silurian shales, but common, in all pro-
bability, to all Paleozoic and Mesozoic mudstones. Their shape is in-
versely pyramidal, more or less circular and upright, and having the sides
scored with elegant transverse grooves resembling fine wicker-work, whence
the name. They are supposed to be impressions made by the stems of
encrinites, which, rooted and half-buried in the micaceous mud, have pro-
duced, by their wavy and somewhat rotatory motion, the beautiful pattern,
every line of which answers to one of the projecting rings of the jointed
stem. The funnel-shaped hollow produced in wet soil by the waving of a
flower-stem in 2 windy day is an analogous phenomenon,

Copper (Lat. cuprum, a corruption of Cyprium, from the island of Cyprus,
whence it was anciently brought).—One of the most abundant and earliest
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known metals, being the chief ingredient in domestic utensils and imple-
ments of war before the use of iron. It occurs native in the metamorphic
and igneous rocks in threads, strings, and arborescent incrustations; in
plates and lamine ; also investing, massive, and disseminated ; but rarely
in loose grains or lumps. Occasionally it is found deposited in mines from
water containing the sulphate, after the manner of the electrotype pro-
cess ; and not unfrequently large anomalous masses, weighing from 1600 to
4000 1b. (like those of Lake Superior and South America), are found in the
igneous rocks. More frequently and more abundantly it occurs as an ore
in many formations—the yellow copper-ores (pyrites), the grey copper-
ores, the red copper-ores, and some of the copper salts being the most im-
portant and valuable. As a metal it is distinguished by its peculiar red
(*“ copper-red ”’) colour ; has a hardness of from 2.5 to 3 ; specific gravity,
from 8.5 to 8.9 ; is malleable and ductile; and requires a temperature of
nearly 2000° Fahr., or that of white heat, to fuse it. It is readily acted on
by acids, which form with it blue or green salts; and as these are poison-
ous, hence the necessity of care in the use of copper utensils for culinary
and domestic purposes. It is readily detected in solution by the bright
blue produced by the addition of liquid ammonia—by the brown precipi-
tate formed by the ferrocyanate of potash—or by its speedily coating a slip
of polished iron or steel (a knife-blade, for example) with a thin film of
metallic copper. Copper is largely empioyed in the arts and industry of
all civilised nations, either alone or as an alloy—bronze, brass, bell-metal,
and gun-metal being some of its most important admixtures,

Cépperas (Ger. kupfer-wasser).—The familiar term for sulphate of iron.
The sulphate of copper occurs in blue, and the sulphate of iron in green
crystals ; hence apparently the term copperas. It is prepared by moisten-
ing the pyritous shales (sulphurets of iron) which are found abundantly in
the Coal-measures, &c., and exposing them to the air, when decomposition
takes place and the sulphuret is converted into the sulphate of iron, which
is subsequenty dissolved and evaporated, to procure it in the crystallised
state. It is largely used in dyeing and tanning; in the manufacture of
writing-ink, prussian-blue, sulphuric acid; and in various other arts and
processes.

Copper-Glance.—A valuable but rather scarce ore of copper (the disul-

. phide), occurring most frequently in blackish lead-grey prismatic (six-sided)
crystals, but also massive and amorphous. Copper-glance is lamellar in
structure, sectile and soft, slightly malleable, and much more easily fusible
than copper. Specimens from Cornwall were found to consist of 77.16
copper, 20.62 sulphur, and 1.45 iron.

Copper-Nickel. —Known also as nickeline ; a native arseniuret of nickel,
generally occurring in veins in the crystalline and transition rocks, associ-
ated with cobalt, silver, and other ores. It derives its name from its light
copper-red colour, and is used as an ore of nickel in the manufacture of
German silver. '

Céprolite (Gr. kopros, dung, and litkos, stone),—Petrified excrements or
dungstone. Coprolites are found in all the Secondary and Tertiary strata,
and appear to be the voidings chiefly of saurians and sauroid fishes. In
many instances they contain fragments of scales, shells, &c., the undigested
portions of the prey of these voracious creatures. Many specimens exhibit
on their surfaces the corrugations and vascular impressions of the intes-
tines ; and masses of coprolites have been detected ¢n sitw within the ribs
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of liassic ichthyosauri. Coprolites are found in greatest perfection stud-
ding the surfaces of certain argillo-calcareous shales in the Lias and Coal-
measures ; enclosed as the central nucleus of nodules and balls of iroustone
in the Coal-measures; and in those phosphatic nodules of the Greensand
and Lower Chalk now used for manurial purposes.

Coral (Gr. korallion).—The comprehensive term for all calcareous or
stony structures secreted by the marine asteroid polypes or zoophytes.
Coralloid. —Having the appearance or structure of coral. Coralline.—
Partaking of the nature of coral.

Coral Rag.—The upper member of the Middle Qolite, so called because
it consists, in part, of continuous beds of petrified corals, for the most part
retaining the position in which they grew, and sometimes forming masses
15 feet thick.—See OOLITE. n

Coral-Reef.—The term applied by naturalists, as well as by mariners, to
any connected mass of coral structures, whether trending away in long
partially-submerged ledges, encircling islands like breakwater-barriers, or
rising as low ring-shaped islets above the waters of the ocean. Such masses
are found studding the Pacific on both sides of the equator to the thirtieth
degree of latitude ; abounding in the southern part of the Indian Ocean ;
trending for hundreds of miles along the north-east coast of Australia; and
occurring less or more plentifully, in patches, in the Persian, Arabian, Red,
and Mediterranean Seas. In the Pacific, where volcanic agency is actively
upheaving and submerging, coral-reefs are found forming low circular
islands, enclosing lagoons (atolls or lagoon islands); surrounding islands of
igneous and other origin ( fringing or shore reefs); crowning others already
upheaved (coral ledges) ; or stretching along shore in surf-beaten ridges
(the true barrier or encircling recf) of many leagues in length, and from 20
to more than 200 feet in thickness. Regarding them as mainly composed
of coral, and knowing that the zoophytes can add, unless in some very
favourable situations, only a foot or two to the structure during a century,
many of these reefs must have been commenced before the dawn of the
present epoch ; and looking upon them as consisting essentially of carbon-
ate of lime, we have calcareous accumulations now in progress rivalling in
magnitude the limestones of the Secondary formations.

The composition and construction of coral-reefs, though'effected chiefly
by lime-secreting zoophytes, seem owing in some measure to the promiscu-
ous aggregation of marine debris. The more abundant reef-builders, ac-
cording to Darwin, are the madrepores, astreeas, porites, meandrine, and
nullipores, at moderate depths, and the millepores, seriatopores, and other
delicate forms, at depths from fifteen to twenty fathoms—the great field of
coral development thus lying between low water and twenty fathoms. As
produced by these minute workers, coral is almost a pure carbonate of
lime, soft and porous at first, but gradually becoming so hard and compact
as to be used in the South Sea Islands for building. During its formation,
however, it encloses shells, fragments of drift-coral, sea-weeds, sponges,
star-fishes, sea-urchins, drift-wood, and the like; and these being cemented
in one mass by the growth of new coral, the drift of coral-sand, and the
infiltration of carbonate of lime from decomposed coral, the rock presents
a brecciated appearance extremely analogous to some older limestones.
Again, the sediment deposited in the lagoons and sheltered water-channels,
and which arises from the raspings and droppings of the animals which
bore into or browse upon it, produces, when dried and consolidated, a
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substance scarcely distinguishable from some earthy varieties of chalk.
Further, where reefs have been upheaved by subterranean agency, as the
strata of fossil coral on the hills of Tahiti, or enveloped in volcanic tufas,
as in the Isle of France, where a bed ten feet thick occurs between two
lava currents, the ¢‘ coral-stone” has a sparry crystalline aspect—thus pre-
senting the geologist with almost every gradation of limestone, from the
soft chalky mass of yesterday’s secretion to the compact texture of saccha-
roid marble. On the subject of corals and coral-reefs, the reader may
consult Darwin ¢ On the Structure and Distribution of Ccral-Reefs;’ Dana
in the ‘Report on the Geology of the United States Exploring Expedi-
tion ;’ Stutchbury in the ‘West of Eungland Journal ;> Beechey in his
¢ Voyage to the Pacific;’ and other recent voyagers.

Coral Zone.—In marine zoology, the coral zone, as its name implies, is
the region of the calcareous and stronger corals, and extends from 300 to
600 feet—a depth rarely found in true British seas, but where found, char-
acterised by forms of star-fish, cidaris, and brachiopod mollusca, which
cannot exist in shallower waters.

Coralline Zone.—That zone of marine life which extends from 90 to about
300 feet in depth, and is, in our latitudes, the great theatre of marine life:
the common sea-weeds cease, and corallines luxuriate ; the ordinary shore-
shells disappear, and buccinum, fusus, trochus, venus, pecten, and the
like, abound.

Corax (Gr., a kind of shark-fish).—A genus of shark teeth occurring in
the Chalk formation, and differing chiefly from those of the recent genus
Galeus, to which the T'ope or Grey Shark belongs, in being solid. They
are of small size, of triangular form, with a deep concavity on the posterior
margin, the base of which is prolonged, and forms three or four angular
points, and have the anterior edge finely serrated. The root of the tooth,
as in Notidanus, is a broad bony plate.

Coridceous (Lat. corium, a hide).—Having a tough leathery consistence;
having the texture of rough skin. Applied to many vegetable and animal
substances.

Cornbrash.—A provineial term used by Smith, for a coarse shelly Jime-
stone of the Upper Oolite. It is said to derive its name from the facility
with which it disintegrates and breaks up (brashy) for the purposes of corn-
land.—See OOLITIC SYSTEM.

Corncockle Muir, in Dumfriesshire, celebrated for the fossil footprints
which occur on the slabs of its Permian sandstones, and which form the
subject of Sir W, Jardine’s monograph, ‘The Ichnology of Annandale.’

Cérnean (Lat. cornu, a horn).—An igneous rock, so called from its
tough, compact, and horn-like texture; known also as Aphanite, which
see.

Cérneous (Lat. cornu, a horn).—Horny ; having the colour and texture
of horn ; e.g., the operculum and dried epidermis of many shells, the cara-
pace of the turtle, &ec.

Cornish Diamonds.—A name given to varieties of rock-crystal found in
the Cornish mines, and frequently cut for ornamental purposes. The true
Cornish diamond is usually covered with an opaque coating of silica.

Cornstone.—A term usually applied to the reddish and bluish-red con-
cretionary limestones which occur in the middle formation of the Old Red
Sandstone. In Hereford, Fife, and Forfar, they occur associated with
reddish marls and sandstones ; are often irregular in their stratification ;
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are frequently too siliceous to be used as limestones; and are altogether
void of fossils. They are said to derive their name from the fertile corn-
soil that overlies them in Hereford, as compared with the tenaceous clays
which cover the marls and sandstones.

Cornu A'mmonis (Lat. cornu, a horn).—An obsolete term for the ammon-
ite, from its fancied resemblance to the horn with which the head of
Jupiter Ammon was sculptured.

Cornulites (Lat. cornu, a horn).-—A genus of ringed or annulated shelly
tubes oceurring in Silurian strata, and so called from their shape. At one
time supposed to be tentacles or encrinal stems, they are now regarded as
the shelly tubes of marine annelids.-——See TENTACULITES.

Corroded (Lat. corrodo, I eat or wear away).—Eaten away by degrees;
worn away as limestone is by the carbonic acid and moisture of the atmo-
sphere. Corrosion, the act or state of being so worn away ; and corrosive,
having the power of dissolving and gradually wearing away.

Corrugated (Lat. con, together ; ruga, a wrinkle).—Wrinkled ; covered
with irregular folds; having a crumpled and uneven surface.

Corundum, Corundmum Stone (Hindoo, Korund). —Crystallised alumina
or oxide of aluminum, consisting of from 93 to 95 alumina and 3 water,
with traces of lime, silica, and magnesia. It usually occurs in six-sided
prisms, and also in obtuse and acute six-sided pyramids, but is likewise
found granular and massive. It is generally of a greyish ‘or greenish-
brown tint ; uneven in fracture; tough when compact; and the hardest
of all known minerals except the diamond. *The name corunflum,” says
Bristow, ‘“is commonly confined to the opaque, rough crystals and cleav-
able masses, generally of a dingy colour, and often dark ; while the term
emery embraces the more or less impure, massive, granular, and compact
kinds ; and sapphire and ruby comprise the transparent, brightly-tinted
varieties.” It is extensively used for polishing steel and cutting gems.

Coryphodon (Gr. koryphe, a point, and odous, tooth).—A sub-genus of
Lophiodont tapir-like pachyderms found in the Eocene and Miocene Terti-
aries of France and England ; and so termed by Owen because the angles
of the ridges of its molar teeth are developed into points. The broad,
ridged, and pointed grinding surface of the tooth indicates its adaptation
to comminute the coarser kinds of vegetable substances.

Césmical (Gr. kosmos, order—natural order, as that of the universe).—
Relating to the world or universe, as *‘cosmical laws,” or laws of the
universe.

Cosmégony (Gr. kosmos, world, and gone, origin).—Reasoning or specu-
lation as to the origin or creation of the universe. Distinct from Geology,
whose object is to unfold the Adstory of our globe as far only as fact and
observation will permit of sound deduction.

Cosmégraphy (Gr. Zosmos, and grapho, I write).—A description of the
world or universe; the science which treats of the several parts of the
world, their laws and relations.

€osmélogy (Gr. kosmos, and logos, reasoning).—The science which treats
of the laws that govern the universe ; the study of the world in general.

C6smos (Gr. kosmos).—Literally ‘‘ order ;" natural order, like that pre-
vailing in the universe. The whole framework of the material universe ;
the world, from the orderly arrangement and symmetry of its component
parts, in contradistinction to ckaos, the confused and disorderly mass from

which it arose.
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Costedning.—In mining, sinking shallow pits at intervals down to the
solid rock, and then driving headings at right angles to the general course
of the veins in a country, for the purpose of discovering ore.

Cotham Marble.—Known also as Ruin or Landscape Marble. A light-
grey argillaceous limestone of the White Lias, occurring in thin layers
at Cotham and other places near Bristol. Slices of the stone, taken at
right angles to the bedding, exhibit, when polished, fanciful representa-
tions of landscapes and ruins ; hence the name.

Coulées (Fr. couler, to flow as melted metal).—In frequent use by geolo-
gists for streams of lava, whether in the act of flowing or long since con-
solidated into rock-material.

Courses.—Applied in geology to thin regular strata from their being
superimposed upon one another like the hewn ‘“ courses” of a building ;
hence we hear such phrases as ‘“alternate courses of limestone and shale.”

Crag (Celt. creggan, shell).—Shelly Tertiary deposits of the Pliocene
epoch, occurring in Norfolk and Suffolk, and generally subdivided into
three members—viz., the upper or ‘ Mammaliferous Crag,” the ‘‘ Red
Crag,” and the lower or ¢‘ Coralline Crag.”—See TERTIARY SYSTEM.

Crag and Tail (properly * craig and tail”).—Applied to a form of
Secondary hills common in Britain, where a bold precipitous front is ex-
posed to the west or north-west, and a sloping declivity towards the east.
The phenomenon of crag and tail is evidently the result of the currents of
the Drift epoch, which in our latitude swept from north-west to north-
cast, laying bare the opposing heights, but leaving untouched the shel-
tered slopes and terraces.

Claigleith Stone.—A compact, fine-grained, free-dressing, whitish-grey
sandstone quarried at Craigleith, near Edinburgh, and largely used in the
Scoteh metropolis as a building-stone. It is almost entirely composed of
siliceous sand ; the purer beds containing about 98 per cent of silica—the
admixtures being carbonate of lime, alumina, and iron.

Crénia (Gr. kranos, a helmet or head-piece).—A genus of small brachio-
podous molluses, which attach themselves to other bodies, and conse-
quently have the lower valve flat, and the upper limpet-like or helmet-
shaped. They occur from the Lower Silurian to the Chalk inclusive.

Cranium (Lat.)—The skull or brain-case. Cranial.—Of or belonging to
the skull. In treating of the form of the human skull as a mark of race or
tribe, ethnologists are in the habit of speaking of brackycephalic or short-
headed ; dolichocephalic or long-skulled ; acrocephalic, high or pyramidal
skulled; and platycephalic or flat-headed. As human remains often occur
in prehistoric deposits, these terms are also employed by the palaon-
tologist.

Crater (Gr. Zrater, a cup or bowl),—The mouth or orifice of a volcano ;
so called from its cup or bowl shape. Craters may be central or lateral in
the mountain in which they occur; there may be one principal and several
subsidiary ones; and they may shift their places and become absorbed by
subsidence, or be obliterated by eruptions from more active orifices. The
craters of active volcanoes have in general one side a little lower, owing to
the prevailing winds carrying the greater portion of the light material
(scorise and ashes) to the opposite side.—See VoLcaNo.

Crateriform.—Applied to hills whose summits present bowl-shaped and
other circular depressions that seem to have been the craters of once active
volcanoes. We thus speak of the ‘“crateriform hills of Auvergne—hills
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which were undoubtedly in a state of igneous activity during the Tertiary
period.

Creation, Centres of.—See CENTRES OF CREATION.

Creep.—In coal-mining, when the pressure of the superincumbent strata
becomes so great as to thrust the ¢ pillars” or masses of coal which are
left to support the roofs of the galleries down into the subjacent shales,
and thus cause the floors to bulge upwards, this slow bulging is termed
a creep, and frequently continues till it reaches the roof and entirely chokes
up the gallery. The pressing down of the roof, on the other hand, is
known as a thrust or crush, which see.

Cretéceous or Chalk System (Lat. creta, chalk).—The Cretaceous system
—s0 called from the chalk beds which form its most notable feature—is the
last or uppermost of the Secondary formations. As typically developed in
the south of England, it is composed of calcareous, argillaceous, and arena-
ceous rocks—the former predominating in the upper, and the two latter in
the lower portion of the system. The calcareous members are generally
known as ““ chalk ” and ¢ chalk-marls,”—the former being applied to the
purer beds, and the latter to those that are more earthy and clayey ; the
argillaceous strata, which are for the most part stiff blue marly clays, are
known by the provincial term ““gault” or ¢ golt ;” and the sandy beds,
being frequently coloured green by the presence of chloritic matter, are
distinguished as ¢ greensands.” The nodular masses of * flint” that occur
in the Chalk consist almost of pure silex, more or less coloured by iron ;
and the impure calcareo-siliceous nodules and concretions are spoken of as
‘“‘chert.” The system, as occurring in the south of England, is usually
grouped as follows :—

Upper CHALK.—Generally soft white chalk, containing
numerous flint and chert nodules more or less arranged

in layers.
LowER CHALK.—Harder and less white than the upper,
CHALK. and generally with fewer flints. (Reddish in the north

of England, and with abundance of flints. )
CHALK MARL.—A greyish earthy or yellowish marly
chalk, sometimes indurated.

UPPER GREENSAND.— Beds of siliceous sand, occasionally
indurated to chalky or cherty sandstone (the ¢ fire-
stone” of Surrey), of a green or greyish white, with
nodules of chert.

GAULT.—A provincial name for a bluish tenacious clay,

GREENSAND. sometimes marly, with indurated argillaceous concre-
tions and layers of greensand.

LOWER GREENSAND. — Beds of green or ferruginous
sands, with layers of chert and indurated sandstones,
local beds of gault, rocks of chalky or cherty limestone

\\ (Kentish rag), and fuller’s earth.

Or, adopting the recent views of paleontologists respecting the cretaceous
affinities of the Wealden, and adding certain Continental beds which are
wanting in England, we have then an Upper and a Lower group, compris-
ing the following subdivisions :—

UPPER CRETACEOUS.

1. Maestricht beds and Faxoe limestones.
2. White chalk, with flints.
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3. Chalk marl, or grey chalk slightly argillaceous. ;

4. Upper greensand, occasionally with beds of chert, and with chloritic
marl (craie chloritée of French anthors) in the upper portion.

5. Gault, including the Blackdown beds.

LowER CRETACEOUS (Neocomian).
1. Lower greensand—Greensand, ironsand, clay, and occasional beds of

limestone (Kentish rag).
2. Wealden beds—or Weald clay and Hastings sands.

Whichever view is adopted, the entire suite of strata—with the excep-
tion of the fluvio-marine beds of the Weald—bear evidence of shifting and
widespread seas, and of a climate favourable to the growth of cycads and
zamias on land, and of corals, gigantic saurians, and turtles in the waters.
Palwontologically, the remains of the Chalk and Greensand are eminently
marine, and comprise numerous species of sponges, corals, star-fishes, sea-
urchins, shell-fish, crustacea, fishes, and reptiles. Indications of bird and
mammalian remains have also been detected, but these are as yet too
scanty and obscure to warrant' any definite conclusion. On the whole, all
the Life-types of the system are strictly Mesozoic, and of the numerous
species found in the Trias, Oolite, and Chalk, not one, it is affirmed by
palzontologists, have been detected in Tertiary strata.

Industrially, the chief prcducts of the system are chalk and flint.
Chalk, as an almost pure carbonate of lime, is calcined like ordinary lime-
stones, and employed by the bricklayer, plasterer, cement-maker, and
farmer ; and levigated, it furnishes the well-known ¢ whiting” of the
painter. Flint calcined and ground is used in the manufacture of china,
porcelain, and flint-glass ; and before the invention of percussion-caps was
in universal use for gun-flints. In the south of England flints are exten-
sively used as road-material ; and the larger nodules are frequently taken
for the building of walls and fences. Beds of fuller's earth are worked in
the Greensands, whose indurated strata likewise furnish supplies of not
indifferent building-stone and road-material. From the Gault and Upper
Greensand of Farnham in Surrey are also obtained those phosphatic nod-
ules, now used as a manure by being ground to powder and converted into
the superphosphate by the action of sulphuric acid ; as well as that ¢ fire-
stone rock,” which is said to contain from 30 to 70 per cent of silica
soluble in alkalies, and employed in like manner for manurial purposes.

Crinoids, Crinoidea (Gr. krinon, a lily, and eidos, likeness).—Literally,
¢“lily-like animals ;” the Encrinites; an extensive order chiefly of fossil
Echinoderms, so termed from the resemblance which their rayed bodies,
surmounted on long slender stalks, have, when closed, to a tulip or lily.
In existing seas the Crinoids are represented by the Comatule or ¢ feather-
stars” of our own shores, and by the rare and all but extinct Penrtacrinites
of the West Indies. The Comatula, though free-floating in its adult state,
is attached by a stalk when young; the marsupite, a fossil form, appears
also to have been free in its mature state ; but all the other families were
fixed to the sea-bottom or to other objects by their long, slender, many-
jointed stems. The characteristics of the order, which is of vast geolo-
gical interest, are well exemplified in the Pentacrinus, specimens of which
are in the British Museum, the College of Surgeons Museum, London, and
in the Hunterian Museum, Glasgow. This animal has a long stem or
column, which is composed of calcareous joints or ossicles, articulated to
each other by radiated surfaces, and is fixed by the base to a rock or other
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firm body. The stem, which gives off a number of slender side-branches,
supports a vasiform receptacle or cup, formed of five calcareous plates in
close apposition ; and in this receptacle the digestive and other viscera are
situated. The upper part of the receptacle is covered by a plated integu- -
ment in which there is an aperture for the mouth. From the margin or
brim of the receptacle, or pelvis as it is sometimes termed, proceed ten
many-rayed arms which subdivide into branches of extreme tenuity. On
the upper and inner side of the arms are numerous articulated feelers or
pinne capable of expansion and contraction, for the capture of prey. In
fact, the pentacrinite may be described, without much error, as a stalked
comatula, and this designation of ‘‘ stalked star-fishes” is more or less ap-
propriate to the entire order of Encrinites. The innumerable calcareous
joints which constitute the skeleton of the pentacrinite are held in vital
union partly by a fleshy investing integument, and partly by the central
perforation which connects the stalk and all the other members with the
receptacle containing the viscera or body of the animal. Such is the Pen-
tacrinus, and such, in general terms, is the whole of the order—the main
differences lying in the stems, which are round and smooth in the Encrin-
tes proper, and pentagonal and ornamented in the Pentacrinites; some
having the stem simple, others branched ; some having the joints equal
and similar, others having them large and small alternately ; some having
the plates of the receptacle larger and more numerous than others ; some
having the arms in few bifurcations, others having them in many branches,
and armed with innumerable feelers. On these and similar distinctions are
founded such families as the A piocrinites or pear-encrinites, the Cyathocrin-
ites or cup-encrinites, and others which appear in the usual subdivisions of
the order.—See ENCRINITES.

Geologically, the Encrinites range from the Silurian up to the present
epoch —most abundantly in Paleozoic and Mesozoic strata, rarely in Cain-
ozoie, and now represented only by comatula, and the all but extinct penta-
crinus. Like the corals, their function seems to have been, to a great
extent, the secretion of lime from the ocean—whole strata of limestone,
Silurian and Carboniferous, being almost entirely made up of their re-
mains. As in other life-forms, each epoch has had its own peculiar genera
and species, and thus we rise from the platycrinites, potertocrinites, cyatho-
crinites, and actinocrinites of the Paleozoic formations, to the pentacrinites,
aprocrindtes, and marsupites of the Mesozoic, as certainly as we pass from
these to the comatula of existing seas. —See tabulations, ¢ ANIMAL
SCHEME.”

Cribceras, Criocératite (Gr. Z+ios, a ram, and %eras, horn).—A. genus of
the Ammonite family peculiar to the Gault and Greensand, and so named
from its shape, the whorls being separate, like the coils of a ram’s horn.

Crocodflia.—A well-known group or order of reptiles, represented by the
crocodiles, gavials, and alligators of existing rivers. They have their body
supported on four partially webbed feet, and encased in an armour of bony
plates or scutes, hence they are said to be loricated or mailed. Crocodil-
ians occur fossil from the Lias upwards; but those occurring up to the
Chalk inclusive differ from existing genera in the character of their verte-
bree, which are either doubly flat, doubly concave (amphicelian), or convex
before and concave behind (opisthoceelian) ; while in recent species, and in
those occurring in Tertiary strata, the vertebrz are concave in front and
convex behind (procelian). Besides these differences, the genera having
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broad muzzles, like the cayman and alligator, are unknown below the Ter-
tiary formations—all the Secondary genera being referable to the division
having elongated beaks, like the recent gavial. Crocodilus, alligator,
and gavialis, are recent and Tertiary genera; goniopholis, teleosaurus
steneosaurus, &c., are those found in the Chalk and Oolitic formations.

Crocoisite (Gr. Zrokoeis, aurora-yellow).—Monochromate of lead, consist-
ing, according to Berzelius, of 68.5 oxide of lead and 31.5 chromic acid.
Occurs in narrow veins in gneiss and the older crystalline rocks, either
crystallised in oblique rhombic prisms, or massive ; colour, various tints of
hyacinth red ; streak, orange-yellow. Used as a pigment.

Crop. —The edge of any inclined stratum when it comes to the surface is
called the crop or outcrop, whichr-see.

Cross-Course.—A miner’s term for a vein or lode which intersects at
right angles (literally crosses) the general direction of productive metalli-
ferous veins in any mining district.

Cross-Cut.—In mining, a level driven at right angles to the known direc-
tion of a lode with a view to intersect it.

Cross-Stone. —A synonyme of Harmotome or Staurolite, one of the Zeolite
family—either of which see.

Crotalécrinus (Gr. krotalon, a child’s rattle).—An Upper Silurian encri-
nite, so called from its very peculiar shape and structure. In most encri-
nites, the arms issue immediately from the edge of the pelvic cup, com-
meneing with a single joint, and soon branching into two, three, or four ;
the subdivisions varying in different species. But in this genus the sub-
divisions commence at the very edge of the cup, and become so numerous
as to form a perfect network—the five primary reticulate arms overlap-
ping each other, and forming, as it were, a convoluted funnel-shaped
organism of the finest basket-work, instead of the rayed arrangement of
the common encrinite. The stem was made up of close tuberculated joints
— each tubercle near the root lengthening into tubular processes for
attachment to shells and corals.

Crow-Coal.—A miner’s term for certain earthy coals which contain very
little bitumen and a large percentage of indestructible ash,

Crush.—Applied in mining to any breaking or crushing down of strata
by superincumbent pressure, as, for example, the breaking down of the
roof of a gallery. The upward bulging of the floor from the same cause is
termed a creep, which see.

Crustdcea (Lat. crusta, a hard covering or crust).—Literally “ecrust-
clad;” an extensive and varied class of the Articulata or jointed animals,
comprising such well-known forms as the crab, crayfish, lobster, shrimp,
and prawn. In very general terms they may be described as free animals,
having articulated or segmented bodies, jointed limbs, a branchial or gill
respiration, a double or complete circulation of blood, which is colourless,
a nervous system consisting of chains of ganglions more or less numerous,
the sexes distinct, and reproduction by ova or eggs. In many families the
crust or covering, to which the class owes its name, is tough and flexible,
and has for its base the peculiar substance termed ckitine; in others it is
hard and stony, and consists mainly of carbonate of lime. Such crusts
being incapable of expansion so as to accommodate themselves to the in-
creasing size of the animals, they are moulted or cast off at stated periods,
and this very frequently during the younger stages—a circumstance which
accounts for the infinite numbers of the exuvie of certain families in the
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deposits of lakes and estuaries. According to physiologists, the normal
number of segments in the Crustacea is twenty-one—seven for the head,
seven for the thorax, and seven for the abdomen; but most frequently
several of the anterior segments are fused or soldered into a single piece -
termed the cephalo-thoraz, leaving the abdomen or post-abdomen free, and
terminated by a variously compounded tail-plate, telson or pygidium. It
is this interfusion of parts which renders the forms of the Crustacean fami-
lies so varied ; and the metamorphoses which many of them undergo, from
the larval to the adult stage, that render them so difficult of discrimination.
This difficulty is further increased by their great variety of habitat—some
living in the ocean, others in lakes and estuaries ; some chiefly on land,
others partly in trees ; some inhabiting the shells and coverings of other
animals, and others being parasitic, either for a portion or for the whole of
their existence. Their function is also as varied as their habitats—most of
them being carnivorous, many of them phytophagous, a large portion om-
nivorous, while the whole class act less or more as scavengers in clearing
away dead and decaying matter.

For these reasons the classification and arrangement of the Crustacea by
different systematists differ according to the point of view from which they
have been studied. Thus they are often primarily subdivided into ENTO-
MOSTRACA (within shells) and MALACOSTRACA (soft shells)—the former
embracing those small forms (cypris, nebalia, &c.) which are often par-
tially or wholly enclosed in a bivalvular shell-like carapace ; and the latter
the larger forms (crayfish, lobster &c.), originally termed ¢ soft-shells,”
in comparison with the true testacea or shell-fish. Again, viewing them
in reference to their organs of motion, we have such orders as Copepoda
(oar-footed), Phyllopoda (leaf-footed), Pwcilopoda (various-footed), and the
like, according as these members are more especially fitted for swimming,
walking, or prehension. Farther, looking at the position of the eyes in
the Malacostraca, we have Podophthalmia (stalk-eyed), and Edriophthalmia
(sessile-eyed); at their limbs, and we have Decapoda (ten-footed), Isopoda
(equal-footed), and so forth ; or at their caudal terminations, and we have
Macrura (long-tailed), like the lobster, Brackyura (short-tailed), like the
crab, and Anomura (tailless), like the hermit-crab. These and similar
subdivisions show at once the multiplicity and complexity of form in the
class—a complexity which is greatly increased by the discovery of widely-
divergent fossil forms for which new subdivisions and families have had to
bo erected.

Geologically, the Crustacea are of prime interest and importance. They
occur in the oldest as well as in the most recent formations ; the extinet
forms have greatly enlarged our conceptions of vitality ; and their occur-
rence in particular strata, and often in inconceivable numbers, enables us
to reason on their uniformity of function, even when their forms and
organisation appear to be altogether different. The more ancient forms
—trilobites and eurypterites—have now no representatives, and resemble
rather the larval than the adult form of any existing genus ; in the Meso-
zoic forms—glyphea, &e.—we catch a glimpse of the existing long-tailed
decapods ; and not till we ascend to upper Mesozoic and Cainozoic strata
do we discover the more concentrated structures of the short-tailed crabs
and their congeners.—For structural and systematic arrangements, see
tabulations, ‘“ ANIMAL SCHEME.”

Cryolite (Gr. kruos, hoar-frost, and lithos).—The double hydrofluate of
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soda and alumina, a rare mineral found only in the Gneiss of West Green-
land, where it occurs in thick veins, massive, and of a lamellar structure.
There are two varieties, the snow-white and the rusty-yellow ; and both
are now used as the commercial ore of aluminium. Cryolite melts like
ice in the flame of a candle ; hence the name.

Cryptogdmia, Cryptogamic (Gr. kryptos, concealed, and gamos, nuptials).
—Literally, flowerless; one of the great divisions of the vegetable kingdom,
comprising the mushrooms, lichens, mosses, sea-weeds, and ferns, in
which the organs of fructification are concealed or not apparent, as in the
Phanerogamia or flowering plants. They are also termed agamous, acoty-
ledonous, and cellular plants. Fossil in all formations.—See tabulations,
¢ VEGETABLE SCHEME.”

Crystal (Gr. Zrystallos, ice).—Originally applied to transparent gems,
but now extended to all minerals having regular geometrical forms,
Crystallised. —Having the structure of a crystal, as rock-crystal. Crystal-
line.—Confusedly crystalline, as granite. Sub-crystalline. -—Indistinctly or
faintly crystalline, as some varieties of limestone.—See CRYSTALLOGRAPHY.

Crystallisgtion.-—The process (natural or artificial) by which the particles
of liquid or gaseous bodies are converted into crystals, or solid bodies of a
regularly limited form ; e.g., the production of common salt by the evapo-
ration of sea-brine, of sugar-candy by the evaporation of syrup. In
mineral or unorganised bodies the ultimate or component particles are
polygonal solids or crystals ; in-organised bodies they are hollow spherical
cells. Asin the organic world, therefore, every variety of structure is but
the result of modifications of the primitive splkerical cell ; so in the inor-
ganic world every rock and mineral is composed of original angular solids,
or determinate modifications of these. Why calcareous spar should assume
one form of crystal, and quartz or rock-crystal another, science cannot tell ;
but must, in the mean time, content itself with the determination and
description of these curious and multifarious forms.

Crystallégraphy (Gr. krystallos, and grapho, I write).—Literally, a de-
scription of crystals; that sub-science of mineralogy which investigates
the relation of crystalline forms, and the origin and structure of erystals.
““The word crystal in mineralogy designates a solid body, exhibiting an
original (not artificial) more or less regular polyhedric form. It is thus
bounded by plane surfaces named faces, which intersect in straight lines
or edges, and these again meet in points and form angles, which, when
bounded by three or more faces, are named solid angles. The space
occupied by a crystal, and bounded by its faces, is often named a form
of crystallisation, which is thus merely the mathematical figure regarded
as independent of the matter that fills it. Some crystals are bounded by
equal and similar faces, and are named simple forms,; whilst those in which
the faces are not equal and similar, are named compound forms or combina-
tions—being regarded as produced by the union or combination of the faces
of two or more simple forms. The cube or hexahedron bounded by six
equal and similar squares, the octahedral by eight equilateral triangles,
and the rhombohedron by six rhombs, are thus simple forms. The axis
of a crystal is a line passing through its centre, and terminating either in
the middle of two faces, or of two edges, or in two angles; and axes
terminating in similar parts of a crystal are named similar ares. In
describing a crystal, one of its axes is supposed to be vertical or upright,
and is then named the principal axzis. When the axes of the crystals are
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properly chosen, and placed in a right position, the various faces are
observed to group themselves in a regular and beautiful manner around
these axes, and to be all so related to them as to compose a connected
series produced according to definite laws. It appears that every mineral
species is characterised by a certain form of crystal, with axes intersecting
at fixed angles, and bearing to each other definite proportions, from which
as a primary every other form of erystal observed in that mineral species
may be deduced, simply by varying the proportion of these axes. When
viewed in this manner, and referred to their simplest forms, it is seen that
the innumerable variety of crystals occurring in nature may be all reduced
to six distinct groups, or, as they are named, systems of crystallisation.
According to Naumann, these systems are the Tesseral, Tetragonal, Hexa-
gonal, Rhombic, Monoclinohedric, and Triclinohedric; and a description
of these, with their combinations and derivations, constitutes the main
portion of Crystallography. Ina description of these systems, the crystals
are supposed to be perfect ; that is, the planes smooth and even, and the
faces equal and uniform. A perfect crystal can only be produced when
during its formation it is completely isolated, so as to have full room to
expand on every side. These conditions, however, seldom occur in nature;
hence we have imperfect crystallisation — that is, erystals terminating
abruptly, having their faces striated, rough, and drusy, their edges
curved, and their corners rounded. Amid all these changes and modifica- .
tions, however, one important element remains unchanged — viz., their
angular measurement. This is obtained either by the contact, or by the
reflecting goniometer.”—(‘ Manual of Mineralogy,” passim.) So far the de-
termination of crystalline forms and species is strictly mathematical, and
Crystallography, properly speaking, restricts itself to this formation; but
as in nature minerals are often irregularly aggregated, and as the great
bulk of the rocks have been formed under conditions that excluded the
free development of regular crystallised forms, the mineralogist in his
discriminations has to call in the aid of physical characteristics, such
as cleavage, fracture, hardness, lustre, and optical properties—and even
these only assume precision and geological importance when guided by
the more exact and satisfactory results of chemical analysis.—See MINER-
ALOGY.

Ctenis (Gr. kteis, ktenos, a comb). — A provisional genus of Professor
Lindley for certain cycadaceous-looking leaves furnished with narrow
pointed leaflets (hence their pectinated aspect), but differing from cycads
in having their veins bifurcating instead of undivided and parallel.

Ctenoid, Ctenoidean (Gr. kters, a comb, and eidos, form).—The third
order of fishes in Agassiz's arrangement. They are distinguished by their
scales, which are jagged or pectinated (like the teeth of a comb) on the
posterior margin : these scales are formed of lamins of horn or bone, but
have no enamel. The Ctenoideans appear with the Chalk ; the Perch is a
familiar example.—See ICHTHYOLOGY.

Ctenoptychius (Gr. ktes, ktenos, a comb, and ptyche, a wrinkle).—A genus
of palatal fish-teeth belonging to the Cestraciont family, and found chiefly
in the Carboniferous limestone. They are readily distinguished by the
serrated or comb-like margin of their free-cutting edges.

Cube-Ore.—An arseniate of iron, of an olive-green or pistacio-green
colour, and occurring in perfect cubes in the copper-ores of Cornwall and
other localities.
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Cucumites (Lat. cucumsis, a cucumber).—Fossil fruits from the London
Clay, so closely resembling the seeds of various members of the recent
genus Cucumis (comprising the gourd, water-melon, &c.), both in outward
form and internal structure, that there is no reasonable doubt of their
belonging to plants of the same family; hence the name Cucumsites, or
fossil cucumbers.

Culm (Welsh).—An impure shaly kind of coal, or anthracitic shale. The
culmiferous or- anthracitic shales of North Devon are well known in
geology, and are sometimes treated as a lower Carboniferous group under
the term ¢ Culm Measures.”

Culmites (Lat. culmus, a stem like that of corn).—A provisional genus of
Tertiary articulated stems, with two er more scars at the joints.

Cimbrian (the ancient Cumbria).—Proféssor Sedgwick’s term for the
lowest slaty and' partially-fossiliferous beds of Westmoreland and Cumber-
land, as indicating an older and earlier system than the SILURIAN of Mur-
chison.—See CAMBRIAN.

Ctineiform (Lat. cuneus, a wedge, and forma, likeness).— Wedge-shaped ;
Cuneate, tapering like a wedge; a form characteristic of many mineral
forms, and abruptly terminating stratiform masses.

Cupressinites (cupressus, the cypress-tree).—A genus of fossil fruits
occurring in Tertiary strata, and evidently allied to those of the existing
cypress. Known also as Callitrites, Frenilites, and Solenostrobus.

Cupressites.—The generic term employed by Brongniart for all coniferous
remains that are nearly allied to; or identical with, the existing eypress.
Their leaves are enlarged at the base, sessile, and inserted spirally in six or
seven rows ; their fruit consists of peltate scales. They have been found
in the Trias, Lias, Oolite, and Wealden.

Cupriferous (Lat. cuprum, copper, and fero, I bear).—Applied to veins,
rocks, and other matrices containing the ores of copper, or copper in the
native or metallic state. ;

Cuprite (Lat. cuprum, copper).—A mineralogical term for the red oxide
of copper, known also:as octakedral copper ore, from the form of its erystals,
which are usually attached and combined in druses. It also occurs in
granular or compact aggregates, has a metallic-adamantine lustre, a co-
chineal or shining red colour; and consists of 88.5 copper and 11.5
oxygen. It isfound in beds or veins, in granite, in the crystalline schists
and transition rocks, and usually along with other ores of copper, blende,
galena, and pyrites. .

Cupropliimbite (Lat. cuprum, copper; plumbum, lead).—Literally copper-
lead, & massive-granular grey ore with a cubic cleavage, chiefly obtained
from Chili, and consisting of 64.9 lead, 19.5 copper, 0.5 silver, and 15.1
sulphur.

Curséres: (Lat. curro, I run).—Runners or Coursers. An order of birds,
so named from the peculiar-adaptation of their legs and feet for running.
The order includes the ostrich, emu, cassowary, and apteryx, in all of
which the wings are merely rudifhentary and unfitted for flight. Remains
of gigantic cursorial birds (Dinornis, Epiornis, &c.) have been found
in the Upper Tertiary and Newer Pleistocene formations.

Clispidate (Lat. cuspis, a spear).—Spear-shaped ; tapering abruptly to a
stiff short point, in contradistinction to lanceolate, which indicates a slen-
der and slowly tapering form.

Cutters.—A quarryman’s term for any narrow crack or fissure that cuts
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or crosses the strata; hence ‘‘ backs and cutters,” for what is known to
geologists as the jointed structure.

Cyanite (Gr. Zyanos, azure blue).—One of the Garnet family, occurring
in broad prismatic crystals, chiefly in mica and talc schists, and so called
from its prevailing azure-blue colour. Transparent blue cyanite is often
polished and substituted for sapphire, but is easily known from its inferior
hardness. .

Cyanose, Cydnosite (Gr. kyanos, azure blue).—Sulphate of copper, or
blue vitriol, a well-known substance, occurring in nature as a secondary
production from copper pyrites, or from iron pyrites containing small
quantities of copper, but more frequently prepared artificially—either by
the roasting and lixiviation of pyrites and other copper ores, by treating
these or metallic copper with sulphuric acid, or as a residuary product of
metallurgic operations. Used as a pigment and dye-stuff.

Cyathiform (Gr. cyathos, a cup, and forma, likeness).—Cup-shaped ;
having the form of a cup, as certain flowers, polypes, corals, &c.

Cyathophyllum (Gr. cyathos, a cup or goblet, and phyllon, leaf).—A
genus of cup-corals, having a turbinated polyparium or calcareous axis,
simple or compound, and internally lamellated ; the cells polygonal, radi-
ated, and depressed or cup-like in the centre; whence the name. They
are extremely abundant in Silurian strata, in the mountain limestone, and
in the coral-rag of the Qolite. The simple turbinated forms are often of
considerable size (the turbinelia of early authors), and from their shape are
known by the familiar term of ¢ petrified ram’s-horns.”

Cycadeoidea.—Literally cycas-like; a term which implies merely general
resemblance, without hazarding any opinion as to absolute identity. A
genus of roundish or oblong stems, covered with densely imbricated scales,
and greatly resembling those of the cycas. They are found in the Lias,
Oolite, and Wealden strata, and afford evidence of a warm genial climate
in the latitudes where they occur.—See MANTELLIA.

Cycadites.—Fossil plants of the younger Secondary epochs—Oolite and
Chalk —apparently allied to the existing cycas. The leaves only are known,
and these are pinnated; leaflets linear, entire, adhering by their whole
base, having a single thick midrib and no secondary veins.

Cyclas (Gr. kuklos, a circle).—A genus of fresh-water bivalves, having
oval, transverse, equivalved shells, with the hinge-teeth very small ; the
substance of the shell thin and fragile. The species occur recent, and in
the Tertiary and Wealden formations. In the older formations many
organisms formerly regarded as Cyclas are now known to be Estkeria, a
bivalved entomostracous crustacean, which see.

Cycle (Gr. kuklos, a circle).—Literally a circle of time, like the revolution
of the year and seasons; a periodical or recurrent space of time. Often
loosely employed for periods of indefinite duration.

Cycloclddia (Gr. Fuklos, circle, and klados, branch).—A name given to
certain Coal-measure plants, consisting of detached whorls of circular
leaf-scars, each scar being about half an inch in diameter, and deeply

itted.
: Cycloid, Cycloidean (Gr. kuklos, a circle, and eidos, form).—The fourth
order of Fishes in Agassiz’s arrangement. They are distinguished by their
scales, which are rounded, smooth and simple at the margin, and often
ornamented with various figures on the upper surface: these scales are
composed of lamine of horn or bone, but have no enamel. The Cycloi-
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deans are chiefly Tertiary and recent species ; the salmon and herring are
examples.—See ICHTHYOLOGY.

Cycléne (Gr. kuklos, a circle).—A term applied by navigators to those
rotatory hurricanes which occur most frequently between the equator and
the tropics, and near the equatorial limit of the trade-winds. They sweep
round and round with a progressive motion, their course describing a
curve, and their violence being greater the narrower the limit of their whirl.
In both hemispheres the rotation of a cyclone is contrary to that of the
sun ; those in the northern hemisphere moving counter, so to speak, to the
motion of a watch-hand, those in the southern following that motion.

Cyclépteris (Gr. kuklos, a circle, and pteris, fern).—An extensive genus of
fern-like plants, ranging from the Devonian to the Oolite inclusive ; and
so called from the rounded or circular shape of their leaflets, which are
entire, have no midrib, but are thickly marked with dichotomous veins
which radiate from the base to the margin,

Cymbiform (Lat. cymba, a boat, and forma, likeness).—Boat-shaped ;
navicular ; having the form of a boat or skiff ; as many shells, the glumes
of grasses, &ec.

Cymophane (Gr. kuma, a wave, and phaino, I appear).—The name given
to those semi-transparent varieties of chrysoberyl which display a peculiar
milky or opalescent appearance. When cut en cabockon they exhibit a
white floating band of light ; hence the name,

Cynochdmpsa (Gr. kyon, dog, and champsat, crocodile).—A genus of
Crocodilian reptiles, founded by Professor Owen on remains from the sand-
stone rocks of Rhenosterberg, South Africa ; and so named from the large
carnivorous-looking canines that arm the long slender jaws which termin-
ate, as in Teleosaurus, in a single nostril

Cyperftes (cyperacee, the rush tribe).—Long, narrow, ensiform leaves
which occur in the Coal-measures, and so called from their general resem-
blance to those of the Cyperus. According to Lindley, cyperttes, as a genus,
is distinguished by the want of a midrib, and by the presence of parallel
lateral veins.

Cypre'ide (Lat. Cypris, a name of Venus).—The Cowry family, including
the genera Cyprea, Erato, and Ovulum. The Cowries or Porcelain shells
are carnivorous gasteropods inhabiting the shores of warm seas, and are
well known from their convolute, enamelled, and often spotted, barred,
and otherwise ornamented shells. In the young the spire is apparent, but
in the adult shell it becomes concealed by the last whorl enveloping all the
others. They occur fossil from the Chalk upwards, but are not known be-
fore that period.

Cypridina-Schiefer.—Slaty bands of limestone oceurring, in Belgium and
Germany, on the uppermost verge of the Devonian system ; and so termed
from their containing as their most characteristic fossil the small crustacean
Cypridina serrato-striata. The ¢ Cypridina-Schiefer” is regarded by M.
Sandberger and Sir R. Murchison as-the typical rock of the Upper
Devonians of the Rhine district.

Cyprinoid (cyprinus, a carp, and eidos, likeness).—Carp-like ; applied to
many species of small fossil fishes which occur in the fluviatile and lacus-
trite deposits of the Tertiary formation, and which, like the living carps,
seem to have inhabited fresh waters, or the brackish waters of estuaries,
Beautiful specimens are obtained from the Tertiary beds of (Eningen
and the marls of Aix—the latter locality also yielding vast numbers of
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Cyprinodonts, the recent species of which are also small fishes, inhabiting
the fresh-water lakes of temperate zones.

Cypris, Cypridide.—A genus and family of minute crustaceans, having
two enveloping crusts like those of a bivalve shell, but united by a dorsal
fold without hinge. They inhabit the waters of lakes, marshes, and
estuaries ; moult or renew their integuments yearly ; and are variously
termed and divided by zoologists. Fossil forms under the generic terms of
Cypris, Cypridea, Cypridina, Cyprella, and Cypridella, occur in all rocks
from the Lower Coal-measures upwards.

Cystides (Gr. cystis, a bladder).—A family of Silurian echinoderms, so
called from their spherical or bladder-like form : the spheronites of earlier
authors. They constituted, in the primeval seas, the representatives of
the sea-urchins of the Secondary, Tertiary, and current epochs ; and appear
to have been sessile, or furnished with a short jointed foot-stalk, and not
to have been free-moving, like the cidaris and echinus. According to E.
Forbes, they have affinities with the Crinoids on the one hand (some pos-
sessing very perfectly formed arms and tentacles), and with the Sea-
urchins on the other; while others also point out affinities to the Pen-
tremites of the mountain limestone. The more frequent genera are
Echinospherites, Pseudocrinites, Caryocistites, Hemi ites, Echi crinus,
and Cryptocrinites.—See CYSTOIDEA.

Cystiphyllum (Gr. cystis, a bladder, and phyllon, leaf).—A genus of
Silurian turbinated corals, externally striated, and internally composed of
small bladder-shaped cells, hence the name.

Cystoidea.—Under this title the Cystidec (which see) have been erected
by Von Buch and others into a small independent group or ‘‘order” of
echinoderms. Their leading characteristics are—¢ a globular body covered
with close-fitting polygonal plates and attached by a simple jointed stem ;
mouth mirfute and opposite to the stalk ; close to it is the small anal
opening ; and a little more distant the generative orifice, covered by a
pyramid of five or six little valves. Some genera, like Pseudocrinus, have
two or four tentaculiferous arms, bent down over the body and lodged in
grooves to which they are anchylosed ; others, like Spheronites, have only
obscure indications of tentacles situated close to the mouth.”

Cythéride.—-A family of Entomostraca, or minute bivalve crustaceans,
occurring in every formation ; but most abundantly in the genera Cytkere,
Cythereis, and Cytherella in the Chalk and older Tertiaries. There are
doubts as to the precise affinities of the so-called Palmozoic species.

D

Dadéxylon (Gr.)—Literally ¢ pine or torch-wood ;” Endlicher’s generic
term for fossil wood whose structure is apparently identical with that of
the living species of Araucarize; same as Araucarites, which sece. Wood
of this structure is common in the Lias, Oolite, Wealden, and Chalk.

Damps.—A miner’s term for the gaseous products that are eliminated in
coal-mines—carbonic acid being choke-damp, from its extinguishing life
and flame, and light carburetted hydrogen being fire-damp, from its
exploding when brought in contact with flame,
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Dapédius (Gr. dapedon, a pavement).—A genus of ganoid fishes peculiar
to the Lias, and so named from the arrangement of the rhomboidal scales
resembling a tesselated pavement. The Dapedius is a wide, laterally-com-
pressed fish, with a rounded head, fins of moderate size, and body rapidly
contracting, and terminating in an equally-lobed tail. The mouth is fur-
nished with several rows of small conical teeth, erenated at their summits,
and has brush-teeth on the palatine bones.

Dérwinite.—An arseniate of copper occurring in thin veins in the por-
phyritic claystones of Chili and Peru, and named after Darwin in honour
of his geological researches in South America. It is found massive, of a
dark silver-grey, high metallic lustre, rather brittle, and consists of 88.07
copper, 11.69 arsenic, and 0.24 silver.

Désyceps (Gr.)—Literally ‘‘rough-head ;” a provisional genus of laby-
rinthodont reptiles occurring in the Bunter Sandstein or Permian forma-
tion of Warwickshire. Beyond the cranium and teeth nothing further is
yet known of the genus.

Désypus (Gr. dasys, hau'y or rough, and pous, a foot).—The zoological
term for the Armadilloes, in allusion to the common character of their
feet, the soles of which are covered with strong hairs, and on which they
walk, with their claws expanded. The armadilloes are edentate, that is,
possess only grinders; are covered with a cuirass composed of strong
horny rings; are nocturnal, live in burrows, and prey alike on animal and
vegetable substances. They inhabit the warmer parts of South America,
in the Upper Tertiaries of which are found the remains of the Glyptodon,
and other extinct congeners.

Dé4tholite or Datolite.—A siliceous borate of lime, forming one of the
Fluor-spar family, and oceurring in various formations, in druses and in
coarse granular masses. It consists of 38.3 silica, 21.5 boracic acid, 34.6
lime, and 5.6 water.

Dauk or Dawk.—A mining and quarry term for bands and beds of
tough, compact, sandy clay.—See DOUK.

Dévite.—In honour of Sir Humphrey Davy.—A native sulphate of alu-
mina, of a yellow or greenish-yellow colour, and nauseous and highly as-
tringent taste. It occurs as a deposit from certain thermal springs, con-
taining free sulphuric acid, near Bogot4 in the Columbian Andes.

Davy-Lamp.—A form of lamp invented by Sir Humphrey Davy, and now
extensively used in coal-mines subject to explosions of fire-damp. The
principles involved in this invention are—first, that no mixture of fire-damp
with commen air, however dangerous, conveys an explosion through tubes
or openings, the diameter of which is less than about one-eighth of an inch ;
and secondly, that these explosive mixtures need a much stronger heat
for their explosion than mixtures of common inflammable gas, since neither
charcoal nor iron at a red-heat will produce this effect, which requires,
indeed, that iron be raised to a white heat. Proceeding upon these prin-
ciples, the light of a lamp is surrounded by wire-gauze, the meshes of
which are from 7 to #% of an inch; and through these, any explosions that
may take place inside the lamp are not communicated to the outside, so
that the miner can pursue his calling with the light of a ¢ Davy” in
workings which would otherwise be unapproachable. There are several
modifications of the Davy-lamp; but in all, the fundamental principles
are the same.

Deads.—In mining, any vem -stone or mine-stuff, broken underground,
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that does not contain enough of ore to make it worth removing for dress-
ing ; mine waste ; mine rubbish.

Débacle (Fr. débacler, to unbar).—A term originally signifying the
breaking-up of the ice on a river—a freshet ; but now applied to any sud-
den flood or rush of water which breaks down opposing barriers, and
hurls forward and disperses blocks of stone and other debris,

Débris (Fr., wreck or waste).—A convenient term, adopted from the
French, for any accumulation of loose material arising from the waste of
rocks ; also for drifted accumulations of vegetable or animal matter.

Decdpoda (Gr. deka, ten, and pous, podos, foot).— Literally ten-footed ;

the highest order of crustacea, including all the stalk-eyed families, in
which the whole of the thoracic segments are united with those of the
head into a single piece (the cephalo-thorazx), encased in a commeon crust,
with no traces of segmentary division (the carapace); and which have the
branchial organs enclosed within a cavity on each side the cephalo-thorax.
The true thoracic legs are almost always ten in number, whence the nane
of the order. The order includes three subdivisions—the Macrura, or long-
tailed, such as the crayfish ; the Brackyura, or short-tailed, as the common
crab; and the Anomura, or tailless, as the hermit-crab.
* Decomposition (Lat.)—Literally “‘ set free from composition :” the reso-
lution of compounds into their elements, or the alteration of their chemical
constitution in such a manner that new products are formed. Thus, we
speak of decomposing granite, when its particles of quartz, felspar, and
mica fall asunder under the action of the atmosphere; and of the further
decomposition of the felspar when it becomes converted into clay, and the
soda, potash, and iron with which the clay was combined are set free.

Decérticated (Lat. de, from off, and cortex, the bark).—Having the bark,
skin, husk, or other integument removed or stripped off. Thus, many
fossil plants have their bark converted into a thin pellicle of coal, and
accordingly their leaf-scars or external sculptures present very different
aspects according as the specimens retain their bark or are decorticated.

Decrépitate (Lat. de, and crepito, to make a crackling noise).—To fly in
particles with a crackling noise when exposed to heat, as common salt and
many other mineral substances do when they thus part with their water
of crystallisation.

Deflagrition (Lat. de, from, and fagre, to burn vehemently).—The
sudden combustion of any substance for the purpose of producing some
change in its composition by the joint action of heat and oxygen. The
protess is commonly performed by projecting into a red-hot erucible, in
small quantities at a time, a mixture of about equal parts of nitre and the
body to be oxidised.

Degraddtion (Lat. de, down, and gradus, step).—Removing or wasting
down step by step. The degradation of hills and cliffs is caused by atmos-
pheric and aqueous agency ; hence water is said to exert a degrading in-
fluence on the earth’s crust; waves and tidal currents a degrading action
on certain sea-shores. It is usual to arrange degrading causes or agencies
into three sets—the atmospheric, or those connected with the atmosphere ;
the fluviatile, or those depending on rivers; and the oceanic, or those in
which the ocean is the immediate agent.

Deinérnis, Dinornis (Gr. deinos, terrible or monstrous, and ornis, bird).
—A gigantic cursorial bird, whose remains (fragments of eggs as well as
numerous bones) have been discovered, in a sub-fossil state, in the river-
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silts of New Zealand. The affinities of the Dinornis, or Moa of the natives,
are not yet clearly defined, though, according to Owen and Mantell, it has
evidently been a wingless cursorial bird of great size and strength—varying
from ten to fourteen feet in height, or considerably larger than the existing
ostrich, and occurring in several well-marked species. The epoch of the
Dinornis is strictly Post-Tertiary, and the traditions of the natives would
indicate its contemporaneity with the Apteryxz and Notornis—wingless
birds which still inhabit these islands. The Palapteryx, Aptornis, &c.,
are sub-fossil congeners, found in the same deposits.—See Mantell’s ¢ Petri-
factions and their Teachings;’ and Owen in ¢ Zoological Transactions’ for
1844-1850.
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