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Art. I.

—

Nereis Boreali-Americana ; or Contributions to a His-
tory of the Marine Algm of North America ; by Wm. Henry
Harfey, M.D., (fcc—Part I. Melanosperme^. Washington,
Smithsonian Institution. New York: G.P.Putnam. Jan., 1852.

This is the first part of the work announced in our January-
number. It is a separate issue of a Memoir (of 1.50 pages, with
12 plates) contained in the forthcoming third volume of the
Smithsonian Contributions to Knoioledge ; and a welcome con-
tribution it is, as well in its purely scientific bearings, as on ac-
count of the popular interest of the subject ; and under both
aspects well deserving the efficient furtherance of this admirably
managed institution, since the heavy outlay (or the needful picto-
rial illustration would deter any unaided author or publisher.

Algae are especially interesting to the structural anatomist and
physiologist, from their consisting either of isolated cells or series
of cells in their simplest combination, often of considerable size,
and developed under circumstances very favorable to microscopic
investigation

; therefore affording the readiest elucidation of cell-
formation, and of the most universal laws of growth and repro-
duction, the understanding of which forms Ihe true ground-
work of physiology, whether animal or vegetable. Studied less
profoundly, and in view of their infinitely varied and beautiful
forms and systematic arrangement, this class of plants has at-
tracted more popular interest perhaps than any other, at least
in Great Britain, where their study has been encouraged and
facilitated by the various illustrated works which the Algse par-

SEco^'D Seeibs, Vol XIV, No. 40.—July, 1852. 1



2 Notice of Harvey^s Marine Algce of North America.

ticularly require. This general interest, first incited by Dr.
Greville's Al^cB BritanniccB, has been widely extended by Dr.
Harvey's own Manual of the British Al_
edition, and his elaborate Phycologia Britamiica. The plates of
the latter are excelled only by those of the present memoir, in

Harvey

N
Aiistralis he is likewise doing for the counterpart regions of the
southern hemisphere. As we welcome this accomplished nat-

uralist as a fellow-laborer on our own ground, let us hope that

this first is far indeed from being the last "Contribution to

knowledge" from a transatlantic source to be called forth and
published by the Smithsonian Institution. Such scientific inter-

vention is productive only of good results.

The book now before us, in the form of a thin quarto volume,
is only the first part of the work, comprising the Melaiiospermece^
or olive-colored seaweeds, with the general introduction. Two
more parts, still more ample, or at least embracing a greater
variety of forms, are yet to come ; namely, part 2d, the Rhodosper-
mecB^ or Rose-red Algae ; and part 3d^ the ChlorospermecB or Grass-
green Algas. Both of these, and especially rose-red series, already
in a state of forwardness, will furnish more striking illustrations

than the present, for the olive-colored seaweeds are not remark-
able for beauty. They are however, generally, the most con-
spicuous for size, and the most important in their economical uses.

In speaking of the uses of seaweeds, Prof, Harvey very prop-
erly alludes, first to the general office which this class of plants
discharges in the economy of nature-

"The part committed to the Alga^ in the household of nature, though
humble when we regard them as the lowest organic members in that
great family, is not only highly important to the general welfare of the
organic world, but, indeed, indispensable- This we shall at once ad-
mit, when we reflect on the vast preponderance of the ocean over the
land on the surface of the earth, and bear in mind that almost the
whole submarine vegetation consists of Algse. The number of species
of marine plants which are not Algce proper is extremely small.
These on the American coast are limited to less than half a dozen,
only one of which, the common Eel Grass {Zostera marina)^ is ex-
tensively dispersed.

" All other marine plants are referable to Algee ; the wide spread sea
would therefore be nearly destitute of vegetable life were it not for
their existence. Almost every shore—where shifting sands do not
forbid their growth—is now clothed with a varied band'of Algae of the
larger kinds ; and microscopic species of these vegetables (Diatomacece)
teem in countless myriads at depths of the ocean as great as the plum-
met has yet sounded, and where no other vegetable life exists. It is

not, therefore, speaking too broadly to say that the sea, in every
climate and at all known depths, is tenanted by these vegetables under
one phase or other.

^^^h*- %



Notice of Harvey^s Marine Algce of North America. 3

"The sea, too, teems with animal life,—that "great and wide sea,

wherein are things creeping innumerable, both small and great beasts,'*

aifords scope to hordes of animals, from the " Leviathan" whale to the

microscopic polype, transparent as the water in which he swims, and
only seen by the light of the phosphoric gleam which he emits* Now
this exuberant animal creation could not be maintained without a veg-

etable substructure. It is one of the laws of nature that animals shall

feed on organized matter, and vegetables on unorganized. For the

support of animal life, therefore, we require vegetables to change the

mineral constituents of the surrounding media into suitable nutriment.

"In the sea this office of vegetation is almost exclusively committed
to the Alg^, and we may judge of the completeness with which they

execute iheir mission by the fecundity of the animal world which de-

pends upon them. Not that I would assert that all, or nearly all, the

marine animals are directly dependent on the Algae for their food ; for

the reverse is notoriously the case. But in every class we find species

which derive the whole or a part of their nourishment from the Algse,

and there are myriads of the lower in organization which do depend
upon them altogether.

"Among the higher orders of Algce feeders I may mention the

Turtles, whose green fal^ so prized by aldermanic palate, may possibly

be colored by the unctuous green juices of the Caulerpce on which
they browse. But without further notice of those that directly depend
on the Algae, it is manifest that all must ultimately, though indirectly,

depend on whatever agency in the first instance seizes on inorganic

matter, and converts it into living substance suitable to enter into the

composition of animal nerve and muscle. And this agency is assuredly

the office of the vegetable kingdom, here confined in the main to Algae ;

we thus sufficiently establish our position that the Algae are indispensa-

ble to the continuance of organic life in the sea.

"As being the first vegetables that prey upon dead matter, and as

affording directly or indirectly a pasture to all water animals, the Alga?

are entitled to notice. Yet this is but one half of the task committed

to them. Equally important is the influence which their growth exerts

on the water and on the air. The well known fact that plants, whilst

they fix carbon in an organized form in extending their bodies by the

growth of cells, exhale oxygen gas in a free state, is true of the Algae

as of other vegetables. By this action they tend to keep pure the

water in which they vegetate, and yield also a considerable portion of

oxygen gas to the atmosphere. I have already stated that whenever
land becomes flooded, or wherever an extensive surface of shallow

water—^whether fresh or salt— is exposed to the air, Confervce and

allied Alg.^ quickly multiply. Every pool, every stagnant ditch is

soon filled with their green silken threads. These threads cannot

grow without emitting oxygen. If you examine such a pool on a sunny

day, you may trace The beads of oxygen on the submerged threads, or

see the gas collect in bubbles where" the threads present a dense.mass.

It is continually passing off into the air while the Conferva? vegetate,

and this vegetation usually continues vigorous, one species succeeding

another as it dies out, as long as the pool remains. And when, on the

drying up of the land, the Confervas die, their bodies, which are

scarcely more than membranous skins filled with fluid, shrivel up, and
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are either carried away by the wind or form a papery film over the

exposed surface of the ground. In neither case do they breed noxious

airs by their decomposition. All their life long they have conferred a

positive benefit on the atmosphere, and at their death they at least do

no injury. The amount of benefit derived from each individual is in-

deed minute, but the aggregate is vast when we take into account the

many extensive surfaces of water dispersed over the world, which are

thus kept pure and made subservient to a healthy state of the atmos-

phere. It is not only vast, but it is worthy of Him who has appointed

to even the meanest of His creatures something to do for the good of

His creation,"—pp. 31, 32.

For those who, unfortunately, cannot appreciate such views,

who might reply that the present supply of oxygen in the air is

quite sufficient to last out their time, or even that of the whole
human race, and Avho would ask, " Avhat is the icse of feeding all

these animals?" our author proceeds to enumerate some of the

principal uses to which the Algse have been applied by man, show-
ing that many are directly edible and nourishing, and some prized

as delicacies, while others furnish the pasturage of turtles, and
are probably needful for the formation of their much prized green

fat, the use of which, in feeding the aldermanic race of animals,

our objector will probably appreciate. What a pity that the

botanist must now leave the famous edible birds' nests out of his

list of vegetable esculents, it being lately ascertained that this

costly delicacy *^ consists of an animal substance which is sup-

posed to be disgorged by the swallows that build them." The
various other uses to which Algse have been applied by man,
whether civilized or savage, some of them curious, are mentioned
at some considerable length.

Another part of the Introduction treats, in a clear and inter-

esting way, of the general structure and morphology of Algae,

tracing the series of vegetable development from the simplest

possible vegetable organism, formed of a single cell or vesicle,

such as the Protococcus or red-snow plant, which in its growth,
or reproduction (for these two functions are reduced to one and
the same thing) merely gives rise to other free cells like itself:

up to those of considerable complexity of organization and of

^ ^ ,
Devil _^ ^

and Murlins of our own Atlantic shore, and the Macrocystis,

with *' stems from five to several hundred feet in length," the

curious Thalasslophyllum^ and the strange Nei^eocystis of our

Northwest coast. The latter '^is said, when fully grown, to

have a stem measuring 300 feet in length, which bears at its

summit a huge air-vessel, six or seven feet long, shaped like a
great cask, and ending in a tuft of 40 or 50 forked leaves, each
of which is from 30 to 40 feet in length. The cask-like air-

vessel buovs UD this immense frnnd. whinh. like Milton's hero, lies
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Prone on the flood, extended long and large

(And) floating many a rood.

—

Here the Sea Otter (Lutra marina) has his favorite lair, restin

himself on the vesicle, or hiding among the leaves while he
pursues his fishing/'—p, 82. On page 86, a fuller account of
this wonderful sea-weed is given, translated from the narrative
of its discoverer, Dr. Mertens. We wish to call the particular

attention of travellers, and of our fellow countrymen of Oregon,
to this and to the Thalassiophyllum of the Northwest coast, be-
cause they are very imperfectly known

; and whoever meets with
them, or has occasion to visit the shores where they abound,
would confer a great favor and advantage by collecting charac-
teristic specimens of these and also of all other Algae, immersing
smaller specimens in proof spirit or Goadby's solution, and trans-

mitting them to the Smithsonian Institution. These great air-

vessels, it appears, cannot be preserved by drying, but probably
they might be packed, with their leaves, in strong brine, so as to
reach us in good condition.

This leads us to remark that clear directions for collecting and
preserving specimens of sea-weeds are given in the Introduction,

pp. 28-30. Their habitat^ or place of growth, and their geo-
graphical distribution, especially on our Eastern coast, which
Prof. Harvey has explored in person from Halifax to the keys of
Florida, are presented with considerable fullness in the Introduc-
tion. All these topics are treated in the happiest manner, and so
abound with interest that it is needless to indicate particular por-
tions

; for it can hardly be that any general reader, still less one
With the smallest tincture of science, who opens the Introduction,
will lay it down before he has finished it. Still we cannot deny
ourselves the privilege of adverting to its appropriate close, in

vindication of the moral influence of science, and of the teach-
mg of the book of nature, from the aspersions of the ignorant
and the prejudiced.

"Unfortunately, it happens that in the educational course prescribed
to our divines, natural history has no place, for which reason many are
Ignorant of the important bearings which the book of Nature has upon
the book of Revelation. They do not consider, apparently, that both
are from God—both are His faithful witnesses to mankind. And if

this be so, is it reasonable to suppose that either, without the other, can
be fully understood ? It is only necessary to glance at the absurd com-
nientaries in reference to natural objects which are to be found in too

many annotators of the Holy Scriptures, to be convinced of the benefit

which the clergy would themselves derive from a more extended study

of the works of creation. And to missionaries, especially, a minute

familiarity with natural objects must be a powerful assistance in awaken-
ing the attention of the savage, who, after his manner, is a close ob-

server, and likely to detect a fallacy in his teacher, should the latter

^K^.
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attempt a practical illustration of his discourse without sufficient knowl-

edge.* This subject is too important for casual discussion, and de-

serves the careful consideration of those in whose hands the education

of the clergy rests. These are not days in which persons who ought

to be our guides in matters of doctrine can afford to be behind the rest

of the world in knowledge ; nor can they safely sneer at the ''knowl-

edge that puffelh up," until, like the Apostle, they have sounded its

depths and proved its shallowness.
*' Why should the study of the physical sciences be supposed to have

an evil influence on the mind—a tendency to lead men to doubt every

truth which cannot be made the direct subject of analysis or experi-

ment ? I can conceive a one-sided scientific education having this

tendency. If the mind be propelled altogether in one direction, and

that direction lead exclusively to analytical research, it is possible that

the other faculties of the individual may become clouded or enfeebled

and then he is the unresisting slave of analysis—not more a rational

being than any other monomaniac. And yet, paradoxical though the

assertion seem, he may be all his life a reasoner, forming deductions

and inductions with the most rigid accuracy, in his beaten track.
*' I can conceive too the astronomer, conversant with the immensity

of space and its innumerable systems of worlds, so prostrated before

the majesty of the material creation, as not only to lose sight of him-

self and of the whole race to which he belongs, but of the world or

even of the solar system, and be led to doubt whether things so poor,

and mean, and small can have any value in the sight of the Lord of so

wide a dominion. I can conceive him, too, observing the uniformity

and the harmony of the laws that govern the whole system of the

heavens; the undeviating course of all events among the stars coming
round as regularly as the shadow on the dial ; and the little evidence
there is that this uniformity has ever suffered any disturbance that can-

not be accounted for by the law of gravitation, and made the subject

of calculation by the inathemalician, who, working an equation in his

closet, shall come forth and declare the cause of irregularity, though
that cause may be acting at thousands of millions of miles distance—

I

can conceive him inferring from a uniformity like this the absence of a

superintending Providence in human affairs. If the Creator, he will

say, have given up the very heaven of heavens to the immutable laws
of gravitation, can I believe that he interferes by his Providence to

superintend the puny matters of this lower world?
His reasons seem plausible while the mind is pointed in that one

direction. But they lose all their force when, laying aside for a
moment the telescope, the philosopher investigates with his microscope
the structure of any living thing, no matter how small and how seem-
ingly simple the organism may be. Let the object examined but have

life^ and it will soon lead him to understand a little of the meaning of

God's glorious title, Maximiis in minimis. And the further he carries

his researches, the more the field of research opens, until, extending
from the speck beneath his lens, it spreads wider and wider, and at

length blends with infiinity at the " horizon's limit." Here his boasted

* See some excellent observations on this subject in '* Foot-prints of the Creator

:

or, the Asterolepis of Stromness " bv Hmrh MiUer. London. 1 849.

44

."V^^.hX -
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analysis can afford him no help. He has laid bare the " mechanism of
the heavens ;" he has weighed the sun and the planets ; he has fore-

told with unerring certainty events which shall happen a thousand
years after he shall be laid in the dust;—and yet he cannot unravel
the mystery that shrouds the seat of life, even as it exists in the meanest
thing that crawls. And if the life of this poor worm be thus wonder-
ful, what is that spirit which animates the human frame? What is

that humanity which, but a moment ago, seemed like the small dust in

the balance compared with the multitude and the masses of the stars?

His conceptions of his own true position in the scale of being become
more rational. For a moment he views from a new position the dis-

tant stars, as the peasant views them in a clear night:—points of light

spangling the blue vault above. And he reflects, ' How do I know
that those shining ones are other than they seem ; how do I know their

size, their distance, the laws by which they are governed ; the reins by
which the 'coursers of the sun' are held in their appointed track?
How?—but by the intellectual powers of that human spirit which but
now I deemed so poor and mean :—so unworthy of the very thought
of the Almighty—much more so unworthy of the price which He has
paid for it,'

" Thus the mind, turned back upon itself, begins to discover that,

after all, it is not *of the earth, earthy,' but derived from a higher
source and reserved for a higher destiny. And strange to say, this

altered and bettered opinion of itself is traceable to the first check
which it feels—the first baffling of its analytical powers. So long as
the mind was extending the sphere of its researches into the material
universe, weighing, and numbering, and tabulating, all nature seemed
to move in blind obedience to a force whose influence might be calcu-
lated

; every world being found to act upon its fellow in exact propor-
tion to its position and its weight, and our world to be but a part, and a
small part of one vast machine. And with such a view of the relation

of the earth to the universe, might not unnaturally come a lower esti-

mate of man the dweller on the earth. 'Is he too but a part in the

house in which he dwells? Is his course also subject to those immuta-
ble laws which bind the universe together ? And if so, where is his
4 ^ ^ t, -J

individuality; where the reflex of that image in which he is said to

have been created ?' But the moment that the mind apprehends the

action of the inexplicable laws of life, and is certified of the individu-
ality of every living thing however small ;—and compares these micro-
scopic ' wholes' with the ' whole' that it feels itself to be, that moment
It begins to see that the human soul is a something apart from the

world in and over which it is placed."
» * » u Whilst I admit that half views of natural sci-

ence may lead men astray ; and whilst I deplore the infidelity of sci-

entific men, whose minds are absorbed in the material on which they

Work ;—I deny that the study of nature has, in itself, an evil tendency.

On the contrary, the study of organic nature, at least ought to be one
of the purest sources of intellectual pleasure. It places before us

structures the most exquisite in form and delicate in material ; the per-

feet works of Him who is Himself the sum of all perfections : and if

our minds are properly balanced, we shall not rest satisfied with a mere

knowledge and admiration of these wonderful and manifold works;



8 Notice of Harvey's Marine Algce of North America.

but, reading in them the evidence of their relation to their Maker, we
shall be led on to investigate our own.

" I do not assert that this study is, of itself, sufficient to make men
religious. But as the contemplation of any great work of art generally
excites in us a two-fold admiration—admiration of the work itself, and
of the genius of its author—so a true perception of the wonders of
nature includes a certain worship of the author of those wonders.
Yet we may study natural objects, and admire them, and devote our
whole life to elucidate their structure ; and after all may fail to recog-
nize the being of Him who has fashioned them. Such blindness is

scarcely conceivable to some minds
; yet to others, the opposite ap-

pears but the effect of a warm imagination. So inexplicable is the
human mind ! The moral evidence which stirs one man to his centre
brings no conviction to another. Physical truths, indeed, cannot be
rationally denied ; but there is no metaphysical truth which may not
be plausibly obscured or explained away by self-satisfied prejudice.
Hence the inconclusiveness of all reasoning against infidelity. The
failure is not in the reasons set before the mind, but in the non-acknowl-
edgnient of the imperative force of moral reasons. No man can be
convinced of any moral truth against his will ; and if the will be cor-
rupt, it is possessed of a blind and deaf spirit, which none can cast out
until a 'stronger than he' shall come."—pp. 38-41.

It is to be noted that this is a complete treatise, comprising
descriptions of all the species of this country, those of the west-
ern as well as of the eastern coast, and from the Arctic shores to
Mexico

;
and that it is our only work on the subject. It is there-

fore indispensable to all who seek for any information on the
subject. To meet, therefore, the demand which there should be
for such a work, the Smithsonian Institution, which incurs the
whole expense of the publication, has placed this separate issue
of a moderate number of copies on sale, with the well known
house of Geo. P. Putnam, New York, at a price which barely
covers the cost of their production. Copies of this first part

$2.50. We $

able work may be widely diffused, but also that the Institution
may be encouraged by this first and costly experiment to send
forth other treatises and memoirs in the same way, the cost and
risk of which is too great for private enterprise to assume. Our
only wonder is that the Institution can accomplish so much as it

does with its limited and divided resources. But even if its
means were much more ample than they are, it is evident that
nnless it can recover by the sale of separate copies a portion at
least of the bare expense of producing them (and especially the
expense of striking and coloring plates), such separate copies
must cease to be issued in a way that renders them generally ac-
cessible, and the edition be nearly restricted to the collected vol-
umes of the Smithsonian Contributions. We hope, therefore,
that the demand for this History of the Marine
America may be commensurate with its merits.

Al

A. G.
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Art. II.—On KirkwooiTs Analogy; by J- Bradford Cherri-

MANj M.A., Fellow of St, John's Coll., Cambridge, Eng., and
Dep, Prof, of Math, and Nat. Phil, in the University of To-
rontOj U. C.

In support of the remarks of Prof. Loomis in the American

Journal, March, 1851, I beg to offer the following considerations.

The statement of Kirkwood's Analogy is that throughout the

Planetary system,

, n^=k.D^
where n is the ratio of the sidereal period of a planet to its time

of rotation about its axis,

D is the diameter of its sphere of attraction,

A; is a numerical constant.

It may be observed that this law is not universal, being inap-

plicable in the case of the outermost planet (Neptune, so far as

we know) and also of the Sun regarded as the innermost planet;

in the former case, k being made to vanish by D becoming infi-

nitely great ; in the latter, by n vanishing. This failure of con-

Ifact

y/Nal

The Analogy breaks, as it ought to do, between Jupiter and
Mars, where the asteroids occur, and this deprives us of the

means of applying it in the cases of those two planets. The
hypothesis of supplying a planet between them does not remove
the indeterminateness ; for by so doing, we introduce three arbi-

trary quantities, namely, the mass, mean distance, and time of

rotation of the supposed planet, and can thus satisfy a7iy three

required results; in other words, we are able to make Mars, Jupi-

D
yf^

On applying the Analogy to Mercury, regarding the Sun as

the next interior planet, it fails; and if we seek to remedy this

by interposing a planet, it remains indeterminate as in the previ-

ous case.

On applying it to Uranus, we get a result which is confessedly

contradictory to the approximate time of rotation, calculated from

the observed compression. The theory of this calculation gives

results in accordance with observation in the case of other planets,

and there seems to be no reason why we should distrust it ni this

case. Moreover
trustworthy look, as Prof. Loomis has most ably and strikingly

pointed out in the article above quoted. At any rate, the most

we can do is to consider the time of rotation unknown, and the

Anahqy in this case also to be indetermmate.

Se&ies uly, 1852. 2



10 On Kirkwood^s Analogy.

Thus out of the ten primary bodies (counting the Asteroids as

one) there are no less than seven^ in which the Analogy is either

indeterminate or fails: and we have only three left, Venus, the

Earth, and Saturn, from which to obtain two coincidences that

shall establish a law universal in its claims*

The following values are those given in the Annuaire du
Bureau des Longitudes, for 1851, being the latest authoritative

table of whose publication I am aware.

Planet.
JSidereal period in

mean solar days.
Mean distance.

Mercury,
Venus,
Earth,

Mars,

Jupiter,

Saturn,

Uranus,

Mass in parts of
the Sun's.

Rotation.

224-70080
365-25637

10759 2198

0-3870985
0-7233317
10000000
1-523691
5-202767

9 538850
19' 1824

1

^^ITTHT

23^ 21"^

23h 56^

10^30«»

From these I deduce the following table

Planet.

Venus,
Earth,

Saturn,

n

2309558
366 2738

24592-50

B
•3666685
•5265920

8-513061

k

1082025
918732
980276

The values of k do not, I think, agree with sufficient nearness
to establish the Analogy: in fact, the difference betwen the values
for the Earth and Venus would cause an error of two hours in
the rotation of the latter.

Lastly, suppose that a change in density and volume of one of
the planets were to take place ; then, since the mass and mean

D
per

true, that the time of rotation would remain unchanged, which
is contrary to the mechanical principle of the conservation of
areas.

From these reasons I feel compelled to reject Kirkwood's
Analogy as " the expression of a law of nature," and must agree
with Prof. Loomis in considering it not established as a " phys-
ical fact."

University of Toronto, U. C, April 10, 1852.
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Art. III.

—

Notes and Observations on
ters of the Soil of the Scioto Valley

considerations respecting the snbji

Davio a. Wellsj Cambridgej Mass.
of Soil Analyses; by

In the spring of 1851, I was intrusted by the Secretary of the

Ohio State Board of Agriculture, Prof. W. W. Mather, with the

office of examining, analyzing and reporting upon the nature and
composition of the soils of that State, and under his direction

have since made a series of analyses of soils taken from Pike
county, Scioto Valley. A few of these analyses are here submit-

ted for the purpose of showing the composition of these fertile

soils, as well as to some extent^ the method followed in their

examination.

The soil which I would first notice, was taken from the best

bottom-land, opposite the mouth of Sun-fish Creek, about one
hundred yards east of the Scioto. This ground is occasionally

overflowed, and has been cleared and cultivated about eighteen

years successively in corn, and yields with ordinary culture from
seventy to eighty bushels of corn to the acre. The average
crop has not sensibly diminished since it was first cleared. The
timber growth originally upon this ground, was honey-locust,

black-walnut, pawpaw, box-elder, white-ash, elm, mulberry and
buckeye.

The color of this soil when dry, was dark brown, or black, of
an extraordinary degree of fineness. Sample examined, entirely

free from stones or pebbles. The character of this soil for the

absorption and retention of moisture was carefully noted, but as

the results obtained seem to me to have mainly a comparative

value, they are here omitted. -

The chemical analysis gave as follows.

Water, hygrometric and combined, . . • 03-636

Waxy and resinous matters extracted by alcohol, -0030
" « « <* " « ether, '0025

0055Total extract, .....
Total per-centage, ....

Constituents soluble in pure water.

Extract of earth, alkalinechlorids, with traces of lime, -0460

Organic matter—crenic acid, . . • '0208

Silica, iron, lime, with traces of sulphuric acid, 0652

Total water extract, . . . •

000164

1320

Total per-centage 00395



12 D. A. Wells on the Soils of the Scioto Vallei/.

Constituents soluble in dilute acid.

Iron, alumina with traces of manganese, . 01-995
Organic matter in combination with the above, 01-004
Silica,

Phosphoric acid,

Potash and soda, ....
Lime, .....
Magnesia, .....

r

Total per-centage of constituents soluble in dilute acid, 6-042
Organic matter rendered soluble by ammonia, 01-840

soda, 04-368

00-640

00041
00-100

01026
00-236

(( <( << (t u

Organic matter remaining in combination with the in-

soluble residue, and determined by ignition, 04-145
Whole amount of organic matter found in the soil, as

extracted by water, acids and alkalies, and also de-
termined by ignition from the final residue, 11-373

Whole amount of oi

equal portion of the same soil by ignition, . 10-970
Difference, 00-403
Insoluble silicates and earthy residue, . . 78-842
One hundred parts of the insoluble residue gave by

washing and separation, 45 parts siliceous sand,
and 55 clayey matter.

Total per-centage, of the whole analysis, . . 98-2844

Another soil examined was from the "Ree Ree Bottom," a
tract of land occasionally overflowed by the Scioto River. It
has been cultivated fifty-one years ; forty-five crops of corn and
two or three of wheat have been taken off from it ; it has also
been a few years in grass or clover. It has scarcely diminished
fertility and now with the most ordinary culture yields on an
average, one year with another, eighty bushels of corn to the acre.
The analysis of this soil gave

Water, hygroscopic and combined, . . 3-500
Resinous and waxy matters extracted by alcohol

and ether, .....
Constituents soluble in pure water.

Extract of earth, alkaline chlorids, &c. . -032
Organic matter—crenic acid, . . .QIO
Iron, lime and silica, . . . -012

Total water extract, . ... 1)54
Total per-centage of the same, . . . 0-190

Constituents soluble in dilute acid.
Iron, alumina and manganese, . . . 2-760
Organic matter combined with the above, . 0-860
Silica, 0-560
Lime, 0-390

036



D. A. Wells on the Soils of the Scioto Valley. 13

Magnesia,

Phosphoric acid,

Potash and soda,

Total acid extract,

0-280

tra ces.

0161

6011
Organic matter rendered soluble by ammonia, 3-140

" " " soda, 1-030
Organic matter remaining in combination with the

insoluble residue, and determined by ignition, 1-720
Insoluble silicates, ..... 83-010
100 parts of the insoluble residue gave by washing

and separation 59 parts siliceous, and 41 parts
clayey matter.

Total amount of organic matter extracted by alka-
lies and acids, ..... 6-750

Total per-centage of the whole analysis, . . 97-637
In the separation of the organic constituents of a soil by means

of alkalies, a slight loss is almost unavoidable, owing to the sepa-
ration and solution of a part of the alumina and other inorganic
substances in combination with the organic matter, forming salts.

The third analysis which I present, is that of a subsoil, under-
lying the fertile loam of the Ree Ree Bottoms. This bottom
Was originally prairie, at the first settlement of the country. The
soil in color is yellow, and in character, coarser than any other
variety examined from the Scioto valley.

Chemical analysis gave as follows

:

Water 00 44
No appreciable matter extracted by either alcohol, or ether.

Constituents soluble in pure water.
Alkaline chlorids, .... -0070
Organic matter, with traces of silica and lime, -0055

Total water extract, .... 0125
Total per-centage, . . . , 00-057

02 000

Lime,

Constituents soluble in dilute acid.
Iron, alumina and manganese, . . . .

Organic matter, combined with the above, . . 00-440
Silica, 00-200

. . . 02-550
Magnesia,

. . . . . . . 01-280
Phosphoric acid and alkalies, . . . traces.

Total per-centage of constituents soluble in acid, . 6-470

Carbonic acid, ..... 02-300

Organic matter rendered soluble by ammonia, . . 00-42
" " " " «* soda, . . 00-05

Organic matter remaining in combination with the insolu-

ble residue, and determined by ignition, . 00-50

Insoluble silicates, &c., .... 90-270

Total per-centage of the analysis, . . . 100-507
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In the examination and analysis of these soils of the Scioto

Valley, several points of interest were noted by me, which I con-

sider worthy of especial attention. Their reputation for fertility

is extensively known, as well as their general character and chem-
ical compositionj but I am not aware that any extended and
thorough examination of a suite of specimens, from known lo-

calities, has heretofore been made by any chemist.

The first and perhaps the most interesting fact noticed in the

examination of these soils was the remarkable degree of fineness

of their constituent particles. In this respect I venture to assert

that they are not surpassed by any other alluvial deposits upon
the surface of the earth, some of the soils being little else than
impalpable powders. In commencing their examination, it was
at once seen, that a mechanical division of these soils by means
of the sieves ordinarily used in soil analyses, would not afford a

fair indication of the minuteness of their particles. I therefore

procured a sieve of the finest gauze, the largest meshes of which
by accurate measurement did not exceed one-sixtieth of an inch
in diameter. The soil was then broken in a porcelain mortar,
care being taken that only the dried particles were crushed, with-
out triturating any of the silicates or earthy matter. One hundred
parts of six samples so treated, were sifted upon the sieve before
described, and left the following small quantities of coarse residue

;

of this residue, it should be stated, that it was composed in part

of vegetable fibres and undecomposed organic matter. Of soil

No. 1, seven parts in one hundred remained upon the sieve; of
No. 2, one and six-tenths parts; of No. 3, a subsoil, from twenty
to thirty parts ; of No. 4, six and three-tenths ; of No. 5, one and
five-tenths; of No. 6, eight parts in one hundred.

This remarkable comminution of the particles of these soils,

gives us at once a clue to the secret of their great fertility. With
this fineness an increased power is given to a soil for the absorp-
tion, retention and condensation of moisture, carbonic acid, and
ammonia, an opportunity for the free permeation of atmospheric
air, a facility to the rootlets of plants for extension, and a conse-
quently increased facility for receiving and appropriating nourish-
ment. Indeed, a soil but scantily provided with the inorganic
constituents deemed necessary for the support of vegetable life,

but gifted with this fineness of the elementary particles, must
possess great elements of fertility. I consider the existence of a
large proportion of finely divided matter in a soil, of almost as

much consequence so far as regards its fertility, as its chemical
constitution is. It must be also evident, that a soil composed in

)

part

considerable extent the good properties and characteristics of an
aluminous soil, without its bad ones. As an illustration of this I
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would state, that one of the best tobacco soils upon the Island of
Cuba, some time since examined by Dr. A. A. Hayes of Boston,
was found to contain ninety per cent* of the peroxyd of iron.

And yet this soil, which we might suppose would be barren,

without the usual proportions of siliceous and aluminous matter,
is, on account of its great fineness, and the remaining ten per
cent, of organic and inorganic constituents, enabled to produce
the best crops upon the island.

These advantages of fineness^ it is evident the Ohio soils will
always possess^ as it cannot be exhausted by any system of agri-
culture. To this point I wish to call especial attention, since if

due regard be paid to the supplying of these soils with the neces-
sary quantities of organic and inorganic nutriment, they must
and always will be unrivalled for fertility. An examination of
the silicious insoluble constituents of these soils, leads to the be-
lief, that they have not been derived from the disintegration, or
decay of any underlying or contiguous rocks, but from materials
brought from a distance. The rocks of Ohio are for the most
part carbonate of lime, and yet in only one of the soils examined,
a subsoil, could the slightest trace of carbonic acid be detected.
The method adopted for testing, was by placing the soil in a
favorable light upon a watch-glass, covering with dilute warm
acidj and noticing carefully for the appearance of effervescence.
In this way the most minute quantity of carbonic acid could not
fail of being detected. In the examination of the soils of Mas-
sachusetts by Pres. Hitchcock, the same remarkable deficiency of
carbonates, even in soils resting upon carbonate of lime rocks,
was noticed- The same conclusions have, I understand, been
arriv^cd at by Dr. D. D. Owen, from an examination oT the soils

of Iowa and Wisconsin. From these facts we believe that the
alkaline and earthy carbonates are to a much greater extent want-
ing in arable soils than is generally supposed. This supposition,

however, should perhaps be confined to the northern portions of
this country, which have soils resulting mainly from materials

distributed by the drift agency.
^hen a soil containing considerable quantities of organic mat*

ter is tested for carbonates after ignition, they will generally be
found, the crenates and apocrenates passing over into carbonates,

and remaining fixed except at a high temperature.

A microscopic examination of the siliceous insoluble residues

of these soils, left after the extraction of all soluble organic and
inorganic substances, showed that they are composed of the de-

tritus of syenitic and porphyritic rocks, consisting of minute par-

ticles of quartz, feldspar and yellow jasper without the presence

of mica. I would not, however, present these facts as wholly

conclusive respecting the origin of these soils; the quartz, jasper

and feldspar may have had their immediate origin in the Waverly
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and other sandstones of Ohio, and the carbonates may have dis-

appeared by the action of vegetation and long continued washing
and filtration. But the impression left after a careful examination
of their constituents was, that the soils of this portion of Ohio,
have had an origin similar to that of other soils which are known
to have resulted from drift agency, and possess at present a char-
acter, different from what might have been expected had they
resulted from the decomposition of underlying or contiguous
rocks.

The quantity of organic matter in these soils, is generally large,
ranging from two to eleven per cent, in the specimens examined.
It should be stated that the estimation of this organi'c matter was
made upon the finest portion of the soil after sifting, and in this
there is not included the smallest portion of undecomposed vege-
table fibre, which is not unfrequently included in the organic
per-centage of other analyses. The amount of nitrogenous com-
pounds contained in this organic matter is undoubtedly large,
although not determined: the peculiar odor of these products
while burning being very appreciable.

Particular attention was given to the accurate determination of
the amount of waxy and resinous matters contained in these soils,

and although it may not be possible to say that they enter unal-
tered and directly into vegetable systems, yet we know that as
constituents of vegetables they re-enter to form fats in the sys-
tems of animals, I can, therefore, but consider a soil analysis, into
which their careful determination is not included, as essentially
deficient. In the statement of the analyses, the products ex-
tracted by alcohol and ether are given separately. At present I
am not prepared to say, that bodies of a different constitution are
extracted by these different solvents. There are, however, rea-
sons which induce me to believe this is really the case, and also
that the products so extracted are not mere resins and gums, as is

generally supposed, but vegetable fat acids. This important point
which a want of time has compelled me in great measure to
overlook, will form the subject of future investigations. I would
also say that this matter has engaged the attention of Dr. A. A.
Hayes, of Boston, who fully coincides with me in the opinions
expressed.

Among the constituents of these soils soluble in water, were
found soluble organic matter (to which Berzelius has applied the
term "extract of earth, or mould," and Dr. Dana of Lowell,
"solution of vegetable extract,") alkaline chlorids, lime, magne-
sia, iron, silica, and organic matter combined with these bases.
The presence of the first three of these bodies was to be" ex-
pected

;
but the solution of the last three in water, in the absence

of a mineral acid, and that too in considerable quantities, is, it

seems to me, especially worthy of notice. An explanation must
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be sought for in the presence of organic matter, crenic, or apo-
crenic acid. In the later published worlds of Mulder, a salt of

C48H12O54 (apocrenic acid) +NH4+KO+CaO+Mg O+Fe O,

is given as soluble in water. It is not improbable that the ex-
tractive matter noticed, may have possessed this constitution.
In all the soils examined, appreciable quantities of alkalies and
phosphoric acid existed.

In these analyses, for the first time, has the amount of organic
matter combined with the iron and alumina been carefully esti-

mated by itself. This organic matter is undoubtedly combined
with the above mentioned bases as an acid, and as such may
have an important bearing upon the fertility of a soil. In some
of the New England soils, this acid has been ascertained by Dr.
Hayes of Boston to be oxalic acid, and such localities as might
be expected, were adapted to the growth of sorrels and other acid
plants. I have tested the soils examined by me from Ohio care-
fully for oxalates, but have not been able to detect them. What
other acid may be present I am unable to say : the subject in this

connection is new and requires careful investigation.

Manganese was present in all the soils examined. Its quanti-
tative determination, unless present in large quantities, as well as
the separate estimation of the amount of iron, and the amount of
alumina, soluble in acid, I consider of little or no value in a soil

analyses. Manganese appears to be a constituent in small quan-
tities in almost all soils, and in the waters of lakes, ponds, and
rivers, and must undoubtedly rank among the elementary bodies
most widely distributed.

In the analyses of these soils, the separation, and estimation of
the comparative value of the organic constituents has been made
by means of alkalies. This plan seems to possess adv^antages
over that of any other- A given portion" of the soil, after wash-
ing with water and dilute acid, is digested with a small quantity
of caustic ammonia. The organic matter rendered soluble is

"Washed out, precipitated by an acid, dried at 250^ F., and weighed.
This determination it is considered shows at once the present
Value of the organic portion of the soil—in other words, how
much organic matter is so far decomposed, or changed, as to be
available for the present crop. The soil after digesting with am-
monia and washing, is next treated with a stronger alkali, caustic

soda, and the organic matter rendered soluble by this agent is

collected and determined as before. This estimation, it is con-

ceived, shows the amount of organic matter existing in a state

not so sufficiently decomposed, or changed as to be immediately

available for the use or nourishment of plants, but in a state pre-

paratory for such use, or nourishment, and which at no distant

I^riod will become available. Thus if we were to represent the

Skcond Sjesies, Vol XIV, No. 40.-July, 1852. »
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organic matter rendered soluble by ammonia as in the state of

crenic acid, ready to be dissolved in water, or by the aid of weak
alkalies, we might consider the organic matter rendered soluble

by soda, as in a state of apocrenic or hiimic acid, insoluble m
water or weak alkalies. Lastly, it is found that after digesting a

soil eren with strong alkalies, and after repeated washings with
acids and water, a considerable quantity of organic matter will

remain fixed, and completely insoluble. This portion of organic

matter, generally the largest in a soil, is considered to be in a state

allied to charcoal, or more properly lignite, valuable in many re-

spects, as an absorbent of moisture, etc., but taking no active part

in the production and sustinence of the plant. In ordinary soil

analyses, the amount of organic matter, in these three conditions
is determined as a whole, and without distinction, thus giving the
agriculturalist no opportunity of judging whether this portion of
his soil is in a condition resembling a peat bog, or in a state con-
ducive to fertility.

There is one other subject connected with these analyses,

which I consider of the highest importance, and to which I
would direct especial attention. Dr. Dana of Lowell, in the
course of many years experience, has collected and preserved the
results of more than four hundred analyses of soils, from the
northern portion of this country. The analyses of the soils I

have made from Ohio, and the analysis of all the soils resulting
from the drift agency, do not differ materially, so far as regards
their inorganic constituents. That is to say, the soils of Ohio,
yielding with little or no culture from seventy to eighty bushels
of corn to the acre, are no better so far as their mineral composi-
tion is concerned, than many of the Massachusetts soils which
have a reputation for sterility. Slight diiferences it is true, exist,

but not to such an extent as might be supposed from contrasting
their relative products of the different soils. In what then is

there a reason for their difference in value to be found ? It can-
not be in the attributes in which they agree—which are their
mineral constituents, but in the attributes in which they differ;
and these are the amount and condition of the organic matter con-
tained in the soils, and the fineness of their elementary particles.

These conclusions, if of any value, may show to the agricul-
turalists of New Englafid, the necessity for the thorough break-
ing and pulverizing of the earthy particles, and for the" preserva-
tion, preparation, and proper application of organic manures, the
produce of the farm-yard and the muck-beds. These suggestions
are not new; they are the results of the experience of ages, and
of the observations and experiments of every practical farmer.
The agricultural tendency of the present day is toward mineral
manures;— I would not undervalue them, but at the same time I
wish that the old notions respecting thorough tillage, and the
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value of barn-yard products, notions, the value of which experi-
ence has taught, and which all scientific investigations are now
confirming, may not be underrated, or undervalued.

There is another topic in this connection to which I may-
be permitted to alhide, as it deeply concerns the prosperity of
scientific agriculture in this country—and that is, the tariff of
prices paid for soil analyses. My own opinion, and the opinion of
of others who are most conversant with this subject is, that a com-
plete and thorough soil analysis cannot be made with any profit
to the analyst for a less sum than twenty dollars. Yet the usual
price charged is about one-fourth this sum, and in a comparatively
recent instance, the editor of an agricultural paper in one of the
northern states, has publicly offered to make complete and thorough
soil analyses for the sum of two dollars. Such a proposition
should stamp its author at once as a charlatan and a quack. It

is lime that this subject was rightly understood by the agricul-
tural community, as it is not improbable that much of the ill-

success and ridicule which has attended the application of science
in this direction, is owing to analyses and other similar investiga-
tions which have been made and fully paid for according to the
above mentioned rates- My excuse for introducing this subject,
will I trust be found in its importance.

Art. I v.—On the Chemical Principles involved in the ManU'
factures of the Great Exhibition: by Lyon Playfair, C.B.,
F.R.S.*

^

The industrial products of the different countries represented
at the Exhibition showed, as a marked feature of ascending civil-

ization, that civilized states differ from barbarous nations in their

nianner of employing natural forces as aids to production. In the
less adv^anced state, human labor, often exhibited with an endur-
ance and patience scarcely conceivable to Europeans, attained
good results, though not superior to those produced by European
methods involving quick execution with little manual labor. I
flight refer you, as an example, to the fine blue glazed tobes

worn by the higher class of Africans. .This cloth, dyed with
indigo, receives its gloss by the laborious process of rubbing with
the shell of a snail as hard as the force of the wrist can bear.

About fifty years since, our handloom weavers used a round
bottle for a similar purpose, but now our calenderers give, in the

same time, to miles of cloth a gloss superior to that produced by

* From the Lectures on the results of the Exliibition, delivered before the Society

of Arts, Manufactures and Commerce, at the suggestion of R R. H. Prince Albert,

President of the Society.
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this infinitely laborious process to a few inches of the material.

It would appear that the less civilized nations attain a high de-

gree of excellence in manufactures when they depend on mere

ingenuity and labor, as in the muslins of Dacca and Chunderee,

and do not invoh^e an intimate acquaintance with natural forces.

So far as regards beauty of design and the harmony of colors,

European nations had little to teach, but much to learn. The
rude pottery of Tunis was more elegant in form than the com-
mon pottery of modern Europe. The shawls and carpets of India,

both as to design and harmony of coloring, were unequalled. So
long as tlie manufactures involved human labor and a perception

of beauty as their principal elements, the less civilized states

equalled, and often excelled the productions of Europe. But
when economy of time and of labor, or an enlightened compre-

hension of a natural force, became essential conditions, then the

striking progress of European manufactures was manifested.

The progress of civilization, with its necessary increase of hu-
man wants, compelled man to invent means for their gratifica-

tion. The study of natural forces then became necessary, be-

cause their employment not only added much to his power, but

also materially economized his time. The cleansing of the

Augean stables by manual labor was impossible even to the en-

during powers of Hercules; but by the use of a natural force, in

the form of the waters of the Alpheus, the work ^vas speedily

and efTectually accomplished.

The position of nations in the scale of civilization depends
upon their greater or less acquaintance with, and employment of,

natural forces. All nations have a conception of their use, but
their relative success arises from their applying them to the best

advantage aiM under the most favorable tircumstances. In the

attempt to storm the fort of Arcot, the Rajah drove before him
numerous elephants, armed with iron plates, in the hope that the
gates would yield to these livhig battering-rams. But the gallant

Clive met this ill-applied, by a well-applied, force. The eighth
of an ounce of gunpowder, propelling an ounce of lead from an
iron tube, was sufficient to alter the direction of this misused
force, and to cause the huge beasts to turn and trample upon the

army using them as allies.

Mechanics being a deductive science, and naturally growing
from the observation of common phenomena, afforded powers
which man availed himself of in an early state. The separate

action of two mechanical forces being known, the result of their

combined action can be predicated. But in chemistry it is very
different. Two bodies, such as muriatic acid gas and ammonia-
cal gas being brought together, no previous reasoning could tell

us that from these two gases a solid would be produced; and
nothing inherent in themselves could enable us to say, that the
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acid character of the one and the alkaline character of the other
would wholly disappear in the resultant. Cbemistryj therefore,

in its present state, as Mills has shown, is not so much a deductive

as an experimental science. Before it could be applied to the
purposes of Industry, its experience had to accumulate, and its

teachings to be appreciated and systematized. This accumulation
of experience has been going on from the time of Tubal-Cain
until now, and every day, in adding new facts to the stores, ma-
terially augments its powers. It is not, therefore, surprising that

it is oi]e of the last of the sciences which; as a branch of sys-

tematized knowledge, has offered its services to man; yet, during
Its short existence as a separate science, it has increased human
resources and enjoyments to a greater degree than any of its elder

sisters. If I can show you this by proofs derived from the Ex-
hibition, it will naturally follow, that the study of Chemistry is

essential to those engaged in manufacturing industry.

The wants of civilization and the effects of competition require

the eflective application of increased power, both with regard to

economy of labor and of time; and, in the gratification of these
wants, there is a constant aim to render objects apparently of
little value useful and productive. These, the benefits conferred
upon industry by mechanical science, as shown by Babbage and
others, are also afforded still more strikingly by her younger sister,

Chemistry. Examining the various applications of Chemical
Science to manufactures, they naturally divide themselves into

the following three heads, which I therefore adopt as the basis of
niy Lecture.

1- Chemical appliances which have added to human power,
either by furnishing substitutes for mechanical contrivances, or

by affording tools and methods of arriving at results formerly

impossible.

2. Methods of producing economy of time, generally resulting

from a constant tendency to simplification.

3. Methods of utilizing products apparently worthless, or of

endowing bodies with properties which render them of increased

value to industry.

When a manufacture is already established, the results of com-
petition not only compel an increasing attention to the economy
of power or of time, but also require an increase of the industrial

value of the article offered for competition. He that can replace

an expensive mechanical power by a cheap chemical process, or

can economize production by the happy adaptation of natural

ftnxes compet

Vulcan produced his works more economically than the mere

mortal blacksmiths of his time, by availing himself of the fires

of Mount Etna for his forges. The possibility to do what pre-
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viously could not be done generally effects a moral as well as a

physical result. The communication of a new power often oc-

casions great social changes. It has been justly said, that the

discovery of the Greek fire projected from the walls of Constan-

tinople •' saved Europe from desolation by the Saracens;" and
it is equally true, that the personal animosity of warriors and the

hostile spirit of nations have been much subdued by the new
system of tactics introduced when a German monk, in deflagra-

ting a mixture of sulphur, nitre, and charcoal, discovered gunpow-
der. Morality was improved aiid crime lessened, when the bril-

liant lighting of our streets by the introduction of gas made every

passer-by a detective policeman
;
just as the cares, anxieties, and

expenses of a government, will be diminished by a fuller devel-

opment of the electric telegraph.

In addition to the direct communication of power, the increas-

ed economy of time resulting from cliemical appliarices is of im-

mense importance in manufactures. This sometimes follows the

discovery of new bodies endowed with pecnliar properties, but it

far more commonly arises from the reduction of a complex to a

simple process. It is with chemistry as with mechanics : the pro-

gress of discovery is in the direction of simplification. The sim-

plification of complex processes is the economy of labor, the hus-

banding of wealth. Industry, m its progress, continually finds

more ready means of cultivating and reaping fields long in its

possession. You all recollect the story of poor Ho-ti and the

•pig, told with such delightful vivacity by Charles Lamb. When
Ho-ti's house, containing a litter of young pigs, was burned to

the ground, it was natural that he should discover the delicate

taste of roasted pig ; and it was equally natural, as a consequence
of this discovery, that the inhabitants of Pekin should introduce

pigs into their houses, and burn them down, when they desired

to participate in a dish so savory: but it was a great discovery
when an ingenious person found that a common fire would do
equally well, and that it was not absolutely necessary to burn
down a house every time a pig had to be dressed. "By such
slow degrees," concludes the Chinese History, ^'do the most
useful and seemingly the most obvious arts make their way
among mankind/' The moral of this well-known story is of

every day occurrence in the chemistry of the arts. Not a year

passes without the most mature processes of manufacture being

further simplified and economized. It is with industry as with
nature ; many of the lower animals have a repetition of organs,

destined for the performance of similar functions exercised by
single organs in the higher animals. Various stomachs and sev-

eral eyes in the lower creatures are not more effective than one
stomach and two eyes in man. The law of repetition of organs
is like the complex processes of manufactures, represented by
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fewer but more perfect methods as civilization ascends. Argns,
with his hundred eyes, was not nearly such a practical man as
a Cyclops with one eye ; the hundred eyes of Argus were found
napping when work had to be performed, but wiih the one eye
of the Cyclops the trident was forged which assured to Neptune
the empire of the sea. The industrial position of England has
been gained by her perception of this truth, and by her constant
endeavors to replace complex processes of manufacture by means
more simple and perfect.

The third division, into which I have divided chemical appli-

ances to industry, is one peculiarly characteristic of advancing
civilization. European nations, as they increase in wants, exam-
ine every material, to see if it be adapted to their ministration

;

they do not, like the African Dokos, bury their heads m the
ground, and shaking their legs in the air, thank the Supreme
Being that they are content with snakes, ants, and mice, for their
food. Using their heads for sublimer purposes, they observe and
nivestigate the phenomena and properties of each body, so as to
ascertain how far it may be made subservient to their desires.
In these investigations chemistry offers vital aid: she like a pru-
dent housewife, economizes every scrap. The horseshoe nails,

dropped in the streets during the daily traffic, are carefully col-
lected by her, and reappear in the form of swords and guns. The
clippings of the travelling tinker are mixed with the parings of
horses' hoofs from the smithy, or the cast-off woolen garments
of the poorest inhabitants of a sister isle, and soon afterwards, in
the form of dyes of brightest bine, grace the dress of courtly
dames. The main ingredient of the ink with which I now
"Write was possibly once part of the broken hoop of an old beer-
barrel. The bones of dead animals yield the chief constituent
of lucifer mat<^hes. The dregs of port-wine, carefully rejected
hy the port-wine drinker in decanting his favorite beverage, are
taken by him in the morning in the form of Seidlitz powders, to
remove the eifects of his debauch. The offal of the streets and
the washings of coal-gas reappear carefully preserved in the lady's

smelling-bottle, or are used by her to flavor blancmanges for her
friends. This economy of the Chemistry of Art is only in imi-
tation of what we observe in the Chemistry of Nature. Animals
live and die; their dead bodies, passing into putridity, escape
into the atmosphere, whence plants again mould them into forms
of organic life; and these plants, actually consisting of a past

generation of ancestors, form our present food.

The objects of the Exhibition were divided into—1. Their
raw materials ; 2. The machinery used in their preparation; 3.

The manufactures themselves; 4. The fine art employed to

adorn them. I would that I had time to take even a general
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chemical survey of these four divisions, and show you how every-
where chemistry is affording her aid : but as this is impossible, I

must content myself with isolated examples from the manufac-
turing department only, adducing them, however, merely as indi-
cations of the universal presence of the science.

Iro7i Smelting.—Let us select the smelting of iron* as an ex-
arnple of the teachings of Chemistry. If practice, unaided by
science, be sufficient for the prosecution of manufactures, this
venerable art must be thoroughly matured, and science could
scarcely expect to be of much use to it in its present state. But
while we find much to admire in the triumphs of practical expe-
rience, there is yet great room for the improvement of this art.

The cheapness of iron ore, and of the coal used in its smelting,
has been so great, that, regardless of their capital importance to
this country, we, like careless spendthrifts, use them without
thought of the future.

The mode of smelting iron consists in mixing the ore with
lime and coal, the former producing a slag or glass with the im-
purities of the ore, while the coal reduces the oxyd of iron to its

metallic state. Much heat is required in the process of smelting,
but the cold air blown in, as the blast, lowers the temperature,
and compels the addition of fuel, as a compensation for this re-
duction. Science pointed to this loss, and now the air is heated
before being introduced to the furnace. The quantity of coal is

wonderfully economized by this application of science; for in-
stead of seven tons of coal per ton of iron, three tons now suffice,
and the amount produced in the same time is increased nearly
sixty per cent. Assuredly this was a great step in advance.
Could science do more?

Professor Bunsen, in an inquiry in which I was glad to afford
him aid, has shown that she can. We examined the furnaces,
in each portion of the burning mass, so as fully to expose the
operations This seem-
ingly impossible dissection was accomplished by the simplest
means

;
the furnaces are charged from the top, and the materials

gradually descend to the bottom ; with the upper charge a long
graduated tube was allowed to descend, and the gases streaming
from ascertained depths were collected and analyzed. Their
composition betrayed with perfect accuracy the nature of the
actions at each portion of the furnace, and the astonishing fact
was elicited, that, in spite of the saving produced by the introduc-
duction of the hot blast, no less than 81 J per cent, of fuel is ac-
tually lost, only 18^ per cent, being realized. If, in round num-

Although the smelting of iron is not strictly within the division of manufactures
roing to the classification, its importance to this country mil authorize an excep

L>A

tiou ifl ita favor.
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bers, we suppose that four-fifths of the fuel be thus wasted, no
less than 5,400,000 tons are every year thrown uselessly into the
atmosphere, this being nearly one-seventh of the whole coal
annually raised in the United Kingdom. This enormous amount
of fuel escapes in the form of combustible gases, capable of
being collected and economized

;
yet in spite of these well ascer-

tained facts, there are scarcely half a dozen furnaces in the United
Kingdom where this economy is realized by the utilization of the
waste gases of the furnace.

Large quantities of ammonia are annually lost in iron smelting,
which might readily be collected. Ammonia is constantly in-

creasing in vahie, and each furnace produces and wastes at the
least 1 cwt. of its principal salt daily, equivalent to a considerable
money loss. With the low price of iron, this subsidiary product
is worthy of attention. As I write, a Welsh Smelter has visited
me, to say that he has adopted this suggestion with advantageous
results. I might adduce other improvements introduced by chem-
istry in the smelting process; but these will suffice to show you
that she has added to human power by increasing,. production,
while she has also economized both the time and the materials
employed.

Fabrics.—Without the aid of chemistry, it would
have been impossible for textile fabrics to have attained their
present developement. The bleaching of cotton and linen was
not much practised in England until about a century since : be-
fore that timCj they were sent to Holland, where the operation of
bleaching consisted in steeping them in potash for a few days,
afterwards for a week in buttermilk, and then exposing them for
several months on a meadow to the influence of the sun and
moisture. A great improvement was made in Scotland, by sub-
stituting sulphuric acid for sour milk ; and the immediate effect

was, to reduce the time from eight to four months. In 1785, a
French chemist suggested the use of chlorine as a means of
hastening the process, and, in the last year of the eighteenth
century, a compound of this gas with lime was introduced by
Tennant of Glasgow. The development of the cotton manu-
facture now became immense. By a happy adaptation of other

chemical processes, in conjunction with the bleaching power of
chlorine, the time required for the whitening of cotton and
linen fabrics was at once reduced from months to hours, while
the miles of outstretched calico, defacing the verdure of country

districts, disappeared, the whole operation being carried on
within the small space of an ordinary factory- You may ima-

gine what an impulse this gave to a trade so important to us.

The bleaching of calico now consists of a chemical operation of

great precision ; that of silk and wool has not yet been so thor-

Secoxd SfiaiEs, Vol. XIV, No. 40.--Julj, 1852. 4
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oiighly comprehended by science, and consequently has not de-
rived so many advantages from its application.
A greater acquaintance with the theory of bleaching has led

to a better understanding of the very ancient practice of washing.
The washing of domestic linen is by no means an operation too
insignificant for the attention of the chemist. A dozen shirts

may cost 31. 12s., this being the united interest of the producer,
cotton-spinner, and shirt-maker. These shirts will last three
years, with care, and supposing three to be washed each week,
the cost of washing—that is, the washerwomen's interest in the
dozen shirts—amounts to 71. 16s., or more than double that of
the cotton-spinner. In fact, the cost of washing is about one-
twelfth the income of a family of moderate means. Taking
rich and poor together, and estimating the cost of washing at no
more than 3d. per head weekly, the annual charge of washing
to the metropolis alone is 1,535,060/., which is equal to about
one-twenty-fifth of the whole capital invested in the cotton man-
ufactures of the United Kingdom. Hard water usually contains
lime, and in washing that earth unites with the fatty acid of
soap, producing an insoluble body of no use as a detergent. For
every 100 gallons of Thames water, 30 oz. of soap are thus
wasted, before a detergent lather is formed. In personal ablution,
we economize this excessive waste by the uncomfortable practice,
universally followed in London, of taking about an ounce of
water into the hands, and converting it into a lather, the water
in the basin being only employed to rinse this off, instead of aid-
mg m the detergence. But in washing linen this plan cannot be
followed, every particle of the lime being removed before the
soap becomes useful ; this, as a matter of economy, is frequently
accomplished by carbonate of soda, as being cheaper than soap.
The amount of soap and soda salt thus wasted in the metropolis
has been stated to be equal to the gross water rental. Hard
water, besides wasting soap, produces a great tear and wear of
clothes.

All these facts are well known to manufacturers, and hence
the care with which a Water is selected before the seat of a man-
ufactory is determined. Why, then, should we not attend to
our domestic manufactures, considered' trifling only because they
are carried on with a great division of labor, unseen in its aggre-
gate? Yet these domestic manufactures are of more impor-
tance, economically, than those carried on in large and imposing

I wish I had time to refer, with sufficient detail, to the discov-
ery of Mercer, who has shown that the immersion of cotton in
soda or in sulphuric acid causes an equal contraction of the fibres,
thus producing the mechanical effect of a loom. If very fine
calico, containing as much as 180 picks to the inch, be thus

I
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treated, it contracts to calico of 260 picks to the inch—a fineness
not yet attained by any mechanical contrivance. This calico, in

addition to its acquired fineness, has also assumed powers which
enable it to receive colors superior to those assumed by ordinary
calico. Before leaving this important discovery of Mercer, I
should alUide to one other by the same chemist The French
calico-printers employ mousselines-de-laine consisting altogether
of wool, while in England we use a much cheaper fabric, con-
sisting of wool and cotton. The colors of this mixture are,

however, extremely meagre when compared with the former;
but Mercer has shown that the mixed fabric acquires the proper-
ties of the other, when it is treated with a bath of chlorid of
lime. This, one of the most important discoveries ever made in
cah'co-printing, has been of great value to this country.

I cannot, however, alkide to all the triumphs of chemistry in

calico-printing, an art which has grown with the growth of
chemistry and strengthened with its strength. The knowledge
of mordants and of colors, and the other results of chemical dis-

coveries, are of every-day occurrence. Let us take one of the
last examples. Lapis lazuli, long celebrated for its beautiful blue,

almost ranked among the precious stones, and was sold at a price

which put it quite out of the reach of the cahco-printer. But
chemists, ascertaining its composition by analysis, soon learned
how to make it by synthesis. Artificial ultramarine is now man-
ufactured at three or four shillings per pound. But when it was
made, how was it to be fixed on cloth? From its insolubiHty,
Its fixation was a real difficulty. Chemists suggested that the

ultramarine might be mixed with albumen, which, being coagu-
lated by heat, would retain the color on the cloth to which it was
applied. Whole barrels of the dried white of eggs are now to

be seen at calico-print works. Yet this is an expensive process.

Could common cheese not be substituted for the white of eggs?
Cheese is soluble in ammonia, and the ultramarine, being mixed
with this sohition, is retained by the cheese, when the ammonia
evaporates. Now, therefore, the ultramarine is fastened on by
cheese, made from the buttermilk of Scotland, and sold under
the name of lactarine.

A recent application of chemistry to the economy of dyeing

deserves especial attention. Madder, the' dye most commonly
used for calico, after imparting its color, was considered useless.

The large quantities of spent madder constantly accumulating

were found exceedingly inconvenient. It was not valuable

enough for the manure-heap, and the rivers became polluted in

carrying away the waste material. But chemistry has shown

that actually one-third of the coloring matter is thus thrown

away, and that simple treatment with a hot acid again renders it

available as a dye. These waste-heaps are now sources of wealth,
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and the dyer no longer poisons the rivers with spent madder, but
carefully collects it, in order that the chemist may make it again
fit for his use,

Stannate of soda is a salt largely used by calico-printers. The
usual mode of preparing it was, (1), tin was reduced from its ore

;

by nunc acid or chlorine
; (4), the oxyd thus formed was precip-

itated and redissolved by soda, this bulky, aqueous solution being
furnished to calico-printers. Mercer simplified the process, and
obtained it in the solid state by two operations: (1), the tin was
obtained as before; (2), this tin was fused with a mixture of
nitrate of soda and caustic soda, the former oxydizing it, and the
latter forming stannate of soda with the oxyd thus' formed.
Young showed in the Exhibition a still further simplification.
The comriion ore of tin is an oxyd : why, then, was it necessary
to reduce it to the metallic state merely to oxydize it again ? He
therefore fused the ore at once with soda, the impurities remain-
ing undissolved

; and the salt was made by one operation. I
quote this instance as a remarkable example of the tendency of
Chemistry to simplify processes of manufacture. The history of
this salt is an exact parallel to that of Ho-ti and the pig.

I might refer to the important discoveries of yellow and red
prussiate of potash, the formers of Prussian blue

; but this would
only be to cite one out of innumerable appliances. I prefer,
therefore, to finish this part of the subject, by alluding to the
resists and discharges used in calico-printing. In order to pre-
serve white patterns in the process of dyeing, the nations of the
East, whence calico-printing originated, still employ the most
laborious mechanical devices, each white spot being covered with
sealing-wax, or by being tied up and protected from the dye.By the aid of chemistry, we either discharge the color on the
cloth, or we put upon it bodies which resist the action of the
mordants and prevent the color attaching to that particular part.
Acids made from the lees of wine (tartaric acid) and from thelemon (citric acid) are now largely used in these operations, andhence come the beautifiil paterns we enjoy in our dresses. Itwas found that, even when the whites were thus obtained, theybecame soiled m washing off the excess of mordants from the

w.f r. f.f^'
f'olh; and the only mode of preventing thiswas to treat the cloth with a bath of cowdung.' Large dairieswere consequently necessary adjuncts of a calico-print work.

Chemistry has shown that the action of the manure is due to
Its phosphates

;
and a mixture of phosphate of soda, phosphate

oi ime, and size, is now substituted for the filthy baths formerly

JrinmnT r ^Au ^ "^.^"^^ 'P^"^ ^°"»'« i'^ discoursing to you on theinumphs of Chemistry in the dyeing of textile fabrics, whether
01 cotton, wool, and silk, or their mixtures : but I must content
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myself with these few isolated examples, and pass on to other

subjects.

Leather,—The manufacture of leather has been less advanced
by the application of Chemical Science than any other of the arts.

If Simon, the tanner of Joppa, had been able to send leather to

the Exhibitionj no doubt he would have carried off a medal for

leather as good, and made exactly by the same process, as that

of oifr most eminent manufacturers of the present day. And yet

the science of leather production is better understood now than

then ; but so many physical conditions are involved in the pro-

duction of good leather, that scientific processes have been unable

to satisfy them all. The hides, steeped in an infusion of oak-

bark, absorb tannin and are converted into leather. Good sole

leather takes about a year to tan, and even calf-skins consume a

month in the operation. Chemists have certainly indicated sub-

stitutes for bark, containing a greater amount of tannin, and
these, as for instance terra japonica, cutch, catechu, and dividivi.

produce their effects in half the time ; but the leather is said not

to be so durable. With sumach, light skins may be tanned in

twenty-four hours, and with the aid of alum even in one hour;
but the resulting manufactures are not preferred to the old pro-

cesses. Atmospheric and hydrostatic pressure have been used
to hasten the absorption ; the refined laws of Endosmosis and
Exosmosis have been called in to accelerate the process ;

heavy
rollers have squeezed the solution through the pores; but all these

methods have had at the best but a doubtful success. Leather-

manufacturers meet men of science by the well-founded assertion,

that the resulting leather is too porous, too hard or too soft, or

not sufficiently durable ;
and they revert to their old traditional

modes of preparation. I allude to these failures the more espe-

cially to show that there is a wide chasm between the chemist's

laboratory and the workshop,—a chasm which has to be bridged

over by the united aid of the philosopher and the manufacturer.

One without the other does not suffice, but both, working to-

gether, may achieve great results. Yet, in bridging over this

chasm, they must act on a common plan. If the manufocturer

build his half without understanding the principles of construc-

tion employed by the other, the sides of the bridge may indeed

meet, but they are not constructed to receive the binding influ-

ence of the key-stone, and the arch must give way and tumble

down.

Having thus shown the comparative failure of chemistry in

revolutionizing this important manufacture, let me take one or

two instances from it to prove that, in the details of tJie working,

it has been of use in economizing time and labor, and m afTordmg

new uses to comparatively valueless objects. In rcmovmg the

hair from the hides, previous to tanning, it was customary to
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shave it with a knife. This process was tedious and imperfect,
and the following simple one is now used. Lime-water dissolves
the bulbous root of the hair, when the hides are immersed in it

for some time, and the hair may then be readily removed by a
blunt itistrumeut. By this simple process one man can remove
the hair from a hundred kid-skins in about an hour. Still the
immersion requires several weeks, while the addition of red orpi-
ment to the lime, as practised by the sheep-skin manufacturers of
France, reduces the time to a few hours.
When

it is neces-— — ^-' ^'^ ^K ^ ^ ^^^ ^ J^ y J^ f^^ \^ Xfc^ ^> -^

sary, in order to adapt them for dyeing, to remove the lime ab-
sorbed by the last operation. A solution of album grcLCum
cleanses the pores effectually, leaving them so spongelike, that
air can readily be forced through them. Hence the process of
tannmg is rendered much easier, being in fact completed within
twenty-four hours

; while the leather is rendered fit to assume
the colors so characteristic of morocco. About fifty persons are
eniployed in London to collect the sweepings of dog-kennels for
this purpose, and many more in applying them ; and I am in-
formed, by Mr. Bevington, that the sum annually paid to the
collectors and workmen employed in using this apparently
worthless substance, is not less than 5000/. in the metropolis
alone.

The currier shaves leather to render it of equal thickness, and
the shavings are treated as waste, scarcely fit for the manure-
heap, but chemistry has shown that they contain much nitrogen,
which renders them well adapted for the formation of the beauti-
ful color known as Prussian bUie.

Mineral and Metallic Manufactures.—The mineral and me-
tallic manufactures are those which obviously have derived most
advantages from chemistry. Glass and pottery are in fact chem-
ical manufactures. The hard-won experience of two thousand
years in China has been given to Europeans by a few years' ap-
plication of chemistry. Glass, made by the ancients from the
ashes of ferns and other plants, is now formed by soda artificially
produced from sea salt. The Exhibition showed that this man-
ufacture, far advanced as it is, may still be susceptible of improve-
ment; for, m the French department, glass was shown in which
zinc and barytes were substituted for lead. The hardening and
production of steel, the discovery of many new alloys endowed
with properties most important to the arts, and the electrotyping
of metals, are familiar examples of chemical appliances; but this
very taniiharity renders it unnecessary that I should dwell upon
them. I, therefore, from want of time, leave these important
mamdactures, and pass on to others, in which the influence of
ctiemistry may be less palpable to the general observer.
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Soap,—Soap is probably not older than the Christian era, for

the so^p of the Old Testament seems to have been merely alkali.

Profane history, previous to Christ, does not allude to soap, and,

in all the detailed descriptions of the bath and of washing, it is

never mentioned. Pliny describes its manufacture, but ascribes

to it as singular a use as that given to the potato by Gerardc,

whoj in his ^' Herbal," assures us that it " is a plant from Amer-
ica, which is an excellent thing for making sweet sauces, and
also to be eaten with sops and wines ;" so Pliny, in regard to

soap states, that its main purpose was to dye the hair yellow,

and that men used it for this purpose much more than women.
Gradually its use became more extensive, and its manufacture
considerable. Soap generally consists of a fatty acid, combined
with the alkali of soda. This soda was imported from Spain
under the name of barilla, itself the ashes of plants grown near
the sea. As these plants derived their soda from the sea, near
which they flourished, chemistry, though singularly enough
in the person of Napoleon Bonaparte, suggested that it might
be artificially made from sea salt. A process for this was per-

fected, and soda derived from salt has now replaced barilla.

From 1829 to 1834 the average annual import of barilla was
252,000 cwt. ; it is now almost nothing. But besides this sub-
stitution, the cheapness and comparative purity of the soda made
from salt is so great, that the manufacture of soap, and conse-
quently of soda, is enormously increased, and probably exceeds
ten times the largest quantity of barilla ever imported in one year
mto this country. Its cheapness and excellence have also had a
prodigious effect on the manufacture of glass.

Chemistry has thus produced great economy and increased
power of production to the manufacturers of soap by furnishing
them with soda prepared directly and artificially from salt, instead
of through the organism of plants. This, however, is only one
of the benefits conferred on the manufacture of Chemical Sci-
ence. The fiscal regulations of foreign countries rendered their

tallow and fats expensive to British industry. Russia, with
almost a monopoly of tallow and linseed oil, thought it good
policy to sell them at high prices. But Chemistry pointed out
that vegetables, as well as animals, produce similar fats. The
fat of beef and mutton exists in cocoa beans ; human fat in olive-

oil
; that of butter in palm-oil ; and horse fat and train-oil are ia

niany oily seeds. Was it, then, necessary to submit to the high

prices of Russian tallow? Now, palm and cocoa-nut oil largely

replace the fat of the Russian oxen and sheep, although the

cheap importation of similar fats from Australia and South Amer-
ica has rendered the substitution less necessary.

-^er/tmery.—Much aid has been given by chemistry to the

art of perfumery. It is true that soap and perfumery are rather
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rivals, the increase of the former diminishing the use of the latter.

Costly perfatnes, formerly employed as a mask to want of clean-

liness, are less repaired now that soap has become a type of civ-

ilization. Perfumers, if they do not occupy whole streets with
their shops, as they did in ancient Capua, show more science ia

attaining their perfumes than those of former times. The Jnry
in the Exhibition, or rather two distinguished chemists of that

Jury, Dr. Hoffman and Mr. De la Rue, ascertained that some of

the most delicate perfumes were made by chemical artifice, and
not, as of old, by distilling them from flowers. The perfume of

flowers often consists of oils and ethers, which the chemist can
compound artificially in his laboratory. Commercial enterprise
has availed itself of this fact, and sent to the Exhibition, in the
form of essences, perfumes thus prepared. Singularly enough,
they are generally derived from substances of intensely disgusting
odor. A peculiarly fcEtid oil, termed "fusel oil," is formed in

making brandy and whisky. This fusel oil, distilled with sul-

phuric acid and acetate of potash, gives the oil of pears. The
oil of apples is made from the same fusel oil by distillation with
sulphuric acid and bicromate of potash. The oil of pine-apples
is obtained from the product of the action of putrid cheese on
sugar, or by making a soap with butter, and distilling it with
alcohol and sulphuric acid, and is now largely employed in Eng-
land in the preparation of pine-apple ale. Oil of grapes and oil

of cognac, used to impart the flavor of French cognac to British
brandy, are little else than fusel oil. The artificial oil of bitter

almonds, now so largely employed in perfuming soap and for

flavoring confectionary, is prepared by the action of nitric acid
on the foetid oils of gas-tar. Many a fair forehead is damped
with eau de millefleurs, without knowing that its essential ingre-
dient is derived from the drainage of cowhouses. The winter
green oil, imported from New Jersey, being produced from a
plant indigenous there, is artificially made from willows and a

modern
qd All these are direct

an acquaintance with the highest investigations of organic chem-
istry. Let us recollect that the oil of lemons, turpentine, oil of
juniper, oil of roses, oil of copaiba, oil of rosemary, and many
other oils, are identical in composition, and it is not difficult to

conceive that perfumery may derive still further aid from Chem-
istry.

Candles*—The manufacture of candles has recently been
much improved by the aid of chemistry. Tallow candles, or Jl

* I have had the advantage of seeing the admirable Report of Jurj XXIX, and
nave availed myself, -^ith permission of its author, of some new information con-
tamed m it. I
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their more expensive substitute, wax, were generally used till

within the last twenty years. The tallow itself was long very

impure, containing cellular tissue, which was only partially re-

moved in the form of a scum, known as " cracklings.'^ This
impurity rendered the light unsteady, and obstructed the wick.

The old method of purification still largely used in this country,

though superseded on the continent and in Dublin, whence such
good tallow candles were exhibited, has been displaced by a pro-

cess of treating with sulphuric acid the tallow melted by steam.

Much of the smell is thus removed, and a larger amount of purer

tallow is obtained. The researches of Chevreul had shown that

fats consist of fatty acids, combined with a kind of sugar named
glycerin, which it was important to remove ; this glycerin, re-

moved in candle-making, is now used for hniments in cutaneous

affections, and is employed as a remedy in deafness and rheuma-
tism. By boiling with lime, an insoluble soap is formed, while

the glycerin remains dissolved in the water. This lime-soap, de-

composed by a stronger acid, yields the fatty acids in a pure state.

But there are generally two solid acids mixed with the fluid one

;

and the latter is easily removed by pressure, the solid fats remain-

ing. The solid acids are made into the beautiful candles errone-

ously called ^^stearine." Various difficulties occurred in this

nianufacture. The solid acids, crystallizing rapidly, were ill

adapted for candles ; but the introduction of arsenic in small

quantity prevented the crystallization. The public were justly

alarmed at this dangerous practice, and the manufacture was
threatened with extinction, when it was found that a small per-

centage of wax produced the same effect, and that large crystals

might even be prevented by a careful regulation of the tempera-

ture. This evil was therefore avoided ; but a more serious one
arose. The ashes of the wicks, becoming heated, cause the

fatty acids to splutter; and this was a grave inconvenience.

These ashes, however, form a fusible glass with borax ; so the

wicks are dipped into a solution of this salt, and the difficulty is

removed ; a salt of bismuth is also used for this purpose. Snuff-

ers, however, are always troublesome, and a self-snuffing candle

was an important want. Chemists have told us that flame is

hollow, its centre containing no oxygen capable of supportmg

combustion
; and the wick being in the hollow part, excluded

from the air by its fiery prison, is charred, and diminishes the

light. If the wick could be made to turn outwards, it would

reach the exterior air and be consumed, whilst the glass formed

^Y the action of the borax on its ashes would also be removed.

This beautiful scientific fact was attained by the introduction of

plaited and twisted wicks, the tension of the threads forcing the

wick to curl outwards to the exterior of the flame, where it is

rapidly burned.

StcoxD Seri _. Vol. XIV, No. W.—July, iso"^. i>
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Another great improvement now took place. In preparing the

commercial stearlne from palm-oil or tallow, it is essential to re-

move the glycerin, and this had been accomplished by saponify-
ing them with alkalies. Sulphuric acid, acting on fats, unites
with the oily acids and with glycerin

; the former componnds
are decomposed by water and become insoluble, while the latter,

from being soluble, is removed; the oily acids, blackened with
the destroyed organic imparities, are now distilled, and it is found
that a jet of steam, heated somewhat in the manner of the hot
blast, aids their distillation, the fatty acids passing over in a com-
paratively pure form, while the residual black resinous matter is

made into black sealing wax. Candles may now be made from
the distilled fatty acids at once, or they may be pressed to remove
the oleic acids.

The oleic acid, both from this mode of manufacture and from
that by alkaline saponification, is principally exported to France,
where it is made into a hard soap. In this country we have yet
to acquire the method of doing this. The excellence of the
acid saponification is, that it is applicable to palm-oil and to the
most imjDure and foetid fats; by its means, the finest candles
niay be made from the waste of the glue-maker and from the
oily residues obtained by the decomposition of the waste lyes of
the woollen manufacturer and the bleacher. As the first beauti-
ful jn-ocess of saponification sprang from the abstract researches
of Chevreul, so has the last elegant method arisen from the sci-

entific investigations of Fremy, although both of them have
been reduced to practice, with many improvements, by the man-
.ufacturers themselves. The importance of the manufacture may
be understood when I state that one ebmpany (Price's Candle
Company) possesses cocoa-nut plantations in Ceylon, and em-
ploys eight hundred workmen in its five manufactories in Lon-
don, using a capital of nearly half a million, and dividing profits
to the extent of 40,000/. per annum.

Chemistry has not yet done so much for the manufacture of
wax candles as might have been anticipated. Wax is still

bleached by exposure to air and light, and the operation has been
hastened more by mechanical than by chemical contrivances;
the bleaching of wax is a tedious and often a difficult process,
and demands greater attention from chemists than it has received;
the Brazilian mahogany-colored wax, produced by a black bee
hivmg under ground, has not yet been bleached by the sun, and
might be imported in considerable quantity if Chemistry offered
means for removing its color. I do not allude to what Chemistry
offers to do, but it would appear that paraffin and oil from coal,
and possibly from peat, may dispense, to a certain extent, with
the necessity for sperm-whale fishing.

J

I
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Coal-Gas.—The manufacture of coal-gas is an admirable ex-
ample of the benefits conferred by Chemistry in all the three
div'isions o( its uses; for it not only has economized human
power and time, but it has utih'zed all the products employed in

remov^ing its impurities. Coal-gas was only introduced to use at
the beginning of this century, and the public prejudice which
had to be o'/ercome, and the difficulties to be surmounted in its

actual manufacture, may still be remembered by many of my
hearers. It was no mean innovation to replace tallow candles
and oil lamps by an air streaming through pipes, but the difficul-

ties attendiiig its purification from noxious ingredients appeared
even more insuperable than to reconcile the public to the innova-
tion

: the gas had an insupportably foetid odor, and certainly in-

jured health when burned : it discolored the curtains, tarnished
the metals, eat off' the backs of books, and covered everything
with its fuming smoke. It required a man of courage, as in-

domitable as Winsor, its great advocate, to persuade the public
to continue its use until means were found for the removal of
these noxious qualities. Here Chemistry, itself the father of the

manufacture, was called in consultation. The impurities in the
gas are sulphuretted hydrogen, which tarnished the metals, and
with sulphuret of carbon produced sulphurous fumes; ammoni-
acal compounds, which changed the colors of dyes and acted on
leather; tarry vapors, which caused the deposition oi soot; and
all these had to be removed. The ammonia and the tar were
partially condensed in tubes kept cool, the sulphuretted hydrogen
and carbonic acid were removed by lime, and the ammonia by
washing the gas with water. This last operation was the least

effective, and new substitutes had to be devised, one of which I

niay mention; superphosphate of lime, consisting of bones dis-

solved in sulphuric acid, only required ammonia to make it a

powerful and excellent manure; trays of this superphosphate
were therefore placed in a chamber through which the gas passed,

and thus the ammonia was removed, while the phosphate became
enriched, A new method is now extensively employed, and
shows the tendency to simplification resulting from discovery.

By this method almost all the conditions of purification are satis-

fied by one process ; the gas^ after cooling, is at once taken into

a chamber containing carbonate of lime and sulphate of iron
;

these, reacting upon each other, produce oxyd of iron and sul-

phate of lime. The gas, streaming through this mixture, gives

Up its sulphuretted hydrogen to the oxyd of iron, while the car-

bonate of ammonia, decomposing the lime salt, forms sulphate of

ammonia and carbonate of lime, the lime thus being recoiiverted

to its original state; the gas before being passed into this mixture

is occasionally led through chlorid of calcium in order to aid the

removal of the ammoniacal salt. When the mixture has done
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its work it is exposed to air, and the sulphide of iron absorbing
oxygen is converted into a basic sulphate of iron ; hence the

mixture is similar in its purifying character, except that it con-
tains sulphate of ammonia, which may be washed out and pre-

served, while the residue is employed over and over again. By
this elegant process the noxious sulphur compounds are utilized

in the fabrication of sulphate of ammonia, and the mixture seems
never weary of performing its duty ; hence not only is the puri-

fication performed at one process, but the noxious ingredients are

converted into compounds of much value. The waste and badly-
smelling products of gas-making appeared almost too bad and
foetid for utilization, and yet every one of them, Chemistry, in
its thriftiness, has made almost indispensable to human progress

;

the badly-smelling tar yields benzole, an ethereal body of great
solvent powers, well adapted for preparing varnishes, used largely
for making oil of bitter almonds, of value for removing grease-
spots, and for cleansing soiled white kid gloves. The same tar

gives naphtha, so important as a solvent of Indian rubber and
gutta percha

; similar tar, when made from wood, yields creosote,
a powerful preservative of animal matter, and much employed as
a medicinal agent. Coal tar furnishes the chief ingredient of
printer's ink, in the form of lampblack ; it substitutes asphalte
for pavements; it forms a charcoal when mixed with red-hot
clay, that acts- as a powerful disinfectant. When the tar is mixed
with the coal-dust, formerly wasted in mining operations, it forms
by pressure an excellent and compact artificial fuel ; the water,
condensed with tar, contains much ammonia, readily convertible
into sulphate of ammonia, a salt now recogpized as being of great
importance to agriculture, and employed in many of the arts.
Cyanids are also present among the products of distillation, and
these are readily converted into the beautiful color known as
Prussian blue. The naphthaline, an enemy to the gas-manufac-
turer by choking the pipes, may be made into a beautiful red
coloring matter, closely resembling that from madder. This, by
Its transformation, promises an important, though hitherto not
yet realized useful product. Coal, when distilled at a lower
temperature than that required to form gas, produces an oil con-
taining paraffin, largely used as an antifrictional oil for light
machinery.

* * # # # ^ ^
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Art. V.

—

Abstract of a Memoir on Polymerous Isomorphism^ by

Th, Scheerer.*

This important paper covers nearly 100 pages in Poggendorff's

Annalen and presents a review of the subject of polymerous iso-

morphism as developed by Scheerer, together with numerous
new analyses of minerals, especially the magnesian. The two
great points which the author considers as established are

1. That 1 atom of IVCg may be replaced by 3 atoms of fi,

2. That 2 atoms of Si may be replaced by 3 of Si.

We present our readers with an abstract of his paper^ citing in

its illustration the new analyses.

L Amphibolic Talc and Amphibole.

u

ii

li

14

u

u

Roraas,

u

Si
62:38

62-12
" Yttre-Sogn, 61-54

61-69

61-98

62-03

Raubjerg, 61 -So

61-63

Tyrol, slaty, 6095
6116

Potstone, Ztiblitz, 60-14

„ " 60-31
Scaly talc, Canton- .^„.

Wallis, ^2 3^

" " " 62-58»
" " Styria, 62-81
" " Fahlun, 56-95

51-10
I'oLtalc,wliite,St.„„„„

Goth. ^'^ S^

tol foL talc, " 62-85

62-15

1. Fol. talc, Tyrol.
2.

S.

4.

5.

6.

"7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

11.

18.

19.

20.

1. Foliated Talc,

*1 5Pe

• »

«

0-04

003
013
0-16

0-48

0-46

0-Y5

0-^9

•

• * «

• A

0*45

0-45

31-15

80-56

30()2

30-41

30-62

31-61

31-37

31-26

31-17

30-17

20-94

1-42

1-58

2-35

2-33

1-59

1-57

1-18

1-20

1-43

1-40

2*05

2-11

^i

0-35 ..• 31-96 0-61

u «

0-44

0-32

4-92

4-69

1-71

1-44

1-01

•

0-72

0-81

3200
32-02

30-09

3011

0-73

0-65

0-94

1-07

32-08 0'09

30-76 0-20

33-04 0-38

20
24
31

29

32
36

39

35
39

28

30

4-73

4-73

4-93

4-94

5-04

5-04

5-13

5-13

5-29

5-31

5-71

5-87

99-92

99-82

99-69

100-14

99-06

99*61

100-26

99-88

99-76

99-89

99-55

99-77

G.=2-69

G.=2-70

a=2-78

G.=2-79

G—2-76

G—2 80

V * 4'82=100-08 G.=2-79

» •

4-84

4-81

6-07

6-07

1 00-56

100-17
99-69

99-85

Er.f

.. 4*95, Ca<ractf=99-68

. 4-55, Ca 0-42=100-22

.. 3-21, " 0-07= 99-86

The oxygen relation for the silica, protoxyds and water of the
first four of these analyses is 32-00 : 12"80 : 4-72=15 : 6 : 2.

This ratio corresponds to the formula, according to the Berzelian

method, ii«Si5+2B: or 3liSi-fR'Si^+2fl.

^hich corresponds to Si 62-61, ]&g 32-51, ]ft4-88=ioa

On the ground that 3ll replace i]fi[g, the ratio becomes 15
;
6

45 : 20^9 : 4, the oxygen ratio of hornblende.

Scheerer also reviews the analyses 5 to 20 in which ahimma
exists, substituting 2Si for sXi, and brings out the same ratio 9

:
4

2. Asbestifi Talc

21. St Gothard,
§i

61-51 0-83 30-93 3-70 012
ft
2-84=99-93

Aim., bcsxi
Hra
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The oxygen ratio is 31-94 : 0-39 : 13-46 : 2-52, giving accord-
ing to Scheerer's theory of substitutions, 32-20: 14-30= 9:4,
the hornblende ratio. The same locality affords tremolite and
fohated talc, and this ratio is common to both.

3. Columnar Talc.

Includes hydrous anthophyllite.

4. Sparry Crystalline Talc.

23. Fenestrelles, Piedmont, 61-96 ... 3102 l-iV 4-92= Qg-S'Z G.=:2-'J9
24. " " 62-29 0-15 31-55 1-22 4-83=100-04
25. Indur't'dTalc.Gloggnitz, 62-47 0-13 32-08 0-47 4-78=99-93 G=2-78
26. « " 62-69 012 32-41 0-39 4-70=100-31 Rr.

The oxygen ratio is the same as for the first group 15 : 6 : 3,

and the hornblende ratio 9 : 4 is deducible in the same way.

5. Massive Crystalline Talc.

Si *1 ]&- te :&
27. Steatite, Wunsiedel, 6203 31-44 1-88 4-96=:100-31 Rr.
28. « « 61-98 trace 31-17 1-48 4-81= 99-44
29. « pseudom. 6207 0-39 3M3 1-69 4-83=100-11
30. « « 62-35 trace 31-32 1-S4 4-78= 99-79
31. « Parma. 62-18 30-46 2 53 4-97=100-14 Kr.
32. Agalmatolite, China, 61-48 .... 31-27 1-65 4-86= 99-26
33. " « 62-80 0-06 3132 1-62 4-89=100-19

The oxygen ratio of No. 27, is 32-21 : 00 : 12-99 : 4-41, (and
the others are nearly the same) giving the ratio again 15 : 6 : 2, or
the hornblende ratio 9 : 4. The older analyses are also reviewed.

6. Amorphous Talc.

„ ,
. Si SI % Ca te fl a

34. Meerschaum, Turkey, 61-17 ... 2843 ... 006 9-83 0-67=100-16
35. " " 61-49 ... 2813 0-60 012 9-82 0-67=100-83 Er.
36. « Greece, 61-30 ... 2839 ... OOS 9-74 0-56=10007
37. " doubtfulloc, 58-20 ... 27-73 153 ... 9-64 2-73= 99-83 Rr.
38- " " 60-45 0-11 28-19 ... 009 9-57 1-74=100-15

Considering the and Ca combined as carbonate of lime, the
oxygen ratio for No. 34 is 31-76: lM4:8-74: for No 36,
31-83 : 1117 : 8 66; for No. 37, 30 22 : 10-54 : 857. Substi-
tuting 3fl: for iMg, the first corresponds to 31-76 : 14-05, which
equals (and so with the others) the ratio 9:4.

7. Hornblende.

The two analyses of Crocidiliteby Stromeyer, afford the mean
oxygen ratio for the silica, protoxyds and water, 26-60 : 10-40 : 4-26,
whence the formula 4fi §i + ft^ si^ + sfi. But adding one-third of
4-26 to 10-40, the ratio becomes 26 60 : 11-82, or 9:4, which is

that of hornblende, A tremolite from Reichenstein afforded

„g J^ » ^ff Ca fe ^
•*7

_

68-89 0-67 2:3-37 9-57 379 3-60=99-89, Rr.

giving the oxygen ratio, 30-58 : 0-31 : 12-92 : 3-20, which be-
comes by the author's theory 3079 : 13 99, or 9 : 4 nearly. We
pass by Scheerer's review of some earlier analyses.
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IL AuGiTic Talc and Augite.

1. Foliated Talc.

Hi XI Pe fe % fi
40. Gastcin, 51*06 537 3'13 4*68 28'46 7-28=09*98, Rr.
42. « 49-74 5*72 8-20 6-12 27*32 7*85, Cu0-30=100-25

These analyses give the ratios 2651 : 345 : 12-42 : 6-47, and
25-83 : 3-63 : 12-22 : 6-98, equivalent nearly to 8 : 1 :.4 : 2. The
author by his theory deduces the ratios 28 81 : 14-58, and
28-25 : 14'54, each very nearly 2 : 1, or the augite ratio.

2, Spa7Ty Crystalline Talc.

Si
44. Talc Diallage, Prcsiiitz, 58-46
^S. « « 58-60

XI Mg Ca n Ma fl
0*09 32-83 0-61 1-09 * « # 6-56==99-64
0-06 32*07 0-81 1-01 0-39 6*56==9950

Mean oxygen ratio, 30-40 : 0-04 : 13-46 : 6-83, becoming by
Scheerer's theory 3043 : 15-40, or nearly 2 : 1. Some old analy-
ses are reviewed and a like result deduced.

3. Massive Talc.

A. XT , Si SI M? Ca f^ iSn fi
46. iSeoLte, Arendal, 52-28
47. « « 47.35

7-33

10*27

31-24 0-28

24-73 . .

.

3-79

7-92

0-89

2-64

4-04=

6-28=

=99-85
=99-19

These give the oxygen ratios 27-15 : 3-42 : 1362 : 3-59, and
24-58

: 4-80 : 12-24 : 5-58, equivalent approximately to 8 : 1 : 4 : 1
or 10 : 2 : 5 : 2. Scheerer deduces by his method, the ratios
29-43

: 14-82 and 27-78 : 14-10, or nearly 2:1, the augite ratio.

[It may "be observed that, throwing out the alumina and water,
the remaining ratio is 27-15 : 1362 for the first, and 24-58 : 12-24
tor the second, each very closely 2 : I.]

il l*g Ca t^ fi

9-61 2965 1-91 0-82 6-60== 99-65

902 30-19 1-93 0-79 6*50== 99-78

8*79 31-11 2'00 J^eO-88 6-50==100*72 Kr,

Si
48. ITeolite of Eisenach, 51-16

5*^- " «« 61-44

<5xygen ratios, 26-56 : 4-49 : 12-59 : 5-78, 26-66 : 4-21 : 12-80 : 5-78,
and 26-71

: 4-40 : 1302 : 5-78, giving by the new theory 2956 :

14:51, 29-47: 14-73, 2964: 14-94, each =2: 1.

4. Nephrite.

Si 51 Hg Ca fe fl
51- Nephrite, Turkev B^^fl 0-67 2586 1201 VU 2-55=99-92
52. « « •"

5^.28 0-68 26-91 1239 1-.37 2-5.'5=10018

^- " K. Zealand. 5710 072 23-29 13-48 3 39 2 50=lu0-48

StfJ [
29-85 : 0-31 : 14-07 ;

2-27.-29-74 : 032 : 1421 :
2-27.-29-65 : 034

:
18-92 : 222

ScheereA raUoa, 3006 : 14-83 29-95 : 1 4-96 29-87 :
14-66

approaching in each case 2:1.
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5. Augite.

Sig Ca Pe fi
22-85 13-39 4-37 2-43:=:! 00-24

2309 13-42 3-88 2-36==100-25
23-99 11-66 5-22 215, ilO-56, Cu 0-40==99-83, Er.

18-96 21-4:1 3-00 1-19, Si M0=-100-16, En

Si

54. Roct Cork, Zillerthal, 57-20

55. Asbestus, Tyi'ol, 67-50

66. " Reichenstein, 55 85

57. Diopside,Eeiclienstem, 54*50

Oxyg'n ratios, (1) 29*70 : 13 94 : 2'16, (2) 29-86
: 13-93 : 2 10, (3) 29-00 : 026 : 14-09 : 1-91,

(4) 28-30: 0-51: 14-37: 1-07,

A rock leather analysed gave the composition of serpentine,

III. Talc not Augitic or Hornblendic in type.

Si 51 Mg te fi
58- Hydrotalc, Presnitz, 67-81 ... 26*27 1-17 4-13= 99-38

60. " " 68-47 0-12 26-31 1-19 4-1 1=100-20
62. Sub-columnar, 67*95 0-24 25*54 1 59 4-14= 99*46, Rr.

Ox. ratios, (1) 35-21 : 0-00: 10-77 : 3-67, (2) 35-55 : 0-06 : 10-79 : 3 65, (3) 35-28: 0-11 : 10-57 :3'68

Scheerer's ratios, 3521 ; 11-99 35-59 : 12 01 3526 : 11-80

The first set of ratios correspond to 10 ; 3 : 1 ; Scheerer's set,

to 3 : 1, and the formula (&) SL

Conclusion,—The three general rations deduced by Scheerer
for the species reviewed, are 9 : 4, 4:2, 3:1, corresponding, the

first to hornblende, S Si+^^ Si^ ; 2d to augite S^ gi^ . 3^ to K Si.

From the alleged isomorphism of iMg and sflf, and of 2Si and sSl,

the following formulas are equivalents and the substances pre-

senting them should be isomorphous

(fl)S3Si3^ (J)Ji^Si2+3fi=2SSi+3fl, (c)ESi2+6fi, (^)Si2+9fi.

The minerals of the Augitic series whose composition is given,
are conipounds according to Scheerer, of (a) and (h) in different

proportions. In a like manner, those of the Hornblendic series

are^considered as composed of the compounds ?.Si-fS-'^ Si^ («), and
sSsi-l-3fl(6) in different proportions: and those of the Hydro-
talc series, of the compounds 2S Si (a), and S Si^+sS {b) in different
proportions. His paper contains a table of the results, in which
the ratios of the two constituent portions are given, with the cal-

culated and found results, in accordance with the ratios. We
give a few examples, (referring to the paper for the complete
table.)

1. Hornblendic Series.

Comliinat'nof
Oxygen ratios. Stocbiometric

elements.

1. Colum.taIc,St.Got.,(ll)(l-44atl,3-2lS) \ Ji^^ f-^^ :
13-32

: 2-85 ? -g^.j^ -^^ '
'' ] Calc. 32-59 : 13-58 : 2-72

J

"'^'^^

2. Asbest.talc, ibid, (12) (10-83 3tl, 2-84^:) j Found 32-20 : 13-46 : 2-52 ) _„ , ,

(3-'70Ca) jCalc. 32-20 : 1342 : 2-68
f
—"''+*

3. Talc. Tyxo; (1) (Q-O ^, 4-^3 iE)
]
g^^ ^^ ; ]^!^ ; ^|g | =.3a+2.

21. Meerschan., (21) (Oil ^l, 957 fi) j J^^ H^ \ J
J.|«

; ^^ |
=3«+9.

22. Nephrite, Turkey, (21) (0-68 Si, 2-55S) j Found 29-95 : 14-21 : 2-2'7
) , , ,

(12-39 Ca) j Calc. 2096 : 1426 : 214 \
=^"+^
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2. Augitic Series,

34. Asbest., Tyrol (30) (OXI, 2-363, 13-42 6a)
1
1'^^'^ |J|^ ; JJ'^^ [ HI [

=Ga-{.b

3. Hydro-talc Series.

At rr 1 -a u /oo\ /mn Ti 4 1 1 Tr\ j Fonnd 35-59 : 10'97 :
3-65 ? _i^_ll

41. Talc, Presmtz (33) (0-12 il, 411 H) ^ ^^^^^ g^.^g . ^^.gg . 3.5^ ^
-4a+&

A second table presents the series of species under the horn-

blendic and augitic dirisions^ in the order of their variation in

form and composition from the typical species, hornblende and

augite
; and the tendency to fohated crystallizations, as the spe-

cies become hydrous is illustrated. Anthophyllite is placed as

intermediate between true hornblende and hornblendic talc, while

diallage, in the augitic series, is intermediate between true augite

and augitic talc.

Art. VI.

—

Remarks on Menobora, Hnmh. ^ Bonpl^ and Boli-

VARiA, Cham. ^' Sddecht. ; by Asa Gray.

Having been requested to report upon a collection of plants

made last year, en route from Texas to El Paso, New Mexico, by
Wri

Mono
peialiR of various collections now in my hands, to inquire whether

Bolivaria is or is not senerically distinct from Menodora. The
^ „^^ v-K........^.... r . V

Humboldt
and Bonpland, in their Plantes JEquinoctiales, 2, p. 98, t. 110,

and is re-described by Kunth, in the Nova Genera et Species

Plantarum, 7, p. 199, from a specimen not in fruit. The for-

mer was founded by Chamisso and Schlechtendal, in the first

volume of the Limima (1826), on two Buenos Ayrean species.

The question of the order to which these plants should be refer-

red, has, perhaps, been sufficiently discussed by Lindley,* who
says they are genuine Jasminaceous plants ; by Grisebach,t who
created for them a distinct family, Bolivariaceae ; and by Alphonse

De Candolle,t who again refers them to Jasmineas. He does not

admit them to form a separate tribe in that small order, although

he corrects Grisebach's character of the aestivation of the corolla

(which is not contorted, as in Jasminum, but imbricative). and

considers the remaining and more important character of the tour

ovules in each cell of Bolivaria to be invalidated by the smgle

pair in each cell, attributed to Menodora.

Natural System of Botany, ed. 2, (l^je) p. 2S9.

Genera et Species Gentiancannn, (18^9) p. -U.

.
Prodromus Syst. Veg., 8. p. SOO, note.

Second SEaras, Vol. XIV, No. 40.—July, 1852. 6
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It is on this latter ground, mainly, that De Candolle distin-

M
land, only two ovules in«ach cell, a /2f?o-ra/w^ capsule, and a
10-13-cleft calyx ; while Bolivaria has four ovules in each cell,

a circumscissile dehiscence of the capsule, and, as to the original
species, a five-parted calyx. The bivalvular dehiscence of Me-
nodora rests wholly on the statement of Bonpland (the fruit being
unknown to Kunth and to Grisebach), which I have some rea-

not correct. At least, the ovary in a Coulterianson
specimen of what I take to be Menodora helianthemoides, shows
manifest indications of the transverse dehiscence of Bolivaria.
The character of the ovulation would seem to be confirmed by
Kunth [Nova Genera ^' Spec, I c); but Grisebach may have
found it different in the specimen he examined, as he gives the
character "locuUs 4-ovulatis" to his Bolivariaceee, without excep-
tion. There are certainly four ovules in each cell, superposed in
pairs, in No. 937 of Coulter's Mexican collection, which agrees
so minutely with the description that I do not hesitate to consider
it as Humboldt's species; especially as the ovules stick together
a little, so that the mistake as to their number might easily
have occurred. If it was examined, the same mistake must have
occurred in respect to De Candolle's second species, Menodora
fieretophylla ; in which the cells are equally 4.ovulate, both in
wild and m cultivated specimens. On the other hand, the Pata-
goiiian Bolivaria rohusta of Bentham, in Land. Jour. Bot, 5,

p. 190, t. 5, (of which indeed the fruit is unknown, but which
has only a 5-6-lobed calyx.) is said to have only a single pair of
ovules in each cell. As the last mentioned species has frequently
SIX lobes to the calyx, and one of our new Texan species has
sometimes as few as seven, it is evident that this remaining char-
acter is of no generic consequence.
The genus Bolivaria must therefore be merged in Menodora,

as bir Wm. Hooker proposed, when publishing his M. Africana*
One Texan species, M. heterophylla of Moricand. has already

been published. It was gathered by Berlandier, Drummond, and
all later collectors m that country. An allied New Mexican spe-
cies, with narrow and entire leaves, was collected by Wislizeuus,
t endler, and Gregg, and has been named by Dr. Engelmann,
^oltvarta scabra. Another, found in Texas by Lindheimer and
by Wright, and appropriately called by Dr. Engelmann, BoHva-
nalongtflora, is remarkable for the prolonged tube of the*corolla;
dittering from the genuine species just as Lithospermum longi-
florum, L. canescens, &.c., differ from L. officinale. These three

«
lidof t-h^^T fi^'^*^^* ^i

(1S43) t. 5S6. The aestivation of the lobes of the corolla

contort^
'^ described as « contorto-imbrioatod," but Sgared (%. 3) as if regularly
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have been cultivated by Dr, Engelmann and myself for the last

three years, and Dr. Engelmann sent me characters of them in
the autumn of 1850. He noticed that, while the Breviflorm (his
Bolivaria helerophylla and B. scabra) open their flowers in the
morning, and are inodorous; the Longrflorce {B . longiflora) ex-
pand their blossoms, which are fragrant, at or towards evening.
He also remarked that the anthers of B. longiflora are ahnost
sessile, and included within the summit of the narrow tube, which
IS glabrous; while in the others, the anthers are exserted on slen-^

der filaments, and the throat of the corolla is more or less hairy
Within. The style, moreover, is less exserted in B, longiflora,
and the lobes of the corolla are rather conspicuously pointed.
All these characters are confirmed by a second species, if such it

be, which I find in Mr. Wright's collection of IS5L Perhaps it

IS no more than a hairy variety of the last. These are far the
most showy plants of the genus, their pure yellow corollas being
from an inch and a half to two inches long; and they continue
to blossom for a long time, though not so long as M. heterophylla,
which flowers through the whole growing season.

The known species may be thus disposed.

MENODORA, Humb. ^ Bonpl.

Boliv

^ 1. Bolivaria, Cham. Sf Schlecht Calyx 5-Iobus, raro
6"lobus. Corolla campanulata seu infundibuliformis, lobis acu-
tiusculis. Filamenta filiformia corollam subaequantia; antheris
niuticis. ' /

* Lobi calycis lineares tuho longiores.

1- M. iNTEGRiFOLiA, Steiid. Bolivana integrifolia, Cham. Sf
Schlecht, Linnma, L p. 207, ?- 4, / 1 ; Hook. ^ Arn,, Jour.
-^^'•j 1,/?. 284; DC. Prodr., 8, p. 315. Buenos Ayres.

r

2. M. TRiFiDA, Steud. Bolivaria trifida, Cham, Sf Schlecht.^
*• c.; Hook. &* Am., L c. : DC, I. c. Buenos Ayres, Mendoza.

# Lobi calycis triangulares tubo subduplo breviores.

3? M. ROBusTA. Bolivaria robusta, Benth. in Lond. Jour.
Bot, 5, p. 190, t. 5. Patagonia.—Ovarii loculi dicitur biovulati!

.
'^ 2. Menodoka, Humh. Sr Bojipl.—Calyx 10-14-lobus, ra-

rius 7-9-iobus; lobis linearibus setaceisve tubo corollas breviter

infundibuliformis vel subrotatce (fance pi. m. barbatre, limbo

5-partito, lobis obovatis oblongisve vix mucronuiatis) longiores.

Filamenta filiformia; antheris muticis.
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* Stigma ohtusiim parviim. Folia bipijinatisecta..

4. M. Africana, Hook. Ic. PL 6, t. 586. Africa Australis.

* *" Stigma discoideum vel depresso-capitatiim siibbilohum.

t Corolte majuscula; iobi oblongo-lanceolati (ex auct.)

M. DECEiviFiDA. BoUvaria decemfida, Gill, in Hook. Jo

difFusfe

Bot, \,p. 2845 DC. L c. Mendoza.

ft c

Pedunculi solitarii, nunc pseudo-laterales, fructiferi recurvati.

\. Foliis iategerriuiis.

6. M. HELiANTHEMOiDEs [Humb. S^ BoupL PI. jSq.y 2j p.

98, /• 110): hirtello-pnbescensj'foliis ovalibus sen elliptico-ob-

longis in petioliim angustatis; corollse lobis late obovatis calycis

lacinias anguste lineares plus dnplo superantibus.—Mexico, Hum-
holdt i^* Bonplandy Coulter (No. 937).—A thin annular disk

adheres to the very base of the ovary: its edge marks the hne
where the pod will evidently dehisce transversely. The fruit is

not known.

7, M. CouLTERX (sp. nov.) : glabra^ vix puberulo-scabra ; foliis

linearibus basi attenuatis, infimis sublanceolatis ; coroHse lobis

obovato-oblongis calycis lacinias setaceas pliisdnplo superantibus.

Mexico, Coulter (No. 938).—The lobes of the corolla are

half an inch in length, about as long as in the foregoing species

but narrower, and also more pointed. Lobes of the calyx not

longer than the ripe pod, which is on a recurved peduncle.

:j;:j; Foliis plerisque 3-5-fidis.

8* M. HETEROPHYLLA {MoHcand in DC. Prodr. 8, p. 316):
glabella; foliis caulinis prsesertim inferioribus oblongis cnneatisve
3-5-fidis segmentis vel integerrimis vel 2-3-lobatis. summis sen
paucis interniediis linearibus integerrimis; corollae lobis obovatis
calycis lacinias lineari-subulatas duplo superantibus. ^—Texas,
Berlandier^ Drummoiid^ Lindheimer^ Wright^ etc. Camargo,
Mexico, Gregg.—Flowers light yellow, externally often tinged
with purple.

ttt Caules erecti apice plemraque corym-
. bosi

;
pedunculis floriferis et fructiferis erectis.

y- 9. M. scabra: foliis inferioribus oblongo-Ianceolatis superiori-

bus lineari-lanceolatis integerrimis (rarissime 2-3-dentatis) cauli-

biisque scabrelUs ; corollte lobis late obovatis calycis lacinias 7-10
setaceas duplo superantibus; calyce fructifero coccos hand exce-
dentibus.—BoUvaria scabra, Enn^elm.. Mss. JN"ew ^lexico. Wis-
lizenns Mexico
Gr^gg (No, 527).—Corolla small, its lobes only 3 or 4 lines long
Lobes of the calyx 2 or 3 lines long.

"
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10. M. Mjcxigana. Bolivaria Mexicana, Alph. DC. Prodr. 8,

p. 315. Oaxaca, Mexico, Andrienx. "Corolla calyce snblon-
gior. Calycis lobi semipoUicares." DC.—From the length of
calyx-lobes and the size of the corolla, this can scarcely be No.
7 or No. 9.

T

§3. Menodoropsis. Calyx 10-lobus, lobis setaceis. Corolla
longe tubulosaj hypocraterimorpha, intus glabra; lobis snbovatis
mucronato-acuminatis. Antheree faiice inclusac sabsessiles, ob-
longo-lineares, mucrone apiculatae.—Flores vespertinaSj odoratas.

11. M. longiflora: glabra; caulibus erectis subsimplicibus

;

foiiis lanceolatis vel inferioribus oblongis integerrimis (infimis
ranssime trilobatis)

;
pediinculis terminalibus coiifertis subcymo-

SIS erectis; tubd corollse sesqui-bipollicari lobis siiis laciniisque
calycis setaceis pluries longioribus.—Bolivaria longiflora, E
Mss. Texas, Uiidheimer (No. 652, 6&c.), Wright (No. 564).
Stems 12-18 inches high, rather strict. Leav^es one to two
inches long. Flowers bright yellow. Cocci of the capsule 3
or 4 lines in 'diameter, shorter than the calyx-lobes,

12. ]VL PUBENs (sp. nov.): piibe molli brevi patente subcine-
r^a; fohis oblongis superioribus oblongo-lanceolatis : ccet. lit in

pracedente.—New Mexico, Wright, ISoL

Art. vIL-—Chemical Examinatio7i of a few Minerals associated

with Serpentine ; by T. H. Garrett.*

1. Chrome Ore.

i Massive Chrome Iron.—This mineral, as is well known, is

found in large quantities in the serpentine range which extends
through Delaware, Chester and Lancaster countieSy Pa., occur-
^^^g as a sand, derived from the disintegration of the serpentine,

^ in a few instances in well-defined veins of nearly pure ore.
l^he most remarkable vein, j>erhaps in the world, is that known
l^s Wood's Pit in Chester county, a short distance from the vil-

lage of Texas, where it is so compact as to require blasting for
Its extraction. Thousands of tons of rich ore have already been
extracted from this mine.
Among other minerals which ai:e found with chromic iron, is

fhe hydrated carbonate of nickel or emerald nickel, which occurs

1^ a thin coating lining interstices and joints in the ore, and some-
times disseminated through the whole mass.

Coumiuuiv-^ted fur this
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To ascertain whether nickel was contained in the ore where
it was not visible, as well as to determine the richness of the ore

in chrome, I selected a specimen for analysis which had a slight

coating of emerald nickel upon one side. This coating having
been carefully removed, the rest was broken into minute pieces,

and those rejected on which a trace of nickel was visible. The
ore itself was jet black, shining and submetallic, very compact,
rather brittle, with uneven fracture. Hardness 5 5 ] streak brown

;

specific gravity 4*568.

The specimen, having been finely pulverized, was analyzed in

the usual manner, by fusion first with bisulphate of potassa, and
afterwards with a mixture of carbonate of soda and nitrate of

potassa. The chromic acid thus obtained in combination with
the alkalies, was deoxydized by alcohol and .precipitated as

chromic oxyd by ammonia. The nickel was separated from the

iron by hydrosulphuret of ammonia and dilute hydrochloric acid.

The several constituents were carefully reexamined, and the ab-

sence of alumina determined. The following was the result of

the examination

:

Cr.Oa
Fe^Oa
NiO

63 384
38-663

2-282

The analysis calculated into the formula RO, R2O3, excluding
the nickel, gives FeO Cr2 O3 93164-|-FeO Fe^Oa 5-29S-fNiO
2-282 = 100-744. If the nickel be included in the calculation it

gives FeOCr20393164+FeOFe203-591+NiOFe.03 7-150
100-905. This specimen approaches nearer to the pure chromic
iron (FeOCraOs) than is indicated by any analysis that I have
yet seen. As the minute fragments exhibited not the slightest

appearance of nickel, it is evident that the metal is either present
as sesquioxyd, and therefore mechanically mingled with the ore,

which is unlikely, or it belongs to the formula, as a replacement
of protoxyd of iron, which I regard as the most probable view.

Chrome Sand.—A large proportion of the chrome ore that

is exported from this country, is obtained by washing the de-
posits of sand which form in the beds of streams flowing from
the serpentine. The method of washing employed is similar to

that used for washing deposit gold, and depends upon the same
principle, viz., that the metalliferous portions are much heavier
than the siliceous, and consequently remain when the latter are
washed away. The deposit being first sifted in water with
hand sieves, to separate the coarse gravel, the finer sand is then
thrown into sloping troughs, through which a stream of water is

made to pass, and constantly raked up against the current until
all the lighter matter is removed. The chrome sand on account

superior The
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"washing process is carried on at numerous points along the ser-

pentine range in the three counties already mentioned.

At the washings situated about six miles west of the town of

Chester, the sand in which the chrome occurs, contains a large

amount of bright green actinolite of which good specimens may
be obtained. As the chrome sand itself in this locality consists

almost entirely of small but very perfect octohedra, it might be
supposed to be richer in chrome than the massive ore which I had
examined. The pure sand, separated from all foreign matter, was
analyzed by Mr. Isaac Starr in Prof. Booth's Laboratory with the

following results:

Si03 - - - -

CraOi

AI2O3
NiO

0619
60-836
38-952
0-928

O-lOO
The proportions calculated according to the formula are, FeO

CrsOa 89-419-f FeO FeaOsG 254+FeO Ab O3 1'STS+SiOa-eiQ
+NiO -100 = 97-970.

The specimen being perfectly pure, prove.s the substitution of
alumina for chromic oxyd. The analysis further shows that the
pure crystallized sand is not richer in chrome than the pure mas-
sive ore. The association of nickel with the sand is interesting,

although present in small c^uantity, for the locality is some thirty

or forty miles from that of the massive chrome containing eme-
rald nickel.

Magnetic Chrome Sand.—Having observed that most if not
all chrome sands contain more or less that is magnetic, I thought
it a question of sufficient interest to determine whether the mag-
netic portion contained dhrome. For this purpose a quantity
of the sand was extracted by a magnet, and this magnetic part

treated several times successively by the magnet to free it entirely

frorn adhering chrome sand. The sand thus obtained consisted

entirely of magnetic grains. Being then analyzed by the process

indicated above, it yielded the following result

:

SiOa
CrsOs
FesO

1-25

41-55

62-02

Calciilated, as before, into the formula RO, R2O3, it gives, FeO
CrsOa 61-07+FeO Fe203 38-644-Si03 125 ==10096. From
which We may infer that the presence o( as small a proportion

as 38 pr. ct. of magnetic iron is sufficient to render the whole

"magnetic. It is moreover clear, that, although the magnetic por-

tion of chromic iron contains a smaller per-centage o( oxyd of

chrome than the non-magnetic portion, yet Jt contams a large

proportion available for the manufacture o( the chromates, and

m^^
property
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ore. The larger contact of oxyd of iron is only so far detri-

mental, as it impedes the action of the alkalies and oxygen to

form a chromate, and hence, within reasonable limits, the eco-

nomic value of a chrome ore is almost in direct proportion to the

per-centage of oxyd of chrome. The most serious injury to the

value of chrome ore lies in the per-centage of silex which con-

sumes a proportionally large amount of costly alkali.

Art. VIII.—On Remingtonite, a imv Cobalt Mineral; by
James C. Booth.

•;;

T

Remingtonite occurs as a rose-colored coating, one-hundredth
of an inch in thickness, very soft and earthy, opake, with a pale,

rose-colored streak.

In a mattrass it yields water and darkens
;
gives with borax

and microcosmic salt, first a feeble reaction of iron, and finally,

when the bead cools, a deep blue color of cobalt. It dissolves in

muriatic acid with a slight effervescence, and a nickel-green
color, the latter property indicating iron associated with it ; for

pure oxyd of cobalt dissolves with a blue color, and requires but
a small quantity of iron to change the blue to green. The solu-

tion, neutralized by ammonia, precipitated by sulphide of ammo-
nium, and then treated with muriatic acid, left a large amount of

black sulphide of cobalt ; while the muriatic solution yielded a

small amount of sulphide of iron. The metal is, therefore, almost
wholly cobalt. Since a little arsenic is associated with caroUite,

this mineral was tested for arsenic, but yielded not a trace of it.

Although the above experiments were performed on about tV^^
of a grain, yet the mineral is clearly proved to be a hydrocarbonate
of cobalt. The quantity was, however, much too small to de-

termine its formula.

Remingtoyite coats thin veins of serpentine, which traverse
hornblende and epidote, and its association with serpentine, con-
taining both magnesia and lime, reminds us of the beautiful emer-
ald nickel, (also a hydrocarbonate) discovered by Silliman on the

chrome ore, in the serpentine, of Lancaster county. Pa.
The immediate associates of Remingtonite are serpentine,

hornblende, epidote, carbonate of lime, and carrollite. The cop-
per mine in which it occurs, is near Finksburg, Carroll count
Maryland, and is under the immediate supervision of Mr. Edwai
Remington, after whom the species is named.

Pliiladelphia, ilay 15tli, 1852.

)

i

i



#"

i

E. Desor on the Post-Pliocene of the Southern States. 49

Art. IX.

—

Post-Pliocene of the Southern States and its relation
to the Laarentian of the North and the Deposits of the Valley

of the Mississippi ; by E. Desor.

The geologists of the southern United States have designated
as Post-pliocene, certain deposits of detrital materials which are
seen overlying the tertiary along the coast of Georgia and South
Carohna, where they form low and level plains, the average
height of which does not exceed twenty feet According to Mr.
Lyellj this formation has an extent of at least 400 miles, it hav-
ing been traced from the mouth of the Altahamah to that of the
Neuse in North Carolina. How much farther it extends to the
south along the coast of Florida, has not yet been ascertained.^

As far as their composition goes, these deposits are very homo-
geneous, generally composed of sand and clay, in regular stratifi-

cation, so as to convey at once the idea of a prolonged and quiet
deposition. In this respect they are essentially different from the
coarse drift, and from many of the stratified deposits at the north,
which frequently contain scattered boulders, the transportation of
which becomes an interesting subject of enquiry.
Here at the south the materials are generally so homogeneous

that the question as to their origin does not present itself to the
T^^nd^ their leading features being derived from their arrangement
in layers and from the fossil remains they contain, rather than
from the nature, size or form of the materials.
Thus far no attempt has been made to parallelize these deposits

With any of the subdivisions of the northern quarternary. Ge-
ologists seem in general to have felt satisfied when they could
niake out that such a deposit was more recent than any tertiary

formation
; hence the name Post-pliocene. Now that we have

heen enabled to point out several periods in the quarternary epoch,
the question arises, to which of these periods the Post-pliocene of
the southern states is to be referred, whether to the drift, to the
Laurentian, or to the alluvium.

It is not my intention to enter into an elaborate investigation
of this problem, which would require more time and labor than
I have been able to bestow upon the subject. I shall therefore
hmit myself to a few suggestions based upon the similarity of the
strata and the identity of the fossil shells contained in them.

From what we know of the structure of Anagtasia Island opposite St. Au-
gustine, on the eastern coast of Florida, it api)e.^ir3 probable that it beloDira to the
^e formation, the island being composed, according to M. Dietz, of horizontal
layers, of a semi-indurated rock consiritinir wholly of fragments of shells, belonging,

^ lar as examined, almost exclusively to species inhabiting the a^h'aoent coa^t. The
Bhellg are principally of the genus Area; they are Area i>exata,^^7, A.ponJerom,
Say, A. hicongrua. Say, A, transversa, Sav ; also Lutraria canaliculate, Say, besides
a ^lactra, a Doifaj-, a Crepidala and a Lucina. Natica, Oliva and Buccinum trivU-
t^um^ are also mentioned.

Second Series, Vol. XIV. No. 40.—July, 1852- t
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The main features of the Post-pliocene of South Carolina are
thus defined by Mr. Tuomey * It is confined to a belt along the
coast of about eight or nine miles in breadth. The fossils are
nearly all referable to living species now inhabiting the coast; a
few however belong to the fauna of Florida and the West Indies.
As to its elevation, M. Tuomeyf is of opinion that along the
whole line of the coast of South Carolina it does not exceed eight
feet. " There is no sudden break any where separating it from the
beds now in progress of deposition, for it dips gently under the
waves of the ocean, and the fossils are often found mingled with
living species. So life-like indeed do the shells appear, that it

requires the presence of forms no longer inhabitants of the coast,
to satisfy one that he is not looking at a recent shell-bed." Like
the fossils of the Laurenlian along the Kennebec, the shells have
even retained their specific colors and markings.
_We have already stated, on Sir Charles Lyell's authority, that

this formation extends uninterruptedly to the mouth of the Neuse
in North Carolina. There indeed, Mr. Conrad long since described
a deposit of Post-pliocene, with thirty-four species of marine shells,
all identical with those of South Carolina. He found here also
the Gnathodon mneains, a species inhabiting brackish water, to-
gether with remains of terrestrial animals.;]:

The portion of the coast north of the Neuse, between it and
the Chesapeake Bay, bordering on Albemarle Sound and James
River, has not as yet been sufficiently examined to allow us to
indicate the precise boundaries of the various tertiary and quarter-
nary formations. There is, however, little doubt that the Pine-
barrens belong to the most recent deposits ; and it would seem
that the Post-pliocene occupies here a much wider belt than it

does farther south beyond the Neuse.
As to Chesepeake Bay itself, it has been ascertained that the

deposits upon its borders belong, partly at least, to the Post-plio-
<^^^e. As early as 1830, Mr. Conrad called attention to a remark-
able deposit of this description at the mouth of the Potomac,
which he designated then as upper tertiary. <5> The same natural-
ist published in 1842, in the proceedings of the National Institute,
the following list of shells collected there. 11

* Report on the Geology of SoutJi Carolina, p. 2
Ibid, p. 188.

^

Am. Journ. of Arts jind Sciences, Proc. of the National Institution, 1842 p. 190,
Journal of tlie Academy of Natural Sciences of Philadelphia, 1830.

_ „
It has been a matter of mucli controversy whether the oyster beds which occur

in a sub-fossii state on the Patusent and in many other places upon the low level
plains adjacent to the creeks and rivers along the coast of the middle states, belong
lo the same formation, as it is supposed by ilr. Conrad, or whether they are due tonuman agency. As a proof that they were not collected by Indians, it is stated thatai tne mouth of the Potomac they are covered by the diluvium, which if true would

^d^ft *« question. It is moreover stated by Mr. Conrad that the characterdna posmon oi these ovster beds is auo'h ;i« tn ,.nrr«=i^T,^ ^uu +i.„=,„ „**i,. /-.—^t,,.
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Area transversa, Say,
Area poiiderosa, Say,
Corbula contracta, Say,
Gnathodon cuneatus. Gray.
Cytherea Sayana, Conrad.
Mactra lateralis, Say,
Mya arenaria, X.
Mytilus hamatus, Say,
Nucula liuiatula. Say.
Nucula acuta, Conrad.

Acta?ou melanoides, Conrad,
Crepidula couvexa, Say.
Crepidula glauca. Say,
Fusus clnereus, Say,

Pandora trilmeata, Bay,
Petricola pholadiformis, Lam,
PLolas castata, Lam,
Sanguinolaria fusca, Say.
TelUna lusaria (Psainmobia lusaria,)

Say.

Solecurtns caribasus, Lam,
Solen eusis, Lam,
Veuus mercenaria, Lam,

Buccinum obsoletura, Say.

Bucciuurn triyittatum, Say.
Katica duplicata, Satj.

Ranella caudata, Say.

There is some probability that the regularly stratified beds of
dark-blue clay at Baltimore and along the Chesapeake and Dela-
ware Canal, with its beds of lignite and decayed trees, -together
with the mingled mass of diluvium which reposes upon it, be-
long to the same formation. We are also inclined to refer to this
group the various beds of brilliant sands and dark aiid white
clays which form the banks of the Delaware at and about Bor-
dentown, although we have not as vet heard of any of the char-
acteristic shells having been found in them. The same may be
said of the superficial deposits between the Chesapeake and
Delaware, which extend over the State oi Delaware and a great
part of Maryland and New Jersey.

It is not until we reach Lon^ Island that we asrain meet with
fossil renriains, (at Brooklyn near New York.) And although
the deposits which contain them are somewhat irregular, still the
Identity of the fossils with others occurring \n regular layers both
to the north and to the south seems to settle the question of their

synchronism * Indeed we need only to proceed a little farther
northj to the Island of Nantucket, to find the same species in an
undisturbed condition, forming regular beds and oyster-banks
among the stratified layers of clay and sand, as for instance in
the cliffs of Sancoti head, where the oysters, the Venus merce-
fiaria, the Serpula and others occur exactly in the same position
in which they lived and and died.
On comparing the species from the bluffs of Sancoti head on

^e island of Nantucket with the abov^e mentioned list from the
I^otomac or with the list of the Post-pliocene ios%\\s of South Car-
ohna as given by Mr. Tuomey, I find that among the sev^enteen
species which I collected at Sancoti head,t there are but six which
do not occur there, viz., Astarte castanea^ Cardila horealis^ Ostrea

«on on the Potomac, which might with just as much reason be referred to Indian
agency. Oyster beds of that description occur in Cumberland county, at I^^ Har-
t>or on the Severn, at Easton in Maryland, upon the York river in Virg-inia, and upon
^nous other rivers of the southern states.

* Among the species which I collected at Brooklyn are Venus mercenana, Mya
arenaria, Ostrea borealis, Buccinuni undatum, Bucciaum trivittatum, aJl of which

^^^J^ the P<^t-pliocene of South Carolina.

t See the ligt of the fosaas of Sancoti Head, farther below.
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wn
groenlandica, so that it may be fairly assumed as palsBoiitological

evidence that the same ocean extended from Georgia and Florida

to Cape Cod.
Along this whole coast the Post-pliocene shells, as has already

been slated, belong exclusively to recent species, such as now
inhabit the neighboring shore. There is, consequently, no proof

whatever that the climate was colder than that of the same region

at the present day. On the contrary there are positive indications

of a milder climate, as was already noticed by Mr. Conrad, who
remarked with regard to the Post-pliocene fossils on the Potomac,
"the fossils of this locality with two exceptions, are common
recent species of the Atlantic coast, and in some instances the

original colored markings remain upon the shells. Were it not
for the occurrence of Gnathodon cuneatus, Mytilus hamaius and
Area ponderosa, the group would not vary much from that now
inhabiting the coast, as far north as Massachusetts ; but the pres-

ence of these three bivalves indicate that a climate equivalent to

that of Florida prevailed, when the shells of this locality were
living in the sea."* Mr. Conrad was led to make a similar re-

mark in relation to the fossils of the Neuse, which, with two
exceptions, are likewise such as now exist on the coast of the
southern Atlantic states and in the Gulf of Mexico. The two
exceptions are again Gnathodon cuneatus m\A Area poiiderosa.
The island of Nantucket does however not by any means mark

the northern boundary of the Post-pliocene fauna. The same
species occur farther north, in the vicinity of Boston. A glance
at the list of species collected at Sancoti Head (Nantucket) by
Mr. Edw. C. Cabot nnd m^r«:plf nnmnorarl Tiri»Vi tV»« \\c* r^f fViP

t

Mr

Sancoti Head {Nantucket),

Balanus rugosua,
Pagunis pollicaris (claws),

Serpula.

M} a arenaria.

Solen ensis.

Area transversa.

Venus mercenaria.

Astarte castanea.

Cardita borealis.

Ostrea borealis.

Cumingia tellinoides,
j

Crepidula fornicata.

Buccinum undatum.
** plicosum.
** trivittatum,
" obsoletum.

Scalaria groenlandica.

Point Shirley {Boston),

Balanus rugosus.
Mya arenaria.

Solen ensis.

Mactra solidissima.

Venus mercenaria;
Astarte sulcata.

Astarte castanea,

Cardita borealis.

Mytilus edulis.

Modiola modiolus.
Ostrea borealis.

Fusus deceracostatus.

Buccinum plicosum.

Buccinum trivittatum.

r;
V

I

1

* Proceedings of the National Institution, 1842. p. 190,

t Proceedings of the Boston Soc. of Natural Historv. v
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A glance at these two lists will be sufficient to show that the

formations which contain these shells cannot but belong to the

same epochj however different they may be in structure and ma-
terials. Moreov^er, the fossils of Point Shirley, hke those of the

Neuse and the Potomac, seem to indicate that the climate was by

no means colder, but on the contrary rather warmer than at the

present day. There indeed we find in considerable quantity the

Venus mercenaria^ whereas at the present day it occurs but

scantily in Massachusetts Bay. So likewise do we find Bucci-

nuni plicosum among the fossils of Point Shirley, whereas its

natural habitat now is south of Cape Cod.

On the other hand, we have shown elsewhere that the resem-

blance is almost as close between the fossils of Nantucket and
Point Shirley on one hand, and those of the valleys of Maine,

Lake Champlain and the St. Lawrence on the othet*. The lead-

ing species in both regions are the same, except that a few of the

Nantucket species, such as Venus mercenaria, Cumingia telli-

noides and some of the Buccina have disappeared, or are re-

placed on the St Lawrence by species which do not occur south

of Cape Cod, as for instance, Cyprina islandka, Mytihis edulis^

Peden islandicus^ Saxicava rugosa. But on the whole the dif-

ference is not greater than that which usually occurs between
recent species from corresponding latitudes, for instance between
a collection of shells from the coast of

"" "

Island or Cape Cod-
As far as palceontological evidence goes, there seems to be suf-

ficient reason to consider the Post-pliocene of the south as the

equivalent of the Laurentian of the north. There is moreover

evidence enough to warrant the conclusion that at the time of

their deposition, the climate, far from being colder, was through-

out warmer than at the present day.

There are nevertheless some striking differences between the

Post-pliocene of the south and the Laurentian of the north^ which
deserve to be considered.

First, the Laurentian deposits of the north occur at much higher

levels than the pliocene of the south. We have stated before on

Mr. Tuomey's authority, that on the whole coast of South Caro-

lina the average height of the pliocene does not exceed eight

feet ; and, according to Mr, Lyell, its elevation along the whole

coast from Georgia to North Carolina is less than iweniY if'^^t-

At Nantucket, on the contrary, the fossil oyster bank occurs at a

l^eight of thirty feet; which is also the elevation at which the

Venus mercenaria and other species are found at Pomt Shir-

ley. At Brooklyn near New York, they exceed 100 feet m height.

Their elevation at Augusta on the Kennebec is about /O feel.

At Lake Champlain they occur at 200 feet. At Moira on the

Northern railroad they are found at 310 feet
j
at the mouth of the

Maine to
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St. Lawrence they reach a height of 390, and at Montreal a

much as 470 feet. It is evident therefore, that the changes of

level by which the shells were raised to their actual position in

these various localities must have embraced a much wider range
at the north than at the south.

Another and more striking difference between the two deposits

is afforded by the erratic boulders. It is well known that over

all New England and the greater part of New York, including

Long Island, there occur a quantity of boulders scattered over

the surface or buried within the detrital formations ; and more-
over these boulders can all be traced back to some northern origin

more or less remote, showing that they have travelled from north
to south. But in proceeding farther south, they vanish gradually.

There are very few in the vicinity of Philadelphia and Baltimore,
or if they occur occasionally, as for instance along the Potomac
at Washington and in the neighborhood, they are of a different

kind and can be traced to some rock within the Alleghanies,
Some of them contain even fossils characteristic of formations
which occur beyond the Blue Ridge.

Proceeding still farther south, to North and South Carolina,
we lose sight of the boulders entirely

; Mr. Conrad states that he
never saw a single boulder on the surface of the state of Alabama.
But the stratified deposits with which they are associated at the

north continue uninterruptedly. It is indeed not a little remark-
able that the only difference which M. Tuomey recognizes be-

tween the Post -pliocene and the diluvium consists in the absence
of boulders in the former. " I have," says he, " nowhere in the

state (South Carolina) seen one (boulder) a foot in diameter, nor
have I met with a single bed that I could refer to this formation
(diluvium) along the tertiary plane from the Mississippi to the

Potomac."* The same author adds that, as we proceed south-
wards, the " materials become finer and finer. The large pebbles'
are succeeded by gravel and coarse sand, and towards the coast
they are replaced by the fine sands blown about by the winds."
The question then will be asked how it happens, that both

formations (Laurentian and Post-pliocene) being contemporane-
ous, the one contains boulders, whilst the other contains none?
Was there some barrier which prevented the northern boulders
from proceeding farther south than New York and New Jersey?
And if such a barrier existed, why do we not find any trace of

it? Or do the last boulders about New York indicate that the

agency by which they were transported had exhausted its power?
But m that case they ought to decrease in size from north to

south whereas we know that the boulders on Long Island are as

voluminous and heavy as those occurring farther north through-

* DM, p. 1 S9.
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out New England and Canada. Geologists have proposed various

solutions of this great problem. To examine them all would
lead us far beyond our limits. 1 shall therefore merely allude to

some of the theories, and point out the characteristic features of

each.

The most ancient theory, and at first sight the most simple, \s

that which ascribes the transportation of the boulders to a vio-

lent action of the waters, progressing from north to south either

in form of currents (according to Sefstrom, von Buch, Ehe de

Beaumont) or in form of earthquake waves (according to Profs.

Rogers), such as are sometimes known to sweep over the islands

of the Pacific and to cover them with debris. In each of these

hypotheses it is assumed that the momentum of the current or

earthquake wave went on decreasing gradually and that the limits

of the boulders mark the place where its power of transportation

became exhausted. This explanation appears indeed to be borne
out in various localities of the interior of the country, as was
pointed out by us elsewhere * But there is this objection to its

application to the littoral regions under consideration. It must be

assumed, in accordance with the well known facts^ that wher-
ever a transportation by water takes place, there is a constant re-

lation between the size of the materials and the momentum of the

transporting current or wave; the former decrease in size and
Weight in proportion as the force by which they are impelled de-

creases. Now such is not the case on Long Island, Martha's

Vineyard, Nantucket and along the coast of New Jersey. There
the materials are generally finely comminuted and regularly strat-

ified, indicating at the first glance that they have been deposited
in a qniet manner. On the surface of these strata of fine sand
We find the boulders scattered here and there, generally on the

prominent points, as for instance on the island of Nantucket, and
generally as large if not larger than those farther north. In

such cases, it is obvious that no theory depending on aqueous
currents can be sufficient to account for the phenomena.

Another theory which has had some currency, is that which
ascribes the transportation of boulders to the former existence oi

gigantic glaciers, covering the northern hemisphere and extend-
ing as far south as the latitude of New York. It is supposed in

this theory that the boulders x^eve transported on the surface of

the glaciers, and the underlying masses of sand and gravel were

considered as the remains of the bottom moraines. The circum-

stance that ihe southern limit of the large boulders coincides

pretty nearly with that of the ground and polished rocks seemed
^t first to confirm t^is view, and it seemed fair to assume on that

Report on the Geology of tbe Xalce Superior Laiwl
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ground that the boulders did indeed indicate the limits of the

ancient glaciers. On closer examination it was found, however.

that the glacier theory could not apply to the region under con-

sideration, in as far as the materials which underly the boulders

are not only stratified, but moreover contain a quantity of fossil

remains, which indicate that a considerable amonnt of time must

have elapsed between the furrowing of the rocky floor and the

transportation of the surface boulders. Now if the furrows and

scratches have been made by glaciers, it is evident that the boul-

ders, resting on the surface of the stratified sand must have been

transported at a much later period. In the glacier theory of M.

de Charpentier (which is also advocated by M. Agassiz) it is as-

sumed on the contrary that the furrowing of the rock and the

transportation of the boulders are simultaneouSj that they are the

result of the same agency.*

The third and most popular theory is that which ascribes the

transportation of the boulders to the agency of ice rafts. When
we consider the striking contrast which exists between the size

of the boulders and the minuteness of the materials on which

they rest, which excludes all idea of their having been assorted,

and consequently of all violent action, there is indeed sufficient

reason to look upon this theory as the best adapted to solve the

problem. Supposing the boulders to have been packed in ice

which was driven by wind and current from north to south

along the coast, it seems natural that these rafts should have been

stranded upon the prominent points of the coast and adjacent

islands which at that time were shoalsj dropping there their bur-

den of boulders.
^

-

There is, however, a difficulty even in this theory, viz., the

circumstance that the ice-rafts must have reached frequently as

far south as New York, whereas at the present day it is very

seldom that they ate driven as far south.f To assume that the

boulders on Long Island and the coast of New Jersey were trans-

ported on ice-rafts would therefore be tantamount to assuming

that the climate was colder than at the present day. And V^t

we have the testimony of the shells buried underneath the boul-

ders to show that far from being colder, the climate was rather

warmer. An explanation of this difficulty may perhaps be found

in the fact that the greater part of the boulders overlie the fossils

* Whether the furro-^ing and polishing of the rocks i? really the result of glacief

action, and "whether the materials of the stratified clay, sands and gravel-depo==i^

'vrere^rsMransported by glacier and afierwards merely displaced and rearrangeoi

are questions which I do not intend to discuss at present. My object here is inereiy

to prove that the boulders could not have been brought into their actual position by

gla'^' rs.

f A few icebergs have been seen as far south as N*ew Tork, but, as far as I kno^»

no field-ice.
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and are therefore referable to a later period in which the climate

may actually have been colder. This however is a mere hy-
pothesis*

The foregoing remarks apply more especially to the boulders
along the sea-shore from New England to Long Island and part

of New Jersey. From all the evidence we possess it seems
highly probable that they were transported on ice-rafts along the

sea-shore and stranded on the ridges and eminences which were
then shoals along the coast. The next question then is, whether
this mode of transportation applies likewise to the boulders occur-

ring in the interior of New York and Pennsylvania, or whether
we have to look for another agency?

It has been stated before that the last boulders of northern
origin occur in New Jersey, a little south of New York. But
according to Prof. H. D. Rogers, they are chiefly limited to the
sea-shore, and it would appear as if the highlands of New Jersey
had acted as a barrier, preventing them from spreading south,

except through the channels of the rivers. Indeed there can be
no doubt that the few boulders in the neighborhood of Philadel-
phia are confined to the valleys, and on ascending the uplands in
the neighborhood of the city we find that they disappear. The
valley of the Delaware vras such a channel by which a few
northern boulders were conveyed farther than they would other-
wise have reached.

The valleys of the Susquehanna and the Potomac contain
also a great many boulders, but those of the latter, it seemS; are

wuhout exception derived from the Appalachian chain itself,

^'hereas among those of the Susquehanna, there may be some
of northern origin intermingled with those of the neighboring
niountain. According to Prof H. D. Rogers, there are evidences
in each of these valleys of a violent rush of waters, which is

supposed to have carried along with it the boulders which the
valleys contain. But whether the same can be said of the boul-
ders occurring at a distance from the mountains, as for instance
those in the neighborhood of Washington, seems to us rather

doubtful
; for in leaving the gap of the Blue Ridge, the current

yould necessarily have abated and it is difficult to conceive how
It could have borne along the same boulders over an almost level

country as far as Washington. Indeed we need only to look at

the position in and about the last named city, to be convinced
that they cannot but have been transported by the same agency
^hich transported those of Long Island, viz., by floating ice.

The materials accompanying them moreover confirm this.

It mi«:hf perliapa be assumed on Lygrometrio prinnp?<-^ tlmt the wrea of water
^ing greater at the time of the transportation of the bouldens there was a gru;it(T

amount of o\^flnni-o*;,.,. .....,.;««. «w.ro tviniafiirp jiTifl conscauentlv more snow and ice.

Stoond Seeies, Vol XIV, No. 40.—Jiily, 1852. 8
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The absence of boulders constitutes, however, not the only
difference between the Post-pliocene of the South and the Lau-
rentian of the North. Whilst the latter is an exclusively marine
formation, the Post-pliocene is said to contain besides remains of

land and freshwater animals. M. Tuomey mentions ig the Post-

pliocene of South Carolina some bones (in a bed of mud on
Edding's island) which he is inclined to refer to the Megatherium.
M. Conrad, speaking of the deposits on the Neuse of North Caro-

lina, says that they are ^' of more than common interest in con-

sequence of the quantity of bones of land animals which are

mingled with the shells.''* According to Sir Ch. Lyell, the

Post-pliocene of Georgia contains, besides the marine shells, some
beds filled with freshwater shells which are said to be identical

with species living actually in the neighborhood. It is farther

stated that the same freshwater beds contain remains of many land
animals, among them, bones of Mastodon,! Elephas, Mylodon,
Megatherium, horse, ox and Harlanus, a peculiar genus allied to

Lophiodon. It is moreover stated by Sir Ch. Lyell that the bones,
especially those of Megatherium, are by no means injured and
their position is such as to convey the idea that whole skeletons
must have been floated by a river to the place where they are

found buried. On the strength of these statements it has been
taken for granted that the above named quadrupeds must have
lived during the Post-pliocene period.

Now if it be true, as we have endeavored to prove, that the

Post-pliocene and Laurentian are parallel forinations, it would
follow that the mastodon and its kindred existed on this continent
at the time of deposition of the Laurentian of the North. Such
an inference, however, would conflict with our knowledge of the

position of mastodon remains throughout the northern states,

where they have never been found in the Laurentian, but occur
invariably in deposits of a more recent date, such as river terraces,

peat-bogs, &.c.

Before taking it for granted that the deposits containing bones
of mastodons and elephants in Georgia are really Post-pliocene,
it might be well to inquire whether they may not belong to a
later epoch, as the very suggestion of Lyell, " that the skeletons
must have been floated by rivers," seems to imply. We might,
in like manner, point out various localities at the north where
mastodons were said to occur in the drift, but which, after closer

examination, were found to belong invariably to. a more recent
epoch.

The remarks of M. Tuomey respecting the bones mentioned
by him among the Post-pliocene fossils of South Carolina, '' that

Proceedings
M. Tuomey mentions also the same elepbant in the pliocene of South CaroUua
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they occur in a bed of mud," seems also to justify the supposition
that they may belong to a later period.

On the other hand, we know that the remains of mastodon
and elephants are found associated with land and freshwater
shells in the bhifls of the lower Mississippi, and that on that ac-

count these bluffs have been parallelized by geologists with the
river terraces of the North which we know to be more recent
than the Laurentian and to belong to the alluvium. Should it

be proved that the deposits with mastodon bones throughout the
states of Georgia and South Carolina do not belong to the true

Post-pliocene, but are, like those of the North, of a more recent
origin, there would no longer be any difficulty in the way of
identifying th6 Laurentian and the Post-pliocene as one and the
same formation, whereas the beds containing mastodons at the
South, together with the river terraces of the North and'the
valley drift of the West, including the loam bluffs of the Lower
Mississippi and the celebrated deposits of Big-Bone Lick, would
represent another more recent period, that of the alluvium^ which
passes gradually into the historical period, if it does not actually
belong to it.

But should it ever be shown that the mastodon remains of the
state of Georgia are really associated with true Post-pliocene
shells, it does not by any means follow that it would contradict
our views as to the parallelism between the Laurentian of the
North and the Post-pliocene of the South, The question might
then be asked whether the absence of remains of land animals at

the North could not be accounted for, merely by supposing that
the changes of level which were going on at that time were too

considerable, and the extent of dry land at the time of the greatest

depression of the Laurentian sea too small to support such huge
animals, whereas the extensive tertiary plains of the southern
states, which were then dryland, might well have afforded a con-

venient home for them. In this case it would appear that they

subsequently migrated to the North, where at the beginning of
the alluvial period, the area of dry land began to be sufficiently

extensive.

These are problems which are well worthy the attention of

American geologists.
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X.

—

Mijieralogical Notices ; by Prof. Meneghini

# # # Professor C. Bechi, one of my friends, is about
publishing some analyses of Tuscan minerals in our official re-
port, and as they will be nearly lost to science in the large vol-
ume, I take the liberty of transcribing for you in brief, our ob-
servations. The analyses are by PrOf. Bechi.

Galena.-^Of the following galenas, No. 1, is a coarse granular
variety from Bottino near Seravezra ; 2, 3, fine granular, from
the same locality

; 4, fine granular from Argentiera in Val di
Castello

; 5, octahedral crystals (Jargionite of M. Bechi) from the
same locality.

,
-S Pb Sb Fe Cu Zn As:

1. 12-840 80-YOO B'ZOl 1-377 0-440 0-024 O305 = 99-013
2. 15-2-15 '78-238 4-431 1-828 trace 0485 — 100O27
3. 15-503 18-2S4: 2-452 2-811 SIS = 99-610

t ISo' I'olt' Sf ]n' ^''' — 0-750= 100 ?84
6. 15-62 T2-90 5-^77 1-7Y Ml 1-33 0-72 = 9922

The last variety appears to resemble Bleischweif and is prob-
ably identical with Slernmannite. Its specific gravity is actually
6;932.

=> / J

Fahlerz in fine crystals is found at Angina, Val di Castello.
Analysis (agreeing closely with that by Kersten),

S Sb Cu Zn Hg Fe As
24-1413 26-5240 37.7172 6-2311 30313 1-6360 0-4500 = 99-7309

Feather ore {Heteromorphite)
Mene^ Analyses

;

1 r -n TT. ^ ^ ^^ Pb Cu Zn Fe
1. Capillary Hetero- ) , „

morDbite, Jl8 39o 30-186 47-681 1110 1-085 0-255= 98-712
2. Adcular « 19-250 29244 49-311 2-000 0-211 - 100016
8. Massive Boulangcr.te, 17-994 26-085 53-154 1-242 1-407 0350 = 1 00-»32
4. Aacular « 17822 26-740 55390 1-250 0-085 O-ogS = lOlfll
6. gipiUary Jamesomte. 20-5335 32-16?6 43-3830 12453 1-7356 0-9450- 100
6. Menoghuute, 17-522 19-284 59-214 3-540 — O'slf= 99904

A third variety of the Boulangeriie is fibrous compact. These
three forms are very distmct, and the last perfectly resemblesZmkenite ; the analyses conduct closelv tn th^ I

resemojes

fnrmnln ^Ph^_L<;h<53 T-h^ .

^luseiy to the Boulangentc
forn^ula, dPbb+bbS'. The external characters of the Jame-

The MenegMnUe is a ne/specie' esTab SW' ^{.
It occurs in compact fibrous forms, very lustrous
analysis leads to the formula 4Pb S-i-Sb S^
erto unnoticed*

: B.=2'5. The
compound hith-

Dana, dated
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Copper gla?ice (Chalkosinej Beud).—Analyses:

8 Cu Fe
1. Monte Catini, 20-50 16'54 1-75 = 98-79
2. « 17-631 63-864 2-426, Pe 15-750, = 99-671
3. Monte Vaso, 15-734 58500 1-450 « 24125, gangue 0125=99934
4. " 15-480 57-785 1*333 " 25-000
6. S. Biagio, 24*5249 40-8925 15-8282 gangue 17-9350=99-1806
^* **

15-9771 31-4370 8-8559 « 421l95=98-3895
V

The last two analyses are oijly of metallurgical interest, as the
copper glance was mixpd with copper pyrites. The oxyd of iron
lu the three preceding, is evidently a mechanical mixture.

Chalcopyrite or Copper pyrites^ mid Eruhesdte.—Analyses:

S Cu Fe, Gangue.
pyrite,Ca3tellinaMarit., 30-072 27*540 38*800 3-450= 99-862

2. " Les Capanne Vecchie, 30-348 18008 43*336 S-624 =100-316
3. " Tal Castrucci, 35*617 34091 80*292 =100*000
4. « Ferriccio, 41*306 15*960 38484 4*250 =100*000
»• " Mt. Catlai, 36*155 32*788 29*750 0*8G3= 99*556
6. « Riparbella, 30092 27-540 38*832 3-250 = 99-714
^- " CampigKa, 34*030 31*300 34*670 —100-000 .

8. Erubescite, Mt. Catini, 24*926 55-880 18*028 -—-= 98-834

,^' " " 23-363 59-472 13*868 0'750, ffe 1-500=98*953

{;- " '* 23-415 59-672 13*868 2-687 ~ 99642

li' 1 Miemo, 23-983 60*160 15-0S8 = 99231
lo'

" Ferriccio, 24*700 60-007 15-889 =100*596

1. „ Castagno, 24'108 52-288 18-192 4'748= 99-336
Rocca a Sillano, 20-015 46700 13"700 18-350= 98*765
L'Tmpruneta, 21*044: 46-300 15*600 16-500= 99*444

\l'
" Mnte Castelli, 22-031 58276 12*134 7'560

Chalc

14. «

15, «

17.
100*001

LesCapanne Vecchie, 18*088 45130 11*125 25*750 =100*093
A he analyses of chalcopyrite appear to lead to the formula in

^ich the proportions of the two sulphurets are variable, e.g.
^^u^ S + 5Fe2 S% Cu=^ S+3Fe^ S% etc- Those of Erubescite
^em to establish for the species the single formula (Fe,€u)S,
JJistead of several formulas containing the two sulphurets in

proportio

Cu

-^^^e/^we.—Analyses

:

i
^^«^

Jf^
Capanne Vecchie, 11-22 88*78

^^^^ 10-88 86*12 mixed with native cop. 3*00= 100

^ Elba zigueline is crystallized in cubes, and frequently with
pseudom

Wh
acicular crystals. Analysis:

It occurs at Pereta with Stibine in small

g^, Pe Gangue,
19-470 '78-830 1'250 0^50=100

^^^^wkifzVe.—-Found at Bottino near Serravezra, well crystal-
^2ed in tetrahedrons and also massive.

^-
-In tetrahedrons, S 32117 Zn 50*901 Fe 11*441 Cd 1*226 Fo S» 0-750=::=96-435

njassive, 33*653 48110 16*232 Cu and Cd traces =97*995

'I'he formula is 4(Zn, Cd) S+Fe S, or (Zn, Cd, Fe) S.
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Oxyd of Zinc.—Occurs on the marmatlte. Composition,

Zn 31'Y25 Pe 47'450 I'l 20'825==:IOO

It is evidently a mechanical mixtnrej and the oxyd of iron may
be derived from the Franklinite mixed with the oxyd of zinc.

Braunite,—^A compact variety from the island of Elba afforded:

d3'080,iln 88-310, Pe4-750. fia 1-025, Si 0*151, fl;2-0S4=100, =iInO+MnO'

Chromic Iron from near Volterra. Analysis

:

€r 42-130 ie 3S-933 Si 4-760 51 19-835=100'648

Silicated Chrome (Wolchonskoite?)

:

Si 28-357 €r 8*112 Si 41-333 fi 22-750=100-552

An argillaceous earth containing oxyd of chrome occurring

near Volterra afforded,

3tl 63-158 Pe 8-183 ^r 5-770 Si 5*925 fl 19-266=102-302

The point of especial interest connected with these three min-

erals is, that they have originated from the decomposition of the

diallage of Euphotide. All the transitions from the diallage to the

chromic ochre may be traced out. The chromic iron forms seams

which thin out downward. The metamorphosis seems to have

been due to ancient sulphur exhalations, ("Soffione/') traces of

which are still seen in places even now emitting vapor and

incrusted about with chalcedony.

I am also indebted to my friend, Prof. Bechi, for several

analyses of silicates from the Gabbro rosso.

Caporcianite^—Monoclinic ; the forms are referable perfectly to

Heulandite and are very near that species in the angles ; M : T=
131^, M: T on a =150^. Cleavage extremely easy parallel to P

and T, and easy also parallel to M : with a light shock the crystals

fall to acicular fragments. Also in macles, and imperfectly ra-

diated foliaceous. H. = 3-5, G. =2-470. Color flesh-red; lustre

pearly. Faces M minutely striated. Only the smallest frag-

ments transparent. Composition

:

§i 3tl Ca I5lg ft ^a £[
52-015 22-833 9*675 rii4 1-112 0*250 13-168=100-197

Formula, 2CaSi-hSi5Bi'-i-6i[. The analysis agrees quite nearly

with that by Anderson, and we might deduce from it the other

forraulaj Ca^ §1^251 Si+Rft, which, however, is much less accord-

ant with analogies. Dissolves easily in acids and forms a jelly

even in the cold. The solution gives a precipitate with oxalate

of ammonia. Heated in a glass tube, yields water. B. B. fuses

to a white enamel without intumescence. It occurs in geodes

incrusted with crystals of calcite in the Gabbro rosso of Mt. de

Caporciano at L'Impruneta and several other places; and some-
times it is accompanied by native copper.

Picranalcime.—Monoraetric
; trapezohedral and cubo-trapezo-

hedral. Cleavage cubic, very distinct. H. = 5. G. = 3'257.
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Lustre vitreous; colorless to flesh-red and colophonite-red. Com-
position :

Si Xl ilg Na K fl

^

1. 59-347 22-083 10-250 0-450 0-015 7-650=99-l95
2. 58-8Y6 22-083 .10-000 0-450 O'OIS 7-688=99-lll

^

Oxygen ratio 1; 3 : 8: 2,]ike analcime. Formula, (Mg,S"a,K)3S>+
3iigi--f-6S= (supposing the protoxyds magnesia alone) Si 57-96^

3tl 2414, STg 9-41, a 8-22= 99-73. The formula 2^3 Si^ + 6^1 Si2 +10^
would correspond to Si 58-43, 5i 23-05, Mg lo-Yi, fl 8-o8=ioo-27 ; but the
preceding is to be preferred. Dissolves in the acids, and the solu-
tion gives with potash a flocculent precipitate which moistened
"vvith nitrate of cobalt and heated, becomes of a blue color. In a
closed tube gives water. B. B. fuses with difficulty. Covers the
interior of geodes in the Gabbro rosso, or the surfaces of contact
between the Gabbro and the Ophiolite, sometimes having a me-
taUic nucleus and enveloped in the steatitic paste oi the metal-

j'^'i^^
*3yke. Often accompanied with Calcite, Caporcianite

and Picrothomsonite.

^icrothomsonite.—Trimetric. Mass radiated in one direction,
and in a direction normal to this laminated according to two

G !!^^® J^nections equally easy parallel to M and M. H. = 5.

• — 2-278. Lustre pearly ; white ; transparent in small frag-
ments

; very fragile. Composition

:

40-3o6 31-251 10-993 6-265 0-2S5 10-790=99-940

Formula 2 (Ca, Slg)8Si+55l Si+9fl=Si 4008, Xl 31-83, Ca 10-55, Slg 7-58,

H 10-00=10004. It differs a little from that of Thomsonite, in Hav-
ing the ratio of the protoxyd and peroxyd silicates 2 : 5 instead

J|.2;
6, and in the proportion of water also being a little smaller.

IJissolves even in cold acids and gelatinizes, and the solution is

precipated by oxalate of ammonia. In a tube yields water. B. B.
nses to a white enamel with intumescence. Occurs with Picra-
nalcime and Caporcianite in the Gabbro rosso.

Portite^ (a new species dedicated to M. Porte, " qui a fait re-
naitre I'art mineraire en Toscane").—Trimetric ; in radiated
masses, with cleavage very distinct parallel to the faces of a
rnombic prism of about 120^. H= 5. G=2-4. White; opaque

j

iustre vitreous. Composition

:

Si Xl A Vr
r«J* 3tl Ca Mg ^a fi: fi
58-125 27-600 1759 4-873 0-157 0-100 7-9l7=100-431.

Formula (% Ga)3Si^+45l Si*+7fl=§i 58-36, Si 25-95, ilg 7-71, It 7-95.

-J

he resemblance of this formula to that of Harmotome wA\
be We
consider it a magnesian harmotome ;

yet there is too large a differ-

?/ice in the proportion of water, which, I believe, justifies giving

" a different name. Dissolves in acids even in the cold, and ge-

^^tinizes. The solution whitens slightly when gently heated with
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oxalate of ammonia and affords but a very small precipitate with

potash. In a closed tube yields water. B. B. intumesces much
and affords a milk-white enamel.

Sloanite.—Occurs with the preceeding. Trimetric; and in

radiated masses with very distinct cleavage parallel to all the fa-

ces of a rhombic prism
; M : M= 75° and 105°. H=4-5. G=

2-441. White; opaque; pearly; transverse fracture irregular, but

frequently in a plane at right angles to the radiation of the prisms.

Composition :

§i Si Ca Mg :Sra K fi
42-18H 35-000 8-119 2'670 0250 0-030 12-500=98-'?56i

J

Formula (&, iyig)^SiHfi3tI Si+12S=Si 42-4*7, Si 85-41. Ca 9-69, fi 12-41.

The formula is analogous to that of the other zeolites (Mesole,

< Brevicite, Liebnerite, etc. ;) and also to species out of this group,

excepting the water, such as Rosite and Polyargite. I have

named this species after Mr. Sloane, proprietor of the mine of

Mt. Catini. Dissolves in the acids, even in the cold, and gelatin-

izes, and the solution is precipitated by oxalate of ammonia. In

the closed tube yields some water. B. B. fuses without intumes-
cence to a white enamel.

Schndderite.—Occurs with the preceding, in the Gabbro rosso,

along with Humboldtite (?). Mass confusedly laminato-radiate

;

.white; opaque. H= 3. Composition:
S'i Si Oa Mg -kk^a. ti

47-794 19-382 16-765 11-029 1621 3-409=100.

Formula, S(Ca, SfgfSi^+SP Si'-t-sS^Si 45-98, Si I9-I6, Ca 31-49, fl 3-35.

I have proposed this formula with much hesitation, finding no

like compound among the known zeolites; the species is named
after M. Schneider, director of the mine of Mt. Catini. Dissolves
in acids, even in the cold, and gelatinizes, and the solution is pre-

cipitated by oxalate of ammonia. In a closed tube yields water.
B. B. fuses with intumescence to a blue enamel.

SavUe.—^Dimetric. In acicular rectangular prisms, a centi-

meter long, very slender, terminating in pyramids or truncated;
radiating; colorless; transparent. H=3-2. G =2-450. Com-
position :

Si Si Mg ^a ]S: fi
49-167 19-663 13-500 10-520 1-230 6-575=100-675.

Formula, (% S'a)^ Si"-i-Sl Si+2a=Si 49-555, Si 18-364, Mg 14-564,

S-a^ii-o79,B:6-438. We might deduce (% ]s^a)« si+Si Si-^-f2fl, and
there are some analogies for it as well as for the other. The
oxygen ratio for the protoxyds, peroxyds, silica and water, 1 ; 1 =

3 : 1, is new ; and I trust the species may prove to be well-
grounded, and worthy to bear the name, justly famous, of M. Savi.
boluble m the acids ; the solution gives with potash a flocculent
precipitate, which affords a blue color when moistened with
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nitrate of cobalt and heated. In a closed tube yields water. B. B.

fuses with great difficulty. Occurs with Picranalcime in the
Gabbro rosso.

Humholdtiie, (Datholite.)—Monoclinic, and apparently like

the figures of Levy. Composition

:

Si 3tl Cla Mg S ft
3^-500 0-852 85-341 2121 22-033 l-562=:99-413.

Formula, 2(Ca3 SU +361 S)-f-%fi^=Si SS-75, Ca 35-36, B 21-93, fi l-SY,

Sfg 2 09. The mineral of the Seisser Alp gives the same compo-
sition. Dissolves in the acids, forming a jelly, and oxalate of am-
moaia gives an abundant precipitate, which dried, dissolved in
alcohol, and inflamed, affords a flame colored green on the borders.
B. B. fuses very easily. Occurs with Schneiderite, in the same
nianner as at the Seisser Alp, associated with Apophyllite in
geodes in the Gabbro Rosso.

Art. XL

—

Notice of A, Queketfs Practical Treatise on the use

of the Microscope. *

The first edition of Mr, Quekett's work appeared at a time
when there was a general dearth of books on practical micro-
scopy. With the exception of the small works of Chevalier, Dr.
Goring and Mr. Pritchard, all o{ which were written with a view
to praise and sell the microscopes of their own construction, and
in which the least possible amount of practical information was
introduced, no book of any note or character had been for a long
time published. In this lapse of time it was evident that micro-
scopy had made considerable nros;fess, and some work was needed,

be

Mr. Quekett's work, evidently the result (

Knowledge, was therefore warmly welcomed, i

atice to those who were already workers in the field and as a
guide to those who desired a practical acquaintance with the sub-

'^^ii^"^ were unable to obfain the necessary information.

of much practical

P
c", •"'^ wi^.^iw.c vva.wx..j ,....v..,..x^^, and the rapid sale

^^ Jhe entire edition, has proved abundantly that the book was

w"u^^®^ and appreciated.
"ith all its value however, it had, as a general practical work,

some important faults : many of omission and some of commis-
^'on

; these it was hoped and believed would be rectified in the
second edition, which comes to us " with numerous additions,"

of

tr It 1

•-'''^ ^"^liiiSe of Surgeons of England
'^^ with 12 platen, and 270 Arood entp-avings.

s^^Coy

i 290 Broadway, Now Ynrk. 8vo, pp. 615. I85*i.

Microscope, iocluding the dmerent metL-

(TPtithle and mineral stnicturcb ; by John
rno-.c . r of niiuute anatomy
d edition, vith additi<>u,«, illu*-

Lond

iO.—Jnlv, 1*552. 9
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and the hope on the author's part that the present volume " will

be found more worthy of notice."

In the brief space to which we are limited we can only examine
the points of difference in the two editions.

The second edition contains fifty-one pages, three plates, and

twenty-nine wood engravings not in the former one. The gene-

ral plan of the book is unchanged.
To the history of the microscope, and the chapter on the sim-

ple microscope, nothing has been added. The chief part of the

chapter on compound microscopes is devoted to the description of

the instruments made by Ross, Powell and Lealand, and Smith
and Beck. These descriptions have the same fault as was gene-

rally complained of in the first edition : the author does not prof-

fer any advice, as to which form he has found to have the most

advantages and fewest defects. In this chapter we have mention
of a new London maker, Mr. Pillischer; also of Mr. King of

Bristol and Mr. Abrahams of Liverpool. These three, however,
receive but faint praise, though "report speaks well" of Mr.

Abrahams.
Following this we have a description of " foreign microscopes,

occupying nine pages, including five large figures. The want of

information about other instruments than those of London make,
was justly complained of as a prominent fault in the first edition.

This seems to have been represented to Mr. Quekett, who how-
ever does not admit that it was a fault, if we may judge from the

preface to the present volume. "It having been objected, that

no mention \Vas made of foreign microscopes in the first edition,

thjs seeming omission is remedied by the description of all the

best instruments now manufactured by our continental neigh-
bors." This description however, so unwillingly given is miser-

ably meagre, and we believe by no means does justice to the

opticians whose instruments are noticed. We can here only
aUude to two of them, M. Oberhauser, and M. Nachet of Paris.

The instrument of M. Oberhauser, "for general purposes,"
figured at page 107, is a deformed little microscope, with a com-
pound body of about five inches in length, if the fieure be rightly
proportioned, and the fine adjustment placed on"the top of the

arm which supports the compound body. This is described as a
sample of the Oberhauser microscope. The fio^ure is little less

than a libel, and we venture to assert that Oberhauser has not
made such an instrument within the last five years. We have
seen many of his microscopes in private hands and on sale, and
we never saw one answering to the description here given. lo
a foot-note we are informed, as the latest information in regard to

i^berhauser's microscopes, that he "has placed the fine adjustment
at the bottom of the support of the compound body instead of at
the top. He has also increased the length of the compound
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body." This is as he has made them for the last five years to
«iur certain knowledge, and perhaps longer. Not a word about
his improvements within the last year or two, of his new "horse-
shoe stand," moveable mirror for obtaining oblique light, &c.,
and yet some instruments of this form have reached this country.
So with regard to Nachet's microscopes: the one figured and

described (p. 108) is one of Nachet's more common and cheaper
forms. No allusion to his inclined microscope, which allows,
even when inclined, the body and stage to be revolved on their
support, and not a single word of commendation for his ob-
jectives, which will favorably compare with those of London
make, and are furnished at about one-fourth the price. These
descriptions are therefore both imperfect and unjust.

.
*-{'^der the head of foreign instrumerjts we should have been

justified in expecting to find some notice of American micro-
scopes, particularly those of Mr. Spencer's construction, and this
especially as the first edition of Mr. duekett's work contained a
slighting notice of Mr. Spencer, and an imputation upon the cor-
rectness of his description of the then new test, JNavicula Spen-
cerii, which we should have thought Mr. Quekett would have
been glad to have corrected. But Mr. Spencer's name has been
^together suppressedj the full-length imaginary portrait of the
jjav. Spencerii as "taithfuily delineated" by Mr. Warren De la

lie, who discovered " depressions or perforations" where none
existed, is omitted, and were it not that in the list of test-objects
jurnished by Mr. Topping, the N. Spenceri appears, shorn of its
^atinity, we should have no knowledge that any such optician
ever existed. And yet it is a matter of record that the humble

e shell which bears his name, from his having first resolved
^itn his own lenses, puzzled the bravest of the English mi-

croscopists for several weeks, after it had been thoroughly resolved
oil this side the Atlantic. We say that we might have expected
^nie notice of Mr. Spencer in the list of the " principal foreign"
icroscope makers, but the meagre account given of other prin-
pal makers reconciles us to the omission.—Mr. Spencer has
een gmity of ^|^g unpardonable fault of teaching English op-

^cians something—that 135° was not the " largest angular pen-
' that can be passed through a microscopic object-glass," (1st
"• P- 431,) but that it might be increased to 160°, and lately

ih^
p'^ l''4^°

; that there were more difficult test-objects than
"e i odura scales and Nav. angulata, the latter of which is still

^cotntnended as a good test for '^ an ith or yVth" (2d ed. p. 394)

littl

^^^ then "generally mounted dry"! (p. 4UJ—and that lines
loser than the ^.^l__ of an inch apart, were by no means " near

to the" 'ne utmost limit that the position of a line can be ascertained."
Ust ed. p. 442.) poj- these and similar offences, Mr. Spencer's
^^^"le and occupation have been suppressed.
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The chapter on magnifying powers closes the first part of the
book, which we cannot pass over without congratulating Mr.
Quekett on the correction of the egregious bhinder contained in

the 1st edition in two places, pp. 73 and 160, that when the

Ramsden eye-piece is used, " the image of the object is not re-

versed as in the Huyghenian form: hence it has received the

name of a positive eye piece." We observe it stated that "the

Mr
Mr

Microscop
obUged to pass over entirely, merely remarking that they seem
to be more complete, than the corresponding chapters in the first

edition
:
we are glad to see that Mr. Goadby justly receives more

credit for his methods of preparing and mounting objects, than
was previously accorded to him.

Mr. Rett's name appears also with just commendation as a
preparer of objects m human and comparative anatomy. We
consider his preparations as superior to those of other London
anatomists.

No new information is furnished in regard to obtaining or
mountmg fossil infusoria. The same complicated directions are
given for the preparation of infusorial earth, (that from Rich-
mond is taken as an instance,) by digesting it in hydrochloric
acid, then boiling it in nitric acid, then washin^^ it a process
which requires several days. If Mr. auekett had read Professor
Bailey s published directions for obtaining the silicious shells from
this or almost any infusorial earth, by simply placing the earth
in a conical vessel, an ordinary wine-fflass for example, adding a
little water, stirring it briskly for a few seconds, when the shells
will rise to the surface and adhere to the sides of the glass,—he
might have spared his readers who consult him on this head,
much trouble.

The locahties out of England in which infusoria may be
found, are given with a remarkable degree of vagueness Thus
we are informed that recent infusoria are found " in America, in
seven localities." If the number had been stated at seven ihou'
sawc?, It would still have fallen much below the real number, for
there is hardly a pond or stream in the country, which will not at
some season yield beautiful and remarkable species.

So in the localities of fossil infusoria, we have in both edi-
tions " Rappewhanock-cliff, America," and " Richmond North
America." Considering that the infusorial deposit at Richmond is

one of the nfost extensive and richest in beautiful forms of anv in
trie world and as such is generally known to all raicroscopists,we should have thought that in the lapse of time between the

meritp'r"r'
^'•,.^"^!^^" ^^Sht have arrived a little nearer the

precise locality of Richmond, than North America. We would
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suggest that should Mr. Qnekett's work reach a third edition, he
may safely affirm Richmond to be in the United States of North
America, leaving the particular State in which it is located, to be
determined hy future geographical researches.
The chief advances made in microscopical apparatus, since the

former edition of the work before nSj seem to be in an immense
number of condensers and illuminating prisms. . No less than
eight new forms of this kind of apparatus are described and
figured; and some more complicated than the microscope itself.

Many of these pieces of mechanism are for obtaining oblique
hght, for ever since .Mr. Spencer demonstrated how much better
certain lined-objects could be defined by very oblique liglitj op-
ticians have not been slow to act upon the information ; and the
stages of English raiscroscopes are usually so thick that it is im-
possible to obtain any great amount of obliquity from the mirror.
The most faulty chapter in the whole book is the one on test-

objects. This is common ground on which all microscopists meet,
and no better evidence can be offered of the improvements in
microscopes of late years, than the gradual adoption of more diffi-
cult testSj for^ the same focus object-glasses. Only a few years

^0, the Navicula Hippocampus was sent to this country from
tiHgland as the test par excellence, and within the last six months
^e have seen an advertisement of a Dublin optician, whose j^^
Ml ij

^^^^^ ^^^^ severe testj the Nav. Hippocampus, perfectly
^^ilj and yet many gentlemen who were present last August at
ne Scientific Convention in Albany, will remember to have seen
y^^/^ '' severe test^' thoroughly defined by one of Mr. Spencer's
f^alftnch objectives.

Mr, (iuekett has not only furnished no description of any new
^st, but as before stated, he has omitted the account of the Nav.
^pencerii, which was a severer test than any he has described

;

^ot that vve object to the omission of that description, or the plate,
^r both were grossly erroneous as to measurements and general
structure?. To be sure, in the appendix we are informed in a short
paragraph, that two new tests, the Nav. Amicii and the Gramma-
^J^pnera subtiHssima '' from America," have been employed, both
01 wh^ch « Mr. Ross' object-glasses of ^Vth of an inch focal length,
and lo2^ angular aperture, exhibit satisfactorily." If so, why not
^ave described and figured them for the benefit of those who have
passed beyond the Podura, and N, angulata, and wish to know
^hai they must look for in the new tests, both of which have
now been before the microscopic world for more than two years,

l^uch a plate might well have taken the place of Mr. De la Rue's
^cale of Amathusia Horsfieldii," which, in addition to its being

^'together inappropriate to such a work, had been already else-

™re published : besides, after the '' faithful dehneation" of the
^^- fc>pencerii in the first edition, we are not inclined to attach
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furnish."

Mr

Mr. Qiiekett

work as by far the best to be obtained on practical microscopy, yet

we must protest that it by no means furnishes a complete expo-

sition of this branch of microscopical science. The second edi-

tion continues to be what the first emphatically was^ an account

of the state of
be faithful and correct.

As such we believe it to

H. V. A.

Art. XII.—On the Resinous Nature of Coal

Bead before tKe Boston Society of Natural History, ^th April, 1852, by J. E.

Teschmaeher.

_
The paper I last read before tlie Society, advanced the propo-

sition that, the Stigmaria so abundantly and so universally found
in the coal formations, was a resinous plant, identical with the

genus Picea. I will now support this by evidence tending to

show the existence of other Coniferous plants at this period, as

well_ as the general resinous nature of coal of all descriptions.

The following specimens are produced for this purpose.
1st. A slice of southern pine (Pinus Australis) in which, owing

to its resinous nature, the glandular vessels of the coniferous
tribe are very clearly visible.

2d. A slice of the same carbonized, in order to show the ap-

pearance of these glands when changed by this action.
3d. A specimen of anthracite, and one of Cumberland coal,

in which these glandular vessels are extremely distinct. Such
specimens are quite common in the Pictou and other coal.

4th. Impressions in the shale, from Carbondale, Pa., of the

leaves of a species of Pinus.
5th. A specimen of the same shale, showing an impression of

the base of a bunch of leaves and its sheath at the junction, with
the stem.

On comparing the latter with the accompanying specimen of

the Pinus australis of the present day, its close resemblance is

very evident, fitting the impression almost as if moulded from it-

On the side of the recent specimen adjacent to the axis of the

branch, is a protuberance formed by the vessels which penetrate
the bark, and depressions on each side thereof; the impressions of

these in the shale although faint, bear a close resemblance. la
many of the leaves of the recent fir tribe, there are rows of glands
extending from the base to the summit, and in some, very mi-
nute spines on each edge : it cannot be expected that these micro-
scopic characters should be visibln in iTT,nrp«<:ir>n« nn .^ ^,^nr<:fi a
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material as the shale, but no doubt they will be found when sim-

ilar impressions are discovered in the coal itself. Other impres-

sions of leaves of Coniferce are in my collection, some in the

anthracite, but although I have little doubt of their being leaves,

they are not so undeniable as to be exhibited as proofs.

I pass on to chemical evidence.
"

Lehman, in his Physiological Chemistry states that, formic
add is found in coal during the process of decay (eremacausis),

and also that it is found in the berries of the Juniperus, and in

the cones of several of the fir tribe. Redtenbacher finds formic
acid in the leaves and twigs of the fir tribe during the ferment-
ation (incipient eremacausis). A few years ago Pelletier and
Walther examined the products of the distillation of resin tar,

and found therein two substances which they named retinnaphtha
and retinnyle, and then the well-known ?iaphthali?ie. The pro-

gress of organic chemistry has since shown the former substances
to be the Toluole and Cumole of the present day. In 1849,
Mansfield, at the instigation of Dr. A. W. Hoffman, investigated
the products of the distillation of coal-tar from gas works, chiefly,

however, witK the view of ascertaining the boiling points of the
Various educts.

He tabulates the neutral results of his distillation as follows

:

1st. Benzole C'^H"
^d. Toluole C^*H^ the retinnaphtha > of Pelletier and
3d. Cumole C'^H'^ « retinnyle 5 Walther.
4th. Cymole C=«H'*

and then Naphthaline.

I will now simply advert to the opinion of Goppert, in his
prize essays. He supposes the origin of the coal to be from a
fermentation, and consequent eremacausis of vegetable matter.
'Jt'iers suppose this vegetable matter to have been chiefly mosses,
such as form the large accumulation of peat. My view is that
coal is chiefly composed of resinous trees (conifers) and oleagi-
"oiis trees (palms), these latter being in excess in the cannel coal.

I now wish to show that all coal has been formed from nearly
the same original materials, and probably nearly under the same
circumstances, from the anthracite to the most bituminous. This
* propose to do by exhibiting these specimens selected from many
hundreds in iny possession, of anthracite coal from Pennsylvania,
ot cannel and bituminous coal from the Cumberland basm, and
^'om Hillsboro'; specimens from Pictou and other localities

"•'ght have been added. The comparison of these, the exact

J'milarity in their structure, marks of organisms, and peculiar

iracture, can leave but little doubt on the subject ;
they exhibit,

However, but a small portion of the resemblances manifest on a
ni'nute and extended examination.
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From what cause, then, can arise the difference in various

coals ? At present only three characters of diversity are ap-

parent : specific gravity, quantity of carbon, and quantity of

hydrogen. To show this the following descending scale may
be used.

Hydrogen. Carbon. Specific gravity.

Asphaltum, 9 per cent. 78-10 1063
Hillsboro' Coal,

I

109 to 1-12

Cannel, " 5-66 to 6-00 81-00 1-28

Bituminous " various, 4-80 to 5-60 81 to 86 1-29 to 1-32

Anthracite, " 2-40 to 4-20 89 to 92 1'34 to 1-47

Graphite, none 99 2 to 227

The difference in specific gravity and carbon seems to depend
on the diminution of the hydrogen. How this has been sepa-

rated, whether by a process of time, of pressure, of heat, or as is

most probable, by a process of which we are entirely ignorant

must be a subject for future investigation.
It must be obvious that the foregoing is but a very faint out-

line of some of the results of my yet imperfect examination of

this subject, imperfect, mainly because the means of a more per-

fect one are yet out of reach. The chemical analyses of coal

have hitherto been undertaken chiefly with commercial views,

and altogether to obtain ultimate principles. But the daily oper-

ations of the gas works exhibit products, showing that much has

yet to be done in these analyses, to satisfy the increased progress

in the science of organic chemistry. My own experience has

also led me to the conclusion that much more remains to be

accomplished in the study of the internal structure and contents

of coal* and that the vast and varied coal formations of this im-

mense continent, are chiefly to be relied on as the fields of this

study.

The consequences to geology, should the truth of my views
be finally sustained, are obviously of importance, with respect to

the present opinion on central heat, on the atmospheric state of

these early periods, and on other points, on which this is not the

proper time to enlarge.

On the application of heat miuiy anthracites separate into kminffi as thin a«

r. Thc?e arc alternate layers of hardened resinous livdrnfjirbon, and of rege-

, . +i„v lo-t is the

nrst burned out, leaving the laminro of the former exposed. A chemical eomparis<*
ot the ashes of the vegetable layers, selectin- only that part where form permits no

doiibc, wuh the ashes of recent jjlants, particularly of Conifers and Equisita, wou^d
be very interesting.
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Art. XIII.^—Description of a Slide on Mount Lafayette^ at Fran-
ccniuj New Hampshire ; by President Edwaud Hitchcock,

In August, 1851, in company with S, C, Carter, Esq., of Am-
herst, Mass., and Mr. Daniel Bliss, of the senior class in Amherst
College, I visited the White Mountains of New Hampshire. We
first went to Franconia Notch, and from thence we ascended La
Fayette Mountain, which, without attempting great accuracy,
I made, by the aneroid and syphon barometers, 5,164 feet above
the ocean, ft can be ascended only by a very wretched foot-
path, among vast quantities of detrhus, with most of the sur-
lace covered with low evergreens, whose thick-set branches
niake it almost impossible to force our way through them, if not
previously cut out. The ascent is about three miles, and the
view from the summit as grand- for aught I could see, as that
from Mount Washington, which is about 2,000 feet higher.

In our descent from the mountain, I noticed a hundred rods
to the right of the path, and perhaps a thousand feet below the
summit, the commencement of a slide ; and the large amount
of rock laid bare at its upper end, incited a desire to visit the
spot. From thence the slide took a southerly direction, passing
<Jown a deep ravine, which, within a mile, seemed to approach
near to the path by which we ascended, and still farther down, we
thought it could not be very distant from the Notch House Hotel,
trom whence we started. With great difficulty we clambered over
the angular blocks, and through the tangled bushes, to the head
oi the slide. Having taken courses a little diverse, we lost sight of
one another; and it was with great difficulty that we at length
formed a reunion again, at the head of the slide. There we saw a
^ass of naked gneiss rock, many rods wide, mostly denuded of
soil, and much of it also of several layers of the rock, which had
shd downwards, and were strewn along the sides of the ravine,
tor at least two miles. This naked surface, at its upper part, had

^
slope of about 38^. Lower down, however, it was much less,

^"^ the most part, and at its termination the descent was slight.
A brook commeticed quite as high I think as the slide, and this

increased rapidly as we descended, until it became a streamlet of
considerable size within five or six miles.

.
^«tl will first describe some of the unexpected perils we met

m our descent, as a caution to those who traverse mountain-

?i?^
/"^S^ons covered with unbroken forests. At first the rock in

Jhe bed of the slide was so steep and smooth that it was with
^nlty we worked our way downward. And then, if we trieddifii

^0 Walk Vlong the bank7so"*tW»^^^^ loose was the detritus

piled up in ridges, and so tangled the brush a little beyond,
that to get along was still more hazardous and difficult. We
^^sr> Seru£&, Vol. XIV, No. 40.--July 1852. 10
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went safely forward, howevefj till we reached that part of the

ravine nearest the footpath, through which we had ascended*

But we found ourselves sev^eral hundred feet below itj and the

spruces so thick and matted together, that to make our way
through them seemed a formidable undertaking, and so we con-

cluded to follow down the stream till we should come to the

mouth of a brook, which we knew passed the tavern and emptied

into this ravine. Onward we went, stepping from stone to stone

in the bottom of the creek, until we began to suspect something

wrong; and my pocket-compass showed me that the ravine was

turning gradually to the right, so as to carry us towards the

mountain-range, and away from the hoteh The stream was

from one to two rods wide, and the banks covered with trees

from eighty to one hundred feet high, so that we could see only

a short distance on either hand. We passed the mouth of the

brook, which we meant should be our guide, without observing it.

It was impossible over such a road to judge of the distance we

had travelled, but it seemed very long
;

yet we did not dare to

leave the stream, lest we should lose our way in the vast forest.

A commencing rain towards night made the prospect the more

gloomy, as we had no means of making a fire.

On we still went, and the stream finally was so much enlarged;

that we could no longer step from stone to stone, along its bed,

so that we were obliged to get on as we could through the brush-

wood, and among the rocks on the shore. At length, turning

my eye towards the top of a steep hill, that formed the bank, 1

thought I saw through the forest, a single stump bearing the

marks of an axe. One of our number ascended the hill and an-

nounced a cleared field and a farm-house in sight. Cheered by

the discovery we pushed forward, and ere long were resting in a

farmer's kitchen, before a good fire. We ascertained, on inquiry

that we had followed the stream six miles from its source, and

had advanced three miles beyond the hotel. The farmer's wagon
conveyed us thither, in the early part of the evening, and though

excessively fatigued, sleep restored us, so that on the morrow we

went on our way.

But though we met with such unexpected difficulties in this

case, as geologists we were amply repaid for all our anxieties

and fatigue. It was just such an example as I had long wished

to find. An enormous mass of detritus, probably from ten to

twenty feet thick, and in some places two or three rods wide,

composed of irregular fragments of all sizes, from twenty feet

diameter down to sand, had deen driven forward, over a rocky

surface two miles long. What now was the effect upon the

rocky floor? Did it score and striate that floor as was done
by the drift agency, as some suppose would be done by th6

crowding forward of detritus by the power of water? Lfound it
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was not so. The rock in place was smoothed, but not striated;
except ill a few places, perhaps, in the slightest manner. The
fundamental rock passed over, is gneiss, but it is traversed occa-
sionally by veins of granite, and towards the upper part by
dykes of trap several rods wide. They are such rocks, indeed,
as in various places retain distinct markings of the drift action.
I conclude, therefore, that the drift agency must have been some-
what different from that which produced this slide.

The beds of detritus, })roduced along this slide, are so closely

Vr^^
^^oss of glacier origin, that we may call them moraines.

They arc larger and more distinct than I have seen on any other
suae. All along the borders of the ravine, are ridges of blocks,
gravel, and sand, sometimes twenty feet high, lying in as much
confusion as is possible, and making it difficult, and even danger-
ous, to go into, or out of, the ravine over the loose and crumbling
ridges. At the lower end of the slide is a large terminal moraine,
by which the river has been forced, to seek a new channel. This
terminal moraine is in fact double, that is, an old moraine lies in
advance of that produced by the slide of 1850. The blocks of
the two being easily distinguished by the appearance of recent of
more ancient erosion. In short, the appearances along this gulr
are almost precisely what they would be, if a glacier in one of
the valleys of the Alps should melt away. And when examin-
ing it, I had no doubt that the slide was produced by the advance
01 a mass of ice. Yet I noticed that in some places, the lateral
moraine was driven in among the trees, without affecting them,
j^l^ubsequently I learned, that the slide took place in June,
IcJoO, in consequence of a powerful shower of rain.

In some places near the bed of the slide, I noticed the stumps
ot trees, perhaps six inches diameter, that had been broken off by
thedescending mass.
"6 were so struck with the perfection of these moraines, that

We ventured to call this hitherto nameless stream, Moraine
prook; and we entered it as such on the register at the hotel.
t any wish to get an idea of the moraines of the Alps without
^ S'^'^iers, I would advise them to visit this spot.
A httle below the terminal moraine, we found springs issuing,

^fongly impregnated with iron, which, with a little fitting up,

f^'oht be serviceable to the numerous visitors of the Franconia
"otel, where so many objects of interest are clustered together.

^ome of the trap that has been denuded by this slide, is co-
jumnar. I saw none such in place, but one or two very distinct

examples of hexagonal joints lay along the bed of the stream.
i learnt at the hotel that Moraine brook lies at the best possible

route for a horse-path, to the summit of La Fayette. No such
P^th now pirieto . u.,* I „.,,i^-^t^r./l ir tr> hp! thft intfintions of ffip
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proprietor of the hotel to construct one. If he will do this, so as

to lead the trax^eller along this slide, and past the mineral spring,

and thence to the summit, it will be a most interesting . route.

At present, ladies, unless very robust and courageous, will hardly
venture to scale this mountain. But with such a path they
would find it much more accessible than Mount Washington,
because the distance is little more than half as great ; and as

the view from the summit of La Fayette is equal in my opinion

Wash
White Mountains. Since

these mountains afford scenery of unusual interest, and as an ex-

cursion thither is eminently conducive to health, I am anxious
to see inducements multiplied for making this summer excursion
more frequent.

Art. X\Y.—On Coral Reefi Dana
Part Eighth.—With

Geological Conclusions from the Sturcture and Compo-
sition OF Coral Reefs and Islands.

The geological bearing of the facts that have been detailed,

has probably been already perceived by our readers. A brief re-

capitulation, however, may afford a convenient review of the

subject. The following are the points of more special interest.

I. The coral reef-rock has been described as solid limestone of

coral origin. In some parts it is a coral conglomerate, or breccia,

made up of fragments firmly cemented. Over much larger areas

it is a fine white limestone, as compact as any secondary marble,
and as homogeneous in texture. It is often free from any traces

of organic life, or proofs of an organic origin. Only now and
then an imbedded shell or some other relic evinces that animals
of any kind were living in the seas. This white limestone
breaks with a conchoidal fracture, a splintery surface and rings

under the hammer. These facts are of great importance in de-

ciding upon the origin of the older limestone strata. Other por-

tions of the rock, of less extent, are made of standing corals with
the intervals filled in by reef-debris, and the whole cemented solid.

The latter variety here mentioned prevails in the inner patches
growing in quiet waters. The former kind is common about outer
reefs, since large areas in the coral plantation are mere sand. It is

still more abundant, forming the bottom among the inner patches,
or in the lagoons, where the finer detritus is washed by the sea.

A glance at the chart of the Feejees or at the Kingsmills, (a copy
of which, from Capt. Wilkes's Narrative is inserted in this vol-
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ume *) will show how large a portion of the reef increases from
these fine accumulations. The exterior of a coral ishmd, for a
few hundred yards, excepting some islets within, is the only part
which is the proper growth of the living reef. Within the ex-
terior reef the coral structure may consist almost wholly of the
compact homogeneous white limestone we have described. The
elevated island of Metia was for a long time after elevation ex-
posed to the ravages of the sea, before the present shore-reefs ac-
cumulated to give it protection. Proofs of degradation along the
coast have been referred to. There is much reason, therefore,
lor believing that the Metia now existing, exposes on its eastern
and southern sides at least (where particularly examined by us)
the interior of the original structure ; and this view is supported
by the compact character of the rock.

Ihese reef-rocks receive also large contributions of sand or
fragments from shells, which unite with the coral debris.

liesides the coral rocks formed beneath the waters surface, the
beach or drift sands and gravel form stratified deposits of consid-
erable extent, either bordering the shores within the range of the
tides, or raised some distance above them. These drift-sand for-
mations may cover the forming island and contribute largely to
Its progress; and sometimes they accumulate into drift hills form-

h Vh^'^"
consolidated, hills of rock occasionally GO or 81) feet in

^VH
* '^^^ ^^^^ ^^ often loose and friable, but sometimes quite

solid The layers of the beach rock have a nearly constant dip
f^few degrees, not exceeding eight, towards the water. The

rock of the drift-hills or accumulations is more finely laminated,
ess firmly cemented, and dips whichever way the accumulating
sandhill sloped, the layers being the successive sheets of sand
«^hich wei* drifted over it.

H. Coral reefs, though they may stretch along a coast for scores

I

'"'ies, are seldom a single mile in width at the surface : and if

^
^^T^

above the sea, they would stand as broad ramparts sepa-

w"d h
P^^^^S®^ mostly 20 to 200 feet deep, and often of great

if fh
^^^ substratum, however, is continuous coral-rock ;

and
nese more elevated parts were removed by any process, after

n elevation, they would leave an area of coral limestone often as
extensive as the whole reef-grounds. This is at once seen from

^.„^„ and others on a preceding
P^ge. In an island like Deans's, one of the Paumotus, these reef-

grouQds are 1000 square miles in extent. It is true that the reefs

^^
the surface gradually widen if the land is undergoing no sub-

siaence. But when situated on a sloping bank, as usual, this

—-iMve as the whole reef-grounds.
:^ tigures of the Kinasmill chart

This

World

cleuruat

different parte,
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widening gradually renders the bank steeper, and the rate of

increase in width is rapidly diminished. And if the bank were
not sloping, there is still reason to believe that the patches would
not attain a great width at the surface, of the sea, owing to the

currents sweeping over them, occasioned partly by the position

of a growing reef; and that therefore there would be unoccupied
intervals or channels, as above alluded to, between the several

reefs of a reef-ground.

The bearing of these facts upon the character and origin of

ancient limestones, and the formation of channels, or valleys in

such rocks, is apparent without particular explanation.
III. The occurrence of coral sand forming the exposed beaches,

while the finer coral mud exists on the shores of the smaller la-

goons, or at the bottom of the larger, affords an interesting illus-

tration of the result produced by a triturating sea, as compared
with that from more gently agitated waters. The rude seashore

waves give rise to sand or pebbles ; while the gentle undulations
or ripplings of inland waters produce mud by their finer tritura-

tion. In the latter case the finely comminuted matter is retained

beneath the quiet waters, in the former the rude action washes
it away.

ly. The almost total absence of fossils from many parts of

the coral reef-rock, and generally from the shore sandrocks, is one

of the most striking facts here exemplified. These rocks are

formed in the midst of life, and out of the enduring remains of

animals
;
yet fossils, (as shown at Metia and other elevated reefs,)

are often rare.

This absence of organic remains characterizes almost invaria-

bly the drift sandrock. On Oahu, where this rock forms hills

thirty or forty feet in height above the reef-rock, not ft fossil nor

a fragment of one was distinguished by us, neither of shells nor

corals. This fact had been previously remarked by some of the

intelligent residents, and it was a matter of dispute whether one

or two shells had not been found. These formations are but a

tew rods from waters prolific with the productions of the sea,

and were made from them.
An explanation of this peculiarity, is obvious on the principle

already discussed—the action of a triturating sea. Everything
washed towards the shores, is ground down by this action and

reduced to sand ; and a large part of the sand is worn out and

carried off by the sea; or, being thrown up by the reef, is blowu
inward by the winds.

It is a natural inference from these facts, that the non-fossilif-
erous sandstones of our continents are no good evidence of the

absence or sparing diffusion of animal life in the seas about whose
Shores they may have been formed. If this destruction of f^^s-

SUs IS so comnletp whun rh.^ o<.../lc, „„« „r i:. ,» u .-..m-e

M

$

I
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rapid and thorough should it be when they are siliceous. Asthe
sea by its action bears off the finer material, and leaves only
what IS in the condition of sand or a coarser material, the h"me of
fossils might be almost wholly removed from among siliceous
sands, and hardly a trace remain which the chemist could
detect,

J"
The formation of chalk from coral is known to be exem-

plified at only one spot among the reefs of the Pacific. The
coral mud described appears to be a fit material for its produc-
Jion

;
and when dried it takes much the appearance of chalk.

1 his fact was pointed out by Mr. Darwin, and was suggested to
the writer by the mud in the lagoon of Honden Island. Still it
aoes not explain the main point ; for under all ordinary circum-

^Ifli^^'
^^^^- ^^^ solidifies into compact limestone, instead of

ctialk. This appears, moreover, to be the result which should
De expected. What condition then is necessary to vary the re-
^^
m.^"^

set aside the ordinary process ?

"he bed of chalk referred to was not found on any of the
coral islands, but in the elevated reef of Oahu, of which reef it
lormed a constituent part. It is twenty or thirty feet in extent,
and eight or ten feet deep. The rock could not be distinguished
rom much of the chalk of England : it is equally fine and even

n 't
^®,^^^'^^' ^s earthy in its fracture, and so soft as to be used

on the blackboard in the native schools. Some imbedded shells
iook precisely like chalk fossils. It consists, according to an
analysis by Prof B. Silliman, Jr., of

Carbonate of lime, . . . 92-800
Carbonate of magnesia, . . 2-385
Alumina,
Oxyd of iron, .

Silica,

250
0-543

0-750
Phosphoric acid and fluorine, . . 2-1J3

.
Water and loss, . . . 1-148

* he locality is situated on the shores just above high tide
jevel, near the foot of Diamond Hill. This hill is an extinct

jL
^ ^°^^« near seven hundred feet in height, which rises from

rin^ ^^i^'^y ^<Jge, and in its origin must have been partly subma-
®- It is one of the lateral cones of eastern Oahu, and was

irown up at the time of an eruption through a fissure, the lavas
which appear at the base. There was some coral on the

nores when the eruption took place, as is evident from imbed-

^^ 'ragments in the tufa; but the reef containing the chalk ap-
peared to hntro V,^^., .,„! ., :« Cn,-rr,'3tinn Thpr** i*! nn f0r~

^ niountain and the formation of the chalk.

bet
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The facts lea^e the subject of the origin of chalk still in un-

certainty. Its fine earthy texture is evidence that the deposit

was not subaerial seashore accumulation, as only sandstones and

conj^lomerates, with rare instances of more compact rocks, are

thus formed, Sandrock making is the peculiar prerogative, the

appears

world over, of shores exposed to waves, either marine or fresh

water. We should infer, therefore, that the accumulations were

produced either in confined areas, into which the fine material

from a beach may have been washed, or on the shores of shallow,

quiet seas: in other words, under the same conditions nearly as

are required to produce the calcareous mud of the coral island.

But, although the agency of fire in the result cannot be proved,

it is by no means improbable, from the position of the bed of

chalk, that there may have been a hot spring at the spot occu-

pied by it. That there were some peculiar circumstances distin-

guishing this from other parts of the reefs, is evident; and this

\. ,, If this be admitted,

the existence of an elevated temperature might be suggested for

certain areas during the deposition of the chalk strata. It is well

known that heated waters dissolve lime much less readily than

cold ; and this might be a reason for its inferior hardness and

earthy texture. The character of the cretaceous deposits presents

many interesting points bearing upon this subject; but a discus-

siotj of them would be out of place here, as our object is simply

to state such inferences as the facts observed amons existing reefs

may have suggested,

This coral chalk has been examined microscopically by Pro-

fessor Bailey, for infusoria and polythalamia, without detecting 4
anything of this kind. It appeared to contain nothing organic

VI. The analyses have shown that ordinary corals consist

mainly of carbonate of lime. There is a small proportion of

fluorids and phosphates, with some silica, alumina, and oxyd
of iron. These fluorids and phosphates, existu]*^ in the coral,

must exist also in the limestone rock made from coral. I'

is probable from some trials made by Prof. Silliman, Jr., that

these constituents may be found also in many sliells.

From the several analyses of corals by Mr. Silliman we infer

that the fluorids and phosphates amount, on an averaW to about

Jth per cent., or 0-25 parts in a hundred of coral : andlhe amount
in the same manner of the phosphates, is 0-05 per cent. A cubic

foot of coral, as deduced from the average specific ^rravity weighs
one hundred and fifty-seven pounds, and consequently,' in each

cubic foot, there must be full six and one-fourth ounces of ^^^
rids, and one and one-fourth ounces of phosphates: and in each

cubic rod seventeen hundred pounds of fluorids, and three huu-
dred and forty pounds of phosphates. These fluorids are fluo-

rids of calcmm and maguesmm, and the phosphates, phosphates
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of lime and magnesia. To obtain the amount of these ingredi-

ents in a reef a mile long, half a mile wide and a hundred feet

deep, the estimate for a cubic rod should be multiplied by 320,000;

which will give for the fluorids more than five hundred millions

of pounds.

Late geological researches have placed it beyond doubt that

the various limestones consist mainly, like coral limestone, of ani-

mal remains, among which, in many instances, corals have a

conspicuous place. These limestones often contain crystalliza-

tions of fluorid of calcium (fluor spar); and in other beds which
have been acted upon by heat, and thus rendered crystalline,

there are, besides this mineral, crystallizations of apatite, (phos-

phate of lime,) and chondrodite (consisting of fluorine, magne-
sia and silica). Moreover, these are among the most common
minerals of such limestones. Theabove facts supply us with a

full explanation of their origin. The fluorine, phosphoric acid,

magnesia, and silica present, are adequate for all results, without

looking to other sources for the elements of these disseminated

minerals. Instead, therefore, of being extraneous minerals intro-

duced into the limestone rock, they are (or may be in some
instances) an essential part of its constitution. And they have
been separated from the general mass by a segregation of like

atoms, under well-known principles, while the rock was sub-

jected to an elevated temperature. The fluorid of calcium ap-

pears to crystallize without much heat; but apatite and chondro-
dite are found mainly in granular limestones, which show, by
their crystalline texture, that they have been subjected either

to a very high temperature, or to one long continued of more
moderate degree.
Lord Byron, of the Blonde, slates that specimens oi phosphate

0/ lime (apatite,) were actually collected on Mauki, of the Ker-
rey Group, one of the elevated coral islands.

^11. The cementation of coral sand along shores and beneath
the sea is illustrated among all reefs, and is the process by which
reef-rocks are formed. The sea-water receives some carbonate

of iime into solution, and again deposits it among the deposited

sand and fragments which lie compacted together. The same

process takes place among the beach sands and the drift heaps.

The eminences of drift sandrock at the Sandwich islands were

covered in part by a smooth, solid crust, two or three hnes thick,

fod made of layers like stalagmite, which was formed by the so-

lution of lime from ihe surface by the rains, and its deposition

^am oil evaporation. . „
The waters of the sea have been found to contain a small pro-

portion of free carbonic acid, which is sufficient to enable it io

dissolve the carbonate of lime of the corals.

Second Skries, Vol. SIV, Jfo. 40.—Jwty, 1852. "
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Analyses of the coral limestone of the elevated coral island

have determined the singulars
Matea
fact that although the corals themselves cojntain very little car-

bonate of magnesia, this salt is largely present in some specimens
of the rock. The rock is hard (H.= 4-25), and splintery in frac-

ture, with the specific gravity 2-690.

Carbonate of lime, . . . 61-93

Carbonate of magnesia. . .
' 38-07*

Another specimen from the same island, having the specific

gravity 2-646, afforded 529 per cent, of carbonate of magnesia.

The first was a compact, homogeneous specimen, and the other

was partly fragmentary. Recent examinations of cora] sand,

and coral mud from the islands, give no different composition, as

regards the magnesia, from that for corals. The coral sand from

the straits of Balabac afforded carbonate of lime, 9826, carbon-

ate of magnesia, 1-38, alumina, 0-24, phosphoric acid and silica,

a trace.

We cannot account for this supply of magnesia except by re-

ferring to the magnesian salts of the ocean. It is an instance of

dolomization, during the consolidation of the rock beneath sea-

water, and throws light on this much vexed question.
This subject is illustrated, and the view we sustain confirmed,

by an article on the formation of dolomite from carbonate of lime,

published in the Naturwissenschaftliche Abhandlungen edited by

W. Haidinger, (4to. Yienna, 1847.) According to von Morlot, in

this paper, Haidinger has recently shown both by the frequent

association of gypsum with dolomite, and by chemical experiment,
that carbonate of lime and sulphate of magnesia, when together,

undergo a double decomposition, the magnesia taking the place of

part of the Hme, and the excluded lime combining with the sul-

The result is magnesian carbonate of lime,

(dolomite,) and hydrous sulphate of lime, (gypsum,) the latter

being separated, and either continuing in solution or solidifying,
according to the amount formed or the proportion in the water.

Vori Morlot gives figures of specimens from different localities in

which gypsum and dolomite are intimately associated ; and among
them are some of fossil corals.

According to Haidinger, however, some heat is required for

this result. Yet in the case of the coral rock and the coinpad
magnesian limestones of our Western States, there is no evidence
of the action of such heat ; the subject therefore requires farther

investigation.

The circumstance of a chemical change going on between the

carbonate of lime and magnesian salt, (for such a change, under^
Uh^ f

^^^**^ "* *^ analysis ^frzs directly determined, the lime

phuric acid set free.
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some circumstances, must have taken place,) is especially favora-

ble for consolidation. When the coral is a fine mnd, and the grains

are therefore extremely fine, the dolomisation might extend to the

grains themselves, as well as the infiltrating material acting as a

cement. But when the grains of coral are large, or there are peb-

bles, the infiltrated materml that might be magnesian would con-

stitute but a small part of the whole bed. Hence it is obvious

that such formations in cold waters should not always in the

mass have the proportions of a, true dolomite, (542 of carbonate

of lime, to 45-8 of carbonate of magnesia ;) they would probably

attain such proportions under an ocean during that action of heat

required alike for crystallization and chemical combination.*

VIll. It is an inquiry of some interest, whether, in an archi-

pelago like the Paumotus, coral debris is not carried from the

coral islands, and distributed over the bottom of the ocean
;
and

whether limestones thus originatinsr, are not in process of forma-

tion. I venture no positive assertion on this subject, yet would

express strong doubts. The fact that soundings off some islands,

as we recede from the reef-growing depths, lose more and more

in the proportion of coral sand, till we finally reach a bottom of

earth, like the material of the island, bears agamst any such hy-

pothesis. This
reefs are extensive.

The action of the waves tends to throw back the material

washed into the sea by fresh water streams and other currents,

and in this manner extensive shore or shallow-water accumula-

tions have been formed in all ages of the world. The formation

from land debris of deep sea deposits, outside of soundings, is an

hypothesis of geologists, yet to be proved. Such results may
perhaps take place off the mouths of large rivers like the Amazon,

was

^.uu xiursioro, in a paper on uie v^n5.">.iv.iv^i--'" -'- .,--.„- -- ,„ -
, „+ •u„+aa

the last meeting of the American Association at Albany, (August, 1861), Jittnbuteg

tliis consolidatbn to the presence of organic matter which undergoes decompositioi^

as follows—the sulphur present produces sulphuretted ^^J'^^^S^" ''

^^^%^^^y^,t^*^
Wlphuric acid, whence results sulphate of lime and a soluble carbonate of hme
ften ammonia (resulting from the nitrogen) carries off tlie sulphuric a*'"'?^

^"^f'^of ammonia and leaves the lime as a soluble hydrate, which remainsf't^^^'i^"^
^rbonate of lime, forming a compound like that indicated as ^^^^''V^JTl^'.J-
y«ch9

; the final Removal of the water by cvaporution leaves the rock m a crj st^

"^*1 state.
. , *i 1 I

In the fct place, his paper only alludes to the rock formed
^J>«J^^ ^I m^tlr'^^

*h.ch I Lave ^lled the coral sanirock. Again, the
^f

«"»\of orgamc matter^m

l^r^h as found by analyses, does not exceed 5 per cent.
;

and
f''^"'^^"'Xlhat«?th« organic matter is lot over one-te>ith of om per cent. It bence appears «ut

1, z onL'SS^i^ii^arK^
2«) «e wa.he.1 by the breakers! and the ^^-}^^^^^ZZ^Z-n iL ^imal
w«>mposed within the several grains, or is borne ^^ bvthe water

,

njRtter present cajmot contribute to the consolidation, in

* wnd beach on the open ocean have certainly not been p
•«"aial matter for dissemination among the sands.

carrj' m di Ivc
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the force of whose currents carries their transported material far

to sea ; but not, it would seem, in any case where the streams

are small, or where the river current can not be traced out to

sea much beyond soundings.

IX. It remains still to speak of the proofs of elevation or sub-

sidence presented by coral islands throughout the Pacific, and of

the former extent of Pacific lands compared with the present.

But these topics relating to the dynamics of the ocean, form a

separate chapter, following our geological descriptions of the

several groups of islands in the Pacific.

We might dwell also on the formation of caverns by the rains

becoming subterranean waters ; on the illustration of the action

of marine currents aflforded by this subject ; on the agency of

polyps in rock-making. But the deductions are too obvious to

require farther remark.

Art. XV.

—

Remarks on the proposed Geographical Survey of

New York.

A MEMORIAL was recently addressed to the Governor of New-
York, by a committee of the American Association for the Ad-
vancement of Science, appointed for that purpose at its Albany
meetnig, urging the speedy commencement of a Trigonometrical
and Topographical Survey of this State. This memorial was
sent to the Senate with a favorable message by the Governor,
and referred to the Committee on Literature. It may, therefore,
be mteresting and useful to present somewhat fully the history

of the kind of survey proposed. In doing this, the writer would
profess himself a decided advocate of the measure, but one who
has no personal purposes to serve.

At the outset, it may be well to know what has been done
by other civilized nations, for this will indicate how highly
mmute topographical surveys are esteemed by those having
most experience of their uses. It should be remembered that

topography is a new art. A century since, topographical geogra-
phy scarcely existed at all. Slowly emerging from its nebulous
age—shedding its puerilities and unveracities by experience of

better things, as it has now become systematic, eminently accu-
rate in Its field work, and spirited and trustworthy in its repre-
sentations. Its capacities are equal to representin^r all cases of

surface in a manner unmistakeable by a moderately practised
eye. It pictures a country in all its detailed accidents of ground
with so much unity of effect and due relation of parts, that the

whole rests on the mmd as a picture, all the parts of which
are m true similitude and relation.
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The last half century has seen the governments of Europe,
ahnost with one accord, embarking their resources of mind
and wealth in topographical surveys of their respective ter-

ritories.

In these labors, France deserves the place of pioneer. Prolific

m great geometers, and keenly sensitive to the magnificent,
both in country and in fame, she has applied, with peculiar
liberality, her wealth and the talents of men like Cassini, Delam-
bre, La Place, Mechain, Biot, Arago, and Puissant, to a Sur-
vey and Topographical map of France, noble hi conception,
scrupulously correct in execution, and embodying all important
accidents of ground. The scale of the final map is jo.'o o oj ^^^
it will contain 250 large engraved sheets, of which 149 are now
published. This map really gives a better idea of the surface of
France than could be derived from any travels. The map of
Corsica, on a scale of ti^tShz makes an additional French con-
inDution to topography. French geographical enterprise has also
been exhibited by numerous costly explorations and voyages, by
the valuable maps and battle fields of the " Dq>ot de la guerre,'^
^id by the hydrographic labors of the " Depot de la Marine."

5 rom each of these, hundreds of sheets have been issued, cover-
ing Turkey, Russia, Algeria, and furnishing charts of ports in all

lands. These are mainly of a high style, though deficient in
accuracy from the imperfection of surveys.

Great Britain has, with deep sagacity, applied lavish means to
lorming a correct geography of her wide-spread dominions. The
ordnance surveys of England, Ireland, and Scotland, now sever-
ally in progress, are of the most elaborate nature and afford re-
sults unsurpassed in fidelity and minuteness. The Trigonomet-
rical survey of East India occupies a high rank among geodetic
operations, and has been steadily prosecuted, fearless of expense,
lorty sheets of topography being now published, twelve more
»n hand, and the triangulation well advanced. By a comparison

?J
the Government Survey and map of Canada with the best

^ew-York map extant, we shall see cause for wonder, if not

Jpr shame. The very numerous and expensively prepared charts
"001 the English Admiralty Office, show what geographical
zeal, when stimulated by commercial enterprise and forecast, can
accomplish. These noble geographical labors of Great Britain,

both mternal and external, are intimately allied with that pro-

found commercial policy which has made her so preeminent.
A Keen scent for mercantile opportunity has guided her explo-
f^js to the earth's end, and a judicious perception of the vakie
of local knowledge to every pithy undertaking, has led to sys-

tematic liberality in shaping and publishing the results of ex-

ploration.
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Germany, the labyrinth of ge9graphy, has throughout her

petty principalities, exhibited a proficiency and refinement in the

field and record work of Geodetic Surveys^ a steady determina-

tion in prosecuting them to the end, and a copiousness of scientific

resource every way honorable to herself and instructive^to other

nations. In Holland, Bavaria, Baden, Wirtemburg, Hesse Darm-

stadt, Hanover and Brunswick, Topographical Surveys, based on

systematic triangulations, are either made or in progress- Some

of the magnates of modern science have Hberally bestowed their

energies and abilities on these great works, giving them a mon-

umental and ever-enduring character.

Switzerland has thought it due to herself and the world, that

her stupendous Alps and peaceful lakes should be mirrored in

a topographical picture. That land of scenic grandeur and pat-

riotic struggle, by concurrent action of its Cantons, has, under

General Dufour's guidance, been busy gatherihg the drapery of

her magnificence into a map miniature, of thorough accuracy and

finish. We cannot wonder at any great achievement of a nation,

so rich in intellect as of her superfluity to give us an Agassiz

and a Guyot.

The sunny, vine-clad hills and fields of Italy have sent forth

to the world a topographical likeness of their varied surface,

such as to stimulate the imagination to a realization of her

myriad homes of history and song. Carlini gave to the survey

of Upper Italy, a high excellence, and the map of Piedmont

may, perhaps, challenge the world fn ils finish of style,

A Prussian survey of the highest character is now in active

progress, its publications being ah-eady much advanced. Its geo-

desy, under the illustrious Bessel, became a very model for such

undertakings.

Austria, displaying a munificence which has long character-

ized her deportment towards scientific enterprises, has lavished

on the geographical illustration of her own territory, whatever

was necessary to the most complete results. The Institute of

Vienna is a systematic contributor on a large scale to the world's

geographical resources. During the last year, it has, besides

other important works, published a map of Italy, in 27 large

sheets, on a scale of ^^g^^^-^.

A government survey of Denmark has been progressing under

the direction of the late lamented Schumacher, whose name is a

voucher for everything excellent in scientific operations.

The ''Topographical Survey of Sweden," to consist of 2G0

sheets, is rapidly advancing, being zealously prosecuted in spite

of climate rigors. The liberal scale of this work, when we con-

sider the restricted resources of the government conducting it, is

alike honorable to the national intelligence and patriotism. The
Swedish Admiraltv charts bear additional fP<?fimnnTr \n that zeal

(
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for science which belongs to the country of Linnaeus and Ber-

zelius.

In Russia, the government trigonometrical survey, under the

eminently able guidance of the world-known Struve, assumes a
magn

expansion empire. Embracing twenty-
one large provinces between the Baltic and Black Seas, only
about one-fourth of European Russia is yet surveyed. A me-
ridional arc of over 20^ between Ismail, near the Black Sea, and
Torneo on the Gulf of Bothnia, with an extension of 4J^ in

Sweden, links hyperborean and sunny climes by a triangulatiou

chain the most stupendous on the earth. There is something
almost appalling in an undertaking so nearly impossible to any
but the great Autocrat.
Turning from this rapid view of foreign surveys to our own

country, an oppressive sense of the littleness of our geodetic and
topographical achievement fills the mind. The amplitude of
our domain, its highly varied and beautiful features, the grand
sweeps of our rivers, our fair lakes, strewn in tasteful profusion,
are well nigh all unrecorded in that pictorial language of to-

pography common to civilized nations. Engrossed in the great
labors, incident to founding a nation, our people have scarcely
bad time to canvass the demands of science, art and interna-
tional comity, or even of liberal home administration. That
leisure is now slowly dawning on us which will permit us to enter
on the duties and privileges of national maturity. The first great

geographical fruit of this our maturity is the U. S. Coast Survey.
9"r Atlantic Gulf and Pacific coasts are divided into eleven dis-

tinct sections, within which independent operations are going on,
jnd furnishing sound bases for topography and hydrography,
Limited as this is to a narrow belt along the shore line, the inte-

nor of our country cannot look to this organization for a topo-

graphical survey, but the states, as such, must either survey and
^ap their own territories, or remain in the same category as Tur-
key and Egypt, unsurveyed except by invaders.

In the work of interior surveys, Massachusetts, with her won-
ted enterprise and liberality, has been the first state to act. The
Jesuit of her geographical survey has been a map, which though
D^Iow the European standard of topographical accuracy and mi-
stiteness, enjoys a signal preeminence over the crude scrawls

Jelled maps of her sister States, The triangulatiou, conducted

^y Mr. Simeon Borden, is excellent, and will endure with the

granite hills bearing its monuments. Thus, by the judicious ex-

penditure of about ^71 000, the Bay State has conferred on her

f
'tJ2ens and neighbors a great benefit, and on herself a iiew title

to reaoxvn. The convenience of this map has been and will be
^«« ia a thousand nameless ways ; in her intercommunication,
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in dereloping her manufacturing and industrial capacities, and as

a means of instructing its users in the physiognomy and special

features of Massachusetts.

Here we must end our enumeration of good works performed,
and it is not^ without the feeling that New-York will soon vindi-

cate her claim to civilizationj by enrolling herself among those

States whose portraits have been taken. £« S« H»

Art. XVI.

—

On the Electrical Properties ofFlame; by H. Buff,
Professor of Natural Philosophy in the University of Giessen*

^
Professor Buff commences his memoir with a review of the

divergent notions at present existing as to the electricity of flame;

Becquerel finds electric opposition in all directions in flame,

which depends upon the difference of the temperature of the me-
tals immersed in it ; Pouillet recognizes a motion of electricity

only from the interior to the exterior, and hence also from the

base to the summit of the flame ; according to Hankelf, how-
ever the motion of the electric fluid, at least in flames obtained
by the ignition of spirit, is exactly opposite, and independent of

the temperature of the immersed conductor. To solve these con-

tradictions was the object of the present investigation.
Two small strips of platinum were introduced into a glass

tube closed at one end; they were separated by an interval of

1-5 hne of air. The air within the tube could not be heated to

a degree sufficient to permit the electricity of two of Daniell's
cells to pass through it. When the glass became soft by heat-

mg, and both pieces of platinum were permitted to touch it, a

strong deflection of the needle of a galvanometer was the conse-
quence.

A porcelain tube two feet long and six lines wide was encom-
passed with glowing coals, and air was drawn slowly through it;

this air could not be heated so as to allow the passage of the elec-

tricity from the source abovementioned, althou'^h the two pla-

tinum wires sunk in the air were less than a line^apart, and were
glowing red.

^

A metal web was placed over the flame of a spirit-lamp; the

flame did not pass through; over the web the platinum
'

"

were held a Hne apart—there was no passage of electricity.
1 he galvanometer used in these experiments was extremely

sensitive When two persons who were connected simply by
the wooden floor, touched the ends of the wire which formed the
nehx of the mstrument with difiereut metals, a deflection of sev-

• Annalen der Chemie und rharmacie, Ixzx, l.-Cited here from the Phil. Mag. [4
t Itid. [4], ii, p. 542.

strips
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eral degrees was obtained. The two cells before mentioned,
when connected by the floor, caused a deflection of 25^. The
wooden floor was thus proved to be an incomparably better con-
ductor than air heated to 400° C.
When the strips of platinum were exposed to the direct action

of the flame of a spirit-lamp, the first notice of the passage of
electricity wa.s ob[aincd, when they were placed at about three
inches above its extreme point, and began to show signs of red-
ness. The deflection increased as the strips were lowered into
the flame, and attained its maximum at a small distance beneath
the point of the cone into which the flame shaped itself. When
the flame was strongest, there was a permanent deflection of 75^.
.

In these experiments, care was taken to preserve the strips of
platinum as nearly as possible at the same temperature. The two
cells were removed, and the electrity of the flame itself was ex-
nibited when the two strips were placed, the one above the other,
Within the flame, with their flat surfaces horizontal, so that they
assumed different temperatures. The flame current passed al-
"w^ays from the hottest platinum strip through the separating inter-
val of gas to the other strip.

Another attempt was made to ascertain the point at which
neated gas permitted the passage of electricity. In the centre of
ne flame, from a Berzelius's lamp, is a cone-shaped obscure mass
01 air as yet unburned, but strongly heated by its vicinity to the
ame; into this two platinum wires connected with the two
ells Were introduced from beneath ; they were not heated to

nf^ss, but the gas nevertheless possessed a weak capacity of
conduction.

^
An approximation to the blue rim of the flame

owed an increase of conductive power, and a deflection of
^^
w^'

<Jegrees was obtained.

, ^, " "^ ^^'^ case one of the wires was caused to approach
ne blue edge of the flame, while the other remained at a dis-
ance, a deflection of 1° to 2° was obtained after the removal of
e two cells; the deflection indicated the passage of a current

irom the hotter to the cooler wire.
A ne aperture through which the air passed upwards into the

ame was stopped, and thus the dark interior of the flame be-
^ame formed of the vapor of alcohol and the products of its de-
omposition; two isolated platinum wires were introduced through
f^e stopping.coik into the central space, bui as long as they were
^Pt at some lines distant from the inflamed portion, no trace of
ectricity passed from one to the other. When they were caused
approach the burning portion, the described phenomena ex-

"'oited themselves. In this case also a current was observed to
pass

^^^^ng space of gas.

through the inter-

.—Julfi 12
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The author concludes from these experiments, that air and other

gaseSj when heated, and thus rendered conductible, excite elec-

trically bodies plunged in them. Gases thus range themselves

in the same list as other conductors of electricity. When two

metallic wires, or other conductors which are connected at one

end^ are brought into contact with a sufficiently heated gas, we

have, properly speaking, a closed circuit. If one of the places of

contact with the gas be more strongly heated than the other; a

thermo-electric current is the necessary consequence.

There is, however, another source of electrical excitation in

the flame, as is proved by the following experiment :—One plati-

num wire was introduced into the obscure centre of the flame,

the other was brought near its outer surface ; a current immedi-

tely exhibited itself, which passed through the flame from the in-

terior to the exterior wire. It continued to pass in the direction

even after the outer wire had attained a bright red heat, Mdiile

the inner one glowed but feebly. It is evident that the thermo-

current which would have passed from the hotter to the cooler

wire, was in this case overcome by a current, the source of

which was the place of contact of the flame and the air. The

electricity here developed is so feeble, that the condensing elec-

tronometer is better suited to its examinati<>ti than the multiply-

ing galvanometer. It is easy to see, observe? jthe author, hoMT

experimenters who have neglected to separate jfeesB two sources of

excitation may have arrived at contradictory results*

By properly connecting a platinum wire, which was dippea

into the centre of the flame, with a condensing plate, the latter

became charged with negative electricity, and hence the author

concludes tliat positive electricity is given off by the outer

surface of the flame. The charging here is exceedingly slow,

and can be greatly accelerated when a second wire, which is

connected uath the other plate of the condenser, is held over the

flame. ^

One end of the galvanometer wire was connected with the pl^'

tinum wire which dipped into the centre of the flame, the other

end of the same was connected with the earth. The current

thus obtained was too feeble to cause the slightest motion of the

galvanometer needle. But when a spacious platinum dish con-

taining water was brought over the flame and connected with

the other end of the galvanometer wire, it required no very sensi-
^

tive instrument to demonstrate the existence of a current,
" Hence," observes the author, *' as the strength of the flame-

current by an equal chemical activity and equal conduction of

the inner portion of the flame is essentially dependent on the na-

ture of the conduction from its upper portion, it must be conjec-

tured that the formation and carrying away of carbonic acid ex-

ercises only a subordinate influence "in the matter."
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Two pieces of charcoalj one of which is less heated than the
other by the flame, deport themselves exactly as a pair of plati-

num wires under the same circumstances. Silver, copper, brass,

and zinc, have also been examined, all of which exhibited the
same electrical deportment as platinum when brought into con-
tact with heated air.

The following conclusions are drawn from the experiments
above described

:

1- Gaseous bodies which have been rendered conductible by
strong heating, are capable of exciting other conductors, solid as
well as gaseous, electrically.

2. When a thermo-electric circuit is formed of air, hydrogen or

carbiiretted hydrogen, alcohol vapor, charcoal, or finally a metal,
"Whether combustible or incombustible, an electric current is de-
veloped, which proceeds from the hottest place of contact through
the air to the less warm i>lace.

3. The development of electricity which has been observed in
processes of combustion, and particularly in flame, is due to ther-

mo-electric excitation, and stands in no immediate connection
with the chemical process.

4 The products of combustion do not therefore by any means
occupy the relation t^o, the burning body which has been assumed
by Pouillet

; if^jiosiCive electricity rises with the ascending gases,
It is only in the degree in which the burning body and the air

exterior to the place of combustion, or rather exterior to the place
of hottest contact, ar^ connected by a proper conductor.

Art, XVII.

—

Comparison of the modifications of the Osseous
structure of the Megatharinm with that in other ktiowti exist-

ing and extinct species of the class Mammalia : being an ab-
stract of a Memoir read by Professor Owen, to the Royal So-
ciety of London *

•"^viiMi compietea the description oi me sKeietou oi iiie mt;-

gatherium, which was iUustrated by an extensive series of accu-
fa'e aijj highly finished drawings, the Professor compares the

Modifications of the osseous structure of this gigantic extinct
animal species""'uidij With that m other known existing a

0^ the class Mammaha, in the following terms :

Osseous Structure of the Megatherium, compared wttti

^^her known existing and extinct species of Mammalia.
^eeih agree in number, kind, mode of implantation and growth,
^'th those of the sloth, and their structure is a modification of
that peculiar to the sloth tribe. All the modifications of the

• Cited from Jameson's Edinb. Jour., li, 350.
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skull relating to the act of mastication, especially the large and
complex malar bone, repeat the peculiarities presented by (he ex-

isting sloths. There are the same hemispheric depressions for

the hyoid bone in the Megatherium as in the sloth. In the num-
ber of cervical V'ertebrae the Megatherium, like the two-toed

sloth, agrees with the Mammalia generally. In the accessory ar-

ticular surfaces afforded by the anapophyses and parapophyses of

the hinder dorsal and lumbar vertebrce, the Megatherium resem-

bles the ant-eaters (/V/yrmeco/)/ia^££); but it does not resemble

the armadillos [Dasypus) in having long metapophyses, the pe-

culiar development of which, in those loricated Bruia, has a di-

rect relation to the snpport of their bony dermal armor. In the

mesozygapophyses of the middle dorsal vertebrse, the Megathe-
rium is peculiar. In the small extent of the produced and pointed

symphysis pubis, it resembles the sloths; and in the junction of

both ilium and ischium with the sacrum, .it manifests a chaiacter

common to the Edentate order; but in the expanse and massive-

ness of the iliac bones, it can only be compared with other ex-

tinct members of its own peculiar family of Phyllophagous Eden-
tata. Its habits necessitating a strong and powerful tail, we find

this resembling, in its bony structure, that of other Edentata with

a similar appendage, especially in the independency of the two

haemapophyses of the first caudal, a character which obtains in

the great ant-eater and iu some armadillos ; but this is no evi-

dence of direct affinity to either of these families ; the habits of

the small arboreal sloths render their eminently preliensile limbs

sufficient for their required movements, and the tail is wanting-
Had that appendage been proportionally as large as in the Mega-
therium, we catuiot suppose that the caudal vertebrae would have

materially differed from those of other Edentata.
In the coalescence of the anterior vertebral ribs with the bony

sternal ribs, the Megatherium resembles the sloths. This essen-

tial affinity is still more marked in the peculiarities of the scapula

and of the carpus. In the Myrmecophaga jubata the scaphoid is

distinct
:

in the Manis ii coalesces with the lunare : in the Da-
sypus gigas the trapezoides is anchylosed to the second metacar-

pal : in the Das. sexcinctus it has coalesced with the trapezium-
Not any of these characteristics are manifested by the Megathe-
rium

;
its carpus repeats the peculiarities of that in the sloths

viz., the reduction of the number of carpal bones to seven,
the coalescence of the scaphoid with the trapezium. The fifst

digit (pollex) whicH* is retained in the ant-eaters and armadilloS) »

-is obsolete in the Megatherium, as in the sloths and Orycteropus:
three digits are fully developed and armed with claws, as in the

Bradypus tridartylus ; and the fifth, though incomplete in the

Megatherium, is better developed, because it was required in the

ponderous terrestrial sloth, for its progression on level ground. ^
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no existing ground-dwelling Edentate is the fifth digit deprived
of its ungual phalanx, as in the Megatherium. TJie bones of the
fore foot of that extinct animal are thus seen to be modified
mainly after the type of the BradypodidcB,

The long bones of all the limbs are devoid of medullary cavi-
ties, as in the sloths. The femur lacks the ligamentum teres, as
in the sloths. The fibula is anchylosed to the tibia at both ends
in Megatherium, as in Dasypiis ; but this is not the case in the
closely alticd extinct Megalherioids called Mylodon^ Megolonyx^
and ^celidotherium, a fact which diminishes the force of the ar-
gument which Cuvier deduced from the coalesced condition of
the bones in the Megatherium in favor of its affinities to the ar-
madillos. The semi-inverted but firm interlocking articulation
pi the hind foot to the leg shows the peculiarities of that joint
in the sloths exaggerated, and departs further from its character-
istics in other Edentata. In all the existing Edeiitata^ save the
sloths, the hind foot is pentadactyle, and four of the toes have a
long clawj even in the little arboreal Myrmecophaga didactyla;
the departure by degradation from the pentadactyle type is a pe-
cuniar characteristic of the sloth tribe in the order. It is carried
mrther in the same direction in the great extinct terrestrial sloths.
In these the mutilation of the foot has commenced on the outer,
side by the removal of the ungual phalanx from the fifth and
loiirth toes; but this accompanied by modifications, which adapt
these toes to the important office of support and progression of
the body on level ground. In the scansorial sloths, the three
niiddle digits being equally developed for prehension, one toe on
the outer and one on the inner side of the foot are reduced to
their metatarsal basis. In the Megatherium, the mutilation of
the foot on the inner side is carried to a greater extent : the in-
nermost toe, or hallux, with its entocuneiforra bone, is wholly
removed

; the second toe is represented, like the first in the
sloths, by its cuneiform bone, and a coalesced rudiment of the
J^etatarse; and it is only the third toe, or medius, that repeats
the condition of the claw-bearing toes in the climbing sloths.

Habits andfood of the Megatherium.—Finally, the Professor
enters upon the question of the habits and food of the Megathe-
ruim. Guided by the general rule that animals having the same

n tJ^^
dentition have the same kind of food, he concludes that

the Megatherium must have subsisted, like the sloths, on the fo-
hage of trees

; but that the greater size and strength of the jaws
?'»d teeth, and the double-ridged grinding surface of the molars
in the Megatherium, adapted it to bruise the smaller branches as
^'ell as the leaves, and thus to approximate its food to that of the

^'ephants and mastodons. The existing ele[)hants and the
giraffe are specially modified to obtain their leafy food ; the one
'^eing provided with a proboscis, and the entire frame of the
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lofty giraffe adapting it to browse on branches above the reach of

its largest ruminant congeners. If the Megatherium possessed,

as Cuvier conjectured, a proboscis, it cannot, judging from the

-suborbital foraminaj have exceeded in size that of the Tapir, and

could only have operated upon branches brought near its mouth.

Of the use of such a proboscis in obtaining nutritious roots, on

the prevalent hypothesis that such formed the sustenance of the

Megatherium, it is not easy to speculate ; the hog's snout might

be supposed to be more serviceable in obtaining those parts of

vegetables ; but no trace of the prsenasal bone exists in the skull.

A short proboscis would be very useful in rending off the branches

of a tree prostrated and within reach of the low and broad-bodied

Megatherium, and it would be aided in this act by the tongue, of

which, both the hyoid skeleton, by its strength and articulation,

and the foramina for the muscular nerves by their unusual area,

attest the great size and power.
As regards the limbs, the Megatherium differs from the giraffe

and elephant in the unguiculate character of certain of its toes,

in the power of rotating the bones of the fore arm, in the corres-

ponding development of supinator and entocondyloid ridges in

the humerus, and in the possession of complete clavicles. These

bones are requisite to give due strength and stability to the

shoulder-joint for varied actions of the fore-arm, as in grasping

climbing, and burrowing
; but they are not essential to scansorial

or fossorial quadrupeds
; the bear and the badger have not a trace

of clavicles, and the mere rudiments of these bones exist in the

rabbit and the fox. We must seek, therefore, in the other parts

of the organization of the Megatherium, for a clue to the nature

of the actions by which it obtained its food. In habitual bur-

rowers the claws can be extended in the same plane as the

palm, and they are broader than they are deep. In the Megathe-

rium the depth of the claw-phalanx exceeds its breadth, espe-

cially in the large one of the middle finger ; and they cannot be

extended in a line with the metacarpus, but are more or less

bent. Thus, although they might be used for occasional acts

of scratching up the soil, they are better adapted for grasping J

and the whole structure of the fore foot militates against the

hypothesis of Pander and d'Alton, that the Megatherium was a

burrowing animal. The same structure equally shows that it

was not, as Dr. Lund supposes, a scansorial quadruped; for in the

degree in which the foot departs from the structure of that Q}

the existing sloths, it is unfitted for climbing ; and the outer digJj

is modified, after the ungulate type, for the exclusive office of

supporting the body in ordinary terrestrial progression. It may
be inferred from the diminished curvature and length, and fro^i

the increased strength and from the inequality of the claws, es-

pecially the disproportionately large size of that weapon of the
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middle digit, that the fore foot of the Megatherium was occa-
sionally applied by the short and strong fore limb in the act of
^iggi^o: ^Lit its analogy to that of the ant-eaters teaches that the
fossorial actions were limited to the removal of the surface soil,

in order to expose something there concealed; and not for the
purpose of burrowing. Such an instrument would be equally
effective in the disturbance of roots and ants; it is, however,
still better adapted for grasping than for delving. But to what-
ever task the partly unguiculate hand of the Megatherium might
have been applied, the bones of the wrist, fore-arm, arm and
shoulder, attest the prodigious force which would be brought to
bear upon its execution. The general organization of the ante-
rior extremity of the Megatherium is incompatible with its T)eing
a strictly scansorial or exclusively fossorial animal, and its teeth
and jaws decidedly negative the idea of its having fed upon in-
sects

;
the two extremes in regard to the length of the jaws are pre-

sented by the phyllophagous and myrmecophagous members of
the Edentate order, and the Megatherium in the shortness of its
face agrees with the sloths.

Proceeding then to other parts of the skeleton for the solution
of the question as to how the Megatherium obtained its leafy-
food, the author remarks that the pelvis and hind limbs of the
strictly burrowing animals, e. g.y the mole, are remarkably slen-

i!v^^"^
feeblej and that they offer no notable development in the

J^abbitj the Orycterope, or other less powerful excavators. In the
Climbing animals; as e, g,, the sloth and orang, the hind legs are
piuch shorter than the fore legs, and even in those Qtuadrumana
in which the prehensile tail is superadded to the sacrum, the pel-
yis IS not remarkable for its size or the expansion of the iliac
bones. But in the megatherium the extraordinary size and mas-
sive proportions of the pelvis and hind limbs arrest the attention
of the least curious beholder, and become eminently suggestive
to the physiologist of the peculiar powers and actions of the ani-
mal. The enormous pelvis was the centre whence muscular
i^a^ses of unwonted force diverged to act upon the trunk, the tail,

and the hind legs, and also by the " latissimus dorsi" on the fore
nmbs. The fore foot being adapted for scratching as well as for
grasping, niay have been employed in removing the earth from
tne roots of the tree and detaching them from the soil. The fore

j.>^bs being well adapted for grasping the trunk of a tree, the

l^^^^s concentrated upon them from the broad posterior basis of
^ne body may have co-operated with them in the labor, to

^nich they are so amply adapted of uprooting and prostrating the

?\'^^"* give due resistance and stability to the pelvis, the bones
^^ the hind legs are as extraordinarily developed, and the strong
^d powerful tail must have concurred with the two huid legs in

wmmg a tripod as a firm foundation for the massive pelvis, and
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affording adequate resistance to the forces acting from and upon

that great osseous centre. The large processes and capacious

spinal canal indicate the strength of the muscles which sur-

rounded the tailj and the vast mass of nervous fibre from which

those muscles derived their energy. The natural co-adaptation

of the articular surfaces shows that the ordinary inflection of the

end of the tail was backwards as in a cauda fuldens^ not for-

wards as iu a cauda prehensilis. Dr. Lund's liypothesis, there-

fore, that the Megatherium was a climber, and had a prehensile

tail, is destroyed by the now known structure of that part.

But viewing, as the Professor conceives, the pelvis of the Me-

gatherium as being the fixed centre towards which the two legs

and fore part of the body were drawn in the gigantic leaf-eaters

efforts to uprend the tree that bore it sustenance, the colossal pro-

portion of its hind extremities and tail lose all their anomaly, and

appear in just harmony with the robust claviculate and ungnicu-

late fore limbs with which they combine their forces in the Her-

culean labor.

The Professor then referred to t?ie Mijlodon rohustus^ a smaller

extinct species of the same natural family of phyllophagus Bruta,

and to the additional arguments derivable from the skeleton'oi

that animal in favor of the essential affinity of the Megatheriuni

to the sloths; and the light which the remarkable healed fiac-

tures of the skull of a specimen in the Museum of the College of

Surgeons threw upon the habits and mode of life of the species.

Hypothesis of the Degeneration of the ancient Mcgaiherioids

of South America i?ito modern Sloths^ erroneous.—Finally, with

reference to the hypothesis of the German authors and artists of

the degeneration of the ancient Megatherioids of South America

into the modern sloths, the author remarked that the general re-

sults of the labors of the anatomists in the restoration of extinct

species, viewed in relation to their existing representatives of the

different continents and islands, commonly suggested the idea

that the races of animals had deteriorated in point of size. Thus,

the palmated Megaceros is contrasted with the fallow deer, a"*^

the great cave bear with the actual brown bear of Europe. The

huge Diprotodon and Nototherium afford a similar contrast with

the kangaroos of Australia, and the towering Dinornis and the Pal'

apteryx with the small Apteryx of New Zealand. But the com-

parative diminutive aboriginal animals of South America, Anstia-

lia, and New Zealand, which are the nearest allies of the gig^^'

tic extinct species, respectively characteristic of such tracts of dr/

land, are specifically distinct, and usually by characters so wel

marked as to require a sub-generic division, and such as n*^

known or conceivable outward influences could have progre^'

ively transmuted. Moreover, as in England, for example, our

moles, water-voles, weasels, foxes, and badgers, are of the same
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species as those that co-existed with the mammoth, tichorrine,

rhinoceros, cave hyasna, bear, &c., so likewise the remains of

small sloths and armadillos are found associated with the Mega-
therium and Glyptodon in South America ; the fossil remains of

ordinary kangaroos and wombats occnr together, with those of

gigantic herbivorous Marsupials; and there is similar evidence

that the Apteryx existed with the Dinoruis ;
and the author offered

the following suggestions as more applicable to, or explanatory of,

the phenomena than the theory of transmutation and degrada-

tion. He observed that iu proj)ortion to the bulk of an animal

is the difficulty of the contest which, as a living being, it has to

maintain against the surrounding influences which are ever tend-

ing to dissolve the vital bond, and subjugate the organized mat-
ter to the ordinary chemical and physical forces. Any changes,

therefore, in the external circumstances in which a species may-

have been created to exist, will militate against that existence, in

probably a geometrical ratio to the bulk of such species. If a

dry season be gradually prolonged, the large mammal will suffer

from the drought sooner than the small one ; if such alteration of

climate affect quantity of vegetable food, the bulky Herbivore will

fii-st feel the effects of the stinted nourishment ; if new enemies

are introduced, the large and conspicuous quadruped or bird will

fall a prey, whilst the smaller species might conceal themselves

and escape. Smaller quadrupeds, are usually also, more prolific

than larger ones. The actual presence, therefore, of small spe-

cies of animals in countries where the larger species of the same
riatural families formerly existed, is not to be ascribed to any grad-

ual diminution of the size of such larger animals, but is the re-

sult of circumstances which may be illustrated by the fable of the

"oak and the reed,"—the small animals have bent and accommo-
dated themselves to changes under which the larger species have

succumbed.

SCIENTIFIC INTELLIGENCE.

I. Chejiistby and Physics.

1. Transmission of Radiant Heat through Crysiah.—K^iOBLAVcn
has studied the transmission of heat througli crystals in different direc-

tions with respect to the crystallographic axes. The nidiant heat em-

ployed was that of the sol
" '

" '*""

°y means of a heliostat

,

cubes cut from various crystal-, -

ployed. The principal results obtai-.ed were as follows.

(1.) Radiant' heat is transn.med through certa.n
^^^yf/^'^'.^

..™j^y
quartz, beryl, tourmalm, and dichroite, in unequal proport.ons ,n dim rent

'directions, and afier transmission exhibits different properties (w.ih re-

Skcosd Series. Vol XIV. No. 40.—July, 1853. 13
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spect to diathermanous bodies), according as it has traversed the crys-

tal in one or another direction. These differences are connected with

the polarization of heat, and in this respect it is found that

(2.) The transmission of rays of heat perpendicular to the crystallo-

graphic axis of rock crystal^, beryl or tourmalin, is in a very different

proportion from their transniission parallel to the axis, when the plane
of polarization makes an angle of 90^ with the axis of the crystal.

When however the plane of polarization coincides with tlie crys'tallo-

graphic axis, the rays traverse the crystal in equal proportion in every
direction.

(3.) In the former case the qualitative differences are strongly
marked; in the latter no such differences are exhibited.

(4.) The rays of heat which traverse the crystal parallel to the axis

exhibit no differences, either in respect to their quantity or to their

properties, whatever be the position of the plane of polarization, which,
with an infinite diversity of position, always passes through the axis of

the crystal.

(5.) The rays which have traversed the three last named crystals in

different directions perpendicular to the axis, exhibit no difference with

respect to each other.—Po^^. Ann., Ixxxv, 169.
Mean density of the Earth.—Reich has published the results of

a second series of experiments on the mean density of the earth, un-

dertaken principally with a view of determining the cause of the differ-

ence between his own previous results and those of Baily. (It will be

remembered that Cavendish found 5-48, Reich 5-45, Baily 5-66.)
Three series of experiments, making in all 70 single determinations,
were made. The first gave as a mean 5'5712 with' a probable error of

u- J
'

second gave 5-6173 with a probable error of 00181, the

third gave 5-5910 with a probable error of 0-0149. The general re-

sult of these three series is 55832 with a probable error of 00149.
1 he third series was made with a bifilar suspension wire, but the results

did not correspond better than those obtained by the single wire. To
determine whether magnetic or diamagnetic action interfered with the

results, two series of experiments were made, one with a magnetic
sphere of iron, the other with a diamagnetic sphere of bismuth. The
sphere of iron gave 5-6887 with a probable error of 0-0312 ; the sphere
of bismuth gave 55266 with a probable error of 00402. • It would
appear probable that the magnetism of the iron exerted some influence,
but none could be attributed reasonably to the diama^rnetism of the

bismuth.—Pogg. Ann., Ixxxv, 189.
3. Preparation of pure MetJiyUc Alcohol—W

6

jitter has given a

very simple and elegant method of preparing pure wood-spirit from the
ravv material of commerce, which is of interest both to the chemist
and pharmaceutist, Raw wood-spirit is to be mixed with an equal
weight of sulphuric acid, avoiding an elevation of temperature. The
mixture is to be allowed to stand a day, then distilled from two parts by
weight otbinoxalate of potash. A volatile fluid at first passes over,
alter which the oxalate of methyl condenses in the neck of the retort.

LZ ^^'^^'^'er |s now to be changed and the distillation continued as
long as the ether comes over. The neck of the retort is then to be
gemiy warmed and the oxalate allowed to flow into the receiver when



Chejnistry and Physics. 99

U is to be strongly pressed between folds of bibulous paper, and then

freed from volatile products by long fusion. In this way it is obtained

directly perfectly colorless. The liquid which passes over first con-

tains also oxalate of methyl which is readily obtained by evaporation

and crystallization. The pure oxalate of methyl prepared in this man-
ner is now to be distilled with water; pure wood-spirit passes over and

oxalic acid remains in the retort. [This method obviously presents

great advantages over the tedious processes of Dumas and Kane.]

Ann. der Chemie und PJiannacic^ Ixxxi, 376.

4. Formation of Sulphuric Acidfrom Sulphurous Acid and Oxygen.

WoHLKR has published a few observations relating to the formation

of sulphuric acid, which, although involving no new principle, promise

to be of great importance in a manufacturing point of view. The ac-

tion of spongy platinum at a high temperature upon a mixture of sul-

phurous acid and air or oxygen, has long been known. A patent was
even granted to Peregrine Phillips for the manufacture of sulphuric

acid by this process, the anhydrous acid formed being condensed and
united to w^ater in an appropriate receiver. The method was however

abandoned as a more extended experience showed that the platinum,

speedily lost its power of condensation, Wohler has now found that

various metallic oxyds possess in a high degree the property of causing

the union of mixed gases. When the oxyds of copper, iron, or chro-

mium, are heated to a low redness in a glass tube and a mixture of

sulphurous acid and air or oxygen is caused to pass over them, thick

white vapors of anhydrous sulphuric acid are formed. A mixture of

the oxyds of chromium and copper prepared by precipitation was found

to be particularly efficient; the same quantity of oxyd appeared capa-

ble of converting an unlimited quantity of the mixed gases into sul-

phuric acid, and the production of sulphuric acid was so easy and rapid

as to lead to the idea of practical application on a lapge scale. Metallic

copper in a state of powder produces sulphuric acid in a similar man-
ner, but only when heated and when its surface hqs become convened

"oto oxyd. No hydrate of sulphuric acid is formed by passmg the va-

Por of water over the oxyd at the same time with the gaseous mixture.

Platinum foil polished and cleaned acts upon the gaseous mixture hke

spongy platinum, but not at ordinary temperatures. A mixture of the

oxyds of copper and iron prepared by precipitation and ignited, be-

comes and remains incandescent when warmed and held m a current

of hydrogen gas.—^«n. der Chemie vnd Pharmacie, Ixxxs, 255.

5- Constitution of Tannic ^ci^.-Strecker has discovered that

tannic acid is a copulate of sugar and gallic acid. Tannic acid was

foiled with dilute sulphuric acid, the solution was neutralized with car-

bonate of lead and then precipitated with acetate of lead : after the re-

"^oval of the lead by sulphydric acid and evaporation, a residue was

^J^tained which proved to be sugar. Strecker considers it probable

t^^-^t the true formula of tannic acid is C.oHisO^. ;
the resolution of

tannic acid into gallic acid and sugar is then represented by the equation,

C4oHl8026-flOHO=2(Cl4H80l2)+Cl2Hl20l2.

^nn, der Chemie und Pharmacies Ixxxi, 248.
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6» Products of the decomposition of Hippia^ic Acid.—SocoLOFFand
Stkecker have studied the action of nitrous acid (NOa) upon hippurio

acid- Nitric and hippuric acids are lo be rubbed together in a mortar^

the mixture introduced into an appropriate vessel, and a current of deu-

toxyd of nitrogen passed through till the liquid assumes a greenish hue.

Water added in large quantity to the liquid precipitates a crystalline

substance, which when purified by recrystallization is represented by

the formula CiaHsOa. The authors term this substance benzo-gly-

colic acid, its formation Is represented by the equation.

Ci8HeN06-j-N03z=:Ci8Hs08-|-IIO-f2N,

Benzo-glycolic acid is slightly soluble in cold water ; hot water dis-

solves it more easily, but decomposes it gradually. Alcohol and ether

dissolve it readily. The analysis of several salts gave the formula of

the acid C18H7O7-I-HO; it is consequently monobasic like its primitive.

In this respect hippuric acid is analcgous to malic and salicylic acids, the

amide acids of which are also monobasic. When benzo-glycolic acid is

boiled with water containing a small quantity of sulphuric acid, it is de-

coiTiposed into benzoic acid, and a new acid homologous with lactic acid

and which the authors term glycolic acid. The action is represented
by the equation

+2H0=Ci4H604+C
In its pure stale glycolic acid is a syrupy liquid, which does not crya-

tallize. It has a strongly-marked acid taste, and does not give a precipi-

tate with any metallic salt. In its general relations it strongly resem-
bles lactic acid; when however acetate of lead is poured into a solu-

tion of glycolic acid and excess of ammonia is added, a white ffocky

precipitate is thrown down ; this is not the case with lactic acid. Gly-

colic acid may also be obtained by the action of nitrous acid on glycosin

(glycocoll), since CiHsNO^-j-NOsr^CiHiOe-j-HO-f2N. SocolotF

and Strecker consider improbable that benzo-gtycolic acid may be regene-

rated by the direct union of its constituents. The experiment was not

tried from want of material. On the other hand, however, lactic arni

benozic acids when heated together for some time at 180'' till water is

no longer disengaged, form a resinous mass which contains an acid,

C29Hio08, which the authors call benzo-lactic acid, and which is the

homologue of benzo^glycolic acid ; the reaction is

Cl4H604+C6H606=C2oHlo08+2HO.
7. New Alcaloid derived from Piperine.—CABOV^s has found that

when piperine is distilled with from 2^ to 3 times its weight of potash-

Hme, the product of the distillation consists not merely, as Rochleder a:ifl

Weitheim have stated, of picoline, but of a mixture of two distinct vol-

atile bases. The most volatile product which forms more than yV'^^
^^

the basic liquids boils at exactly 100° C, toward the close of the distilla-

lion the thermometer rises, and at 210° again becomes stationary. The
more volatile base is a colorless liquid having a strong ammoniacal odor

which at the same time recalls that of pepper. It° hanges vegetable

colors from red to blue, has a very caustic taste, and neutralizes the

strongest acids. In water it is soluble, and the solution has many of the

properties of water of ammonia, with reference to saline solutions ;
ij

OOes not annf>nr hnwoiraT. t^^ «« ;j:««„!..^ *u_ i_ _ f» _- ^^A ni
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zmc. With acids the new base forms numerous perfectly crystallized
salts. The constitution of the new base is represented by the formula
CioHiiN, its equivalent volume is 4: Cahours terms It piperidine.
When lodid of ethyl is brought into contact with piperidine, great heat
IS evolved, and care must be taken to add but small portions of the
ether at a time, and to cool the mixture. A mass of beautiful white
crystals is formed, which, when decomposed by potash, yield a new
base in the form of a colorless oil, boiling at 128'' C, and represented by
the Jormula C14H1 5N or CioHao(C4H0N, an equivalent of ethyl re-
placing an equivalent of hydrogen. The author terms this base ethyl-
pipendine. The iodids of methyl and amyl yield similar compounds

^jjif^P^^'^'^ Methyl-piperidine boils at 117°C., amyl-piperidine at
loo C. When ethyl-piperidine is mixed with iodid of ethyl, and the
mixture maintained for some days at 100^ C, a hard crystalline sub^
stance is obtained, which may be obtained in beautiful crystals by the
evaporation of its solution in alcohol. This compound is the iodid of a
i^ew base corresponding to tetra-melhyUammonium, and lelrelhyl-am-
n^onium. Iodid of amyl gives similar results. From the above it ap-
pears that piperidine is an imide base, or ammonia in which 2 equiva-
ents of hydrogen are replaced by two equivalents of other radicals. It

^s possible that these radicals are ethyl and allyl, so that piperidine is

Represented rationally by NH^CiHs, C6H5. With bisulphid of carbon
P'peridine unites to form a crystalline compound: with the chlorid of

cTt
^"^.^"^T^yl the alcaloid gives beautiful crystalline compounds,

rrresponding to benzamid and cuminamid. Sulphate of piperidine

is K
^^ ^y'inate of potash gives piperldinurea ; the same compound

W'^h^^M^*^-
^^ Passing moist chlorid of cyanogen into piperidine.

cnlorine and bromine piperidine gives oily products, which are
I ute of basic properties. Cahours does not give the composition of

• ^^^ g^^® obtained by him in the distillation of piperine. Its boiling
i n I'^IO

, does not correspond with that of picoliie.— Comptes Rendus,

^^- Chemical properties of EJectriJied Bodies,—Fremy and Becquerel
^e published the results of an investigation of the modification of
yg^n gas, produced by the action of electricity. These results in
e rnuin confirm those of Schonbein, Marignac, and De la Rive, and

^^e as follows

:

' o
>

s. ih^ decomposition of water by the galvanic battery cannot be
^^cccssfully employed to investigate the nature of the so-called zone,

ause the active principle is only produced in very small quaniity,

din
*

1 S^'^'^^^^ ^^c ^oes not appear to modify oxygen, like the or-

stro^^^ ? ''^ spark, because the elevation of temperature probably de-

o^^ ip^
effect which the electricity might produce,

SD-i 1

sparks produced by means of induced current act, like the

4iK D°'^
^'^^ common electrical machine.

anH J-
'^^ oxygen enclosed in glass tubes with paper dipped in starch

^,»odid of potassium, can be electrized by a succession of sparks,

2h^^''^^
tl»e external surface of the tube.

^V*" Oxygen prepared by various methods acquires an odor and very

larked oxydizing properties when submitted to the action df electricity.

^ese properties are exhibited in oxygen as pure as it can be obtained.
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Electrized oxygen loses its properties when placed in contact with iodid

of pofassium, but resumes them when again electrized.

These facts demonstrate that the oxydizing power of electrized

oxygen, is not due to the presence o^ any foreign body coniained in

the gas.

6th. When pure and dry oxygen is enclosed in a series of tubes, and

submitted to the action of electricity, it is found thai the quantity of gas

which becomes absorbable by the alcaline iodid increases during several

hours in proportion to the time of electrification, but subsequently ap-

pears to diminish, the spark probably destroying the effect which it at

first produced.

7lh. When small eudiometer tubes were filled Avith oxygen, and con-

tained at the same time a substance capable of absorbing the electrized

gas, as moist mercury, silver, or iodid of potassium, the oxygen was

seen to diminish uniformly under the action of the electric spark, and

frequently to be completely absorbed.

^
8th. Tubes containing portions of moist iodid of potassium and of

silver, were filled with pure oxgen, and then sparks passed through

them during several days. The sparks at first very brilliant, became

paler and paler, and finally almost invisible. At this moment the tubes

were opened beneath the surface of water, when the water instantly

rushed in and completely filled the tubes, proving that the oxgen had

become completely absorbable in the cold by silver and the alkaline

bodies. It was proved that water was not necessary to develop the ac-

tivity of the oxygen, but only to cause the oxygen to act upon the

metal or iodid ; also, that the electric spark does not decompose iodid

of potassium.— Co?np!es Rendus^ xxxiv, 399.
9. New organic Acid.—ChOEz has separated from the mother Viqvor

of fulminating mercury, a new organic acid, homologous with lactic

acid, and to which he gives the name of homolactic acid. Its formida

is CiH-iOe, the general formula of its sails C4H3O5-I-RO. It '^^/^^^:'

orless syrupy liquid, and appears to be identical with the g'ycolic aod

of Strecker (vide p. 100, § 6). The distilled products in the preparation

of the fulminate contain, according to Cloez, aldehyde, formic, acetic,

and nitrous ethers.— Comptes Rendiis, xxxiv, 363, ^' ^'

10. Donarium identical with Thorium, (L'Institut, No. 957.)—P"^*

MOUR addressed a note to the French Academy at their session of M^^/

3d, stating the results of his investigation of Bergemann's proposed

new metal donarium* This substance was extracted by Bergema"^
from the mineral named orangite by Krantz its discoverer, and which

mineral was found near Brevig in Norway, the same locality, it will ^^^

remembered, which furnished Berzelius with his thorite. Bergenia""

states that in the orangite, donarium exists with oxygen as a hydro^^^

silicate. He gives 997*4 as the atomic we'urhi of do?iarium, and de-

duces for its oxyd, with the formula Dr-O^, The number 2294-8. The

characters ascribed to donarium, and esp'ecially the behavior of
^^f^

oxyd with acids, led Damour to suspect that it m'isht be identical
^v'tt^

thorium, and he accordingly made a quantitative analysis of the orangi^^'

See vol. sii, pp. 280, 387 and 433, of this Journal.
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The specimens analyzed were procured from Dr. Krantz of Bonn,
llie color of this species is orange yellow and its fresh fracture has
Ihe resinous lustre and jieneral appearance of the colophonilc of Nor-
way. Jis density is higher than that of any other silicate at present

W^a\ f^'^o''^'"S to Oamour, G.=5-19, which is a little less thanow, the density given by Bergemann.
The qualitative analysis of orangite indicated that it was essentially

a hydrous sdicate of thoria with small portions of the oxyds of lead,
uranium and iron, with lime, ahimina, magnesia, potassa and soda. The
thoria separated from the orangite presented all the characters which
tierzehus in his treatise has assigned to this rare earth. The char-
acters of donarine, as given by Bergemann, differ only in two points
irom those of thoria, viz. : 1st, the smaller density of donarine which
i»i. tiergemann states to be =5-576, while thoria has, according to
iserzelius, the specific gravity =9-402 ; and 2d, the red color which

of M n
'"'"^' ^^^'^"^'^^ ^^''^" calcined. On these two points the results

01 Ai. Jjamour are at variance with those of Bergemann. The density
tne earth from orangite, as determined with the greatest care by

A^amour is 9-366 sufficiently close to 9402, the density of thoria.
ne red color is easily accounted for by the presence of the oxyds ofamum and lead which by the methods of Bergemann would remain

this

e'lrth extracted from the orangite. Prepared with precaution

cha
^ '^ obtained perfectly white and has then precisely the same
meters as thoria. M. Damour concludes that donarium and thorium

r, .

^^'"^' ^^^ iJiat the former must be struck from the list of elements.

sencV%^T S'^
^•^'*^ "'"''"^""^ '^ identical with thorite: but in the ab-

uh A 1 J
details of Damour's analysis we can only give the form-

\vh\l
Bergemann's, (this Journal, xii, 433,) viz., Th^ gi-f-2fl,

zelius
^^^^"^"^^ '^'? '^^y^ to be Th in accordance with the results of Ber-

owi
' thorite contains more water than orangite which may he

den"^
'° ^^"^^ change in the former, as its lustre is more dull and its

Dari
^ '^

r^''
'"*^'^ating such a change. We speak from the com-

T\, V" authentic specimens of the two species obtained from
Wr. Krantz.—B. s., je.]

II. Mineralogy and GEOLocr.

3/ Sulphureis offcnm • ^ ^'^'P""^«'s Of Jirsemc ana ^uipiiur in jtooraisian,

{2d sr"'"'?^-^^^
^^ ^'''^- ^- ^- Ht^bbard.)—In vol. iii of this Journal

senic'^A-'^^
-

'"'' -^ general notice of the existence of sulphurets of ar-

Oron' "k'
'" ^^oordistan, ores, which can be purchased in the market of

the
'^"'.^^'sia. and in the bazaars of Constantinople. Dr. Wright of

iK»
foomiah mission, in a recent letter, gives the following account of

in th
j.^'^'''^'^ ^'om Gawar, with the bishop of Gawnr for our guide,

merk t"^^""" of the mines, which are between Bashkullah and Jula-

crosspf? k"^'

fi^'e hours north of the latter place. The second day we

abo (

^'^^' "'b'ch here flows through a very de^i) ravine, and in

called P°
^^""^^ ^""""^ '^^ '"'^'*^'' reached the little village of Nestorians,

min
^^'"'««is. This is on the mountain side, facing the east, and the

cs are on the same mountain, only ten minutes walk from the village.
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Leaving our horses we called upon a young Turk, who superintends
the mines in behalf of the Turkish government, and drank coffee with

him. He and his allendants Hve in a solitary house on the mountain
side.

Accompanied by one of his men we proceeded to the opening of

this mine, which is worked by the Koords, in the employ of the Turks.
As we reached the phice, an old Koord, the head workman, shut the

door that closed the entrance and looked as if he would say, ' Here are

vast treasures
;
you cannot enter, or if you enter you must pay me for

it.' Having been told that the passage in was so narrow in some places

that none could pass except on their hands and feet, creeping through
the mud, we turned our backs on the old man and followed a young
Greek a few rods down the steep mountain side to the mouth of a

mme whichhad been worked for two years by him and his companion.
On arriving at the entrance we took off our shoes and put on ihe

heavy stout boots of the workmen. Two men entered with us, each

one carrying a torch, one before and one behind. We proceeded to

the head of the mine, stopping every now and then to examine a rich

vein of sulplmret of arsenic enclosed in a hard, black rock.
Ihetwo sulphurets rea/^ar and orpiment are usually intermingled.

and It IS rare that a specimen of either is found alone. The veins vary

in thickness from that of a pane of glass to several inches, but the

amount m the mine is not large, it being worked mainly with the ex-

pectation of reaching a rich deposit farther in the mountain. Since the

lurks have subjected Koordistan to their rule, they have taken posses-

sion of these mines and are working them at the expense of the gov-

ernment.^ Some twenty men, Koords and Greeks, are employed i"

them_. The purest sulphurets are put up in loads and sent off to Con-

slantmople, and the inferior kinds are sold to dealers from Persia.

where large quantities hre used in the baths, combined with lime, W
depilate the body.

Sulphur.—-A large deposit of sulphur exists about five miles from

Gorams. There is a large number of sulphur springs where the water

gushes out of the ground in a state of violent ebullition.
The sulphur gases (?) are exhaled in abundance, and on holding inf

wu-',^''-°"®
°^ '^'^ springs for a moment I was almost suffocated.

While m the mountains we visited Jeeloo, a Nestorian district Iji"?

south of Gawar. No part of Koordistan surpasses or equals it in l^e

beauty and grandeur of its scenery. Its lofty peaks and deep ravines

and grand gorges are unequalled. One of the peaks is seen in a clear

day from the plain of Mosul with the naked eye.
One way led us through a certain gorge, formed as if by the spl''*

ting open of a mountain of rock for the passage of the small stream

of water. '^

We were thirty-five minutes in riding through it. Its sides af«

nearly perpendicular or projecting over our heads, and from 200 W

bUU feet in height. The widest place is not more than twenty feet,
aaA

m others I could almost touch both sides by reaching out my arms as'

rode along. In some parts the sun never shines, and on our return
«^

passed through it between nooa and one o'clock, and most of the w'^?

we were la the shade."

?
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2. Minerdlogical Notices ; by W. T. Blake.—-^j^a^i/.^.—During
the past winter a shaft has been sunk upon the vein of crysialline
phosphate of lime at Hurdstown, Essex Co., N, Y., and larye blocks

massive apatite have been raised 5 some of the largest of these
rnasses weighed not less than 200 pounds, and were nearly pure apa-
tite,—the specimens have very little color, portions of the masses be-
ing translucent and nearly transparent, and resembling the ^"^ asparagus-
stone variety of the mineral. Tlie more compact and opaque masses
frequently cleave into hexagonal prisiiis, some of them having lateral

planes three inches wide. Ehombohedrons resulting from cleavage
are not uncommon.
Brown Tourmaline.—Beautiful transparent crystals of brown tour-

maline occur disseminated in the massive and concretionary phosphorite
at the "eupyrchroite" locality, Crown-point, Essex Co., N. Y. ; termi-
nated crysialsare rare, but the few found are highly modified, and are
crystallographically similar to the crystals fi'om Gouverneur, N. Y., de-
scribed and figured by Rose. (See Dana's Mineralogy, p. 136.) The
color is a light clove-brown, and the crystals exhibit dichroism. Spe-
cimens cut and polished have much beauty as gems.
hed Zinc Oxyd.— Fine cabinet specimens of lamellar red zinc oxyd

can be obtained at the zinc mine, Stirling Hill, Sussex Co., N. Y. The
lamenar masses are disseminated in the highly crystalline limestone
which has frequently a delicate pink hue and transhicent,—cleaving
readily into large rhombohedrons ; the contrast between the red z.inc

and the gangue adds greatly to the beauty and mineraiogical value of
|l»€se specimens. These distinct nodules of oxyd are found at the
junction of the vein of red zinc ore and the limestone, but the oxyd is

Iree from any admixture with franklinite cr^'stafs ;
good crystalline

Specimens of franklinite are now very rare at ihe mine.
Molybdate of Lead,—The mineral examined and reported by me as

cnromate of lead* from the lead mines near Phoenixvilie, Pa., has^ since
been found to be molybdate of lead, containing chromic acid.^ Tho
crystallographic characters of the molybdate are clearly seen In spe*
cimens recently obtained, but in color they much resemble some spcci-

fnensofchromate.
The mineral I announced as lievrile, from the " O'Nell mine,"

^'•^nge Co., has since been described by Prof. Shepard as dimiignetiie.t

. ^'^^^iptioiifrom the summit of Manna Lou, Hawaii.—'Ihe follow-

!"g highly interesting account of the eruption of the volcanic mountaia
JWuuna Loa, is from the Pohjnesian Extra of March 8ih :

Ihe new eruption of IVlauna Loa, of which our correspondent, Mr.
Sheldon, notified us a few days ago, is likely to prove one oi the must
extensive that has taken place on these glands within ibe memory of

*^3n. From the last accounts given below, it will be seen that a
^^st sublime spectacle is now to be witnessed on that island, and
«he end may be the destruction of the beautiful town of Hilo, by the

Molten river now on its course toward that point.

^^e give below the letters of our correspondents, which reach down
*o the 20th ulu

• ThU Jour., vol xiii, p. lie. 1S52. f Ibid. p. IIT

'^i> Skeie«, Vol. XIV, No, 4(r.—July, 1852. 1^
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" HiLO, February 21, 1852.
Dear Sir : The old lion is again out of his den, his eyes flash fire

and his roar is awful. On the Hth instant, at twenty minutes past 3
A. M., a small beacon light appeared on the summit of Mauna Loa,
This light increased until it looked like a rising moon. In half an hour
brilliant columns of lava shot up against the heavens, and a general
burst of blood red fusion poured out of the same orifice apparently,
which disgorged such awful floods in 1843. We were awakened at

about four o'clock, and saw a glare of light streaming through our

windows. Our first thought was that some building near us was on
fire, but on rising we soon perceived that the whole summit of the

mountain was irradiated, and that a vast furnace was there glaring

with vehement heat. The molten flood rolled down the side of the

mountain so rapidly that in two hours we judged its progress to have
been fifteen miles, the whole lava glaring with great brilliancy. This

' flow continued through the day, but with decreasing energy. It be-

comes sluggish at night, and the next day, or after twenty^four hours,

no traces of it were visible from the station ; no smoke by day and no

fire by night. We had thought of paying a visit to the scene of action

;

but when the action ceased our pedestrian desires ceased also. Thus
we slept.

But our slumbers were soon broken. At six o'clock, a. m., on the

20th, we perceived fire issuing from the side of the mountain towards
Hdo, and about half way down the mountain. At first the stream shot

directly down towards Hilo ; but meeting some obstacle near the foot of

the mount, its direction was changed to the north, and it is still flowing
towards Mauna Kea.
A vast area between the mountains is already filled with fire, and

the scene by night is one of terrible sublimity. The red-hot lava still

rolls out of the side of the mountain in awful floods. It seems as if

the bowels of Pluto were being disgorged. While I write, our whole
atmosphere is filled with lurid smoke, through which the sun looks

down upon us with a yellow and baleful light.
The horizon is hung in murky drapery ; detonations, like distant

thunder, are heard from the mountain, and capilliform vitrifactions are

filling our streets. The flood may come down upon us or it may not.

On Monday I am off" to meet it. It is near the woods.
Monday, 23<i.—The eruption is still internally active. The fiery

fluid IS m the upper region of the woods and the smoke is "real. Or-
W. and myself are packed and ready to start for the mountain.

. ,
,

Yours truly, T. Coan."
Another correspondent writes as follows :

. ^ . . «, .

" Hilo, February 24, 1852.
Another eruption is now taking place on Mauna Loa. It presents a

scene of sublimity unsurpassed. The side of the mountain has opened
about midway down the dome, and the lava pours out with unrestrained
etfort and comes rolling, tumbling and flashing on toward Hilo It is ac-
companied with frequent explosions. At night the imagination cannot
conceive a spectacle more awfully grand. The immense flow of lava
reHects upon the clouds its cherry red hue, and as they gather in density
about the mountain, are caught up by the upward current of atmos-



Mineralogy and Geology. 107

phere, and hurried with rapidity into every imaginable shape, present-
ing in ihe heavens a wild picturesque scene. Though the distance
from^ the mountain to the sea seems too far for the Uiva to flow, it is

not impossible, and if it continues to flow for many days as freely as
ifnow does, it is quite probable it will reach the sea somewliere near
Hilo.''

'' HiLO, February 26, 1852.
Deas Sir :—I add a line io the above to inform you that up to ihis

date the action of the late eruption is undiminished. Truly our island
«s on fire, A line from Mr. Coan informs me that he passed within
nve or six miles of a stream of lava, yesterday, which was burning its

paih through the woods, in the direction of Puna. The action on the
mountains was more intense last night than it has been since the morn-
jng of the 17th. I need not add that we are all deeply interested in
knowing when, and where, and how, this fiery flood is lo'^reach the sea.
Ine locality of its source almost precludes the hope that its progress
can be as harmless as on a former occasion.

^
Yours truly, F. Coan,'*

By advices to Hilo to the 2d inst., we further learn that the stream
ot lava had burned through the woods to within fifteen miles of Hilo,
^nd that it was still progressing. The current was not so rapid as at
first, but it is gradually filling up all the inequalities of the ground, and
u was supposed at that date, that it would ultimately reach the sea, and
discharge itself into the bay of Hilo.

ihe light at night was very brilliant, and at Hilo it was almost as
"ght as day. Persons who' left this city last week on a visit to Hilo,
^vill arrive at a seasonable moment to witness one of the most sublime
P enomena of nature, and one of so rare occurrence that few are for-
tunate enough to witness \L—AUa California.

lAccording to later accounts the eruption ceased when the stream
nad reached within seven miles oi Hilo.]

4. On the Strudiure of ihe Iguanodon, and on ihe Fauna and Flora
V tlie Wealden Formation^ (Proc. Royal Institution of Great Britain,
jHarch, 1852.)—The geological phenomena of the southeast of Eng-

land, comprising the lithological characters and organic remains of the

^duvial. Tertiary, Cretaceous, Wealden, and Oolitic deposits, were de*
scribed in two lectures delivered to the members of the Royal Institu-

2 x/
^^' Wunlell in 1836 and 1819- In those discourses the Fauna

and Flora of ihe Wealden were cursorily noticed, and the Iguanodoa
^nd other gigantic terrestrial reptiles, whose fossil remains have ia-

vested the strata of Tilgate Forest with a high degree of interest, were
onefly alluded to. The present lecture was restricted to a considera-
tion of the Fauna and Flora of the countries whence the deposits con-
s^ituting the Wealden districts were derived ; and the osteological char-
deters of the most remarkable fossil Saurians peculiar to this geological
<ipoch, were especially illustrated.

After a concise exposition of the characters of the various formations

^hjch have succeeded, and nosv overlie the Wealden, or in other words,
are of more recent origin—namely, the Drift or diluvium, containing

Jones of large mammalia, as the mammoth, mastodon, rhinoceros,

horse, deer, &c. ;—the Eocene, or ancient tertiary strata of the London
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basin, abounding in marine exuvise of special and for the most part
extinct types ;—and the Cretaceous or chalk-formation, comprising
the white chalk of the North and South Downs, and the chalk-marl,
^alt, and greensand, of Surrey, Kent, and Sussex, the whole charac-
terized by innumerable marine shells, zoophytes, fishes, reptiles, &(?.,

of extinct species and genera ;—Dr. Mantell proceeded to illustrate the

structure of the Iguanodon as exemplified by the isolated parts of the

skeleton hitherto discovered, and of which numerous examples were
exhibited on the tables of the Institution.

The perfect germ, and the unused tooth, of the Iguanodon, are char-

acterized by the prismatic form of the crown, which is traversed on
the thick enamelled face by three or four longitudinal ridges, and has
the lateral margins denticulated, and the summit finely crenated ; in

this state the teeth resemble those of the living Igiiatia of the West
Indies,—a rese-mblance which suggested the generic name of Igmno-
-don. But the fossil teeth are of enormous size in comparison with

their recent prototypes ; for the teeth of the Iguana are as small as

those of the mouse, while those of the Iguanadon are often one inch

wide, and three inches in length. Specimens exhibiting the above
characters are, however, rare; the summit of the crown is usually
more or less worn away by use, and the fang removed by absorption
from the pressure induced by the upward growth of the successional
teeth. In the first example discovered by Dr. Mantel! (in 1820), the

crown was ground down so as to present on its inner face a smooth ob-

lique surface with a cutting edge on the summit, and the marginal cre-

naiiofis were worn away
; in this state the fossil so strikingly resem-

bled an upper tooth of a Rhinoceros, that Baron Cuvier pronounced it

to belong to a species of that genus. Numerous teeth in difierent

stages of growth and detrition were at length obtained, and ihe reptilian

character of ihe animal to which they belonir was satisfitctorily deter-

mined. Three years since the first specimen of the lower jaw was
chscovered by Captain Lambart Brickenden, in the same quarry in

Tilgate Forest, from which the earliest known tooth was obtained ; and

subsequently a portion of the upper jaw with teeth, has been procured
Irom the Hastings' strata.

Referring to his various memoirs on the iGuanodon in the Philosophi-
cal Iransactions, and to his recent work on The Organic Remains in the

British Museum,* for details, the lecturer stated, that while the com-
pound structure of the lower jaw, and the mode of dentition, established
the re'ptilian character of the original animal, the maxillary organs pre-

sented a nearer approach to those of certain mammalia, than is observ-
able m any other reptiles. The teeth in the upper and lower jaw were
arranged in a sub-alternate order as in ruminants; the face of the

crown or that having the thickest coat of enamel, is placed mesially
or on the inner side of the lower teeth, and on the external surface of
the upper. The anterior part of the lower jaw is edentulous, and its

symphysial extremity forms a scoop-like process, which resembles the

corresponding part of the inferior jaw of the Edentate mammalia, as

RemZfo'/'i'j^T-f",*^ t^"' '^'^"fh'"^^' «r a Hand-book to the Gallery of Organic
"ernaws o£ tha Bntisli Moseuin," oue voL 1&51, published bv H. Q. Bolm.
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for example the Mylodons : and the great number and size of the vas-
cular foramina of the jaw, indicate a greater development of the lips,

and inieguments, than occurs in any existing animals of the class Kep- "

tilia; the sharp ridge bordering the deep groove of the symphysis, in
W'hich there are likewise several foramina for the exit of nerves and
blood-vessels, evidently gave attachment to the muscles and integu-
rnents of ihe lip : while two deep pits for the insertion of the protrac-
tor muscles of the tongue, manifest the mobility and power of that
organ. There are therefore strong reasons for supposing that the lips

of the Iguanodon were flexible, and in conjunction with the long fleshy
prehensile tongue, were the chief instruments for seizing and cropping
the leaves, branches, and fruit, which from the construction of the
teeth we may infer constituted the food of the original. The mechan-
ism of the maxillary organs, as elucidated by recent discoveries^ is thus
in perfect harmony with the remarkable characters which rendered the
nrst known teeth so enigmatical : and in the Wealden herbivorous rep-
tile we have a solution of the problem, how the integrity of the type
of organization peculiar to the class o^ cold-blooded vertebrata was
niaintained, and yet adapted, by simple modifications, to fulfill the con-
tlilions required by the economy of a gigantic terrestrial reptile, des-
tmed lo^ obtain support from vegetable su'bstances : in like manner as
nie extinct colossal herbivorous Edentata, which flourished in South
America, countless ages after the country of the Iguanodon and its in-
habitants had been swept from the face of the earth.

Ihe structure of the cervical, dorsal, and caudal verlebrEe, of the
J^ibs, the pectoral and pelvic arches, the sacrum formed of six anchy-
osed vertebras, the bones of the extremities, and certain dermal ap*
pendages, were successfully described, and illuslrafed by drawings and
specimens. From the facts adduced, Dr. Mantell infers that this stu-
pendous reptile equalled in bulk the largest herbivorous mammalia, and
^y^iis as nnassive in its proportions; for living exclusively on vegetables,
^ abdominal region must have been greatly developed. lis limbs
Were of proportionale size and strength, to support and move so enor-
*^ous a Carcass ; its length, as proved by recent disvoveries, was of
crocodilian proportions, for there is no doubt that the tail was very
5*""; and the largest Iguanodon may have attained a length of fronsi

^^^y to sixty feet.
^ ^

^

Ihe HylcEosaurus, Megalosaurus^ and several other genera of rep-
tiles were severally noticed

' ^

....
ne British Museum. The Pehrosaurus was next described somewhat

^41 r^^"^''
^^^ ^^^ characters of the stupendous humerus, or arm-bone,

" 2 ffet long,) scapula, clavicle, vertebrae, sacrum, and pelvis, were
pointed out, whh the view of illustrating a most interesting discovery

U-
^"^ ^ ^^^^' ^^ys previously by S. H. Beckles, Esq., of St. Leonard's.

^^Uh much labor and skill, Mr. Beckles had succeeded in exlraciing

^^^ a block of Wealden sandstone lying on the Sussex coast, and
^hich was only visible at low water, the perfect radius and ulna (bones

J[
^'{^ fore.urm,) and humerus, (arm-bone,) of a gigantic reptile, which

^r. Mantell pronounced to be a new species of Pelorosaurus, and pro-

posed to name PeJorosaurus Bccklcsii. THe generic idcntiiy and ,tpc-

^yic difference between this humerus, and that of the Pel Conybeari,

, and reference made to the specimens in
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which was placed beside it, were pointed out, and the remarkable modi-
fication of structure presented by the ulna was explained. The arm-
bone of the P. Conyheari is 54 inches long, the corresponding bone of a
Gavial or gangetic crocodile 18 feet long, in Dr. Grant's Museum, is

but llj inches; the humerus discovered by Mr. Beckles is 22J inches
in length, and the bones of the fore-arm are 16 inches long.

^ A por-
tion of the scaly cuirass which covered the limbs and is composed of
hexagonal plates, were exhibited.

The lecturer then took a rapid view of the other reptiles that were
contemporary with the Iguanodon, enumerating the Pterodactyles or
%mg lizards, and several genera of Crocodilians and Chelonions.
Examples of marme and fresh-water turtles are not uncommon in the
Weaiden deposits; and the strata near Swanage have "furnished many
beautiful specimens to the researches of Mr. Bowerbank.
Oi Fishes there are nearly forty known species in the Weaiden,

which are chiefly referable to the Ganoid and Placoid orders. The
fishes most abundant in the rivers of the Iguanodon country were two
or three species of Lepzdo^Hs,—ganoids closely allied to the Bony or
Lrar-Pike of America

; their teeth and scales are everywhere to be
met with in the Tilgate strata.

The Invertehrale Fauna comprised many genera of Insects, a kvr
Lrustaceans,^ and numerous fresh-water MoUusca.
Insects.~The Insecls (for a knowledge of which we are mainly in-

1 If !.° ^ scientific acumen of the Rev. P. Brodie) amount to seve-
ral hundred specimens, comprising between thirty and forty families or
genera, and they are referable for the most part to the orders Coleop-
tera, Urihoptera, Neuropt.era, Hemiplera, and Diptera. Among them
are several kinds of beetles, dragon-flies, crickets, May-flies, and other
familiar iorms which are closely allied to species that inhabit temperate
climates.

Mollusca.—The most numerous shells belong to the genera Cyclas
and Paludina. Of the latter, which is a genus of fresh water snails,

there are a ievi species that abound in the Weaiden clays and Purbeck
beds, and form extensive strata of shelly limestone, the compact masses
ot which are susceptible of a good polish and are known by the names
of Sussex, Petworth, and Purbeck marble

; the latter was in great re- H
quest in the medieval ages, and is the material of which numerous
tombs and monuments, and cluster columns in our ancient cathedrals
are constructed. Two common inhabitants of our pools and streams,
the Planorbis and Limneus, also occur. Several species of Unio, some
of which rival in magnitude the pearl-mussels of the Ohio and Missis-
sippi, likewise abound in the Weaiden deposits. Fresh-wafer Enio-
mostraceans, Cyprides, of several species, swarm in many of the clays
and iron-stone beds of Sussex and the Isle of Wight.
The Flora of the country of the Iguanodon appears to have been as

rich and diversified as the Fauna.
ifi

Closely allied to ^5tes, Pi^ius, Araucaria, Cupressus, and Junipers,
Clothed Its hills and plains ; with these were associated arborescent and
nerDaceous l-erns, comprising upwards of thirty species ; together with

Scenn^'ft'''^'^'
^^^ ^'^^^ ^"'^'^ ^° Dracana, Yucca, fc. Equis-

^ut^eous and Lycopodiaceous plants also abounded ; and even the com-
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mon inhabitants of our streams, the CharcEy flourished in the rivulets of
that marvellous region.

As examples of the vegetation of the Wealden period. Dr. Manlell
(lescribed the petrified forest of Coniferce and Cycade^ in the Isle of
Portland : the accumulation of fossil firs and pines exposed on the
souihern shore of the Isle of Wight ; and the coalfield of Hanover,
"Which entirely consists of the carbonized foliage, trunks, and branches,
of coniferous trees, drifted from the country of the Iguanodon.
The facts thus rapidly noticed proved that during the deposition of

the Wealden, Oolitic, and Cretaceous strata, there existed an extensive
Island or Continent, diversified by hills and valleys, and traversed by
streams and rivers teeming with fishes, craslaceans, and moUusca,
closely allied to types, which at present inhabit the fresh-water of tem-
perate regions

; and that with these were associated fluviatile turtles,
and crocodilian reptiles, whose livinj; analogues, are restricted to trop-
ical climes. Colossal herbivorous and carnivorous saurians, differing
esseniially in structure from all known existing forms, were the princi-
pal inhabitants of the dry land ; and these, together, with flying liz-

ards, and possibly a few birds, and very small mammalia, constituted
the vertebrate fauna of the country or countries, which supplied the
niatenals of the Wealden strata, and of the fluvio-marine deposits
^'hich are intercalated with the purely oceanic beds of the Oolite and
^nalk,

,
1^'*^ ^"^ appears, according to the present state of our knowledge, that

te classes Mammalia and Aves, which constitute the essential features
tne terrestrial zoology of most countries, were represented through a

period of incalculable duration solely by two genera of very diminu-
^^ve mammals, and a few birds; while the air, the land, and the
paters, swarmed with peculiar reptilian forms, fitted for a,erial, terres-

AH^"^
.aq^^atic existence.

Admitting to the fullest extent the eflect of causes that may be sup-
pQsed to have occasioned the absence of mammalian remains in the
secondary deposits, the immense preponderance of the reptile tribes is
s "1 unquestionable. Some authors have attempted to account for this
^nomaly by assuming that antecedently to the Eo'cene period, our
panet was not adapted for the existence of mammalia, in consequence

Its atmosphere being too impure to support higher types of animal
^^ganjzation than the cold-blooded verlebrata. But the certainty that

Iri"^^ r
'^^ ^^ niarsupial and placental mammalia inhabited the coun-

ilv^^
^^^ Megalosaurus and Pterodactyle,—that birds in all probabiU

and^'"^^^*^^
^vith the Iguanodon,—and the fact that insects and mollusca,

,
^^^^^' ^^^ plants, which now inhabit regions abounding in birds,

jj"^
"?f

"^"^alia, flourished during the " Age of Reptffes,

JDo K
P^^'^*^^^ conditions of the earth, and the consth^.. ..... ^.

wh''
h ^^'^"^^ of ihe waters, differed in no essentia) respect from those

*ch now prevail, and that the laws which govern the organic and in-

^"'c kingdoms of nature have undergone no change.

"— demonstrate

tution of the at-

thi ? ^^^ '^'^^^ Reptilia was developed during the periods embraced in
's discourse to an extent far beyoad what has since taken place, ap-

Pj'ars to be indisputable, nor can anv satisfactory solution of the pro-
etn be offered from, the data hitherto obtained. Future discoveries
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may however show that coeval with the country of the Iguanodon there

were regions tenanted by birds and mammalia ; and that the ahnost

exchisively reptilian fauna of the lands whose zoological and botanical

characters have formed the subject of this Lecture, was but an exag-

gerated condition of that state of the animal kingdom which is exhibited

by the present fauna of the Galapagos Islands.*

In conclusion, Dr. Manlell alluded to the recent discovery of reptilian

remains (the Telerpelon Efginense^ and the presumed Chelonian foot-

tracks) in the Old Red Sandstone of Morayshirejt in proof of the ne-

cessity of bearing in mind the salutary caution of Sir Charles Lyeli,

" that as our acquaintance with the living creation of past ages must de-

pend in a great degree on what we term chance, we ought never to as-

sume that the first appearance of any type of animals or plants took

place at the precise point where our retrospective knowledge happens

to stop,''

5. Note on the Fluor-spar locdlUy of Gallatin Co., Ill; by (?• J-

Brush.—Shawneetown, Gallatin Co., IIL, has long enjoyed a reputation

among American mineralogists as a locality for fluor-spar. Having

had occasion, a few months since, to visit the southern portion of H'^*

nois, I explored this locality. It was found however that the fluor-spar

did not occilir, as reputed, at Shawneetown, but ten to fifteen miles far-

ther down ihe Ohio, and a half a mile to a mile north of the river.

The fluor occurs in the carboniferous limestone, it forms numerous

veins, many of which are from ten to twenty feet in thickness. It '^

highly crystalline and often very fetid ; beautiful crystallized specimens

are found in pockets in the veins, which are sometimes entirely col-

orless, frequently of a blue, a violet, or a pink tint, and more rarely of

an emerald-green.

The localities have been quite extensively worked for lead, which,

under the form of galena, is associated with the fluor. The amount

of galena is quite considerable, although no regular vein has as ye^

been found; it is somewhat argentiferous, yielding, on an average ^^

several specimens examined, about four ounces of silver to the ton-

The mining of these veins has developed, besides some fine crystal-

lizations of fluor, as a compact variety in which the associated galena

also has the compact structure. An immense amount of a remarkably

fine quality of fluor-spar could be obtained from these veins shou!<^

there be a demand for it in the arts.

Near Rosiclare there are large veins of calcite which have also been

worked for lead, in these mines are found finely crystallized specimcos

of zinc-blende and calcite.

Five miles back from Ellzabethtown, in the same county, is an et'

tensive deposit of bog and pipe iron-ore. Two furnaces have beeO

erected near the mine.
Nitre is found about a mile north of the river between Elizal>^*"'

town and Rosiclare.

* See " Wonders of Geology " Sixth Ed., p. 893

J Lyell'a " Manual of Geology " Fourth Ed., p. s
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IIL BoTAr^y AND Zoology.

1. Tlie Complior-Tree of Sumatra^ (Dryobalanops Camphora,)—An
account of this tree, and of the mode of procuring the peculiar and high-
priced camphor y,'\\\c\\ it yields, is given by Dr. Junghuhn, who has trav-
elled largely in Sumatra, and Prof. De Vriese,of Leyden, in the Ned-
erlandsch Kruidkundig Archie/, for 1851, An abstract of the memoir,
translated into English by Miss De Vriese, is published in Hooker's Jour-
nal of Botany for Feb. and March, 1852. The Dryobalanops is a gi-
gantic tree, rising for fifty or even a hundred feet above those which
compose the chief mass of the forests where" they grow, just as the
st^eeples of churches appear above the roofs of the houses in a town.
Ihe trunks of the full-grown trees are from 7 io 10 feet in diameter at

inV^^"^
base, and from 5 to 8 feet'higher up : they rise to the height of

100 or 130 feet, and their ample crown is from 50 to 70 feet in diameter.
Ine tree has a limited range, being confined to the seaward slope of
the mountains of south-western Sumatra, most abundant on the lower
slopes and the outlying hills of the alluvial plain, and extending in
latitude from F 10' to 2° 20' N. and perhaps farther to the North.
^(imphor-oil occurs in all ihe trees, and is most abundant in the younger
branches and leaves. The solid Camphor is found only in the trunk of
ne older trees, especially in fissures of the wood, and in smaller
qtmniity than is generally supposed. Colebrooke, and authors who
ave copied from him, assert that camphor is found in the heart of the

ifee in such quantity as to fill a cavity of the thickness of a man's
*|'fn; and that a single tree yields about eleven pounds. The price of

J

^!. camphor, which at Padang sells for about $340 per hundred
weight, suffices to show that the account is much exaggerated. The

/l?^^
occurs only in small fissures, from which the nalives, having

^ led the trees and split up the wood, scrape it off with small splinters,
or with iheir nails. From the oldest and richest trees they rarely col-

Tk'^^'^^
^'*an two ounces. After a long stay in the woods, frequently

^
three months, during which they may feJl a hundred trees, a pariy of

"rly persons rarely bring away more than 15 or 20 pounds of solid
camphor, Worth from 200 to 250 dollars. The variety and price of

s costly substance are enhanced by a custom which has immemo-

Sff
^ '""^^'^''cd among the Butias, of delaying the burial of every per-

yjl?

'^"0^ during his life had a claim to the 'title of Rajah (of which each

^*
^ge has one,) until some rice, sown on the day of his death, has sprung

^Ps grown, and borne fruit. The corpse, til! then kept above-ground

lilT'^^h
^'^^ ''^'"g' 's "*^^v? with these ears of rice, committed to the earth,

e the grain six months before; and thus the hope is emblematically
pressed, that, as a new life arises from the seed, so another life shall

gxjfor man after his death. During this time the corpse is kept in the

..^"^^j' '^closed in a coffin made of the hollowed trunk of a Durion, and
ne whole space between the coffin and the body is filled with pounded

nt"r ' for the purchase of which the family of the deceased Ra-
J^n often impoverish themselves. The camphor-oil is collected by in-

»3»ons at the base of the trunk, from which the clear, balsamic juice is

'^g^ «!owly discharged,
^coxD Series, VoL XIV, No. 40.—July, 1852. 15
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2. The Chinese Rice-Paper Plant.—It was long thought that the beau-

tiful and well-known '* ricG-paper of China was made from the pith of an

Mschynomene: but this has been shown to be incorrect. Two years

ago Sir Wm. Hooker published, in his Journal of Botany .^
some selec-

tions from a series of Chinese drawings, representing its manufacture
from a strange looking vegetable, which, it now appears, must have

been a hoax upon Europeans. For at length Sir Wm. Hooker has ob-

tained, from the island of Formosa, where alone it is known to grow,

some imperfect specimens (stems and foliage) of the true plant; from

which is made a figure, published in the January number of his Jour-

nal ; and an account is given in the February number. Enough is now
known to render it most probable thai the plant is Araliaceous Tand it is

provisionally named Aralia ? popyrifera. Hook. The stems are arbo-

rescent or frutescent, and are filled with a very large and beautifully

white pith, from which the paper is made,
3. Fungi CaroJiniani Exsiccati.—Sets of specimens illustrating the

Mycology of North and South Carolina, are in preparation, we under-

stand, by H. W. Ravenal, Esq., of Black Oak, South Carolina, one of

the^most zealous and active botanists of our Southern Stales, and who,

incited by the example of Mr. Curtis, has engaged in the study of our

Fungi with characteristic energy. He is aided by Mr. Curtis and by

the Rev. Mr, Berkeley of England. The first fasciculus, comprising
100 species, nearly half of which are said to be peculiarly American,
is announced to be published in the course of the present summer.
The publisher is Mr. John Russel, of Charleston, S. Carolina, to whom
early application should be made for copies.

4. Antonio Berloloni; Miscellanea Bolanica ; parts 1-10. Bologna
1842-51, 4(0—with 44 colored plates.—The most important part of

this work is an account of ihe tree that produces Ebony, from specj-

mens received from Mozambique. The tree proves to be a Legumi-
nosea, on which Prof. Bertoloni has founded a new genus, Forna*
sinia ebenifera, named after the Bolognese merchant, who collected

and furnished the specimens. But in Hooker^s Journal of Botany, the

plant is referred to the gewis Millettia. For us, however, the chief

interest of the Miscellanea Bolanica comes from the descriptions and

figures here given of numerous species of plants, founded on a well-

known collection made about 20 years ago by Dr. Gates, (here called

''Dr. Gaves,") in Alabama. A set of these plants was presented by the

Prince of Canino to Professor Bertoloni, Unfortunately Prof. Bertoloni

was not aware that the new plants of this collection have been long

since published byNuttall, Torrey, and others; nor is the Italian botan-

ist always happy in referring the plants to their proper genera. Before

they find their way into systematic works, it may be well to refer the

names here proposed to those generally received in the United States.

Thus, Lactuca Alabamensis,i?fr/. /. c. 4, p. 10, is L. graminifolia, Michx.
His Nabalus quercifolius, is N. Fraseri, DC.

Hieraclum caulophyllum is H. vcnosum § subcaulescens.
Liatris radians is L. elegans, WilhL
Liairis sessiliflora is L. spicata, L. var. ^ Torr. ^ Gr.
Liatris lanceolata is L. gracilis, Pursh.
Liatris umbellata is Vemonia angustifolla, Michx.

>
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Eupatorium stigmatosum is E. album, Linn.

Willi.

Willd.

, Willd
4-

Tussilago oblongifolia is Chaptalia tpmentosa, Vent.

Aster scabrosus is Sericocarpus torlifolius, Nees.
Aster muliiflorus is A. dumosus, Linn.
Aster microphyllus is A. adnatus, Null.
Aster rigidus is Diplopappus linariifolius, Hook.
Solidago ubuvata (not figured) is S. pulverulenta. Null.
Sollddgo genisloides (not figured) is apparently S. virgata, Michx.
Actinomeris alata (not figured) is probably Verbenia Siegesbeckia.

JRudbeckia nndiflora is Helianthus Radula,
Eudbeckia lanceolata (not figured) is probably R. hirta.

Helianlhus gracilis is H. heterophyllus, Null,
Coreopsis callosa (not fi^jured) is C. anguslifolia, Ait.

Coreopsis heteropbylla (not figured) is probably C. aurea, AiL
Coreopsis cuspiduta (leaf figured) is certainly C. aurea.

Coreopsis jasminifolia is another form of C, aurea.
»gtiiera glandulosa (not figured) must be Baldwinia uniflora!

Gatesia Alabamensis, NovT Gen. Compos. (" Eadem vero facile

ostendit, quam infirma sunt systemula, opus inanuum hominum.
Bum enim fert habitum plantarum Compositarum, recedit ab iis

antheris liberis, forma singular! coroHse, et stylo simplici," etc) is

Peialosiemon corymbosum, Michx. !

Mariscus aureus i's M. echinatus, EIL (Cyperus Baldwinii, Torr.)

Cyperus pes-avium is apparently C. denratus, Torr.

Cyperus filicinus, is apparently C. Gatesli, Torr.
Cyperus Fonlanesii, is C. Nuttalii, Torr.
Petalostemon bicolor is P. gracile, Nait.
Tephrosla mollissima is T. spicata, Null.
Poralea alnifolia and P. alopecurina arc Rhyncosia tomentosa, Torr.

Clitoria Ainbamensis is Cenlroscma Virginiana.
Lespedeza cyiisoides is Pitcheria galactoides, NufL ! with the flow-

ers colored purple ; whereas they are said to be yellow in the liv-

ing plant.

Died
^

f'lodia auriculosa is a variety of D. Virginica.
^abbatia simplex is Rhexia stricta, Pursh.
^uscuta remotiflora and C. frulicum, (not figured,) must be left for

Dr. Engelniann to determine.
Melamhium blglandulosum, (not figured) is probably Zygadenus gla-

berrimus, JSIichx.

''Uphorbia discolor is E. polygonifolia, Michx. non Linn. (E. corol-

lata var. >) A. G.

5. Outlines of the Natural History of Europe.— The Vegetation of
^rope, i/s conditions and causes ; by Arthltr Henfbev, F.L.S. Lon-

don, 1852, pp. 387, 24mo. Van Voorst.—This is the fir-st of a series of
popular works on the Natural History of Europe, undertaken by Mr.
Viin Voorst

; and it is a very interesting one. Mr. Henfrey discusses

E
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first, the General Influences on the distribution of Vegetation, namely
the elements of climate in Europe, the soil, &c. ; next the Special In-

fluences on the distribution of plants ; or the circumstances to which the

peculiar vegetation of particular parts of the world may be supposed to

be owing, in connexion with the hypothesis of creation at specific cen-
tres, (which he adopts) and the varied causes both of the diffusion and
of the limitation of species. Then follows a general account of the

Vegetation of Europe, treated under ten natural provinces, viz. : The
Scandinavian Peninsula; Iceland and the Faroes ; The British Islands;
The North-European Plain; The East-European Plain ; The Cemral
European Highlands

; The Alps; The Spanish Peninsula; The Italian

Penmsula
; The Greek Peninsula. Mr. Henfrcy has availed himself

of all that has recently been written on this class of subjects, has care-
fully digested and systematized it, and presented it in a clear and suc-
cinct manner. A. G.

of the Crustacea of
Capt. C. Wilkes, U. S. N.; by James D. Dana.-PAGURIDEA,
conimued, MEGALOPIDEA and MACROURA, (Proc. Acad. Nat.
Sci., Philad., 1852, pp. 6-28.)—The genera of Paguridea described
in this paper have already been mentioned in this Journal.* The fol-

lowmg are the observations on the Megalopidea, tofreiher with the de-
scriptions of the new genera, omitting those of the species.

Megalopidea.—The quesilon of the maturity or immaturity of the
Megalopae and that of their true place in the natural system, still re-

main in doubt. Without touching on these points, at this time, I pro-
po^ to describe some new genera and species pertaining to the group.

Ihe species, however diverse, agree in the structure of the abdomen
and us caudal appendages; in the position of the four antennse between
the eyes

;
in the articulatio.is of the outer antennse ; in the inner an-

tennas folded longitudinally or obliquely either side of the beak; in the

general lorm of the outer maxillipeds
; in the large size and lateral

position of the eyes without orbits; in the general structure of the

legs
;
and in their habits. The beak is either horizontal or flexed down-

ward, and has usually a sharp prominent tooth, either side of it, exte-
rior to the inner antennae.
The genus Megalopa, Leach, as now accepted, embraces two dis-

tinct sets of species— the M. Monta- .... -_ „j,^^,^^ ^„^ ^,^. ^,j_u,iiugui ana armala tor vvhicn u waa
instituted by Leach, and the M.mutica of Desmarest. The former (the

true Megalopse) have the beak nearly horizontal, with rarely a tooth
either side, and there is a reflexed spine on the ventral surface of the
first joint of the 8 posterior legs. The latter has the beak bent down-
ward vertically, and either side of it there is a prominent spine or tooth ;

the ventral surface of the base of the legs is unarmed. The M. mulica
IS very closely related to Monolepis spinitarsus of Say, the only dif-

lerence being that the extremity of the posterior legs in this species of
Monoiepis bear 3 or 4 setoe rather longer than the tarsus, while
the descriptions of the mutica make mention of no such seiEe. The
posterior tegs in Monolepis fold up and overlie the carapax : but

Vol. jdii, p. 121.
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these legs are otherwise like the preceding, though somewhat smaller,

and it is probable that this habit in \,\\e M. mutica has been overlooked,

as these animals almost aivvajs swim with the posterior legs extended
like the others, when taken and kept in a jar for examination, and they

also have them extended when walking. These legs do not resemble
at all the poslerior pair in Porcellana or Galathea, I had examined
several species before I discovered this habit with regard to the poste-

rior legs. The animal also throws the fourth pair of legs forward along
or over the borders of the carapax, so that the extremity overlies the

bases of the eyes and the tarsi hang down in front ; and at the* same
time the two preceding pair are folded up and lie against the sides of

the carapax outside of the 4\h pair, or the third pair may be thrown
forward like the 4th. A Sooloo species, and another common off Cape
of Good Hope, were observed swimn:iing with the legs thus disposed.

Say's genus Monolepis* also embraces two groups, alike in the de-

flexed front, and the longish setae at the extremity of the posterior

tarsi. In one division, including the M, inermis^ the tarsi are flattened

styliform, and unarmed, with either lateral edge sparsely furnished
^i^h minute hairs ; the fossa of the sternum along which the abdomea
lies when inflexed, has a prominent trenchant border; the depressioa
on the carapax for the posterior legs is rather abrupt and somewhat
Qeaily defined

; the body is very convex and obese, with the sides high
and verucal, and much wider behind than before, being gradually oar-
rowed forward.

The other division has the tarsi unguiform, compressed, and spinous
helow, the antepenult spine always longest; the fossa of the sternum

.

^ith flaring borders; the depression of the carapax for the posterior
^gs shallow concave ; the body more flattened above, with the sides

^ore oblique. This division corresponds io Monolepis spiuilarsus,

Besides the preceding, there is another group of Megalopidea, ex-

^fnined by the author, resembling Megalopa of Leach, except that the

tarsus of the posterior legs is naVrow lamellar instead of uoguiculaie,
and edged with longish settee somewhat shorter than the tarsus.

There is still another Vroun in which the front is horizontal and trl-

]

Anere is still another group i

cuspidate, the inner antenuEe when retracted being exposed in the in-

terval between the beak or inner cusp and either outer, lying In view
^ 'n Plagusia.

*^ith these explanations we give the characters of the genera.

1- ^loNOLEPis, Say.—Carapax fronte tricuspidatussed valde deflexus

*deoque frons superne visus medio non acutus sed truncatus. Pedes

I*
^'nores, supe carapacem srepe restanies, depressione ad eos reci-

Piendosabrupta; tarsis inermibus, depressis,styliformvbus, paris postici

pon depressis, apice 3—4 setis longiusculis (tarso paulo longionbus)

instructo. Sterni fossa abdominalis marginibus bene prominens et sub-

^^'^y^-'-^Ionolepis inermis. Say, typus est.
,. t • t. ^ o

2. Marestia, Da«a.—Carapax fronte Uti in Monolepu Pedes 8
PosUci ad basin infra non armati ; 5ti minores, super carapacem sa^pe

* Joum. Acad. Ifat. ScL. PhilaAJ, 155. The l
. t> ah^^ ..f rwU

•J
earning a .p.cimen of Sa/«k inermis. to Prof. Ley^s R.

^^'^^^l!^^^'*^"^ S. C. Aaother related species was obtained by tlie author lu the East Indies.
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restantes, depressione ad eos recipiendos parce concava : tarsis styli-

formibus, unguiculatis, spinis infra armatis, paris posiici apice setis
longiuscuhs instructis.—Typus est Monolepis spinifarsus, Say. Hi^ nnr.

imeret quoque Meg. mutica, Desm., si ejus pedes posiici setis loi „
culis confecti

; aliter genus novuin inslituendum. Verbum " Marestia"
Desmarest commetnorat clarissimum. '

.

3. Megalopa. Leac/i.—Carapax fronte simpliciter rostratus, rostro
vix deflexo, acuto. Pedes 8 postici ad basin infra uni-spinigeri ; 5ti

minores tarso styliformi.—Typus Me
4. Cyllene, Z>a«a.—Carapacis frons uti in Megalopa. Pedes 8

postici ad basininfrauni.spinigeri
; 5ti minores, tarso anrruste lamellato,

setis longiuscuhs partim cilialo.^^ r m . — — - -^^ ^

5. TaiBOLA, Z>fl«fl.—Carapax fronle horizontals, tricuspidatus, rostro
^vel cuspide mediana) tenui, cuspidibus externis vix longiore. Antennffi
mternse inter rostrum et cuspides externas apene inflexce. Pedes pos-
tici minores, tarso unguiculato setisque longis non instructo.

of new species of
this paper :»« . ' ,

* ,, y .
°— ^--v,..* u-tutf tc/cu- III (fits imV'-' •

—
Marest.a elegans M at ant.ca, M. pervalida ; Monolepis orientalis;
Cyllene hyalina, C. furcger; Tribola lata, T.ipubescens.

MACK0URA.-Tn the account of the Macroura, this tribe is arrangedanew several new genera are added, and 59 new species described.

.CTV^^F JT""'^^^ '^^ ^'''^ «"^ ^"•f^"'- here makes a sin-
gle modification which consists in removing the Pena^us group Uom
the Caridea, and making u a distinct subtribe.

^ ^
-

r2l T ^' ""'" '" P''"'"^ '^^ g^"^^ G'-^'^'hea with the Ano-
moura

,
arid near U we arrange ^glea, which widely differs from most

other rdated species m having penicillate instead of foliose branchis.

x\l.
^^'^'•°."''^' e^c'"d'"g these groups, includes three distinct sec-

tions or subtribes, pertaining to two series

rZt£'/ *f7 '"^'^"^f
the " Fossores" of authors, or the Tha-

LASsiMDEA, which have c^Dse relations on one side with the Paguri,
and on the other with the Squiiiid^. They constitute a line of giada-

Tnd nSnn" *^^^7-'^":^f^f^
independent mostly of the other Macroura,

^en.rt^l rt^
".^ ^ '"'^ the Astaci, although removed from them i"

form aiJ -r "'Tr' ^^'^' '' « ^'^^''^'^y -"^O"^ the legs as to

[o mind the p'r'-'t'^ " "°^ ^?^"'^ '" ^"3^ °'hJr Macr' ura, and calls

turr^ len!,r ^r K.
Moreover, there i. in general a looseness of struc

inmn.. r^
of abdomen, and sluggish habit of body, unlike the trim

compact forms of the typical Macroura. The anterior feet are ihro^va
d^ectly forward, and are thus fitted for the burrowing tabhs of the

The second series embraces the remaining Macroura. There are

t.1cafT.d f""7' °' '"^'^''^^^ '"^'^^^^ '"the seriesla superior,

»

lypical, and an inferior. ^

uoI^h^A J'
^«^«^^hat Brachyural in its characteristics, and is made

^L!L!^'i:^f!^^^^f^l_^;^^ and their cephalic

The
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superiority, is seen in the fact that the sides of the carapax fold under

and unite to the epistonie^ a peculiarity well shown in Scyllarus and

also, though less perfectly, in Asiacus. Another mark of this superi-

ority is observed in the absence or small size of the basal scale of the

ouler antennie

—

this scale existing in no Brachyura, and having a large

size in the typical Macroura. The Aslaci are the transition species

between the Aslacidea and the next division of Macroura, and in

the genus Paranephrops of White, the antennary scale is quite large
;

the Astaci differ from all the Macroura of the following divisions in the

transverse suture which crosses the carapax near its middle.

The remaining Macroura differ from the Aslacidea in both of the

characters above-menlioned ; the carapax is free from the episiome, and

the antennary scale is large. They are naturally separated into two

sections marked off by the extent of their divergence from the higher

Crustacea, and their different degrees of cephalic inferiority. The
distribution alluded to is indicated by the position of the strong prehen-

sile legs. In the Brachyura the anterior pair is uniformly the strong

pair; and this uniformity through so extensive a group shows that the

variaiions from it must be of importance in classification. This pecu-

liarity of the Brachyura is a consequence of the concentration of force in

the anterior portion of the cephalolhorax or the anterior nervous ganglia ;

and the diffusion of this force posteriorly, which in different degrees

^^arks the Macroura, is especially exhibhed in the legs.

We observe then that through a large part of the Macroura the strong

prehensile legs are either the first or second pairs. These species are

^11 of a common grade ; for the species having the firsi pair the larger

are connected by so many transitions with those that have the second
pair the larger, that no line of demarcation can be drawn which should

n^ake a grand division among them. These are the Caridea.

Another group, remains, in which the stoutest prehensile legs are

those of the third pair, and the line bfftween these species and the

preceding in this respect is strongly dro^wn. This peculiarity indi-

cates a transfer of force, which pertained to the first pair in the Bra-

chyura, and to the first or second in the typical Macroura, to a pair

'^ore posterior : giving the anterior part of the body a still lower char-

acter. These, the Pen^idea consthuie our third division or subiribe.

^'Ih the Penaiidea should be included certain still lower species, ap-

Proachinrr tKo \f,,„:^ ;« ,„v.:«K «r^m£* r^fiK*^ ft»cT<! arf» sioul chelate,

rior charac-

Proaching the Mysis group, in which none of the legs are sio

li>ergestes, &c.) whose whole structure indicates their infen
^cr, and the low state of the forces within.
.The ihree grand divisions, Astacidea, Caridea and Pen^idea, con-

stUuung the second series, thus mark three grades of rank among the

Wacroura. The Thalassinidea are the alerrant species.

£hese subtribes may be divided into families.

^^lirihe 1. Thalassinidea,—This section, as Milne Edwards ob-

^^^ves, includes two strongly marked divisions; onf, with only the or-

J'«ary ihoracic branchi^i^, Ind a second with the adduion of abdominal

branchial appendages, as in the Squillidse. The former we name ihe

l^^hs^inikla Eubranchiaia, the latter, the Thalass.nrdea Anomolran.

'^^«ta. The first group embraces three families, d.ffermg stnkmgly m
^"ler maxillipeds and abdomen, as explained beyond. The second con-
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tains only two genera, Callianidea^ Edw., and Iscea^ Guerin : the last

name was changed by Edwards to Callianisea ; but as this word is so

near Caltianassa and Callianidea, a conlracllon to CalliseU would be

preferable. ^
,

Sublrib€2, Asfacidea.—Tn this subtrlbe we adopt De Haan's sec-

tions, except that we exclude the Megalopidea, and we do notassociate

the Thalassinidea with the Astacidea. The sections or famiHes are

ScyllaridcR^ Palimiridai^ Eryonidcc^ and AstacidiZ, . '

Leach in 1819 subdivided the old genus Asiacus, naming the marine

species (Homarus, Edw,) Astacus^'dnd the fresh wale.r (Astacus, Edw.)

Potainohius. Edwards's division, of like character, now generally ac-

cepted, was not published till 1837. Leach hence has the priority.

But according to Leach, the name Astacus is appropriated, not to the

typical part of the group, that including the Astacus jluviaiilis of old

authors, or Cancer Astacus of Linnaeus, and which embraces at the

present lime numerous species, but to that including the Cancer Gant'

marus of Linnieus, still but a small group. There is hence much ob-

jection to the names of Leach, and morever much confusion would

now ensue from their adoption. There seems, therefore, to be suffi-

cient reason for rejecting them, if it be of no weii^ht that they have

)

uch

remained for 30 years unrecognized by British authors. They are

adopted in the Catalogue of British Crustacea of the British Museum
published in 1850, but not in the general Catalogue of 1847.

Subtribe 3. Caridea.—In arranging the Caridea into groups, m
stress is usually laid upon external form and length of beak. The un-

importance of these characters is inferrible from the fact that they in-

volve no essential variations of structure. Moreover, in a single natu-

ral group, we may find both the long and short beak. In the Crangon

group, for instance, in which the beak is usually very short and the

body depressed, we have a species with the beak, and habit of an

Hyppolyte.

There are other characters of more fundamental value ; and tnese

have been brought forward by De Ilaan. The mandibles afford tne

distinctions alluded to. In one section they are very slender and a|6

bent nearly at a right angle, without enlargenient at the crown. 1|^

another they are very stout, and somewhat bent above with a broad di-

lated crown. In a third, they are stout, but not bent, and have a

dentate summit. In a fourth they have, in addition to a projecting

lateral crown, a large summit process, which is often oblong and very

prominent. These forms are characteristic of different sections of ih®

Caridea. #

The fact that the mandibles bear a palpus or not is of much less irn-

portance ; for the portion of the mandible which is most essential to i^s

functions is the crown.* Among the Palaemoninae, there are genera

having a mandipular palpus, and others without one ; while the two

kinds in other respecls are remarkably close in their relations.
^®

have found moreover, that in this group, the length of the palpus va-

ries with the disjunction of the 2d and 3d flagella of the inner aniennte*

If these flagella are separate to their bases nearly, (as in Palasn^^nJ

* The highest Crustacea have no mandibular palpi
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the palpus Is long and 3-jointed ; if united for some disfance up, the

palpus becomes short and finally only 2-joinled (Palaemonella ;) if united

nearly or quite to their summits, there is no palpus.

In the arrangement of the genera into families, the fact ichether the

^st or 2d pair of legs is the sfoufer, is here of great weight, much
greater than has been recognized. By regarding this character, we are
led to place Hippolyte and Rhyncocinetes with Alpheus, instead of with

Paleemon
; also Hyrnenocera and Pontonia wiih Patemon, instead of

with Alpheus.
"

^

In the preceding paragraphs we have but hinted at some of the more
prominent principles involved in the classification of the Macroura here
presented, a fuller exposition of which will be given ui anolher place.

Below is a synopsis of the families and sub-families thus arrived at,

^vuh a description of the new genera.

Synopsis Familiarum Crustaceonmi Macrourorum,

Subtribus I. THALASSINIDEA, vel MACROUHA PAGUKO-
SQUILLIDICA.

Carapax sutura transversa notatus, posticeque ssepe suturis duabus

longitudinalibus. Abdomen so&pius multo elongatum. Antennae ex-

ternae squama basali sive nulla sive parvula instructa?. Pedes 3 antici

prorsum project! ; 6 postici habitu raro consimiles. Species fossores.

Legio L THALASSUflDEA EUBRAIS'CHIATA.

Branchiis instructa thoracicis lantum.

Fam. 1. Gebid^,—Maxillipedes extern! pedlformes. Appendices cau-

^
dales et alise abdominales latas.

—

Genera: Gebia, Leach, Axius,

Leach, Calocaris, Bell, Lnomedia, DeEaan, Glaucothoe, EdwA
Faai, 2. Callianassid^.—Maxillipedes exlerni opercutiformes. Ap-

pendices caudales laiEe.—Genera: Callianassa, Leach, Tryprra. D.
Fam. 3. Thalassinid^.—Maxillipedes exlerni pediformes. Appen-

dices caudales lineares.—Genits : Thalassina, Latr.

Legio II. THALASSINTDEA AN0M0BRA::^CHIATA.

Genera r—Callianidea, Edw., Calllsea, {Guerin,) D.

Subtribus II. ASTACLDEA vel MACROURA SUPERIORA.
,

Carapax sutura transversa stepius notatus, lateribus anterioribus epls-

tomate connatis. Antennfe externte squama basali sive nulla sive

»
In

is closely like Patemonin habit >«
^^'"f

"^
''^/^^^f'lt "'pT,J' "n

-wua,^rhich is closely like Patemon n habit m some oi iw* ^^^k,»^^, w.^.v ^ ««

P^Jpus, as b the Pontic f and th^ the transition to the Pontomee from Pal^mpn**Pus, as b the Pontonise ; and thus
exceedingly gradual. Harpilius an^ ^^^^^a:^.^.^^^.:::^^ They are aU similar in Laving

The

o.4ii;iii^liit atiu Lilt; LI uc A""- - . .

largest, and ia other prominent charactenstics

SECOND Series^
16
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parva instructse* Abdomen sat breve vel mediocre. Branchiae s^cpius

penicillatsB. Pedes 2 antici oblique projecti ; 6 postici direclione con-

similes.

1. Antennce externce squama basali non instructce. Pedes antici non chelafi*

Fam, 1. ScvLLARiDX.—Carapax valde depressus, marginibus lateral-

ibus sat lenuibus, carapace lateraliter subito inflexo. Antennce ex-

ternce laminatfB, breves. Sternum Irigonum.

—

Geneka: Scyllarus,

Fabr.^ Arctus, D., Thenus, Leach^ Parribacus^ D. Ibacus, LeacL
Fam. 2. Palinuridje.—Carapax subcylindricus, lateraliter late rotun-

datus. Antenna) extern;^ basi subcylindricfe, longce. Sternum tri-

gonum.—Genera : Palinurus, Fabr., Panulirus, Gray.

2. Antennm externcB squama basali histrudce. Pedes antici dldactyli,

Fam. 3. Eryonid^.—Carapax non oblongus, depressus, lateribus su-

bito inflexis, abdomine multo augusliore.

—

Genus : Eryon, Desm,

Fam. 4. Astacid^.—Carapax oblongus, subcylindricus, abdomine

parce angustiore. Sternum angustum.

—

Genera: Homarus, Edio.,

Astacoides, Guerin, (subgen. incl. Astacoides et Cheraps, Erick)

Astacus (subgen- incl. Astacus et Cambarus, Erich.) Nephrops,

Leach. Paranephrons, White.

Subtribus III. CARIDEA vel MACROURA TYPICA.

Carapax sutura transversa non notatus, cephalothoracem plerumquc

tegens, lateribus anterioribus liberis, epistomate non connatis. Antennse

externge squama basali grandi .inslructee. Corpus sive subcylindricum

sive pauIo compressum. Branchiae sospius foliosae.

Fam. 1. Crangonid^.—Mandibulce graciles, valde incurvat^, non pa|-

,
pigeree, corona angusta. Pedum pares Imi 2di inter se valde in^q"i*

, Subfam. 1. Crangonin^.—Pedes Imi 2dis crassiores. Maxi!-

lipedes extern! pediformes. Digitus mobilis in palmam clau-

dens, immobilis spiniformis. Pedes 2di non annulali.

—

GeNEKa:
Crangon, Fair., Sablnea, Owcjt^ Argis, Kroyer^ Paracrangon,-^'

Subfi\m. 2. Lysmatin^.—Pedes Imi 2dis crassiores. Maxillipede^

externi pediformes. Manus bene didaclylte. Pedes 2di annn'^^l'-

Genera: Nika, iJmo, Lysmata, Rissa, Cyclorhynchus, J*^^-

Subfam. 3. Gnathophyllin^,—Pedes 2di Imis crassiores, M^-'^'

illipedes externi late operculiformes.

—

Genus: Gnathophyllui^-

Fam. 2. Atyid^.—Mandibulae crassie, non palpigerae, corona lata, parce

bipartita, processu terminali brevi et dilataio. Pedum pares In^^

2dique inter se gequi, carpo nunquam annulato.
Subfam. 1. Atyin.^.^—Pedes ihoracici palpo non instrucli.—^^^'

era: Atya, Leach, Atyoida, Randal^ Caridina, Edw.
Subfam. 2. Ephvrin^.—Pedes ihoracici palpo instrucli.—GfiNUs:

Ephyra. Uoux, DeH.
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Fam, 3. PALiEMONIDiE. ersD

processu

Subfam. 1. Alphein^.—Pedes Imi crassiores, chelati ; 2di fili-

formes, carpo srepius annulaU etchclati. MandibuL^e palpigerae.

Genera: Alpheus, Fahr.^ Betaeus, D,, Alope, While^ Aiha-
nas, Leach^ Hippolyte,* Leach^ Rhyncocinetes, Edic^—[Cujus
sedis genus Antonomea, Risso7],

Subfam. 2. Pandaun^.—Pedes Imi gracillimi; non chelati ; 2di
filiformes, carpo annulate.

—

Genus : Pandalus, Leach,
Subfam. 3. Pal^moninje.—Pedes 2di Imis crassiores, 4 antlci

chelaii, carpis nullis annulalis. Pedes nulli palpigeri. Squama
anlennarum externarum non acuminata el extus non spinipera,

Geneka mandihulis non palpigeris : Pontonia, Latr.^ CEdi-
pus, D., Harpilius, jD., Anchislia, i). ; mandihulis paJpigeris,
Palsemonella, D., Pal?emon,t FaZr., Ilymenocera, Zair,, Cry-
pWops, D. [Cujus sedis genus Typton," Costa, ?]

^3ubfam. 4. Oplophorin^.—Pedes 2di crassiores, chelati, Imi sive

didactyli sive vergiformes. Squama anlennarum externarum
acuminata, extus spinis armata.

—

Geweha: Oplophoxus, -Edtf?.,

Kegulus, D.

2. 3faxUlipedes 2dl tenidter pedlformei.

Fam. 4. Pasiph^idje.—Pedes Imi 2dique chelati. Mandibulffi uti in
Aiyidis.—Genus : Pasiphtea.

Subtribus IV. PEN/EIDEA, vel MACROURA INFERIORA.

"edes Stii tnajores, 2dis similes ; interdum toti debiles et vergiformes.
Carapax uti in Carideis.

*^am,
1^ Penjeidje.—Pedes 3tii bene didactyli, valldiores. Palpus

fnandibularis latus,

—

Genera: Sicyonia, Edw., Penceus, Latr. {Aris^
tm^ Duvernoy, incluso,) Sienopus, Lair., Spongicola, DeH.

**m. 2. SERGESTiDx.-r-Pedes Stii 2dique Imique debiles, obsolete
«helaii vel non chelaii. Palpus mandibularis gracilis.

—

Geneea:

p ^^''g^stes, Edw., Aceles, Edw,, et forsan Euphema, Edw.
3ni. 3, EucopiD^.—Pedes 3tii 2di<iue vergiformes, non chelati ; Imi
f»^axi|{ipedesque externi a?que monodactyii et subprehensiles, digito

^ articulum penultimum claudente. Palpus mandibularis gracilis.

^^2ins: Eucopia, I?a«a.

Neto Genera described.

Tryp.ea—Pedibus Callmn<iss<z affinis. FlageMa anlennarum in

"^roaram articulo precedenle breviora, antennis supediformibus.

J.
- -'i^uinenes, VoslOj (Ann. dell Acad, aegii Aspir. xi»u ui ^...pv,.^ i., * «-r^; ii«i uij.

*«nm from nip|M>lyte, according to Erich^on, ArcL f. Nat 1846, p. 310.

T Lea^ider, Desniarest, (Aau. Eat Soc^ Fraoce, 1849, p. S7,) appears to be idcn-
«c^ Witt PaUemozL
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Arcths, (Scyllari subgenus 5tum, DeHaanJ)—Rostrum perbreve,

truncatum. Antennse exlernce inter se jemoise- Palpus maxillipe-

dis flagello carens. Branchise 19. Sp. A, ursus^ D. (Scyllarus arctus,

AucL)
Pareibacus.—(Scyllari subgenus 2dum, De Haan.)—Rostrum sub-

trianifulatum. Antennse externse inter se fere contiguBe. Oculi fere in

medio inter antennas inlernas et angulos cephalolhoracis externos.

Branchiae 21. Species, P. antarcticus et P. Parrce (Ibacus antarcli-

cus et I. Parrse, Aiict.)

Paracrangon.—Rostrum elongatum, Oculi liberi. Pedes 2dl ob-

soleti, 4li 5lique acuminati, gressorii.

BETiEUS.—Rostrum nullum. Oculis et ceteris AJpheo plerumque

affinis. Manus paris 2di mLijor fere inversa, digito mobili inferiore vel

^xleriore.—Species maris frigidioris. (Alphei manus non inversa et

species maris calidioris.)

PoNTONiA., Lair, D,—Corpus depressum. Rostrum breve. Oculi

parvuli. Maxillipedes suboperculiformes, articulo 2do late, 3lio 4toque

simul sumiis longiore, his subcylindricis.

CEdipus.—(Pontonia, Auct.)—Corpus plus minusve depressum. Ros-

trum longitudine mediocre. Oculi permagni. Maxillipedes exterm

laiinsculi, articulis lotis latitudine fere eequis. Tarsi infra elongate

gibbosi.

Harpilius, (Pontonia, Auct,"^)—Corpus non depressum. Rostrum

longitudine mediocre. Oculi magni. Maxillipedes s'lboperculiformes,

articulo 2do lato, 3tio 4loque simul sumtis breviore, his subcylindriCis.

Tarsi uncinali, infra non gibbosi.

A.NCHiSTiA.—Rostrum lenue, ssepius ensiforme et elongatum. Corpus

vix depressum, ssepe compressum. Oculi mediocres; antennae duobus

flagellis insiructce, una puree bifida. Maxillipedes externi omnino lea

ues, pediformes.

Pal^ebionella.—Corpus non depressum. Rostrum sat longum, den-

tatum. Oculi mediocres. Mandibularum palpus bi-arliculatus per-

brevis. Antennse internae flagellis duobus confecfse, uno apicem bifido.

Maxillipedes externi tenues. (Palpus mandibularis specierum Fal(£^^^*

nis iri-articulalus.)

Regulus, Dana,—Rostrum longum, dentatum. Antennse intern^?

flagellis duobus confecia;* Pedes loti palpigeri, 2 antici non chelaii*

2di crasse chelati. Mandibularum palpus 3-articulatus. [Abdomi-

nis segmentum Slium dorso postico instar spinse productum lorigfe-]

Eucopia, Dana.—Carapax non rostralus, fronie inlegro. Pedis tho-

racis elongato-palpigeri, palpis natatoriis. Maxillipedes 2di 3lii el

pedes Imi monodaciyli et prehensiles, ungue ad arliculum precedens

claudente.

The following are the names of the new species

:

L Thalassinidea.—Gebia pugettensis; Callianassa gigas ; Tryp^
auslraliensis ; Thalassina gracilis.

* Pontoniie verre CEJipia et Harpiliis habitu multo discrepant; Pontoniiiriii^

"li« parrulis, abtlomine valde inflexo, et modo vita; i^aipius Pinnotheroideis :

*i^

cutis pergranuibus, abdomine minus inflexo, animalibus modo vitae liberi--?, i^^^^frum oculis pergranu
ramos coraUorxim phtluil
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II. AsTAciDEA.—Arctus vitiensis ; Astacus leniusculus, Astacoides

nobilis, Paranephrops tenuicornis.

III. Caridea.—Crangon munitus ; Paracrangon cchinatus ; Nika
hawaiensis ; Alpheus strenuus, A. paclficus, A. euchirus, A. obeso-

manus, A. crlnitus, A. mills, A. aculo-femoratus, A. parvi-rostris, A. iri-

denlulatus, A. neptunus, A. piignax, A. diadema, A. malleator ; Beiceus

truncatus
; B. sequimanus, B. scabri-digitus ; Hippolyte aciuninalus,

H, exilirostraius, H. obliquimanug, H. brevirostris, Il.'lamellicornis ;

Pandalus pubescenlulus ; Ponlonia tridacnce ;* -^dipus superbus, jE.

gramineus; Harpilius lutescens ; Anchistia gracilis, A. longimana, A.
ensifrons, A. aurantiaca ; Palceinonella tenuipes, P. orienlalis ; Pala^mon
debilis, P. exilimanus, P. concinnus, P. lanceifrons, P. aculirostris, P.

equidens
; Cryphiops spinuloso-manus ; Regulus lucidus, R. crinltus.

_IV. p£N.EiDEA.—Penaeus carinalus^ P. avirostris, P. velutlaus, P. ten-

uis, P. gracilis ; Stenopus ensiferus ; Eucopia auslralis.

7. A Monograpli of ilie Sitb-cJass Cirripedia^ with Figures of all

the Species; by Charles Darwin, F.R.S., F.G.S. The Lefadid^e or

Pedunculated Cirripeds. 400 pp, 8vo, wiih 10 plates. London, 1851.
The Cirripeds, one of the least understood of all the departments of

zoology, have fallen into good hands, and this volume of Mr. Darwin,
although but the beginning, lays well the foundation of the science,
and carries far forward its superstructure. Mr. Darwin recognizes the
fact that the Cirripeds are Crustacean in structure. He divides them
into three orders—one, including the common Cirripeds, and having six
paTs of thoracic cirri ; a second^ containing the burrowing genus -4Z-

^'^PP^i Hancock, and another allied ; and a third, a peculiar genus
[ProteolepaSj Darwin,) having something of the form together with the
sucking mouth of a Lernaean. The iirst order embraces three families,

|»e Lepadidce or pedunculated Cirripeds, the second Verrucidce^ inclu-

^tng the genus Verruca or Clisia, and third, the Balanid^ ; these last

consisting of two dlslinct sub-families, Balanincc and Chthmnalince.
'he present work treats only of the Lepadidse, and contains descrip-
tions and figures of numerous species.

Phe author traces out the development of the species with much
"^^d, and gives the results of his careful examination into their slruc*

^||re. Two prominent points of interest which he brings forward, are

J^he occurrence of eye-spots, and the relation of the peduncle to the
iront or anterior part of the head of the young animal. Dr. Leidy's
discovery of eyes in a Balanus, led to Mr. Darwin's examination for

these organs in the Lepadidce. The nervous system of the Lepas fas-
^^cularis consists anteriorly of two large ganglia, (called supracesopha-

geal by Mr. Darwin) and a chain of thoracic ganglia united by two
chords between each. From each oi the anterior ganglia, there is a
«crve passing to the peduncle, and more interiorly another nerve, which

<i>^lends to a spot on the median line of a nearly black color, which is

the pigment of two united eyes having two distinct lenses. In each of
ihe ophthalmic nerves there is a ganglion a short distance posterior to

the eye.

^ The homology of the peduncle appears to be well made out. The
y^^ng animal attaches itself by its anterior antennae when the last
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metamorphosis takes place, and although the base of the peduncle may
be the analogue of these aniennse, the main part corresponds to the

front or cepiialic portion of the body, which is elongated.

The Cirripeds are to a great extent hermaphrodites. Mr. Darwin has

arrived at many interesting results on this subj'Bct, and some that are

exceedingly curious. An exception to the general rule of their her-

maphroditic character is found in the genus Ihla^ in which there are

true males^ and the Cirriped proper is simply female. These males

lie within the sack of lh*e female Cirriped, and have an elongated body

with a slender pedicel below. Although very unlike the female, the

organs of the mouth have a similar arrangement, being constructed on

the Cirriped type. The cirri are obsolescent; two pair may however

be distinguished. That these were true males was ascertained by dis-

section ; and although their parasitic character was questioned, Mr.

Darwin traced so many resemblances in the organs that existed to those

of the females, that in view of the facts, he concludes, "that the evi-

dence is amply sufficient to prove that the little parasitic Cirriped here

described, is the male of Ibia Cummingii." Mr, Darwin has observed

further that in the genera Ibia and Scalpellum there are both females

and hermaphrodites. And in some hermaphrodites, males have been

observed by Darwin, so similar in general character to those of Ihla, that

he concludes them to be true males of the species with which they are

connected, although the animals are hermaphrodites and not simply

females. They are hence called complemenlal males, being supernu-

meraries. This fact is so anomalous, that Mr. Darwin naturally has

been slow in coming to the conclusion that they are not parasites dis-

tinct in genus and species. Bearing on this point, it is stated that Ihl^

quadrivahis is distinguished from L Cummingii by the length of the

caudal appendages and the great size of the parts of the mouth; and

the so-called males of these species have corresponding differences.

So in other characters. Moreover the antennae have the peculiar hoof-

like discs at the extremity characteristic of Ibia and Scalpellum. Taking

these and other facts into consideration in connection with the observa-

tion that there are true female Iblas that are not hermaphrodites, and

with them, these parasites occur with male sexual glands affording

spermatozoa and without any trace of ova or ovaries ; Mr. Darwin draws

the conclusion above mentioned. He closes his remarks on these males

with the following observations.

" In looking for analogies to the facts here described, I have already

referred to the minute male Lerneidae which cling to their females,

to the worm-like males of certain Cephalopoda, "parasitic on the fe-

males,—and lo^ certain Entozoons, in which the sexes cohere, or

even are organically blended by one extremity of their bodies. The

females in certain insects depart in structure, nearly or quite as widely

from the Order to which they belong, as do these male parasitic Cirri-

peds ; some of these females, like ihe males of the first three species

of Scalpellum, do not feed, and some, I believe, have their mouths in

a rudimentary condition
; but in this latter respect, we have, annongst

the Rotifera, a closely analogous case in the male of the Asplanchna
of Gosse, which was discovered by Mr. Brighiwell* to be entirely des-

titute of mouth and stomach, exactly as I find to be the case with the
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parasitic male of S. vulgare^ and doubtless with its two close allies.

For any analogy to the existence of niales, complimental lo hernaaphro-

diles, we must look to the vegetable kingdom.
Finally, the simple fact of the diversity in the sexual relations, dis-

played within the limits of the genera Ibia and Scalpellum, appears to

me emioenlly curious ; we have (1st) a female, with a male, (or rarely

two) permanently attached to her, protected by her, and nourished by

any minute animals which may enter her sack ;
(2d) a female, with

successive pairs of short-lived males, destitute of mouth and stomach,

inhabiting two pouches formed on the under side of her valves; (3d)

an hermaphrodite with from one to two, Up to five or six similar short-

lived-males without mouth or stomach, attached to one particular spot

on each side of the orifice of the capilulum ; and (4\h) hermaphrodites,

with occasionally one, two, or three males, capable of seizing and de-

vouring their prey in the ordinary Cirripedial n^evhod, attached to two

different parts of the capitulum, in both cases being protected by the

closing of the scuta. As I am summing up the singularity of the phe-

nomena here presented, I will allude to the marvellous assemblage of

beings, seen by me within the sack of an Ula quadrivahis^—namely,
an old and young male, both minute, worm-like, destitute of a capitulum,

^ith a great mouth, and rudimentary thorax and limbs attached to each
other, and to the hermaphrodite, which latter is utterly different in ap-

pearance and structure ; secondly, the four or Ave, iree, boat-shaped,

larvjs, with their curious prehensile antennas, two great compound eyes,

^0 niouth, and six natatory legs ; and lastly, several hundreds of the

larvre, in their first stage of development, globular, with horn-shaped

projections on their carapaces, minute single eyes, filiform antennae,

probosciform mouths, aiid only three pairs of natatory legs ; what di-

verse beings, with scarcely anything in common, and yet all belong to

the same species!"
Mr. Darwin has also published a monograph on the Fossil Lepadidre

of Great Britain—88 pp. 4to, with 5 plates. London, 1851. Prmted
for the Palseonfographical Society. * * * t

8. Dr. A. Binnefs Terreslrial Air-ireathing MolluscsA—* * * In

the onward movement of American zoology, conchology has not only

occupied a prominent place, but its cultivators have kept it modernized
by wisely following the French rather than the English, and one of the

^^esults of this has been, for example, that the genus Paludina has been

called Helix in English conchologica! works twenty years after the

error had been relvnqmshed forever in France and America—an error

s? great, that we cannot conceive how it could have mamtamed its po-

sition a single day after its erection as a distinct genus.

I>r. Binney had an excellent general knowledge of conchology and

=^,^logy, and in undertaking a complete history of the and MoUusca of

this country, he did it with a full appreciation of the d.fficuiues of the

* 'Annab of Natural HLstorv^ (vol, ii, 2d eerie., 1«48,) p. ^?^: P^:\,?{^-
^fi'

^yrnpl

Tran^«act

\r * 1 TT- 4 » (^f.^ u 0,1 series lS-18,) p- 15^, "*• v*- ^^- ^''^^'

Xatural History (vol, n, ^u scries, ^ -t^,/
^^.,u;I^+ jn tliP • Philo-

Lshed a verv interestin^r P-*^per on the sume subject, m the rhilo-

t: !^, f7 o7.\"\^L^ " i iLr^. i. another Memoir by ilr. Gossc m
:.»""^» iran^^acUons,' (p. 342,) 184^; ana lueic « *-
t»ie* Annals of Natural History; vol vi, (1850,) p. IS-

t See this Journal '''^"
*

'""
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subject, as well as the mode of invesiisation, and the general features
necessary to bring his work up to the fequisitions of science.
The plan included the history of the genera and species; their geo-

graphical distribution and synonymy; the figure and description of the

mollusc, and an accurate iconography of the shell of each species,
(each shell being usually represented by three figures from as many
different points of view,) and the special anatomy.

Dr. Binney was a cautious worker and arrived at his conclusions
slowly. He employed the best artists, and after the drawings were made,
he scrutinized them with great minuteness when comparino; them with

the original. Among his earlier limners was Mr. Nutting of'^Boston, dis-

tinguished by the minute finish of his work. Subsequently be employed
Miss Helen E. Lawson of Philadelphia, and her father as engraver, both

of whom had worked upon shells under the direction of the author of

another illustrated work on American conchology, already favorably
noticed in this Journal. In this preliminary practice the artists were in-

structed to pay great attention to the direction and curves of the lines

of growth, and to draw the more delicate species as translucent objects,

by avoiding a deep shade in the aperture of univalves, which would be

the result if the light could not enter this part through the shell. The
result has shown that a univalve shell may be accurately represented
although the shade of the aperture is no darker than that of the exle-

nor, and in the work cited, parts like the curved columella of Physa
and Limnea, are represented with an accuracy never exceeded.
The skill acquired in this preliminary practice was transferred to tlie

work of Dr. Binney, and although, from the regularly spiral form of

the Helix shell, and the perspective of the lines of growth, it is a dif-

ficult object to represent zoologically and artistically, he has had such
plates executed as must command the admiration of the naturalist and
lover of art.

In addition to the judicious general remarks, the history of a large

and well known species, Helix albolabris, is given at length, and the

entire work presents such a mass of important matter, and such a com-
plete survey of the field, that (apart from the discovery of new spe-

cies and detached facts,) it must be considered as exhausting the sub-

ject, and we can imagine no contingency which can cause it to be su-

perseded,
s. s. H.

9. Note on GraploUles ; by Dr. H. B. Geinitz, Professor at Dresden

1- u" J
7" having submitted all the species of GrapfoWes, pub-

lished from LinnEeus to the end of the year 1851, to a careful investi-

gation, I hasten to give you the last result of my inquiries. The family
of the Graptolithina contains the following generea :

(1.) Diplograpms,y[cOoY* (Syn. Dlprion, Earrande, PelaloUlhus,
buss.) Graptohthma, with two series of cells separated by a solid asis>

(17 species.)

* It is much to be regretted
troduced into another branch

iain-

tho namJ""
**

, I'lu"'^"^®
"'""'^^ Diplograptus, Ciado™tus, A-c. ; tl

at the same

V. D. D.
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(2.) Nereograpsus^Geiniiz. {Sy n. Nereites, Myrianiles^Nemertites^

jlwc«.)~GraptoIilhina, wilh two series of cells, without an axis, or with a

very soft axis, in the centre of the common canal, (over 7 species.)

Hepresenting Nereites Cambrensis, Murchison.

N. B. In the specimen of Saalfield in Thuringia I have clearly seen

the apertures of the cells.

(3.) Cladograpsus, Geinitz.—Graptolithina, with two arms, or forked

Grapioliihina. (7 species.) Representing Gr. MurcMsoni, Beck, and

Gr. ramosusy Hall.

(4,) MonograpsuSj Geinitz, (Syn- Monoprion et RaslriieSy Barr.)

Graptoliihlna, with one series of cells and a solid axis. (28 species.)

(5.) RetiolUes, Barrande, (Syn, Gladiolites,Bd.x v., Graptophyllia,

Hall.) Graplolithina, with two series of cells, covered wilh a fine reti-

culated membrane, forming a middle axis on one side of the commnon
canal. (1 or 2 sp.)

In general, the Graptolithina were characterized by the modes of de-

velopment and habit of the living Virgularise ; they were mostly free in the

sea, rarely and very likely only in their young state, fixed ; others inserted

themselves in the mud near the coast. The Graptolithus gracilis, Hall^

Grapt. Hallianus, Prout, and Lophoctenium comosum, Richter, I place

in the family of Sertularides. The '' partie en croissance de Mr. Bar-

rande," or the small part of the most species of GraptolUes, is in my
view the lower part or the basis of the stem of these animals, and in

this I agree wilh James Halt.
The surface of many GraptoHtes is metamorphosed very often into

<a?c, not into silicious earth, and in the slates of GraptoHtes he found

traces of iodijie,

^sden, Aprni2, 1852. . . .11.
[Dr. Geinitz has just published on GraptoHtes, the followmg elabo-

rate and elegantly illustrated work. *'"Die Versteinerungen der Grau-

wackenformation in Sachsen. Heft I. Die Graptolithen. 60 pp. 4to,

wuh6 lithog. W. Engelman, 1852. This work contains a review of

llie species, synonymy and classification of GraptoHtes.]

IV. Astronomy.

1. Sixteenth Asleroidal Planet—Psyche, (Astr. Jour., No. 39.)—

A

new planet was discovered March 17, 1852, by Prof. De Gasparis at

Naples. Its light was equal to that of a star o? the 10-1 1th magnitude

;

and its position March 17, 1852, 9^ 52«i 32^-5, Naples m. t., was K.

A. 9h 57m 56*.7, and N. Decl. 12° 51' *20".
.

The following elements of its orbit are computed by Mr. G. Kumker
of Hamburg, from the Naples observations of March 19 and 29, and

the London observation of April 4, -which they represent precisely

:

out they differ widely from elements computed by Mr. E. Vogel.

1852, April, 10, m. t. Berlin.

Mean longitude, . . . 280" 25' 21"-5

Long, of perihelion,
«i (t

asc. node,
Inclination,

.

Angle of excentricity, .

^og. of semi axis-ma ior,

mean daily motion,
Second Smffl, VoL XIV. No. 40.- July, 1862. "

253 56 20 -8 » M. Eqx.

150 14 11 -7 /Jan. 0, 1852.

2 43 8 1

7 42 56 -3

0-4965374

2-8052005
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2. Seventeenth Asteroidal Planet— Thetis, (Astr. Jour., No, 40.)—A new planet was discovered April 17, 1852, by Mr- Lulher, at

the Observatory at Bilk, near Diisseldorf. Its light was very faint, and
Its position at April 17, 10'^ 37^ 39^ m. t. Bilk, was R, A. 180^ 38^ :24^
and north declination 8° 49' 2".

The following elements of the orbit have been computed by Dr.
Brunnow of Berlin, from observations of April 17, 21 and 25,

1852, April 170, m. t. Berlin.
Mean longitude, .... 303° 5T 38''-6

Longitude of perihelion, .

" " asc. node,
Inclination,

Angle of excentricity,

Log, semi axis-major,

Mean daily motion,

259 48 29 -3

124 27 33 -5

5 37 40 -9

7 47 29 -1

0-402348
884"-0650

Dr. Petersen at

Altona, discovered on the 17th of May, 1852, a small telescopic comet
in the constellation Cepkeus. The next night it was discovered inde-

pTendently by Mr. G. P. Bond at the Cambridge Observatory, Mass.
Mr. Bond has published the following elements computed from the

observations of May 18, 21 and 25.

Perihelion passage, April 19-5446, Greenwich m. t.

Longitude of perihelion, . . . 280" 17' 42" ) M. Eqx.
" " node, . . . . 317 17 54 j

1852-0.
Inclination, 48 32
Log, of perih. distance, . . . 9-95645
Motion, Retrograde.

-fj4 Piservations on an Auroral Beam, April 22, 1852.—During the

,e¥«iing 0/ Thursday, April 22, 1852, there was seen at this place

(New Haven, Conn.,) a display of the aurora borealis, not very exten-

sive, but yet of much interest, because it presented one phase of the

phenomenon well suited for satisfactory observations of parallax.
At about half past seven o'clock there was in the north a shooting of

streamers up to an altitude of 20" or 30°, through an amplitude of

about 100°. The display soon subsided into a general bright iigh'-

On going to the door about twenty minutes after nine, I saw in the

northwest a segment of an auroral arc, belt, or beam, entirely isolated,

moderately brilliant, having well-defined mar^rins. There was at the

lime a famt light m the north, but there was no other auroral appear-
ance with which this beam could be confounded. As an opportunity
so favorable as this for definite observation on an auroral phenomenoa
rarely occurs I endeavored to note its exact position, with the time, and

now publish the results m the hope that they may meet the eve of other

observers.

At 9b 25^ mean time New Haven, the auroral beam stands up from

the westerly horizon, about one degree wide, cuttin-^ with its southerly
edge the star C«5;or, and extending up to and terminating at the star

38 Lyncis. There is nothing of the kind visible at a greater altitude,

or in the east. Towards the easterly horizon, however, the view
obstructed by clouds and buildings.

IS
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The whole beam slowly moved southward, but during the brief
period of observation the change of position in the basal portion was
scarcely perceptible.

At 9« 31rn the southerly edge cuts mu and epsilon Geminorum^ and
B.\so Pollux, All above the star last named has faded : the sky is be-
coming hazy in this quarter, and the light of the beam rapidly fading.

During ihis period the beam has been wholly isolated. There are
still some auroral indications on the northern horizon, without any
special activity. My time was certain within thirty seconds, and the
beam moved so slowly that an error of even a minute would be of
little importance. E. C. Herkick.

^/ On the evening of Friday, June
W

was seen at New Haven, between 9^ and 10 p. u. Observations made
at East Windsor Hill, Ct., by Mr. Sereno Watson, compared with those
taken here by myself, appear to make it certain that the height of this
bow above the earth was not less than one hundred and fifty miles.

E. C. H.

V. MiSCELLANEOirS INTELLIGENCE.

1, Remarks on the Climate of San Francisco ; by Dr. H. Gibbons,
(trom the California Christian Advocate of March 20, 1852.)—In a for-
mer article I gave the result of my observations on temperature.* The
pr^ent chapter refers to the 2ai7ids. '

i

^
ine course of the wind is noted in my journal by three daily entries,

yiz.: forenoon, afternoon, and evening. Should the wind change dur-
^S either of these periods, as it very often does, especially in the fore-
^OQn^ the change is marked, and taken into account in the summing
up. with these explanations, the reader will have no difficulty in com-
prehending the following table, which shows the winds of each iflMth
0^ the year, and the total of the year.

September,

October,
:

November,
December,

N. N. E. E. S. E.
(

' S, "W. w. N. W.

• 35 2 1 14 7 7 21 6

* 18 5 2 6 9 13 15 16

9 7 2 8 4 14 34 23
1

•

1

3
1

5
1

^H^ 4 7 13 45 12
1

1

1

1 2
1

4 11 65 8

9

1

1 1 ^ 1 5 14 62 5

•

^U

2
1

1 14 74 1

• 1 1

1

6 11 72
1

1

• 1 2 2
1

11 72 2

« 8 3 3
1

6 6 2 54 11

tt 10 4 2 8 15 12 30 9

. 15 9 3 12
1

24 7 13 10

99 33 17 66 I
90 129 15571 104

!

.^he direction of the coast is nearly N.W. and

., and one point south of S.E

lusive, blow from the ocean

point north of N.W
f'-om N.W. to S. inc

S. E., or about one

Hence the winds

and those from N. to

XIll
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S.E. from the land. The former greatly preponderate, exhibiting an

aggregate of 880 observations, to 215 of the latter. That is to say,

the winds blew from the ocean semicircle more than three-fourths of

the year.

It is still more striking that the winds came from due west, or rather

from the octant corresponding to that point, more than half the year;

the summing up of that column being 557, against 53S from all other

points, embracing seven-eighths of the compass.

Observe the remarkable contrast between the columns of west and

east winds, the latter presenting only seventeen observations in the

year! It is a well ascertained fact that westerly winds predominate,

in the temperate latitudes of the northern hemisphere, on both conti-

nents. But I cannot discover that in any other spot on the globe the

winds blow from one octant 186 days, and from the opposite octant

only six days in the year.

Dividing the year into four seasons,* January, February and Decem-

ber being classed as the winter months, we have the following result.

Spring,

Summer,
Autumn,
Winter,

N.

11

1

19

68

N. E E.

8
2
7
16

3
3
5

6

S. E.

IT
4
16

32

s.

15

s. w.

38
12 39

W. N. "W"'

43

33
40

25
27

144

208
156

49

7

22

32

Thus it*appears that the proportion of land winds to sea winds, m
the several months, was as follows :

—

January, land winds 52 observations; sea winds 41 observations.

February, « 31 ' " 53
March,
April,

May,
June,

July,

August,

September,
October,

November,
December,

(C

c&

C£

C(

((

it

((

c&

iC

cc

31

18
13

5
4
3
3
3
20
24
39

(&

((

i(

(K

C(

(C

ift

(t

;&

((

(&

(C

ce

75
77
88
86
90
90
87
73
66
54

fc(

(C

((

((

u
u

((

£C

((

Grouping the months into seasons, and reducino- the observations to

days, three observations representing one entire day, we find in the

Spring, land winds 12 days; sea winds 80 days
3 " " 89 "Summer, 44

Autumn,
Winter,

Total,

(4

44

16

41

12

44

44

44

44

75
49

293

44

44

In every month of the year the sea winds exceed the land win^s,

except January, when the reverse occurred. In January, 1852, tj^

land winds were 61 and the sea winds 32. In February, however, the

former were but 27 and the latter 60. In December, 1850, the la"**

wmds exceeded the sea winds by one observation, the figures staodiDg

47 to 46.
^
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By casting the eye over the tables, one is struck with the progressive
increase of ihe sea winds after the month of January, and the almost
entire absence of the opposite winds from May to September inclusive
—the land winds in these five monlhs occupying only six days.
The winds from N. and E. are always" dry, and in winter cooh

They are nearly always attended with a sky of cloudless blue. Those
from N.Vy. to S.W. are cold and chilling at all seasons, and in summer
loaded with ocean mists. But they do not often produce rain. The
coast winds from S. and S.E. are most conducive to rain, and they are
always warm. The course of the winds in relation to rain will be con-
sidered under the head of rains.
The force of the winds at different periods of the day, and from dif-

lerent points of the compass, is a subject of some interest. It is rep-
resented by figures, indicating calm or nearly calm, 1 a light breeze,
^ a moderate breeze, 3 a strong breeze or wind, 4 a high wind, and 5
a very high wind. The observations occupy three columns, for the
jorenoon, afternoon and evening. The mean of each of these coluffins
lor every month is given in the following table, and the fourth column
contams the mean of the three observations collectively, for each month.

January,

February,

March,

April,

May,

June,

July,

August,

September,

October,

November,
December,

The reader will perceive that the average force of the wind in the
afternoon was greater than in the forenoon, in every month of the year
except December. By referring to my Philadelphia tables, I find there
IS no uniformity in this respect, the morning winds being stronger in
some months and the afternoon winds in others.
The evening winds were uniformly lighter than the afternoon, and

lighter than those of the forenoon except in the three summer months,
when they were decidedly stronger than in the forenoon. At Philadel-
phia the evening winds sum up lower in strength than those of the fore-
noon or afternoon, in every month without exception.
The table shows a remarkable progressive increase in the force of

the atmospheric currents from January to July, the latter being the
n^ost windy month of the year ; and then a decrease till November, the
calmest month. At Philadelphia there is no such regularity.

^
Autumn

js the calmest season at both places, but summer comes next in the At-
lantic States, then winter, and lastly Spring, which is the windiest sea-
son on this side of the continent.
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^
From May to September, inclusive, there is more wind at San Fran-

cisco than at Philadelphia, but in the remaining five months, from Oc-
tober to April, there is less.

Not only in regard to time do the winds from the western semi-circle
greatly preponderate, but also in force. The land winds are often very
light and transient, not affecting an ordinary vane. Besides, many of
the observations placed in this column in my journal, are due to the in-

fluence of the bay, from which a gentle current—really a sea-breeze—
frequently flows upon the city for a brief period in the forenoon, before
the general current from the ocean sets in from the opposite quarter.
These bay currents are strictly local, and on the opposite side of the
bay they take the opposite direction, and swell the proportion of sea
winds m that location.

The following table is a summary of three daily observations, con-
tmued through the year 1851, showing the direction of the atmospheric
currents with reference to their comparative force.

Nearly calm,

Light breeze, .

Breeze,
Wind, .

High wind, .

Very high wind,

N. & N. W. E. & N. E.l S. & S. E.

49
86
69
20
2

24
39
5

49
88
36
13

2
3

w. & s. w.

30

146

335

191

29
1

Thus It appears the wind was very high only three days in the year.
Much as IS said of the violence of the wind at this place, I have never
yet witnessed a wmd in California equal to that which frequently attends
a thunder-gust or an easterly storm of the highest grade in the Atlantic
States. •

to b

From the east quarter of the compass, the current did not rise beyond
a moderate breeze in the entire year, and only for five observations did

U reach that degree of force. As we recede from that limit either

northward or southward, the winds increase both in frequency and
force. But It IS not until we pass the north point on one hand and the

b. iu. point on the other that they are hieh. Of the 20 observations
above noted as « winds" from N. and N.W., seventeen were from N.
W., and only three frona N. The two high winds under the same
head were from N.VV. So, in regard to the 13 winds, 3 high winds,
and two very high winds in the column headed S. and S E ; a small
proportion were from due S E., the mass of them coming from S.S.E-
and S. The high winds of winter, when such occur, are from this

quarter, and bring ram. The high winds of summer are always wes-
terly, and without rain.

'^

In the course of the year there were 169 windy days. On 123 of
this number, the wmd did not rise till after the sun had crossed the me-
ridian, and It continued after sunset on 57 only. There were but
twenty days in the year windy at sunrise
The sea breeze of summer, which forms the most striking trait of the

tTllf l^K
^^^"'^'^^.^'/"^'"^^ something more than a passing no-

tice and will be reserved for another chapterrtogether with the subject
of clouds, rains, electrical phenomena, &c.
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2. liemarks on the Winter of 1851-2 in Canada, 8fc. ; by Captain
J. H. Lefroy, R.A., F.R.S., (from the Upper Canada Medical Journal,
May, 1852.}—The following are extracts from the paper by Capiai
Lefroy :

Mr
of mean winter temperatures ft

heing included.

Table IL

1880
1831

1832

1833
1834-

1835

1836-

1837-

1838-

1

.2

3

-5

-6

•7

8
9

9 »

*

• « •

A « • «

• » ft *

* 9 «

«

» - » t

* •

1839-40
1840-1

1841-2

1842-3
1 843-4
1844-5
1845-6

.

1846-7 /.'"

1847-8
.

1848-9" • • • • »

1849-50̂
* * « « •

1850-1

Mean

^ov. Deo.

• V

35'0

35-6

32 5

35*1

35-6

8a.m.

•

33-4

34-0

30'9

33-5

34-0

30-732-3
35-7

33-0

37-3

34-6

12-6

28-7

28-8

23-6

21-4

23-7

26-3

« ft •

14-6

30-7

30-8

25-6

23-4

25-7

28 3

Jan.

8a.m
I

^fn.

19-0 21-0

25-5127-5

16-4'l8'4

20-5;22-5

Feb.

8a.m. Mn.

12-4 15-5

March. I Aprtu

34-0[35'9

34-1

31-4

31-7

32-8

27-(3

223
27-4

23-1

29*5

27-2

35-3

33-1

33-1

34-8

35'1 36-7jl9-0
39-4

40-8i
24-5

38-7

34-3

42-3

38-7

37*4 28-4

4 •

36-5

31-0 32-7

20-6

20*1

29-0

24-3

29-7

25-3

30-6

288
21-5

27-7

30-6

29-6

26-9

226
21-6

220|24-0
15-7 17-7

25*4 27-4

16-7 19*8

14-61 17-7

27*3|30-4

14-4 17 5

150 17-0

21-825'1

24-7j27-5

26-6j28-5

1801 9*9

10-9

196
12-8'15-9

140
22-6

8a.M

332
28-0

23-9

30-6

27-2

Mn. :8 a.m.

:35^l 41-S

30-1 38
26-9

32-7

293

t ^

253^26.3

23-9'26*l
21 -91 22-9

26-2'27-8

18*5

27-2I29-1

25-6

18-4

26-529-6

18-2I226
24-3'27-5

11-3 150

43-7

430
39-0

20-2 22-3i 87-2

22-3 24-4| 37-0

32-2 34-3 35-0

Mn.

42-9

391

Mean of
six

months

26-60

44-8 30*37

24-1

24-0

16*7

19-7

27-3

26-8

20-8

22-5

«

22-2

16-7

35-71 26-3 . 23-4 ,

240127-0

200
23-1 26-4

26 5 28*3

21-1 23-8

32-034-1

24*6!27*8|

3o-9

19-4

29*3

34-3

32-6

24-6

26-8

42'^

44-1

40*1

38-3

38*1

361

36 2 41-2

o|43-4

38-E 39-2

430

m «

28-3

21-7

31-7

35-9

33-7

26*7

291
33-9

29-6! 36-9

39-2 41-0

45647-6

31-48

2832
26-26

26-80

2988

41-4

43-4

39-1

40-7

30 4 33-1

25-7 27-8

42-1

43-9

39-8

41-3

394
38-2

40*4 41 -5i

37-S 38*31

31-28

29*15

33-20

27-43

31*70

3245
30 45
30-07

32-42

29-28

32-08

31-62

2710

41 01 29-89

r ^^^'' t)e seen that the mean for the six months compared is actually
jne lowest since ihe winter of 1836-7 ; and although slightly exceeded

seventy by that winter and two earlier ones in the series, the uiiTer-
ence in its favor is so trifling, both in that ct and as compared with

Winter of 1831-2 that it might possibly disappear, if, instead of

?j "7"^ "T^^an temperatures, from one observation daily, which in indi-
vidual months leaves a liability to error to the extent of about one de-
pee, we possessed it from observation. This remark does not apply

^he winter of 1835-6, which is said, however, to have been the most
severe in North America since 1779-80, and was decidedly more se-
vere than that of 1851-2.
^o far therefore, the winter taken in its popular extent, maintains its

ctiaracter, but this resuhs chiefly from our having excluded October,
, " .

included April. October 1851 was unusually warm and genial,
paving had a mean temperature of 47°-8, which is 3°-3 higher than the

JJjean for the same series of years, while April, 1852, has been one of
the coldest in it.

J
^

t^

It is also remarkable that the lowest mean temperature of the series
^eg not occur in any one month of the past winter, and is onfy ap-

P^'oached by two, November and January: there was no individual
^onih in it nearly so extreme of its kind as December, 1831, January,
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1833, February, 1835, and February and March, 1843. The first of

these Is so very remarkable thal^ but for. the priyjlege Mr. Dade has

kindly given me of consuliing his original journal, I should have sus-

pected an error. It appears that in this year ilie cold set in on the 28th

#of November, and with such severity that the mean temperature at 8
A. M. for three weeks, from the SOih November to the 18th December
inclusive was only 10'', which is lower than the ^ean for the"same hour

for any one winter month at Montreal, '"
4

'-'^

We may next refer to the meteorological winter, or months of De-
cember, January and February: the mean of which is given in the

following table, together with the lowest temperature at 8 A, Jtf. in each
season—the lowest at any hour, and the number of observations which
indicated at that hour temperatures below zero, and from zero to 20° ia

ihe three months.
r

Table III

Winter.

1830-1
1831^2
1832-3
1833^
1834-5
1835-6
1836-7

« •

* •

% •

Mean
temp.

Lowest

• »

17-8

25-3

26-5

21-9

20-5

22-0

at 8

A.M.

•20-0

60
2-0

15-0

200
7-0

at any
hour.

No. of Obs.i

at 8 A.M.

((

«

t<

it

ti

1837
1838
1839-

1840
1841-

-8

-9

40
1

2

« 23-5 - 2-0

• •

252
240
28-2

80
2-0

u

u

H

it

B'low
zero.

6

2

1

6

10

5

-19-2

- 8-3

1

Zero'
to 20°

IF
61

37

35

40
43
39

Winter. Mean
temp.

Lowest
No. of Obs.

at 8 A.M

at 8 at any B'low

A.M. hour. I
zero.

1842-3
1843-4
1844-5
1845-6
1846-7

1847-8

« »

* *

« » •

* •

2-3 - 0-2

7

1

(m) at 7 A.M.

34
11

1848
1849
1850'

1851-

9.
50

2.
« •

22-9

25-9

27-3

22-6

24-3

28-5

22-7

27-5

25-5

21-3

- 61
- 7-5

. 3-6

9-5

1]
11'8

(M)

15-2

2-7

12 8

10-6

110
8-5

• 5-5

16-2

2*2

12-0

Zero

to 'iO°

15-2

5-4

12-8

14-8

2

5

2

5

1

24-25

6

2

2S

16

]6

31

33

27

18

34

We see that, taken in its meteorological sense, the past winter was

less severe than those of 1831-2, and 1835-.6, but ranks decidedly

among the coldest of the series. In respect to the lowest temperature
recorded, it has been often exceeded. The winter of 1831-2 appears

to have been the most exceptional of the whole, and it may be men-
tioned in this connection, on authority of Mr- Paine's observations at

Boston, that the winter of 1827-8 was the mildest of the last twenty-

seven, it is stated that the Hudson River did not close at all in that

winter.

Toronto Bay was frozen over on the 13th December, 1851, and

within a day or two of that early date was crossed in sleighs from the

neighborhood of the Queen's Wharf. As to the date, it has been fre-

quently frozen as early; in 1835 it was frozen on Dec. I, in 1845 on

the 3d, and in 1840 on the 6th December, but in most, if not all of

these cases broke up again. This was not the case in 1851, when it w«*

so solid that as early as December 18, the steamboats found it necessary
to land their passengers at the edge of it, half a mile or mote beyond
that pomt, and at one time were reduced to landing them with gr^^^

oifficulty and some danger, upon the south side of the Peninsula, ^1

"^ats; mdeed the icft ftYtpnrl*!/! In « cr.\\A c.fr,*« ^««^:^^-^ui,r K^wond the
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new Garrison, and wiih a broken margin nearly to the east point of the

Humber bay, thus presehllng a solid surface almost as far as could be

seen from the city ; all which are circumstances of very rare occur-

rence. Ahhoujjh the closing and opening of the bay are affected by

accidental circumstances and an uncertain criterion of the character of

the winter, the following memoranda on the subject may be interesting

;

the dates 'previous to 1840 are extracted from Mr. Dade's valuable

notes, tmd for the subsequent years derived chiefly from memoranda

Bay first frozen.

1832,

1833,

1834,

1835, December 1,

1836,

1837,

1838,

1839.

1840,

1841,

€1

U

u

u

14,

6,

18,

Bay opened.

1833, April 4,

1834, March 14,

1835, March 30,

1836, April 25,

1837, " 16,

1838, « 2,

1839, '

«

1840, March 28,

1841, April 12,

1842, Mar^h 1*7

Waike

Bay first frozen.

1842, December.

1843,

1844,

1845,

1846,

1S4Y,

1848,

1849,

1850,

1851,

u

ii

a

it

u

u

a

13,

18,

3,

16,

26,

25,

26,

13,

13,

a

a

u

ii

Bay opened.

1843, April 23

1844,

1845,

1816, " 8,

1 847, « 1 9.

1848, March 31,

1649, March 29,

1850, April 3,

1851, March 24

1852, April It'

There is one circumstance, in addition to the state of the thermome-
ter, which very much affects ihe impressions derived from the senses as

to the severity of a winter, namely, the occurrence of high wind with

a low temperature ; such was the case on many of the coldest days of
the past season, particularly in December and January, when a long

continuance of searching westerly gales enhanced to a distressing ex-

tent the sufferings of those badly provided with fuel, food or clothing-

The following are a few examples

:

Tablk IV.

1851-2.
TEMPERATURE. I

Below the ^^

avfrage.
Mean.

H

Janu

I5ecember 25,

16,

20,

19,

15,

22,

ary

10*00

4-93

O'feS

1-37

3'Y5
6-77

8-03

13, : 10 75

I

r

t

16-2

21-4

21-2

21-8

21-2

13-9

15-8

11-9

-14-8

- 32

Mean
per iiour.

m
3-94

10-58

1-8 ( 12*27

- 3-8 13-47

-10-6

- 6-2

20
- 0-6

7-0

10-17

7-42

7-59

1026
90S

Y OF WIND. IS MILES.

HighestAbove tlie

average. hovir.

m m
2-74 12-8

438 161
6-07 170
6-73 17-8

3-44 18 8

0-68 is-o

0-85 14-2

4-5 -2 141
2-34 i

14-2

On every one of the$e very cold days we have a high wind. VI jlh re-

gard to direciion, the mean direciioOvand mean velocity for each of the

ahove momhs, from five vears registration by Robinson's anemometer,

and the mean of the same months in the past winter, are given below

:

November,
December,
January,

February,

March,

April,

OK 6
Dir-.-ctiaii,

w. 31 N.
\v. 3S N.

w. 31 N.

W . 39 N.

W . 53 N,

TKARS.
Velocity.

4-87,

6-20,

674,
6-6;

645,

W. 7 1 N. 6-^6,

Serim, VoL XIV, No. 40.—July, 1862.

IS51

W. 37 N.

W. 8N.
W. 30 N.

W. 1 6 N.

W. 83 N.

N. 23 E.

18

Velocity.

470
737
7-67

6-49

581
6GS
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There was an unusual prevalence of westerly wind to December and

February, of northerly in March, and of easterly in April, the other

months offer nothing unusual, nor is the quantity of wind excessive in

any other month than December and January.

It does not appear from Table III, that any very distinct alternation

of mild and severe winters is to be recognized in the period covered by

the comparison; on the whole, however, we find that of the last nine

winters, six were warmer than the average, and, of the previous nine,

six were colder than the average ;—this latter period, again, as there is

reason to think, was preceded by a series of mild seasons, so that there

are some grounds for supposing that we may now expect a succession

of the opposite character ; but, it is evident, that a very cold winter

frequently occurs in a warm series, and a mild one in a cold series.

Of the former character may have been that of 1809-10, which by

this rule should fall in a warm group, although it will long be remem-

bered by the old inhabitants of Canada, for tiie memorable black nighU

the 18th January, 1810, in which the temperature changed in a fe\v

hours from a high thermometer, with rapid thaw, warm and genial sun-

shine, to the most intense frost, producing distress and devastation un-

paralleled in their recollection. There are probably in existence some

precise notes taken on this remarkable occasion, but 1 have not been

able to hear of them.

3. Region of Lake Superior,—Dr. J. J. Bigsby recently delivered a

lecture before the Royal Institution of London on the Geography and

Geology of Lake Superior. Dr. B. was well qualified for that duty,

from personal acquaintance with the regions around the great lakes,

on which he made valuable observations that were communicated many

years ago to the Geological Society of London, and were published i

their Transactions. His summary is interesting and Instructive. ^

have room only for the following citations

:

" The chief staple of Lake Superior is native copper. For ages be-

fore the appearance of Europeans in America, this metal was supP^^f^

from hence to the Indian nations far and near. The tumuli of the M^^"

Bissippi, &c., contain the beautiful copper of this lake. Traces of an-

cient mining in Kewenaw, Ontonago and Isle Royal are abundant, in tn

form of deep pits, (a ladder in one,) rubbish, stOne mauls, hammerst

wedges, and chisels of hardened copper. In a native excavation nea

the river Ontonagon, whh trees five hundred years old growing ove

it, lately lay a mass of pure copper eighty-one tons in weight, pa^^J

fused, and resting on skids of black oak.''

The minors, forty In number, are assisted by steam power. Silv^^ ^

always present, and sometimes in masses of considerable size- T-"^^

are now in the Cliff mine masses of pure copper within vie^V) ^

timated to weigh seven hundred tons. On the lands of the ^''""^

sota company there is one block that weighs two hundred and n ;

tons. .

In 1851, sixteen hundred tons of copper were shipped, valued a

^130,000. ,^
4. A Nerv Fuel,—Some curious experiments have been made at

Polytechnic Institution to test the results of a recent invention ^^ 1

Bachhoffner, for which patents have been obtained by the inventor aa
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Mr. N. Defrles. The invention consists in the subslitulion of thin pieces

of metal in the place of coals in fire-grates—which being acted on by
a small jet of gas, immediately become red-hot, and emit a prodigious

degree of heat. The flame which is produced by the proper, but very
simple management of the gas co-operating with the metallic laminse,

gives the appearance of a brisk and cheerful coal-fire, and can scarcely
be dislino;uished from it.

"" 'The heat
cock of the cas tube.

be regulated by turning the

and the gas can, it is said

There is no deposit of soot, no smoke, nor any
of the annoyances which attend coal-fi

be extinguished i7islanter^ or the fire kept as low as may be con-
venient.

—

Ai/ien,

5. Abstract ofMeteorological Observations made at AtlhI)oro\ Mass,^
inlat.41°59''22^^, long. 7r 22^ 45^/ori/ie?/f?ar 1851; by Henry Rice.

Months.

January,
.

.

February,

March, ...

May,
Jun

Means of the Barometer.*** s-Ieans of attached thermometers.

tn•
ft
C

Q

a

02

) •

July,

August, .,

September,

October, .

.

November.
December,

Aim.

29-7S3;29-75129-751^29'754
29-910 29-921 29-905 29-855

29-76o!29-769l29-760 29-772
29G96;29'7'31|29-706 29-625
29-795 29-80G 29 794'29-791

1-62

1-27

r

29-784 29-747
29-6i>3 29-687

29-79l|29-807

29-731;29-726
29-635-29-668

29-796-29*790

29-875l29'897|29-8Y7i29-85S

29-747

29-9041

96 29-790

l-0529-d95
.^ t

29-736;29-754

29'70G|'29-727

29-736,29-753

29-738 29-'728

•60

53
-78

ro4

79129796

65I29-744I

29-663:

29-796
39-8 15

29'7S9:

29 654|29-647 1-50

29-725:29-723 1-08

mean. 29-761129-779 29-756;29-745

42-90

il-lS

i9-13

5110
5631
61-96

69-20

62-70

63-03

57-90

46-00

cr.

29-683

29-734143-60

99 29-760I53-75

49-29

48-82

57-97

56-90

60-80

63-50

69-40

65-90

63-10

6390
5047
48-80

^
p^

57-50

52-25

60-96

59-00

64-40

67-90

74-30

70-40

67-5Y
66-90

52-63

49-90

O ED

58-61

56-07

63-08

62-10

67-71

71*30

75-90

74-00

I

I

t

62-075

i49'580

57-784

57-275

62-305

66-165

72-200

68-250

70-57 ;66-065

68-60

55-53

51-70

|64'325

!5M60
Us-soo

58-23 6i-9S 6460,59-064

Mont

'^^ry,

February,
. . .

inarch,
Upri;
May,

i'^^y
August,

September,
.

.

October,

JJovomber, V.
*^e( ember,

Means of External Thermometer.

21-96

25-16'

29-86;

36-67

28*00

3118

53-77

67-56

74-20

81-10

79-37

7l-46j

63-90

S6-13J 43-03|

23-65 31-90;

56

Ann. mean, 39-557149 962 o7'167.55^9i50-484! 106

The warmest day in the year was the 30th of
of which was Sl-b"; the coldest day was the

mean of which was 2-5^.

June, the mean heat

31st of January, the

Altitude of barometer ab.ve tide ^utcr at Providence 175 fco^-^«meler of

to>« 12 inches. The reading of the barometer have not bem corrected for tern-

P^ne, sea-level or ca^Ukry action. The entire rar.g. of tbe barometer durmg
"»e year was 11 1 incbpa
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Months.

Clearness, from to 10. [Winds.—No. of times the wind wa? observed to be in the

c <

January, . . ,

.

4-6

February, ... 4S
March, 4'7

April, 5-5

May, 5*3

June, 5'9

July, 5-7

Auinist, 6'0

September, ,

,

S'l

October, , , .

,

4*7

November, .

,

5'1

December, . •

.

5*8

r.Q

5-4

4-7

53
53
4-7

i

5'o

6-4

61
5-5

4-6

6-2

N. N.E. £.

5-2 56

5 1

4-4

4-1

4-6

4-3

6-5

4-3

5-8

5-7

4*8

4-3

5-3

5-4

4-7

4*4

4-8

4-6

6-4

5-0

5-5

6-1

5-4

4-0

5-8

14

14

13

21

15

14
13

13

32

13

21

y

S.E. S. s.w.

3

6

14

27

10

7

12

6

10

7

5

3

4-9 5-2 1192 110

2 8

3 6

3 4
6 7

6 8

4 6

3 2

8 3

7 6
6 13

1 6

1 8

45 76

19

29

26
18

34
29

31

35

29

28

7

12

W. N.W.

297

23 28 27

10 17 27
1

17 12 36

5 11 25

17 13 21

15 25 20

30 17 16

24 ' 13 27

9 16 12

14 14 29

17 15 49

17 12 62

1'j8 192

As a Meieorological Register has never before been kept in this

town, I am unable to conr)pare these results with those for any previous

years. The location where the above observations were made, is at

North x\tllcboro\ on the Boston and Providence turnpike, twelve miles

north of the latter place.

The robin, (Tardus migratorius,) blackbird, (Qaiscalus ferrugineus),

and bluebird, (Sia'ia Wilsonii,) appeared Feb. 24th; wild goose, (Anser

canadensis,) March 14lh. The frogs ''gave their first concert for the

season,^' March 25lh.

The elm, (Ulmus americanus,) in blossom, April 1st; cowslip, (Cal-

iha palustris,) 6ih ; anemone, (Anemone nemorosa,) 10th; skunk cab-

bage, (Symplocarpus fcetidus,) 20th ; wild columbine, (Aquilegia cana-

densis,) May 1st; currant^ (Ribes rubrum,) 5th ; common pear, (Pyrus

communis,) 10th; lilac, (Syringa vulgaris,) 15lh ; flowering aln^ond,

(amygdalus nana,) 12th; apple, (Pyrus malus,) I5th ;
buckthorD,

(Rhamnos catharlica,) l7ih ; horse-chesnut, (^Esculus hippocnstanum,)

20th ; flowering dogwood, (Cornus florida,) 24ih ; large blue flag, (Ir^^

versicolor,) 2yih; yellow pond lily, (Nuphar advena',) 31st ; trumpet

creeper, (Bignonia radicans,) June 3d ; spider-wort, (Trndescantia vir-

ginica,) 5lh ; common locust, (Robinia pseud-acacia,) 10th.

There was a display of the aurora on the evenings of the following

days, viz., Jan. 19, 2i, 23 ; Feb. 18 ; March 23, 29° May 1 ; Sept. 6,

8, 16; Dec. 19, 23,29.
6. Nees von Esenheck^ (from the Phytolcgist, a London botanical

Journal, No. cxxx, March, 1852, pp. 465-467.)—We are glad to fio^

that we are not singular in sympathizing with the unfortunate Nees von

Esenbeck, a man whose only fault it is

those of the party which has acquired the ascendancy in Germany-
Our able contemporary, Hooker's Journal of Botany, in announcing to

its readers that M. Nees von Esenbeck had been requested to continue

as President of the L. C. Academy of Naturalists, and that he had as-

sented, continues : '^This mark of respect towards one of the truest

class;cal and distinguished botanists of the aue, who during a lo"g

series of years has contributed vastly lo the celebrity of the Academy
will be hailed not only by its own members, but by every lover of oat*

ura! science/* Such generous expressions are highly creditable, both

to hold opinions contrary to

5
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to the journal in which ihey appear, and the writer from whose pen
they issue, and cannot but conDfort the illustrious philosopher to whom
they refer.

Most of our readers are aware that M. Nees von Esenbeck, is the

, victim of the political reaction on the continent, but few know the

unfeeling manner in which he has been persecuted, M. Nees von

Esenbeck has always been the friend of true freedom— for who can be

a thinking man without being so ?—and has so much enjoyed the con-

fidence of his countrymen that a few years ago, he was elected mem-
ber of Parliament. His eloquence, his sound reasoning, and the

warmth wiih which he spoke^ soon gave him influence in the Assem-
bly, so much so that he became the leader of the popular party. He
always remained faithful to his colors ; and when so many deserted

the cause which they had advocated, when oaths were violated as soon
as uttered, and treaties broken before the ink was dry, M. Nees von
Esenbeck was true to his principles; and neither bribery nor threats

produced any effect upon him. Venerable for his age, distinguished as a

philosopher, and eloquent as an orator, it was evident that the influence

of such a man was to be feared. Moreover, he was no hero behind the

barricades; he had been legally elected, and conducted his discussions

with prudence and propriety, and strictly within the bounds of parlia-

mentary license. But as silence was thought indispensable, M. Nees
von Esenbeck was suddenly suspended in his functions as Professor in

the University of Breslau, and reduced to circumstances of the most dis-

tressing nature. An excuse for this arbitrary act, however, was thought

necessary
; and as despotism is never in want of arguments, however

sophistical, to give a coloring to Its proceedings, a domestic misfortune

rather than a fault of M. Nees von Esenbeck's former life was taken
for that purpose ; and at an advanced age of nearly eighty, the vener-

able old man was punished for an act that happened twenty years be-

fore, and which, according to the laws of the country, must have been

very slight indeed, lo remain so long without being investigated. That

P*Jblic opinion has not been misguided in this matter is evident. M.
Noes von Esenbeck had not only been re-elected President of one of

the most ancient academies in the world, but men are everywhere step-

ping forward who endeavor to place him above the want to which the

sudden loss of his situation has exi>osed him. Naturalists of eminence

^^% we understand, selling portions of their collections, in order to give

llie proceeds lo the illustrious savant. We ourselves have been re-

q^iesied by several of our correspondents to open a subscription for his

benefit, and we are only too glad to become the humbie medium by

^hich that great and good man may be benefitted. Havmg obtained

permission from M. Nees von Esenbeck himself, we are ready to re-

ceive any sums, however trifling, to acknowledge them m our Journal,

and afterwards in periodicals of a wider circulation.

It would be trlflintr with the cause wc are pleadmg, were we to at-

tempt to write a paneL^vric upon a man so unfortunate. A person who

;» eighty years of age, and in want, not only of the mere comforts of

|fe, but the bare means of subsistence, and who has devoted his whole

'^fe and all he possessed to the advancement of science, is mdeed

worthy of consideration. Entomology, ornithology, botany, and many
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other branches of learning are indebted to him for some of the most
important additions. He has always been ready to assist others when-
ever he was called upon; and there are many naturalists in Great
Britain who have enriched their volumes with his labors. As a teacher
he has done an immense deal. His lecture-rooms were always the
most_ croTv'ded, and subjects which, in the hands of others, appeared
dry, msipia, and dull, his eloquence knew how to make interesting and
charming. There are few who have ever seen him on the platform
who can forget the mipression which his lectures produced ; the spark-
Img eye, the ammation, and clearness of explanation never failed to

produce most favorable effects. His labors as an author are niimer-
ous, and show great erudition and research. They belons to that class
of writing which freed natural history from the pedantic sway of the
i^mnaean school, and fairly applied the light of philosophy to the inves-
tigation of organized beings. Indeed, M. Necs von Esenbeck is one
of the remaining few who conclude the circle of illustrious men who
raised natural science to the rank it now holds, and in which the
names of Jussieu DeCandolle, Gcthe, and Link, not to mention any
hving ones, stand preeminent.
We have also been requested to prepare an address, and now have

the pleasure of submitting the following one to the consideration of our
readers. W hoever would wish to sign it is invited to send his name to

our ofiice, (» Devonshire street, Bishopgate, London.) Previous to

the ae ivery of the document we will cause the names, arranged alpha-
be ically to be printed in some of the journals of the widest ciiculatioa
both at home and abroad.

TO M. NEES VON ESENBECK, PEESIDENT OF THE L. C. ACADEMY OF

NATURALISTS.

Mr. President
: The undersigned have learned, with feelings oftlie

deepest regret and sorrow, that you have been suspended in your func-
tions as Professor of the University of Breslau ; that a man whom they
have always regarded as one of the most classicol, has suddenly been
arrested in the pursuit of those investigations wliich have been produc-
tive of such invaluable results to science. It fulls to the lot of but

few to ma^ie, at an advanced age, those treasures available which a life

or constant application and incessant study have enabled them to ac-

cumulate.
_
You, Mr. President, are by the grace of Providence, still

in possession of those faculties which allow you to add to the brilliant

achievements and important labors of which your whole career
"--

been an uninterrupted series. Hovv painful then, becomes the re
tion, that what God has granted, man has cruelly prohibited, and, by
depriving you of those means essential to existence is about to bury iox

has

flee

nd.by

patny IS tae consolation we can offer ; and we declare that, uninflu-
enced by the slanders with which malignity has overwhelmed you, *«
still remember your name with gratitude and respect : and, deaf to the

arguments wilh which envy and hatred have attacked you, we stiH \oo^
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upon you as the great philosopher who has raised for himself in the
field of science a monunnent, which neither the violence of parties nor
the lapse of time are capahle of overturning.

[We have received also an advertisement o? the Herbarium of Nees
von Esenbeck, which is on sale, from which we cite the followinar.
Eds.]

,

^

The Herbarium includes about 340 volumes* besides 57 volumes
in duplicate. It is arranged in the main in accordance with Lindley's
Natural System of Botany, 2d edition. The value of the whole is esti-
mated at 12,000 rix thalers, or about 30 rix thalers per volume. The
whole number of species included is between 34,000 and 40,000, and
each volume contains between 100 and 120 species. The species are
from all parts of the world, Asia, the Indies, New Holland, Tropical.
America, &c.

List of the volumes and their contents.* The price is given in rix
thalers, each worth about 72 cts.

1. RannncTilaceae,
2. Mngnoliiiceae, Winteraceae, Anonaceae, Schlzandraceae,

Diileiiiaceae, Myristicaccae,
^. P&paveraceae, Fumariaceae, Nymphaeaceac, . - •

.

4. llmbclliferae,

5. Araiiaceae, Saraceriiaceae, Grossulariaceae, Brmioniaceae,
BerberiJeae, Pittosporaceae, Yitaceae, Olacaceae, Franco-
aceae,

6. Onagrariaceae, Halorag-aceae, CoiiiLrcUccae, Rli.'zophoraceae,
Meinecylaceae, Melastomaceac,

7. Mjrtaceae, Ilnladelpbaceae, llameliaceae, Comaceae^ Lo-
ranthaceae,

8. Cucurbitaceae, Loasaceae, Cactaceae, Homaliaceae, Ficoi-
Qeae. Begoniaceae, ,

»• Cruciferae,

11
^^^^^^^^^« Ternstroemiaceae, Violaceae, Sauvagesiaceae, .

.

il. Capparidaceae, Resedaceae, Moringaceae, Droseraceae, Fran-
Keniactae, Passifloraceae, Flacourtiaceae, Bixaceae, Gutti-

19 Q •
^' Hiperioaceae,

2. Sapindaceae, Aesculaceae, Folygalaceae, Yochysiaceae, Elati-

naceae, Linaceae, Hugoniaceae, Oliienaceae, Cistaceae,

1 Q o ^^^^^"^"''^i^'^eae,
13. Storculiaceae, ........] , . ,

14. Malvaceae, !,!'/...'/.!/,
15. Elaeoearpaceae, Dipferaceae, Tiiiaceae, Lythraceae^ Melia-

Ifi xr^^^'
Cedrelaceae* Hurairiaceae, Aurantiacea, Spondaceae,

" -^^^^'unaceae, Chailletiaceae, Tremandraceae, Nitmriaceae,

1 ^
^.'^^'^'^^'^ceae,

1ft
^"^^^''^^^ceae,

" l^^petraceae, Stockhauaiaceae, Fouquieracese, Celastraceae.

IQ Q.r^P%Ieaceae, Malpkhiaceae, -

**. aiieneae,
20. Akineae, ../.!'."'/.[. i* '1'.! ]]!!!'!!!!.. !

21. Ochnacoae, SiaiarubVceae,' Rutaceae, Zygopl'jUaccae, Xan-
tcosylaceae,

No. of
vela.

I

1

4

Price in

90

144

1

1

1

3 90

60

60

60

2 120

1

ll ^"^^ ^J te sent through Edward Pelz, Georgetown, D.C (care of Profe98r.r
Joim c. r. Salomon \

=*

Salomon.)
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'
•'

'

No. of Price in

vols. Thaiers.

22. Geraniaceae, Balsamaceae, Oxalaceae, 1

23. Sanguisorbaceae, Eosaceae, — 2 120

24. Rosaceae . Genus Rubus, 18 151

25. Pomaceae, Amygdalaceae, , 1

26. Leguminosae, - .,..,. 9 600

27. Conaraceae, Chrysobalanaceae, Calycantbaceae, Baucraceae,

Cunoniaceae, Saxifragaceae, Crassulaceae, 1

28. Arayridaceae, Anacardiaceae, Cupuliferae, Betulaceae, See-

paceae, 1

29. Urticaceae, Ceratophyllaceae, 1

30. TTlraaceae, Stilaginaceae, Myricaceae, Juglandaceae, Casua-
riaceae, Datiscaceae, Saururaceae, 1

81. Piperaceae, 2 120

32. Salices, Platanaceae, 5 150

S3. Callitrichaceae, Santalaceae, Elaeagnaceae, Thymelaeaceae,
Heniandiaceae, Aquilariaceae, Proteaceae, 1 ^^

34. Lauraceae, , . . ., 7 560

35. Dligeraceae, Cassytaceae, Penaeaceae, Nepentbaceae, Ari-
stolocbiaceae, , , . , 1 60

36. Araarantaceae, 1

37. Chenopodiaceae, Tetragomaceae, Pbytolaccaceae, 1

38. Polygonaceae, Petiveriaceae, Scleranthaceae, Nyctaginaceae,
Meni=!pennaceae, Brexiaceae, 1

39. Pyrolaceae, Moaotropaceae, Ericaceae, Vacciniaceae, Epacri-
daceae, 1

40. Primulaceae, Myrsiaaceae, ...,. 1

41. Convolvulaceae, 1

42. Sapotaceae, Ebenaceae, Styraceae, Aquifoliaceae, N"olana-
ceae, Cuscutaceae, Polemoniaceae, Ilydioleaceae 1

43. Lobeliaceae, Campanulaceae, Stylidiaceae, Qoodeniaceae,
Scacvolaceae, ^ 1

44. Cincbocaceae.

45. Caprifoliaceae,

46. Galiaceaa, . .

.

47. Compositae, ,

(2000 Species.)

2

15- 240

23' 8M

48. Dipsaceae, ValeriaBaceae, Brunnoniaceae, Plantaginaceae,
Globulariaceae, Salvadoraceae, 1

49. Plumbaginaceae, Hydrophyllaceae, Cordiaceae, Ehretiaceae,
Boraginaceae, 1

50. Labiatae 6 180

61. Veronicaceae, 2 W
52. Lentibidariaceae, Scrcpbulaviaceae, 1
53. Orobancbaceae, Gesneriaceae, Sesairjaceae, Selaginaceae, .

.

1
54. Verbenaceae, Myoporaceae, Stilbaccae, 1

55. Bignoniaceae, Cyrtandraceae, Pedaliaceae, 2 ^^

56. AcaDthaceae, ^,

,

19 13^0

57. Solanaceae, Cestraceae, 6 300

58. Gentlaiiaceae, Sigeliaceae 1

59. Apocynaceae, Asclepiadaceae, Loganiaceae, Potaliaceae,
Oleaceae, Jasminaceae J 1

60. Gnetaceae, Cycadaceae, Coniferae, Tasaocae, 2
Gl. Equisetaceae, 1

62. Scitamiueae, Marantaceae, Musaceae, Haemodoraceae, 1

63. Lida^-eae, Bromeliaceae, Hydrocbaeraceac, 1
64. Orchidaceae, Vamllaceae, , 2 ^-^
65. Palmaceae, Pontederaceae, Melantaceae, 1
66. liliaceae,

, 2 ^^
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6t.

68.

69.

1L

Commelinaceae, Butomaceae, Alismaceae , Philydraceae,
Smilaceae, Dioscoraceae, Koxburghiaceae, Pandanaceae,
Cjclanthaceae,

Araceae, Acoraceae, Typbaceae, Fluviales, Juncaginaceae,
Pistiaceae,

Glumosae, including Gramineae, 46 vols., Cyperaceae, 21
Tols., Restiaceae, 5 vols., Junceae, 2 vols.,

Balanophoreae,
Filicales, in all,

'72. Cellulares.

60O Species.

13.

14.

Besides 5t packages and 30 volumes in Duplicate,

APPENDIX.

I
The "Wallicliian collection of East Indian plants,
New Holland plants by Preiss, ,

II.

15.

16.

11,

IB.

80. Plantae Wigbtianae,

(According to the Catalogue 2403 Species.)

o4. Plantae Javanicae, still undetermined, -

85. Ibid

86. Plantae Javanicae mixtae,
S7. The same in large form, , , .

,

88. Florula Zeylanica,
89. Plantae Abyssinicae,
90. Plantae Novae Holkndiae dubiae

00 J^*^"*^^^ exoticae mixtae, indeterniinatae,

of"
^^^^tae aliquot Florae mixtae,

93. Florula Vilnensis,
y-4. Plantae Italicae,
95. Florula Sickershusensis

No. of
vols.

1

1

84

9

1

Sieber, Plantae insulae Trinitatis • 2
Sieber, Plantae insulae Mauritii,
Plantae Mexicanae,
Plantae ErasUienses, still undetermined,
Plantae A mericanae. " "

2

2
1

1

5

3

Price in

Thalera.

74 2400
1 60
8 SCO

2400

540
420

60
60

120
60
30

1400

180
60
60
30
10
20
30
60
20.

2
5
1

7. Prices of Microscopes made to order, hy L & W. Gkunow,
Opticians, 54 Pacific street, Brooklyn, L. I.—No. 1. Large compound
J^^croscopes, mounted on a slout brass tripod box and uprigbts ; body with
3«ick and slow motion ; 2 corrected Huyghenian eye-pieces and ^th
>nch object-glass; the moveable stage is 4 inches square, the concave

'""rjor is 3 inches diameter, $105.
^o. 2, The same size instrument mounted on a Japaned cast-iron

stand, all dimensions and actions same as above, $85.
A solid upright mahogany case for do,, $8 ; of cherrj^-wood, ^1.

.^o. 3. Instrument No, 1, smaller size, stage 3 by 4 mches, concave
^'rror 2 inches diameter, $85.

, .

^0-4. The same size instrument, with Japaned cast-iron stand, 1

«ye-piece and I inch object-glass, $52.

^^0. 5. Ditto with plain stage, $^0.
^^' 6. Ditto sliding motion lo the body, $35.
fc^olid upright case of cherry-wood for No, 3, 4, 5, and 6, «5-o.

Secojid Seeies, Vol XIII, No. 40,~Jan., 1852. 19
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No. 7. Portable achromatic compound microscope for travelling,

mounted on three folding-legs, with quick and slow motion, the move-

able stage is 3 by 4 inches, concave mirror, 2^ inches, wilh 2 eye-pieces

and \ inch object-glass, packed \\\ a flat mahogany case, $85.

No. 8. Best single microscope with all improvements, 4 object-

glasses, varying from 1 inch to ^ inch, packed in a small flat mahog-

any case, to the top of which it is mounted when in use, $40.

No. 9. Ditto, simpler, with the same powers, $32-35,
A small compound body with 1 eye-piece, and ^ inch-object glass,

is supplied wilh No, 8 and 9 additional, $15-20.
All accessory instruments and apparatus, as well as additional ob-

ject-glasses, and eye-pieces made to order at moderate prices,

[Messrs, Grunow's instruments are in mechanical structure unsur-

passed.

—

Eds.']

8. American Associafion for the Advancement of Science,—The

next meeting of this Association will he held at Cleveland, Ohio, com-

mencing with the third Wednesday in August (Aug. 18). Professor

Peirce of Harvard is President for the session and ensuing year.

9. Gold of California.—The total shipment of gold from San Fran-

cisco for April, 1852, was $3,419,847, for March, $2,549,704.

VI. Bibliography.

1. Sleam-Boiler Explosions : Memorial of Samuel Guthrie, a Practi-

cal Engineer, submitting the results of an investigation made by him into

the causes of the explosion of steam-boilers. 32d Congress, U. S-,

1st Session, Senate, No. 32, Miscellaneous.—This is an excellent doc-

ument, from an experienced man, who makes no pretensions to being

more than he is, a skillful practical engineer. Mr. Guthrie has tie-

voted many months to a careful investigation of all the causes of dis-

aster in steam-boilers on the navigable waters of the United Stales.

He has examined personally nearly all the steamboats on the Ohio

and Mississippi, and has had the opportunity of seeing several boats just

after they had exploded. We need not dwell on the preeminent impor-

tance of the adoption without delay of certain and efficient means or

avoiding a class of accidents which no warning from past experience nor

check of existing laws have prevented from increasing wilh the rapid

extension of our immense inland commerce. In our opinion the coft-

clusions and suggestions of Mr. Guthrie if adopted, with suitable legal

guards and penalties, would reach the difficulty and totally prevent

these frightful accidents so destructive to human life. After a careful

review of the whole subject, Mr. Guthrie presents the following
''^^^

• 1 ^^ ^
capitulation."

'/

of steam-boilers.— 1st. Using iron of an improper thickness, or that oi

an inferior quality, in the construction of boilers ; also, the too frequent

use of cast-iron in steam and water pipes, and parts of boilers.

2d. Using boilers defective in form or workmanship, ineffectually

staybolted or fastened ; and also using boilers weakened by age or u^e.

3d. Employment of incompetent, reckless, or intemperate engineers-
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4th. Using in the construction of steamboats, boilers, engines, pad-

dle wheels, and machinery, without proper regard to the relative pro-

portions which sliould exist between ihe different parts of the whole.

5th. Using inefficient or unsuitable pumping apparatus, and not pro-

viding for itee and open passages for the water to the boiler, and af-

terwards for the e:tit of steam to the engines.

6ih. In not provloin^; u suitable or a sufficient number of safety-valves

for the free and full discharge of steam when suddenly accumuktuig.

7ih. Want of a proper and suitable system or mode of inspection of

steam-boilers, engines, and machinery ; want of suitable and uniform

instruments for testing, by hydrostatic pressure, the aclual_ powers of

resistance of every boiler brought into use •, and also an entire want ol

laws requiring an inspection of boiler-iron, or material for the construe*

tion of boilers.

8th. Want of competent and faithful inspectors, clothed with suffi-

cient authority to regulate the conduct of engineers, and the manage-

ment and general arrangement of engines and machinery, with power

to establish a limit to excessive pressure, within the capabilities of the

boilers to withstand it,

9th. Want of a board of supervising engineers, whose duty it is to

exercise a general supervision over all boats or vessels navigated in

whole or in pari by steam, within the jurisdiction of the United Stales;

and also to exercise a like supervision over boards of inspection, con-

duct of engineers, and others in charge of steam-engines.^

Enumeration of the Caii-^es tending to produce explosions^ through

ihe conduct of those in charge.— 1st, Allowing water to get low in the

boilers, through negligence, carelessness, or design.

2d. Overloading the safety valve, and permitting a dangerous accu-

niulation of steam for the purpose of racing or wanton display.

3d. Through negligence in not blowing off steam when lying at

a landing, or^vhen the engines are not in motion.

He then proceeds to enumerate the remedies proposed, the most

important of which are the organization of a Board of Supermtendmg

Engineers, who shall be the )uriges of competency in engmeers, m-

spectors, and machinery,—and ibe adoption of ceviam improved ap-

paralus to ensure abundant water, and conspicuous signals of approach-

ing danger. Mr. Guthrie has contrived a new form of safety valve,

to be regulated to such pressure as shall be found by experiment

entirely safe in each case, and beyond the control of the officers oi

^he boat. Also, a system of signals conspicuous to all passengers,

which by an automatic and certain mentor will announce, goon

f^ay require-and in the same manner, " sleam safe," or "steam da^,-

gerous," ringing a bell at the same time. T' i^ earnestly to be hoped
to->"U3, ringing a Den at me same umc. ^.^ — -.

that Mr. Guthrie's system of checks and contrivances to insure safety

should be immediately put to the most searching expenmental proof— ...u uc nnmeuiaieiy pm lo me u»u^v "'^ o •

by a commission of scicmific and experienced men.
,i,^„^^

, All the preliminary labor of investigation m '"^^^

^^f.)^' ^^'^^^^Wn ably performed; and tnost valuable results reached by a comm.s.

«'on of a similar character to that proposed, who a^^^^.^^'^^'^y^^^"

»go reported to the Franklin Institute at the request of the
H- ^- g^v-

erament-Prof. A. D. Bache, reporter. What now remams is lo de-
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vise a system of safety, and the laws and provisions needed to secure

its adoption, and constitute a central board of Engineers, with power to

carry the law into efficient operation. - .

2. Records of the School of Mines and of Science applied to the

Arts, Vol. i. Part 1 ; beirig Inaugural and Inlroduciory Lectures to

the Courses for the Session, 1S51-52. Eoyal 8vo. pp. 148. London,

1852.—It is well known that the Museum of Practical Geology and Geo-

logical Survey was established by the British government on a sugges-

tion from Sir Henry de la Beche, the head of the Geological Depart-

ment of the Ordnance Survey. This was in 1835. In 1845 the pxes-

ent liberal establishment was decided on, and without reference to ex-

pense, the museum building was erected with abundant accommodations

for its collections, lecture and research rooms, and an ample Chemical

Laboratory. The volume before us contains the inaugural discourse by

the President, Sir H, De la Beche, in which a view of the inception,

progress and prospects of this institution is given, with many facts and

reasonings, having for iheir object to show the national and perma-

nent importance of the institution. It is needless to say that this

inaugural is marked by the high character which appertains to all the

productions of the Nestor of British geoloo^v.

The other discourses are on the Study of abstract science, essential

to the progress of Industry ; by Lyon Playfair, C.B., F.R.S. On the

relations of Natural History to Geology and the Arts; by Edward

Forbes, F.R.S. On the importance of cultivating habits of Observa-

tion ; by Robert Hunt', Keeper of Mining Records, On the Science

of Geology and its applications; by Andrew Ramsay, F.R-S. On

the value of an extended knowledge of Mineralogy and the processes

of Mining; by Warrington W. Smyth, M.A., F.G.S. On the import-

ance of Special Scientific Knowledge to the Practical Metallurgist;

by John Percy, M.D., F.R.S. These discourses are eminently worthy

of an attentive perusal.

3, Annual of Scientifc Discovery^ A Year Book of Facts if^ Sci

ence and Art, for 1852. Edited by David A. Wells, A.M. I2mc>.

pp. 408. Boston, 1852. Gould & Lincoln.—This is the third yearly vol-

ume of the " Annual," we have had the pleasure of noticing. Covering

the wide range of Mechanics, Useful Arts, Natural Philosophy, Chemis-

try, Astronomy, Meteorology, Zoology, Botany, Mineralogy, Geology?

Geography, and Antiquities, it is remarkable how much the editor has

been able to compress within the limits prescribed to each subjec-

We have read with much satisfaction, and we may add instruction,
tne

introductory notes by the editor on the progress of Sclence^in 1851-

No one can review this progress as mirrored in this resume vviin^^

being very deeply impressed with the great amount of labor and lalen

at present employed in gleaning the fields of old knowledge, or in p^f
'

ing new pioneer paths into the wilderness of facts and principles 'y'"&

in the way of investigation. Comparing this activity in 1851, ^^ !

the United States with any former year of our history, no doubt can

entertained that substantial progress has been made in all departmen

of science. Among the signs of this advancement, we may adduce t

fact that ihia annual has found so great encouragement as to be co

^
linued for three years until we may now regard it as an estabUso^

order.
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Handlook of
enlarged edition of the ''''Outlines of Organic Chemistry^'^'^ for the tise

of students ; by WiLliam Gregory, M.D., F.R.S., E., Professor of
Chemistry in ihe University of Edinburgh. 3d. edition, corrected and
much enlarged, pp. 532.- 12mo, London, 1852. Taylor, Walton &
Maberly.—Chemists are very much indebted to Dr. Gregory for this

new and very greatly improved edition of his excellent *•*• Outlines,"

now well worthy of its present tUle. The author has taken great pains

in bringing the work fully up to the present highly advanced state of
the science, i, e., to the close of 185L
The recent results of Wiirtz, Hoffinan, Laurent, Gerhardl, and Ca-

hours are introduced ; and a valuable table 'of homologues is added,
comprising the homologous compounds belonging to the radicals, ethyl,

methyl, &c., as well as to acetyle, fortnyle, &c., derived from them ;

which table, although it extends to 17 vertical columns, and 22 hori-

; zontal ones, is yet but a corner of what might be drawn up, were we
to have a column for every homologous series connected with the

above groups of radicals. The author announces also a new edition of
his Outlines of Inorganic Chemistry.

5. Apphton's Mechanics'^ Magazine^ and Engineer's Journal^ in

4to monthly numbers of 24 pp. Edited by Julius W. Adams, Civ.

Eng. (No. 25 Nassau street, N. Y.) $3 per annum.—A Journal of high
nierit, and indispensable to all who would be acquainted with the re-

cent applications of science to mechanics and engineering, and with
the new discoveries in these and other allied practical departments
of knowledge. Some idea of its range of subjects will be gathered
from the following list of the papers of the number for June, viz.—Di-
rect Acting Main Engine Plates ; Longitude of Places, determined by
Telegraph

; Steam ; Electro-magnetism on Railways; Engraving from
Natural objects; Electro-metallurgy; Mechanics for the million;

Lewiston and Queenstown Suspension Bridge; McCallum's Timber
Bridge

; Centrifugal power ; Railway Axles, &c. &c. The plates are

on steel or copper, and finely executed.
6. The Naval Dry Docks of the United States ; by Ch^s. B- Stuart,

Engineer-in-chief of the United States Navy. 4to. 24 fine engravings on
steel. New Yok, 1852. C. B. Norton,—This book is a novelty in the

history of American engineering, and we might add, in book publishing.

3'he style of mechanical execution of the plates, the text, and all the ac-

cessories is such as we have been accustomed to regard as almost pe-

culiarly English ; and those who delight in the luxury of good workman-
ship and material will here find their taste gratified. Engineers must
regard with great satisfaction works like this, designed to perpetuate

and record their labors in the most honorable manner. The acLieye-

nients of American skill and science are worthy of the vindicalion

^hich this work supplies to the distinguished gentlemen of this profes-

s»on in the United States, who have devoted iheir talents to our great

"•^orks of public utility or defense.
, -. u r*

This work is divided into two parts. The first describes the Gran-

5*e Dry Dock, the second the Floating Dry Docks. To give any of

the details or even the results of these great public works is foreign to

our present purpose, and we will onlv add the hope that the success

of this fine publication may be such as to induce our distmguished
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author to undertake the treatment of other departments of our public

works in the same elaborate and thorough manner.

7. Graham's Elements of Chemistry (2d edition,) has been issued

from the press of Blanchard & Lea, edited by Dr, Bridges. It is only

the first part, of course, as far as the close oi" the metallic bases of the

earths ; the second and final part has not yet appeared in England.

This work has adeservedly high reputation as a classic among the

treatises on chemistry in our language, and Dr. Bridges' editorship is

a guarantee for an accurate re-production of the English edition. He

has also added valuable notes in correction or extension of the text.

8. The Assay of Gold and Silver Wares : An account of the laws

relating to the Standards and Marks^ and of existing pay offices; by

Arthur Ryland. 12mo. pp.212. London, 1852. Smith, Elder & Co.

This is entirely a technical book as its title shows, and is local to

Great Britain. Those interested in these inquiries will find here much

interesting and apparently accurate information,

9. Lectures on the Results of the Great Exhibition delivered hefore

the Society of Arts. London: David Rouge. 12mo, (sixpence each.)

We have already^* presented the lectures of Prof. Whewell and of

Dr. Playfair to our readers. There have been twelve of this series m
the following order :

L Rev. Dr, Whewell, Master of Trinity: The general bearing of

the Exhibition on the Progress of Art and Science. 2. Sir H. De la

Beche : Mining, Quarrying and Metallurgical Processes and Products.

3. Professor Owen: Animal Raw Products used in the Arts and Man-

ufactures. 4. Jacob Bell, Esq., M.P. : Chemical and Pharmaceutical

Processes and Products. 5. Dr. Lyon Playfair: On the Chemical

Principles involved in the Manufactures shown at the Exhibition, as a

proof of the necessity of an Industrial Education. 6. Professor Lind-

ley: Substances used as Food. 7, Professor Solly: On the Vegetable

Substances used in the Arts and Manufactures, in relation to Commerce

generally. 8. Professor Willis : Machines and Tools for working >n

Metal, Wood, and other Materials. 9* James Glaisher, Esq. : Phj'*^-

sophical Instruments and Processes. 10. Henry Hensman, Esq. :
Civil

Engineering and Machinery generally. 1 1. Professor J. Forbes Roy'e ^

The Manufactures of India. 12. Captain Washington, R.N- :
Ship-

ping, particularly Life-Boats.

These of course are of unequal interest. Some of them are \veil

worthy of the subjects discussed, others are less happy.
10. Course of (he History of Modern Philosophy ; by M- Victor

Cousin ; translated by 0. W. Wight. 2 vols., 8vo. New York, 1852.

D. Appleton & Co.—We can only announce the appearance of tn*

translation of the eminent French metaphysician, just issued in hand-

some style by the Appleton's. The lectures, which are now for the

first time in an English dress, were delivered by M, Cousin in the

years 1828-9, and were received with great applause and admiration.

11. W, H. BuREN, M.D., and E. E. Isaacs: Illustrated Manual of

Operative Surgery and Surgical Anatomy, Part I. 84 pp., 8vo, wi|^

26 steel engravings, by M. J. Leveille. New York, 1852. H. Bad-

lie re
; price with plates colored, $3.00, plain, $1.75.—The subject of

* Vol xiii, p. 352,

3
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operative surgery is illustrated in this admirable work by a large num-
ber of plates of exquisite finish, representing the instruments used, and
also the various processes or modes of operation with different parts of
the human body in all their details. The work is designed to serve as
a companion to the ordinary text-books of surgery.

'/
geons of England, in the Session 0/ 1850, 1851.—Elementary Tissues
of Plants and Animals; by John Quekett, Assistant Conservator of
the Mus, Roy. Coll, Surgeons of. England. 206 pp. 8vo ; illustrated

by 159 wood-cuts. London and New York, 1852. H. Bailliere.—Mr.
Quekett, whose work on microscopes is well known, has embodied in

his Lectures on Histology, a large amount of microscopic research,
original and selected; and the abundant illustrations carefully made
render the work a highly useful one. It treats of the microscopic struc-
ture of animal and vegetable tissues, of ducts, cells, juices, oils, and
other pans in ihe intimate constitution of organic beings. Sections of
^ood, nuts, leaves, fruit, cartilages of different kinds, &c., are repre-
sented in detail. The work is a valuable companion to the microscope,
directing the observer to many things of profound interest in the com-
nionest objects around him, the study of which may afford constant
instruction and rational amusement.

^^AAc Lea : On the Fossil Foot-marks in the Red Sandstone of Pottsville, Pa,
(From the Trans. Amer. Phil. Soc, vol. x.) 14 pp 4to, with 3 hthog. plates.

Isaac Lea : On a Fossil Saurian of the xievr Red Sandstone Formation of Pcnn-
Bylrania, vrhh some account of that formation. Also, on sonie new Fossil Molluscs
in the Carboniferous Slates of the Anthracit
tion.

orma
tion. 20 and 4 pp. 4to, with 4 lithog. plates. Philadelphia, 1852. (From Jour.
Acad. -^at. Sci., Part 3, vol. ii, 2nd sen Read May 11, 1852.)

_
Isaac Lea : A Synopsis of the Family of N'aiades. 3d edit., greatly enlarged and

iiiiproved. XX and 8.8 pp. Philadelphia, IS52.
Isaac Lea: Observations on the Genus Unio, together "with Descriptions of Xew

Species in the Families Unionidas, Colimacea and Melaniana. (Read" before the
Amer. Phil. Soc, and originally published in its Transactioni=»,) Vol v. 62 pp. 4 to,
•With numerous plates. Philadelphia, 1852. Printed for the author.
The Valuable memoirs here enumerated were received too late for any mention

W. S. W. KuscHENBERGER, M,D.: A notice of the Onrrjn, Progress and Present
*^ondition of the Academy of Natural Sciences of Philadelphia. 78 pp. 8vo. Phila-
<^lpfna, 1852.

Magxetical and Meteorological Observations at the Cape of Good Hope.
J[[nnted by order of her Majesty's government, under the superintendence of Lieut-
U)L Edward Sabine.—Vol. L Magnetical observations 1841 to 15:16, with abstracts

vr
^^'^^^^ation^ from 1841 to 1850, inclusive. Ixxii and 420 pp. 4to. LomL, 185L

MAGNsrriCAL AND METEOROLOGICAL Observahons at Hobarton, in Van Diemens
A-and. Prbted by order of her Majesty's government, under the superintendence of
-Ueut.-CoL Edw. Sabine. Vol. IL Commencing with 1843, with abstracts of the
Observations from 1843 to 1850 inclusive. 1 and 632 pp. 4to. London, 1852.
Baa Quadcrmndsteipqebirqe oder Kreideqehirge in Deutf^Mand. von Hanns Beuxo

^EiNXTZ: 594 rxT^ «^^ ::.:*k 10 K*i,^^ ^1^/^a Freiberg, 1849-1S50.

on in Snch»en, Gekronte Preisschrift

^ou Hasxs Bruno Geimtz "Or. PhiL m Dresden. 44 pp. 4to, with 1 colored table.

•^mg. 1850.
'

•

I>ie Versteinerungcn des ZecMeif^gebirgeM md Rothliependen, oder de^ permisch^n
offstemjf in Saehaen, von H B Geinitz, \md AtcvsT von GtTBiKR. 4to, Ilvft i, 26 pp.
J^'th 8 lithog. plates of fosMls, and Heft li, 80 pp. with ..ctioas and 11 j :. le^ of
fo«eik>M«. Dremkn and Leipzig

»«NEGaiNL 244 pp. 8vo, with a large plate of aections.
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ANALYTICAL LABORATORY.
Attached to the "©cpattmettt of ^pftflosopliw antJ ttc ^rts," in Yale College.]

J. P. NORTON,
Professor of Scienlific AgncuUare,

B. SI LLIxM AN, Jr.,
Professor of i.kemistry Applied to Iht Arts.,

W. J. CRAW,
Fust Assistant.

The course of instruction in this Laboratory is now falfy organized
and all practicable fiicilities are afforded to the students. The Sessions
correspond with those ollhe College, commencing in January, May and
October, and continuing about three months each. Instruction given ia
Agricultural, and in general Analytical Chemistry, both Organic and
Inorganic.

Instruction is afforded as far as practicable in certain branches of Ap-
phed Chemistry, and particular attention given to fitting students as
teachers in the various departments of Chemistry.

Students allowed to work during the whole day with use of balances.
Tangents, glass, porcelain, alcohol, fires, &c., platinum only excepted,
i he only extra charge is for breakage. Terms $5 per week or $00 to
*-0 per term of twelve or fourteen weeks.
No previous chemical study required of those who enter this department.
Lectures on Scientific Agriculture, by Prof. Norton, during winter

term, commencing soon after first of January.
Prof. SiLLiMAN, Jr., will attend to the duties of his department during

the summer term.
Lectures on Geology, Mineralogy, Elementary Chemistry and Natural

1 hilosophy, also accessible.
Analyses and investigations of all kinds promptly attended to on rea-

sonable terms.
^ule College, New Haven, Januanj, 1S52.

CIVIL Ki\GINEERING SCHOOL.
DIRECTED BY VICTOR BEAUMOIST, C.E.,

GRADUATE OF TilE SCHOOL OF ARTS AND MANUFACTURES, TARIS.

^

iHE Course will last two years, during which instruction will be
P|ven m all Theoretical and Practical branches connected with Civil
Lngineering.

•^~\/^^ ^^fi^s begin 1st September, 15ih November, 1st February, and
^in April. For references and particulars, appiv at the School, 650
^ousicn street, New York. July, 1S.32.

HASKELL, MERRICK & BULL,
Importers and Wholesale Dnt^gistSy

£3tJ

No. 10, Gold Street, New Yokk,
^AVE recently received an assortment of pure Reagents and rare
Cheniical Preparations from one of the most reliable sources in
^rmany; also Bohemian Glass, Berlin and Dresden Porcelain
j^are suitable for chemical purposes, and a variety of Chemical
-Apparatus, to all of which the attention of the scientific public is

^quested.
l New York, August, 1851. [ifJ
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For Banks, Bankers, Insurance Companies and

Public Ldbraries.

THE BANKER'S MAGAZINE
MONTHLY, $5 PER ANNUM.

The Sevcnih Vo]ume of the "Banker's Magazine and Statistical

Eeglsler," will be commenced with the Number for July, 1852, The
aim of the Editor will be, as heretofore, to furnish,

—

1st. Ban^ Statistics of every Stale in the Union, in a condensed form,

with comparative tables of former years.

2d. Late and Important Banking Decisions and Banking Inrormation

from the several Slates.

3d. New Laws of the Slates respecting Banks, Banking, &e.
4ih, Able Reports upon Currency, Coinage, Gold and Silver, Euro-

pean and American Banking, &c.

The following works mil be comprUed in the forthcoming tolume of the

Ma^
I. A Manual for Notaries Public : containing the substance of the

Law of Bills and Notes ; with forms of Protest and of Notice of Pro-

test, &c.

II. A Digest of the Decisions of the Higher Courts of New York,

Massachusetts, and Connecticut, upon the subjects of Banks, Banking,

Bills of Exchange, Promissory Notes, Usury, &c.
III. Lawson's History of Banks and Bankers. (Concluded.)

Copies of the Thirds Fifth, and Sixth Volumes of this work can now J<?

#
thefollowing useful worksf

L Gilbart's Practical Treatise on Banking. From the lastLoodon

edition. 8vo. pp. 470. 82.50.

IL New Manual of Gold and Silver Coins, &c., by Eckfelbt and

Btj Boxs, Assayers of the United States Mint. 8vo. With sixiy-ihree

fine Engravings of recent Coins. $1.00.
IIL J. R. McCulloch's Essays on Money, Coins, Bullion, Seignor-

age, Banking, Currency, &c. 8vo. pp. 200. $1,25.
,

IV. The Banker's Commonplace Book. Containing A. B, Johnson s

&c

12mo. 50 cents-

V. Cl)ronicles and Characters of the London Stock Exchange. By

John Francis. 8vo. $1.00
VL The Merchants and Bankers' Almanac, for 1852, with valuable

Siatislical Tables, and Tables of Coins, &c. 8vo. S ! .00.

T , ,^-„, J- SMITH HOMANS,
Jaly, 18u2.] m Washington st., Boston, or 50 Wail Bt., New lorK-



THE

BANKERS' MAGAZINE
J

AND

EDITED BY J. SMITH HOMANS

"No expectation of forbearance or indulgence should be encouraged. Favor and benevolence are
the atiribmea of good banking. Strict justice and the rigid perfonnance of contracts are its

P^per foundation."

Thfl Revenue of the State is thb btatb : in effect, aU depend upon it, whether for support or for

wformaiion." '
t r r

VOLUME SIXTH,

FROM JULY, 1851, TO JUNE, 1852, INCLUSIVE.

BOSTON:
CROSBY, NICHOLS, AND COMPANY,

111 WASHINGTON STREET.

1852.



NOTICE.

Thb Seventh Volume of "The Bankers* Magazine and Statistical Register" will be commenced with

the Number for July, 1S52, The aim ofthe Editor will be, as heretofore, to furnish, —
Isl. Bank Statistics of every State in the Union, in a condensed form, with comparative taHea of

former years.

2d. Late and Important Banking Decisions and Banking Information from the several States.

3d. New Laws of the States respecting Banks, Banking, &c.
4th. Able Reports upon Currency, Coinage, Gold and Silver, European and American Banking, &c.

Thefoilotving works will be comprised in theforthcoming volume of the BanJcers' Magazine.

I A Manual for Notaries Public: containing the substance of the Law of Bills and Notes;

with Forms of Protest and of Notice of Protest, &c.

XI. A Digest op the Decisions op the Higher Courts op New York, Massachusetts, and

CoNNEcrrcu-T, upon thb subjkcts of Banks, Banking, Bills op Exchange, PaoMissoay Notbs,

Usury, kc,

IIL I^wsoN's History of Banks and Bankers. iConcluded,)

_
Chpies of the Third, Fifth, and Sixth Volumes of this work can now be hud, in substantial hind-

xngy contai?iing thefollowing tiseful worksfor bank officers and bank directors.

L Gllbart's Practical Treatise on BanUns* From the last London edition. Sra

pp. 470. S 2.50.

n. New Manual of Gold and Silver Coins^ A-c, by Eckfeldt and Dtr Bois, A*
eayersofthe United States Mint. 8vo. With Sixty-three fine Engravings of recent Coins. « 1-00.

m. a. R. IffcCnlloch's flssays on Money, Coins, Bullion, Seignorage,
Banking, Currency, &c. Svo. pp. 200. $ 1.25.

IV. Tlie Banker's Commonplace Booli:. Containing A. B. Johnson^s Treatise oD

Rinking, a Summary of the Law of Bills and Notes, &c. I2mo. 60 cents.

V. Chronicles and Characters of tke London Stock Sxckange. By JoflS

Francis. 8vo. $1.00.

VI. Tke ATerckants and Bankers' Almanac, tor 1852, witk ^alnaJjU
BtaUstical Takles, and Takles of Coins, dtc. Svo. g I.OO.

«^



GENERAL INDEX
TO THE

SIXTH VOLUME
OF THE

BANKERS' MAGAZINE AND STATISTICAL REGISTER,

FBOM

JUIY, 1851, TO JUNE, 1852, BOTE INCIUSIYE.
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327
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]* Capital ofthe several States and Cities,' • • 388,566,578,579

Checks, When payment may be refused,
^^

Commissioners in Massachusetu, Law to esUblish,
*^

Correapondence,
. ...•.•••' ^^' ^^^

Dividends,
, . .

'
. 166, 167, 416. 6^, 670, 749, 769, 921, 923, 936, 1016

Exchanges. Remarks on, .'.....-.-•• ^^' ^^^' |^
Frauds and Failures, . . . . . 82, 230, 331, 418. 420, 670, 763, 921, 1012, I0I4

Interest, Mode of c^culatinff, ^*^
Items ^\ , . . 80, 165, 240, 330, 418, 501, 584, 754, 837, 923, 1013

Lavva, Massachusetts, . .
'

.
^^*^

;;
New Hampshire, . . . • • ' * * ^
Connecticut, '

.« ^
" New York, ^^»^
« Vermont, ,, !^
" Tenness^ ..... ^^' ^^^

I^k Controversy in London, Remarks oa,
J^ote Engraving, Remarks on, . . *

Note Paper, Remarks op, . .. ..

*>f British North America, Report of,
ofCommerce, Boston, tri/;» an i;n^ratM*nff, . , «:, =.7 mi 834 925 929^^ England, Remarfca on ^'' ^^"' ^*' ^^'

' 11
«f France, k^r^'on .'.'.. 243. iM4, «5, 379, 385,^
°^?**rte^on, Annual Report of, 321of Hamburg, Operations of, 27
*>

J
North America, Philadelphia, Origin of, • * ^^ rJW fiflO 7fi8

oflbe United States
^^

' ^ 498,602.668,768

K

n

(c

if

u

u

14

II

II

II

II

II

II

M
II

U

M

<fl

It

II

M

4^5,428

658

SOO

110

341

OfflcI^Xw?' . •.'.'.'.'.' 84'. 168; 252; 3M;5«. en. 766.840, 91
1,
low



IV GENERAL INDEX.

Paga

5X1

505

Bank Officers snould avoid Speculating in Stocks,
" " Practical Suggestions to, .

" Robberies, 242, 418, 501, 670, 836, 923

Bankers, Liability of, 245,247,954

" Moral and Religious Duties of, * . 2^,360

Banking Companies, the Moral and Religious Duties o^ ....•• • ^^^i^
** Institute in London, Report upon, ^
" List of Works on, ..•.•.•«• ^^
« Practical, by Granville Sharp, - . • . . 673. 818, 841, 996

« Practical Treatise on, 33, 36, 120, 192, 276, 360, ^9
« Private, Remarks on, 161,423,578

** System, the great Importance of, ..,.,,•.•• ^^^

« and Bank Statistics, Maine, 9, 105, 107, 330, 566, 922

« •« New Hampshire, 104, 165, 248, 566, 577

" « Vermont, / . . 566, 573, 584, 752, 757

" *' Massachusetts, . . , . 84, 567, 416, 5S5, 665, 667, 750, 840, 921

Rhode Island, 567, 768, 769

" •* Connecticut, ^ 80, 166, 248, 566, 571, 1011

" " New York, . . 11, 12, 23, 84, 108, 111, 249, 386, 568, 575, 581, 5S6

*• « New Jersey, 82, 159, 567, S36

« « Pennsylvania, 328, 500, 569, 664, 931, 1013, 1016

" " Delaware,
^™

*• " Maryland, 10,414,569,743

« " District of Columbia, 10,237,665

« " Virginia, 166,233,486,570,1013

North Carolina, 9,570.576,577

South Carolina, . ,
238,487,570

Georgia, . , ,
^^' ?fr

Alabama, 583,586,663

Illinois,
681,767,1015

ic « T„^:„._ . 570,663

12, 234, 417, 670tt It

Indiana, « ^

Kentucky, . . .. -» - ^ _no

Louisiana, . ,
' ai7, 753, 838 9^

" " Missouri, ........'•• ,,

Ohio, 112, 236, 332, 569, 754, 931, 1007, "9

«
.

« Tennessee 236,570,761,763,1^6
"

. • " Wisconsin, . ' ' .J. ^q
Canada, .

HO. ''^'

^

Banks Agriculttiral, in France, ..•,^^.^*.*-*^g—
« and Bankers, History of, 1, 91, 257, 517, 601, 685, 770, S^,^
" Failures of, 11,418,670,1012,1"^

" Liabilities of, for collecting, &c., '

. .
^'^^

'

750
** of Boston, Fluctuations in the Stocks of, , , * '

fflS
" Taxes on, in Pennsylvania, . . ,•,, . . »-••"

Bills of Exchange and Promissory Notea, The Law of.
^7 899

^"^P'^"^*'
481 643! 913

Arlinna nn _ _ ... *°'' ' ™,
459,608,891

• • .
•

. 461,630,^

Actions on,

Consideration, , . ^ .. * . * *

.Construction,..

Daniages on, .,**.,,...• ^^'
719,909

463, 632, 894
DaysofGraca, *...,,., ^ .. - '"'

(^ ^
General Requisites, .,,..,.... ^' '^
Negotiahilily and Transfer, - ' ^'^^
Payable in Specific Articlea, *.,...•• ^'^
Presentment, Demand, Notice, ,...».•* ^'^ gpi

Protest, — Waiver of, Ac, . , . . . • . . 473, 475, ^3^. ^
Righta and liabilities of Parties to, **' ^' 626' 99*'

Validity,

Botton aiy Titc Per Cent. Stock, S^le of,

Bramah & Co.^ Baak Lock opened,

9

• ••••*



s

It

GENERAL INPEX. V

.
Page

Brokers, Description of, .,......•<•••• 31
" Dreams of, 327

Bullion and Foreign Coin, Charges for Recolna^re, ...•...• 320, 928

California, Gold of, . 169,181,186,404,413,537,672,712

Gold Coins of, . . , 281,533

" Gold Shipments to London, 320

Canada Decimal Currency, Proposal for, • - • . - • 327

Carliale Tabl«, Remarks on the, .412
Caahiera, Suggestions to, on the Duties of their Profession, .,,..-.- 505

Cincinnati, Reroarka on Banking in, . •..-• 754, 1007

Clarke, Rev. Mr., Remarks on the Gold Regions of Australia, 415

Coin held by the New York Banks^ , ^ . . 84, 107, 108

Coins in Maryland, 1671, »........-.• 89

" Early, of Great Britain, . . . . . . .. • 1^
" ofthe Roman Empire, Remarks on, . . . ... ,, . . . - 338,432
" ofihe Byzantine Empire, 437
" Notes on, . . . ,

'

, ,
452

" Assarjum, Eagle, Farthing, Groat, Guinea, 452

French Money, Sequin, Louia d*Or, Shilling, Albertus, Aureus, Abra, Agnel, ... 564
Coin* and Coinage of France, 443,596,672

"
. of the United States, . , 77, ISO, 184, 190, 447, 489, 714, 715, 752, 834, 836

" Standard Works on, . . , .
734

Consols) What are 953

Counierfeit Coins, Recent, described, 184

J>opper Coinage, Weight and Value of, 321,447
Cotton, Average Prices of, in 1850, 1861, . ... .

335
" Export of, 1834 to 1851, .,....,. 336

Credit, Panics, and Pressures, 422
^^«rrency in the Colonies, Sketches of, . . .' . .

'
. . . - 26, 85, 90, 562, 621

" and California Gold, , ... 169
" Redemption of, Ill, 159, 415, 582
" of Hamburg, , v 321

Determination of the Value of a Specimen ofGold ox Silver, in its Native Rock or Gangue, . . 318
^lamonds at the World's Fair, Value of, ^^^r^^
^^mt and Du Bois, Review of the Coins and Coinage, . . . - . 1^5, 314, 338, 432
fiwnomin (Undon), Extracts from, . . . .

* . • i • .253,404,589,712
EfJilorial Correspondence, ... ......-• 164,325,657
Eai'gration to the United Slates, Statistics of,' ' ^*
Europe, Financial Position of, .

• . . 490, 4a3, 496, 499

;;
Life and Fire Insurance in,

412,622,624,662

^^
Taxation per Head, ^^

1^
The National Debt and Revenue in Proportion to Area and Population of the Sutes, 247, 491

The Suudm- Armies of, .....-- .... 326, 491

'^Change between New York and London for 26 Years, , - .' fl
Felt J R ^u^' "I^*

^^'^' ^PP^^ ""^ ^^*^ "P"'^* • • ' • 90 ^ 2l
J.^^>

J- B., Historical Notices of Early Currency, 90, 562. 621

trance,
Agricultural Banks of, . , ,^
Bankof. ,. \ ....... . 243,244,245,379,^5^

" Fire and Life Insurance-
^^^'^

#••••••

1009

767

u

^^.'^ia. ^sJ'and PJrS of/ / .' .* ." •' •' •' ' •' •' ' l^'^'

£

36

as

Coinage and Coins of,^ ^ing System of Illinois,

Massachusetts, - . - ,,r»

S ' .763
Tennessee, „^

^^- W
» Practical Treatise on Bankin<r.

^^ n. The London Private Bajikers, .

in. The Joiat Stock Banks of London

a*



n €€

Yl GENERAL INDEX.

Page

Oilbart, J. W.j Practical Treatise on Banking.

Sect. IV. The Country Bank Circulation, , . 120

" V. Country Joint Stock Banks, 126, 129

" VI. The Banks of Scotland, .....,,.•., 137, 192

*« VIL The Banks of Ireland, • 213, 276

" VUI. The Moral and Religioua Duties of Banking Companicflj .... 295,360

Alphabetical Index to, • • •••... 3S9

Odd Balances, Manufacture of, 660
" deposited at the Various Mints for Coinage, 489
" exported to Europe, commercially considered, 273, 320, 537

" from California, ..,*.... 169, 181, 186, 404, 413, 537, 583, 672, 712

" Imports and Exports of, . ...... 5S7, 672

" in Australia, ....•• . 404, 415, 582, 754

" Pens, Improvements in, , , . • , , • 321; 584

•* Spoons, Value o^ . . • * , . . . • 321

** The Natural Formation of (London At/uTUBum), . ^
711

" (United States) in England, Value of, , , ' . 661, 834

Oifld and Silver, Bulk and Packing of, . . * , ^ , , ^ . . . . 316

** ". Comparative Values of, .,.'»,, 164,717

." " in their Native State, Value of, .
313

" *• Supply and Consumption of (7^ffn£?on^conoff«"sOi •
^

•• ." The Future Supply of, . , . , . ,
637

Weights used for, American and Foreign, , . • . • • . • 3^^

Gold and Silver Coins, Collection of, in the Mint, described,....».• 322, 338

" « Counterfeit, ...,,. 184, lOlO

" « New Varieties of, \ \ .175, 314, 338, 432

", ofArabia,
, ... 450, 451

" " Asia, ...... ... 449

" « Belgium, ' 175

Bokhara, . . . « ^
« Bolivia, '

.
'

.
' ^^^

Byzantine Empire, . , . • • ^

California, , 181, 583, 1017

Central America, . . • •

176.329

. 177

.177
' * ' '

. 445

*' FrarTce, . .
* .'. \ \ ".'.'. \ '

. .
177, 448

Germany, 177; 448

« " Greek Republic, - ^t
« Great BriUin, '

. '

. . . .
176,443

" " Hayti,....... . • • • *^
" " Mexico, , . , .

-^^^'^

" « Milan, • ' '^
« " Netherlands, .J™
" « New Granada, . . ., ' ^ ^
« *« Norway, ... • ' ' Im

Persia, • *^

Peru,
Jj!

« " Portugal, • '

!-a
Prussia, ^

Siam, . . \ .
'

. . \ \ \ \ . . •
^^

** " Spain, . . . •

" " Sweden, '

, •

" **
Syria, •

" " Turkey, •

" Tuscany, ..,..,,...••• ,^18

United States, 77, 190| 447, l^^^

f< ii

U H
It M
it «
" "

Chili, .

" " China,
" ". Ecuador
" " Egypt

•• " Rome
•* " Russia,

448

180

449



^

tl

GEITERAL INDEX. VU

Page

Gold and Silver Coins recovered from Ship San Pedro, ,,.•.«--» 449
« " Weight and Value of, 273,834

Oreene and Co., Banking-Houae of, • • 29

Great Britain, Coins of, ..••., 176, 448

History ofSavings Banks in, ••'•••. 881
" Penny Banks of, , .,*.,...••••• 78
"

Public Funds of, ....... . ..... 597
« Railways of, .*,... 329, 414

." ' Rate of Exchange on, for 26 Years, . ,.*-.».*• 599

Hamburg, The Currency of, 321

Hobha, A. C, Experiments on Bank Locks, . .•.,.--••••425
Iteland, The Banks and Banking Syaiem of, 213, 247, 276

Jacob, Estimate of Precious JMelals used in the Arts, ......... 254

Kennedy, J. C. G., Remarks on the Census of the United States, ,
411

lake Superior, Silver from the Regions of, . . . 314

t^wson, W. J., Early History of Banks and Banking, . . 1, 91, 257, 517, 601, 685, 770, 854, 937

Le^al Miscellany.

Agency, , . .
* ... 429

Checks on Banks, Fraud, Forgery, 113> ^^
Bank Balances,— Set-off, , . , . , . . - ' ^^

Bank Notes a Legal Tender,
^ •.......*•• ^^

Banks and Banking, ,.. 454, 625, 886

Bills of Exchange, . . . . . . ... • • • 457, 540, 626

Deciaiona in Maine, .........•••• ^^^ ^^
" New Hampshire, . . . . ' , ^. , 625, 713

" Vermont, 886, 955

Liabilities of Banks, . . • 119,429,954

Life Insurance, ..•...••* .*.• 405

Redemption of Circulation, . , . 582

Statute of Limitations, ... * . . 2«
Interest, 658,731,990

I^sury, ,.,; ^ ,,,.,,.,. 559, 732, 991

Decisions of Supreme Court ofUnited States, Remarks on, 814

Mechanics and Traders* Bank, New Orleans, u. J. C. Smith, .113
North River Bank, New York, u Weisser, "®

BankofStateofNew York r. Thatcher, 119,4^

Manhattan Bank v. Lydig, quoted, , .
.... 431

McCuUochr. Slate of Maryland, -

Bank of United States v. State of Maryland,
" Bank of Slate of Georgia, •••''•••!;!

^ " " Dandridge, '' ^
'''''''

l\l
. Commonwealth Bank ofKentucky 17. Briscoe, • '' '

Vi^

ir
^^^ce, according to the Carlisle Table, . . ^'^,f^

I
" in Euroj^, . . .

412, 622, 6^, 6G2

* " in New York,
161,413,516

,.
" NoUc^:f:^"^\ •/...-. . . .1^,161,411,530,6^,662

limited Partnership, On the Law of.

814

814

405

661

;ndon and Westminster Bank, Re^n of/jcc,
218,239,1^,259,263,269,945

^^
Equitable Life Insurance Company, Remarks on, * • * e^ coi662,584

. . . ^7
493/53r

. 454,510

, . 621

. 85, 447

168, 328, 835, 880

. . 13, 17

^^
Itebate on the General Banking Law ol^ . » • • •

90 563

Mrr\ n ^^*y Currency in (1631), . - • • '
2Sfi' 7^'icuiaoch, J, R., on the Consumption ofGold and Silver, ate., . . • ^- • • '^' ""

^^
New Mining Companies in,

^ Statistical Society, Proceedings of,

^
Times, Extracts from,

' „' ?^'^'ons of the Supreme Court of,

^ Early C\]rrency in, . . .
«^'7^Jand, The Early Currency of, .

^
The Public Debt of,

^^-^.tta, New Bank Laws of. .



• ••

447

' • • ^^^

Viii GENERAL INDEX. .

Fag«

Metropolitan Bank ofNew York, Establishment of, ....'. . IH, 415, 581, 585, 1013

Mexico, Coinage of, in 1848-49, . . . . . -
^^'

J^
Mint, Coinage of, 77, 180, 447, 489, 752, m,m
" Description ofCoins at the, ^^
" Donations to, by Schwarz, J. P. Brown, C Stokes, &c.,

™
'* Early English, Operations of, .•...••••••'
« EsiaWiahrnent of, in ihe Colony of Maryland,

** New Branches of, recommended, nna
" Transaction of Business at, 319, 714, 715, 929, lOOtf

Money Market, Noiea on, . . . 83, 165, 250, 275, 335, 420, 503, 5S7, 672, 756, 839, 924, 10J«

" Pressure, Causes of, • . • . > ^-
New Hampshire, Revenue and Expenditure of, . • • • • • • • * '

oc 7is
" Decisions in the Supreme Court of, ,/i

581 ltJ19
ffew Orleans, Finances of, •"•'***

23
New York, Banking Department of, .»* ..,-

« Banking System of, lU, IGO, 249, 386, 581, 586 1017

" Canal Certificatea of, . • . • 1^' ^^^'^
" Coinage of,

" Fluctuations in the Stock Market of, - ^,„ -.-

« T-i- T 161,413,516" Life Insurance m, » . .
423

" Private Banking in,
• ^

North Carolina, Finances of. * * * ' 658

Notaries Public, Manual for, •• .oi

Panics, Pressures, and Credit, Remarks on, , . • • « •
•'•

• ' j„.q

Pennsylvania, Finances of, '

314

Pennyweights and Grains, Table of Correspondence between, ••••• * -gi

Pens, Metallic, Manufacture of, and ImprovementB in, ^^'
' c«g

Population and Bank Capital of States and Cities, '

gog

Pound ? What ia a, . * * * *'
316

Precious Metals, American and Foreign Weights used for, .••-•••'*,§
" Bulk and Packing of, • • • • • • • . • • ' ' -53

Prices of 1393 and 1733, &c., compared, . . • rll 10\7
Private Banking in New York, Remarks on, . • I61i ^23, j7«,

^^
Bare and Useful Works on Banking, List of, ""•'*•*' 338

Roman Empire, Remarks on the Coins and Coinage of, . • • • • • • ' fMA 432
Rome, Coins of the Republic of, • . • • • \ '

Sabine (Lorenzo), Suggestions to Young Cashiers on the Duties of their Profession (Premium ^
^ssay}^ ' ' 161

San Francisco, Private Bankers of, *
449

San Pedro Company, Operations of the, *

c/<j 881

Savings Banks, Suiistica, Laws, and History of, .*.*•*•• ' ' *' 009
c< it

. 229
their Importance illustrated, . • . . . . . • * '107 198

Scotland, Banking in,
• '

.53
" Laws of the Currency in, ,, ». •••'
** Liat of Banks in. • • • • • • 1 . • * • • '

Sealing-Wax, Injurious Effects of,

•
• ' \ 155,15«

493
coaling- VY ax, injurious £.neci8 OT, *aii996
Sharp (Granville), Prize Easay on Practical Banking, G^» ^^^'

'

jy
Silver Coins, Wear of, • • ' * '

3l4
" from Lake Superior, .,..•.,.,*..••' ooj

" the Sole Currency of Hamburg, '

**KQf>835
Small Notes, Remarks on, '

'493

Spain, Finances of, . . ^ , . * • * ' * * 156

Steel Pens, the Manufacture of, • ' ' ' 313

St. Louis, Remarks on the Commercial Position of, (E. Bates,) * '
flS

Streeter, S, F., Discourse ou the Early Currency of Maryland and Tirginia, - • • *j^ 750

Stocks, Fluctuations in,
597,598,1^.^

" in Canada, ' '
fill

" Speculations in, should be avoided by Bank Officers, * ' 81^

Story, Judge, as a Banker, • • ' ' 068

Suffolk Bank, Redemption of Counliy Money by, ' ' 021
" " Dedication in. • *



I

GENERAL INDEX. }X

Page

Superior (Lake), on the Silver of, •..-*•••'•••• 2'*

Table of Correapondence beiween Pennyweights and Grains, and the Decimal Fractions of a

Troy Ounce, ^ . . . *. 315

Two per Cent. & Month, how caused, .«•. v*
•••••• •

o^
United States and Great Britain, Rate of Exchange between, ....*• 599, 600

" " Census of,
75,411,573

" « Coinage of,
'^^'^

" « Custom-Houae Receipts, Imports, Exports, &c., 168, 25

J

" " Exports of Gold from, . . . ' , 687

" « Gold Coins of, in England,
v

, , . . 661, 834

" " How affected by the Gold Discoveries, . • •

" " Population and Bank Capital of, . •

" " Public Securities of, in Europe, ^^^

" " Receipts, Expenditures, &c. of, ........ "^j ^68, 251

" " Table of the Gold and Silver Coins of, ^^
Vermont, decisions in the Supreme Court of,

S8G, 955

Virginia, the Public Debt and Resources of, . . .- 21, 710

" the Early Currency of, 85, 447

" the Gold Mines of,...'......-.•• ^^
Wall Street, Increased Value of Property in, .... *^
Weights, American and Foreign, for Precious Metals, ^^®

Wisconsin, Free Banking System of,
^^^^

World's Fair, Notices of,
161,246

712

57G

327,

MiscELLANBous Paragkaphb. —A flewspapcr in Gold, 75. — Maryland Public Debt, 158, 328, 890.—
Manufacture of Steel Pens, 158.— Progress of Georgia, 159.— Life Insurance in England, 159.— News-

Papera in Liverpool, 160.— Value of Properly in WaU Street, 160.— New York Banks, 160. — Bankera

of San Francisco, 161.— Texas Public Debt, 163. — Austrian State Currency, 242. — Statute of LimiU-

Vions, a42.- Robbery of the London and Westminster Bank, 24Z. — Boston Five Per Cents, 245.-

Muniacence of a Banker, 245.- Diamonds at the World's Fair, 161, 346. -Liberality of a London

Banker, 247.- Circulation and Coin in Ireland, 247,- Banking in New Orleans, 247. -Position of St,

Ixmis, 313. -Gold Pens, 321. — Georgia Diamonds, 321. — Copper Coinage, 321. - American Gold

Spoona, :fel,- Currency of Hamburg, 321. -The American Institute, 326. ^ The Standing Armies of

Europe. 326. - Albany City Bank, 327.- Canada Decimal Currency, 327.- A Dream of the Past

^ Bank Taxes in Pennsylvania, 323. -Virginia Gold, 323. -Railroads in England, 329. -Life Inaur.

smce, 411, 412. -California Gold, 413. - Use of Sealing-Wax, 498.- Bank of United Stales, 498.- Span-

]^ Finances, 499. - Crisis in France, 499. - Tejcas Debt, 499.— Kensington Bank, 500.- The Cotton

^e, 500.- Bank-Note Paper, 500. -Debt of Georgia, 580. - New England Mutual Life Insurance

Cojopany, 580. ^Finances of New Orleans, 581.- Currency in New York, 581. -Free Banks m IIIl

aoi3, 581. -New Mining Companies, 582, 584.- South Australia, 582. -Banking in Alabama^583.

-

StuaU Notes^ 583.- Two per Cent, a Month, 583.- Gold Pens, 584. -~ Gold Coins, 8^, 836. -Commer-
cial and Railroad Bank, Vicksburg, 499. -Banking in Vermont, 752. -Three Cent Corns,

^f^.
-rnc^

^ Necessaries of Life, 753. -Banking in Louisiana, 753. -Banking in Cincinnati,
J^*-"*^;^"*^

Junction Railway, 811. -The Danger of Small Notes, 835. -Stamp Tax in M^yland, 835 --flea

°[ U«ury, 836. - What are ansolst 953.- What w a Pound ? 995. -Finances of Ix)ui3iana. 1006_-

Nomismatographia, 1003. -California Mint, 1008.- Commerce, I009.-Our Money Circulation, lOW.

-Jl^nB of Real Estate at the South, 1009. - Agricultural Banks. 1009.- Sub-Treesury m New York.

i?».
- United States Mint, 1009. - Gold Dollars, 1010.- New Orleans Finances, lOlO. - Penn^kanto

Finances, 1010. -Finances and Banks of Connecticut, lOlL -New York UdI Certificates. 1011.



Z GENEBAL INDEX.

Treatises^ Essays^ ^c.y Contained in the Sixth Volume.

Gilbart's Practical Treatisb on Bankino. Part Second, Sections III. to X. inclusire. With

a General Index to the whole Work 36, 120, 192, 276, 360

Lawson's History of Banking and Bankers. Chaptera I. to IX inclusive. {To be con-

cluded in. the Numbers/or July and August, 1852.) . . 1, 91, 257, 517, 601, ^, TT^y 854, 937

Naw Varieties op Gold and Silver Coins, Cottntbrpbit Coins, and Bullion: With

Mint Values. New Edition, Revised. By J. R. Eckpeldt aad W. E. Du Bois, Assaycra of

the United States Mint. {Entire.^ . 175, 314, 33S, 432

Suggestions to Young Cashiers on the Duties op their Profession. By Lorenzo Sabine,

of Fraxningham, Mass. {Premium Essay,) . *
,505

On the Adaptation op Recent Inventions to the Purposes of Practical Banking.

By Granville Sharp, of Norwich, England. {PTcmium Essay.) . . . 673, 818, 841, 09G

I. On Arckiteciural Models that may suggest Improvements in the Banking House or Office, .
67a

1. Doors, Windows, and Shutters. 2. Acoustic Tubes. 3. Wind Guards and Cowls for Chim-

neys. 4. Fire-proof Floors and Ceilings.

n. On Light, Seat, and Ventilation. Health ofBank Clerks, 680, SIS

m. On Discoveries in the FiTte Arts, by uhich the Interior ofa Bank may be decorated, • ^'

IV. On Discoveries by which the Bank FxCmiture may be rendered more Commodious, . -
°**

1, Door Balances. 2. Bevel Lift Latch. 3. Self-acting Door Fastenings. 4. Floor Cloth.

5. Scraper and Fool Brush. 6. Table Bells. 7. Pedestal Coal Vases. 8. Folding Library Steps.

9. Fire Annihilalor. 10. New Venetian Blinds. 11. Bank Counter and Money Drawers, —new
plans. 12. Safety Collection Boxes and Fixtures. 13. Specie Travelling Trunks.

V. Improvements in Writing-Paperj Pens, Ink, Account-Books, Scales, Letter- Copying Ma-

chines, and other iTistruments used in carrying on the Business, , . . . ®^' ^
1. Improvements in Paper. 2. Chemical Paper for Checks. 3. Metallic Paper. 4. Brown

and Blotting Papers. 5. Envelopes. 6. Gold and Steel Pens and Handles. 7. Ink and Ink-Bottles.

8. Account-Books. 9. Account-Book Ruling. 10. Weighing Machines. 11. Decimal Balanced,

12. Letter-Copying Machines. 13. Screw Copying Presses. 14. Paper Dampers. 15. Patent

Autographic Press. 16. Manifold Writer. 17. Stamping and Printing Presses, Seals, and Letter

Clips. 18. Numerical Stamping Machines. 19. Embossing Presses. 20. Seals.

VI. Improvements in Printing and Engraving, .......-• ®^'

I. Engraving and Printing Bank Checks, 2. Bank Notes. 3. Cutting Notes. 4. Notes in

Duplicate.

Vn. New Inventions in the Construction of Locks and Safes, • *

1. Patent Bank Locks. 2. Guarded Tumbler Locks. 3. Letter Locks. 4. Iron Safes. 5. For-

eign Safes.

A Digest of the Decisions op the Supreme CotmTS of Maine, New Hampshire, and Ver-

mont, UPON THE Subjects op Banks, Banking, Bills op Exchange, Usury, &c. (Com-

piled expresslyfor the Bankers' Magazine.) 454. 540, 625, 718, 886, 95&

List of Engravings,

Frontispiece. ^
Kocent Gold and aiver Coins, 65 CuL3, '

i*lBank of Commerce, Front View of, ..,.,,.,.,.••



INDEX
SUBJECTS COKTJllNEB IN THE HiSTOKT OF BANKING, BT WlLLIAM JoHN

Lawso First Americax. Edition.

Abercoen, Earl of, and others, petition
the crown for permission to form a
public bank in Ireland in 1732, 199,

Alncan Company of Scotland issue notes,
229

; their failure and its causes, 229.
Agricultural Counties using countrynotes,

154; number of bankrupts in, 154.
Anonymous Partnership Act for Ireland,
account of, 202.

Annuities, perpetual, 98 ; nature of, 98.
-^J^gton, Lord, his description of the
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bankers money by Charles the Sec-
ond, 111.

,t\ ^o^ert, his trial for defrauding
"le Bank of £300,000, and ingenious
defenre, 59.

^yr Bank, in Scotland, failure of, 152.
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formation, 39 ; opinions in favor of, and
^ opposition to, 40 ; bill for establish-
ing, passed, 41 5 mode of receiving sub-
scnpuons and choosing directors, 41 ;

commence business in Grocers' Hall,

^7 a petition to the House of Com-
n^ons for Its suppression, 42 ; first com-
mence discounting hills, 42 ; difficulties

Ti™ mfant bank, and effects thereof,

I0M t ^i^^^"^^"^ of its affairs in 1696
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«^r customers, 44 ; powers for raising
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tnK ft.
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in the profits of, 57 ; issue silver tokens

for 3s. and Is. 6<f., 63 ; a summary of

the Acts relating to the suspension of
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tors of, how conducted, 93 ; on the re-
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renewal of its charter in 1844, 77; on
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276; rules of, 104; original charter of

1694, 253 ; original rules, orders and
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profits of, from circula-

tion, 269 ; expense of circulation, 273
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276.
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Bank of the Million, formation and dis-
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.
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Banking in Ireland, 193.

Banking in Scotland, 223.

Banking, list of works on, 297, 301.
Banking System, great importance of, 146.

Bankrupt, origin of the term, 19.

Banks, projects for, submitted to Crom-
well, 108 ; submitted to Charles the
Second, 109,

Barclay's Bank, origin of, 127.

Barings, Messrs., accept bills for the Bank
of England, 91.

Barons of the Exchequer, their duties
under the Anglo-Norman kings, 11.

Barter, superseded by money. See Gold
and Silver.

Bayley, Sir John, on the laws of bills of
exchange, 33.

Becket, St. Thomas a, of Canterbury,
brotherhood of, 12.

Belfast, establishment of the bank of, 220.
Bill-brokers, qualifications of, 28.

Bills of exchange, influence of, 22 ; first

use made of them in England, 23 ; an-
cient form of, in 1235, 23 ; form of, in
1589, 23 ; account of, in 1622, 23 ; first

pass current by indorsement, 24 ; gen-
eral nature of, 24 ; difference between
them and bank-notes, 25 ; difference be*
tween those of bankers and merchants,
26 ; facilities they afford to trade, 26

;

Blackstone's definition of terms relating
to, 30 ; who may be parties to, 31 ; first

law for regulating payment of, 24;
qualities essential to the validity of, 32;
no legal remedy for, when founded on
gambling transactions, 34 ; law relating
to the acceptance of, 33.

Blackstone, definition of a bill of ex-
change, 31.

Books on banking, list of, 301.
British Linen Company of Scotland
formed into a bank, some description
of, 233.

Bubbles in 1720, account of, 117 ; in 1825,
account of, 67. *

Burke, Mr., his definition of the political

citizen, 99.

Cambium Regis, or royal office of ex-
change, some account of, 13 ; antiquity
of, 14; discontinuance of, 16; attempt
of Charles the First to revive the office

of, 15; the corporation of the city of
London petition Charles the First
against the revival of, 16.

Cash Credits, Scotland, description of, 237.
Chamberlain, Dr., attempts to form a land
bank, in 1693, 116.

Charles the First seizes the bankers' mon-
ey lodged in the Mint, 107 ; attempt to
debase the coinage, 5.

Charles the Second seizes the banters'

I

money lodged in the Exchequer, 110;

improves the coinage, 6.

Charter of the Bank of England, propo-

sals on the renewal of, in 1833, 73.

Checks on Bankers, laws relating to, 34.

Chief Cashier of the Bank, his duties, 92.

Child, Francis, banker, in Fleet Street,

account of, 123,

Child, Sir Josiah, his opinion respecting

the reduction of interest, 21 ; his ac-

count of the early London bankers, 111.

Circulation of the Bank of England, an-

nual expense of, 273.

Clearing-house, bankers', origin and de-

scription of, 123.

Clitford, Sir Thomas, advises Charles tlie

Second to rob the bankers, 110.

Coins of gold and silver, origin of, 2; first

ordinance in England respecting, 5 ; at-

tempt of Charles the First to issue spu-

rious, 5 ; provincial copper suppressed

156
; process of coinage, 279.

Collectors of the Revenue formerly sup-

plied cash to country shopkeepers, 149.

Commercial Bank of London, account of,

186.

Commissioners appointed to investigate

the causes of the forgeries of bank-notes

83.

Copartnership of more than six persons

as bankers. Act sanctioning, 176.

Copper Coinage, disgraceful state of, 15o.

Country Bankers, origin of, 149 ;
first no-

tice of a bank of issue, 149 ;
account _oi

the early formation of one, 149; lail-

ure of, in 1793, 152; suspend specie

payments in 1797, 153 ; effects thercoT,

154 ; their forbearance towards tue

Bank of England, 159 ; issuing notes,

to render a weekly statement to ttie

Stamp-Office, 158; on the circulanon

of bills by, 150 ; opposition of, to tne

Bank of England establishing branches,

71; exchange each other's notes, IbS,

restriction on their issuing notes, l/>»

»

nature of their business, 159 ;
ingenions

robberies of, 162; licenses to, 1»"^

1832, 274. , ^
Course of Exchange, how regulated, ^•

Coutts, Thomas, account of, 131.

Cromwell borrows money of the Merc

Adventurers, 13; reduces the rate

interest of money to six per cent.,

J

Weight. Bank

of England, 43. l^-

Debts of Government different from
o^^

Scotch Banks, estimated
debts, 98.

Deposits in Sec
amount of, 240.

guinc**» 6^
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Dividends on Stock, manner of providing
for the same, 103.

Dublin, merchants of, address the crown,
on the depression of trade, and want of
banking accommodation, 206.

East India Company, transfer and divi-

dend days of, 276.

Edinburgh Bankers retire with their prop-
erty to the Castle of Edinburgh on the
entrance into that city of Prince Charles,
in 1745, 234.

Edward the Sixth borrows money of the
Merchant Adventurers, 12.

Equivalent Fund, Commissioners of, pe-
tition George the First for powers to
form a bank in Scotland, 230 ; descrip-
tion of. 230 ; Commissioners of, obtain
a charter for a bank, 232-

Exchange, attempt to alter the course of,

by royal authority, 16 ; course of, how
regulated, 28 ; account of a large trans-
action effected by, 29 ; difference be-
tween the trade of America with Eng-
land, and England with America, 30.

Exchange Brokers, nature of their trans-
actions, and their convenience to mer-
chants, 28.

Exchequer, origin of, 9 ; bills, their first

mtroduction, 11 ; originally the bank of
the Lord High Treasurer, 11 ; Barons
of, their duties, 11 ; Bank clerks attend
daily at, 12 j mode of transacting busi-
ness at, 12 ; money lodged in, by bank-
ers, seized by Charles the Second, 110.

Fauntleroy, Henry, account of, 141,
Failure, of Irish banks, 203 ; of Scotch

banks, 245.
Foreign Bills of Exchange, on the regula-

tion of, 29 ; placed under roval author-
ity, 13.

Forgery of bank-notes, first execution for,

48.

Funded Debt. See National Debt.
Funds, highest and lowest price of, 54.

Gold and sOver substitutes for barter, 2.

Goldsmiths, England, early account of,

and mode of transacting business, 101.
Goldsmiths, Scotland, some account of,

224.

Goldsmiths supersede the Lombards as
bankers, 106.

Government Stock not considered an eli-

S'ble security for the issues of country
mkers, 161.

Grace, on days of, 2.

Great Britain, progress of national debt
of, 270; taxes and loans of, 1793-1815,
271 ; revenue of each reign, to 1830, 271.

Gresham, Sir Thomas, account of, 14.

Grocers' Hall, Bank of England com-
mence business at, 41.

Guy, John, account of, 120; founder of
Gay*s Hospital, 121.

Hamihon, Dr. C, his exposure of Mr.
Pitt's sinking fund, 103.

Henry the Third pays his debts to the

Pope by bills of exchange on the bish-

ops, 22.

Hibernian Bank of Ireland, account of,

215.

Hoares, Messrs., bankers, Fleet Strcor,

origin of, 126.

Holland, John, his account of the forma-

tion of the Bank of Scotland, 227.

House of Commons of Ireland refuse to

sanction a public bank for Ireland, 200.

Huddersfield Banking Company, forma-

tion of, 177-

Huskisson, Mr., his opinion respecting the

undue appropriation of the profits of the

Bank of England, 61.

Inspector of Bank-notes, action against

for false imprisonment, 85.

Interest of money, opposition to, 20 ; first

Act legalizing the taking of, 20 ; fixed

by James the First at eight per cent.,

21 ; reduced to six per cent by Crom-
well, 21; reduced to five per cent, by
Queen Anne, 21.

Ireland, Bank of, abstract of the Act for

establishing the bank, 207 ; first di-

rectors of, 209; purchase the Parlia-

ment House in Dublin, and convert it

into a bank, 210 ; exclusive privilege

of banking in Ireland granted to, 211 ;

success of, after the suspension of cash

payments, 212 ; number of clerks in,

and expenses of, 213 ; refuse to take

Bank of England notes, 214 ; opposi-

tion to the establishing of joint-stock

banks in Ireland, 215 ; currency of, 279.

Ireland, banking in, 193; coinage of, 197;

law of partnership in, 202 ; bank fail-

ures in, 203 ; Bank of, 207 ; branches of,

211 ; economy of, 213; private banks

in, 217.

Irish mode of stopping a bank by publicly

burning the banker^s notes, 215.

Jews, their first introdnction into Eng-

land, 17 ; the first bankers, 18; severi-

ties practised towards them by the early

English monarchs, 18; their expulsion

from England, and consequences there-

of, 19 ; inventors of bills of exchange,

18.

Joint-Stock Banks, prohibidon to the

formation of, did not ext«iui to Scot-

land, 181 ; number of partners in, and
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f

amount of subscribed capital of, in Eng-
land, 177 ; opinion of the Secret Com-
mittee of the House of Commons re-
specting, ITS; how to proceed against
a shareholder indebted to, 180; defects

in the management of, 181 ; danger of
adopting the shares of any other joint-

stock company, 182: defects in the sys-
tem of agencies. 182; future prospects
and political influence of, 188 j mode of
effecting sale of the shares of, 188.

Jones, Lovd, & Co., bankers, origin of,

133.

Kelly's Universal Cambist, extract from,

Kenyon, Lord, on bills of exchange, 32.

King*s Exchanger. See Cambium Regis.

Lamb, Samuel, proposal for a bank sub-
mitted to Cromwell, 108.

I^nd Bank, attempt to form one in 1694
-5, 116.

Land considered as a security for country
bankers' notesj 161; rent of, how first

paid
J
9.

License, country banks compelled to take
out one annually, 157.

Limitation of the number of partners in
banks to six, 46.

Limitation of the liabilities of the char-
tered banks of Scotland, 235.

Limitation of the liabilities of sharehold-
ers in banks proposed, 178.

Liverpool, Lord, his letter to the Bank of
England, proposing the formation of
branch banks and joint-stock banks,
68 ; his opinion respecting private banks,
70.

Loan Societies in Ireland, account of, 216,
Loans, government manner of effecting,

51.

Lombard House, description of, 121.
Lombards, their first introduction into
England as bankers, 19 ; many of them
banished for practising usury, 19.

London Bankers, Sir Josiah Child's de-
scription of their first introduction in

1663, 107 ; their money lodged in the
Mint seized by Charles the First. 107 ;

money lodged in the Exchequer seized

by Charles the Second, 110; list of,

whose money was seized by Charles the
Second, 112; consequences resulting
from the seizure of the bankers' money,
113 ; the money due to, forms the first

item in the national debt, 114 ; why
they ceased to issue notes, 121; first

official list of, with their several signs,

126; establish tlic clearing-bouse, 123 ;

description of the transactions carried
on there, 124 ; success of, attributable to

344

the absence of legislative interference,

147.

London, Corporation of, attempt to form

a bank, 114.

London Joint-Stock Bank, account of,

185,

London and "Westminster Bank petition

the House of Commons, 184; opposi-

tion of the Bank of England to, 185;

its successful career, 1S4.

Lords, Committee of, report on Scotch

banking, 243.

Loyd, (Jones,) & Co., bankers, origin of,

133.

Ludicrous scene in an Irish hank, 217-

Malachi Malagrowther on Scotch bank-

ing, 241.

Manufacturing Counties using bank-notes,

number of bankrupts in, 154.

Memorial to the Lords of the Treasury on

the law of partnership in Ireland, 219.

Mercantile Bills, wherein they differ from

bankeiV bills, 26.

Merchant Adventurers, their ancient priv-

ileges, 12; lend money to Edward the

Sixth, 12; lend money to Cromwell,

13 ; petition for their suppression, 13-

Merchants of the Steelyard, coi-poration

of, 13 ; their first introduction, 13; tlieir

suppression, 13.

Million Bank, formation and dissolution

of, 115.

Mint, money of the bankers lodged there-

in seized by Charies the First, 107 ;
coin-

age of, described, 279.

Mint, new, 5.

Mints, formerly established in monaste-

ries, 3.

Money, regulation of, 3.

Moneyers, Company of, account of, 16*

Monopolies, object of, on their first intro-

duction, 12.

Monopoly of exclusive banking, an*i ^^

consequences, 175. ,

Monts de Pi^te established in Ireland

215.

National Money, early account of, 5 ;
lcga»

opinions respecting, 3 ; early regulations

of, 4.
^-tsNational Debt, origin of, 96; con ''s of

perpetual and redeemable annuities, 98,

progress of, 1689-1816, 270; annual

expense of management, 272.

New Bank, attempt to form one in oppo-

sition to the Bank of England, 56-

Newland, Abraham, his exposition of toe

transactions of the Bank with the go^

ernment, 94; presented with a ^^^'^r^

of plate on his retirement from tft«

Bank, 8.3.
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Newton, Sir Isaac, report on coinage, 277.

Northern and Central Bank, account of

its formation, 186 ; first report of, 188;

serious consequences to, from having

clergymen as shareholders, 180; their

proceedings the sahject of Parliamenta-

ry inquiry, 186; misconduct of the di-

rectors of, 187.

Norwich and Norfolk Bank, failure of, 187.

Notes. Bank of England, nature and qual-

ity of, 85.

Notes, Country, first issue of, 149 ; mis-

trust in, and its causes, 152; great

change in the circulation of, 154; first

stamped, 156; state of the law respect-

ing the issue of, 157 ; reflections on the

restriction of the issues of, 159.

Notes, Irish, curious Act for regulating

the payment of, 163.

Notes, Optional, Scotland, suppressed by
Act of Parliament, 235.

Notes, Promissory, distinction between
them and hills of exchange, 25,

Notes, Scotch, attempt to assimilate their

circulation to that of England, 241.

Notes, Small, proposal to make country-

bankers give security for, 160.

Optional Notes suppressed, 234 ; copy of
one, 235.

Order in Council directing the Bank of
England to suspend its payments in

specie, 52,

Orphans' Fund, moneys belonging to the

orphans misapplied by the Corporation
of London, 115.

Panic, first account of one in the reign of
Charles the Second, 109; in 1825, ac-

count of, 67.

Pamell, Sir Henry, his opinion of the

trade of banking, 175 ; on the Scotch
system of banking, 245.

Partnership, defects in the law of, 175;
report on the law of, as it aifects joint-

stock banks, 178 ; defect in the law of,

in Ireland, 202 ; anonymous act, in

Ireland. 202.
Partnerships in banks, effects of the law

respecting, 180,
Pater'5on, William, founder of the Bank

of England, his account of, 39 ; estab-

lishes the Darien Company of Scot-
land, 224 : failure of, 225.

-Peel, Sir Robert, his currency measure of

1819, 65; his remarks on proposing the

renewal of the Bank Charter in 1844, 77.

Penny, iJie only coin in England at one
time, 3.

Pennyweight, its origin, 2.

Pix, mode of conducting the trial of the, 7.

Pound, Saxon, its weight, 3.

Pound, standard weight in gold first set-

tled, 5.

Pounds, shillings, and pence, introduction

of the terms as moneys of account, 3.

Price, Dr., his opinion of the plan of bor-

rowing money by the government, 98

;

his scheme for paying off the national

debt, 102,

Private Bankers in London, 121 ; names

of, in 1765, 126.

Privy Council debates in, respecting the

formation of the Bank of England, 39

;

order of, directing the Bank of England

to suspend payments in specie, 52.

Profits of the Bank of England, sources

of, 87.

Profits of London bankers, account of,

146.

Promissory Notes, distinction between

them and bills of exchange, 34.

Provincial Bank of Ireland, account of,

221 ; action against, by the Bank of

Ireland, for an infringement of their

Act of Parliament, 221.

Public Income paid into the Bank of Eng-

land, 12.

Pulteney, Sir W., proposition for a new

bank, 1797,56.

Ealeigh, Sir Walter, on the union of Scot-

land with England, 230.

Eeport of the Committee of the House of

Commons in 1797, respecting the affairs

of the Bank, 54 ; on joint-stock bank-

ing, 178.
r. 1-

Report of the House of Lords on Scotch

banking, 243,

Revenue, progressive advance of, 1066-

1830, 271.

Revenue of the Crown, early account of, 9.

Richards, Mr., his opinion respecting the

effects of the run on the Bank of Eng-

land inl825, 67.

Rogers & Co., singular robbery of, 141.

Rothschild, N. M^ account of, 3o
;
death

Royal Bank of Scotland, early account of,

and description of its charter, 232 ; op-

pose the Bank of Scotland, and compel

it to stop payment, 233.

Saint T\iomt^ a Becket, brethren of, 12.

Scotch Banking, arguments for and

against, 241 : the ba.s s of tje credit i^-

pSscd in, 243 ; opinions of the House

of Lords thereon, 244. ^ , ^ . ^ .

Scotch Banks, nature of the d*^P/>s'ts m,

236; small amount of K ny, z^i,

regulations of, for exchanging each

other^s notes, 238 ; small amount of

losses by cash credits, 237 ; branches

of and their regulations, 240 -, number
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of people in Scotland employing bank-

ers, 246^ defects in the system of, 246.

Scotch system of banking recommended
for adoption in England, 245.

Scotland, Bank of, account of its forma-

tion, 227 ; abstract of the Scots Act for

establishing tlie, 228 ; issue one and
two pound notes, in 1704, 229; the only

bank establi^^hed by Act of Parliament

in Scotland, 2o0; oppose the formation

of the Royal Bank, 232 ; suspend pay-

raent of its notes, expedient adopted

thereupon, 233 ; unsuccessful attempt

to form branches, 234 ; assimilation of

its capital to the English cniTency, 235

;

the privilege in their Act of Pai-fiament

for naturalizing foreigners being share-

holders abolished, 235.

Scotland, law of, in reference to bills of

exchange, different from that of Eng-
land, 247 ; early coinage of^ 227 ; Bank
Act of, 228

',
defects in banking, 246.

Sheriffs, their duties under the Anglo-
Norman kings, 10.

Sinking Fund, by Walpole, origin of,

lOl , misapplication of3 102 ; and its

final extinction, 103.

Smith, Adam, his view of the capital of a
country, 151 ; his opinion of the trade

of banking, 152; his account of the

scarcity of money in Scotland, 244.

Smith, rayne, & SmiA, bankers, origin

of, 151.

South Sea Company incorporated, 117.

South Sea House, transfer and dividend

days of, 276.

Spiritual Persons incapacitated from be-

ing shareholders in banks, 180.

Stamp Duty first applied to country notes,

156.

Standard of coins, 4-

Stephenson, Rowland, account of, 144.

Sterling, origin of the term, 4.

Stuart, Sir James, on the banks of Scot-

land, 245.

Summary of the Acts relating to the re-

striction of specie payments by the

Bank of England, 64.

Tallies, description of, 10 5
discontinuance

of, 11.
^

Taxes and Loans raised, each year, from

1793-1815,271.
Thellusson, Peter, account of, 128.

Transfer and Dividend Days of Bank of

England, South Sea, and India House,

276.

Transfer Duties, scale of, 188.

Trial, remarkable one, respecting a bank-

note, 48.

Troy weight, its definition, 2.

Unclaimed Dividends first appropriated

for the use of the government, 50.

Unfunded Debt. See National Debt

Union Bank of London, establishment of,

185. '

,,

Unlimited Liabilities of shareholders m
joint-stock banks, effects of, 177.

Usance on bills of exchange, how com-

puted, 27. ,

Usury, Jews accused of, 20; Lombards

accused of, 20.

Walpole, Sir Eobert, forms the Sinking

Pund, 101,

Wednesday's Club, some account of, ^v-

Wood, James, of Gloucester, account 01,

Wool voted by Parliament as subsidies

to the crown, 12.

Works on Banking, copious list of, 30*-
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Art. XVIII.—Second Report on Ohservatinns of the Aurora

Borealis, 1850-1851; by J. H. Lefroy, Gapt. R. A., being a

Circular Letter to officers of Honorable Hudsons' Bay Com-
pany, dated Magnetical Observatory, Toronto, April 13, 1852.

I AM obliged to adopt the same method as before of comnauni-

cating with the gentlemen from whom I have requested observa-

tions on the Aurora, namely, by a circular, to save the needless

repetition in private letters of the information which it is incum-

bent upon me to give, of the result of those of the first winter.

Registers of aurora have reached me from the followmg quarters:

a Peel's River, October 1850, to April 1851, Mr. A. Peers.

a Youcon, Jpniiarv to May 1851 Mi-- H'^™»str.

a Fort Gcod Hope, Novenibcr ] 850, . .
.' Mr. McBeatk

a Fort Confidence, October 1850, to Apru 1851, Dr. Kae.

a Fort Simpson, Odober 1849, to May 1850, Dr. Rae.

•' September 1850, Mr. Bernard Ross.

. -1 1 o 1 f
Mes«rs. R. Campbell

a Pelly and Lewis, December 1S50, to April 18oI, .
. -j . j gtewart.

a Fort Cliioewyan November 1850, to April 1851, .... Mr. J. Anderson.

b MooBG Factory Jm.e 1850. to March 1851 ••,;•-
-^l"- ^l?-^"^^

b Miirtin's Falls, September 1850, to March ISol. ... Mr. W.l>«n

b Xipeffon . . 1842, to April 1850 M.
.

J. Andcr n.

h Mata\¥i\gommsen, July 1850, to .Varcn if-.:) i. .

.

Swancton
h Michipicoton, ! November 1849, to July 1851 Mr. bwanston.

To each and all of these gentlemen, as well as to those who

may have kept journals which have not yet reached me, I beg to

tender my warmest thanks. Nothing can exceed he care and

attention displayed bv many of the registers, and tjic.r mterest

has fully equalled my" expectations. Wuhou meanmg to draw
espe

Ssco.vD Seeies, Vol. XIV, No. 41.—Sept., 1832. 20
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cia]Iy naming here those of Mr. Swanston, Mr. Clouston, and
Mr. Anderson : the first of these is a model of completeness and
conciseness, Mr. Swanston having generally recorded the state of

the sky and the weather every hour from dark to 10 p. m., and in

terms which are always definite and expressive.

The registers have been continued at the Military Guardrooms
of the Royal Artillery in Canada, and at a great number of sta-

tions of observation in the United States. I have now in my
hands, through the kindness of Professor Henry, Secretary to the
Smithsonian Institution, returns from upwards of an hundred
observers, for 1S49, 1S50, and part of 1851, at stations scattered
through all the States, from the Atlantic to the Mississippi. Not
having received observations from any of the stations on the
Saskatchawan, or Lake Winnipeg, there is a pretty wide blank;
extending from Lake Athabasca to Lake Superior, in the chain
by which it was hoped to trace and identify, displays from the
polar circle downward to Canada, but I trust in future years some
at least of the intermediate posts will oblige m.e with a journal:
and if each observer will bear in mind that others, hundreds, and
some of them thousands of miles off, are- noting down the fea-

tures of the very displays he may be looking at, as it anpears to

them, and that from a comparison of all these accounts, it is hoped
to arrive at definite viev/s concerning this most singular phenome-
non, he cannot fail to see the value which every clear, distinct,
and definite record of facts and particulars will possess, and to

acquire a greater interest in the subject than the constant repeti-
tion of familiar descriptions might otherwise afford.

It has been often stated vaguely that aurora appears every clear

mght. This is certainly not true cf any one station, as far as the
earlier hours are concerned, we are sti'll short of proof that it is

true 111 the widest meaning
; indeed, the statement, if true, would

carry little weight with it, without the addition of dates, facts,

and particulars. These, however, our registers promise, for the
first tune, to supply. Observations begin to be general in Octo-
ber, 18o0. In that month we have evidence of it every night
excejDt four, 20, 21, 22, 23, one of them clouded everywhere, one
of them full moon, the rest partially clouded. In November,
1850, every mght but two, 22 and 23, the former, however, of

these was generally clear and no moon. In December, 1S50,
every mght but five, 5, 10, 18, 19, 20, but all the displays of a

leeble character. In January, 1851, every night but two, 5, 12,

many of the dis})lays very feeble, several of them seen only by
Mr. Anderson at Athabasca, and on the whole, a much smaller

proportion than usual, extending to low latitudes. In February
we have it every night,* some of the displays of great beauty,
although I iftiagme they will have been far exceeded by those of

_-l"^' ^^'^''^' The display of February 18th, 1851, was one of

* Every night b?it twro, February 2 imd 1«.
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those remarkable instances of the simnltaneous absence of cloud,

and intense development of aurora over a very large part of the

whole northern hemisphere, which, from their frequent occur-

rence appear to have more than an accidental connection. It was
seen at every station, with exception only of the Pelly Banks, from

the polar circle to the United States, where no less than thirty-

eight stations have forwarded accounts of it to the Smithsonian

Institution
; it extended also to Europe, having been recorded at

Sandwick Manse, Orkney. The display of February 2Sth, was

almost as universal. It is remarkable that in many cases the phe-

nomenon was first seen, in absolute time, at the most eastern sta-

tions, notwithstanding the earlier commencement of darkness at.

the extreme north, where the difference of latitude in some cases

more than compensates the difference of longitude ; it would ap-

pear from this that the aurora does not commonly appear at a

station upon any meridian until that meridian generally is in dark-

ness; a result which if established, by the whole body of evi-

dence, will be both new atid interesting. For example, in the

following list I have entered the hour of sunset in meantime of

Gottingen at each station, and the hour at which the aurora is first

recorded in the same ; it is not to be supposed that each observer

seized the exact time of first visibility, but in two of the exam-

ples at least the general result is sufficiently clear; namely, that

it was seen at the lower and eastern stations sooner than at the

northern but more westerly stations, although there is no reason

to be given v/hy it should not have appeared at the. latter, as soon

as at the former, daylight having ended there :

Table I.

January 21, 1851,

ODecL-181'=, Eq.-13m

Feb. 18, 1851.

©DecL-lH-
Eq. -U'^

Feb. 28, 1851.

©Decl -a
Eq. -IS'".

N. Lat.

43^ 39'

^^^^"\ luott'g'n.
Gr'vvich." °

Quebec, ,

Michipicoton,
. .

,

-loose Factory,

.

Martin's Palls,.,
Athabasca,
Lewis aad Pelly,
^ort Simpson, .

.

^ ouccn,

^ortConfiaence*JG6

44
46
47
47
51
51

58
61

01
66

39
49
S3
56
10
52

43
30
51

00
54
27

-517
-4-14

-4-45

-5-40

5-24

5.47

7-25

8-40

806
9-48

7-55

853

Aurora. ^^^^^^
°f^^ tGottinsei^.
aeon.

10-56

10-01

10-]4

8-58

11-06

10-39

10-58

1203
1303
1221
1321
11-21

12*19

19-00

Aiirora

first

seen.

Sunset.

iGottingeiu

14-25

• •

• «

14-54

14-30

14-30

21-30

• • * •

20-00

1700
16-33

11-26

10*18

1035
9-32

11-50

11-17

11-36

13-16

14-16

1315
14-56

12-55

13-50

1400
11-49

12-24

20-11

1 6*40

12-44

1301
15-55

11*39

10-15

11*04

9-4S

11-57

11-37

12-00

13-24

13-41

• • « •

18-58

16-25

17-38

15-27

« • «

14-31

Aurora

Tfoo*
« «

15-35

12*40

13-55

12-49

1301
15-25

15-58

« «

18-03

at dark

I do not offer these instances as conclusive, but they are some-

what remarkable, and I may state that having marked he Got-

tingen hour of the first appearance against every observation, the

great majority give direct support to the inference 1 have drawn,

and there are few or no instances contradicting it. The question
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will soon be decided if the time of commencement of each dis-

play is recorded, and a note also made of the latest hour at which

it may have been noticed that there was no aurora. For exam-

ple, the observer takes a look out at 7, p. m., no anrora, again at

8j aurora^ which is duly entered. In this connection the fact that

there was no aurora at 7, is almost as important as the fact that

the phenomenon was visible at 8, and should be dtily entered.

On 29th September, 1851, at 630, p. m., there was no trace of

aurora at Toronto ; at 6*36, a briUiant heavy serpentine band occu-

pied the northern sky. In this instance, and in various others,

the time of appearance is fixed to five or six minutes, and if at

any northern station it happens to have been fixed with any thing

like the same exactness, the question will be answered-
In March, 1851, we have evidence of aurora every night save

three, 13, 17 (full moon,) 19; these, however, were pretty gene-

rally clear nights. Registers for April, 1851, have reached me
from a ie^^ stations only, but as far as they go, give evidence of

aurora every night save four, 4, 14, 15 (full moon but clouded

everywhere,) and 21. The I6th of December is the only in-
* I

stance in the winter, of aurora seen in Canada, which escaped

notice at every northern station; the number seen at northern

stations which do not descend to Canada is of course considera-

ble, as will appear from Table HI.

TABLE \\—Shewing the number of nights the Aurora is recorded at each station, in 1850 and
IbQj, arid ihc total number of nights in each month in vMdi there is tvidtnce at present, to

show that the phenomenon was developed somewhere or other on the Amcriran cmitinenU
The returns will, no doubt, he extended, and some observations at present omitted as doubtful,
be confirmed^ and included in the totals at certain stations.

1850. c
Ed

a Peel's River, . . .

.

a Fort Good Hope,
a Fort Coaiidence,

.

a Fort Simpson, . .

,

a Lewis and Pelly,

,

a Lalce Athabasca,

,

b Murtia's FaDs, , .

.

b Moose Factory, .

.

b Matawagomingen,
h Lake Nipegon, , .

.

b Michipicoton, . . .

.

c Newfoundland,. .

.

c Quebec, . \ • .

.

c Montreal,

c Halifax,

c Fredericton

3 5

3

1

1

1

c Kingston,

e Toronto,

c London, C.W
c Soaierville, N. Y !

Total,

3

1

5

4
6

2

S

4

4
3

3

7

5

6

3

6

8

5

6

11 23

1

3

3

9

>.
a c

*

1

3

a

4

la

1 6

3

6

8

3

1

3
OU

5

3

G

3

36

18

3

6

5

8

IS

* 8^

o
O
6

12

2/1

19

7

10

12

4

6

6c

3

8

23 119 13 121

13

4
6

6
3

10
4

3

4
2

6

1c

9 114

9

5

5

5

5

12

10

15

4

11

20
9

3

9

5c

12

10

11

2

d

9

15

11

5

5

9

5

1

2

6

8

9

1

3

3

4
19

11

13

3

3

4

27 i25 i21 i
25 1

27

1

4

26

39

52

44

79

28

50

SO

261

a From the 16tli to 30th June, b Observed by Sergeant ilaiden, at Grose Isle, near

Quebec—none ob5?erved at Quebec, c Including ob::^.;;;rvations at Grose Isle. rfBe-

8^"i ^" *,.^ ,^^^^^- ^Fromlsttolotk /Begio^on the 30th, 7 Begins on the 2 L^t

Twihght too strong.
| Register ends.
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Table II.

—

{Continued^

1851.
si

Petal's Riv^er, . ,

.

Fort Coii^dcnce,

Youcun
Lewis and Pellj,

A^thabasca,

Martin'^ Fiiila, . .

,

Moose Factory, .

.

Matawagomiugen,
Michipicoton

Newfoundland, .

.

Quebec,

Montreal, .

.

Halifax, ,..

Fredericton,

Kingston,
.

,

Toronto

iO

11

8

20

10

2

4

o
Cm

â
s
s

16

15

6

12

19

12

15

3

6

6

3

London, C. ^^\^

,

,

Sumerville, N. Y.,

2

1

5

12

12

6

10

20

14

17

6

3

p.

1

46

5

19

'^

.r I . ?

"»
1 "r*

ttii

<

«

8

Total. 26

1

3

2

3

26

5

3

5

9 5

3 1

9

'

2

6

1

3

6

2

1

1

5

1

3

0^

28 1 26 '25

4
2

2

5

1

6

9 15

31 5

5

2

7

2

11

6

5

2 o

0^ 2

51

28

6

9

4
9

2

7

1

7

i

6

1

9

5

63

18

53

19 13 1 6;. 3 1 207

In these enumerations doubtful entries are not included unless

support the same region. I
I i^ * "'-'^ "^j till uu»civan^Jii t^ioc vv iitiit^ iij Ln-j k.i-**A*v' *^Q-w>*- —

have added the number of observations made by a most indefati-

gable observer (Dr. Franklin B. Hough), at Somerville, near

Ogdensburgh, on the St. Lawrence, both as properly belonginS
to the Canadian chain of stations, and to shew that even in low

latitudes a single observer, by great attention, may make surpris-

ing advance on the number of instances of aurora, which attract

the attention of those who are less zealous or less favorably situ-

ated. The stations may be arranged in three groups. The first

comprising all those marked (a) p. 1, which are from 500 to 1000

geographical miles distant from the magnetic pole ; the second,

those marked (6), which are from 1200 to 1500 miles distant;

and the third, those marked (c), including the great majority of

stations in the United States, which are from 1600 to 2000 miles

distant, from the same point. Lake Athabasca, contrary perhaps

to first impressions, is the nearest permanent station to this as-

sumed centre of influence. Fort Confidence, which is not a per-

manent station, is of course nearer—but Fort Simpson and the

<^ther posts on McKenzie's River, notwithstanding their northerly

position, are somewhat more distant.

Commencing
(6) Dowuto tliellth. (c) Down to the 1 0th.
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T/BLE III.

—

Observation.f arranged according to position of Station with reference to

the Magnetic PqIc. Tkt figures und^r the heading Proportion, ahew the per-ccnt-

age of observation of Aurora^ to nights on vJiich observation appear to have been

pombh^ as regards th^ st<>te of the ski/.

(a) In fii»t circle, from 600 to 1000
miluB distant.

d circle, fwm l:-^00 to 1000

milpB distant

Date, O G
O

W

1850.

January, ,

.

February,

.

rch. . -

.

Ma
April, ....
May,
June, . . .

.

J^^J,
August, . .

.

September,
October, .

.

November,
Decemb

1

1

1

1

1

1

6

5

6

„ ^
^ "
'E c

I

t?^i
^ "=

& rr m
11
3 ^

C o

O a
-^ o i -3; c a,i .^ C:,

o :;-

i^

{5

• * *

er

1851.

Januaiy, .

,

February,

.

March, . .

,

April, ....
May,
June,

July,

1

2

4
4

5

5

5

4e

8/
16

25
25

1

28

25
25

23

V ft

12

10

10

13

2

4

O

• •

9

11

3

3

2
1

1

2

16

12

16

17

17a

^ U^:^ ^ a

16
S3
24

« •

4
3
3

1

2

4

5

100
79
93

88

96

93
83
82

1

2

2

1

26
3

3

3

4
4
4

4
4
4
1

1

1

1

6

7

10

1

10

19^

21d
lid
19

16

16

Q

•^ -a

c2 5 t-.

'/]

1 5^
_ - v, c 3 O;

1 19

20

1

1

1

1

15

17

21

9

1

1

15
14

14
13

9

7

7

6

9

10

• •

« •

5 • « * •

2 « • »

5 • « *

11

9

4
16

13

10

13

11

3

8

6

16

7

3

6

5

5

5

5

2

6

5

13

18

13

17

52

47

62

f

59

91

92

74

79

79

76

79

89

78

64

2S

10

28

^
(a) Down to the I9th May. TherP is no nighty properly f^peakinff, at Fort t=impson in May. that

istosiy, twil!t(l)l!astsfrom sunset to sanrise. (i) lV'.g\^tf,r at Moo?e Factory be;?ins on inn
Jmxp., (c) Inclu'Jiug Mr. Anderson's observations e« route, (d} No obsorvations made alMioni-
p'coton from 2lPt August lo ^Otii Septeinber, but probabfy no conspicuVuVrairora^o ^«>

4 slotiuns np to t're lUtli, froai 14th to the end, only 2. (y ) Register fioni 2d to Bth September.

la the tliird citxle (c) or stations from ICOO to 2000 miles from tije Magnetic Pole.

Taule III

—

{Ccntimced.)

January,

February,

March

1850.

-3 o
"5

April,

May,
June, . . . .

.

July,

August, . .

.

September,

October,

N"ovember,
December,

<; © L^

'

4 9

6 20
10 22

5 17

3 13

6 18

4 21

4 IS

3 19

1 18

3 IS

2 12

Thp figures in the last column are
the nti!i)ber of hours less ojie, from
the 15th of that month ; they shew m a su-iiiing manner the diuiinisiiert liequein.j' ^
nnnieoon about the winter solstice, and its great ^levolopmynt at the vernal equinox,
turns fcr the last three montha of 1851 are not all coUected.
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The stations of observation in the first and second groups are
not 'yet numerous enough to decide the question, whether the
aurora ever appears in the exterior when it is absent in the inte-
rior circles, but in forming an opinion on the number which ex-
tend from the interior to the exterior of them, we must not forget
that, notwithstanding, the large number of observers, bofh regu-
lar and occasional; in the third group, and their wide distribution,
a considerable proportion of fhe entries in Table III, rest at pres-
ent upon an observation at only one station,* and unless particu-
lars are giveri^ which is unfortunately not always the case, may
be reasonably regarded as doubtfnh Where particulars are given
there can be^ of cour.^e, no doubt.
The observations made under direction of the Smithsonian In-

stUaticn begin to be general in March, 1849, and the stations are
so numerous that we ought, perhaps, to consider observations to

have been possible every tiight. Table III, has been made as

complete as possible, by including some observations kindly com-
nrinicated by Mr. E. C. Herrick, together with any that were
found in the Regent's reports for 1848-1849 of which particulars

Were given, or which occurred at mere tban one station on the
same evening. Also observations by Mr. Dougald Stewart at

•K.istigouche, L. C. The few observations at sea at present
collected, for most of which we are indebted to Capt. Oliver
Eldridge, have not yet been included.

It results from the comparison of the six winter months, Octo-
ber to March inclusive, 1850-1 ; that aurora was seen before mid-
^'gbt within the first circle on 88-5 per cent, of practicable nights,
in the second circle on SO per cent., and in the third on only 48-5

per cent., indicating a rapid falling off of the causes producing it

at distances exceeding 1600 miles from the magnetic pole.

It is scarcely necessary to say that these simple numerical com-
parisons are but the first fruits'of the observations; such as they
pie, however, they suggest to the mind a spectacle which if true

jn nature, must be of wonderful magnificence. The polar light

Kindling on each meridian, as that of day declines, sometimes
^'^ith the splendor of prismatic coloring over half a hemisphere;

somfetioies contracting its circles and paling its fires, for a period

0| Gays or weeks; and sometimes spreading downwards over the

g'o»e, with an intensity of which our highest conceptions are

Piobably inadequate, since, if the region of the display is as ele-

vated as is usually supposed, about a third of its light must be

absorbed by the atmosphere. To pursue the subject into all its

^ails would lead me much beyond the limits of such a com-

«rti^^.*''*^
^"*''' "umber of 261 observations in 1850, 5-i are at one station only;

;
^^^ tf'tal number of 207 in 1861 Tl are at present at one station only—the ma-

not ^
**f ""-'se in the third group. The proportion to wldch any doubt can attach is
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munication as this; but I am truly anxious to convince any gen-

tleman who may have doubts on the subject, that to keep, in

ever so plain a way, a journal of such appearances as may occur

at his station, will be a most acceptable contribution to an enquiry

which will owe much of its interest and value to the scale on
which' it is pursued; and especially to induce those to whom I

have not the advantage of being personally known, and those

resident at the remaining posts in the northern, middle, and ex-

treme western regions to swell the list.

With respect to the influence of these displays upon the move-
ments of the niagnetical elements registered by photography at

Toronto, I may say that I find the symbols which represent, in

the abstract, ' total absence of disturbance,' ' moderate disturb-

ance,' 'considerable disturbance,' and so on, against almost every
variety of observation, and am not yet prepared to give any set-

tled opinion on the subject. * * * «

I shall look with much interest for the observations made 'in

the past winter, which in Canada has been remarkable for the

number of splendid displays of aurora—and the repeated occur-

rence of some of the rarest phenomena connected with it, such
as the formation of arches of dark vapor, of which Mr. C. Camp-
bell has given one instance.

Art. XIX. te Arts and Manufactures of
Lecture by Prof. Royle.*

* * » * As the arrangement of the arts in the jurors' lists

and catalogues of the Great Exhibition, though productive of

great convenience, is not so well suited for general observations,
in consequence of some which are closely allied to each other

in their scientific principles being separated from each other, I

propose treating of the arts and manufactures of India under the

heads of—1. Chemical Arts; 2. Textile Arts; 3. Manual and
Mechanical Arts ; 4. Fine Arts.

I. Chemical Ap.ts.—The arts which are strictly chemical may
be supposed to have originated only in a country where the sci-

ence of chemistry had made some advance, but the Hindoos are

not usually supposed to have paid anv attention to this subject.

The Egyptians are thought to have practised, and the Arabs are

acknowledged to have been the first who wrote on the subject

;

^J-^^5^^eir earliest chemist, Geber, acknowledges that he had only

abridged the information to be found in the books of ancient phi-

From the Lcctuies on tLo results of the Exhibition, delivered before the Sof«<f

Prr;/ /^^^."" o
'^^ '^'^ Commerce, at the suggestion of H. R. H. Pimc( '

"'"'

X rcsiuent ot the Society.

Albert
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losophcrs. That the Hindoos were among these, I have at-

tempted to prove in a separate work,* where I have shown the

probability of the Arabs having obtained much of their informa-

tion from Sanscrit works, still in existence.

Chemistry, it has been inferred, must have originated in al-

chemy
; but it appears to me that it must have originated wher-

ever the arts began to be practised : for in seeing the wonderful

changes which take place during the action of heat, and some of

the most common re-agents, people may easily have been led to

beheve even in the tratismutation of metals.

We know from a variety of sources, that the Hindoos have

long been acquainted with many chemical substances, as well as

tliat they have practised many chemical arts. The ordinary

metals, including tin, they have long known, and have prepared

the oxyds of iron, lead, tin, and zirtc. The ashes of plants in a

country of wood fires, led tfiem to the discovery of potash. Soda
is found effloresced on the soil, as well as crystallized on the mar-

gins of some of their lakes. The Arabic name, sagimen, indeed,

seems to be derived from the Hindoo saji-noon, that is, sajji, or

soda-salt. Nitre must have been produced then, as now, in their

soil, and borax imported from Tibet, while sal-ammoniac must

have been produced ever since they made bricks, as they now do.

Alum they obtain by throwing potash on alum slate, which has

teen some time exposed to the air. Among the salts of the

metals, we find the sulphates of copper, of zinc, and of iron, the

acetates of copper and of iron, and the carbonates of lead and of

iron. They seem, also, to have been long acquainted with the

three mineral acids, for making which they have peculiar form-

ula}, while their lemons and limes gave them citric, and the gram-

plant {Cicer arietinnm) the oxalic acid.

It is evident, therefore, that the Hindoos possessed many chemi-

cal substances, and that they prepared others ; hence we might

infer that they may have practised some of the chemical arts, as,

indeed, we know they must have done from other sources. But

this would equally prove that they must have possessed various

chemical substances, whencesoever obtained.
r t i,

'

Pharmaceutical Products.—In the present state oi the chenii-

cal arts, advanced as they have been by the cultivation ot the

science in Europe, it was not to be expected that such products

as are obtained by the natives of India, by their original and

primitive processes, could be sent io the Exhibition with any

nope of attracting attention. Few, therefore, have been sent

f'^ora the bazaars of India, except as curiosities. But there are

others, prepared under Euroi^an superintendence for the use ot

the public service, which are excellent in quality ;
and I know

* " E??ay on the Antiquity of Hindoo Medicine."

Second Se^iks, Vol. XIV, No. 41.-Sept.. 1852. 21
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not why India might not under such superintendence prepare

some that might become articles of commerce : such, for instance,
^ ^ ^ _ . ___ _

mor
efficient substitute for quinine in a number of cases ; with some
extracts and tinctures of substances which lose their effect by
transmission and the influence of physical agents.

The sulphate of magnesia Is interesting as prepared from mag-
nesite or the natural carbonate of magnesia of the Peninsula.

_
Metallurgij.—Though it is difficult to understand how a prim-

itive people could have overcome the difficulties of smelting iron

and of forging steel, yet as we know from a variety of sources

that the Hindoos have long known both, they must have over-

come the difficulties which have stopped others. But it is hardly

less wonderful to see a native with no other tools than his hatchet

and his hands proceed to smelt iron, which he will convert into

steel capable of competing with the best prepared in Europe.
For this the prevalence of the black oxyd of iron, in the state of

iron sand, and the common use of charcoal as a fuel, give him
some facilities, while he prepares a furnace with clay, and n'lakes

bellows with the leaves of the forest. [Of this last, a specimen
was shown from the hills of Mirzapore.^

Iron and steel, though not known in the earliest periods of the

history of some of the civilized nations of antiquity, have yet

been known from very early periods. Iron is mentioned as being
applied to a variety of purposes in the earliest chapters of the

Bible. But as it is too soft to be used for all the purposes stated,

it has been justly inferred that they must have known of modes
of hardening it, and reference is made to that kind which is called

" northern iron." But as the term of " northern" is also applied

to the roads of commerce and of conquest from the East, because
these entered Judaea by the north, that is, by way of Damascus
and Syria, so Mr. Aikin looks to the countries east of Babylonia
as those where this hard iron and steel was produced : and this

is confirmed by the passage in Ezekiel, where Dan and Javan
are described as bringing "bright iron, cassia, and calamus,"
which are all Indian products, to Tyre.
The Hebrew name of steel, paldah, is evidently the same

word as the Arabicfok lad, which is also in use in Persia, where
Indian steel is known by the name oi foulad-i-hind. Even no^
the best Persian swords are made with steel imported from India,

and IMr. Wilkinson has ascribed the markings on the famed Damas-
cus blades to their having been made with Indian steel, which
has long formed en article of trade from Bombay to the Persian

Gulf.

Mr. Heath, at one time the managing director of the India Iron

and Steel Company, and whose steel obtained a prize at the Ex-
hibition, even says, " We can hardly doubt, that the touls with



Prof. Royle's Lecture on the Great Exhibition of 1851. 163

which the Egyptians covered their obeh'sks and temples of por-
phyry and syenite with hieroglyphics, were made of Indian steel."
There is no doubt, that the ancient Indian temples and fortresses
were carved with steel instruments, as they are at the present
day. That they made steel which was highly valued in the
time of Alexander the Great, is evident from Porns making him
a present of about thirty pounds of steel; and still earlier, iii the
"ig Veda, we read of chariots armed with iron weapons, of coats-
of-mail, arms and tools of different kinds, and of brisht-edged
hatchets. ^ ^

Various descriptions of the manufacture of iron and steel have
been given by observers in different parts of India ; all of which
hear a considerable resemblance to each other. Some of these
Mr. Aiken carefully noticed when he lectured on this subject in
this very place ; but Mr. Heath has, I think, given the best ex-
planation of the Indian processes.

Mr. Heath describes the ore used as the magnetic oxyd of iron,

consisting of seventy-two per cent, of iron with twenty-eight of
oxygen, combined with quartz, in the proportion of fifty-two of

.

oxyd to forty-eight of quartz. It is prepared by stamping, and
then separating the quartz by washing or winnowing. The fur-
nace is built of clay alone, from three to five feet high, and pear-
shaped; the bellows is formed of two goat-skins, with a bamboo
nozzle, ending in a clay pipe. The fuel is charcoal, upon which
the ore is laid, without flux; the bellows are applied for four
hours, when the ore will be found to be reduced : it is taken out,
and while yet red-hot, it is cut through with a hatchet, and sold
to the blacksmiths, Avho forge it into bars and convert it into
steel. In an old account which I possess, written on the

—^
spot

My
lyon is heated lov^er than red heat, and then beaten for about
three minutes with a stone hammer on a stone anvil, experi-
ence having taught them, they say, that instruments of iron ruin
the process. Mr
nammering, until it forms an apparently unpromising bar of iron,

trom which an English manufacturer of steel would turn with
contempt, but which the Hindoo converts into cast steel of the
very best quality. To effect this he cuts it into small pieces, of

^hich he puts a pound, more or less, into a crucible, with dried

^ood of the Cassia auriculata, and a few green leaves of Ascle-

pias gigantea ; or, where that is not to be had, of the Convol-
*" "T laurifolia. The obiect of this is to furnish carbon to the
iron.

' ^

.
As soon as the clay used to stop the mouths of the crucibles

^^/iry, they are built up in the form of an arch in a small furnace,

Charcoal is heaped over them, and the blast kept up without in-

termission for about two hours and a half, when it is stopped,
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and the process considered complete. The furnace contains from

fiventy to twenty-four crucibles. The crucibles are next re-

moved from the furnace and allowed to cool ; they are then bro-

ken and the steel taken out. The crucibles are formed of a red

loam, which is very refractory, mixed with a large quantity of

charred husk of rice.

Mr. Heath, after remarking the astonishing fact that the Hin-

doos had discovered the way of making steel at such early pe-

riods, refers to Mr. Mushet's disco v^ery of converting iron into

cast steel by fusing it in a close vessel, in contact with any sub-

stance yielding carbonaceous matter, and then to that of Mr.

Mackintosh, of converting iron into steel, by exposing it to the

action of carburetted hydrogen gas in a close vessel at a very

high temperature, by which means the process of conversion is

completed in a few hours; while by the old method it was the

work of from fourteen to twenty days. Mr. H. observes

:

" Now, it appears to me that the Indian process combines the

principles of both the above described methods : on elevating the

temperature of the crucible containing pure iron and dry wood
and green leaves, an abundant evolution of carburetted hydrogen
gas would take place from the vegetable matter, and as its escape

would be prevented by the luting at the mouth of the crucible,

it would be retained in contact with the iron, which at a high
temperature appears from Mr. Mackintosh's process to have a

much greater affinity for gaseous than for concrete carbon : this

liV'ould greatly shorten the operation, and probably at a much
lower temperature than even the iron in contact with charcoal

powder. In no other way can I account for the fact that iron is

converted^ into cast steel by the natives of India in two hours
and a half, with an application of heat that in this country would
be considered quite inadequate to produce such an effect ; while
at Sheffield it requires at least four hours to melt blistered steel

m wmd furnaces of the best construction, although the crucibles

m which the steel is melted are at a white heat when the metal

is put into them, and in the Indian process the crucibles are pnt

into the furnace quite cold." .

By such simple methods the Hindoo prepared steel, which has

long formed an article of commerce from the west of India to

the Persian Gulf, and there is every probability of its being used

in larger quantities if it were easily procurable in sufficient quan-

tities, as manufacturers here have expressed a desire to employ it.

In the arms which we have exhibited, as well as in the edges

and points of the tools, we see its admirable fitness for the fabri-

cation of all cutting instruments.
Among the arms we have a display of such as would appear

to belong to different ages of the world, but which are actually

m use in India at the present day ; such as chain and scale ar-
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mor, both for man and horse, helmets and shields, spears, battle-

axes, bows and arrows, with daggers in every variety. Some of

these display in a remarkable manner their skill as cutlers ; as, for

instance, the sword formed of two blades, and another in which
pearls are let into the centre of its blade ; and still more in the

daggers contained one within another, all of hard steel, with the

Une of junction so beautifully welded as to be hardly perceptible

even with a magnifier,—so also in the dagger, which on striking

separates into five blades, as these are most nicely brought into

juxtaposition. The twisting of gun-barrels and the damasks of

their blades of steel have been imitated in all countries. These

beautiful specim.ens have been sent chiefly by the native princes

of the northwest of India from Putteala to Scinde, as well as from

the central government of Hyderabad.
The other metal which it' seems necessary tt mention is tin,

because connected with so many metallurgical compounds, and

because by many it has been supposed that this country was the

only source from which that metal was obtained in ancient times.

But it exists in large quantities in the Malayan Peninsula, as well

as in Banca, Borneo, and many other islands. Tin, we know,
was employed by the Egyptians, because it forms an ingredient

in some of their metallic "compounds ; but its use has long been

familiar to the Hindoos for forming various metallurgical com-

pounds, as well as for tinning copper. As it occurs as an oxyd,

and near the surface of the soil in large quantities, and requires

only charcoal for reducing it, we may suppose it would easily

have been discovered by a people who forged iron and made steel.

As the nations of antiquity employed tin for hardening copper,

and used the alloy for forming swords and spear-heads, so the na-

tives of India form various compounds with copper and tin,

which are remarkable for their hardness, and for the fine sounds

which they emit on being struck. Dr. Wight lately found that

an alloy of ten grains of copper to two and a half grams of tm
yas the best mixture which a native made in his presence, Brit-

ish spear-heads are found to consist of one of tin to ten of cop-

per, and a knife, of one of tin to seven and a half of copper.

Mr. Aikin, in his experiments, found that eight grams of copper

to one of tin formed the hardest alloy.

Alloi/s.~The natives of India are acquainted with a variety

of alloys for making utensils and even ornaments, as with copper

and zinc, tin and lead, besides being great workers m copper and

trass for the various utensils employed for domestic purposes,

and of which so lar^e a variety was sent from different parts of

India.
°

Bidery.—K metallurgical compound of considerable interest is

that which has been named Bidery, from Bider a city situated

about sixty miles to the north-west of Hyderabad, and of which
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we have had a variety of articles at the Exhibition. Most of

these liave been greatly admired for the elegance of their form,

as well as for the gracefulness of the patterns with which their

surface is engraved. Though the groundwork of this conaposition

appears oi a blackish color, its natural color is that of pewter or

of zinc. Dr. Heyne informs us that it is composed of copper

sixteen ounces, lead four ounces, tin two ounces. These are

melted together, and to every three ounces of the alloy sixteen

ounces of spelter, that is of zinc, is added, when the alloy is

melted for use. But to give the whole the black color which is

esteemed, probably from bringing out the pattern, it is dipped

into a solution of sal-ammoniac, saltpetre, common salt, and blue

vitriol.

Dr. B. Hamilton saw of zinc 12,360 grains, copper 460 grains,

and lead 414 graiins, melted together, and a mixture of resin and
bees-wax introduced into the crucible to prevent calcination. It

was then poured into a mould made of baked clay, and the arti-

cle handed over to be turned in a lathe. Artists then inlay flow-

ers or other ornaments of silver or of gold. They first rub it

over with sulphate of copper and water, which gives the surface

a blackish color, and enables the artist more easily to distinguish
the figure which he draws,—this he does with a sharp-pointed
instrument of steel, and cuts it with small chisels of various

shapes, and then with a hammer and punch fills the cavities with
small jilates of silver, which adhere firmly to the Bidery. It is

then polished and stained as described above. The various arti-

cles made from it are vases, wash-hand basins and ewers, hookah-
bottoras, spittoons, cups and dishes, small boxes and weights.

These are inlaid commonly with silver, but sometimes with gold.

The patterns are usually as much to be admired as the forms of

the vessels. Though usually called Bidery, sometimes Vidry, it

is also manufactured at others places. Specimens have been sent

both from Bider and Aurungabad, in the Mizam's territories, from
his Highness the Nizam and his minister, Siraj-ool-Moolk, which
are peculiarly beautiful. Some also from north-west India, and

from Bengal ; the latter, however, was inferior to the others in

workmanship. Bidery does not rust, yields little to the hammer,
and breaks only when violently beaten. According to Dr. Ham-
ilton it is not near so fusible as zinc or tin, but melts more easily

than copper.

Glass.—Glass is one of those discoveries which could hardly

escape being made by any people who employed furnaces to re-

duce metallic oxyds ; for the necessary ingredients must often

have been present, and the heat was sufiicient. Beckmann has

observed, that the discovery of colored glass must have followed

very soon that of making glass itself. It is probable, however,
that colored glass was made previous to colorless glass. For it is
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difficult to find materials pure enough to make good glass, and it

would be some time before the original makers would find out

the causes of discoloration.

The natives of India seem to have been long acquainted with

making different ornaments of glass: for instance, armlets and

ankletSj while rings of glass form a part of their warping reels.

Small glass bottles are also made ; but all that I have seen are of

a more or less greenish color. The green is called kanch, and

the purer glass, sisi. It is probable that the extensive diffusion

of oxyd of iron in the Indian soil, which may have led to the

discovery of iron, has prevented the making both of good glass

and of good pottery. That this is not incompatible with a

knowledge of the method of making imitation gems, seems

proved by the same having been the case in the time of Pliny

;

who states that great value was set upon glass quite free from

color, which was called crystal. He also mentions artificial hya-

cinths, sapphires, and all kinds of black glass ; and we know
that the glass-houses of Alexandria were celebrated among the

ancients.

One of the simplest processes for making glass is that practised

in the district of Behar. The saline efflorescence of the soil,

which is an impure carbonate of soda, is collected and thrown

into a cistern lined with clay. This is then filled with water,

which is afterwards allowed to evaporate. When dry, the bot-

tom of the cistern is found covered with a thick saline crust, the

earth which was intermixed having subsided before the salt be-

gan to crystallize. This soda m.akes glass without any addition,

as it still contains a sufficient portion of siliceous matter. They
n^ake blackish and greenish glass : a bright grass-green is made

^y additions of oxyd of copper; and a blue glass by the addition

of rung. In Mysore the process is more elaborate. Powdered

white quartz, one part, being mixed with prepared soda, six parts,

IS filled into a crucible capable of containing five and a half W m-

chester gallons. About fifty of these crucibles are placed in a

furnace, and the fire kept up for five days, when a frit is pro-,

duced, with which they make a black, green, red, blue, and yel-

low glass, by means of additions of oxyd of copper, of an ore

called kemudu, and of a blue substance called rnnga. VVtiat

these are I have not been able to discover. Though the makmg
of glass has made but little advance in India, the natives work

up broken English glass even into barometer and thermornster

tubes, &c. Glass globes, silvered in the inside, were sent from

I^elhi, but unfortunately got broken in the transmission. The

n^odo of effecting this silvering is not mentioned, but an amal-

gam of quicksilver is probably employed, as, on the application

of moderate heat, the silvering becomes dissipated. An art simi-

lar to this has of late years been discovered in this country.
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Enamelling.—Enamelling, or the art of fixing colors by melt-

ing in fire, is of very ancient date : it was practised by the Egyp-
tians, and carried to a high degree of perfection in Persia. The
art is known in every part of India^ and some exquisite speci-

mens were sent to the Exhibition, both from Central and North-

western India. It is chiefly employed in ornamenting arms and
jewellery, not only in gold, but also in silver.

Enamels being vitrifiable substances, to which peculiar colors

are given, we may compare the Indian with the European meth-
ods of making enamel. In general, ten parts of lead and three

parts of tin are oxydized by continued heat and exposure to air.

To the mixed oxyds add ten parts of powdered quartz, and ten

parts of common salt, and melt in crucibles. Thus is obtained

a white enamel, and the basis of colored enamel, metallic oxyds
being added. The oxyd of lead or of antimony produces a yel-

low enamel : reds are obtained by a mixture of the oxyds of gold

and iron. The oxyds of copper, cobalt, and iron, give greens,

violets, and blues ; and a variety of intermediate colors by mix-
tures. The workmen of Behar are stated to make two enamels,
which are applied to the surface of some of the rings. One is

yellow : five parts of lead are melted in a shallow crucible, and
to these is added one part of tin ; and the alloy is calcined for

four or five hours. It is then heated to redness in the crucible

of the glass-furnace. One part of white quartz is next added,
and the mass stirred about for three hours. It is then taken out

with a ladle, poured out on a smooth stone or iron, and cooled in

water. They then take one part of their palest green glass, and
add a fourth part of the other materials, to make the yellow
enamel.

The green enamel is made in the same manner ; and to the

melted glass is added, not only the prepared lead and tin, but a

small portion of the black oxyd of copper.
In Mysore they make a bright yellow enamel, by first calcin-

mg five parts of lead and one of tin, then adding one part of

zmc, calcined in a separate crucible. When these begin to ad-

here they are powdered in a mortar. When the maker of glass

rings is at work, he melts some of this powder, and while the

ring is hot, with an iron rod applies some of it (the powder) to

the surface of the glass.

Pottery, Encaustic Tiles, Cement.~The art of fashioning
clay into vessels of a variety of shapes, and hardening it by the

action of heat, is one of the most ancient of the arts. Frag-

ments of pottery are everywhere found among the ancient cities

of India, as in those of other parts of the world
;
pottery, as

Brongniart has remarked, aiFordin^ " - - -
-u^

ages of man, as bones do of the earth.
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So little is known of Indian pottery, that it is usually de-
scribed as being hemispherical in shape. Some of it is no doubt
so, for the convenience of being carried on the head ; but it is a
fact, that in the recent exhibition of Indian pottery, numbers of
the best judges have greatly admired its elegant, even classical

gracefulness of form. It is also stated to be black, and red, or

yellowish. The clays which are generally employed in the

more populous parts of the country, Dr. O'Shaughnessy has ob-

served, "contain so much oxyd of iron and carbonate of lime

that the vessels melt into a slag at a temperature little above that

of redness." "Deposits of a black stiff clay, containing much
vegetable matter, occur in some districts; vessels made with it

sustain a higher temperature." Clays capable of bearing great

degrees of heat have, however, been discovered in different parts

of India. As one great object is to have porous vessels for cool-

ing water, the ordinary clays answer sufficiently well for this pur-

pose
; and some of the forms, as that of the tortoise-shaped, ex-

pose a large surface to the air. The Hindoos, moreover, never
use a vessel a second time, so no great expense will be incurred

by them ; thus encouragement is wanting to improve the nature

of their pottery. But very successful experiments have been
made to make improved pottery in India, as by Mr. Julius Jeff-

reys, the ingenious inventor of the respirator, who succeeded in

making stone-ware soda-water bottles, crucibles, fire-bricks, tiles,

&c., which seem to have been glazed by the silica uniting with
the alkaline ashes of the furriace. Dr. O'Shaughnessy greatly

improved the pottery in use in the dispensary of Calcutta, and
"^vhich he glazed with the borate of lime. The glazed pottery

of Pegu, of which two very large jars were sent, has long been

known for its glaze not being affected by acids. Dr. Hunter has

sent some excellent specimens of pottery from the School of Arts

at Madras, and for which a prize has been awarded.
The ancient potter's wheel is the instrument with which the

Hindoo works ; and while it revolves, with the aid of his naked
hands he fashions vessels of elegant forms, many of which have
been admired as being of classical shapes, and some would appear

almost as if they were of Etruscan origin : but there is no rea-

son to believe that the Hindoos have ever had anything but their

own unerring taste to guide them. This beauty of form is

^-^ually conspicuous in the pottery of Sewan near Patna, as m
that of Azimgurh or of Ahmedabad, of Mirzapore, or of Mora-
dabad.

Some of it is remarkable, also, for its extreme thinness and
hghtness, showing the great skill of the artist, and making it dif-

ficult to understand how it kept its shape when in a plastic state,

as I cannot learn that the turning lathe is used to give a finish to
^ny of the articles. The painted pottery of Kotah, and the gilt

Second Sieies, Vol, XIV, No. 41.—Sept, 1852. 22
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pottery of Amroha, have also been admired. The handles and

the various ornaments of the Ahmedabad pottery are no doubt

attached, as in Europe, by means of slip. From the specimens

of basket-work pottery sent, there is no doubt that, with better

materials and a little instructionj the natives could excel in this

as in the forms of their pottery.

. If we had no other information, we might yet infer from the

crucibles employed by the goldsmith, by the workers in brass,

and by the makers of cast steel, that some very infusible clays

are to be found in India; but recent investigations have proved

that crucibles and fire-bricks, superior in infusibility to those

made of Stourbridge clay, have been made in India; and from

the white goblets of Arcot, and the light-colored pottery of Ma-
dras, as well as from the white bricks sent from the Ceded Dis-

tricts, we see that there are many useful clays without the usual

admixture of iron.

As connected with pottery might be mentioned the variously

colored E^icaiisiic tiles, which have been used for the domes of

some of the tombs near Delhi and Agra, as well as in Southern

India; but I cannot learn that the art is at present practised. It

was probably introduced by the Mahomedans from Persia. Speci-

mens from some of these tombs were shown by Mr. Boileau.

I might have proceeded to notice their knowledge of Cements^
but I may in preference notice a kindred art, which seems
capable of adoption elsewhere when suitable ; that is, the skill

with which they give a facing of marble to a wall of brick.

This they usually do by employing mortar made of shell-lime;

but I found some made from pure limestone equally good. A
thin layer of this fine white cement being spread, is brought to

' the lustre of marble by a process similar to burnishing.
Bleaching.—Bleaching is practised in all parts of India, and

some places, which are also seats of the cotton manufacture, are

famous for bleaching, such as Dacca and Baroche. This has

been ascribed to the excellency of the water in the neighborhood
of these places. A very good account has been given by Mr.

Taylor * late of Dacca, of the process of bleaching at that place.

This is particularly interesting, as including what are called mod-
ern discoveries.

Fine muslins are merely steeped in water; other cloths are first

washed : but all, of whatever textm^e they may be, are next

immersed for some hours in an alkaline ley composed of soap and

of sajie muttee, that is, impure carbonate of soda. They are

then spread over the grass^ and occasionally sprinkled with water

and when half dried are removed to the boiling-house in order

to be steamed. This is effected by twisting the cloths into the

" An Account of the Cotton Manufacture in Dacca "
&:c. Published by Mortimer.

J
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form of loose bundles and placing them upon a broad clay plat-

form, which is on a level with, and surrounds, the neck of a
boiler sunk into the ground. They are then arranged in circular

layers, one above the other, around a bamboo tube, which is

kept upright by means of transverse supporters projecting from it,

the whole forming a conical pile that rises to a height of five or

six feet above the boiler.

The fire is kindled in the excavation below, and as the ebulli-

tion of the water proceeds, the steam diffuses itself through the

mass of the cloths above, swelling by its high temperature the

threads of the latter. The operation of steaming is commenced
in the evening, and continued all night till the following morning.

The cloths are then removed from the boiler, steeped in alkaline

ley, and spread on the grass as on the preceding day, and again

steamed at night. These alternate processes of bucking and

crofting, as they are technically called, during the day, and of

steaming at night, are repeated for ten or twelve days, until the

cloths are perfectly bleached. After the last steaming, they are

steeped in clear filtered water acidulated with lime-juice, in the

proportion, generally, of one large lime to each piece of cloth.

Lime-juice has long been used in bleaching in all parts of India,

and Tavernier describes Baroche as famous as a bleaching station,

on account of its extensive meadows and the large quantity of

lemons reared there.

Mixed fabrics of cotton and Muga silk are steeped in water

mixed with lime-juice and coarse sugar, which later article is said

to have the effect of brightening the natural color of the silk.

Dyeing, Calico-printing, and Printing in Gold.—The art of

dyeing is no doubt of very ancient date, and one with which the

Hindoos have long been well acquainted. Their country pro-

duced all the raw materials for making a great variety of colors;

some of these are of so conspicuous a nature, such as the large

flowers of plants, that the desire must early have occurred to

transfer these colors to the person in savage nations, or to the

clothes of so early civilized a people as the Hindoos. This could

easily have been done with the fugitive colors, but as they know-

how to make a color like that of indigo, which undergoes a con-

siderable degree of chemical change during its formation as well

as while applied to the dyeing of its blue color, it is evident, even

Jf we had no other information on the subject, that they must

nave paid attention to some chemical subjects. But we know
that they have long possessed, and knew how to manufacture,

the several salts which have long been employed as mordants.
^

That the art of dyeing was early practised we have proof m
the fact mentioned by Pliny, that flags of various colors were

displayed by the Indians. It has been supposed that the Hin-

doos may have learned this art from the Egyptians, but the prob-
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ability is as great that the latter learned the art from the former,

from whom also they probably obtained the alum which was cel-

ebrated by the name of Egyptian alum. Alum is still manufac-
tured in Cutch ; the natives of India have long known the use of

sulphate of iron and acetate of iron. The latter they prepare by
macerating iron in sour palm-wine, or in water in which rice had
been boiled. The alkalies and acids with which they are ac-

quainted may have assisted them in changing the shades of col-

ors. It would take too much time to enter into the details of these

dyeing pmcesseSj many of which are. however, now well known,
and seem to have been the original of many of those followed in

Europe until very recent times. The Exhibition has shown that

they can dye every color, and of a great variety of shades, and
that, in a complicated pattern, they know the value and power
of each in contrasting the effect of others, so as to produce an
harmonious whole.

The art of Calico-printing is another of those which was
common to the Egyptians and Indians, and is still largely prac-

tised by the latter, and with a skill which produced much to be
admired even in the midst of the productions of the world, and
after so many attempts have been made to improve an art cer-

tainly imported from the East. Pliny was acquainted with the

wonderful art by which cloths, though immersed in a heated dye-
ing liquor of one uniform color, came out tinged with different

colors, and which afterwards could not be discharged by wash-
ing. The Indians were found practising the art when first visited

by the Europeans. The mordants they apply both by pencils

and by engraved blocks, though it has been said that the former
method was the only one employed. Blocks were sent from

My
Mr

ton, to show the different stages of dyeing as practised in India.

In one, the parts where the round spots were to be, were tied up
with thread so as not to be affected by the dye-liquor.
The cloth-printers at Dacca are employed to stamp the figures

on cloth which is to be embroidered. The stamps are formed of

small blocks of khutul {arlocarpns) wood, with the figures carved

in relief The coloring matter is a red earth imported from Bom-
bay, probably the so-called " Indian earth" from the Persian Gulf.

Though the art is now practised to such perfection in this

country, the Indian patterns still retain their own particular beau-

ties, and command a crowd of admirers. This no doubt is due in

.

a great measure to the knowledge which they have of the effects

of colors, and the proportion which they preserve between the

ground and the pattern, by which a good effect is procured both

at a distance and on a near inspection.
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Printing in gold and in silver is a branch of the art which
has been carried to great perfection in India, judging by the sev-

eral specimens sent from very different parts of India, as well

upon thick calico as upon fine muslin. The size which is used

I have not found mentioned, but in the Burmese territory the

juice of a plant is used, which, no doubt, contains caoutchouc in

a state of solution.

Leather is another chemical art with which the Hindoos have

long been acquainted, though it is doubtful whether they ever

made leather of very superior quality ; but the art is practised in

native states where it is not likely to have been introduced by Eu-
ropean influence, as, for instance, in Cashmere and Cutch, whence
we have had skins dyed of difl!erent colors. But leather of very

excellent quality has been sent from the government farm at

Hoonsoor in Mysore, likewise from Calcutta by the Messrs. Teil.

The native shields are, however, not to be surpassed.

Soap seems to have been introduced by the Mahomedans,
though the Hindoos have long used alkaline leys, obtained from

the ashes of plants, for many of the purposes of soap ; and they

have a substitute for soap in several berries. Soap is made at

Bacca, of shell lime, 10 mds. ; sajie muttee, 16 mds. ; common
salt, 15 mds. ; sesamum oil, 12 mds.

;
goats' suet, 15 seers. It is

made of good quality at Saharunpore ; and some marine soap, of

excellent quality, though in small quantity, was sent from Calicut.

Candles may be appropriately mentioned here, though the

mode of making them is probably not Indian, but taught by Eu-
ropeans. The natives use oil lamps, of various shapes, often of

metal fixed on an iron spike, which they stick into the ground.

But excellent candles are now made in India ; as, for instance,

the wax candles from Patna, and the stearic candles of the Messrs.

Sainte from Calcutta.
, . ,r

Lacquer TFare.—The word lacquer is evidently derived from

the Indian name lac or look, which is the resin secreted together

With lac-dye by the lac insect, a species of cocais. The name
occurs in Av'icenna, who mentions it, as described by some, as

foe gum of a tree like the myrtle, and by others as a substance

like to, and having some of the properties of amber. It is men-

J^oned in many Indian works, and is apparently alluded to by

^tesias. This substance is used for a variety of purposes in India,

and it is the common material for uniting things together, as

gam and glue are in Europe. (Toys of various kinds, lac chains

8"t, and lac grindstones, were shown.)
. .

The term lacquer is applied to laying on or covering with a

preparation of lac : but two different processes are usually con-

founded under this term The one prevailing in Burma and the

southern parts of the Indian Peninsula was well known to Dam-
Pier, in 1638, as he says, " The lac of Tonquin is a sort of
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gummy juice which drains out of the bodies or limbs of trees,"

and that " the articles lackered are cabinets, desks, &c." Some
chemical change, no doubt, takes place on exposure of these

juices to the air. *»

This kind of lacquerfed ware was much appreciated in the last

century, and was imported chiefly from China ; much, however,
was always prepared in Burma, though that of Japan was always
considered superior to any other, and of which many fine speci-

mens may still be seen in large folding screens, «fcc. Both these

and the lacquer of Burma are prepared only from the juice of a
family of plants, (the Terebinthacece^) the same as that to which
the marking nut and sumach belong.

The chief expense of the manufacture arises from the care

with which successive layers of varnish must be laid on. Vari-

ous specimens of boxes have been sent from Moulmein and from
Singapore, some showing different stages of the process.

Another kind of lacquer-work is rather of the nature of pa-

pier-mache, covered with one or more layers of lac varnish. This

is the case with the lacquered boxes from Cashmere and Lahore,

Wax
patterns

been sent from different parts of India. Garcias ab Orto described

it as made from lac in the year 1563. Tavernier mentions the

same fact. The Spaniards have obtained credit for the invention ;

but they, no doubt, learned it from the Arabs. A Frenchman
who travelled much in Persia and different parts of the East In-

dies is also thought to have been the discoverer ; and by Beck-

mann it is considered to be a German invention. This is hardly

a chemical art, but it is probably better placed here than elsewhere.

Paper.—The art of making paper is considered to be a Chi-

nese invention, but it has long been known in India, where paper

is made both of cotton and of the substitutes for hemp and flax.

In the Himalayas it is made of the inner bark of Daphne canna-
Una, and in sheets of immense size. A large collection was ex-

hibited from different parts of India, but, though well adapted

for writing on in India, it is not suited for Europe, in consequence
of the difference in the ink used.

{To be continued.)
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Art. XX.-^Abslract of a Paper on the Humite of Monte Som-
ma; by Arcangelo Scacchi,* of Naples, with observations, by
James D. Dana. •

\

M. Scacchi in his elaborate paper points out the fact that there

are three types of crystals of Humite. These several forms he

illustrates by excellent figures both of simple and compound
crystals, and with full crystallographic descriptions mathematical-

ly deduced.

The crystals of the different types agree in general similarity

of form, even to the relative positions of the series of planes, as

shown in the following figures I, II, HI, yet they differ in these

series, and in the inclinations of homologous faces. This differ-

ence corresponds to a difference in the lengths of the vertical

axis, the ratio of the two lateral axes being nearly identical. The
form is trimetric and the ratios of the axes as deduced by M.
Scacchi, (w^ in I and II, and n* in HI, being taken as a face of

the fundamental form) are as follows:

a : i : c a \ I : c

]' 1 : 0-245315 : 0-227101 [wliich equals 40764 : 1 : 092575]
K- 1 : 0-343769 : 0-318435 [

" " 2-90S0 : 1 : 0-9-2631]

III. 1 : 0-190730 : 0- 176465 [ »• « 5 2430 : 1 : 0-92520]

In the latter expression of the ratios, which we have here added,

t^e similarity in the several ratios, b : c, is apparent ; the mean
of the three is, 1 : 0-92576. The ratio between the vertical axis

Scacchi states, is 7:5:9, that is,

__ =4-0764: 2-9090: 5-2430 =7: 5: 9.

for the three types, as M.

This ratio according to M. Scacchi, represents the true relation

of the types, and the three forms are therefore spoken of as prob-

able examples of a kind of dimorphism, or pleomorphism : for

^nere the same chemical compound crystallizes in forms so

Widely different in normal dimensions, they are properly regarded
as distinct foras, though all three may belong to the same crys-

taUographic system. _,
A he mathematical relations of the planes as developed by M.

«cacchi are of unusual interest. There is a regular succession
in the exponents of the planes like parts of a geometrical series,

^hich are different for the different tvpes. On this account we
Jfe ed to cite the symbols for the" planes at length. These
symbols are given by the author, both in accordance with the

View of three types, and based on the axes above mentioned
j

arid also on the ground that all belong to one type instead of

Poggeudorff'a Arinalen, 1851, Erganzung, iii, 161.
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The axes deduced for the common type are

177

a : b c 1 : 1-7172 : 1-5897.

The following are the symbols for type I (fig. 1), based upon
these axes:

6

e2 l:f
e3 1:^
e* l:f
es 1:|

a n

7i

1: ^ : f r
1.1-1.
* • 7 ' T r

1 :

1 :

1 :

f
6
7

r

1; f
1- f

I

f

?

-'2

f3

1 : a : f
1 : oc : f
Ircrrj

I

The symbols for the three figures^ based on the hypothesis of
three types and the axes given above, are as follows. The num-
bers in the ratios are the coeiEcients of the axes a : ^ : c for each
form.

e

e

e

n

n

n

n

. I.

1 : 5 ; X
1 : 4 : oc

1 : 3 :qc

1 :2:a
1 : 1 : oc

1:3:3
1:1:1

IL

1 : 3 : a
1 : 1 : a

IIL

1

1

1

1

7 :qc

5 : oc

3 :<x

1 :cz

1:3:3
1:1:1

r

r

^5

1 : 10 : 5

1:8:4
1:6:3
1 : 4:2
1 : 2:1

1:7
1:6
1:3
1 : 1

i

i

r

m
2

iz

1 : a : 5

1 toe : 3

1 :Qt : 1

1 ^•^

1 :<x :2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

7:7
5:5
3:3
1 : 1

15:

13:

11 :^
9: I
7: i
5: I
3: f
1: i

3:i
'••^

C£ : 6

<x : 4

a : 2

The relation of the general and special symbols for fig. I, will

oe at once seen on comparison : they differ only in that the former

nave for the value of b and c

"7 7. In the same manner, the
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the quantities in the latter divided

he divisor for figure II will be 5, and
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+

for figure III, 9. By keeping this in view, ihe general symbols
are easily deduced and need not be here repeated : (e. g., for r in

fig. Ill, the special symbol is 1:15: V , and hence the general
symbol will be 1 t y : |f ; for m^ the special symbol is 1 : i

: ^, and therefore the general symbol is 1
-. ^^ : ^\).

The following are some of the anglesobtained by M. Scacchi,
calculating from the dimensions of the common type.

Type I, (fig. I.)—A on i 138° 38', on i^ 124'" 16', on i^ 102° 48'.

A on r 135° 52', on r^ 129° 30', on r^ 121° 44', on r* 112° 34', on
r^ 101° 39'.

A on n 116° 34', on n2 99° 28'.

A on e 140° 49', on e^ 134° 28', on e^ 126° 21', on e* 116° 08', on
6^ 103° 47'.

Bon 144° 14', on o^ 114° 50'.
1

Type II, (fig. II.)—A on i 122° 27'.

A on r 135° 17', on r^ 125" 48', on r^ 113° 24', on r* 98° 13'.

A on n 125°, on n^ 103° 8'.

A on m 114° 55', on m^ 95° 19'.

A on e 135° 51', on e^ 108° 53'.

Type III, (fig. III.)—A on i 136° 40', on i^ 125° 14^^', on P 109' 27'.

A on r 140° 15', on r^im" 11', on r^ idi" 24', on r* 125° 48', on r*
119° 17', on r^lir 50', on r^ 103° 31', on r* 94° 35'.

A on n 132° 13', on «2 122= 57', on n^ 111° 15', on «* 97° 23'.

A on 7B 1J4° 55', on m^ 92° 57'.

A on e 143° 10', on e^ 133° 39', on e^ 1190 47,^ ^^ ^4 100° 48'.

Passing by, for the present, other details in the admirable paper
of M. Scacchi, we proceed to a few remarks on another mode of
viewing these crystals and to some deductions therefrom.
The difficulty in referring the three dissimilar types to a com-

mon fundamental form or to forms approximately identical, arises

from the fact that the three crystals have no planes in ccmaion
that can be referred to such a form. The planes of the series r,

referred to a common ty^te for all the crystals, are all different in-

symbol on one crystal, from what they are on either of the others;
and so with the other series. For example, in the series e, for

figure I, the planes are i : 4, 1 : 4, 1 : 3^ 1 . 2^ 1 . j ; for figur

II, I : I, 1
: i ; for figure III, 1 : i, 1 : f , 1 : 9, 1 : i. The pbue

here are not identical in any one instance, neither have they
a simple relation.. And again we observe that planes whicli

have nearly the same inclination towards A, are still diflereat

planes.

But the approximation of the three forms under a conimcn
type is still possible, and in such a way that we believe it to be

the only true method of viewin^- *^" —•"•—" -^ *t>- />i-v«ff>is.

We observe that the inclinationt „. .. ^„ ^„..„ . .-..-

and on i in figure II, differ but little from one another. In figure

e

c
I.*

g the relations of the crystals.

5 of A on i^ in figures i i^iv^ I*^>
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this angle is 124^ 16'; in figure II, 122^ 27' j in figure III, 125^

14J'. The whole range of difference is only 2° 46' * ^Taking these
planes as homologous, the difference in the dimensions of the three
types is small, not exceeding what in other species is known
to be produced by small variations in composition dependent on
isomorphous substitutions. Moreover, the symbols of the planes,
on this plaUj have greater simplicity, while affording, of course,
the same angles as in Scacchi's method.
We may consider the fundamental octahedron as belonging

to the r series (instead of the n series); and then taking i^ in

figures I and III and i in figure II, as the form ^ : oc : 1 the axes
for the three forms will be as follows

;

a h c

Fig. I, '
. . . . 1-3588 : 1 : 4629

II, ... . 1-4536 : 1 : 04629
D

III, .... 1-3115 : 1 :0'4629

It will be observed that

a in figure I is one third of 4 0764 {a of type I.)

a " II is one half of 2 9090 [a of type II.)

o " HI is one fourth of 5-24S0 {a of type III.)

Also c in each, is one half oi c in the types I, II, III, which is

owing to our taking as the zone of the fundamental form, the
r seri^-^s instead of the n series,—the axes c in these series having
the relation of 2 : I.

From the above, the vertical axes in these forms is observed to

vary nearly as 136 : 145 : 131, not a large variation. This ratio

IS equivalent to m
which corresponds to the ratio 7:5:9 between Scacchi's verti-

cal axes, as will be deduced bv taking into view the ratio which

type

We have repeat
t

^

B, C,) with a new lettering, the crystallographic symbols being

* In Scacclii's method of viewing the crystals, these planes referred to the common
typo, have the foUowlng symbols \—i^ in fig. I ~1 : « : f ; * in fig. 11= 1 : a : |

.

«*
ill %. UI, = 1 : Qc : |. 'in the autlior^s method, each has the sj^mbol ^ :

oc : 1

(equivalent to 1 :oc : 2).

T This is shown as follows :

—

Since 4-0:6i: 2-9090 ::7: 5, and -1-0764=3X1-3588 and 2-9090-2X 1-4536 nearly,

Therefore, 3 X 1-3588 : 2 X 1-4636 : : 7 : 6

1-3588 : r4536 : : 2 X 7 : 3 X 5 ; : U : 16.

^y the same Droceas fhr^ nlT^fir mtios are obtained.
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used in the lettering, as explained in the last volume of this

Journal*
From the crystals, the symbols of the planes may be at once

read off; and those of each series compared. There is a remark-

able simplicity in the series :—and moreover, the parallelism

between these related forms is well brought out ; we appear

therefore to be sustained in this mode of viewing these complex
crystals.

We observe thai

The ?n : 1 : oc series in fig. A, (e of Scacclii), has for^i the values f , f, f , f , ^
The « « in fig. B, « «

|^ 2^ |^f

The *< « infig.C, « « hhhr
The m : 1 : 1 " (r above) in fig. A, has for m the values f , f , ^ , f, y^^

Tlie « « in fig. B, " « *|, |, |
The «

« in%.C, " « hhhhhj^^J^
The

f O'

The " .
" in%. B, « « "

i
The » « infig.C, « « « l,^,f
The values of m for the series m : 1 : 2, (n above) and for Jw : 1 : 3,

(m above) will be read oif from the figure.

In this method therefore, we have no sacrifice of accuracy in

the angles, nor of simplicity in the exhibited 'relations of the

planes; on the contrary, the crystals are more readily compared,
and their actual differences more easily noted, than by Scacchi's
method.

We gather at once, that the three crystals although approxi-
mately alike in their vertical axes, differ in the mathematical series

expressing the positions of the secondary planes.
These series are

—

.
For fig. B, f , f , f , f ,

a, or f , |, f, f , the latter cot essentially differ-

ing from the former, as the two are alike in the alternate terms.
For fig. B, f , I, f, f.

For fig. C, f , ^, t, 4, 1, 4 4

_
* The Tmter has thought it preferalJe to use the letter I (or t), for oc (infinity)

instead of for o). fas nroDosed In volume «;;; r^or^r. qqq\ o;„,.o *i,o iotf*.r n is bo

readily confounded with (zero),

mann's crystallographic symbola
this

f I f I Tui f« fi 12 32 fi f« U n
Naum., fP fP |p ap ^3yPjo |p5o fpoj f2 3P2 |Pd fPoo aP3 aPoo

writing the symbols, such as 12, 32, the Tvri

thus, 1-2, 3-2
; on the crystal this ia rarely necessary.

In the above -| is written for 3, in order to make more obvioua the relations c

the numbers in the series.

f The plane of composition for twins of %. II or B and not an obfterved plane
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These are each parts of distinct infinite series, and they indi-

cate the character of the modification in the attracting power of

the molecules by which the secondary planes are produced. They
.

in fact, appear to contain the elements or data for deducing a gen-

eral law at the basis of such modifications in the attraction, both

for these and all crystals. The relations of the curves indicated

by these different series may be deduced, and thereby we may
have an expression for the particular modifications in the attrac-

tion of the molecule, through which the several types originated.

In a former paper, on attraction in crystals,* the writer has shown
that, supposmg the attraction in the normal state to be such as

will produce in the monometric system a cube, or in the trime-

tric, a rectangular prism, it must be true, whenever secondary

planes are produced, that the ratio between the force of attraction

and the length of the axes is different, and further, that the at-

traction is relatively diminished, inasmuch as the angles and

edges are not filled out. In the curves, indicated by the above

series, the differences as regards these modifications of the at-

traction, between the three forms above, are exhibited, and we
niay almost say, measured off. To follow out this subject the

condition of the force in the normal molecule of given dimen-

sions, as partly illustrated by magnetism, should necessarily be

first worked out. and then the variations which are indicated by
the series of planes,
this • -

We simply throv/ out these suggestions at
- ' of thetime, hoping that mathematical knowledge re-

bear upon the laws forquisite power may soon be brought to

the occurrence of secondary planes.

M. Scacchi also points out a singu-
lar example of hemihedrism observed in

_

crystals of the 2nd and 3d type, as well

^ some compound crystals of the same
types. The annexed figure, which is of
the 3d type, illustrates this point. The
Alternate planes which are wanting on
one side, are present alone, out of the
series, on the other. There is hence a
spiral arrangement as in plagihedral
quartz, and the spiral turn may be to
the right or left.

The twin crystals are compounded par-
allel to the plane e^

(
ft ) in the third type,

af^d m the second parallel to an e
( |»)

^hich has not yet been observed in this ^ ,
_

^ „ ^
type, having Scacchi's symbol 1 : 5 : oc. Of the former, stellate

« See this Journal, [2], iv, S73.
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i

compound forms of 6 crystals, plagihedral in character, have

_'ren in the paper.

The Humite occurs mostly either in foliated oY granular lime-

stone, or in a peculiar kind of granitic rock along with white

ohvine, mica and magnetite. In the former of these rocks the

crystals are of the 2d or 3d type, and in the latter of the 1st or

3d. Tiie color for each type varies between brown, reddish

brown, yellow and white. G.=:3-2; of a white crystal of the

1st type 3-234; a brown of the 3d, 3-199; a yellowish of the

3d, 3-186; a yellow of the 2d, 3177. H.-6-65. The mineral

is easily soluble with muriatic acid when palverized. The ic!en-

tity of Humite with Chondrodite in chemical constitiitioo was

shown by Prof C. Marignac, who also investigated with much

labor the crystallography of the species, and distinguished three

types among the crystals. He failed however of detecting their

true relations, owing to his making e- of figs. I and H homolo-

gous planes, and r* of fig, I identical with r^ of fig. HI.

Art. XXI.

—

Further Remarks on Venlilaiion and the Warm-
ing of Rooms; by S. Webber, M.D.j Charlestown, N. H.

L\ a former number of this Journal, in some strictures on an

t
principles

connection with the warming of rooms by means of artiLcial heat.

It is now proposed to carry on the subject by a kw additional re-

marks necessary for setting forth fairly the merits of difierent

modes of warming in connection with preserving purity of the air,

with economy of fuel, and also of preserving purity of the air m
assemblages of people, where warmth is not required, or wheni*

becomes too great.

Supposing a room to be so tight by means of well and accu-

rately fitted doors and windows, that no noticeable quantity f^f

external air can enter by crevices, probably the mcst pleasant way

of warming it in cold weather will be nearly that mentioned by

Professor Hosking as a plan of recent origin, though froui the

WTiters recollections it was shown to have been used in ^'"^^

country nearly fifty years ago. This is, to have an open fire-place?

adapted for either wood or coal, as either kind of fuel may b^

most convenient, with a hollow hearth, sides and back, into whicfi

hollows air shall be admitted by a pipe leading from the open air

outside of the building, and which, when warmed by contac

with the heated sides of the fire-place, in contact or nearly sa

with the fire, shall pass out into the room by openings in front o

f Volume xiii, page SYl.
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the jambs, which openings may be more or less, or wholly closed

at pleasure, by some contrivance Hke a sliding lid or valve. In

this case the air for the support of the fire will be furnislied from
.

the lower part of the room, and consists of the coldest part of

the air in the foom, and that most contaminated with carbonic

acid gas. This by the constant ascent of the warm air from the

supply openings to the upper part of the room, will be constantly

and equably pressed towards the only mode of escape for it^ the

opening of the fire-place into the chimney above, and it will at

the same time be drawn thither by the suction occasioned by the

rarefaction and ascent of the air in the chimney from the action

of the fire. The air of the room will thus be perpetually renew-

rPHoival \\t'\\\ \m> marlp with Warm nure airs. Unless

th

th«

e room be over crowded, over lighted, or over heated, no other

ventilator will be wanted for preserving such a degree of purity

of the air, as is necessary for comfort and heaUh.

Some little attention however is requisite to the material of the

iirc-place. If it be "made of iron, as has been sometimes the case,

^hen.the fire is strong, the iron, if in immediate contact with it,

becomes greatly heated, perhaps red-hot, and in this condition

will readily decompose some of the air coming in contact with it,

depriving it of its oxygen, and sending into the room not pure

Wfirm air, but air und'uly charged with nitrogen. Some other

substance, which when heated, will not thus act upon the air,

seems preferable. Iron will do well enough for the bottom or

dearth, if a bed of ashes be permitted customarily to cover J', suf-

ficient to prevent its becoming unduly heated. The sides and back

may be built in the common way of brick, the only objection bemg,

that Va\n material is a slow conductor of heat, and considerable time

miifec elapse after the kindling of the fire, before any perceptible

effect can be noticed on the air contained in the hollows. Bnck

nmreover, in houses of the better class, will hardly be considered

nandsome enough. 4 fire-place constructed of slabs of soapstone

Will be better in both of these points, though it is by no means

so good a conductor of heat as iron, while it is a better one than

onck. It may however be observed that by way of compensa-

tion, though the air in the hollows will not be warmed so qmckiy

J>y
these two substances, yet that it will continue to be wanuca

longer after the fire has gone out ; as they seem to have a miicn

gref^ter capacity for caloric than iron, and under equal circumstan-

ces will continne to imparl it lona after iron has become cod

^ The porcelain of which stoves are frequently constructed m
Franco and Germanv, might probably be applied with advantage

\ the construction of fire-places of this kind, if it could be read ly
obtained, where soapstone was not easily to be bad. I or the

greater economy cf fuel the upper part of the back of the fire-

place ghould be brouo^ht forward, so as to leave the throat oi the
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chimney as narrow as possible consistently with a fair and free

escape of the srnoke ; and it might be provided with a slide under
the mantle bar, for the purpose of rendering the opening wider or

narrower, as the state of the fire and the chimney may require.

Another point to be carefully attended to is the character of
the air brought in by the supply pipe to be warmed and passed
into the room. This should be brought from the outside of the
house, in some place where it may be presumed to have at least

a fair average degree of purity, where the currents of the atmos-
phere have a free circulation, and, if possible, where sunshine
penetrates during some portion of the day. To bring it from
under the house merely, or from a cellar, from the neighborhood
of a drain, or from a damp close, where wind and sunshine seldom
or never penetrate, is only to change one poison for another.
But this mode of warming and ventilating rooms when arti-

ficial warmth is required, however excellent in some respects, is

yet deficient in one great point, economy. However carefully a
chimney and fire-place may be constructed, with an open . fire

whether of wood burning on the hearth or of coal burning in a
grate, there must unavoidably be a great waste of caloric, as a
large portion of it passes directly from the fire into the chimney,
and out mto the atmosphere, heating the chimney as it passes up,
and thus mcreasing the strength of the draft by which it is raised.

Hence a much greater consumption of fuel is necessary for giv-

mg the requisite warmth to a- room, and moreover, as the bulk of
the caloric that is sent into the room is thrown into it by radia-

tion from one side or end, it is difficult to warm the room so

equably, that a near approach to the fire shall not be very uncom-
fortable from heat, when the remote parts of it are not so from
cold, whenever the temperature of the atmosphere abroad is

very low.

_

Where not one or two rooms merely, but a considerable por-

tion of a house, passages and all, are to be warmed,—as modern
ideas of comfort in many cases require,—the expense of fuel in

our Jong and severe winters becomes a matter of considerable

importance to those not aboundiiig in wealth ; as also does the

care necessary for attending to so many fires. Hence has arisen

the plan of having one large general fire in the basement or cel-

lar, this fire placed in a furnace arranged for heating a constantly

renewed supply of fresh air, which islhen distributed by pipes to

the different rooms and passages which it is wished to warm. If

this plan be carried into effect in an otherwise unexceptionable
manner, it is probable, that though the first outlay be cons'^d-

erable, yet that as regards the regular consumption of fuel lot

obtaining a given degree of warmth in the house, and also as to

the amount of labor necessary, there mav be much sound econ-

omy in the plan. But that the arrangements generally made are



S. Webber on Ventilation. 185

unexceptionable, or even not in a considerable degree otherwise,

is very doubtful to say the least. As generally constructed, the

part of the furnace containing the fire and through which the

caloric passes to be communicated to the air admitted between
the inner and outer walls, is made of iron, and as the fire within

is large and often fierce, it must, when much warmth is required,

be often very intensely heated, so as not only to decompose the

air, as before stated, but even the watery vapor contained in it,

and thus throw into the rooms not only air with an undue por-

tion of nitrogen, but unduly dry, and still more unfit for breath-

ing from being contaminated with hydrogen. Furthermore,

when there is, as is almost always the case, any fine organic dust

floating in the atmosphere, such of this as comes in contact vvith

the iron, if that should be at a red heat, will in part at least be

burned, and the product of its combustion go still farther to pol-

lute the air. The volume of gaseous matter that may be pro-

duced by the burning of a very minute quantity of organic dust,

is vastly more considerable than those not familiar with the sub-

ject will readily believe. In short, all the cautions given under

the head of hollow air-heating fire-places must be observed with

greatly increased strictness in the management of furnaces for

warming houses. The amount of precaution required increases

with the size and intensity of the fire that is used. For regula-

ting the purity of the air in rooms thus warmed, while still the

full supply of warmth is desired, there should be, near the level

of the floor, a good sized ventilating aperture, communicating

with the flue of a chimney, or with an up-draught pipe.

Open stoves, as they are called, are but modifications of fire-

places more or less detached from the chimney. They provide

well for one part of the necessary ventilation, the means of dis-

charging the impure air through the draft into the chimney, but

they are usually entirely deficient in the other essential part, the

nieans of warming and throwing into the room a supply of fresh

air to take the place of that which thus passes out. For this the

room has to depend upon the indraught of cold air through the

crevices of doors and windows, and if these be well closed, such

stoves smoke intolerably, and the air of the room soon becomes

otherwise very impure. This may be obviated by making such

stoves double, and admitting the air into the hollow- under the

hearth by a pipe leading from the external air beneath the floor.

This air, well warmed by passing through the hollows of the

back and sides, may be permitted to pass through a register in

the upper plate of the top. The same remarks as to the mate-

rials and degree of heat, which were given under the head of

fire-places, are appropriate to these open stoves. They are de-

cidedly more economical than fire-places in the base of the chim-

»^ey, when they are completely detached from tiie walls of an

Second SEKieg, Vol. XIV, Wo. 41.—Sept., 1852. 24
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apartment, since all the caloric comniunicated by the inclosed air

to the outer plates of the stove is radiated by them into the room
forming no inconsiderable addition to its warmth.

Still this kind of stove requires a large, free, and pretty direct

passage for carrying off the smoke of the fire ; and this also

permits the escape of a large portion of the caloric produced by

it, so that they are decidedly less economical than close stoves,

where only a small opening is left for the indraught of the air

from the room to the fire, to maintain its active combustion:

through which small opening the current is so strong, that a much
less sized smoke pipe is required, and this may be much more

tortuous in its approach to the chimney flue, thus carrying from

the stove less of the caloric, and permitting a considerable part of

what it does receive, to escape by radiation from its sides. If a

comparatively large stove of this kind be used, with a good

length of fimnel, making, if possible^ several turns up and down
before finally entering the chimney or passing into the air, as

great an economy of fuel will be obtained as is probably desira-

ble
; for some amount of Cciloric must pass into the chimney, both

that this may perform its office well, and for its preservation. As
commonly used the two great defects of this kind of stove are,

that the aperture for the supply of air to the fire is hardly large

enough to carry off the foul air from a room, if occupied by sev-

eral persons, and if two or three lights are burning in it; and

that no provision is made for the renovation of the air by intro-

ducing warm fresh air. The first of these is easily remedied by
ventilating aperture on a low level communicating with the

chimney flue, to be used more or less as occasion may require;

the second may be corrected by making the stove double in the

same way as was mentioned for open stoves. Stoves of this

kind, made of soapstone or porcelain, are preferable to those made
of iron

;
but if the latter be large and but moderately heated, no

Essential evil will arise from the material. When the polish with

which it is customary to coat iron stoves, readily gets brown or

ash colored, it is evidence that the stove is far too highly heated.

Double close stoves made of soapstone have lately come into par-

tial use, and their performance is in all respects very unexcep-

tionable.

Air-tight stoves are excellent as to economy of fuel, but this is

their only merit. They impart warmth in the highest possible

degree, but in themselves do nothing for a change of air, neither

carrying off" any noticeable quantity of foul air, nor supplying any

fresh warm air. These defects are the same with those of close

stoves but in the highest degree, and they may be remedied in the

same way ; the ventilating opening into the chimney should how-

ever be larger than in a common close stove. The very perfection

however with which they impart their caloric to the room, is a seri-

a
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ous defect, for if a chimney is used only with one or more of these
stoves, there is not sufficient warmth imparted to it in very cold
weather, to prevent the pyroligneous acid generated in the com-
buslion of the fuel, and passing in vapor by the edges of the
damper^ from being ccndensed against the inside of the chimney,
where it penetrates the mortar with which the bricks are laid,

and actmg upon the lime destroys the tenacity of the cement
and passes through it into the rooms. An instance of this kind
fell under the writer's observation. The chimney in this case
had two flues, one from the ground floor, and one from the cham-
ber above. Both were provided with air-tight stoves, which
were managed witli ris-or according; to the directions of the inven-

*^ ^^ ^-^ ^'

tor.
^
In the course of the first winter the pyroligneous acid began

to show itself iti the chamher, oozing through the plastering, on
the sides of the chimney where it was laid upon the bricks, and
running in streams down to the floor. The same thing took
place even more copiously in the loft above the chamber, and the

fluid that ran down there, spread in puddles over the ceiling of
the chamber which intercepted it, and before spring made its way-
through the plaster of this ceiling in large patches, dripping copi-

ously in various places, defacing and spoiling the carpets and
furniture below, and rendering it necessary to set a number of

vessels on the floor to catch the dropping fluid, and prevent it

from effecting the same destruction in the parlor below, which
indeed, with all precautions that were taken, did not entirely

escape. The chamber was rendered uninhabitable, and all that

part of the house was troubled with "a most ancient and fish-like

smell." The use of the stoves as air-tights had to be entirely

given up; and it was found necessary to rebuild the chimney
and new plaster the ceiling of the rooms. At the suggestion of

the writer the chimney was built double, a space of two inches

being left between the inner and outer walls, occasional bricks

passing through this as binders, and the hollows being closed over

at the top. The warm and impure air passed into these hollows

fhrough the ventilating opening of the rooms and issued into the

internal flue by lateral openinas near the top. Advice at the same

time was given, to let the heat pass freely into the chimney oc-

casionally so as to keep the bricks o( the internal wall sufiiciently

^arm to prevent the condensation of the pyroligneous vapor.

These precautions for two or three years were found efi'ectual.

After that time a furnace was used.
, „• ,

The use of steam-pipes as a means of warmmg dwelling-houses

has been attempted, but has found so little favor, tliat it is hardly

Worth while to say any thing about them. They are costly and

troublesome, and have in themselves no means of changing the

air. In establishments where steam is generated in large quan-

tities for other purposes, it may be profitable to employ waste or
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spare steam for the purpose of warming such portions of the

building as it can readily be conveyed to without much expense,

the necessary purification of the air being otherwise provided for.

Such are the principal modes that have been employed for im-

partin gwarmth to dwelling-houses, with their advantages and

disadvantages, both as to warming, and as to preserving the purity

of the air while diffusing heat, with the means necessary for so

doing while the increase or maintenance of warmth is desirable.

But this warmth so artificially procured, may become excessive.

From too large a fire, the presence of too many persons in a room

where the fire is, and the burning of numerous lights, the air

may become too warm and impure, and additional ventilation

and with cooler air may be required. In this case a ventilating

aperture in the upper part of the chimney is wanted, to permit

the escape of the warm air from the upper part of the room and

with it such of the gaseous exhalations, engendered in such cases

as are of a light specific gravity. Rooms therefore used for the

reception of company where any considerable number of persons

are likely to be occasionally assembled, should always be pro-

vided with a high ventilator. It may not be always convenient

to put out the fire, or materially to lesson the number of lights

though the ingress of warm air from the supply pipes may be

stopped, and that already in may be suffered to escape through

the upper ventilator. That it may do this however, other air

must be admitted. Opening doors and windows, one or more as

the need may be, will readily do this ; but unpleasant and exces-

sive draughts are thus created, oftentimes more immediately preju-

dicial to health lo those fully exposed to them, than a slower cool-

ing and purification of the air by means of the upper ventilation

only. A proper ventilating opening or openings, for the admis-

sion of fresh cool air will be required. These should not be on

the floor, as the cool au would thus be thrown principally about

the feet and ancles, where least needed and most prejudicial, and

whence it would ascend slowly to the level of the mouth and

nostrils, much warmed in its ascent, and much loaded with ema-

nations from the body. It shculd be admitted at a high level

near the ceiling, at some distanc\from the upper warm-air ver

lator, and if possible on the opposite side of the room, so as

diffuse itself to some distance in that higher portion, driving the

warm air before it to its appropriate place of escape, and descend-

ing as it moves forward, mixing with, condensing, and quickly

bearing down with it to the lower part of the room, the impuri-

ties it might meet with, conveying grateful refreshment to the

lungs, and checking the ascent of impurities from below the

mouth and nostrils. The very coolness applied to the head is

one of the best means of preventing the bad effects of the inha-

lation of air impure from an undue mixture of carbonic acid,

to
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as this part of the system is the first almost to manifest the effects
of blood not duly purified in the hmgs.
The common mode of admitting air into too warm a room by

letting down the upper sash of a window, where it can be done,
m preference to raising the lower, is founded upon this princi-

pie, and is perfectly correct. The mode however is somewhat
defective, as the air is admitted in too large a body and with too
strong a current, except for excessive cases, and by producing too

sudden a check to perspiration and to the secretions of the mu-
cous membranes of the air-passages, is apt to produce inflamma-
tory affections of the head and throat. Were it to pass through
a sheet of wire gauze or perforated plate of thin metal, its force

and intensity would be much lessened, as it would be divided
into numerous minute currents, and instead of descending like a
cataract, would fall quietly like spray or mist, mixing intimately

yith the warm air and gently cooling it, and refreshing and cool-

ing without chilling,*the heads, necks and air-passages of the per-

sons in the room. Were a space of a foot in depth in the upper
part of one or two windows with a moveable upper sash thus

provided, (and this might easily be done, and so as even to be

ornamental,) no better ventilators for supplying cool fresh air to an
over-heated room need be, wished for. '

This ventilator with the internal one into the upper part of the

chimney will be found very serviceable at times when a fire is

not needed, and also when from the number of persons and lights a
room becomes too warm, while the weather is still so cool that

the external air cannot be admitted freely by open windows.
Indeed it seems as if, in a room provided with these different ven-

tilators and the means of warming recommended, there would be

no great difficulty to be encountered in keeping the desirable de-

gree of warmth and purity of the air in any but hot and sultry

yeather, when of course the temperature of the external air must
JH some degree limit the amount of coolness to be obtained by
ventilation.

It was mentioned in the former part of these remarks in con-

nection with the subject of keeping a vessel of water upon a

stove in order to supply the air with what was considered a proper

degree of moisture, that the air heated by a stove was not the

inore dry for heating, but only had its capacity for dissolvmg

vapor increased, by which means it absorbed the moisture from
all things in the room containing it, rendering them iiideed more

^Y^ but becoming more moist itself This undoubtedly has a

bad effect upon furniture not thoroughly seasoned and dried m
the making, causing it to shrink, crack, and warp; and even fur-

niture made in a moist or cool season of the year, though of ap-

parently well seasoned wood, will under the influence of a stead-

ny warmed room, where the heat is kept up to summer tempera-
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ture, say 76^ of Fahrenheit, shew often manifest signs of undue

dryness. The effects upon the human system^ especially in a

person unaccustomed to it, are an unusual dryness of the air-pas-

sagos of the mouth and throat, creating a disposition to thirst,

and requiring a larger supply of fluid in the way of drink, than is

customary in the cold season of the year, while if as is com-

monly the case in this season even in the house, the dress is ma-

terially thicker than in summer, a corresponding increase of the

perspiration from the surface of ihe body is also produced, and

this elimination of fluid from the skin, though it renders it more

moist, diminishes rapidly the quantity in the system, and coop-

erates with the increase of evaporation from the lining of the air-

passages, in creating the demand for a larger supply of drink. In

this however there is no especial harm, as it is only what hap-

pens naturally in the warm season of the year, and if the desire

be moderately and reasonably gratified with appropriate liquid,

the adjustment of the system will take care of itself This amount

of heat, 76^, is however rather excessive for persons in health

warmly clothed, and who are frequently passing out into the cold

external air, as the pores of the skin are too much opened by it

and they run the risk of taking cold by a sudden check of the

perspiration in the parts (3f the surface most exposed to the chill

of the atmosphere.

Now the effect of throwing into air already warm and unduly

moist, a large additional supply of warm vapor, as is the case

when water is suffered to evaporate from the top of a stove, is to

produce a relaxing effect upon all the surfaces of the body exposed

to its influence, both the mucous membranes and the skin, and

thereby to render one more liable to feel the ill effects of a check

from coming in contact with the cold external air. If any thing

in the way of an extra supply of moisture were advisable or ad-

missible, it would be simply to place a vase or two of water in

different parts of the room, and let the air drink from it gradually

and at its own temperature, a sufficient supply of moisture to sat-

isfy its capacity. It would thus be naturally saturated, and no

more; and the furniture at least would escape injury, and pos-

sibly, perhaps probably, the human form would receive no detri-

ment, if the warmth of the room was limited ^to about 62^-65 ?

which will be quite sufficient for comfort for. healthy P^"^^*^^^

fairly clad for the cool or cold season. In the c£ise of invalids

some departure from these limits both of warmth and moisture,

may be advisable according to circumstances, hut these should

regulated by the advice of the medical attendant, to suit the re-

quisitions of each case.
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Art. XXII.

—

Notes on the Use of the Zenith Telescope in De-
te7'7nining Latitudes in the Coast Snrvey^ by Talcott^s Method^
and on the Reduction of the Observations ; by A. D. Bache,
Superintendent U. S. Coast Survey.*

The method of determining latitudeSj by measuring differences

of meridian zenith distance of two stars, of nearly the same dis-

tance from, and on opposite sides of, the zenith, employed by
Capt. Andrew Talcott, late of the U, S. Corps of Engineers, ap-

•pears to me one of the most valuable improvements in practical

astronomy of recent years. It has been described, with care, by
Professor Courtenay,' in the Journal of the Franklin Institute;

by Major Emory, in liis report of observations in connection with

the northeastern boundary of the United States; and by Capf,

Lee, of the U. S, Topographical Engineers, by whom it was re-

peatedly used in the operations of the Coast Survey.

The chief modifications in the instrument, since its introduc-

tion in the Survey, have been—in securing stability, by a brass

arc, instead of a sHding rod, (proposed by Major Emory and by
me ;) in increasing the faciHty of reaching the zenith, by raising

the central columns, and somewhat diminishing the diameter of

the azimuth circle ; in substituting a single for a double microme-
ter; in providing a parallactic eye-piece; in illuminating by a

lamp, not resting on the instrument ; in bringing the divisions of

the level and micrometer into just relations;' in an adjustment for

the verticality of the axis, (adapted by Mr. Simms, of London ;)

and in providing stops to set the instrument in azimuth.

Quite a new form was proposed for the instrument, by the late

R- H. Fauntleroy, one of the Assistants of the Coast Survey, in

yhich the telescope was to be used for determining time ;
which

}t IS capable of doing with sufficient precision for observations of

latitude. The instruments of this kind used upon the Coast Sur-

rey, have been, generally, made by William Simms, of London;
one has, however, been recently constructed by Mr. Wiirdemann
of Washington,! and another is in progress of making, under Mr.

Saxion's direction.
As used by us, the observations are made when each star is

}

yery nearly in the meridian, and as nearly as possible when pass-

^»ig the center of the field of the telescope. Wh
border to assist the observer, he calls out the setting o( the u)stru-

Jient for each pair of stars, and when the star should enter the

field; thenceforward calls each ten seconds, the observer follow-

* From the Prcceediii'^s of the American Association for the Advancement of

ocifcuce vol. V, (5th Meetiug, at Cincinnati.) p. 151.
v j r ,

t ^this instrument theTircukr or "windmiU" clamp has been apphed for keep-
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ing the star with the horizontal wire, and moving the instrument
in azimuth, if it appears necessary, as the time of culmination
approaches, to bring the star in the middle of the field. When
within ten seconds, the recorder calls each second, and the instant

of the previously computed culmination, when, the wire being
upon the star, the first part of the observation is complete. The
level and micrometer are read and recorded. The same process

is repeated after the instrument has been turned 180° to observe

the opposite star of the pairj on the other side of the zenith. A
single observation on the meridian has, in our experience, been
found preferable to several circum-meridian observations.
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The form of record is not essentially different from that used by

Captain Talcott, and by subsequent observers. By recording the
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readings of the level as N. and S. ends, instead of object and eye-

endsj some trouble is saved. The table, with its headings, is as

above.

Of the arrangement of the instrument in its place, and the

simple adjustments it requires, when not employed to obtain time,

it is not necessary to speak. We mount it, usually, on a block

of stone, or wood, sunk about two feet in the ground, and find

little advantage in one material over the other.

The instrument being in place, the first point is, to determine

the value of the micrometer in angular measure. Several meth-

ods have been used for this purpose: the most common is, by

turning the micrometer at right angles to the position in which

it is generally used, and noting the number of divisions passed

over by Polaris, or some other circumpolar star, in a given time,

when near its culmination. Another method, introduced by As-

sistant 0. 0. Boutelle, is, to observe Polaris near elongation, when
rapidly rising or falling, with but a slight motion in azimuth.

This is a pretty method, and avoids the displacement of the mi-

crometer. When a theodolite is at hand, we generally obtain the

niicrometer values by the apparent diameter of a distant object,

as measured in angular and in micrometer divisions, by the two

instruments.

A ring of lead is placed around the sliding tube at the eye-end

of the telescope, to prevent a change of focus. It is usual to test

the different parts of the screw in obtaining these values, turning

the micrometer both forward and backward- A record of a series

of observations of the last named kind is given, below, with their

discussion

:

NUMBER IL

Values of Mcroineter Divisions^ JVo. 1, by Distavl Mark.

With Micro-
meter.

May 16, o to S
o *• W

A
Sums
u

divis.

I2l3-0

i324*o
2845-0

With Theod-
olite.

ff

463-1

109-6

Mic. Vdlue of

one division.

Ti

•38[8

'38oo

•3i52

ooo4
i4

38

00000016

0196
i444

c=o"-oo5i= probable error of a single observation.

E=o -ooia= •* '' ^"'f" ^f
^'';

_5i!?^value of one division of micrometer =0^ '3bob±(y^ooj2

From these observations, a table is made, which, by simple in-

spection, shows the anffular value of any number of turns oi tne

screw, and parts of a turn. By suitably selecting the pairs of

stars, any effect of inaccuracy in this determination may be

avoided, by making the sum of the zenith distances, of all the

pairs N. and S. of the zenith, zero. It is, generally, convenient

to approach nearly to the fulfillment of this condition.

Second Series, Vol XIV, No. 41—Sept., 1852. 25
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The value of the divisions of the level is next found in terms

of the micrometer value
;
passing the bubble from one end to the

other of the level, so as to detect and measure any irregularities.

The telescope is pointed at a distant mark, or a coUimating tele-

scope is used ; the displacement of the line of collimation, as the

bubble of the level is made to travel from one end of the tube to

b The advantage

of the coUii'nator, from the stillness of the air through which the

observation is made, is shown in the following comparative re-

sults, by the two methods

:

•

NUMBER III.

JVb. 1. hi Distant Mark

SERIES. 1
Level. Micionieter.

e

E

29*0

0-58G2

003275

Turns.

o
o
o
o

Divis,

o

Value of one division of level in

micr. divisions.

4^47"

4-54

in micr. divisions.

Mean value of one division level= i"*5i93

JVo. 2 by collimator,

£= 0-0770
E= o*oi8i

The value of the level divisions is then converted into arc, and

a table prepared, which, by inspection, shows the correction to

twice the latitude for an excess of sum of readings of north enus

over sum of south ends, or vice versa; applying this correction

in north latitude, with the sign N*— S. I constructed a table,

from which the correction for level could be taken by inspection;

the sum of the north end readings being arranged at the top, ^^^

the sum of the south end at the side—the correction being found

on a diagonal line. It has not, however, found favor with the

observers: but they usually prefer a table of single entry, ^^

which the argument is the difference of the series of north and

south end readings, and opposite the correction in arc.

There are two corrections, which it may be as well to notice

in this place ; viz., for reduction to the meridian and refraction.

If the line of collimation of the telescope is off the meridian,

the reduction to the meridian employed in altitude and azimiitti

instruments, and in sextant observations, applies. If the axis,

vertical wire, is in the meridian, and the star is observed before

or after culmination, then the correction is such as is used wtft

the zenith sector and with the meridian circle, viz. : ^
H
4
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Sin 2Aj in which x is the correction, H the hour angle^ and A
the polar distance of the star.

These corrections were formerly tabulated, but now are gen-
erally avoided by the mode of observing, and the cases in which
they occur are computed separately. In general, the tendency is

to avoid methods which introduce tedious calculations, unless at-

tended with decided advantage.
One of the great advantages of Talcott's method is, that the

correction for refraction is very small ; being for the difference,

merely, of the two refractions on each side of the zenith. The
correction for temperature and pressure of the air is, usually, in-

significant
; amounting, at the distance of 25° from the zenith,

and for a difference of 20 minutes of zenith distance, two inches

of the barometer, and 50^ of the thermometer, (Fahr.), to only
Q.//Q2^ The whole correction for refraction is obtained by the

following easy method, first used, I believe, by Prof Gibbes, of

Charleston: The refraction being nearly proportional to the tan-

gent of the zenith distance, the differences for the two stars of

the pair will be nearly the differential of the tangent of the zenith

distance of the star south of the zenith, and will be inversely

proportional to the square of the cosine.

Call Tus the true zenith distance of the star south of the zenith,

and 7,71 the same for the star north of the zenith.

Then in each case the true zenith distance = the observed dis-

tance + the refraction, which is proportional to the tangent o( the

zenith distance;—or calling Zs^ and Zn^ the observed zenith

distances of the star S and N of the zenith,

Zs=Zs, +mtanZs, and Zn=Zn^-\-mi^nZn

Zs-7.n=7.s^~Zn,-Vm (tan Zs-tanZn).

Since tan Zs- tan Zw- tan (Zs-Zn) (1+ tan Zs tan Zn) a

table may easily be rigorously computed, or approximately,

dZs
d tan Zs=——r/„

cos^ Zs
. , m sin 1" diff. zen. dist. , . ,

And the log correction is Log^^ —r^; '
^'^^'^ ''

^^'^

a table is easily constructed.
The following table for correction for refraction to the "earest

hundredth of a second, for different zenith distances and ditter-

ences of zenith distance, has been computed by this method, by

w
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[B.]

Corrections for Refraction^ to he used in correciing observations tvith Z. Telescope.

Micro- ZENITH DISTANCES.

arc. 'P30' 4'=
10'i9<MO' 13° 00'! 150m 170 30' 119° -10' 21°

00

20' 2-20 50' 24° 10",

•00

25° 25'

o' " •oo 00 •00 00 00 •00 00 00 •00

3o '01 •01 •01 01 01 •01 01 01 01 •01 •01

I 02 •02 02 02 02 •02 02 02 02 •02 •02

3o •02 •02 'o3 •o3 o3 o3 o3 o3 o3 •o3 •o3

2 •o3 •o3 •o3 o4 •o4 •04 •o4 04 o4 o4 •o4

3o o4 04 'o4 o4 *o5 •o5 o5 o5 o5 •o5 •o5

3 'o5 •o5 •o5 •03 o5 •06 06 06 06 06 •06

3o •o6 •06 •06 06 06 •06 07 07 07 07 •07

4 •07 •07 •07 07 07 07 08 08 08 08 •08

3o •oS 08 •08 .08 08 08 09 09 09 •09 •09

5 •08 •08 •09 09 09 •09 . 10 10 10 •10 10
3o •09 •09 •10 10 *IO •10 10 II II •II •II

6 •10 •10 10 •II '11 •II 11 12 12 •12 •12

3o •II •n •II •J2 12 •12 •12 i3 •i3 •i3 •i3

7 •12 •12 12 12 •i3 i3
1

•i3 •14 i4 •i4 • i5

3o •i3 •i3 •i3 •l3 'i4 •i4 •i4 i5 ]5 •i5 .16

^ •i4 •i4 't4 •i4 •i5 •i5 .i5 •16 16
;

.16 17
3o •i4 14 •i5 • i5 •i6 -16 .16 17 17

:
-17 •18

9 •i5 •i5 •16 .16 •16 •17 17 •18 •18 •18 .19

3o •16 -16 •17 •17 •17 •18 18 •19 •19 •19 •20

lO •17 •17 •17 .18 •18
1

•19 19 *20 >20 •20 •21
1

3o •18 •18 •18 .19 •19 •20 .20 21 •21 •21 •22

II •19 •19 •19 •20 •20 •20 .21 •21 22 •22 -23

3o •19 •20 •20 .21 •21 •21 .22 •22 23 •23 24
12 •20 •20 •21 .21 •22 •22 .23 •23 24 •24 .25

3o •21 •21 •23 22 •23 •23 .24 •24 •25 •25 .26

i3 •22 •02 •23 .23 •24 •24 .25 •25 26 •26 •27

3o 23 •23 •24 .24 •25 •25 .26 •26 27 •37 .28

i4 •24 •24 .24 .25 26 •26 .27 •27 •28 •29 .29

3o •25 •35 25 .26 •27 •27 .28 •28 •29 •3o .3o

i5 •25 36 .26 .27 27 .28 .29 •29 •3o •3

1

.3i

3o •26 •26 •27 .28 •28 •29 .3o •3o •3i •32 .32

i6 •27 37 •28 .29 -20 •3o .3i •3i •32 •33 ,33

3o •28 •28 .29 •3o •36 •3i .32 32 •33 •34 .34

17 •29 •29 .30 •3o •3i •32 .33 •33 •34 •35 .35

3o •3o •3o .3i •3i •32 •33 .33 -34 35 •36 .36

i8 •3t 3i .3i •32 •33 •34 .34 •35 •36 •37 •37

3o •3i •32 .32 •33 •34 35 .35 •36 •37 •38 .38

'9
^

•32 •32 .33 •34 •35 •36 .36 •37 •38 •39 .40

3o •33 •33 .34 •35 •36 36 •37 •38 •39 40 .41

20 •34 •34 .35 •36 •37 •37 .38 •39

•40

•4o •41 .42

3o •35 •35 .36 •37 •38 38 .39

•4o

•4

1

•42 .43

ai •36 36 •37 •38 •38 •39 •4x •42 •43

3o •36 •37 .38 •38 •39 •4o •4i •42 43 44 .45

22 37 •38 .38 •39 •40 •4i •42 43 44 •45 .46

3o •38 •38 .39 •40 •4i •42 43 •44 •45 •46 •47

.4823 •39 .39 .40 •4

1

•42 •43 •44 •45 •46 47
3o •4o 40 •4i •42 •43 44 •45 •46 •47 •48 .49

.5024 •4i •41 •42 43 44 •45 •46 •47 48 49

The same table may be formed as conveniently by differences

from the usual refraction tables.

In selecting the pair of stars for use with this instrument, we

have found the following rules convenient or necessary to be ob-

served. The British Association Catalogue has afforded ready

means for their selection, and the computation of their places.
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1. The latitude of the place is assumed to the nearest two or
three minutes of arc.

2. The zenith distances should be as small as practicable (the
instruments now used admit of ready access to the zenith in obser-
vations), and should not be extended beyond twenty-five degrees.

3. The differences of zenith distance should be smallj and in
no case exceed a convenient range of the micrometer, say, ten
niinutes of arc, corresponding (in the instruments which we use)
to about thirteen turns of the micrometer,

4. The interval of time between the culmination of the stars

of a pair should not be less than one minute ; so as to give time
ueUberately to read the micrometerj and to turn the instrument in

azimuth, to be prepared for observation ; and should not exceed
about twenty minutes, to avoid changes in the instruments.

5. The interval between the pairs should afford time for read-
ing the micrometer and level, and for setting the instruments for

the next pair. This will vary with different observers ; but three
nnnntes is about the time adopted by most of our observers.
When the intervals between pairs are unavoidably longj they are
filled up by observing transits for time.

6. The VIJ mi ^
vation, with the telescopes which we use. They are by Simms
<^f London, have a focal length of forty inches, and object-glasses
^bout three inches in diameter: and we commonly observe with
a magnifying power of fifty or 'sixty.

^
7. In selecting pairs, all stars marked ^^ doubtful'^ are rejected

;

in general, those having but one authority are not taken.

8. In order to be certain to embrace all desirable combinations,
the catalogue is to be consulted from the earliest AR which the

aaylight, at the time of beginning the series of observations, per-

'^^.ts, to the latest hour at which it is desirable to observe. Within
tms period of AR, the stars are divided into belts by their declina-

tions; the breadth of each being equal to that of the field of the

mstrument, and being paired accordingly, the corresponding de-

cimations north and south of the zenith, as in the following table

for Mount Independence, near Portland, Maine ; assumed latitude
I

. V^Star

^997
6095
6i6a
6720
7341
7681

telescope
F

TABLE N"o. I

of Pairs for Observation loUli

N. or S.

s
u

u
it

N

Autfa.

VI
H
It

I

I

I

I

3

h.

17

17
18

»9
20
21

Afi.

36
53
02

56

N. P. D.

5.

o5
25

57
5

4
53

46^ 00

46°
46"
46<^

46°

/ and 46^ 3o'

37'

34'

3o'

04'

i4"
o4"
16"
56"

1
4"

18"

(15' each side of zenith.)
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'Ho of Star
in B. A. C.

N. or S.'

N

Mag. Auth.

6oi3 VI T

6728 S Vi t

6731 N VI I

73t7 N (<
I

7333 S IV 3
7402 S VI a

77o5 N i( 3

17

19
20
20

21

m.
38

3i

3i

57

59
12

59

39
46
69

28

52

56

45^ 45 and 46° 45'

5o' 53"

37' 4o"
45^ 38' 02"
45^
46''

46^

47'

'4o'

55"
06"

59"
45^ 4'^' 5i"

The table is continued, as above, until 20^ to 25^ from the

zenith is reached. It contains the information necessary to apply

the foregoing rules for selection, Tlie pains which may be be-

stowed on this table are not lost. Some of the observers prefer,

in fining it up, to take zones of five degrees at a time, on each

side of the zenith, and to go through the catalogue thus, several

times within the limits of the AR determined upon.

The pairs, then, are selected, and placed according to the rig

ascensions, as in the following table

:

TABLE ISTo. It
#

Far Selection of Pairsfor Observation with the Zenith Telescope. From Vlh. io 19A

ht

Stars.

C6238
^6289
6179
6147

^6184
C6368

i6437
(6091
^6235

N. or S

S
N
N
S
S
N
N
S
N
S

Mag.
I

Auth

VI
V
Illi

V
VI
VI
VI
II

3
3
3

3

3

I

2

3

5
3

A. E.

18A
18

17
18

18

18

18

i8

17
18

iSm 105

21 4^
5o 56
01

06
07
35

44
53
i4

20
10
21

35

17
08

37

61°

33

59
58
33

57
38
53

N. P. D.

II

17
06

27

37
45
53

37
29

59

I 52"

07

a3

40
58

24

07

29

59

From 19A. io ^Ih.

Stars.

i

§ 7008

(7076
(6983
^6996
57277
(73oi

5 7100
i7r7i
<73i7
(7333
5 685i

^6928
5 6933

1 6944
C7001

( 7062

J7'32
I 7189
«657i
(6583

N. or S. Mag.
I

Auth A. R.

s VI
N VII
N m
S V4
S IV
N Vi
S VI
JV I

N VI
S V
s y
N Vi
JV V
S VI
s VI
N V.J
S Vi
N Vi.i
S VI
N V

N. P. D
t

5i o4

4i 34

42 44

49 43

49 24

43 o3

47 '?
45 i5

45 47
46 40
55 18

37 16

28 26

63 57

5i 27

41 06

58 59
33 09
58 57

33 23

o3

42
38

59
2

4
o5

12

55

06

47
42
20

55

48

5i

41
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NUMBER III.

Pairs Selected for OhseiTation,

iVo. of!

Pair.
Star.

6109

i
^.

drS.
Mag.

N
I
VI

Auth. AR.

3

Time jx^ Sagitlarii at

6203 I S [ VI
I

I

Time

3

4

5

6681

6740

6771
6865

6937
6959

700 T

7062

a Lvrse -

6599.. •*

8 Aquilae

S I IV

S
N
S
N
.S
N

V
VI

V
V
VI

3
3

3
I

3

I

6

Time 6i', Cygni

7398 I S
74ii

I

N
Time 3 Aquarii

h.

17

18

18

19

19

19
J9

20
20

20

20

N. P. D.

m. s. °

55 3944

; II

A+A f

04
10

3i

II

17

46

59

5i

09
55

9 23 92
O

47 53 21 S2' M"

23 04
33. 27

38
52

o3
08

i3

23

32

60
16 29
II 24

53 53

38 39

5i

22

29
27

53

38

5i

4r

00
3o

35

59

27
06

19
00

56
12

5]

48

27 53

3o 19

35 08

34 39

IV4
VI

4
I

21 00 II

21

21

21

II

i4

23

3i 5i i3 58

07 2518

39

4i
21 23

6 16

1° 46 I

38

I 07

-fi 19

+6 08

+539

737

i3

i3
59
56

6
6

45

45

7

7

30

16

5

5

12

09

4
5

59
08

From the table No. II, the pairs which best fulfill the condi-

tions heretofore stated, are selected, and the difference between
twice the co-latitude of the place and the sum of polar distances,

is entered with its proper sign, /l80^-2L-(Ar.+As )l this

quantity being equal to the difference of the zenith distances of the

two stars composing the pair, (since 180°-2L= An+A.-1-Za "
.

L being the latitude An and Ab the polar distances of the star

N. and S. of the zenith respectively, and Z„ and Zs the zenith

dis^tances of the same star.)

.
The object of obtaining the zenith distances approximately,

Is, so to select the pairs that the sum of all their differences, with

their proper signs, shall be nearly zero ; which, as before stated,

corrects for any error in the determinations of the micrometer

Values which are used in the observations.
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2 Z— 2 Z 1 = 9' ^V'for 17 pairs.

6

7

8

9

lO

II

13

i3

i4

i5

i6

t?

Star. N.orS.

6ioo
I
N

Time,
62o3

1 S

Mag.

VI

Aulh.

3

Time,

668

1

6740
6771
6865

6937
6969
7001
7062

I

N
S
S
N
S
N
S
N

\i! Sagittani al

VI
1

I

a Lyrai . .

.

6599
5 Aquilae .

.

3

AK.

vi.i

IV
V
VI
V
V
VI

3
3

I

3
I

I

2

A.

17
18

18

^55

04
10

18 3i

19 II

19 17

19 23

19 33

19 38

19 52

20 o3
20 08
20 i3

20 22

s.

39
46

59

5i

5

o4

37
53

38
5i

22

29
27

7398
74ji

Time, 61', Cygni, .. ar 00 11

N VI I

21

21

7598
7614
7803

7894
i53

1 58
226
283

3i8
352

487
502

67
706
727
819
877
915

947
953
1043
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The places of the stars are next accurately worked up by the

method laid down in the preface to the B. A. C.
The forms used for computing the observations with the zenith

telescope are shown, in the annexed tables. There are briefer

methods ; but this one has the advantage that all the quantities

are spread out in the table, so that a se'cond computer (the office

computer) who differs from the first (the field computer) may
trace, readily, the source of discrepancy.
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In discussing the results of the observations, the first step is to

ascertain the probable error of observation. For this purpose,
the latitude which results from each observation, on each pair of
stars, is compared with the mean latitude, from all. the observa-
Second Seeies, Vol. XIY, No. 41.-Sept., 1852. 26
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tions on that pair. If the ohservations were numerous, of course
the probable accidental error would be thus obtained with more
precision than in the actual case.

The following table gives a convenient form for applying this

method. The results were obtained by one of the sub-assistants
in the U. S. Coast Sarvey, at Mount Independence, with the

Zenith Telescope of the Coast Survey, No, 3,

For Probable EiTor of a Sinsile Observation,

No. of
Pairs.

I

II

(4)

III

(4)

IV

(4)

V
(5)

VI
(5)

VII

(4)

Resnlta for

Latitude.

37-92

35-71

33-01

32*90

34-o5

36' 1

5

27-84

34-59

3Q-23

41-44

4i'5o
41 '60

3i'97

32-8o
32-55

3r-44

32-48

29-81

28-22

28-11

2672
29-24

(a—x) (a-x) SUMMARY.

33-92

t

36' ao

41-74

32-25

3439
33-23

34-8o
35-92

28-42

1-79

91
1'02

'i3

'o5

1-64

i-6i

i-o3

•67

•36

•24

m4

-28

•55

-Si

-23

1*39
•20

•3i

I'JO
82

3458

-19

1-35

•22

1-34

3*2o4i
•8281

1-9400

•0169

•0025

2-6896
2-5921

•0009

•4489
•0900

•0576

•0196

•0784

*3o25

-0900

•656i

•0529

1*9321

•o4oo

-0961

2-8900

•6724

'o36i
1-8225

o484
1*7956

21 -5038

r, ir, III, ly, sum of sqs. 10*9907

io-5i3i

60435
V, VI, VII,

vnr, IX, X,
XI, XU, XIII, XIT,
XV, XVlj XVII, XVIZI,
XIX, XX, XXI, XXII,
xxin, XXIV, sxv, XXVI,

XXVI, XXVIX, XXVIII,
XXIX, XXX, XXXI,
XXXIT^ XXXIII,

8-5ii7

6-7534

7-8312

7-3678
5 -5054

6*9242

2-3263

72-7673

Number of observations, a:=:150

ic ((
pairs, V 32^2 V

Then 0-6167

lion upon it

X 118

3 72-7673

118
0-6167

{a -07)2 Qjri a single pair having but a single observa-

The probable error of one observation :=\/
*^ « " ifc ! 1. _i»

0"-53

servations upon it,

For four observations upon a pair,

five

the result of a pair having three ob-

SIX

seven

ti

((

u

a

u
((

t(

i(

(i

0-31

0-27

0-24

0-22

0-20
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' From thiS; results the mean probable error of any number of

obserrations upon a pair of stars, by dividing the value just found

by the square root of the number of observations.

We are now prepared to estimate the error of the places of the

stars used ; for the discrepancies which they show are composed

oi errors 6f observation and of errors of the catalogue,* if the

computations have been rightly made. The form in which

this discussion is made is given in the annexed table, with the

results.

Number of
Pairs.

Number of Stat'

in

B. A. Catalogue.

I

III

IV
V
vr
VII
VIII
IX

XXXIII

6427
65*^2

6583
6712
6754
6928

6996
7076
7171
io43
33

Mean lat. =43^45' 34'^- 5o

6368

6497
6571
6673
6745
685

1

6983
7008
7100
953

\
Mean of

each pair.

X

3792
33-92
36-20

41*74
32*25

28-42

34-58

33-27

34-55

35-12

1138-66

Mfian
latitude.

a
a (a -^ xy^

34''-5o

SCa-x)^-

3-43

•58

1-70

7-24

2-35

608
1-23

•08

•o5

•62

Diff. . .

.

1 1 -6964

•3364

2*8900

52-4176
5-0625

369664
•0064

I-5l3

•002

•3846

169-6906
4-44i8

1 65- 2488

e^ Catalogue
V

For a:— 1 pairs.

{^a-xY-^W^ 165-2488 Log,

x-l 33

321814

1-50515

4549 "

0-71299

9-65792

e 2 Cat. 0-37091

^Cat.-r''53=0'18545

r53
Probable error of position of one pair of stars,

given in B. A. Catalogue, .

The omission of the observations on the four pair of stars hav^

ing the greatest probable error, would reduce the
^""f^^l^^^^^^

logue error of each pair to 0^''95, and alter the mean ^^^\^^^^^^

0''-05. The omission of five pairs, having the next
Z^^f^^^'J^^^^

able errors, would but slightly change the probable
^l'^\^^^^^^

Catalogue; (to 0-93), while it would affect the mean latitude

+0-32. The etfect of a few very discordant results
0^^

probable error is not peculiar to these results, or confined to this

class of observations. , . j • tv.^ rnnct 9nr
•

ge„.aUo™p.is„„ of t^.e.-Usf-ea .n .he Co^st S.^ gtiuerai comparison oi uie lesu^o

^ey,—as I propose, on some other occasion, to snow,

'^is supposes tlie error of micrometer
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the conclusion here deduced, that the weak point of this method

is in the Catalogue places of the small stars used. The steps

which have been taken to obtain determinations of these, in con-

nection with the Survey, I hope, also, to bring before the Asso-

ciation- In the meanwhile, we multiply the number of pairs of

stars, and make a number of observations on each pair; which

would keep our results in due relation to those of the Catalogue,

if much more perfect than at present.

Art. XXIIL

—

Contrihiitions to Analytical Chemistry ; by

WOLCOTT G1BBS3 M.D.

In an interesting memoir* on the analogy between the chemical

relations of peroxyd of lead and the so-called ozone, Schonbeiii

has pointed out the remarkable fact that peroxyd of lead precipi-

tates manganese completely from its solutions in chlorhydric and

sulphuric acids, a compound of peroxyd of lead and peroxyd of

manganese being formed. A portion of the lead is at the same

time reduced to protoxyd and unites with the acid with which

the manganese was combined : the oxydizing action which takes

place may be represented by the general equation

Pb O. +Mn . XH=Mn O2 +Pb X+HO.
Schonbein appears not to have remarked the importance of this

observation in an analytical point of view. In investigating the

subject carefully I have been led to the conclusion that the per-

oxyd of lead constitutes one of the most valuable reagents m
analytical chemistry, since by means of it the oxyd of manga-

nese may be easily and completely separated from a number of

other bases without the employment of ammoniacal salts. The

use of ammonia, as is well known, frequently renders analyses

conducted by the ordinary methods laborious and inaccurate,

either from the number of operations involved, from the absorp-

tion of carbonic acid from the air, or from the unavoidable loss

in driving off the ammoniacal salts by heat. The facts which

I have determined and which serve as the basis of the analytical

applications of the peroxyd of lead are as follows.

1. Peroxyd of lead completely precipitates manganese from its

neutral solutions in chlorhydric, sulphuric, and nitric acids, slowly

in the cold, but very rapidly by digestion or by boiling-

2. The prese'nce of an excess of chlorhydric or sulphuric acid

does not prevent the complete precipitation of the manganese,

in' these cases, however, chlorine or oxygen is set free, and tn

quantity of lead dissolved is greater than that w^hich corresponds

to the quantity of manganese precipitated. Such an excess o

acid should be avoided as far as possible.

* Pogg. Ann., Ixxviii, 162.
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3. The presence of an excess of nitric acid prevents the pre-

cipitation of the manganese, since, as Crum long since showed,
hypermanganic acid is formed and remains in sohition.

4. Tartaric acid and those organic substances which are LintiGd

at the expense of the peroxyd of lead, do not interfere with the

precipitation.of the manganese. The organic matter is first de-

stroyed by the oxygen of the peroxyd of lead, and afterward the

manganese is precipitated by the excess of the peroxyd added.

When the quantity of organic matter present is large it is always
better to separate the manganese by means of sulphydrate of

ammonium in the usual manner.
5. When, however, oxalic acid is present, we may avoid the

use either of an inconvenient quantity of peroxyd of lead, or of

sulphydrate of ammonium, by means of chlorine or bromine.

Either of these agents readily converts oxalates into carbonates
by a well known reaction, RO, C203 + Br=RrB+2002.

6. The presence of an excess of free acetic or succinic acid

does not prevent the complete precipitation of manganese by per-

oxyd of lead.

7. The same observation applies to the presence of sulphate,

nitrate, and chlorid of ammonium, and therefore, probably, to all

ammoniacal salts.

8. Salts of protoxyd of iron are oxydized and partially pre-

cipitated by peroxyd of lead.

,
9. The same remark applies to the salts of cobalt. The pre-

cipitation is not complete even after long digestion upon the

sandbath.

10. The salts of nickel and zinc are not precipitated by per-

oxyd of lead, and the nickel undergoes no higher oxydation.

11. Peroxyd of lead when perfectly free from protoxyd does
not precipitate baryta, strontia. lime, magnesia, or alumina from
their solutions. The same remark applies as might be supposed,
a fortiori, to the alkaline bases. The application of these facts

^9 the quantitative separation of manganese from the above men-
tioned bases, with the exception of iron and cobalt, is obvious.

The different cases deserv^e however to be considered separately.

Manganese from potash a7id sorfa.—Peroxyd of lead is to be

added to the neutral solution of the three bases in chlorhydric,

"Unc or sulphuric acid ; the whole is then to be digested upon
the sandbath for an hour at a temperature of 8.5° C, care bemg
taken to agitate the solution frequently and thoroughly with a

glass rod. For every gramme of matter analyzed it is well to

employ about five grammes of peroxyd of lead. After digestion

the solution is to be filtered and the mass upon the filter thor-

oughly washed with hot water. The' filtrate contains the alka-

line bases and lead, but is absolutely free from manganese. The
^ad is to be separated by means of a current of sulphuretted
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hydrogen, and in the filtrate from the sulphide of lead the alka-

lies are to be determined in the usual manner; as there are no

ammoniacal salts present the estimation of the alkalies offers no

difficulty when they are in the form of chlorids. When but a

single alkali is present its quantity may be determined by simple

ev^aporation to dryness and ignition. The mass upon the filter

after washing consists only of the peroxyds of lead and manganese.

The filter is to be dried, ignited gently in a porcelain crucible,

and then heated with fuming nitric acid which speedily produces

a colorless solution. This is to be diluted sufficiently with water

and the lead separated by sulphuretted hydrogen. The filtrate

from the sulphide of lead contains only manganese* which may
then be determined as usual by carbonate of soda. In the above

process it is almost always best to reduce the bases to be separa-

ted to the form of chlorids. The separation of the lead is much
less easy wlien sulphates are present, while on the other hand

the presence of nitric acid renders it difficult subsequently to de-

termine the alkalies. When however but one alkali is present

with manganese, we may employ a solution of the nitrates, since

in this case the alkali after the separation of the lead may be

estimated by fluosilicic acid and alcohol, as recommended by

Kose. When the solution of the bases is acid it may be neutral-

ized with carbonate of lead, but this should be avoided if possi-

ble, since it is not desirable to introduce more lead into the solu-

tion than is absolutely necessary.

^
When, as is generally the case in mineral analyses, iron is asso-

ciated with manganese and the alkalies, it is most advantageous

to peroxydize the iron by means of chlorine or bromine, and then

to separate it from the other bases by means of carbonate of ba-

ryta. After the separation of the iron, the manganese may be

separated from the alkalies by the methods above given, the pres-

ence of a salt of baryta not interfering in the process.

^
Separation of manganesefrom baryta^ strontia, lime^ magne-

sia and alumina,—The separation of manganese from these

bases may be effected by the same process as that given above

for its separation from the alkalies. When the alkalies are also

present in the solution, all the bases should be if possible in the

form of chlorids. When this is not the case, however, it is niost

convenient to employ the bases in the form of nitrates, avoiding

the least excess of free nitric acid. After the digestion upon the

sandbath and before filtering, it is well to add a few drops ot

nitric acid, when magnesia or alumina are present; the acid how-

ever should only be added after the solution has become nearly

cold and when no alkalies are present. When iron is also present

but no alkalies, we may peroxydize and precipitate it by ammo-

nia, and then separate the manganese from the filtrate by means

of peroxyd of lead» In this case of course the nrecipitated per-
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oxyd of iron also contains manganese which must be separated

in the usual manner. When however the alkalies are present, we
may separate the iron and alumina by means of carbonate of

baryta, and then determine the manganese as above, thus avoid-

ing the presence of ammoniacal salts in the sohition.

Separation of manganese from zinc and nickel.—The pro-

cesses to be followed in this case are the same as in the last.

The addition of a few drops of nitric acid to the solution after
'

digestion and cooling is advantageous, as the precipitation of a

trace of zinc or nickel by any minute quantity of protoxyd of

lead which may be present is prevented. The peroxyd of lead

is a reagent of especial value for the separation of manganese

from 'zinc, but is less serviceable where manganese is to be sepa-

rated from nickel, since this metal is usually associated with co-

balt. When cobalt and nickel are both to be separated from

manganese, Ebelman's method appears preferable to any other.

From what has already been stated (8 and 9) it will be evident that

the peroxyd of lead cannot be employed to separate manganese

from iron and cobalt. On the other hand, however, it is highly

probable that this reagent will effect the perfect separation of man-

ganese from glucina, zirconia, and the metals of the cerium

group. But upon this point the writer cannot speak from actual

experiment. •

For the analysis of a mineral which contains silica, alumina,

oxyd of iron, manganese, lime, magnesia, and the alkalies, I

propose the following process which appears, a priori, likely to

prove advantageous. The silica is first to be Separated in the

usual manner by chlorhydric or fluohydric acid. The solution

of the bases, after peroxydizing the iron, is to be treated with car-

bonate of baryta to separate alumina and iron. To the filtrate

from these bases peroxyd of lead i^ to be added to separate the

nianganese. The filtrate, after separating the lead by means ot

sulphuretted hydrogen, will then contain baryta, lime, magnesia,

and the alkalies, which are to be separated in the usual manner.

By this method we may avoid in a great measure, if not entirely,

the presence of ammoniacal salts, and obtain more accurate deter-

niinations of the lime and manganese than by the ordinary pro-

cess.

As the investigations which form the subject of the present pa-

per have been chiefly of a qualitative character, it was a matter

of especial importance to the writer to possess a sufhciently deh-

cate test for manganese. Crum's test offered of all others the

greatest advantages ; but as in the original paper m which this

test is described it is simply stated that the reaction is a very deli-

cate one, and as the circumstances which modify or prevent its

process are not alluded to, it became necessary to make this pomt
the subject of special study. The results obtained m this lavesH-

gation are as follows

:
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1. By means of Crum's test it is easy to detect the presence of

the Ta nT^TT of manraiiese in asohition otherwise colorless. With

proper care a much smaller quantity of the metal may be detect-

edj but the above will form a good practical limit to the sensibil-

ity of the reaction.

2. The manganese in this reac^on may be present as chlorid,

nitrate, sulphate or phosphatCj without effecting the result.

3. The presence of sulphate or nitrate of ammonium even in

very large excess does not sensibly affect the delicacy of the re-

action.

4. The presence of chlorid of ammonium in small quantity

does not affect the reaction. When, however, the chlorid is

present in great excess, it is necessary to add a very large propor-

tion of peroxyd of lead in order to obtain the characteristic rose

or violet tint, as the lead is reduced to a chlorid so long as there

is sal-ammoniac in the sohition. In this case, therefore, it is better

to precipitate the suspected liquid by sulphydrate of ammonium,

and then to test the precipitate by nitric acid and peroxyd of lead.

5. When organic substances are present, the solution should

either be evaporated to dryness and ignited, or else precipitated by

sulphydrate of ammonium, atid tfie precipitate tested. The first

method would probably answer best in testing mineral waters.

6. The bases to be tested for manganese may be present as ni-

trates, sulphates, or chlorids. In the latter case the characteris-

tic violet or rose color makes its appearance, even though chlorine

is copiously evolved from the solution, on boiling with the nitric

acid and peroxyd of lead.

7. The presence of iron even in large excess does not very

sensibly affect the delicacy of the reaction.

8. The presence of an excess of a salt of nickel completely

prevents the ' reaction for njianganese, the violet color of the

hypernianganic acid being lost in the green of the nickel com-

pound,

9. The presence of a small excess of a salt of cobalt does not

materially affect the reaction for manganese. It is, however, in^'

possible by the direct application of Crum's test to detect the

presence of a small quantity of manganese in a large quantity oi

a cobalt compound.
^

10. The difficulty which arises in the application of ^^^!^ ?

test when cobalt or nickel is present, may be completely avoidea

by the following process, which is based upon the observation o

Maumene that the colors of solutions of.^cobalt and nickel are

complementary to each other. The solution of cobalt which is

suspected to contain manganese, is first to be freed as completely

as possible from arsenic, copper, and iron. To a portion oi tni

solution contained in a test tube, a solution of a pnre salt o

nickel is to be gradually added until the color of the mixed nui

vanishes or becomes almost insensible. Nitric acid and peroxy
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of lead are then to be added, and the whole boiled for a few-

seconds, when the characteristic tint will appear if but a trace of

manganese be present. The same process is to be applied in

testing solutions of nickel for small quantities of manganese, a

pure solution of cobalt being added till the original green color of

the solution is destroyed. It rarely happens in the application of

this method that a perfectly colorless solution can be obtained
;

usually the mixed solution has a faint brown tinge like that of

commercial sulphuric acid. This tint, however, has no sensible

influence on the result.

11. In all cases in which Crum's test is employed the color

of the liquid must' be observed immediately after boiling and

subsidence of the excess of peroxyd of lead, as the tint fades when

the solution is exposed to air and light.
_ .

The constitution of the black substance which is precipitated

from solutions of manganese by peroxyd of lead has not yet been

satisfactorily determined, in consequence of the difficulty of ob-

taining it perfectly free from an excess of peroxyd of lead, and 1

propose to resume the subject in another paper. It appears, as

stated by Schonbein, to be a chemical combination of the peroxyds

of lead and manganese; its chemical relations are as follows:—

Chlorhydric acid readily dissolves it, even in the cold; the solu-

tion has a dirty brown color, and evolves chlorine copiously on

heating, becoming colorless. Red and fuming mtnc acid gradu-

ally dissolves it with the aid of heat; ordinary mtnc acid, nearly

free from nitrous acid, dissolves but a very small portion even

after long digestion. Sulr.hnric acid has no action m the cold,

but on heating evolves oxygen, while sulphate of lead is found

Oxalic and tartaric acids are readily oxydized by digestion with

the black compound, with evolution of carbonic acid, and loima-

tion of carbonates of lead and manganese.
_

i
•

tt.

In another memoir I shall return to this subject and give tne re-

sults of quantitative analyses, conducted according to the metnoas

pointed out in the present communication. It may be Proper lo

state in conclusion, that the peroxyd of lead employed in the

above mentioned investigations was obtained by the act on oi

chlorine upon hydrate of^rotoxyd of lead suspended mwaer^

The resulting tnixture of chlorid and V'^'^^^fT'^rSl
washed with boiling water to separate the chlorid,

f^
^nen re

Peatedly digested with nitric acid to remove ^^^ery trace oip^^^^

toxyd of lead, washed and dried. As thus Prepared he pe.oxyd

is very dark brown, or nearly black; the conun r a P^^^^^^^

^hich IS prepared by the action of mtnc acid "P^ «»"^"«^; ^^
not be usid either in qualitative or quantitative analys

,
as ,t con

tains iron and manganese as well as the other impuiitics of the

nimium employed.
New York, July 1 Stb, 1 8 5 3.

Second Sebies, VoL XIV, No. 41.—Sept., 1852.
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Art. XXIV.

—

On Certain Analogies in the Solar System; by

Professor Daniel KirkwooD; of Delaware College.

I. The Rotations of the Planets.—When we compare the dis-

tances of the planets with their times of orbitual revolution, we

cannot fail to observe that a greater period always corresponds to a

greater mean distance—suggesting at once the important fact, that

the former varies accordinc: to some function of the latter. This is

d

The case is \"ery different, however, when we come to compare

the periods of rotation. Here no order or connection is at first ap-

parent. Jupiter, the first planet exterior to the asteroids, is the

largest in the system, and has the shortest period of rotation. Mars,

the next interior to this group, iSj with the exception of Mercury,

the smallest of the eight principal planets, and is the longest in com-

pleting its diurnal revolution. Saturn, whose diameter is rather

less than that of Jupiter, has a longer time of rotation ;
while

Yenus, whose volume is somewhat less than that of the Earth,

revolves on its axis in a shorter period. Again : Venus, the

planet next interior to the earth's orbit, and Mars, the first ex-

terior^ have nearly the same density; while the rotation period of

the one is forty minutes less, and of the other forty minutes ^reaZer

than that of our planet. Thus whether we compare the masses,

volumes, or distances of the planets, we find the same apparent

independence in regard to their rotations. This fact has been no-

ticed by various writers. ''We know as yet,'' says Humboldt,

"of no inherent necessity, no mechanical, natural law, similar to

the. one which teaches us that the squares of the periodic times are

proportional to the cubes of the major axes, by which the above

named six elements* of the planetary bodies and the form of their

orbit are made dependent either on one another, or on their mean

distance from the Sun.'^f "There is no apparent reason," I'e-

marks another distinguished writer, "why this globe should turn

on its axis just three hundred and sixty-six times while it de-

scribes its orbit round the Sun. The revolution of the other plan-

ets, so far as we know them, do not appear to follow any rule by

which they are connected with the distance from the sun. Mer-

cury, Venus, and Mars have days nearly the length of ours.

Jupiter and Saturn revolve in about ten hours each. For any

thing we can discover, the earth might have revolved in this or

any other smaller period; or we might have had, without me-

r»J-*rinif»'il ir»r»i^r4fT'Qn I'^f-n^i^ »-v-*?T/^Vt l/-i»-ii-fr.»- i4ox7e tlio?! "Wft liaV €• -I-

* Viz.: "Their absolute size, density, period of rotation, eccentricity, aiul tlie

inatioiift of their orbits and the axes." f Cosmos, vol. i, p- ^
'•

X Wheweil's Astronomy and General Physic?, p. 27.

dina
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Again, " we cannot see anything which could have prevented
either the size or the density of the earth from being different, to

a very great extentj from what they are.'^*

The first attempt, so far as I know, to develop a connection
between those apparently independent elements, was made by the

writer a, few years since. Finding^ generally, that law and har-

mony characterize the operations of nature around ns, I have
ever thought it extremely improbable, since my attention was
first turned to the subject, that the Creator had. in this instance,

departed frpm his ordinary mode of action. The result of these

efforts has been now nearly three years before the public, and has

attracted some degree of attention. The most recent notice

with which *it has been honored is that of Professor Cherriman,

whose article in /
Science and Arts has suggested the propriety of a brief re-discus-

sion of all t'he known facts which have an immediate and obvious

bearing upon' this interesting subject.

The quantities to be used in our examination, it will be ob-

served, are extremely various. Thus Jupiter's mass is about

3,000 times greater than Mercury's ; the interval between Saturn

and Uranus when in conjunction is 33 times greater than that

between Venus and the Earth in similar circumstances ; and the

number of Saturn's days in his year is 280 times greater than the

number of Mercury's. If, therefore, all the known elements of

the solar system, so far as applicable, consisting of magnitudes so

^videly different, harmonize together in a complicated formula, is

it not, to say the least, extremely probable that this formula is the

expression of a law of nature ?

Walkc

t
ted. In constructing the following table I have, besides cor-

recting this mistake, used masses somewhat different from

"talker's. It is well known that there is some uncertainty m
regard to the quantity of matter in several of the planets

:
an

Gxact agreement with all the received values is therefore not to be

expecte'd. All that can be demanded is an approximation so close

as to come within the limits of error of the masses. The dis-

tances, sidereal revolutions, and axial rotations which I have

employed are those used by Professor Loomis.f I have adopted

Encke's masses of the Earth, Jupiter, and Saturn; the last, how-

ever, may hereafter require some slight modification. l"or Ura-

iins, I have employed the latest determination, that of Struve, trom

Wliewell's Astronomy and General Physics, p. 32.

T See tills Jouriuil f ^1 x ^^

X Ibid. [2], xi, 219: "li Lo'omis's table the mass of the Earth alone ^^^ crrono-

ously used instead of the sum of the masses of the Earth and iloon.
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his observations in 1S4S. The resulting diameter of Saturn's

sphere of attraction is

D--S-618608,
>

and the corresponding vaUie of the- constant of rotation is

—^=0= 972-929, "

where n= the number of axial rotations performed during one

revoUition round the sun. The vahies of D for th^ other planets

whose periods of rotation are known, are then determined from

the formula » t.

2
log. D= ^{log, n — log. C).

If we assume that the adopted vahies of m for Jupiter, Saturn

and Uranus are entirely correct, the received masses of Mercury,

Mai
My two latter differ from the received

J

masses by about one-seventeenth of their values. That of Mer-

cury differs from Leverrier's mass by about one-fiftieth. Are

these interpolated masses admissible?

It is distinctly stated by Humboldt that these elements for the

three planets mentioned probably need correction.* " The masses

of Mercury and Venus/' says Captain Smyth^f "are still subject

to discussion, since the question is surrounded by every difficulty

as neither o{ them has a satellite." In regard to Mars, Mr. Hind
remarks, that ^'in the absence of a satellite to afford us a more

exact value, we can only be said to have approximated to the

mass of the planet."^ It is unnecessary to quote other authori-

ties. That the received mass of each of these planets may be

in error to the amount of one-seventeenth of its value, will hardly

be called in question.

To interpolate the elements of the asteroid-planet, we have

the equations

:

(I M
0)

whence

§'2 R2 • •

2 2 ^2

^ ~q'-\-q^

(2)

(3)

9, =—;==-^ 7=-

T

* Cosmos, ToL iv, pp. 445, 4^2, 503, ^^
i Cycle of Celestial Objects, voL i, p. 106. $ Hind's Solar System, p.

'»•
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Vm-I-rV
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the m^ss of Mars,
u

C{

the asteroid planet,

Jupiter,

the outif radius of'Mars's sphere of attraction

the &(inner ^"^ Jupilers

the diameter of the asteroid planet's sphere of attraction

the outer radius " " "

the inner " " -" "

the mean distance of Mars from the sun,

u

tc

(C (( the asteroid planet from the sun.

If the asteroids, however, are considered as independent plan-

ets, the analogy is still applicable to Mars and Jupiter : Flora, the

nearest of those bodieSj being immediately exterior to the outer

limit of Mars's sphere of attraction ; and the mean distance of

Hygeia, the most remote, nearly corresponding with the interior

limit of that of Jupiter.

TABLE I

Planetary Elements conforming with Kirl'woocTs Analogy,

Planet. Mean P'^^'-^^^e to

Distance. n<^-^textenor

_____^__ orbit.

d

Mercury,

Venus,

Earth,

Mars,

Ast. Planet

•Jupiter,

i Saturn

Mass.

•03370981

'7233316

0000000 -5236923

•3362335

•276G634

m

1-5236023

3068675

5-202776

9-539786

19-18239

30-03950

1

5 15
I

1-544933

2-l3n01

4-3360101

9-643604

10-8571

1

Period.

F

87-96925

2-24-7007869

Tr^5Tb9 365-256361

J-52i^y 686-979645

Wt^T 4332-5S48

1075921

30686-8203

60126-7000

Rotation.

P

h. m. s.

24 5 28-3

23 21 21*9

23 o& 409

24 37 20-4

Diain. of

Sph. ofat
tr;iction.

f

D

9 55 26-5

Outer
Radius.

Tnnor
Riultus.

•20097^

•333390

•521 34^

•779537

'968693

4-876551

•088919

- 1 36076

380756!

•636601

-060311

•112060

247314

•140592

•142936

•9033d2

1 *

2-902761 2 073790

10 29 16-8 8-618C0S 7-085359, 1-533249'

37 19? 7-437871 4-879626 2-553245

}f this Analogy to Mei -The state-

ment of Professor Cherriman that my analogy is inapplicame lo

Mercury is but partially correct : the mass md distance oii^^^^^^

planet conform with the laxv in question. The inner radius of

Kir , . - . t ^^fr,n/Tc tn a r.onsiaera-
H^auei contorm with the law in quu&uuu. ^»-

Mercury's sphere of attraction; however, extends to a consiaera-

Die distance within the orbit. This would seem to indicate, (1)"•c uisiance within tne oroit. a"'= wu^i^^v,^— -
, . ,

the existence either of a planet or a ring of minute asteroids in-

terior to Mercury's orbit; or, (2) that the original nebulous ring

^as from some cause precipitated upon the sun. For several

Hinds Solar System, p. 136.)
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years I have had a growing belief that Mercury is not the near-

est planet to the center of our system. This conjecture was

first suggested by the fact that the ratio of the sun's diameter to^

Mercury's distance is much greater than that of the diameter of

any planet to the distance of its nearest satellite. My confidence

in the existence of such a body was strengthened by the dis-

covery of the analogy in the periods of rotation of the planets.

The distance from the center of the sun to the limit at which the

centrifugal and centripetal forces would be in equilibrium is

*168 ; that to the inner limit of Mercury's sphere of attraction,

"275. Hence the probability that in this interval there may be

an undiscovered planet. The existence of this hypotheticfal body

seems also to be indicated by a certain order found to prevail m
the arrangement of the planetary masses. This will be referred

to hereafter. Upon the whole, I cannot but rea;^rd the probabili-

ties as sufficiently strong to justify some search for the planet-

Admitting its existence, an interesting question arises in regard to

its perturbative influence on Encke's comet. Perhaps the dim-

inution in the period of the latter might in this way be at least

• partially accounted for. *

Application to the Asteroids.-—^If it be asked, what is the bear-

ing of this analogy on the Olhersian hypothesis of the origin of

the asteroids ?—I answer, it does not essentially require that these

bodies should ever have been united in one perfect planet. It

merely indicates what would have beeji the mass, mean dis-

tance, and time of rotation of the resulting planet, had all the

matter in the primitive ring" collected about a single nucleus. Ifj

however, we admit the hypothesis of an explosion, may we not

likewise suppose a subsequent disruption of some of the larger

fragments ? In this case it might be impossible to trace all the

resulting asteroids to the first point of separation.

But it seems more probable that those small planets were form-

ed by the separation of the primitive mass while in the nebular

state, or at least previous to its solidification. T%is separation

may have been produced by the perturbativ* influence of the

other planets—chiefly that of Jupiter—either on the original ring^

as suggested by Professor Peirce,* or on the asteroid-planet^

while in its primordial condition. In regard to the perturbations

of this asteroid-ring, the following considerations may be worthy

of notice :

1. Owing to the proximity of the asteroid-otbit to the enor-

mous mass of Jupiter, the disturbance would be very much great-

er than in any other part of the planetary system.

2. The breadth of the ring, or the primitive diameter of the

planet, was probably such that the influence of Jupiter on oppo-

site sides would be very unequal.

* Gould^s Astronomical Journal, "No. 27.
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3. The periodj (1969 days according to Table I.) which my
analogy assigns to the asteroid-planetj isaln:iost exactly commen-
surable with that of Jupiter; eleven of the former being about
equal to five of the latter.

4. If "vve assume that the period of Encke's comet has dimin-

ished uniformly at the present rate, the time of revohition, at no
very remote epoch, was 1238 days; that is, seven of its periods

Were precisely equal to two of Jupiter's.

5. Among the swarms of minute asteroids which may be sup-

posed to revolve in this zone, there have probably been many
whose periods were commensurable with that of Jupiter. Those
completmg a revolution in 1444 days—precisely one-third of Ju-

piter's period—would be in conjunction with that planet, in the

same point of the orbit once in every 4332 days. The conse-

quence in such caSe would be a permanent derangement.^

6. It is possible that in consequence of mutual attractions, in-

tersections of orbits, &c., new combinations and aggregations of

matter not unfrequently occur in this part of the planetary system.

Important discoveries, I have no doubt, are yet to be made in re-

gard to those mysterious objects.

When my analogy was discovered no asteroid had been de-

tected beyond the orbit of Pallas. Since that time, however,

two of those small bodies, Ilygeia and Psyche, have been found

at distances considerably greater : the orbit of the former being

exterior to that of the primitive (hypothetical) planet, and that

of the latter nearly coinciding with it. The mean distances,

periods, and inclinations of the small planets, together with the

date of the discovery of each, are as follows :

TABLE IL

^a nic.

riora,

Qio,

Vesta,

Iris

Metis,

Hebe,

J^arthenope,

'^iietis, ....
Astra^a, . .

.

Erreria

#

Mean tiist

2-2018

2-3349

Irene,
, .

.

Eunomia,
Juno, . .

.

Ceres,
. .

.

Hyj^'eia. .

2-3612

2-3855

2-3862

314249
2-4483

2-4612

2-5774

2-5825

2-5849

2-G4V6
2'6687

2-7673

2-7729

3-0661

31514

Period. Incliuiition,

1193i 5°' 53'

1303 8 23

1325 n 8

1346 5 28

1346 6 36

1379 14 47

1399 ; 4 37

1410 5 36

1511 5 19

1516 IG S3

151S 9 6

1574 11 49

1592 13 3

1681 10 37

1687 34 37

1961 3 30

2043 3 47

Dato of (liscovery.

184770ctober 18,

1850, Sept. 13,

1307, March 29,

1847, August 13,

1848, April 26,

1847, July 1,

1850, May 11,

1852, April 17,

1845, Decoruber 8,

1850,]S^ovember 2,

1851, May 19,

1851, July 19.

1804, September 1,

1801, January 1,

1802, March 28,

1852, March 17,

1
1849, April 12,

JJiscoverer.

Hind.

Hind.

Olbers.

Hiud.

Graliam.

Hencke.

De Camparis.

Luther.

lieneke.

De Gaspari.^.

Hind.

Do G a ?;paris

Harding.

Piazzi.

Olbers.

DeGasparis.
De Gasparip.

Application to ;7mn«5.-The rotation-period of Uranus has

never been determined by observation. With the i

ed in Table I. it is found, according to my analogy, to be about
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37 hours. It has been objected, however, that a more rapid rota-

tion would seem to be indicated byMadler's determination of the

ellipticity. In addition to my remarks on this subject in a for-

mer number of this Journal,* I will merely state that Madler's

measurement has not been confirmed. *' Other astronomers, with

more powerful telescopes, have not succeeded in gaining any cer-

tain evidence of an appreciable difference in the diameters."f Mr.

O. Struve states '' that the grand refractor at Pulkova affords no

"indications of ellipticity." If any thing, therefore, can be infer-

red from the figure of Uranus, it is a sloio rotation.

The objection that the rotation-period of this planet ought to

be nearly equal to that of Jupiter or Saturn, because of the simi-

larity of the three bodies in other respects, has certainly but little

of reason or analogy to sustain it. It has been customary to re-

gard the principal planets as arranged in two distinct groups, sepa-

rated by the region of the asteroids. It has been |tated that in

magnitude, density^ polar compression, &c., there is a striking

uniformity between the members of each group, and hence it has

been argued that in order to complete the similarity, we must

suppose their rotatory velocities to be nearly equal. Now what are

the facts in regard to this classification ? Let us briefly examine.

The volume of the Earth or Venus is about seven times that

of Mars, or nearly twenty times that of Mercury ; while in the

exterior group, the volume of Uranus or Neptune is less than one-

tenth that of either of the other two major planets. Jupiter and

Saturn are very much compressed at the poles, while the best tel-

escopes in Europe afford no evidence of the ellipticity of Uranus

or Neptune. Again : Venus and the Earth have greater masses

compared with Uranus or Neptune, than these latter in compari-

son with Jupiter and Saturn. To any one who will compare the

planetary elements other discrepancies cannot fail to present them-

selves.

11. On the Arrangement of the Planetary^ Masses.—We have

seen that the classification of the planets into two groups is very

far from exact. The following will be found more in harmony
with nature : several considerations, moreover, seem to favor the

presumption that it is not a mere unmeaning order, but a signifi-

cant fact, whose explanation is to be referred to the theory of

the system's formation. Its publication in this connection may
not therefore be improper.

If we commence with Neptune, the most remote planet known,

we shall find that the primary planets are arranged in pairs, the

* [2], xi, pp. 394-308. Sir W. HersdieFs opinion in regard to the figure of Sat-

urn luri been found erroneous.

\ Ilind^s Solar System, p. 121. See also Mains Rudimentary Astronomy, p-
^^O.
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members of which are nearly equal in diameter. This is exhib-
ited in the second cokimn of

TABLE ni.

Planets. Mean diameter.

j Xeptune,
Uranus,

jj ( Saturn,

{ Jupiter,

III -J
'^^^' -^^^^^^tj

Mars,

jy ( Earth,

\ Venu3,

4-739

4-428

Density.

187

153

9-205

11-255

•584?

519

y j Mercury,

1-000

991

•391

183

243

1-472 ?

1-032

I'OOO

•973

1-930

Table.—1. Encke's mass of the

3 5 5 4 9 U

Remarks on the foregoing
Earth is 35^',^^; that of the Earth, and Moon together, ,__,,.
It is scarcely necessary to observe that the former is to be used in

determining the density, and the latter in estimating the diame-

ter of the sphere of attraction. By applying the other masses in

Table I3 and the diameters in Table III, we obtain the densities

in tolumn third of the latter.

if the members
as the volumes; or, what is the same thingj as the square roots

of the masses; whence also it follows that the masses are to each

other as the sixth powers of the diameters.

Thus if D, rf = the respective diameters of the members of any pair

;

then

M, m
the densities

;

the masses ;

and M : m : : D^ : d^.

3. The most recent authorities in regard to the diameters of

Vol.

Hind's Solar System, and Humboldt 3

iv, both published in 1852. The mean diameters of Mer-

cury, the Earth, Mars, Jupiter, and Uranus are taken from the

latter work, pp. 428, 511. Those of Venus, Saturn, and INep-

tune, which are known with less certainty than the diameters ot

the remaining members of the respective pairs to which they be-

long, are obtained by the preceding formula; the resulting value

fallin between those of Humboldt andH

Cosmos, vol. iv, pp. 428, 511, 517. Hind A

's mean distance, is put for that
- ^^.^ . ^ that the true diameter of J>*eptune is ramer .

tiranug,

Skcohd Series, VoL XIV. No. 41.—Sept, 185a. 28
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4. These analogies seem to indicate, (1) the existence of a

planet within the orbit of Mercury
; (2) a similarity in the origi-

nal constitution of the members of each pair j and (3) an intimate

mutual dependence or connection in their primitive condition.

5. If one trans-Neptunian planet should be hereafter discoveredj

the existence of a second would be rendered highly probable.

In the preceding article no special attention has' been given to

the objections of Professor Cherriman. Those, therefore, which
have not been already discussed shall now be briefly con-

sidered.

Mr. C. first observes " that this law is not universal, being in-

applicable in the case of the outermost planet (Neptune, so far as

we know), and also of the Sun regarded as .the inneraiost planet

;

in the former case, k being made to vanish by D becoming in-

finitely great ; in the latter, by n vanishing." If the planets

were formed from rings of vapor, was the primitive breadth of the

outermost ring "infinitely great ?" or does Neptune's sphere of

attraction extend beyond
Will c

^ Way?
' analogy be-

tween the periods of rotation of the phimary planets," should be

rejected because of its inapplicabiHty to the Sun?
Blr. C. has calculated the values of the rotation, constant for

Yenus, the Earth, and Saturn. These values he thinks "do not

agree with sufficient exactness to establish the analogy ;" he is,

therefore, "compelled to reject" it, and " must agree with Profes-

sor Loomis," who "has most ably and strikingly pointed out"

similar discrepancies. Unfortunately, however, while Professor

Loomis's value of the rotation constant for Venus is too small,

Professor Cherriman's is too large. The latter result was obtained

by using Lagrange's mass of Mercury, ^osiTTo- That eminent

astronomer observing, previous to the discovery of Uramis, that

Jupiter is denser than Saturn but less dense than the Earth, con-

cluded that the density varied inversely as the distance from the

Sun. From this long since exploded hypothesis is derived the

result which "compels" Mr. C. to withhold his assent from my
analogy.*

Professor C.'s final difficulty, which, I have no doubt is entirely

original, may be expressed as follows :—If one of the planets

the Earth for instance—should change its dimensions, and con-

sequently its rotary velocity, the existing harmony between the

periods of rotation would be destroyed. I beg leave to inquire ot

the ingenious objector whether the adoption of this mode ot

reasoning might not be fatal to other laws, as well as that of t..e

planetary rotations ? I assure him, however, that whenever we

* Professor C.'s value of k for the Earth is grossly erroneous,
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shall find the Earth's time of rotation diminishing. I will cheer-

fully grant that my analogy can no longer be regarded as the ex-

pression of a ^'physical fact." But inasmuch as our planet's pe-

riod of diurnal revolution has fioi varied the three hundredth part

of a second during the last two thousand years, it may be as well

to leave the discussion of this point to posterity.

Delaware College, July 5, 1852.

Akt. XXV.— 071 the Eruption of Manna Loa, Hawaii^ Feb-

niary, 1852 ; by Rev. Titus Coan.*

Old Kilauea has been quite tame since I last wrote you.

Clianges have, however, taken place. The key stone of the great

dome over Halemaumau (the lake) has parted, the top of the

dome has fallen in, an orifice of about one hundred feet diam-

eter has been opened, and an abyss of raging fire may be seen

below at the depth of one hundred feet. Small lakes of fire

have also broken out here and there in the crater, but the action

has been partial and comparatively feeble. No light shines upon

us from Kilauea, and we have no new terrors to record of Mother

Pele at this point.

But we have other wonders among the fiery sisterhood.

At half-past 3 on the morning of the 17th ult., a small beacori-

light was discovered on the summit of Mauna Loa. At first it

appeared like a solitary star resting on the apex of the mountain.

In a few moments its light increased and shone like a nsmg

moon. Seamen keeping watch on deck in our port exclaimed,

"What is that? The moon is rising in the WestP' In fifteen

minutes the problem was solved. A flood of fire burst out of the

mountain, and soon began to flow in a brilliant current down its

northern slope. It was from the same point, and it flowed in the

same line, as the great eruption which I visited in March, 1S43.

In a short time, immense columns of burning lava shot up heav-

enward to the height of 300 or 400 feet, flooding the summit

of the mountain with light, and gilding the firmament with its

radiance. Streams of light came pouring down the mountain,

flashing through our windows, and lighting up our apartments so

that we could see to read large print. When we first awoke, so

dazzling was the glare on our windows, that we supposed some

building near us rSust be on fire ; but as the light shone directly

upon our couch and into our faces we soon perceiyed its cause.

In two hours the molten stream had rolled, as we judged, about

fifteen miles down the side of the mouniam.

Hilo
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This eruption was one of terrible activity and surpassing

splendor. But it was short. In about twenty-four hours all

traces of it seemed to be extinguished^

At day break on the 20tli we were again startled by a rapid

eruption bursting out laterally on the side of the mountain facing

Hilo, and about midway from the base to the summit of the

mountain. This lateral crater was equally active with the one

on the summit, and in a short time we perceived the molten river

flowing from its orifice direct towards Hilo, The action became
more and more fierce from hour to hour. Floods of lava poured

out of the mountain's side, and the glowing river soon reached

the woods at the base of the mountain—a distance of twenty miles*

Clouds of smoke ascended and hung like a vast canopy over

the mountain, or rolled off upon the wings of the whid. These
clouds assumed various hues—murky, blue, white, purple, or

scarlet—as they were more or less illuminated from the fiery

abyss below. Sometimes they resembled an inverted burning

mountain with its apex pointing to, the awful orifice over which
it hung. Sometimes the glowing pillar would shoot up vertically

for several degrees, and then, describing a graceful curve, sv/eep

off horizontally, like the tail of a comet, farther than the eye

could reach. The sable atmosphere of Hilo assumed a lurid ap-

pearance, aud the sun's rays fell upon us with a yellow, sickly

light, €Iouds of smoke careered over the ocean, carrying with

them ashes, cinders, charred leaves, etc., which fell in showers

upon the decks of ships approaching our coast. The light was

seen more than a hundred miles at sea, and at times the purple

tinge was so widely diffused as to appear like the whole firma-

ment on fire. Ashes and capillary vitrifactions, called *'Pele's

hair," fell thick in our streets and upon the roofs of our houses.

And this state of things still continues, for even now, while I

write, the atmosphere is in the same sallow and dingy condition.

Every object looks pale and sickly, showers of vitreous filaments

are falling around us, and our children are gathering them.

As soon as this second eruption broke out, I determined to

visit it. Dr. W. agreeing to accompany me, we procured four

natives to carry our baggage, one of them, Kekai (Salt Sea), ac>

ing as guide. On Monday, the 23d of February, we all set off,

and slept in the outskirts of the great forest which separates Hil^

from the mountains. Our track was not the one I took in 1843,

viz., the bed of a river. We attempted to penetrate the thicket

at another point, our general course bearing southwest. In ancient

days an Indian trail had been beaten through in this direction, but

it was now entangled with jungle so that all traces of it were

nearly obliterated. However
" "

long knife, hatrbpf anrl rlnhs

one and a fifth mile an hour. At night we slept in the bush.

e of

and



T. Coan on the Erupiion ofManna Loa in 1852. 221
r

listened to the distant roar of the volcano. On Wednesday, the

25th, we gained a little eminence in the woods, from which we
could see the lava stream which was now opposite us on our left,

distant six miles. This fiery flood was now half way through

the forest, and more than three-fourths of the way from the crater

to the shore, sweeping all before it. Apprehending that it might

reach the sea in a day or two, and that the ladies at the station

might be alarmed, Dr. W. determined to return. Taking one of

the natives, gnd leaving three with me, he retraced his steps,

while I pushed on through jungle and bog and dell, beating every

yard of my way out of this horrible thicket. On the 26th, we

emerged from 'the forest, but plunged at once into a dense fog

more dark than the thicket itself. Pushing up the mountain we

encamped for the night on a rough, bushy ridge. A little before

sunset the fog rolled off, and Mauna Kea and Mauna Loa both

stood out in grand relief; the former robed in a fleecy mantle al-

most to its base, and the latter belching out floods of fire from

its burning bowels. All night long we could see the glowuig

fires, and listen to the awful roar of this fearful crater.

We had now been out four nights, and were withm twenty

miles of the crater, with the long, brilliant river of fusion on our

left, shining in a line of light down the side of the mountam till it

entered the woods. • j v
We left our mountain aerie early on the 27th, determined, it

possible, to reach the seat of action on that day. Taking the

pillar of fire and of cloud as our mark, and still having the great

river of lava on our left, we pushed onward over a rough and

almost impassable surface—the attraction increasing as the square

of the distance decreased. Our intense interest mocked all ob-

stacles. At noon we came upon the confines of a tract ot naked

scoria, so intolerably sharp and jagged that our baggagemen could

«ot pass it. Here I ordered a halt ; stationed the two carriers
;

gave an extra pair of strong shoes to my guide
;

gave hnn my

wrapper and blanket
;
put a few crackers and boiled eggs into my

pockets : took my compass and staff, and said to Mr. »alt oea,

(Kekai), "Now go ahead, and let us warm ourselves to-night by

that fire yonder." Thus equipped we pressed up the mountain,

over fields of lava of indescribable roughness ; no^,"^°""^7f,
.,

ridge of sharp and vitreous scoria, when the fiery pillar ^to^^ lull

in view
; and then plunging into some awful ravine ^^ P'*'^ «"^

which we slowly emerged by crawling upon ''all fours mil
soon found that my guide needed a leader. He was too slow.

I therefore pressed ahead, leaving him to get on as best he could

At half-past 3 p. m. I reached the ^wf"! crater, and stood alone m
the light of its fires. It was a moment of unutterable interest.^ I

seemed to be standing in the presence and before the burning

throne of the eternal God ; and, while all other voices were
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hushed, His alone spoke. I was 10,000 feet above the sea ; in

a vast solitude untrodden by the foot of man or beast ; amidst a

silence unbroken by any hving voice, and surrounded by scenes

of terrific desolation. Here I stood, almost blinded with the in-

sufferable brightness ; almost deafened with the startling clangor;

almost petrified with the awful scene. The heat was so intense,

that the crater could not be approached within forty or fifty yards

on the windward side, and, probably, not within two miles on the

leeward.

The eruption, as before stated, commenced on the very sum-

mit of the mountain, but it would seem that the lateral pressure

of the emboweled lava was so great as to force itself out at a

weak point in the side of the mountain ; at the same time crack-

ing and rending the mountain all the way down from the summit
to the place of ejection. The mountain seemed to be siphuncu-

lated ; the fountain of fusion being elevated some 2,000 or 3,000

feet above the lateral crater, and being pressed down an incHned

subterranean tube, escaped through this valve with a force which
threw its burning masses to the height of 400 or 500 feet. The
eruption at first issued from a depression in the mountain, but a

rim of scoria 200 feet in elevation had already been formed
around the orifice in the form of a hollow truncated cone. This
cone was about half a mile in circumference at its base, and the

orifice at the top may be 300 feet in diameter. I approached as

near as I could bear the heat, and stood amidst the ashes, cinders,

scoria, slag and pumice, which were scattered wide and wildly

around.

From the horrid throat of this cone vast and continuous jets of

red-hot, and sometimes tvhite hotj lava were being ejected with a

noise which was almost deafening, and a force which threatened

to rend the rocky ribs of the mountain, and to shiver its ada-

mantine pillars. At times the sounds seemed subterranean—deep

and infernal. First a rumbling, a muttering, a hissing, or deep

premonitory surging. Then followed an awful explosion, like the

roar of broadsides in a naval battle, or the quick discharge of park

after park of artillery on the field of carnage. Sometimes the

sound resembled that of ten thousand furnaces in full blast.

Again, it was like the rattling of a regiment of musketry. Some-
times it was like the roar of the ocean along a rock-bound shore,

and sometimes like the boomiuR of distant thunder. The detona-

tions were heard along the shores of Hilo.
The eruptions were not intermittent but continuous. Volumes

of the fusion were constantly ascending and descending like a jet

d'eau. The force which expelled those igneous columns fronj

the orifice, shivered them into millions of fragments of unequal

sizes, some of which would be rising, some falling, some shoot-

ing off laterally, others describing graceful curves j
some moving
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in tangentSj and some falling back in vertical lines into the mouth
of the crater. Every particle shone with the brilliancy of Sirius,
and all kinds of geometrical figures were being formed and broken
up. No tongue, no pen, no pencil, can portray the beauty, the
grandeur, the terrible sublimity of the scene. To be appreciated
it must he felt.

It was more than half an hour after my arrival at the crater be-
fore my guide came up. Night was approaching, and I had no
defense against the piercing cold but in the wrapper and blanket
committed to his care. I had began to fear that he had given up
the pursuit, and, like my guide in 1S43, left me to my own re-

sources. I strained my eyes to examine every ridge and elevated
spot on the track by which I approached the crater. At length
his form rose to my view, slowly wending his way among the

black and craggy masses of lava ; and if ever my heart leaped for

joy, or loved a man, or blessed the Lord, it was then. Throw-
ing up his hands and opening his mouth like a crater, the old

bero of the hills exclaimed, ^^ Kapaianaha ! Kapaianaha!!"
Wonderful! Wonderful!! '^ Kapaianaha loa na kana ake
Akua! P^ Most marvelous are the works of God ! ! •

Night coming on we now retired about a mile from the crater,

and took up our position where we had a most perfect command
of the whole scene. Here we halted, not indeed to sleep, for that

Were impossible, but to keep vigils—to listen to the awful roar

and to watch the wonderful operations of this great furnace of

Jehovah.

During the night the scene surpassed all power of description.

Vast columns of lava, at a white heat, shot up continuously in the

ever varying forms of pillars, pyramids, cones, towers, turrets,

spires, minarets, etc. While the descending showers poured in

one incessant cataract of fire upon the rim of the crater down its

burning throat, and over the surrounding area—each falling

avalanch containing: matter enough to sink the proudest ship. A
D '^^""'^^' ^' D

large fissure opening through the lower rim of the crater gave

vent to the molten flood which constantly poured out of the ori-

fice, and rolled down the mountain in a deep, broad river, at the

rate, probably, of ten miles an hour. This fiery stream we could

trace all the way down the mountain, until it was hidden from

the eye by its windings in the forest—a distance of some thirty

miles. The stream shone with great brilliancy in the night, and
a long horizontiil drapery of light hung over its whole course.

But the great furnace on the mountain was the all-absorbing ob-

ject. Hour after hour it sent out its thunders as the voice of

'^'mighty God, and through the long night it loaded the atmos-

phere with its sulphurous breath, scattering far and wide its

showers of fiery cinders, and throwing a terrible radiance over the

tiark and desolate mountain.
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At day break on the 28th we retraced our steps down the rug-

ged mountain, rejoined the baggagemenj broke up the camp, and,

by a forced march, regained the confines of the woods before

dark. This was on Saturday, and here we rested on the Sab-

bath. On Monday, by hard travelling for twelve hours, we
reached Hilo, found all well, and felt rewarded an hundred fold

for our toil of eight days.

March 6.—The fire has not yet reached the shore, and it may
not. It is winding in the woods, filling our atmosphere with

smoke, and sending down showers of ashes, charred leaves, etc.

The great furnace in the mountain is still in terrible blast. No
decrease of activity, but rather an increase.

Old Kilauea is as dosy as ever. She has taken no interest in

our exciting scenes, and seems to feel no sympathy with her fiery

sister of the hills.

Art. XXVL—On the Rocks of Canada; by Messrs. W. Er

W
' F

1: On the Age of the Copper-bearing Rocks of Lake Superior

and Huro7i, and various facts relating to the Physical struc-

ture of Canada. By W. E. Logan, F.R.S. & G.S., Director

of the Geological Survey of Canada.

In the present paper it is my purpose to place before the Associa-

tion, in as a condensed a form as possible, one or two of the main

features of the physical structure of Canada, ascertained in the

progress of the Geological Survey now carried on in the country,

under my direction, by the authority of the Provincial Government.

With the exception of the drift, the country is composed of

rocks, none of which are newer than the carboniferous epoch.

The general geographical distribution of these rocks, as far as

ascertained and as connected with the physical structure of the

bordering states of the American Union on the one hand, and the

sister British provinces on the other, is represented on the map

which is displayed to view.

One of the points to which it is my wish to draw attention is

the age of the copper-bearing rocks of Lake Superior and Huron,

as determined by the evidences collected on the Canadian sur-

vey ; and another, the differences that exist in the structural con-

dition of the western and eastern parts of the province.

The rocks on the north shore of Lake Superior consist of red-

dish granite and syenite, which in ascending order pass into mi-

caceous and hornblendic gneiss and allied forms. These are suc-

ceeded by chloritic and partially talcose slates, which become m-

terstratified with obscure conglomerates with a slaty base, and

* From the Proceedings of the British Association for 1851.
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upon them rest unconformably bluish slates, with intermingled
bands of chert and limestone towards the bottom, and a thick and
extensive overflow of greenstone trap at the top. Reposing on
these are white sandstones, which pass by an alternation of colors

into red sandstones and conglomerates, often with jasper pebbles,

and these are repeated after the occurrence of an uncertain amount
of reddish limestone of an argillaceous quality. The sandstones

and conglomerates become interstratified with amygdaloidal trap

layers, and an enormous amount of volcanic overflow divided into

beds crowns the summit. The sandstones are often argillaceous,

and display ripple-mark and crack casts on their surfaces, while

the concentric curves of flow sometimes characterize those of the

trap. Innumerable dykes cut up the sedimentary and volcanic

beds, and both the dykes and the overflows are almost universally

marked by a transverse columnar structure. The thickness of

the whole from the base of the blue slates cannot be less tlian

12,000 feet, and the whole formation is intersected by copper

lodes of different characters in different places, which run in direc-

tions both with and transverse to the strike.

On the north shore of Lake Huron the granite is succeeded by
a formation consisting of white, often vitreous sandstone or quartz-

rock of great thickness, sometimes passing into a beautiful jasper

conglomerate, and alternating with great beds of slate and bands

of conglomerate with a slaty base, both being interstratified with

thick masses of greenstone. A persistent band of limestone of

about 150 feet in thickness and interstratified with thin cherty

layers, occupies a place in the series, probably somewhere about

the middle. The surfaces of the sandstone often exhibit ripple-

marks, and the total thickness of all the members of the formation

may be about 10,000 feet. Different intrusive rocks intersect

those of stratification, and as related to one another, they dis-

play a succession of events in the history of the formation.

There is of course a set of dykes—greenstone no doubt—cutting

the sedimentary rocks and giving origin to the greenstone over-

flows. It is difficult, however, to identify these ; but another set

of greenstone dykes are seen cutting both the sedimentary and

Igneous strata
; intrusive granite, sometimes occupymg consider-

able areas, thrusts these antecedents aside, sending forth dykes of

Its own order, intersecting all and reaching to considerable dis-

tances from the nuclei ; aiid then another set of greenstone dykes

cuts through the intrusive granite, its dykes, and all that previous

causes had placed. Evidences of disturbances and dislocations

accompany all these successive intrusions, those connected with

the granite being the most violent. But there is in addition an-

other set of disturbances of still posterior date, audit is to these

that is due the presence of those metalliferous veins which give

the country its value as a mineral region.

SacoND Seeiks, Vol, XIY, No. 41.—Sept., 18B2. 29
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In respect to the age of the Huron cupriferous formation, the

evidence afforded by the facts collected by my friend and associ-

ate, Mr. Murray (published in our Report of Progress for 1847-

48), on the Grand Manitoulin,La Cloche, Snake, Thessalon, Sul-

phur, and other islands, points ranging along a line of 90 miles

out in front of the coast, is clear, satisfactory, and indisputably

conclusive. On these islands, the Potsdam sandstone, the Tren-
ton limestone, the Utica slates, and the Loraine shales, successive

formations in the lowest fossiliferous group of North America,

were each, in one place or another, found in exposures denuded
of all vegetation, resting in unconformable repose, in a nearly

horizontal position, upon the tilted beds and undulating surface of

the quartz rock and its accompanying strata, filling up valleys,

overtopping mountains, and concealing every vestige of dykes and

copper veins
; and it would appear that some of these mountains

have required the accumulation of the whole thickness of the low-

est three and part of the fourth fossiliferous deposit, equal to about

700 feet, to bury their summits.
The chief difference in the copper-bearing rocks ofLakes Huron

and Superior seems to be the great amount of amygdaloidal trap

jiresent among the latter, and of white quartz rock or sandstone

among the former. But on the Canadian side of Lake Superior

there are considerable areas without amygdaloid, while white

sandstones are present in others, as on the south side of Thunder
Bay, though not in the same vast amount, or the same state of

vitrification as those of Huron. But notwithstanding these differ-

ences, there are such strong points of resemblance in the inter-

stratification of igneous rocks, and the general mineralized condi-

tion of the whole, as to render their proximate equivalence highly

probable
; and the conclusive evidence given of the age of the

Huron would thus appear to settle that of the Lake Superior

rocks in the position given to them by Dr. Houghton, the late

State Geologist of Michigan, as beneath the lowest known Ameri-

can fossiliferous deposits ; and in this sequence those of Lake

Huron, if not those of Superior, would appear to be contemporane-

ous with the Cambrian series of the British Isles.

The eastern limit of this formation on Lake Huron is in the

vicinity of Colling's Inlet, opposite the eastern extremity of the

great Manitoulin Island, whence it gradually recedes inland, tak-

ing a northeastern course ; and farther down the St. Lawrence

and its lakes, the Lower Silurian appear to rest upon gneissoid

rocks without the intervention of the Cambrian.
If a line be drawn on the map in continuation of the Hudson

River and Lake Champlain valleys to the vicinity of Portneuf,

about thirty miles above Quebec, and thence in a northeastward

direction, it will divide the country into two areas, which, thoi'g^

nearly resembling one another in the general formations of whicn
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they are composed, yet present important differences in their

structural condition. Each area belongs to a great trough of fos-

sihferous strata resting in Canada, with the exception of the sup-

porting Cambrian formation of Lakes Huron and Superior, on
gneissoid rocks, and containing coal measures in the centre, and
the conditions in which the two areas differ, are the general

quiescence and conformable sequence of the formations from the

base of the Lower Sihirian upwards in the western; and the vio-

lent contortions and unconformable relations of those in the east-

ern. The coal measures of the eastern area are those of Rhode
Island, and in a metamorphic state of Massachusetts, and those of

Nova Scotia and New Brunswick. None of the productive part

of the New Brunswick coal-measures reaches Canada, but there

comes out from beneath it, on the Canada side of the Bay Cha-
leur, 3,000 feet of carboniferous red sandstones and conglomerates.

These are succeeded by 7,000 feet of Devonian sandstones, which
rest upon 2,000 feet of Upper Silurian rocks consisting of lime-

stones and slates. The base of the Upper Silurian group has

teen traced a distance of about 700 miles from Gaspe on the

Gulf of St. Lawrence, first to Memphramagog Lake in Canada,
thence to Halifax on the southern limit of Vermont, and further

nito Massachusetts, keeping in its outcrop at a variable distance

from the coal. In the interval, between the Upper Silurian and
the carbon iferious formations, there can be little doubt the De-
vonian sandstones will display a conspicuous figure in the eastern

area, as they are known to be still 2,500 feet thick in the eastern

portion of the western area, in which they do not die away until

reaching the banks of the Mississippi. In the eastern area the

Lower Silurian strata sweep round the Upper, occupying a zone
of between 40 and 50 miles broad, and the lowest rock common
to both, connecting the troughs on the anticlinal, in the valley of

Lake Charnplain, is the Trenton limestone.
On the northwestern side of the western area the formations

are generally in a flat and quiescent condition from Lake Superior

to Pennsylvania, and they succeed one another, without any ob-

served want of conformity, from the base of the Lower Silurian

J^
the summit of the carboniferous. But it has been shown by

n-ofessor Rogers, that proceeding from northwest to southeast

there occurs in the State of Pennsylvania a set of successive par-

allel undulations which increase in intensity in the direction

nientioned, and on the southeast side of the Appalachian coal-

Jeld are sufficiently violent to produce overturn dips m all the

tormations together, the coal inclusive. These plications with
their overturn dips thus form the southeastern rim of the western
^rea, and are distinctly traceable by the Appalachian chain through
Vermont into Canada, and through Canada to the Gulf of St.

Lawrence
; in this part constituting the northwestern rim of the
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eastern area. But while in the western division there is no want

of conformity from the Lower Sikirian rocks to the carboniferous,

and the phcations there appear to be of a date subsequent to the

carboniferous deposit, in the eastern, there are evidences of a want

of conformity between the Upper and Lower Sihirian formations,

and though the folds in the former do not seem quite so violent,

they are in parallel directions with those in the latter. There is

another and a greater want of conformity between the Devonian

rocks and the carboniferous. A large portion of the carboniferous

deposit of New Brunswick shows but very moderate dips^ and on

the shores of Bay Chalear it lies in a quiescent condition on the

tilted edges of the lower formations, sometimes resting on one

and sometimes on another. Its north-western outcrop however,

or rather, I should say, the longitudinal axis of the whole coal-

field from New Brunswick to Newfoundland, has a parallelism

with the folds of the inferior rocks, and there are several parallel

undulations in nearly the same direction on the south side of the

carboniferous deposit.

The conclusion to be drawn from these facts appears to be, that

some cause producing folds in the stratification in one general di-

rection has been in operation from at least the cessation of the

Lower Silurian epoch to the termination of the carboniferous

;

and it only requires the inspection of a map of Atlantic America

to observe how the features of its physical geography, displayed

in the configuration of its coast, in its valleys of undulation ana

those of transverse fracture, are almost entirely dependent on the

results of this cause.

The fossiliferous rocks of both these divisions, with the excep-

tion of that part supported by the Cambrian formations of Lakes

Superior and Huron, rest, along the valleys of the St. Lawrence

and the Ottawa, upon a series consisting of micaceous and horn-

blendic gneiss interstratified towards the south with great bands

of crystalline limestone, sometimes highly charged with magnesia

and associated with vast masses of magnetic iron ore, but withou

calcareous beds on the north. These rocks constitute a part o

the low granitic ridge, which to the westward has been traced Dy

Sir J. Richardson as extending with a northwesterly curve to

the Arctic Ocean-
- - a is

The Canadian rocks on the north side of this granitic ridge, as

displayed toward the head of Lake Temiscamang, consist, in as-

cending order, of chloritic slates and conglomerates with ^^^'^^

matrix; the volume of these is probably not less and may

much more than 1,000 feet. On them rests a set of
"^^^^^^^^j^^f^

greenish-white or sea-green sandstones, the total amount of w n »

as determined by the height of hills which thev compose in near y

horizontal layers, is between 400 and 500 feet. These are sue

ceeded by about 300 feet of buff and whitish fossiliferous im^
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stones, the lowest bed of which is composed of a collection of

great boulders and blocks of sandstone, some of them nine feet in

diameter, that were lying immediately on the strata from which

they were derived when they became covered up, and in which

great cracks and worn fissures are filled with the calcareous depo-

sit that envelops the whole. The sandstones being without dis-

covered fossils, it is not easy to determine their age; but the

limestones by their organic contents are distinctly shown to be-

long to the Upper Silurian epoch. The Lower Silurian deposits,

unless the non-fossiliferous sandstones be a member of the group,

appear to be wholly wanting in the locality, and as all the forms

brought from other localities on the north side of the granite ridge

by Bigsby, Richardson and others, are, I believe, referable to Up-

per Sikirian types, it appears not improbable that the absence of

the Lower Silurian rocks may spread over an extensive area, and

the south side of the ridge indicate an ancient limit to a Lower

Silurian sea.

The nearest locality of the well-defined forms which inhabited

this sea is at the island of AUumette, about 200 miles southward

from the Upper Silurian rocks of Lake Temiscamang ;
there is,

however, a patch of the same lower formation which is only about

100 miles southward from them, but in it the fossils are obscure.

Instead of giving any remarks of my own on the fossils of the two

sides of the granitic ridge, I shall append to my paper a note,

which my friend Mr. Salter, of the Geological Survey of the

United Kingdom, has been so kind as to make on them after a

careful inspection, only stating that the specimens which have

been examined are but a small part of an important collection,

chiefly from the eastern of the two divisions that have been

alluded to, brought from Canada for comparison, and that twice

as many specimens as have been brought remain m the province

from other parts, while great additions, it is hoped, will annually

be made to them.

2. Note on the Fossils above mentioned, from the Ottawa River.

By J. W. Salter, F.G.S., A.L.S.

Lower Silurian.—The fossils from the southeast end of AUu-

mette Islands, on the Ottawa River, are the only Lower fej'u'^an

fossils yet examined of Mr. Logan's large collections, and they

bear out well the opinion he has expressed, that m
f^/^^'^^}^

Canada but one calcareous group can be distinguished between

the Potsdam sandstone below, and the Hudson ^^^^\^'^''^^^^^,Jfl
agreeing in the main with the celebrated 'Trenton l^^^^.^t^ne of

New York, but possessing also many of the fossils characteristic

of the lower limestones which in that country have received sepa-

rate names.
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For instance, one of the most abundant fossils is a species of

Scalites [Eaomphalns iiniangulatus)^ described as a fossil of the

calciferous sand-rock by Hall. The corals, againj Stromatocerium

rugosum, Columnaria alvedlata^ which are very abundant, are

those of the Bird's-eye and Black River limestones. The former

of these corals, too, is usually found investing (after the manner

of a sponge) a large and fine species of Maclureaydi genus of gas-

teropods which in New York does not mount above the '' Chazy'^

or lowest limestone, and is there abundant. Hall, indeed, ex-

pressly mentions that the Stroma toceriuvi occurs in beds above

those which contain the Maclurea. In this case, however, the

parasitic zoophyte has generally selected this fine and new shell,

to which I propose giving the name of its discoverer. It is well

distinguished from M. magna^ by the much more rapid increase

in diameter of its whorls and its minute umbilicus. It is possessed,

moreover, of a most peculiar operculum, which will at once estab-

lish the right of Maclurea to rank as a distinct genuSj being fur-

nished within with a broad and strong bony process for the mus-

cular attachment, and being itself very strong and massive. Prof.

Forbes has undertaken to compare this peculiar operculum with

that of some rare hving gasteropods of far inferior size, so that

more need not be said of it at present.

The Stromatocerium affects also a small and new species of

Scalites allied to the one above mentioned, and frequently covers

all but the mouth, so as to mask the form of the shell completely.

But it is with the Trenton limestone that the greater number

of species agrees ; and while a large portion of them, especially

the gasteropods, appear to be undescribed in Hall's work, still the

analogies are very evident. A list of ten or more Murchisoni(B

or Pleurotomariee affords one, M. veiitiicosa^ characteristic of the

Bird's-eye limestone ; two common in the Trenton limestone,

M, bicincta and M. gracilis (very abundant species), and M^ hel-

liciiicta, HaW^ a large Turriiella-like formj the rest seem to be

new; and some of them are remarkable for the tendency of the

whorls to separate and become what may be called vagrant, as

happens in some accidental varieties of the common snail. The

shells are tolerably thick and strong.

Some smooth shells, exactly like the EuomphaK of the car-

boniferous limestone, and several roughly sculptured Turbines or

shells of apparently allied genera, occur ; and one exceedingly

elegant, with close thread-like lines of growth, is very common.

Holopea of Hall, an ill-defined genus, offers one or two species oi

the typical form, and one closely allied to H. bilix of the \Yestern

States. There are three species of >Sca/27cs, a genus with the

mouth notched like Pleurotomaria, hut destitute of a spiral band;

one is the small species so commonly encrusted over; a seconu,

of which we have but a single specimen, is muricated with spines,
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like a Delplmiula ; the third is the very common S. {Euompha"
his) uniangulatus above mentioned, which also, but rarely, shows
a tendency to become spinose. There are also two or three

species of the genus Raphisioma, which appears to be only a dis-

coid form of Scalites. We have a Tiirritella 7 spirally ribbed,

and undistinguishable m general form from living species. But the

most abundant and characteristic shell is the Maclurea, fragments

of which, with scattered opercnla, occur on almost every surface.

Among bivalve shells, which chiefly belong to the ArcaddcB,

a very interesting new genus has rewarded examination. It was

found that two species resembling Nucula in every general cha-

racter, differed from it importantly by having no internal ligament,

but a very manifest exterior one ; one of these species measures

three inches across, and from the general analogy of several ac-

companying species it is believed that this form will be found

common in the Silurian rocks, and will include many species now
referred to Nucula, It might be called Clenodonta. Of the same

family also, a Lyrodesma (a genus with radiating teeth beneath

the beak and synonymous with Acimodonta, Phillips) is closely

allied to a Trenton limestone species. There is a new genus,

probably belonging to the ArcarMcB, but only possessing two or

three anterior teeth ; but the collection does not include any Avi-

culcE, or indeed any other of the usual Silurian genera of. this or-

der, and of the seven or eight lamellibranchiate shells none appear

quite identical with those from New York ; but, as might be ex-

pected, the common Brachiopoda oi this locality are those most

abundant also in the Trenton limestone. Orthis tricetiaria, Con-

rad, swarms here, as does also Leptcana jilitexta, Hall, a shell very

like the common L. alteniaid of the Trenton limestone, but re-

versed as to the convexity of the respective valves. But the latter

shell, so abundant in New York, does not occur here at all.

Atrypa hemiplicata, Hall, and A. increhrescens are tolerably fre-

quent
; and there are two or three other species of Orthis, and

some small plaited and smooth TerebratulcB, which require fur-

ther examination. . • , u
The Bellerophons, two of which are probably identical with

New York species, are those of the lowest or chazy limestone

Damely, B. {Bucania) sulcatina, Emmons, and B. rotundata.

Hall. The group to which these two belong is that of which

the English B. dilatalus is a familiar type, the whorls scarcely

enveloping each other, and the mouth wide and trumpet-shapeci.

1'here is, however, a true Bellerophon so like B. obledus, Fhil .,

from the Ludlow rocks of Pembrokeshire, that, but for its treble

Size, it might be taken for it. „ , • ,

Perhaps one of the most interesting of the mollusks is a large

Clcodora, quite new to America, and not yet described as such

from Britain. On attentively comparing the American, Irish and
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North Welsh specimens of this fine shell, which measures two

inches across, I can find only trivial variations. It does not re-

quire a new specific name, having heen figured from an imperfect

specimen, as Atrypa transversa, by Portlock. It is interesting to

find this species (which of course, asa Pteropod, had ready means

of migration) in the two countries. There are but few other

species identical with those of Great Britain^ but I think I recog-

nise Turbo trochleatus, and perhaps T. tritorqiiatus, M'Coy, as

common to the two regions.

Of the Cephalopoda, the remarkable two-edged Orthoceras,

called Gonioceras anceps by Hall, is a Black River limestone

species. Cyrfocems is common, both smooth and ornamented;

C. annulatum. and C lamellosiim^ the same with those of Tren-

ton ; Orthoceras arcuo4iratwn^ bilineatum, and laqiieatiim, Hall,

are Trenton limestone species; and lastly, there are two species

of Ormoceras^ Stokes, the larger of which is in all probability 0.

teniifilum, Hall, aspecies both of the Black River and Trenton beds.

Schizocrinus nodosus, Hall, of the Trenton limestone, is the

common crinoid ; its stems are very characteristic.

Among the corals, one or two species of Streptolasma, appa-

rently the same as those of New York, and the branched varieties

Favosites

R

Mr
Nept The fine

T

racters;—the circular expanded form and cup-like centre, the

surface composed of rhomboidal plates, which cohere by lateral

processes, and which are the flattened ends of separate and equi-

distant columns. Unfortunately the entire structure is replaced

by cycloidal silex, but perhaps it will, by careful polishing, enable

us to see if it be really a coral, somewhat of the character of the

ubiporidm.

To crown all these are slabs full of the large Asaphus [Isoie-

lus) gigaSj the characteristic trilobite of the Trenton rocks.

Upper Silurian Rocks.—-Ascending the Ottawa to the head oi

Lake Temiscamang and so crossing the granitic axis of Canada,

the first fossiliferous rock that presents itself is of a totally differ-

ent character to that last described, as stated by Mr. Logan iuhis

Report of Progress for 1845.

This limestone is weathered like the last ; its siliceous fossils

also stand out in bold relief; and one of the most common is the

characteristic crinoid of the Trenton limestone, Schizocrinus no-

dosiis, at least I believe I am correct in this reference. But along

with this are abundance of Favosites gothlandica^ StromatoporO'

striatella, Cyathophyllwm, a HelioUtes (Forites), with small

tubes; Syringopora {Harmodites) with Halysites catennlatus



J, Lawrence Smith on the Inverted Microscope, 233

{Caienipora escharoides), and Stromhodes striatus^ Milne Ed-
wards, fossils characteristic of the Niagara and Onondaga lime-

stoneSj and in America never found in the lower rocks; with
these occur Atrypa reticularis in plenty, a Terehratiila\y\\\\ ihvee

raised plaits, and very rarely a Leptmna or Strophomena. One or

two spiral shells recall the shapes of some of Hall's species of

Holof

Murchisonia srracilis. E
tatus is the only trilobite.

The most striking shell, perhaps, is a species of Ormoceras,

the short broad siphuncles of which are well preserved, while the

shell has decayed, and these so much resemble those figured by
Dr. Bigsby and Mr. Stokes in the Geological Transactions, second

series, vol. i, pi. 30, figs. 4, 5, 6, 7, that we think there can be no

doubt of their identity. And it is very interesting, as bearing no
the question of age, that these were found at Druramond Island,

the only limestones of which are Upper Silurian. .

Indeed the whole aspect of this collection, small as it is, is as

strikingly Upper Silurian as that of the former one was Lower
Silurian. The preponderance of the Cate7iipora, Favosites Biid

Stromatopora, &c., is characteristic of the higher rocks, and they

are associated with Pentamerus oblotigus (the characteristic fossil

of the Clinton group, which may be regarded as the base of the

iipper division), and this shell in America is far more limited in

its vertical range than it is in Britain.

Art. XXYIL—The Inverted Microscope—a newform of Micro-

scope ; with the Description of a New Eye-piece Micrometer,

and a New Form of Goniometerfor Measuring the Angles of

Crystals under the Microscope; by J. Lawrence Smith, M.D.,

Professor of Chemistry in the University of Louisiana.

The instrument forming the subject of this article, was invented

^y me in the summer of 1850, and first brought to the notice of

the Societe de Biolorne of Paris in the month of September of

the same year; and,^vith additional improvements in the microm-

eter movement, was laid before the American Scientific Associ-

ation in 185L Besides the mention made of this instrument in

the minutes of the proceedings of those scientific bodies, no ac-

count of it has been published, giving a full detail of the objects

sought after and effected by this new form of Microscope : and

this I now hasten to do, in justice to myself, since seeing in the

last edition of Quekett's work on the Microscope, a short descrip-

tion of this instrument under the title of Nachel's Chemical Mi-

croscope. How it is that my name has been entirely omitted m
connection with it, is a mystery to me; it must have arisen

Skcoxd Sesiks, Vol, XIV. No. 41.—Sept., 1852. 80
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through lilr. Nachet's neglect to mention who the inventor of it

was whilo. exhibiting it at the World's Fair in London last year,

or through the forgetfulness of Mr. duekett, after being informed

on the subject. This omission is still more glaring, from the fact

that the instrument as then exhibited, with one or two very un-

important modificationsj is the same in all its mechanical details

as was constructed for me, from my plans, by Mr. Nachet, of

Paris, and used in the laboratory of Messrs. Wurtz and Verdiel.

I am sorry to be obliged to preface the description of the Mi-

croscope with this reclamation ; but after considerable experience

I feel that the instrument is an important one for general as well

as chemical purposes, and that it will in time be coftsidered a de-

cided advancement in the construction of microscopes ; with these

views in the matter, I am unwilling to yield what Httle credit

might be due to the inventor of it, ^ .

The great development made in microscopic re^arch, during

the last twenty or thirty years, is due in great part to improve-

ments in the construction of achromatic object-glasses; still, the

mechanical arrangements of the instrument have contributed

their share to facilitate observation, and diminish the fatigue de-

pendent upon this character of research. In fact, observers have

not hesitated to make use of different descriptions of mounting in

their varied field of research
; and now, we have instruments for

general purposes, but the construction of which is imperfectly

adapted to certain special researches ; as, for instance, the dissec-

tion of animal tissues. This last circumstance has given rise to

the invention of various forms of dissecting microscopes, such as

the Pancreatic Microscope of Oberhauser, and more recently the

simple and better instrument for arriving at the same end con-

structed by Nachet, of Paris.

These remarks are made to show how the use of the micro-

scope might be extended by paying proper attention to its rne-

chanical arrangements, and it is from this cause I have been lea

to seek out a form of instrument, by means of which micro-chemi-

cal research might be facilitated and enlarged.. The instrument

about to be described is calculated to produce these results.

The great obstacle to chemical research beneath the microscope )

are two-fold; first, the necessity of manipulating in the limite

space between the object-glass and the stage ; and, secondly, trie

exposure of the most essential parts of the instrument to the va-

pors emanating from the re-agents employed, and the condensa

tion of vapor on the under surface of the object-glass ^'^^^^
.^p.^

souring the view. A less important obstacle is the impossit)i i y

of heating a liquid or other substance while beneath the microscope.

The only way by which these difficulties can be surmountea^

is to place the object-glass beneath the stage, and the object auo

it, with an optical arrangement of such a nature as to permit^
^

servation. It was with this in view, that M. Chevalier made ^
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chemical support to go with his general instrument, but those

familiar with it know how awkward it is for manipulation, al-

though exceedingly ingenious, and, doubtless, as perfect as could

be for attaching to his instrument. Feeling then the want of

something more effective, I was led to the construction of the

Inverted Microscope, entirely with reference to its chemical uses;

other purposes to which it might be applied being of secondary

consideration ; but I would here remark, that since its comple-

tion, its value even in this latter respect yields to no other form

of instrument, and has induced me to change its original designa-

tion of Chemical Microscope to that of Inverted Microscope, as

the former name might mislead as to the extent of its uses.

It was important for the arrangement in question, so to have

the relative position of the stage and eye-piece, that the eye,

while on a level with th^ latter, could readily see the former and

guide the required manipulations.

Without entering into any detail of the steps taken m the con-

struction of the instrument, I will at once proceed to a descrip-

tion of it, that will be readily understood by referrmg to the

figure. The most important part is a four sided pnsm, with the
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angles «, 6, Cj dj respectively 55^ i^, 52iT^, 145^, the angles

being of such dimensions, that a ray of light passing into the

prism in the directions shown by the arrows^ and perpendicu-

lar to the surface a d^ after undergoing total reflection from the

inner surfaces a h and b c (on both of which the light strikes at

an angle much less than forty-five degrees) will pass out perpen-

dicular to the surface c d. If the line c be followed; it will be

readily seen how a ray of light passing through the object-glass

B, descends into the prism, and passes out of it upwards through

the eye-glass D, the tube of which is inclined to the perpendicu-

lar 35^, The other parts of the instrument are understood by

simply looking at the figure. E is a heavy support that revolves

on another support H, which carries a column I; on which are

placed The prism used has each

side nearly an inch in length, and little less in width, which is

about the most convenient size. The arrangement for adjusting

the focal distances is somewhat peculiarj and is readily under-

stood by reference to fig. 4
There are three tubes (the outer

one of which is F) that slide on
each other, the inner is fastened

to the plate O, the second tube
has a projecting collar, on the

under surface of which rest the

extremities of two springs i/, and
on the upper surface two points

of the lever X, which is moved
by means of the screw T. The plate O is fastened on to the top

of prism by the binding screw L (fig. 1), that readily allows of

the plate being detached at pleasure, which it is necessary to do

at times in order to wipe the upper surface of the prism. The

way in which the observer operates, is to screw one or other oi

the object-glasses to a small cap K (fig. 4) that simply rest on to

the upper end of the outer tube F, which is readily moved up

and down by the finger for the coarser adjustment, while the

minute adjustment is obtained by moving the screw T.
This description suffices to make it clearly understood how the

instrument is used, and the conveniences arising therefrom, l^j

examining an object with this microscope, the object is arrangea

in the ordinary way; when liquid it is placed in a watch glass or

such -glass cells as are convenient to use. In employing re-agents

they can be added, and their effects watched immediately, for i^

is readily seen how theeye guides the manipulations on the stage,

and looks into the instrument almost at one and the sarne time

,

a circumstance that facilitates and renders highly satisfactory

all such operations, as nearly two years experience has coa*

vinced me.
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fluoric acid among our re-agents, as Prof. Bailey has already done,

for the purpose of settling in a most ingenious manner, that the

markings on certain microscopic siliceous animalculse are eleva-

tions and not depressions, as they appear last under the action of

this acid.

On the supporting ring V, are placed the diaphragms, palaras-

cope, achromatic condenser, &c. I have also arranged a small

ring of ivory, through the edge of which two wires pass that can

be made the poles of a galvanic battery, and thereby subject any-

thing to an electric action while on the microscope. The ex-

tremities of the wires may be united with a spiral of small plati-

num wire, which would become heated by the passage of the

electricity, and in this state can be brought immediately over the

object under examination-
There is another and very simple method which I have adopt-

ed for heating or evaporating liquids while on the stage of the

microscope ; it consists of a thin plate of brass about five inches

long and an inch wide, with a hole in the centre. About an inch

and a half each side of the hole, there are two screws projecting

about the tenth of an inch. When required it is placed on the

stage with the projecting screws doAvnwards, that prevent the

plate from touching the stage, and the part of the plate projecting

beyond the stage is heated by a small lamp ; the heat is readily

propagated along the plate, and imparted to the glass that may be

placed along it.

In using this instrument for chemical purposes, it is very neces-

sary to be able to apply the re-agents conveniently, and for this

purpose I place such of them as are used in two ounce phials,

in the neck of which there is a small drop tube as represented

in fig. 3, over the top of which is stretched a piece of sheet india-

rnbber, and by pressing and relaxing it, the liquid is drawn in,

and by pressing the same the smallest possible quantity can be

discharged on the object subject to examination. The tube also

serves as a stopper to the phial, for the length of the capillary ex-

tremity is such that it reaches nearly to the bottom.

The acids and ammonia used are always diluted to about one

half their ordinary strength, to prevent any unnecessary disen-

gagement of vapors.
A moveable stage under many circumstances is very conven-

ient, and I have adopted one of a very simple character, and quite

equal to any of those where the motion is produced by screws or

pinions. glass

fourths of an inch less in diameter than the fixed stage of the in-

strument, and an eight of an inch thick, with a hole m the centre

of nearly an inch dfameter. This is laid in the stage of the in-

strument, the glass sustaining the object placed on it, and when
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required the former is moved by the fingers, which can readily

impart to it the most delicate motioDj as the'- are in part supported

by the edge of the fixed stage. For this suggestion I am indebt-

ed to Prof, Riddellj and both he and myself, after much experi-

ence, feel convinced of its usefalness.

In observing with high powers^ as the object-glass is beneath

the glass supporting the object, and as this glass is usually of a

certain thickness, we have to change our method of observation

—for all powers resorted to in chemical examination this diffi-

culty never occurs, and in using high powers it is easily obviated.

Where the object is already mounted and dry, the thin glass

can be readily turned downwards; but where it is moist, as, for

instance, in examining fresh Desmidice and DiatomacitB^ the fol-

lowing plan is resorted to, namely to use a cell made of a thin

piece of brass or glass, perforated with a hole about a half an inch

in diameter, it is best to give the hole a considerable bev^el in one

direction, as it facilitates the cleaning of it, over the small end of

the hole a piece of thin glass is stuck with balsam or other cement-

When used the object to be examined is placed within, and a

cover of thin glass placed above. When brass is used to make
the cell, it may be as thin as the twentieth of an inch, and I have

two such in my possession, made for me by Prof. Riddell, and

they are certainly the most convenient things of the kind I have

ever used. And here I may remark that for all observation with

high powers, the Inverted Microscope is decidedly superior to the

ordinary forms of mounting, for in the latter case, when an object-

glass of a y^th or y^th inch focus is used, the focus is too short to

admit of the use of cells, whereas in the inverted form, as the ob-

ject is looked at from beneath, the cell may be as thick as one

pleases. Another thing that I have discovered connected with this

class of observations, is that the Diatomacece and DesmidicB can

be observed to much greater advantage from beneath than from

above, for reasons that will be obvious to persons accustomed to

observe these classes of objects.

Another advantage possessed by this instrument calculated to

extend its use for general purposes, is its great capacity for

every variety of illumination, without sacrificing the ease and

freedom from fatigue belonging to the use of this form of Micro-

scope
; for when placed on a table, rather higher than the one

commonly used, and a foot or two from the edge, the observer

can recline on his arms, and observe for hours without the slight-

est sensation of fatigue.*

Medical Department- -as rrui. xtiaaeii, oi tne Meaicai Jjepartment ot tne umversuj ui ^"'^
. j

has been using my microscope for general purposes for more than a year, I ^^^^^^^
of him his opinion as to its advantages, -wbich is expressed in the following letter:

Prof. J. Lawrence Smith :—Dear Sir—la reply to your note respecting Jf^}^^
verted Microscope, I have to say that having formerly been in the habit of usjn^

the mountincrs of Prifrliard T>nllni-rl PnaT%Qii r!liflv«ilJ*iF anri ^Tnrliet- and having ^"*^
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Many little additional conveniences will suggest themselves to

almost all microscopists who may use this instrument, but the

great principle belonging to it is what I desire to make public,

and any other adjuncts that might' be described are such as belong

to all forms of microscope, ....

New form of Eye-piece Micrometer for Measuring Objects

under the Microscope,—Facility of measuring objects under the

microscope is a great desideratum ; and for that reason I now
make known what I have been using for this purpose for up-

ward of two years, as it furnishes all that can be desired. The
eye-piece micrometer ordinarily in use, consists of a glass Avith

divisions drawn in it, contained in a special eye-piece adapted for

its use ; and whenever the measurement of an object is required,

we replace the eye-piece used by the micrometer eye-piece, and
move the object on the stage, so that its image falls on the mark-
ing of the micrometer. With
many inconveniences, among which I will mention the necessity

of using an eye-piece which is not always the best for exami-

nation, the constant interposition of the micrometer in the field of

observation, and the necessity of moving the object so as to super-

pose its image on the micrometer.
The eye-piece micrometer of Mr. George Jackson, described

in Quekett's work on the Microscope, is an improvement on the

one just mentioned, but does not do away with all the objections.

By the present arrangement, the micrometer can be used with

any eye-piece, it can be withdrawn at pleasure and placed over

the image of the object without regard to its position in the field
;

for this purpose the tube of the microscope is in two parts, G and

N (fig. 2), the former has a collar A, and projects a couple of

inches into N, turns freely in it, and is retained by a small screw

n passing through N and playing on a grove in G. On the upper

part of G there is a small rectangular opening in a little mechani-

cal arrangement as seen in m. The various eye-pieces are so

mounted that when placed in the tubeG, the planes of their foci

past year constantly used my best lenses (Spencer's make) in the Inverted Micro-

scope, I am fully satisfied of the practical superiority of the latter for general pur-

poses. With it, observation can be made with more ease and comfort, the light ad-

mits of more convenient and efficient management, chemical re-agents can be applied

to the object with the greatest facility, without endangering the instrument, and

tbe slides can be moved or changed with the utmost facility, and with n.rfcct

?^^!L*?
«^^ ^y^'^t-^- -5i the ^li^f themselves The h^n^.^

^to manifest no vibration with the highest powers, and admits of the attachment of

ev-ery collateral appliance. I shall never willingly return to the bibitual use of any

other known form' of microscope, especially with high powers. The excellency of

your form of microscope depends on having a good reflecting prism below the ob-

ject-glass
; the one used by me, made by Oberhauser of Pans, seems to be perfec-

tion Itself, and seems neither to absorb or distort the lummous rays m the slightest

degree. Respectfully yours, J. i". Kikdell.
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correspond with the opening at g, and at the same time there is

an opening in their mounting which is made to come opposite to

that of ^. The micrometer is seen in fig. 2, and consists of a

brass mounting B with a small plate of glass A, having near the

outer edge a fine graduate scale (the one used is ten millimetres

divided in one hundred parts) made in the direction of the breadth

and not of the length of the micrometer, which little circumstance

is of vast importance : for made as it is, it can sweep the field of

the microscope ; whereas were it graduated longitudinally, it

would simply move in the radii of the field, and therefore could

not be brought on the object in many of its positions.

The manner of using the micrometer can be understood in a

ieiV^ words. In examining with any eye-piece, if it be required

to measure an object. The micrometer B is introduced into the

opening g-, and if not seen distinctly, by turning the screw j? it is

readily adjusted, and by pushing it backwards and forwards, or

turning the tube D, the graduated scale can be readily brought

over the image of the object, either longitudinally or otherwise;

and knowing the value of each division, the dimensions of the

object is readily made out. The manner of ascertaining the value

of these divisions is learnt in almost every work on the microscope.

This method of mine is now adopted by M. Nachet, of Paris, in

the construction of his large microscope.

A neioform of Goniometerfor Measuring Angles of Crystals

under the Microscope.—The measurement of the angles of crys-

tals beneath the microscope is at best a very imperfect operation,

for we can only measure plane angles, the angles between the

faces not being measurable
;
yet, imperfect as it is, it is an im-

portant adjunct in certain researches, as may be seen by referring

to the following, which is an extract from Lehmann's work on

Physiological Chemistry, where he speaks of detecting a minute

quantity of urea in albuminous fluids.

*' If the residue of the fluid, from which the coagulated mat-

ters have been filtered, be extracted with cold alcohol, and the

solution rapidly evaporated, so as to cause the chlorid of sodiurn

(taken up by the cold alcohol) to separate as much as possible

in crystals, or then bringing a drop of the matter-liquid in con-

tact with nitric acid under the microscope, we shall observe the

commencement of the formation of rhombic octahedra, and the

hexagonal tablets, in which, if the investigation is to be unques-

tionable the acute angles ( = 82^) must be always measured. A"^^

the determination of the nitrate, we may also obtain the oxalate,

and submit it to microscopic examination. A good crystals

f

determination yields thp same certainty as an elementary analystSj^

whichj in these cases ^ would never or extremely seldom bepossibte.
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Two of the best goniometers used for this purpose are those of

Ross and Leesom, the latter beingdoubtless the best, and based

on the use of the double refracting spar. After trial, however,
I find it neither as accurate nor as economical in its construction

as the following :

—

Around the tube N, fig. 1, there is a collar X fastened to it ; on
the collar there is a graduated circle S, about three inches in

diameterj turning freely on X. On the tube G a small index / is

fastened. These are all the additional parts necessary, as the

micrometer just described is used to aid in the measurement,

which is accomplished as follows: The angle of the crystal to

be measured is brought as near the centre of the field as the eye

can readily judge of, (a little deviation will not sensibly affect the

measurement) ; the micrometer is then introduced in the opening

g", and turned about until the lines are parallel to one side of the

angle, or until one of the long marks correspond with that side
;

this done, without disturbing the tube G, the graduated circle S
•is turned, until the index t points to zero. Now look again into

the instrument, and turn G until the markings on the micrometer

are parallel with the other side of the angle ; read the number of

degrees on the circle, and this will be the angle or its compliment.

It frequently happens that the micrometer has to be moved in or

out to make the lines on it accord with the second side, but as this

niotion is altogether a parallel one, the accuracy of the measure-

ment is not at all efFectcd. The simplicity of the mechanical

arrangement is readily seen; the same advantage in usmg the

niicrometer with every eye-piece belongs to the goniometer.

Art. XXYllh—Ahsirad of a Meteorologiml Journal, kept a^^ Be-^

hit College, Beloit, Wis.Jor the year 185 L. Lat. 42^ 6Q 16

12^ 03^20'^ W. from Washington: elevation above

above the ocean, 750 leet; by S. P.
N., Ion

Lake Michigan, 172 feet- . ^
,
„.

Lathkop, M.D., Professor of Chemistry and INatural History

Month.
HAROMSTER.

January,

February,

March,

April,

May,
June,

July,

August,

September,
October,

November.
I^<*cember

|ix.
j

Min.
I

Mean
~

28-68 :28'7029-89

29-83 28-95 i29-37
29*58 |29-10 i29-29
29-85 I28-85 129-28

29-61

29-50

29-43

29-49

2885
28-90
*29*09

29-09

29-68 :29-01

29-56

2982
29-74

2ST1
28U
28*55

29-32

29-34

29-26

29*32

129-40

i29'14
29-2C

29-89

29-665 28-543 29-339

THL^RMOMETKR.

56
55

76
76
84
88
95

98

94

76

48
56

Min. I Mean.

-19

8

24

23

44
46
50
32

20
16

24"72

33-57

39-00

43-80

57-30

62-40

71-S4
68-68

66-90

49-61

3483
-12 -2'10

98 1-19 146-895

Clearness
of sky.

5t)4

5-20

6-95

6-37

5-50

5-S5

6-48

5-50

6-82

6-12

4-85

4-56

Prevailing
winds.

'Inches rain &
melted snow.

Second Seeies. Vol. XIY, No. 41.—Sept., 1852.

s. & X.

s. <fr N.

g.E. & N.W.

S. E. & S.

B, <fc N.

y. k >'. w.

5-77 Lx.w.&H.l 65.90

31

2-16

3-43

2-35

15-46

6-52

5-52

9-85

S-40

S-40
1-63

2-63
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The mean temperature of the past year is 47^-895, beingalittle

atove that of the year 1850, which was 47'=^-20U.

The mean temperature of the winter months of 1850-51 is

27°'43; of the spring months of this year 46°-70—being 3^*62

higher than the temperature of the same months in the year

1850. The temperature of the summer months is 67°'64, being

3-86 lower than the temperature of the same months in the

year 1S50. The temperature of the autumnal months is50^'45,

being '88 of a degree above the temperature of the- same months

of the previous year.

The average density of the atmosphere as indicated by the

barometer—29*339 inches—is a trifle greater than in the year

1850, it being for that year 29*27 inches when corrected by add-

ing the decimal "645 whichj by comparison with one of Green's

barometers^—the kind now recommended by the Smithsonian In-

stitute—is found to be the true amount of correction necessary

for the barometer then in use.

The observations have been made, as last year, at the hours

required by the Smithsonian Institute, viz. : sunrise, 9 a. m., o

p. ivr., and 9 p. m.

The amount of rain and melted snow for the year is 55-90

inches, being 4^66 inches more than in the year 1850, though the

amount for that year was more than is thought to be the annual

average. This amount, as may be seen by the table, was not

very equally distributed through the year—being for the month

of May 15*46 inches, and for the month of August 9-85, while for

the month of March it was only -55 of an inch, and for the month

of November 1'63 inches.

The rains in the month of May occuring mostly in the latter

part of the month, amounting in the last day of the month to 4\?

inches, raised the Rock River to an unprecedented height, caus-

ing a flood which did much damage, carrying off animals, bridges

and dams.

The amount of snow which fell in the winter of 1850-51 v^as

greater than in the winter previous, being nearly 15 inches, bnt

was so equally distributed through the winter as to afford but little

sleighing. .

The past year is considered usually productive, though soro ^

of the crops were greatly injured. The spring was very bacK-

ward, more so even than the year before, notwithstanding t

temperature was a little higher. The heavy rains of May greatly

delayed the planting of corn, on which account it was, ^'
/^^^

j
feared that there would be but a partial crop, but the mild fall an_^

the delay of hard frosts gave abundant time for it to ripen, an 1

thus became a good crop. The yield of grass was very hea\y-

The wheat crop was comparatively a failure ; ^^^^ ^^ ^^^^ ?^^^^q
wheat, especially the hedge-row, being greatly injured by



Meteorological Journal at Bcloit^ Wis. 243

blight. Hundreds of acres were not harvested. The winter
wheat; and some kinds of spring wheat, however, did wellj fur-

nishing an abundance beyond what is necessarily consiimed. The
crop of oats was very heavy. The yield of potatoes was very
h'ght, not being injured, however, so much by the rot as by the

blight^ a kind of indefinite term given to some cause which eludes

the search of the agriculturist. Some portions of the State, it is

understood, were almost destitute of this important vegetable.

Some farmers in this region have commenced the raising of
flax, which gives a profitable yield, and is destined to be a crop
of much importance both on account of the seed and the stalk.

The late invention of a machine for pulling flax has obviated the

great objection to the raising of this crop, while the building of

mills for the dressing of flax has opened for it a ready market.

The fruit that has been introduced into the country did well

the past year, and has kept up the fair promise for the future. In
some instances the fruit trees have suflered from the blight.

Some grapes were injured by the frost while in the blossom, but

those later in flowering did finely.

Garden vines were greatly injured by the heavy rains. Some
heing entirely drowned out, while, others rotted at the roots.

There was no second flowering of plants as noticed last year,

6^cept the case mentioned in the calendar on November 10th.

The Caniharis cinerea which has made its appearance here

in increasing numbers for the few previous years was not observed

to any amount. Neither was anything heard of the chinch-hng, so

troublesome the last two years in the northern counties of Illinois.

There were during the year some heavy storms of electric fluid,

particularly in the month of May, frequently striking buildings

and other objects elevated much above the ground.

The prevailing winds have been, as last year, northwest and

north, though we have quite frequent and strong winds from the

southwest. There was a violent wind on the 30th of May,

^hich did some damage by unroofing buildings, removmg fences,

J^c., though its track; as it passed this place, was quite narrow,

Demg but four or five rods in width. Its direction was from south-

yest to northeast. The law of rotation of the winds, alluded to

in the last years abstract, is, in the general, corroborated by this

year's observations ; there were, however, marked exceptions.

CALENDAR.

January_.~2A, Morninsr, meteor seen in the northeast,- 16th,

the thermometer fell from 35° at sunrise to 3° at 9 p. m.
;

tuhps

and jonquils above ground ;
humble bee seen flying about ;

30th,

coldest day in the year thermometer averaging 11° below zero.

i^eirzmry.—23d, severe storm of thunder and lightnmg, with

rain in the night.

*
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March—7th, Ranunculus fascicularis in flower; Pa3onia hu-

milis and star oi Bethlehem up ; 16th, bhiebirds seen and robins

heard to sing—some say that they remain here all winter near

houses (?) ; wood Anemone, Pulsatilla patens in blossom; 24th;

meadow lark seen ; 27th, wild pigeons seen ; Missouri currant in

leaf; 29th, bee larkspur in leaf.

April—2d, frogs singing; 4th, snowstorm; 8th, farmers sow-

ing wheat; 12th, spring beauty in flower; 16th, dwarf iris, Dutch-

man's breeches, blood root and pepperwort in flower ; 18th, wild

geese flying north, strawberry and jonquils in flower ;
24th,

asparagus fit to cut, lanced-leaved and hood-leaved vioIetS; peri-

winkle, filbert and hyacinth in flower ; 25lh, cherry in leaf, cur-

rant in flower ; 26th, Missouri currant, plum^ cherry and pear m
flower; 28th, gooseberry in flower.

May.—3d, Lousewort in flower; 6th, box elder in blossom;

7th, frogs singing the second time, having commenced too soon

before; Sth, ground ivy, flowering almond in blossom ;
Sth, blue

bell andpuccoon in flower; 10th, peach, tulip and painted cup in

flower, Baltimore oriole seen ; 12th, American cowslip and apple

in flower, burr and black oak in leaf—these trees did not blossom

this year; 13th, horse-chestnut in leaf; 14th, Solomon's seal and

bladder nut in flower ; 15th, tartarian-fly-honey-suckle in blossom,

locusts begin to put out their leaves
; 16th, cranes bill, lilac and

daisy in flower; 17th, blue-eyed-grass in flower; 19th, white

moccasin flower in blossom; 20th, wild columbine, wild lupine

and white oak in blossom ; 23d, milk weed in flower; 24th, Vir-

ginian anemone and snow-ball in blossom; 25th, Potentilla cana-

densis ii] flower ; 26th, rose acacia in flower, catalpa and hercules

club in leaf; 27th, fringe tree and yellow moccasin flower m
blossom; 28th, Polygala senega in flower; '30th, feyerwort.

Jtme,—3, sweet scented syringa and spiderwort in flower;

24th, spotted lily in flower.

. Jiili/.— 15th, one of the two hottest days of the year, the ther-

mometer averaging for the day 83|^; 16'th, catalpa in blossom;

20th, Bignonia rachicans in flower; 26th, the other hottest day,

the thermometer averaging the same as on the 15th.

August—27th, some say there was frost.

September.—lOth, splendid aurora ; 28th, heavy frost.

October.—23d, water froze and ice formed 1^ inch thick.

November.—4th, first snow ; lOth, Flos adonis in full bloom.

December.—15, thermometer 19^ below zero at 5| a. m-
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Art. XXIX.

—

Solidification of the Rocks of the Florida Reefs

^

and the Sources of Lime in the Growth of Corals ; by Profes-

sor HoRSFORo, of Harvard.

I. It is required to ascertain by what processes, chemical or

mechanical, or both chemical and mechanical, the surface and the

submerged coral rocks have become hardened.

By the surface rock is intended that thin brown crust, composed

of numerous layers, which is distinguished by great compactness,

and a peculiar ring, when, in detached condition, it is struck by a

hammer, and which occurs on the abrupt ocean side, and more

abundantly on the long slopes on the land side of the Keys.

By the submerged rock, is intended the rock of oolitic appear-

ance which has solidified under water, and which is of inferior

hardness to the surface rock.

The surface rock, so called, has in many places no longer the

outermost position, though it had at the time of it? formation. It

is indeed interstratified with friable light-colored limestone. The
epithet indicates the circumstances of its formation, not its pre-

sent position. •

1. We are familiar with the fact that a mixture of quicklime,

water and sand, spread out upon walls and ceilings exposed to an

atmosphere containing more or less of carbonic acid, in a few days

becomes hard. Analyses have shown that two chemical phenom-

ena are concerned in the solidification, to wit. : the absor[)tion of

carbonic acid from the air, forming carbonate of lime (which salt,

uniting in equivalent proportions with the hydrate, forms, accord-

ing to Fuchs, a compound of great stability); and the union of

the outer portions of the sand-grains with the lime, forming a sili-

cate. Investigation has shown that sand fulfills mechanically a

iiiore important office, by increasing the extent of surface to which

the compound of the hydrate and carbonate may attach itself.

The latter office may also be performed, and equally well, by

pulverized limestone. -

2. It is well known that calcareous springs deposit carbonate ol

lime in crystalline forms. The salt had been held in soUition by

carbonic acid contained in the water. Upon reaching the sur-

face unde
its carbon

r less pressure and the influehce of a high temperature,

- -ic acid is given up, and with it a precipitate of carbonate

oflime takes place. The process is exclusively chemical. •

3. The value of hydraulic cements is now conceived to depend

chiefly upon the presence of silica and lime, the oxyd of iron hav-

ing little or nothing to do with the process of solidification. The
alumina, in the form of a silicate, yields its sihca to the hme>

which, for its transportation, requires water. This explains the

necessity of its being retained under water periods of variable
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length, according to the proportions of the ingredients. The
processes are both chemical and nnechanicaL

4. Gypsnm from which the two atoms of water of crystalliza-

tion have been expelled by heat, rapidly hardens upon being mixed
with water. This is ascribed to the reunion of the sulphate of

lime with the water.

Do either of the above processes suggest the method by which
the rocks of the Florida reefs have been hardened?
The facts presented in the furnished specimens are as follows:

The rock formed under water exckisively is composed of grains

of size less than that of a mustard seed, which, to the naked eye,

appear quite globular and of uniform diameter. More carefully

examined with a microscope, they are found to be far from regu-

lar in form or uniform in size, but present numerous depressions

and prominences. Distributed throughout the intervening spaces

is a fine deposit of carbonate of lime, which adheres with consid-

erable tenacity to the surface upon which it rests.

The surface or crust-rock, though not strictly homogeneous, is

composed of particles so minute as not to be distinguished from

each other. It dissolves in hydrochloric acid, leaving a floccu"

lent residue. The solution, when evaporated to dryness and

ignited, readily redissolves in hydrochloric acid, with only an oc-

casional residue. The solution gives no precipitate with chlorid

of barium. Nitrate of silver gives, in a nitric acid solution, a

white precipitate soluble in ammonia. The aqueous extract

gives to alcohol flame the characteristic soda tint. The powdered

rock, dried at 100° C, when heated in a dry tube, gives off water.

Thus the qualitative analysis of the incrusting rock showed it

to consist of lime, soda, carbonic acid, hydrochloric acid, water,

and organic matter. There were also variable traces of peroxyd

of iron, magnesia and silica. The former two were wanting in

most of the specimens examined, and the silica in some. Numer-

ous specimens were examined for alumina, without in any di-

stance finding a trace of this substance.*
In a quantitative analysis by Homer, and another by Mariner,

the following results were obtained.

* I examined, also, all the species of coral at my command, without fintling a trat^

of alumina in any of them. The hydrochloric acid solution of the coral was P^^^^P

'

tated with ammonia. The washed precipitate was digested for several ^*^^^*^
putassa (previously tested for and found to be free from alumma), and filtered '^'^^rr

trate was then neutralized with hydrochloric acid, and ammonia added. At

standing for several hours, there appeared filaments which were soluble ^'^^^^^-^

potassa nor nitric acid, and which, examined with tlie microscope, proved to

paper; they had been derived from the filter. Beside these, there was no P^^^'P^

tate. The quantities employed were, in several instances, from a quarter to ^u

pound of material. There were examined, Millepora alcicomis; Meandrina ^'^^J'"

thica, two specimens ; Manicina palmata ; Mycedia areolata ; AstrJea microcoamo ,

two specimens ; rock snbaerial, and rock submarine, numerous specimens.
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The total loss by prolonged ignition included organic matterj

water as hydrate of lime and carbonic acid, was as follows :

L 2-7875 gr. lost 1-2687 gr. II. 0-5910 gr. lost 02600 gr.

The water was determined in a chlorid of calcium tube, with
the aid of a low red-heat and an aspirator. (A heat of 175° C.

in an oil bath, expelled but a very small proportion of the water.)

L 0-7519 gr. lost 0-0259 gr. IL 1-2890 gr. lost 00280 gr.

The organic matter was determined by washing on a dried

filter the hydrochloric acid residue.

I 1-7181 gr. gave 00028 gr. II. 0-4461 gr. gave 0-0021 gr^

The carbonic acid was determined in an evolution flask glass.

The results with different specimens varied greatly, and are far

from being satisfactory,

I. 0-8605 gr. lost 0-3347 gr. III. 01720 gr. lost 0*0585 gr.

II. 0*1745 gr. lost 0-0600 gr. IV. 1-6116 gr. lost 0-6277 gr.

The lime was precipitated ^oxalate and wei
r

I. l-3248gr. gave 1-2581 gr. It. 0-2550 gr. gave 0-2330 gr.

The silica was determined in the usual way.

I. 1-3245 gr. gave 0-0002 gr. II. 0-3760 gr. gave 0-0005 gr.

The chlorine of the chlorid of sodium was determined as chlorid

of silver.

I. 0-8933 gr. gave 0-0303 gr. II. 0-6850 gr. gave 00101 gr

Expressed in per cents, we have :

VolatileMalter iwm - 43-99 p. c. to 45-51 p. c.

Water " - 2-17 " 3-44

Organic Matter " - 016 " 047

rni A -1 u >340l ,.
pS-89

Carbonic Acid « - ^34.33 J
33.94

Lime « - 51-17 " 53 12

Chlorid ofSodium'' - 0-04 " 0-04

Silica « - 001 " 001

It is conceivable that the variability in the carbonic acid and

^vater, is due to the more or less advanced stages of change which
the rock has undergone. In the ultimate form of limestone all

the water existing as hydrate in the earlier stages, will have be-

come carbonate.

These ingredients permit no action like that occurring in hy-

draulic cements, in which silica plays an important part; or like

that presented in the hardening of gypsum, in which sulphuric

acid is necessary. To one of the two remaining processes, if to

either, must it be ascribed ;
and as hydrate of lime is present, it

cannot be PYpJnciiroitr occirmprl tf> a nlace with calcareous spring:
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deposits. NoWj how could hydrate of lime be provided from

I carbonate of lime ?

The completeness of the suite of collections provided for me by

Prof Agassiz, has enabled me to answer this question in such a

manner as leaves, I think, little room for doubt. On the main

, land against the Keys, there are depressions which are filled with

water only at long and irregular intervals. This water, like that

within and about the Keys, abounds with animal life. As the

water evaporateSj these animals die, and fall upon and mingle

with the coral mud at the bottom. As the beds become more and

more completely dry, the layer of mud and animal matter hardens

till it forms a mass resembling the surface or crust rock.

Of this soft, growing rock, specimens were collected- Agitated

with water, it yielded a turbid, foetid solution. Tested with acetate

of lead, it betrayed the presence of hydrosulphuric acid. After

standing some hours, a deHcate white film was deposited upon the

containing vessel, at the surface of the water, which proved to be

carbonate of lime. Test-paper showed the liquid to be alkaline.

The addition of soda solution set ammonia free, and the addition

of chlorid of barium and hydrochloric acid showed the presence

of sulphuric acid.

Conceiving this soft rock to be in the condition in which the

solidified crust was at first, the process of hardening seemed of

easy explanation.

The animal matter mixed with the carbonate of lime, contain-

ing sulphur and nitrogen, besides carbon, hydrogen and oxygen,

in the progress of decay, which warmth and a small quantity of

water facilitated, gave, as an early product of decomposition,

hydrosulphuric acid; this, by oxydation at the expense of the

oxygen of the atmosphere, became water and sulphuric acid. The
sulphuric acid coming in contact with carbonate of lime, a salt

soluble in 10,600 parts of water, resolved it into sulphate of lirne,

a salt soluble in 38S parts of water. The carbonic acid set free,

uniting with an undecoraposed atom ofcarbonate of lime, rendered

it soluble. The nitrogen going over into the form of anmionja,

at a later period, decomposed the sulphate of lime, forming sul-

phate of ammonia and soluble hydrate of lime. This hydrate ol

lime, with an atom of carbonate of lime, united to form the com-

pound in ordinary mortar investigated by Fuchs. The carbonate

of lime in solution from the added carbonic acid, as the water is

withdrawn by evaporation, takes on the crystalline form, gi^'i"s

increased strength and solidity to the rock. .

That this explanation may serve, in however small measure, ior

the crust rock on the land slopes of Key West and all localities ol

a similar character, it is necessary that there be animal exuv'ia3 1"

coral mud, or finely divided carbonate of lime. Both these occur.

The water about the Keys abounds in animal life.
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With the influx of the tide, the slopes become overspread with

the water and what it contains in suspension. The retreatingi

water, at ebb tide, leaves a thin layer of the animal matter, mixed
always when the water is agitated Avith the fine calcareous powder.

Before the return of flood tide, exposure to the atmosphere and
warmth have secured the succession of chemical changes enumer-
ated above, and a thin layer of rock is formed. A repetition of

this process makes up the numerous excessively thin layers of

which this rock is composed.
On the ocean side the deposit is formed from spray, during

winds which drive the froth of the sea, containing, with coral

mud, the exuviae from the barrier of living corals upon the low

bluffs of the Keys.*
To these chetnical changes must be added the simple admix-

ture of the animal and vegetable matter, which, like mucilage or

glue, fills up the interstices, increases the extent of surface, and

with it the cohesive attraction ; and still further to the decompo-

sition of the organic matter furnishing carbonic acid, which gives

solubility to the pulverulent carbonate of lime.

The exceeding fineness of the coral mud is due in part to the

stone plants which flourish in the waters within the reef, and

which admit of ready reduction to a powder of extreme fineness.

Of these, two species of Millepora, I, 11, and one of Opuntia, III,

were analyzed by Mr. Scoville in my laboratory.

Organic matter, 4-45 4-t5 1-26 2 58 4-18 5-72

Carbouic acid, 4009 39-64 4108 2-70 3r63 36-81

Sulphuric acid, 0005G 0-0056
—— ~~~

Lime, 47-71 47-98 40-35 46-80 51-81 61-36

Magnesia, 623 5-90 %• -7--

Water, 3-67 3-30 452 5-59 5-92

9592 95-37 99-44 8 99-25 98-81

^
* Professor Dana iu a note to lus last paper on Coral Reefs and Islands in the

July nuiiiber of. this Journal, p. S3, after enumerating briefly the detads of the above

^process of consolidation, remarks :

—

,1^1 „i.„,-«

,
"In the first place, his (Prof. H.'s) paper only alludes to the rock formed abo^o

W-tide level, x^ldch IhaVe called the coral sand-rocL Ag^m, the amount ol or-

ganic matter in corals, as found by an.alysis, does not exceed five per cent.
;
anu ine

sulphur present in this organic matter, is not over one-tenth of me P'^''
c"'^;^ "

hence appears that the amount of sulphur is altogether inadequate for ^uth clunge*-

" But ixl the sands of the l«ach (.vliich have a pecuUarly wlute and <= «»;
^PP«ar-

ance) are washed by the breakers, and the animal matter they contain x..eithtrun-

decomposed within the several grains, or is borne off by t^'^,^'**^'^,;;""/'
L"''£

njatter present cannot contribute to the consolidation. The water,
f

h«
J'^^^

along a sand beach on tlie open ocean have certai.dy not been pro^ ed to tarry m
dissolved animal matter for dissemination among the sands.

Two or three points in this note demand attention from me.

The first sentence of the first paragraph should be read m connection with the

conclusions I and II, expressed at the end of my paper.
;f T 1 n l

In reply to the remainder of the paragraph, the criticism would be ,u8t. .f 1 1ml

any where ascribed the solidification, or ^n/part of it, to any action of the orgaa.0

matter in corals.
, , xl a • *• .1

^ Since the publication of my article in th(, Proceedings of the Association there

have been ma.le quantitative analysis of the more important mgred.cntB of the soft

rock, correspondii, as I conceive,%vith the rock of sub-acrial solidification m the

Second Seeiks, Vol, XIV, No. 41.—Sept, 1852. 32
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The discrepancies in the analyses of the different specimens of

the same species are due to the circumstance that different parts

of the stone plant contain organic matter in unlike proportions

;

and it is very difficult to procure two specimens which, when

first stages of its formation. When first supplied to me, it was of the consistency of

well tempered pottery clay. It is now so hard as to yield only to a severe blow

with a hammer, and is, beside, brittle and coated with fibrous crystals of common salt.

The following analysis made by Everett and Warren, upon samples differing but

little from each other in appearance, have been conducted with great care. They

vary, it will be seen, considerably from each other

:

Dried at a temperature of 100° 0. By prolonged ignition.

L 1-1450 gr. lost 0-0890 gr. 0-8270 gr^lost 0'4870 gr.

11. 1-5325 gr. lost 0-1175 gr. 1*9020 gr. lost 0*8000 gr.

The hydrochloric acid solution left a residue of organic matter. *

L 1*1450 gr. gave 0-2930 gr. II. 1-6424: gr. gave 0-2805 gr.

The mass, digested in diluted hydi'ochloric acid, yielded from existing sulphate

upon the addition of cUorid of barimn to the filtrate, sulphate of baryta.

L 2-3380 gr. gave 01040 gr. II. 1-5325 gr. gave 0-1304 gr.

The organic matter by itself, oxydated in nitro-hydrochloric acid, with addition ot

pulverized chlorate of potassa, yielded to chlorid of barium a precipitate of sulphate

of baryta.

I. 1-5325 gr. gave 0'1505 gr.

oxydated in a mixture of fused nitrate of potassa and carbonate

of soda, yielded to chlorid of bai'ium and hydrochloric acid, a precipitate of sulphate

of baryta,

L 2-3090 gr. gave 0-2850 gr. 11. 1-4322 gr. gave 0-1550 gr.

The hydrochloric acid solution filtered from the organic matter gave a precipitate

of oxalate of lime, which was determined as carbonate,

L 0-8770 gr. gave 0-4100 gr.

Expressed in pe 'cents, the above determinations give of

Water, expeUed at 100° C.

L ri1 p. c. IL 7-66 p. c. Average, 7*72 p. c

Total volatile matter,

L 41-17 p. c. IL 42-06 p. c. Average, 41-58 p. c.

The following per cents, are esthnated upon the substance as dried at 100 ty.

Sulphur existing as sulphate and soluble in diluted hydrochloric acid.

I 0*65 p. a II. 0-90 p.c. IIL 1-26 p. c. Average, 094 p. c.

The whole mass

Sulphur in organic matter.

L 1-45 p. c.

Total sulphur of the above determinations, 2*39 p. c.

Total sulphur by oxydation of the mass, including the organic and inorganic part

L 1-61 p. c. IL 1-84 p. c. Average, 1-72 p. c.

Averanre by the two methods, - - - - 2*05 p. c.

Lime, L - . _ - 30-09 p. c

Placing side by side the results of the above determinations with the^^ y^Q
which Prof. Dana justly conceives to be inadequate to the changes ascribed, we

Per cent. Ter cent.

5' 201S

0-1 2-05
Organic matter.

Sulphur,

The
rmat

e or cnist rock at tne um- --

The soft roct is the residue leH'
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pukerized, will present homogeneous powders of the same con-

siitution.

II. Source of Lime in the Growth of Corals.

' Marcet * as early as 1S23, observed carbonate of lime in the sea-

water near Portsmouth. Jacksonf found it in two specimens of

sea-water furnished by the United States Exploring Expedition;

one from 600 feet, and the other from 2,700 feet below the sur-

face. J. Davyl found the sea-water of Carlisle Bay, Barbadoes,

to contain about yninoth part of carbonate of lime. There was

found scarcely a trace near the volcanic island of Fayal. White||

is of the opinion that it fails only near the surface ;
but the elab-

orate analysis by Bibra'§., of no less than ten specimens taken

generally from a depth of twelve feet, but in one instance from a

bj spontaneous evaporation of a considerable body of sea-water thrown, with its

mingled coral mud and animal matter, into an inland basin, at the rare juncture of

favorable liigli wind and tide. A single layer of the surface rock is the residue left

by evaporation of the water mingled with coral mud and animal matter, thrown up

in spray from the dashing of the waves, or carried up by flood-tide, and left by eva-

poration in the interval between the two tide.s. This will account for its stratihca-

tion, for its occurrence on eminences as well as in depressions and along abrupt

slopes, for its interstratified arrangement with the coarse coral sand
;
mdeed, for all

the phases and peculiarities of it which are presented in the extensive suite ot col-

lections submitted to me. ^^ c il

In addition to the changes enumerated iu the above p.iper as resulting Irom nie

decay

the

thfcmorirJsodkun as'i'tVlli anTmaTbe^conccived to have furnished no incon-

siderable amount of hydrate of lime for the process of consolidation.

Prof. Dana attributes the formation of tliis crust-rock which has J^^en the more

prominent object of my investigation, to the action of *""P "^^'^'^
f-!'^d nc^

the carbonate of lime ind again depositing it upon evaporation.*^ ^Im woiild ac

count for its occurrence in depressions of tlie rock, bu would
»f.^J"""* f^^!^'^

occurrence on eminences or on' abrupt slopes ; nor would it account for the presence

of water as hvdrate of lime. , ,
... . „ i,a= Iippti renlied

The first sentence of the second paragraph of the above criticism ha^ beenrephed

to. I have ascribed no solidifying action to the animal nwtter m <'^'^'""
_

^
In regard to the second :-It will not be quest oned that there is a great amo^mt

of organic matter in various stages of decomposition about coral reefs. B.bia ouna

organic matter in all the ten specimens of sea-water analyzed by him 1
nave^

paper above, repeated the statement made to me bv the P^rt^*;
.^^^^"XfJ^J^J^d

specimens, that the waters within the Keys abound lu ''i'r»l.'t>,.?Sfderom-"Feciinens, that the waters witnm tne iveys «u«l^.>^ ^" •--
.- ., -

j„(.Qn,.
for analysis from witliin the Keys was found exceedingly ofiensive from tl«3jecom

position of animal matter. It yielded the bdor and reactions of byh-osulphunc acm,

vliich are satui-ated at every high water and agam drained at low tiae.

* Annals of Philosophy, April, 1823. p. 261.

f Am. Jour. Science, [2], vol v, p. 47.
I Th t» 308

+ PhiL Magazine, [Zl^xx, p. 232.
, .. ^^

'
^^"^ P* ^

., Ann. de Chemie et de Pharniacie. bcxvii, 90.

1 Am.^Jour. Sci. [2], xiv, 77 and 81.
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depth of four hundred and twenty feet, in various latitudes on

both sides of the equator, shows quite conclusively that it is not

a constant ingredient of sea-water. His analyses do not mention

a trace of carbonate of lime. The quantity found by Davy is

very nearly that which is sokible in water, and is obviously due

to the calcareous marl which abounds near the Barbadoes.

The water from within the Keys was carefully analysed m my
laboratory: it contained lime and sulphuric acid among its ingre-

dients, but not a trace of carbonic acid.

The total want of carbonic acid in a water in which coral life

is so hixuriant, suggests naturally that the stone plant, as well as

the coral animal, possesses the power of abstracting lime from

the sulphate ; the change being due to double decomposition

with carbonate of ammonia excreted from the plant and animal,

yielding carbonate of lime, quite insoluble, and sulphate of am-

monia of the highest solubility. The building up of the calcare-

ous skeleton becomes, upon this hypothesis, of exceeding sim-

plicity. The surrounding element yields at once to the exhaling

carbonate of ammonia the framework of stone.

With this view, there is no difficulty in finding a supply of car-

bonate of lime for the vast masses of coral. The sulphate of lime,

decomposed to furnish the carbonate, is perpetually renewed

through rivers from the continents and islands.

^
The following inferences are legitimately deducible from this

view :

—

1st. Corals would soon die in bodies of salt water wholly cut

off from the ocean.

2d. They might flourish to some extent in waters accessible

to the sea only ai high tide.

In Dana's Report on Coral Reefs and Islands,* he states that

^' where there is an open channel, or the tides gain access over

a barrier reef, corals continue to grow, etc. At Henuake the sea

is shut out except at high water) and there were consequently

but i^VT species of corals, etc. At Ahii there was a small entrance

to the lagoon
; and though comparatively shallow, corals were

growing over a large portion.f

buoted from Prof. Dana's papers in support ui wmcM iim^*^^^— — Y"'
• a +he

foregoing view. I have since learned from the author that I had misconceive

eenge in which the quotations were to be understood, and have become sa i?

especially after examination of the map of the Feejee Islands accompanying
|

f

^
Dana's last article, that the inference that fresh water streams, by their .^"PPv

_

f

aid to be derived from such a source.
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These facts seem to me to give some support to the view ex-

pressed above.

It was of interest to ascertain, in the case of corals, whether the

formation of new coral without was attended with absorption or

partial solution in the interior, and a corresponding reduction of

its specific gravity. Specimens of coral, from the centre, peri-

phery, and midway between, of a mass of Meandrina a foot in

diameter, were reduced to powder, washed with hot water uulil

the chlorid of sodium was all removed, and their specific gravity

ascertained by Storer. The average of three specimens from the

centre, three from the middle, and two from the periphery, gave

the following specific gravities:

Centre. Middle. Periphery.

2,695 2,749 2,785

These results so far support the affirmative of the suggestion above,

as to make a repetition of the determinations desirable.

The chief conclusions to which the above research has con-

ducted are :

—

I. That the submerged or oolitic rock has been solidified by

the infiltration of finely powdered (not dissolved) carbonate of

lime, increasing the points of contact ; and the introduction of a

small quantity of animal mucilaginous matter, serving the same

purpose as the carbonate of lime, that of increasing the cohesive

attraction.

II. That the surface rock has been solidified by having, in ad-

<3ition to the above agencies, the aid of a series of chemical de-

compositions and recompositions resulting in the formation of a

cement.

And I may add that it lends support to the suggestion,

III. That the carbonate of lime of corals is derived from the

sulphate in sea-water, by double decomposition with the carbonate

of ammonia exhaled from the living animal.

[Note.—m. Dana will add some farther explanations and criti-

cisms on the subject of Prof Horsford's paper in another numbef

of this Journal.

—

Eds.]
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Art. XXX;

—

Note on the Eruption of Manna Loa; by

James D. Dana.*
r

M

The account of Manna Loa, by Rev. Titus Coan,t together

with the additional information from letters appended to this pa-

per, suggests a few thoughts confirmatory of views mentioned in

another place by the writer.

L The eruption described, although so vast in its extent, com-

menced with no earthquake—no internal thunderings—no pre-

monitions whatever that were perceptible at the base of the moan-

tain. In almost all descriptions of volcanoes, these phenomena

are set down as essential to the result, especially if the eruption

be of much extent. Some force is supposed, in one way or an-

other, to get beneath the column of lava, and by sudden action to

eject the lavas with violence, amid terrific exhibitions of volcanic

power. But in the majestic dome of Mauna Loa, where the lavas

are carried to a height of 14,000 feet, the outbreak is quiet and

noiseless; the mountain opens, the lavas flow. The vivid de-

scription of Mr. Coan, marked as it is with the actual terrors of

the scene, strikingly sustains these statements. For how unlike

Vesuvius in her great outbreaks is tfie Hawaian volcano, when

the crater, in its intensest eruption, could be approached "within

forty or fifty yards on the windward side/' or " within two miles

on the leeward," and the traveller need retire but to the dis-

tance of "a mile" from the very scene of eruption for his ^^ night

vigils."

11. The mobility of the Hawaian lavas is most remarkably ex-

emplified in this eruption. The fiery rock at the crater formed

literally an open boiling fountain, instead of appearing in eruptive

discharges through a narrow-necked funnel. A jW of clear liquid

lava shot up in ceaseless flow to a height of 300 feet or more,

and, with its surrounding jets and falling spray, produced, as Mr.

Fuller says, the effect of a Gothic structure of moltenmetal, mm
its shafts and pinnacles and buttresses, in quick incessant change

now rising into a tall spire 700 feet in height, now spreading

into more massy forms, and ever dazzling the sight with iis

brilliancy. The scene of this display, according to Mr. Coan,

was 5,000 feet below the summit outbreak^J and it would actually

appear, as lie implies^ that the hydrostatic pressure of the cen

column of lavas in the mountain was the power that kept the je

action. Such a fountain of molten rock is majestic beyond co

ception; and the more wonderful^ the more majestic, viewea

the eff"ect of simple pressure, with none of the convulsive heaving

See further the author's Expl. Exp^ GeoL Eeport, Chapters III ami "^^^^ '

"^^

this Journal, [2], ix, 347, and x, 235. f This vohime, p- -l-'-

X Seven thousand feet, or half way to the base, according to Mr, Fulit;r'

tral
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common in other volcanoes. The terrible roar of tlie crater was

the sound of the ponderous mass agitated to its depths, by the

tossing and falling jets and the escape of the imprisoned vapors;

it was not enhanced even by the occasional shocks of an earth-

quake.
"

III. .. , ^

feet above the sea

'6bo

miles, exhibited at this time no signs of sympathy with the sum-

mit action-* tfc

that this immense crater would be such to Hawaii, But the

lavas rise in the centre of the mountain 10,000 feet above this

vast pit, (or nearly 11,000 feet above its bottom), without pro-

ducing the slightest fluctuation in its boiling lakes.

IV. From the eruptions of Kilauea in 1823, 1832 and 1840,

the writer, in tracing out its history, stated that the course of

changes leading to a new outbreak required eight or nine years,

this being the interval between the known eruptions. The pro-

cess was shown to consist in a gradual filling up of the great pit

for 400 or 500 feet of its depth, attended with an increased

activity when at this height, and followed by a discharge from

some fissure or fissures opened through the slopes toward the sea.

But since 1840, thirteen years have passed and still no eruption

has been observed. The process has, however, been essentially

as indicated by the author, although under a new modification of

its action. The crater did go on filling up at its usual rate, so

that in 1846, it had already risen to a height of 400 feet above the

level it had f The crater, moreover,

^'as then in violent activity, and the black ledge was nearly ob-

literated
; the bottom continued still to rise, and an eruption was

speedily expected. But instead of an eruption, we learn that in

1848 and lS49,t all was nearly quiet, excepting a single convul-

sive heaving iu the latter year. The lower pit was filled with

solid lavas, and the great lake became finally the site of a solid

dome or cone.
r u i

• a
It is however altosether probable, from the retreat of the liquid

lavas and the disappearance of the fires, that a discharge actually

took place at the time expected, but beneath the sea. buch a ctis-

fharge occurring in the usual quiet way, might be unperceived

by the inhabitants of the island. The outflow of lavas however,

must have been but a partial one ;
and, consequently, the bottom

f Kilauea, instead of subsiding, as the lavas retreated, 400 feet

(as commonly happens), retained its place.

Five years have now passed, and the fires, as Mr. Coan states,

are again breaking out. This is a further confirmation of our view.

Inis "Volume t\ ^^0 -r^ i-» t

,
See the auth^Js papers referred to. Also a detailed

^f<l-,f^^y ^f'^^^^^ this Journal [21 ^i 75 t This Joui'nal, [2j, ix, 362, an<l x, »0.
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The process of elevation in the liquid internal lavas has evidently

been going on, as after previous eruptions, although out of sight,

deep beneath the solid rock that forms the bottom of Kilauea;

and they have again reached a height that enables them to be

distinguished. The mode of progress and of eruption may there-

fore correspond throughout with the views presented by the author

in his Exploring Expedition Geological Report, and this Journal,

vol. ix, 347. Yet it is also possible that the fires of Kilauea are

dying out and that thus the change of condition is to be explained.

Although the discharges at the summit of Mauna Loa produce

ijo oscillations in the lavas of Kilauea, it may still be possible

that the increased activity at the summit, and the diminished ac-

tion of the flank crater, during the past ^e\v years, may be con-

nected with the same changes below. These changes may can-

sist in some variations in the distribution of the heat, or, more

probably, in a variation of size or direction in the openings or

channels that serve to supply the water which feeds the fires.

. V. If Kilauea were to become extinct in its present conditioOj

no evidence would exist of its former depth, or of the black ledge

or shelf which has been so remarkable a feature in this crater.

The present depth does not exceed 600 feet—400 feet less than

after the eruption of 1840.* Moreover, as the precipitous rocky

walls are wholly free from scoria and all other signs of recent fires

(looking much like bluffs of ordinary stratified rock), there is no

evidence as to the great eruptions that have taken place, and only

signs of a sort of Solfatara action with outflows of lava over the

bottom of the confined area. These facts bear on the conclu-

sions that might be deduced from the existing features of extinct

volcanoes. \
YL Mr. Coan speaks of the lavas as flowing from an orifice in a

broad stream down the mountain. It is probable that fissures

opening to the fires below were continued at intervals along the

course of the eruption, and that these afforded accessions to the

fiery flood. Such was the case in 1840, and the three tufa hills

at Nanawale, on the sea-coast; mark the positions where these

opened fissures reached the sea. Any internal force sufficient to

break through the sides of a mountain like Mauna Loa, nnist

necessarily produce a linear fissure or a series of fissures, and not

a single tunnel-like opening.
'

^
VIL We have yet received no definite facts as to the angle o

slope down which the lavas descended. Yet we do know tna

in this and in a former eruption the stream continued over the de-

clivities for thirty miles, and these decli^vities have an averag^

angle of six or s^yqu degrees, though made up of subordina e

slopes varying probably between one and twenty degreees, as i r-

* The central portions of the crater are much more raised than the lateral,

over them the depth cannot exceed 500 feet
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Coan mentions when describing the descent of the lavas in the

summit eruptions of 1843 * The slopes of Mauna Loa, although

the mountam is over 14,000 feet high, are therefore not too steep

to receive accessions from top to bottom, from eruptions of vast

extent over its sides. With such facts, in connection with others

brought forward by the writer, we are assuredly sustained in

not admitting the universal application of the so-called elevation

theory. But in rejecting this theory, we do not go to the op-

posite extreme, and adopt in its full extent the overjlow theory.

The truth, as usual, lies between the two extremes, as the wri-

ter has elsewhere urged. Both causes have acted in the history

of all volcanoes ; both act from the verj commencement of the

germ-cone. There is elevation from the central action, from the

opening and filling of fissures about the centre, and also from

the outflow of lavas. The first of these operations may be most

effective in the earlier periods of the rising mountain ;
but each

continues to act till the fires die out; and in the later periods,

especially, there is often a Jlattening process, arising from the

spread of lavas ejected from fissures about the base of the moun-

tain, which extend the shores, and diminish the angle of slope.

VIII. The interval of time between the last three eruptions of

the central crater of Mauna Loa is nine to ten and a half years.

'^hQ first of these three took place in June, 1832; the second m
January, 1843 ; the third in February, 1852. The recorded

eruptions of Kilauea have occurred as follows, leaving out that of

. 1789: the first in 1823, the second in 1832, the third in 1840,

probably a fourth through a submarine or subterranean vent m
1847 or 1848, and the fires are now increasing again in activity.

In 1832 there were thus eruptions from both of these extensive

craters of Mauna Loa.

We annex additional notes on the eruption from different

sources. The account of the whirlwinds produced by the crater

^re of much meteorological interest.

1. -From a Letter of H. Kinney, dated Waiohinu, Haicaii, April 19,

1852, (publishf;d in " The Pacific," San Francisco, of June 18.)

The light of the volcano, at night, was very great—illuminating the

surrounding country for many miles distant, and givmg to the over-

hanging clouds the appearance of an immense body of fire. Alter

witnessing this for several nights, my desire to visit it became so strong,

that I resolved to make the long and tedious journey, to take a near

view of this grand display of the Almighty's power. Accompanied by

Mr. Fuller, I set out on the 1st day of March. After travel Img through

^voods and over wide districts of naked lava, we arrived at the vicinity of

»h« eruption on the forenoon of the third day. Its deep, unearthly

* This Journal, [2], x, 244.

Second Series, Vol XIV, No. 41.—Sept., 1852. 33
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roar, which we began to hear early on the day before, " waxed louder

and louder," as we drew nearer and nearer the action, until it resembled

the roar of the ocean's billows when driven by the force of a hurricane

against a rock-bound coast, or like the deafening roar of Niagara.

We first reached the deep channel, through which a wide stream of

liquid lava had flowed down the mountain, desolating an area of vast

extent; it had ceased to flow in this direction, but was flowing still at a

little distance, where we gazed with delight. The main stream was

still beyond, which we could not approach, on account of the great

heat : but at night we had a fine view of the fiery river, at no great dis-

tance from our encampment. Though the lava gushed out in several

places like water-springs, yet the main fountain was one of indescriba-

ble grandeur. In the midst of a forming cone, with a base of 200 or

300 feet there shot up a jet of clear liquid lava to the height of from

400 to 800 feet, combining in its ascent and descent all the beauties of

the finest water fountains—jet after jet ascended in constant arid regu-

lar succession, day after day ; descending, it mostly fell back into the

crater, but sometimes it fell spattering on its sides, and flowed down,

uniting with the main stream. The outer portions cooled to a black-

ened mass while in the air ; the upper and llgliter portions were earned

by the propelling force to the regions of the clouds, .and fell in showers

over the surrounding country.

The intense heat of the fountain and stream of lava, caused an influx

of cool air from every quarter; this created terrific ivhirlwindsj which

constantly stalking about, like so many sentinels, bade defiance to the

daring visitor. These were the most dangerous of any thing about the

volcano. Sometimes we were compelled to prostrate ourselves for^

safety. Once we ventured within about a quarter of a mile of the great

jet; soon one of the most terrific whirlwinds formed at the crater, and

advanced straight towards us, threatening us with instant ruin ;
but for-

tunately for us, it spent its force and turned to the right, leaving us to

make a rapid retreat. ^

. - u
We saw a similar one whirling around the jet, and concealing it with

a dense cloud of ashes, as if engaged in a furious combat. The tvvo

contending elements presented a most wonderful spectacle. When t e

strife ceased, the fountain appeared in constant action, as though nothing

had occurred. Clouds approaching the volcano were driven back, an

set moving in wild confusion.

The glare of the liquid fountain was very great, even when the sun

was shining ; but at night it was vastly more so, casting the light o

nearly a full moon in the shade, and turning night into day.

2. From a Letter ly Mr. Fuller, dated Waiohinu, March 28.

There played ^fountain of liquid fire of such dimensions and suc^

awful sublimity, shaking the earth with such a constant and ^^^*^"i^^

roar, that no picture of the classic realms of Pluto, drawn by ^^^^^^^^

or Roman hand, can give you any adequate conception of its gran e •

A few figures may assist your imagination in its attempts to pain

scene.. I made the following calculations, after careful ^^^^5^'^

tions during nearly twenty-four hours, from different points withm
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mile of the crater, and, after deliberate discussion with Mr. Kinney and

companion, vvith different objects around us. Some of these calculations

have been confirmed by a somewhat accurate measurement by Mr.

Lyman, of Hilo.

The diameter of the crater, which has been entirely formed by this

eruption is about 1,000 feet, its height from 100 to 150 feet. One part

of the crater was raised 50 feet during our presence on the spot. The

height of the column of red-hot liquid lava, constantly sustained above

the crater, varies from 200 lo 700 feet, seldom falling below 300. Its

diameter is from 100 to 300 feet, and rarely perhaps reaching 400 feet.

The motions of this immense jet of fire were beautiful in the extreme,

far surpassing all the possible beauties of any water fountain which can

be conceived ; constantly varying in form, in dimensions, in color and

intensity
; sometimes shooting up and tapering off like a symctncal

Gothic spire, 700 feet high ; then rising in one grand mass, 300 feet in

diameter, and varied on the top and sides by points and jets, like the

ornaments of Gothic architecture. The New Yorker, who, as he gazes

on the beautiful spire of Trinity Church, can imagine its dimensions

increased three-fold, and its substance converted into red-hot lava, m
constant agitation, may obtain a tolerable idea of one aspect of this ter-

rific fire fountain. But he should stand at the foot of Niagara Falls, or

on the rocky shore of the Atlantic when the sea is lashed by a tempest,

in order lo get the most terrific element in this sublime composuion of

the Great Artist. For you may easily conjecture that the dynamical

force necessary to raise 200,000 to 500,000 tons of lava at once into

the air would not be silent in its operation.

The eruption of which I have written broke out on the morning of the

18th of February, at about 3 o'clock, and continued twenty days. The

crater is situated on the base of Mauna Loa, about 35 miles from liilo,

and 25 from the old crater of Kikiuea. Its height, above the sea, is

about 7,000 feet. It has formed a stream, winding down the mountain

5ide, whh several branches 30 or 40 miles long, from one-fourth to two

miles broad, having a depth, in some places, of 200 or 300 feet.

SCIENTIFIC INTELLIGENCE,

I. Chemistry and Physics.

•Schneider

has proposed a method of determining the presence o arsenic, uasea

upon the fact that arscnous acid, in the presence of sulphuric add ana

metallic chlorids, is converted into chlorid of arsenic and volatilizes

^^ith the vapor ^f chlorhjdric acid under 100 C. Experiment has

shown that the presence of organic matter, even in grea excess does

not prevent the formation of chlorid of arsenic; and that by ft 'btion

all the arsenic can be isolated from the organic substance. The arsen.c

'"ust be in the form of oxyd or chlorid, and no other oxydizing substance

should be present. The substance to be investigated is cut mto small

pieces, and introduced into a tubulated retort; fragments of fused chlo-
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rid of sodium are to be added, and a sufficient quantity of water to cover

ihe mixture. The retort is to be connected with an empty receiver,

and this by a tube bent twice at right angles, with a flask containing

distilled water and cooled externally. Sulphuric acid is lo be introduced

into the retort, in small portions at a time, through a Welter's safety

tube, and the retort very slowly healed. The distillation goes on quietly,

and there is but moderate foaminj^ when the proper quantity of water is

used : the boiling is to bo continued as lontr as a portion of the distillate,

tested with sulphuretted hydrogen, gives a yellow precipitate. It is

best lo employ in this process an excess of salt, to prevent the forma-

tion of sulphurous acid ; fused salt gives the most consrant and lasting

evolution of gas. When the distillation is over, the distillate is to be

oxydized very carefully by means of nitric acid, or chlorate of potash,

to determine the arsenic quantitatively, as arsenate of ammonia and

magnesia. The residue in the retort contains no traces of arsenic.

[The method here given appears to deserve attention, but it must be

borne in mind that antimony would probably be volatilized in the same

manner as arsenic under the circumstances. The process would admit

of ready verification by a repetition of the whole distillation, in a fresh

apparatus, with the chemical materials used in the previous investiga-

tion, but without the substance to be tested for the presence of arsenic]

Pogg, Ann,^ Ixxxv, 43.

2. Identity of Donarium with Thorium,—The results of Damours

investigation of the supposed new metal donarium, have already been

noticed in this Journal. Prof. Berlin, of Lund, in Sweden, has also

studied the subject, and, like Damour, infers from his analysis that

orangite is identical with thorite, and, consequently, donarium wua

thorium. Bergemann has, however, continued his researches,^ and

while expressing himself with due caution, is not prepared to admit the

conclusions of the French and Swedish chemists, so that some^doubt

may still be entertained upon the subject.— Pogg. Ann., Ixxxv, 555.

3. Conversion of Sulphates into Chlorids.-^RosE has found that the

alkaline sulphates are converted into chlorids by repeated ignition vvitn

chlorid of ammonium. This method cannot, however, be employe

when the sulphates of lithia or magnesia are present, as these sal^

are not decomposed by sal-ammoniac.

—

Berliner Monatsherichte^ rcl)'

ruary^ 1852.

4. Anhydrous Organic Acids,—Gerhakdt has succeeded in isolating

acetic and benzoic acids, C4H3O3 and Ci4H503,and in pointing out

a method by which many other bodies of a similar nature may doubt-

less be obtained. When an equivale

fully heated in a sand bath, with an equivalent of oxj

a reaction takes place which is expressed by the equation

Ci4H505,NaO-fCiai502CI=NaC14-2Ci4H503.

The mass in the retort, washed with water and carbonate of soda,

leaves a white substance crystallizing in beautiful oblique prisms fusing

at 33 C, entirely neutral and volatile without decomposition. Thissu -

stance is the anhydrous benzoic acid, C14H5O3, which boiling water

gradually transforms into ordinary benzoic acid, ^*^^^^^"S z.k
caustic alkalies effect this transformation almost instantly. Healed wi

nt of dry benzoate of soda is care-

auivalent of oxvchlorid of benzoyl
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alkaline cinnamates, cuminales or salicylates, the oxychlorid of benzoyl

produces what may be termed double acids, that is to say, compounds

of two anhydrous acids. These are oily liquids, inodorous and insolu-

ble in water, but rapidly converled by boiling water into mixtures of

the hydraled acids. Anhydrous acetic acid is obtained by healing the

oxychlorid of benzoyl with an excess of fused acetate of potash.
^

It is

a perfectly colorless mobile liquid, highly refracting _ and possessing a

very strong odor analogous to that of glacial acetic acid but more

powerful. It boils at 137° C. : it is heavier than water with which it

does not mix ; by long agitation, however, with water, or by gentle

healing, it is dissolved and converted into ordinary acetic acid. By the

action of the oxychlorid of phosphorus upon the acetates, Gerhardt has

succeeded in obtaining the oxychlorid of acetyl, C4H3O2CI, as a color-

less liquid boiling at 56° C, and readily decomposed by water into

acetic and chlorhydric acids.

—

Comptes Rendus, xxxiv, 755.

[Note.—h will be seen that the method employed by Gerhardt is

identical in principle with that used by Williamson in preparing his new

alcohols. The same questions arise in this case as in the case of the

alcohols cited. Gerhardt doubles the formulas of the anhydrous acids

which he has discovered, and unites them (in the ordinary equivalents)

C2SH10O6 and CsHeOe, or using his own equivalents, C14H10O3 and

C4H6O3. The whole question of the constitution of the new compounds

depends upon this : can a given molecule unite chemically with another

molecule of the same species so as to form a third molecule of a differ-

ent species > There are at present, we believe, no means of answering

this question, and the views of Williamson and Gerhardt are pure as-

sumptions not based upon any known facts, as is also the idea that the

equivalents of all organic bodies must be represented by four volumes

of vapor. Gerhardi's fine discovery only lends new strength^ to the

views of Berzelius with reference to the organic acids, by pointing out

the great analogy which exists between the anhydrous organic acids

and the anhydrous inorganic acids as SO3 and NOs.—-w. G.J
_

5. Equivalents of Sulphur and Barium.-STRUVE has determined

'he equivalent of sulphur by reducing sulphate of silver by hydrogen.

A mean of six determinations gives 16-001 or 200-00, which confirms

the correctness of the received number. The same
_

chemist
f'^.f^'i

determined the equivalent of barium by decomposing the chloria 01

barium by sulphuric acid, and weighing the resulting sulphate. As a

mean of two experiments he obtained the number 68-13 or »^^^^;
^nn. der Chemie und Phannacie^ Ixxx, 203. ŵ. G.

'/
1

(from a letter to the editors, dated Baltimore, July I6lh, 18&^)—
^
^m

perfectly aware that the corrosion of lead by galvanic action, induced

by uniting lead with other metals under water ^ a well known fact

first proved by the experiments of Dr. Fans of England
;
and being

well known, 1 am surprised that so little attention has been gtven lo .%

^vhen we consider the suffering brought on by impregnatmg the system

with lead.

A case' recently occurred here, which demonstrates clearly the im-

propriety of conaectin<T lead with another metal under water. A gen-
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tleraan residing near the city having occasion to get the pump supply-

ing his house with water repaired, it was found on examination that the

portion of the lead pipe connected to the pump by a brass coupling,

was to the extent of an inch almost entirely destroyed and only held

together by a few shreds of lead. As it seemed impossible that this

could have been caused by the action of the water alone, more espec-

ially as the rest of the pipe was entirely uninjured, I was requested by

Dr. T. H. Buckler to examine the water, both as to its action on lead

and chemical constituents. I proctired some of the water, and the fol-

lowing is an extract from a note which w^as sent with the water. '^ This

water is forced from the well by a brass or copper-force pump through

a lead pipe ; it has been in use since 1847. This year the pump be-

came out of order, when a leak was discovered in the lead pipe at its

connection with the brass coupling which joins it to the pump, the lead

being nearly all destroyed. An inch from the connection the lead was

apparently as perfect as when first used nor can we discover that any

other part of it has been affected either by the water or the other metal."

About four ounces of the water were placed in two beaker glasses.

In No. 1 a bright strip of lead was immersed ; in No, 2 a strip of lead

and brass connected. In order to obtain comparative results I likewise

experimented on water from "Jones Falls," that now used by this city.

They were covered over with paper so as not to exclude the air en-

tirely, and allowed to remain undisturbed for a week, at the end of

which time both waters had become slightly turbid and the lead in each

was covered in some parts with a thin white film.
After acidulating the solutions with hydrochloric acid, a current of

sulphuretted hydrogen was passed through each separately.

''Pump water,"—No. 1. Lead, alone, very slight precipitate of the

sulphid. No. 2. Lead and brass, copious precipitate.
Jones Falls—No. L Lead, alone, no precipitate. No. 2. Lead and

brass, copious precipitate,

I evaporated twelve ounces of each down to two, and a qualitative

analysis gave the following constituents.

" Pump water,"

Hydrochloric acid.

Sulphuric acid.

Magnesia.

Lime.
Soda.

Iron, (perox.)

Eeaction neutral.

Jones Falls.

Carbonic acid, free and in combi-

nation.

Sulphuric acid.

Hydrochloric acid.

Lime.
Magnesia.

Soda.
J-

Iron, (perox.)

Reaction, slightly acid

Judging from the quantity of the sulphuric acid precipitated from the

well water by nitrate of baryta, I should infer that there existed a suffi-

cient amount of sulphates to have protected the lead under ordinary cir-

cumstances. I have never been able to detect a trace of lead in *;Jones

Falls' water, nor am 1 aware of any bad effects ever resulting to the

city from the use of lead pipe ; nevertheless it has been just proved by
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experiment that it will act on lead when united with brass, and placed

under the necessary conditions.

The only method which I think will counteract this galvanic action,

is to coat the surfaces with Sonne substance which will entirely prevent

the water from coming in contact with the pipe at the junction.

'/ Some interesting experiments on this

subject have been made by M. Leydolt, in the course of his investiga-

tions upon the crystallization of the silicates. He had examined agate

by subjecting it to the dissolving action of fluohydric acid, and obtained^

a surface with projecting crystals of quartz, that were left untouched by

the acid. On subjecting glass In the same manner, he was surpised to

see that it was far from homogeneous in its texture. All the kinds of

glass examined contain more or less perfectly distinct crystals, regular

and transparent, encased in an amorphous base. The crystals were

brought out by exposing it to the vapors of fluohydric acid (obtained

from fluor spar and sulphuric acid) and vapor of water, and arresting

it when the crystals appear; the amorphous part is a little the most

soluble in the acid.

M. Leydolt observes also that some natural crystals pure and trans-

parent and apparently homogeneous, present similar deficiency in ho-

mogeneity, with the glass ; and he has the subject under further exam-

ination.

8. Analyses of Snow and Rain water; by M. Eugene Makchand.

The snow and rain analyzed fell at Fecamp (France) in the months

of March and April, 1850. A kilogramme of water contained

Snow. Rain.

Sulphuric acid, free or combiued,
Chlorid of potassium,
Chlorid of sodium,
C'hloriJ of miitrnesiura,

Alkaline iodids and broniids,

Bicarbonate of ammonia,
Nitrate of amnKJuia,
Au})ydrou3 sulphate of soda,
!^ulj)hato of inaguesia,
Sulphate of lime,

Ariimalized organic matter containing
iron aad calcium,

Pure water, -

doubtful seimbh propoiilons

doubfffU trace

0-017037 gr. 001143 gr.

trace trace

trace trace

0001290 0-00174

0-001447 0-001S9

0-0156'27 0-01007

trace trace

0-000877 O-0OOS7

0-023846 0-02486

909-939876 999-94914

1000-000000 1000-00000

The organic matter of the snow deprived of fuliginous m«»er«
af-

forded oxyd of calcium 0-008116 grammes, peroxyd of iron U-UUU4W,

organic matter 0015280 — 0023846. __ . ..organic matter 00 15280
9. Tit

S^'iic matter uuiiJ'-:ou = uuaoo'±u. t\rA\
9. Titanium and Zirconia in Mineral Waters, (L'Inst.tut No. 964.

-Dr. Mazade of Valance states that he has detected in the mineral

waters of Neyrac (Ardeche), both titanium and zirconia. He had pre-

viously announced his having found in the same waters, molybdenum,

tin, tungsten, tantalum, cerium, yttrium, glucmum, nickel and cobalt.
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L MiNERALOGICAL NoTlCES, No. IV.
r

(a.) On General Characters of Minerals and Crystals,

On Crystallization and Amorphism ; by Prof. Dr. M. L. Frank-
ENHEiM, (J. f. pr. Chem., liv, 430.)—Frankenheim reviews the subject

of crystalline slructure and amorphism at considerable length, and ar-

rives at the conclusion that although the structure of the intimate par-

ticles of so-called anriorphous substances is not actually proved to be

crystalline by observation, it is still true that all the properties of sub-

stances so-called are perfectly consistent with such a structure.

Delafosse on a relation leiiceen the crystallineform and atomic con-

slitution of certain minerals^ (Ann. des Mines, [4], xix, 3,) revieiced

with objections; by C. Masignac, (Bib. Univ. de Geneve, JVIav, 1851,

xvii, 33.)

On Lettering figures of Crystals; by James D, Dana, (This Jour.,

xiii, 399, xiv, 180.)

On Pseudomorphous minerals ; by Prof. Sillem, (Leonh. u. Bronn's

Jahrb., 1851, 385.)—The pseudomorphous fornns described in this

paper are

Pseudomorphs.

]S"atiTe copper,

Silver glance,

Malachite,

Azurite,

Copper pyrites.

Copper glance,

Horn silver,

Brown iron ore,

Wad,
Gypsum,
Bitter spar,

Kaolin,

Mica,

Talc,

Soapstone,

Forms imitated.

Red copper ore.

Red silver ore.

Red copper ore.
w u

Fablerz.

Copper pyrites.

Silver.

Red iron ore.

Pyrolusite.

Calc spar.
u it

Pseudomorplis.

Sclieelite,

Malachite,

Electric calamine,

Calamine,

Calcite,

Quartz,

Forms imitated.

Wolfram.
Copper pyrites, Fab-

lerz, Calcite,

Blende,Psilomelane,

Fluor spar.
«(

Chlorite,

Galena,

White lead ore,

Red and brown iron

ore,

Brown iron ore.

Leucite, Sodalite.

Wernerite.

Kyanite.

Tourmaline, Actin-
olite, Scapolite,

Kyanite, Stauro-
tide.

Pyromorphite,
Galena.

Pyrites, Specukr
iron, Spliaeroside- Antimony blende,

rite. Magnetic iron,

Marcasite, Calcite, Green earth,

Beryl |Talc,

Magnetic

Galena,

Specular iro n,

Marcasite,

Splierosiderite,

I^ites,
Finite,

Artificial

Feldspar, Pyrope,

Garnet.

Fluorspar, Calcite,

Wolfram, Augite,

Carbonate oflead,

Corundum, Stil-

bite.

Calcite,

iron, Brown n-on

ore.

Calcite.

Calcite.

Steplianite.

Calcite.

Marcasite.

Hornblende.

Antimonite.

Actinolite.

Prehriite.

Actinolite.

/rnmnt. Rend.,

xxxii, 625.)

(S.) New Species.

On Paishergite, and Stratopeite^ two neio minerals; by Igelstroi^,

(J. f. pr. Chem., liv, 190, from Oefv. of. Vet. Akad. F5rh., 1851, No. &i

p- li^^.—Paisbergile is from Pajsberg's iron mine in Philipstadt,
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and is a variety of rhodonite. It is described as transparent. Com-
position :

gi lil'n Fe Ca ilg
46-46 41-88 SSI 8*13 0-91=100-69

Ox 2414 9-40 0-73 2'31 0-35

Hence the formula (JVTn, Fe, Ca)^ gi^.

Stralopeile occurs in the same iron mine. It is pilch-black, and

opaque in masses, and brown or brownish red in thin splinters. Amorph-
ous; fracture flat conchoidal ; streak brown; easily scratched with a

knife blade; G,=2-64. B. B. fuses to a black translucent glob-

ule. With borax on platinum or with soda,. a strong manganese rcac

tion. With muriatic acid dissolves, giving out much chlorine and leav-

ing a silica skeleton. Composition :

Si Mil 3Pe Mg fi

3543 32-41 1027 8*04 13-75

Ox. 18-41 9*83 3-08 3-16 1222

This affords the formula IVIg^ Si^+4(Hn,5Pe) Si+ 12fl.

Stratopeite approachf^s most nearly neolokite^ whose formula is

Mg Si -j- 4 (Mn+ Pe) Si + Sfl.

and specific gravity 2-70. A mineral from Wiltinge in Finland, called

wittingiu is also related to it, its formula being 2(Pe-|-9?Sn) Si+ sB:, and

specific gravity 271—2'76.

Chrismatine^ a new mineral resin; Germar, (Deutsche GeoL Zeits.,

i, 40, and Leonh. u. Bronn's N. Jahrb., 1851, 353.)—This resin occurs in

a red argillaceous sandstone of the coal formation at Wettin near Halle.

Color oiUgreen to yellowish; translucent to semi-translucent; shining,

Unchanged at 16 to 20'' R., but softens at 10 to 12° R. Burns with

flame, whhout smell.

i/5
This mineral, from Galicia,

described by Sclmlz and Paillette, (Bull. Geo), de France, vii, 21,) is a

pyrites in cubes containing traces of zinc and tin. It was named after

Lopez Ballesteros. G.=4-75—4-90,
Chalcodite ; C. U. Shepard, (from Shepard's Min. 3d edit., p. 153.)

—H.=:l-0— 1-5. In globules, stellar groups and thin scales, or granular.

Blackish green, to yellowish brown, with a bronze lustre. Form, rhombo-

hedral ? The columnar individuals possess one very distinct cleavage,

upon which the lustre is pearly and semi-metallic. Streak corresponds to

the color, though paler. Translucent. Sectile. Lamina very flexible.

Yields water abundantly in a closed tube ; and the darker varieties

change to brown. B. B. on charcoal, fuses to a black glass, which is

niagnetlc. It disappears with rapid effervescence in borax, affording a

glass deeply stained with iron. Not acted upon sensibly by cold acids
;

but dissolves easily, in hot hydrochloric acid, with separation of silica. It

appears to be a hydraied silicate of protoxyd of iron and magnesia
;
con-

taming, in the licrht brown varieties,an intermixture of perox. iron, bound

^'th red iron ore, at the Sterling iron mine, in Antwerp, Jefferson county,

N.Y.
; and is named from ^ci^ciJ'/?, like brass, from its bronze-like lustre.

[The mineral externally resembles cacoxene, to which species it was

formerly referred. An analysis of it is much needed.]

Xanlhosiderite, a new mineral from Thuringcr Wald; E. E.

ScHMiD, (Pogg. Ann., Ixxxiv, 495.)—The xanthosiderite is found with

Second Series, Vol XIV, N"o. 41.—Sept., 1852. 34
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manganese ore at Ilmenau. It occurs in fine needles united into con-

centric columnar stellate individuals. H.=:2'5 ; color golden yellowish-

brown to brownish-red, the former silky, the latter greasy in lustre.

On genlly heating gives out water and becomes darker in color, and

with a continued heat, the color becomes reddish brown. B. B. acts as

hydrated oxyd of iron. With concentrated muriatic acid a brown solu-

tion, containing flocks of gelatinized silica. Composition :

Si Pe JfTn ^1 :&

1. Yellow 2-51 74-96 1-82 1-32 15-67 96*28

2. Brown 5*02 7500 1'33 1-51 14-10 96*96

The loss is due to undetermined carbonate of lime, magnesia, alkalies,

antimony, lead, or bismuth, present as impurities. The formula de-

duced is 3Peil2^

On CarroUite, a neiv cohalt minei^al ; by Wm. L* Faber.—This

Journal, xiii, 418.

Two new minerals from Orange Co.^ N, Y*., Dimagnetite and Jen-

Tcinsite^ by Prof. C. U. Shepard.—This Jour., xiii, 392.

'/ Earth; by D. D.

1

Owen, M.D.—Jour. Acad. Nat. Sci. Philad., vol. ii,. part 2, p. 179,

1852, and this Jour, xiii, 420.

On Remingtonite, a neio colalt mineral; by J, C. Booth.—This

Journal, xiv, 48.

Neio Species hy Prof. Meneghini, of Pisa^ with analyses ly Pf'of

Bechi.—This Journal, xiv, 60. Includes the new species, meneghiniie

picranalcime, picrothomsonite, portite, sloanite, schneiderite, savite.

(c.) Descriied Species,

Red Sapphire in New Jersey,—This Journal, xiii, 116.

Anhydrite and Sulphate of Potash {Glaserite.)—The crystals of an-

hydrite, according to Hausmann (Pogg. Ann. Ixxxiii, 572) afford a

prism having the angle JOS'* 6', which" is near the angle of anglesite.

A prism also in sulphate of potash has the angle lOy"" 46'. The fol-

lowing comparisons of several sulphates are presented in this paper.

_ Atomic volume. Axial ratio. Prism co Prism 1-X Prif=m IJ^
K 8 412 23 0-T4B1 :1 :0-57lY 120° 29' 106° 46' 75 »

NaS 33018 0-7494: 1:0-5918 118 46 105 18 76 .^4

BaS 829 37 07659 : 1 :0-6234 116 22 105 6 78 18

tbS 300-75 0-7686 : 1 : 0-6084 117 20 104 55 76 49

Sr S 293-47 0-7817:1:0-6181 117 10 103 58 76 2

CaS 289-99 0-7636:1:0-6531 113 42 105 16 81 ^

The author compares also the sulphates and carbonates, in the follow-

ing table.
Atomic Biff. ofat. p . p^j^^ j.^ Prism l-^

. „ volume. volume. mi=m ro jriiDu

BaS 329-37) ^,„^ 116^ 7' 106° 54' 78" 1»

SaC 286-65
y

^"^^^
118 SO 105 6 '^'^ ^0

Sr S 293-47) ^,oQ ll"? 10 103 58 76 2

Sr C 265-33
y

" ^^^
118 19 108 12 80 U

tbS 300-75) ^..^ 117 20 104 55 76 49

no 2589 [
^'^^^

117 13 108 16 80 20

CaS 289-99) .^,. 113 42 105 16 81 ^
CaC 210 94 f

""^^^
116 16 108 27 81 ^^
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Heavy Spar.—Limpid crystals are mentioned by Mr. F. B. Hough,

as occurring at the iron mines in Rossle, St. Lawrence Co., N. \.—
5th Rep. in Cab. Nat. Hist. N. Y., 1852, p. 43.

Heavy Spar of Nuffield, near Bleicliingly in Surrey.—Cryslah occur,

according to Prof. E. J. Chapman, in ihe^fuller's earth pits in the green-

sand formation. They are tabular in form, with the basal plane (OP)

predominating. Description in Naumann's system (as modified in the

last volume of this Journal) 0, Gc-x , oc, 1-x , 1-QC ,
I.—Phil. Mag,

[4],iii,14L

Carbonate of Strontian, in Oneida Co., N. Y.—This Jour., xiii, 264.

ChiolUe.—An analysis of the chodneffite by M. Durnev, made under

the direction of Jevreinov, affords, as published by Kokscharov (Pogg.

Ann. Ixxxiii, 588)

Al Na Fl Ca FeandMa
13-41 82-31 53--18 0'25 0-55= 100

+ The

sq

18

specific gravity of the Russian cryolite, according to Durnev, is 2-95,

according to Kol<scharov 2-962. Transparent colorless crystals of

chiolite gave Kokscharov the specific gravity 2-G7 ; or the mass in

powder 2-90. A crystal one millimeter in diameter had the form of a

uare octahedron ; angle of the pyramidal edges 107^ 32' (mean of

i trials)
; of the basal, 1 13° 25'— 1 13° 30', giving the axial ratio 1077 :

1:1. In one crystal, were two additional planes. There is no cleav-

age in chiolite, though so stated by Auerbach and Hermann
;
the an-

gle they obtained, 114% is an angle between two faces of a crv-stal.

In one crystal there were th

(calling them x, y, z), x : y

On the classification of the Silicates and their allied compounds
;
by

Prof. E. J. Chafman, (Phil. Mag. [4], iii, 270.)-Our limited space

prevents our citing this paper, which hardly admits of condensation.

The classification is based upon a crystallographic as well as chemica

view of substances. We only question whether tho_ former is not

allowed too much weight: whether there are not striking d'tterences

for example, in the chemical relations of quartz and beryl, which would

lead one who viewed the elements and their compounds in their wiaesi

relations, to hesitate with regard to placing them in a common group.

The subject is acknowledged to be one of great difficulty

ree planes in the same zone, which gave

:1 13° 20'
;
y: z=}S5° 45' ; x : z=69° 10'.

of Willi Hermann has analyzed

tlie williamsite of Shepard, and points out its identity with serpentine.

He obtained (J. f. pr. Chem. liii,31)

Osygen 23-09 0-30 019 IS'SO U'^y

The oxygen ratio afforded, for the water, protoxyds and silica is

2-07
: 3 : 4-24, or nearlv 2:3:4. [See for another ««alysis of ml-

Immslte by Mr. Brush, Dana's Mineralogy, 3d edit., p. 692, where the

conclusion is stated ihat the mineral is an impure serpentine. Mr.

Brush obtained 3-35 p. c. of alumina.]
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Soapstonefrom Sudermannland.—Analysis by Bahk, (J. f. pr. Chem
liii, 313)

Si 51 Sig Fe :S.ln S
61-73 0-84: 80-65 293 ] '40 2-l8=:99-75

Oxygea S205 0-39 11-66 0*65 0*29

Oxygen ratio 1 : 3 and formula MgSl Gray, massive, and without a

trace of crystallization. Resembles meerschaum, but somewhat harder.

Occurs in disseminated grains or massive in iron ore. Whitens when

heated, and very slowly fuses with soda to a globule greenish while hot,

and brown when cold. Some manganese reaction.

Note on ClinochJore^ a mineral of the chlorite family; by W. P.

Blake.—This Journal, xiii, 116; analysis of the same, by W. J.

Ckaw, ibid., 222.

Loganite of T. S. Hunt.—The hardness of this mineral, as stated

by Mr. Hunt in his paper, (Phil. Mag, [4], ii, 65,) is 3, and the specific

gravity 2-60 lo 2-64.

[A small, imperfect crystal placed in the writer's hands by Mr. Hunt,

presents two prismatic planes of nearly or quite similar lustre, though

ainiost dull, and not smooth, the mutual inclination of which was found

to be approximately 126'^, Another specimen afforded two cleavages

apparently alike, with the angle between them of 123° to 124^ These

angles are not far from the angle of hornblende.—J. d. d.]

Oil the Optical characters of Micas; by H. Senakmont, (Ann. de

Ch. et de Phys. [3], xxxiv, 171. See this Journal, xiii, p. 409.)-M.

Senarmont shows thai in twin crystals of mica, the component crystals

have a common cleavage, instead of forming an oblique angle with one

anotlier, as with twins of oblique crystals, and hence concludes that the

form in all instances is a right and not an oblique prism, and that con*

sequently there is in fact no oblique mica. Polarization has enabled

him to detect such twins when not otherwise distinguishable. The follow-

ing are the results of his measurements ; omitting only, in most instances,

those observations which were made on micas of unknown locality.

(1.) Micas tvhose optical axes are situated in the diametral plane of the

longer diagonal. , ,° ° Appar. Incl.

1. Odontcbelon, Daouria; gan^nie dolomite and diopside; brown; cryst. l'
^^

2. Loc. ? Hexagonal; transparent; brown, a little greenish, |"
"

3. Loc. 1 Hexag. ; transparent ; clear brown, i" ^o
4. Loc. ? Hexag.; transparent; copper-colored, ^''

^
6. Ceylon. Hexag.; transparent; clear ffreen, nearly colorless, 2'.-o

o

p
p

8, Zillerthal, in albite. Silvery, imperf. transparent.
ss 59°

9. Arendal, in a feldspathic ruck. Transparent; pale, H'lao
10. Loc- ? Transparent; gray, rhombs, 58^59*^

6. Philadelphia, Transparent ; clear oHve-green, ^^ ^c
1 Siberia, in white quartz. Silvery, imperfectly trp., ^l J^

IL Loc. ?

12. Loc. !

Hexag.;
|

brown
central parts colorless, ^ ' gyo

v^™^.J; clear brown, ^«o
13. Couzerans? Silvery, greenish-grey, with concave surfiice of cleavage, oU

14. St. Gothard, in qnartzose gneiss; hexag.; silvery; clear gray,
^^ g^o

16. Miask. Transparent; clear olive-green,
fi^'fii*'

18. Ekatherinenburg. Transparent; clear pale rose, ^fo
21. Schetank. Imperfectly transparent ; rose-colored, ^ 'o
23. Brittany. Transparent, rhombic octahedrons ; blonde,
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Appnr. Inch

24. Kimito, Finland. Rhombic octahedrons; transparent; clear blonde, 67-68°

25. Finland. Crystals, silvery; grayish green, 67-68

27. Aberdeen. Tran^jparent ; blonde,
i

^^
h o

28. Ekatherinenberg. Rhombic prisms in feldspar; crysi; trp.; nearly blonde, G 9-*

^^ -r « ^1 1 1 . fl- 1 ( a central region, iO
29. Loo. ? Colorless; but affords

-j ^^ outer region, 60°

32. American, probably ; Lepidolite or rose mica,
it't'to

33. Alengon. Hexag.; transparent; grayish blonde, '*>-^7

(2.) Micas loith the optical axes in the diametral plane of the shorter

diagonal,

34. Late Baikal. Hexag. ; deep brown ; transpai-ent, 1
°

35. 36, 37, 38—micas of unknown locahty, ^\^
^

39. Loc. 3 Hexag. ; deep bottle green,

40. yiixony, Hexag.; silvery, clear gray ; transp., macled,

42. Zinnwald, with tm ore. Hexag.; silvery, greenish blonde by trp., 46-4^

43. Loc. \ Hexag. ; transparent ; colorless, ^^
44. Lepidolite ; rhombic, z^
46. Piedmont, Rhombic; silvery reflection

;
grayish green by trp., b^

48. St. Fereol, near Brives. Transparent; olive-green, *6o

49. Milan. Hexag.; greenish-white; silvery; unctuous, not elastic, ^6o

51. Fossum, Norway. Hexiig.; clear olive-green,
^^^^

52. Scotland. Brown; in large thick crystals, y

15
440

o

o

so

o

54. Tarascon (Ariege). Rhombic ; transparent ; colorless,
'

6

J

55. Ural, in graphic granite ; octahedrons in quartz; silv. lustre ;
col. blonde, i

^

o

«0_'jo0o66. Uto. Rhombs ; lustre silvery
;
yellowish blonde by trp.,

On examining different micas pressed between two plates of glass,

and subjecting lliem to changes of temperature, there was no percepti-

ble change in the optical axes.

On Mica and Cordierite, especially upon MasonUe, Chloritoid, Pearl

mica, Kdmmererite, Rhodochrome,BaUimorileand Chrome-chlorite ; by

R. Hermann, (J. f. pr. Chem. liii, l.)-This paper contains general

observations on the mica familyof minerals, presentmg a view ot ibejr

composition and adding some new analyses. Accordmg to the hypothesis

of the author, phlogopite, with Meitzendorff's formula, and mtcscovUe,

constitute, either separately or by a combination of the compounds

in different proportions, the ordinary micas. Thus the mica of Sala,

analyzed by Svanberg, is said to consist of 12 of the former to 1 of the

letter (12aiu), ordinary magnesian mica of 6a+b', lepidomelane of

«+26. Other groups explained in a similar manner, each with its own

relation of a and i, are the Lepidolite group, the PyoP^y"'^^^ 8%"?'

the Margarite group. The Pyrophyllite group includes Gilbertite,iai-

cite, Damourite, Pyrophyllite, Agalmatolite ; and the Margante g oup

includes Seybertite, Xanthophyllite, Brandisite
(^'f^"'^^^J?^'"''

° ^'

Masonite, Diphanite, Margarite, Emerylite, Corundellite, Euphylhte.

The following are analyses by Hermann of species of this group.

Si Si 3Pe te Mg fl

Chloritoid,* 24-54 30-72 l'7-28 17-30 3-75 6-38—G.=3 52

Oxygen 12-71 1433 5-18 3-84 1-47 5-60

ILasonite, 32 68 26-38 1895 16-17 1-32 450 G.=3-46

Oxygen 16-96 12-28 567 3-57 0-51 400
_ ,„„„«^ „„„

Margarite, 32-46 4918 l-34Ca7-42 321 4-93 £:o-op a 1-7 =100-30, G.= 2-99

Orpgen 16-Sl 2296 040 2-12^4 35 001 0^3

* From Katheriuenbcrg.
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[M. Hermann cites the analyses of emerylhe, corundelllte and eu-

phyllile, but had not seen the corrected results, as published in the

writer's xMineralogy, 3d edit., pp. 362, 689, and this Journal, [2], x, 116,

where other analyses are given, and corundeliite is shown to be emery-

lite. There are also new analyses of emeryliie by J. Lawrence Smith

in this Journal, xi, 60. The analysis of margarite by Hermann renders

it altogether probable that emerylite and margarite are identical

J. D. D-]

The chlorite group includes BaltinDorile, Chrome-chlorite, Kammer-

erite, Rhodochrome, Chlorite, Steatite, Thuringile and Cronsledite.

The following are new analyses of species of this group:

Si XI «r f^e Mg fi „

Baltioiorite, 33-26 ^'2^ 434 2-89 38-56 12-44 1'30=100 0.

Oxygen 17-23 336 1-28 0-62 15-32 1102

Chrome-clilorite,Texa.s,Pa. 31-82 1510 090 Pe 4-06 35*24 12'75, JriO-25=10012

Oxygen 16-50 7-05 0-26 1-21 13-70 11-29 005

Kammererite, L. Itkul, 3058 15'94 4-99 f^e3-32 33-45 12-05==100'33.G=2-62

Oxygen 15-88 7'42 1-49 0-73 11-48 1066

Rhodochrome, L. Itkul, 34-64 lOSO 5-50 Pe 200 35*47 12-03 :=1 00-14. G=2-65

Oxygen 17*95 4*90 163 0*60 14-08 IQ-Gl

The chrome-chlorite of Texas, Pa., has a violet-blue to reddish color;

H.=2-5; G.=:2-63; lustre pearly. Texture micaceous or fohated like

talc, and also somewhat plumose. In a glass tube yields water, with

reaction of fluorine and chrome. Wholly dissolved in concentrated sul-

phuric acid, with a separation of the silica, producing a green solution.

Iron-Natrolile ; Dr. C. Bergemann, (Pogg. Ann. Ixxxiv, 491.

H

Along with the brevicite of Brevig occurs a dull green mineral, part y

semi-crystalline in large plates and partly in perfect prismatic crys a s,

having the form of nalrolite, with a perfect diagonal cleavage, btrea^

or powder light green ; in thin splinters opaque ; H.=5; ^—

;

'

B. B. on charcoal infusible, but becomes brownish-black ; ^

^vit^^^^^
^

fluxes fuses and gives an iron-reaction; with borax, a yellowisn ga
j

with salt of phosphorus a green glass, which is colorless on ^^^^
'"p'

In a tube aflbrds water and does not decrepitate. Easily dissolve
^

acids (e. g. muriatic and oxalic) and gelatinizes, even after nea c

Composition

:

Si M Pe fe JNfa (fc little £ iSta ^J.._nQ.308
46-537 18-944 7'486 2-402 14'042 0-550 9-^t><—

^

A SodaUte4ike mineral ; ibid.—BoRE has examined a sodalite of^a

lavender-blue color from the island Lamo near Brevig. '^^^^^^ '^

jth

at Brevig another related mineral, occurring in green feldspar w

greenish elasolite. Color of the mineral dull greenish; streaK

powder while; H.=5; G,zr:2'302; translucent; lustre vitreous^
^^ ^^

curs in large crystalline masses, having a cleavage which seenis
^^^^

rhombohedral. Heated in a tube yields no vapor* B. B-/'" ,^
^^hout

becomes white, and after long blowing the edges become fused wi
^_^^

intumescence. With soda fuses very slowly to a white ename
'^^^.^j^

borax or salt of phosphorus, forms a glass with much difficulty, ^

^^^^

is colorless. In acids easily decomposed, forming a jelly ;
^"^

ing also dissolves readily. Composition :
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Si Si Ka CI ' :^ CadL^Pe

46028 23-972 21483 1-431 0-851 trace —OOHl
Oxygen ratio in the silica, alumina and soda is 6:3:1, whence the

formula is :tfaSi + Sl Si+Cll^a.

Nepheline, variety Sommite or Davyne,—A. Scacchi gives the fol-

lowing as the observed inclination of the basal plane on planes of

the series of hexagonal pyramids, 4-, |-, -|, -i-, li 2, 3,—on ^ 158"^ 52',

on i 154° 151', on i UT 18\ on ^ 136% on"l 117° 22\ on 2 104° 35',

on 3 99° 45'. Cleavage lateral, distinct. The crystal occurred in a

geode in limestone on Mt. Somma with crystals of sodalite. (Pogg.

Ann. 1852, Erganz. iii, Stuck 3, 478.)

MizzonUe and MeionUe^ varieties of Scapolile.—M, Scacchi also

gives figures illustrating the mizzonite and meionite of Mt. Somma-

In mizzonite the adjacent planes in the same pyramid have the angle

135° 56', (see figures of scapolite,) in meionite 136^ IV \
adjacent

planes in opposite pyramids in mizzonite 64"^ 08', in meionite 63"* 40'.

The terminal plane of the prism is often found in crystals of mizzonite

and seldom in meionite. The mizzonite, before the blowpipe does not

intumesce as much as the meionite, and is not so easily soluble in acids.

The mizzonite often occurs in pearly acicular crystals.—(Ibid. p. 478.)

On Scapolite; by R, Hermann,' (J. f. pr. Chem. liv, 410).—The
following new analyses are given in this paper.

Si Si 3Pe te Mn 6a JTa K C
LStroganVite 40-58 28 51 089 -— trace 20-20 3-50 6-40=100-14

Ox. 21*08 19-34 0-26 574 089 4-G5

2. Scapolite, 45-99 28-80 — 2*25 0*25 13-83 2-11 O'YO 4-06fi0-30=98-29

Ox. 23-87 13-45 0'50 0*05 396 0-53 Oil 2-93

3. Ekebergite, 49-49 26-06 2-65 Slg.0-S6 0-25 12-89 4*50 0-80 300tiifr.:=100 00

Ox. 25-69 12'U 0*78 0-14 0*05 3-69 I'lo 0-14 2-16

4. Scapolite, 52-94 27-6-4 Fe 0-30 0-25 9*10 6-89 0'54 l*50no-66:i99-72

Ox. 27-50 12-93 -— 0-06 005 2'60 1*76 0-08 108

5. Red Scan. 5016 28-44^0-76 0*12 014 13-12 1-42 0*91 2-U'(L0SMtfce

Ox. 2600 13-28 0-30 002 003 3*67 036 0-15 2-12 1=98-81

6. WhiteScap.54-G4 2332 " 020 100 O'U 905 8-44 1*24 2-o0,Liifr.^l00'53

No. 2, from Diana, N. Y. ; No. 3, from Hesselknlla, massive, oil

M. Hermann considers the carbonic acid as replacing sdica, while it

is regarded by others, with more probability, an impurity.

M. Hermann makes 4 groups of species or varieties m the scapohte

family, the distinctions in which depend not on the oxygen proportions,

tut upon the hypothetical " heteromerous molecules'' assumed as ex-

isting in the mineral. The groups are

1

(1-) Gehlcnite group.—Gehlenite =:fe^ Si+SlSi.
^^

(2.) Humloldtilite ^rou;^.—The '^ heteromerous molecules are, a

having ihe oxygen ratio 1 : \ ; 1| ; and h with the ratio 1 : 2 : d. Hum-
bo!dti!ite=:(a)° Sarcolite'=(a4-5) ; Alheriasiite zr(a+Z')+ 8a.

(3.) Dlpyre group —i:\\e " heteromerous molecules'' are, fl, having

the oxygen ratio 1:2:4, &, with the ratio 1:2:6. Stroganowite—
(«) ; Dipyre = b ; another variety of dipyre ={Qa^h) ;

a third (Sa-j- J).
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m

(4.) Wernerite group.—The '^ heterornerous molecules" are a, hav-

ing the oxygen ratio 1 : 2 : 3, and J, with the ratio 1 : 3 : 6. Anhydrous
Meioniter=:(a) ; Edingtonite {a)-\-]2iL; Wernerite, 1st van =(a+J)

;

2nd van {a~\-2b) ; 3d van (a+6^>) ; 4th, {a+ 12b). Wernerite = (5).

[This mode of viewing the composition cannot claim for itself sim-

plicity. The various compounds of the scapolite group are isomorph-

ous, from their atomic volume, and ihis splitting up of the formulas into

hypothetical parts affords little satisfaction to theory. The various at-

tempts to write out formulas by different theorists are so diverse in their

results, that we may question whether, in the case of the silicates for

mple, truth and the highest generalizations are not the best displayed

such com-by simply giving the oxygen ratios. We

als. They are at the best, imaginary quantities for the convenience of

classification.]

Minerahgical Notes lij Prof, E, J. Chapman, (Phil. Mag. [4], iii, 141.

Crednerite.—Rammelsberg's formula for crednerite is (B<%6u)^Sn**

Prof. Chapman remarks on the monocllnic cleavage of crednerite and

the probable approximation of the angle to that of augite ; and then sup-

posing that Si may replace Mn, (the examples of which mentioned are

those of manganesian garnet, spinels, vesuvian, hausmannite), he con-

siders the above formula as of the augite type.

Hehiiie.—On the same supposition as to the isomorphism of Si and

Un, and also considering S and O as isomorphous, helvine is observed

to fall into the formula of garnet r+K, or one part of protoxyd bases

to one of silica or peroxyd bases, stated by Mn Chapman to be "equal

atoms of base and acid." The formula of helvine,

(Se, ¥e) Si+ 2^n Si+ Mn S,

becomes on the above hypothesis, 3 atoms of (SCa, Mn S) and 3 atoms of

S/Si, equivalent to the oxygen ratio of 1:3. [The oxygen ratio in

garnet, for the protoxyds, peroxyds and silica is 1 : 1 : 2 ; which gives

the ratio of 1 : 1 for the oxygen of the bases and the silica,—if we sup-

pose that the peroxyds and protoxyds replace one another, as is shown

to be true in very many cases by Gerhardt. This view appears lo be

belter sustained as a general principle, than that of the mutual substi-

tution of Si and B, although instances of this last exist. In either case,

the relation of helvine to garnet is made out, as stated by Mn Chap-

man
; for the above formula becomes thus, fiSi-f{Mn,Mns/si, which is

essentially the usual formula of garnet, having the ratio 1:1:2. ^Je
identity does not require us to suppose the isomorphous relation of the

peroxyds and silica,—j. d. d.]

Phenacite and Benjl—The isomorphism as well as general resem-

blance in external characters of phenacite and quartz, is remarked i^po"

by Prof. Chapman, and he observes that the common phenacite rhonibo-

hedron=|R compared to the quartz form as unity. Beryl is also referred

lothe quartz group, and it is remarked that if glucinabe looked upon as

a sesquioxyd, there can be no difficulty in placing bolh phenacite ana

beryl in that group '' On the other hand, if the formula of glucina be

Be O, the isomorphism of sBe and Si, and the sesq-uioxyd isomorpbs o
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the latter must be allowed. Of the other glucina compouncfs, chryso-

beryl may be a trimetric and euclase a monoclinic quartz. With the

former are associated staurolite, andalusite, topaz, &c.'' [If we calcu-

late the angle of the form JR for quartz, we find it 126^ 52', which is

7 or 8 degrees larger than that of the common rhombohedron of phe-

nacite (115° 25'—116° 40',) This appears to be at variance with the

above conclusions.—j. d. d.]

Prof. Chapman applies the same principle—the isomorphism of silica

and the peroxyds,—to other groups, as sphene and cpidote ; chlorite spar

and chloritoid ; wichtyne, epidote, &c.

Analysis of Caporcianite and HumhoUtile ; Menegiiini and Bechi.

This Jour., xiii, 62 and 65.

Heulandile.—Th\s mineral, according to Mr. G. W. Fahnestock, oc-

curs in small prismatic crystals covering the sides of fissures in a horn-

blende rock several miles southwest of Philadelphia. The surfiice is

rusty from oxyd of iron, which has probably proceeded from the de-

composition of the rock.

Ifrom Brei'ig, Norway
(Pogg. Ann. Ixxxiv, 485.)—This mineral occurs in black opaque crys-

tals associated with eloeolite, zircon and fluor spar at Brevig. Streak

yellowish-green ; II.=5-0 ; G.=3-880, or 3-898 after strong heating.

Form like that of garnet; crystals sometimes half an inch through.

B. B, in thin splinters unchanged ; with soda, a silica skeleton, and ihe

glass yellowish ; with borax, a deep yellowish green glass, which does

not change color on cooling ; with salt of phosphorus, a yellowish-green

pearl and gives the reaction of titanium. With muriatic acid, easily

and wholly decomposed, without gelatinizing; after heating, slill dis-

solved but with difficulty. Composition :

Bi fe Ca Sin Ti&2i Srg<fet

33-355 34-598 25-804 V80l 3-071 trace= 9^319

Oxygen 17-30 7-66 7-32 0-44

The mineral differs from all garnets in its infusibility and its perfect

solubility in acids. It may hereafter be proved to be a partly altered

mineral
; but it is more probable, the author states, that it is a new

Variety.

Garnet from Gustafsbcrg loith Slilbite.—Analysis by Baub, (J. f- pr.

Chem. liii, 312.)

Si XI ¥e fe Ca Sin 31;,'

37-80 11-18 15-66 4-97 30-28 013 trace

Oxygen 19-63 5-22 4-70 100 8-61 0-02

It gives the usual formula ]&' Si+ KSi. Specific gravity 3-6.

On the Composition of £pjWo/e.—Rammelsberg, in Pogg. Ann.

Ixxxiv, 453, opposes tbe views of iVL Hermann wiih regard to the com-

position of epidote, and sustains the conclusion that the oxygen ratio for

Ihe protoxyds, peroxyds and silica, is essentially 1:2:3.

Chrome TourmaUnes.—The Siberian tourmalines sometinries contain

a small amount of oxyd of chromium. They are m acicular groups

and have a fine green color; H.=7-0, G.=3 181. Fusible.-Prof.

Chapman, Phil. Mag. [4].
Secosd Seeies, Vol. XIV. No. 41.—Sept., 1852. 26
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Tourmaline.—A reply lo Rammelsberg on the composition of tour-

maline by Hermann, is published in the Jour. f. prakt. Chem. liii, p. 280.

Emerald of New Grenada.—M. B. Leavy has examined the locality

of emeralds of Muzo. The rock is a black limestone, and the mineral

is accompanied wiili crystals of calc spar and parisite or carbonate of

lanthanum. In the same deposits, M. Lewy collected an ammonite
peculiar to the Neocomian series.

This Jour, xiii, 2G4.

angles of

f New Hampsh

xiii, 117.

f Brookite f
(Verb, der Min. Ges. zu St. Pet., 1848-49).—
This paper was mentioned by us in vol. xi, p.
228. We now add a figure from it, and give

I:Ii=99^ 50^ and 80° ]0\
134^ 21i\2z:2i (over Ti)=124° 12';

ver P)=zl2r 24J' ;
^i : ^i (over P)=

angles of octahedron 1, lOT 35',

the angles anew.
i2:i2
^I:A
148° 39i'

;

54', 142^21 I

2^

124 IT

jdron J,

37', 101

87° 12', 104°

12', 135° 14',

5° 22 i' ; 2-2,

Zircon. --Hyacinth occurs on the North fork of the American river,

California, in ainaost microscopic crystals : form a square prism, with

the diagonal prism, and often with the faces of an octahedron and a zirco-

noid, sometimes with also a basal plane. Colorless or with a smoky tinge.

Chromic Iron occurs at the same locality, in rounded grains, some-

times showing octahedral faces. Also ilmeniie in iron-black grains.—

F. A. Genth, Proc. Acad. Nat. Sci. Philad. vi, 113.

'/ KoKscHAROV has described

and figured octahedral crystals of pyrochlore (Vesh. Min. Ges. St. Pet.,

1848,) in which the angles are truncated, and two additional planes 2-i

and 3-3 replace the edges between the truncating plane ( cc-li dodeca-

hedron) and the octahedral faces. A garnet is also given in his paper

which has the obtuse angles of the dodecahedron replaced by 6 planes,

3(20) inclined on the faces, and 3(|0^) on the edges intermediate.

Xenotime in Georgia and North Carolina.—This Jour, xiii, 143.

The Ilmen malacone has been

examined by M. Hermann (J. f. pr. Chem. liii, 32,) The crystals are

much like those of zircon and present the faces of an octahedron

square prism, oc : 1 : cc ;
pyramidal angle ol I e

octahedron about 124''. Lustre rather weak, somewhat greasy, mean-

ing to adamantine. Lustre of surface of fracture weak and greasy-

Color nut-brown- H.=zil-5. G.=3-9L Composition;

—

Malacone of the llmeri Mou

1:1:1, and of a

Si

Oxygen 10*50

ir

59-82

15-72
311
0-68

1-20

0-26

4-00

S-55

This gives the formula, sZr Si + 2fi[.

i'.
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White Antimony in the Province of Constantine^ Algeria^ (Ann.
des Mines, [4], xx, 81.)—An analysis by M. E. Cumenge afforded

Sb 62 17 fi[ 15 S^e 1 Argillaceous gangue 3 = 98

The formula deduced is 3Sb Os+2Sb 0^-f-15H0-
There are two mines of oxyd of antimony in the Province of Con-

stanline, one north of Aln-Bebbouch, at Sensa, and the other at Oued
Hamimim, northeast of Sensa. The two yielded 1541 metric quintals

of ore in 1850.

Analysis of White Antimony of Fereta^ Tuscany ; Menegiiini and
Bechi.—This Journal, xiv, 61.

Native Iron,—M. Bahr has described specimens of carbonized wood
associated with bog ore from Smaoland, which afforded grains of mal-

leable iron having a specific gravity 6*248—6*4972, and 6-6255 after

hammering, and he considers it as probably a result of deposition

through some electric process, and not artificial in origin. He suggests

for coal containing iron in this manner, if hereafter found, the name
Sideroferite.

On Chrome Iron and Magnetic Chrome Sandfrom Pennsylvania; by
T. H. Garrett.—This Journal, xiv, 45.

Analyses of Braunite, Chromic Iron and Silicatcd Chrome^ from
Tuscany; Meneghini and Bechi.—This Journal, xiv, 6L

Vanadikni in the iron from the Perm Smeltint^ .. „..,_,

ScHUBiN showed in 1839 that vanadium existed in the iron smelted at

Perm. In a cupreous sandstone, in which with the help of a lens,

vanadate of copper was recognized, he found on analysis 0*53 p. c, o(

vanadic acid. An analysis of the pig-iron afforded

ff

C Va Si Cu Fe AI Mg Ca
303 1-99 2-51 12-64 TS'O? O'SQ O'l^ 0-95=98-76

The Hack copper obtained at the same time with the cupreous pig-

iron afforded

Carboa 0-94 Va 1'21 Cu 90*52 Fe 6-17

J. Fritzsche, Bull de St, PeLersh., Chem, Gaz,, No. 218.

On Octahedral Specular Iron ; by T. S. Hunt.—This Jour, xiii, 37K)

Titanic Iron from Miask; E. E. Schmid, ibid. (Pogg. Ann. Ixxxiv,

498.)~A large^ crystal of titanic iron from Miask is a broad table

ISQni^ri.
jjpQ^j ^^^ 95™"^- thick, presenting the planes OR, R,—^R.

Cleavage basal but not perfect ; H.=6; G.r=4-85-4-89 ;
streak black;

very weak magnetic. Composition :

—

?i 28-05 ape 70-7 Sn 0-7= 99-0

agreeing closely with the analysis by Mosander.

Olivine of the Meteoric iron of Atacama; E. E. Sch;\iid, (Fogg.

Ann. Ixxxiv, 50L)—Composition:

Si liicT 3Pe MnMn
36-92 43f6 n-21 ISlr^ 99-10

affording the general formula (% i^e, ISin)^ Si, or sifg^ Si+ (f^e,S[n)3 Si

Analysis of a Nickeliferous magnetic Pyrites from Pennsylvania

by Prof. M. H. BoYE.—This Jour, xiii, 219.
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Manganese Ores.-^The following analyses are by Bahk, (J. f. pr.

Chem. liii, 308, from Oefvers. af Akad. F6rh. 1850, No. 9, p. 240.)

Si Si Pe Mn Ca Mg fl
1. From Klapperud, 36-20 1*11 0-70 47-91 61 4-43 9-43=100-39, jBaAr.

Ox, 18-79 0-5"3 0-21 14*54 0-17 l-7l 8:38

- " " S611 0*90 11*31 42-00 070 0*57 9-43=1 01 -03, ^t-an^^frj.

Ox. 18-75 6*42 3-39 12*75 t)-2G 0-22 8*38

S- " " 34-72 1*09 10-45 42-64 0'56 0*36 9-76=:99-98, 5aAn
Ox. 18-04 0-51 3-13 12*79 0*16 014 S*67

4* " " 23-69 0-61 9-14 56-21 050 0*39 9-51:=10005, A
Ox. 12-30 0-29 2-74 1704 — 645

5. *
«

3S'81 103 7-53Mn46*13 072 1'42 9-57=100-26, B.
Ox. 17'55 0-48 2-26 10-38 0'20 0*55 8*51

6* •*
" 43-30 6-80 4-57 Mn9*88 15-96 11-90 6*13, OoO-39=i98-93
Ox, 22-48 318 1-37 2 22 454 4-61 545, 0-08=9S*93

7. From Skldberg, 092 0*75 2*70^^66-16 0*59 0-28, i^ral 2-07, Ba 15-34,
"^^

Co 002, K 28^99-11

^
Analyses 1 to 3 give the oxygen ratio for ihe water, peroxyds and

silica 1:2:2, and the formula 2Mngi+ 3fl. The species resembles

externally Klaprcth's black silicate of manrranese. Color dull lead-gray

Analysis 4 affords the ratio 1 : 2J : 1 J, and the formula fi* Si^ + gS,

or, it may perhaps be written (2?»nSi-f 3fi)-f (fi^ Si+3fi> The min-

eral occurs mixed with the preceding. Color pure black; fracture

earthy
; but little hardness. G.:zz3-207.

Analysis 5 may have the formula (eSLn^ gi-f£[)-^3?e fi3.
Analysis 6 affords the ratio for watfer, proloxyds, peroxyds and silica

M9 : 2-51 : 1 : 494. The loss is probably part alkali and part pro-

loxyd of iron, which possibly may make the ratio 1 : 3 : 1 : 5, and give

the formula (sS-*^ Si + fl) + K Si^-. Colof light yellow ; massive ; cleav-

age not distinct; fracture fine splintery; hardness small; lustre be-

tween vitreous and greasy ; G.=3-320 at 15° C. It blackens in a glass

tube, and fuses with intumescence on a coal to a black glassy globule.

In fragments dissolves with difficulty in acids, but easily when pulver-

ized
; gives the manganese color. Not dissolved in heated muriatic

acid and only imperfectly in concentrated sulphuric acid.
Analysis 7 belongs to a psilomelane. G.=4'254 at IS'' C. ; scratched

with difficulty by felpspar; powder black; soluble in muriatic acid.

Placodine,~Br, ScHnabel states (Pogg. Ann. Ixxxiv, 585,) that the

Placodine of Breithaupt (Pogg. 1841, p. 631) Is probably a furnace

product, which has resulted from a reduction of nickel ore. Prof. G-

Rose (ibid. Ixxxiv, p. 589) also observes that in his system of Miner-

alogy, published in 1847, he remarked that placodine was probably

identical with the nickehpeise of Wohler, and a furnace product. Al-

though the angles of the two do not seem to agree, still there is a gene-

ral similarity in the crystals, and he found some angles the same. A
new analysis of the nickelspeise has been made by H. Schlossberger,

who obtained—
As S Ni Cu Co Fe

4^-72 1-82 49-45 lltJ O'Sl 045

a result agreeing well with that of Wohler (Pogg. Ann. xxv, 302)-

Prof. Rose closes with the remark that a revision of the analysis oi

placodine is needed.
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s Cu Fe Mn Si

S3-88 32-65 82-77 trace 0-S2

Sulphurel of Nickel in Pennsrjhania.—This Journal, xiii, 117.

Eruhescite and Copper Pyrites of the Espedal Copper Works, Nor^

way; Mr. David Forbes, (Jameson's Edinb. Jour., 1, 278.)—The eru-

hescite has the sp. gr. 4-432, at 60"* F. Composition :-

S Ca Fe Ma Si

24-49 59-71 11-12 01 3-83 = 99-15

This corresponds to the formula' 7€uS+Fe3 S^= sulphur 25'23, copper

63-17, iron 11-60=100. Mr. Forbes reviews various analyses of this

mineral, and concludes that the species is a compound of a protosul-

phuret and disulphuret of copper, with more or less of the copper re-

placed by iron. He thus deduces the formulee :

l>Cu2 S-l-Cu S, (corresponding to S 23-28, Cu (with Fe) 76-62—100)—for the Kil-

lanicy mineral, analyzed Ly Phillips.

Cu^S+CuS (corresponrling to S 25 31, Cu (with Fe) 74-69), for the above ore,

and that analyzed bv Bodemann, Plattnor and Hisinger.

Cu2 S+2Cu S, (corresponding to S 27-60, Cu 72 40), for the crystallized ore analyzed

by Plattner.

Digenite is included under the last, it being a variety containing no iron.

The copper pyrites has the hardness 3*5, and G. (at 60*^ F,):i=4'18i>,

Composition obtained

:

.
' Fft Mn Si

99-62

Analyses and descriptions of Fahlerz, Copper glance^ Chalcopyrite,

Erubescile, Zigaeline^ of Tuscany ; Meneghini and Bechi.—This Jour-

nal, xiv, 60.

Chalcotrichite at the Ferkiomen Lead mzn^.—This Journal, xiii, 117.

On the Galmei of Weisloch in Baden; by Gustav Herth, Dr- Phi-

los. Inaug.. dissert., 46 pp. 8vo. Heidelberg, 1851.

Analysis of Marmatite and oxyd of Zincfrom Tuscany; Meneghini

and Bechi.—This Journal, xiv, 60.

Note on the Lead ores of Chester Co., Pennsylvania,—This Journal,

xiii, 116.

Analyses and descriptions of Galena and Feather ore of Tuscany ;

MENEGHiisri and Bechi.—This Journal, xiv, 60.

Pldtimm and Iridosmine in California; Dr. F. A. Genth, (Proc.

Acad. Nat. Sci. Philad., vi, 113).—A few steel-colored rounded grams of

Platinum were observed among specimens of gold from the American

fork, California, 30 miles from Sacramento city. Iridosmine from the

same locality occurs in lead-colored scales. A collection of white

grains from California, afforded, after separating the platinum, six-sided

scales of a color between lead and tin-white, which on heating on plati-

num foil, gave a strong odor of Osmium, and were probably iherelore

the Sisserskite (Ir OsM ; when thus heated, the scales became irides-

cent and assumed yellow orange and blue colors like steel. Dr.

Genth, on tryiuLT the Ural iridosmine, found that the lead-colored scales

afforded the same colors ; and he suggests that this may be a good test

for distinguishing the Sisserskite from the Newjanskite. He adds that

there are probably in nature only two distinct compounds of iridium and

osmium, viz : Ir Os^ and Ir Os ; and the compound Ir Os^ is probably

a mixture of the two.
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Sulphur mine in Upper Egypt,—An extensive bed of sulphur lias

been opened in Egypt between the village of Keneh and the Red Sea,

at the strait called Bahar el Sefingue. It is soon to be worked.—Ann.

des Mines [4], xvlii, 541.

jfA This Jour, xlv, 103.

Mineralogy of the Granular Limestone in the Gneiss of the Yosges;

M. Delesse, (Ann. des Mines, [4J, xx, 145.)—(1.) Mica.—The most

prevalent mineral contained in the limestone is mica. The mica has

G. ^=2-746 ; color greenish; lustre somewhat greasy; unaltered by at-

mospheric action. Two axes of double refraction very near one an-

other. B. B. exfoliates and gives out a bright light, and fuses with

difficulty to a white enamel. Analysis, p. 153:

Si *l te iSln Ca ]VI^ Na B: Fl ign.

37-54 19-80 1-61 010 0-70 30-32 I'OO ^"17 0-22 1-51—99-97

Ox. 19-51 9-25 0-37 002 0*20 11*73 026 1-22

This gives the oxygen ratio for the protoxyds, peroxyds and silica

13*79 : 9-25 : 19-51ziz3 : 2 : 4, affording the formula sS^ Si+fi= Si- The

optica! character appears to show that the mica is a phlogoplte, although

differing from that species a little in composition. The formula given

for phlogoplte is 3^' Si + 2fi Si-

(2.) Pyrosclerite ?_Occurs especially at St. Philippe, Color gray-

ish, to bluish, nearly emerald green; lustre greasy or waxy; soft;

G.3::2-622. Attacked completely by muriatic acid, but without giving

a jelly. B. B. fuses with difficulty to a whhish glass ; a pure blue color

with nitrate of cobalt. Composition, p. 157:

Si 51 Sr ^e Mn Ca %(bydiff.) fi

38-39 26-54 trace 0-59 trace 0*67 22*16
11'65—IW^J^^

Ox. 19-95 12-40 0-13 019 855 10'36

The mineral resembles serpentine, but contains much more alumina, an

is more fusible. The formula afforded is 3M:gSi+45l Si+^^i^""
possibly

Ug^ Si+Sl Si+3S.

Pyroxene.—A pyroxene (sahlite) from Chippal, afforded, p. 145

Si 51 f'e ^n Ca Mg(bydifif.) ign.

54-01 1-10 4-25 trace 16-10 20*94: S-eO^lU^"^

Specific gravity 3048. Structure that of a sahlite.
_
It is probable^

Delesse suggests, that the original composition of the mineral may a

been modified by a pseudomorphic process. 4 h s

M- Delesse gbserves that the pyrallolite, of Storgard, F'nj^"^' ^^
the angles nearly of pyroxene and differs but little in connposition iro

the sahlite of Chippal. . v

The gneiss enclosing the limestone contains both feldspar \o

clase) and oligoclase, with pyroxene and hornblende. The lonos o

analyses are given.

Si 3tl fe Ca ifTg ^a ^.^.^as^
1. Orthoclase, 64-04 19*92 0-39 0-33 2-18 ^^^

HioO-OO
2. Pyroxene, 53*42 1-38 8*53 21-'72 14-95* . "Tat—IOO-OO
8. Hornblende, gnTi-bk, 44-82 13*18 11'17 9-69 19-48* ' '"^

By diflference.
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M. Delesse remarks on the mineral similarity of the granular lime-

stones of the Vosges and those of the United States and other regions;

pyroxene, tremolite and other varieties of hornblende, spinel, sphene,

graphite, phlogopite, pyrosclerite, are common to both.

Analyses of Limestones of Ilerzogthms Nassau ; by Dr. R. Feese-

Nius, (J. f. pr. Chem. liv, 85 and 374.)

Hydraulic Ltmestome, explored near Thonon {Chablais.)—Marignac

obtained as the result of two analyses

OaO MgG Clay. Water.

50-25 40-95 8-17 0-92 = 100*29

50-36 41-99 V-05 0-37= 99-77

The carbonates of lime and magnesia are in the proportions of a true

dolomite. The color of the rock is a deep gray, texture very fine and

compact, fracture conchoidal.

On the Bioriles of the Vosges ; by M. Delesse, (Ann, des Mines,

[4], xix, 149.)—In the course of this excellent paper, M. Delesse gives

the following analyses

:

Si XI 3Pe lirg 6a ISCa t. ign.

1. Oligockse, Clefcy, 6611 19-33 0-50 047 1-82 8'17 2-89 0-80=T00-09

2. " \^isembacli, 6388 22-27 0'51 trace 2ib 6-66 1-21 0-70= 9S'68

The name Kersantite is applied to the rock at Visembach. It is a

crystalline rock associated with gneiss, consisting mostly of oligoclasd

and mica, with sometimes hornblende, while Kersanton consists mamly
of feldspar. Plate 2, represents very beautifully the appearance of

these and other rocks.

Meteoric Stone of Slannern.—This meteorite fell in numerous pieces

on the 22nd of May, 1808. Rammelsberg obtained in an analysis

(Pogg. Ann. Ixxxiii, 591). Part soluble in hydrochloric acid 3498 p. c.

Part insoluble 65-02 p. c. Composition :

Si *1 I'e Mn 6a Si? Jfa K CrFe

Soluble part, 4619 31-26 2-93 — 16-98 1-12 114 050 —
=|0J./2_

Insoluble" 49-44 2-64 fe 28-31 1-25 820 9-97 0-35 Q-IO 0-83 =.101 09,

[mean of 2 uetermiiiations.

The soluble part has nearly the oxygen ratio of Anorthiie, and the

insoluble part, that of augile. The composition is quite near that ol

the Juvenus meteorite.

Appe7idix,

\

if Iron ^ a new Mineral from Calif

i

)

(Proc. Acad. Nat. Sci. Philad., vi, 108).-This mmeral is from near

Nevada city, California. It has a deep yellow color, and a htjrous or

acicular structure, or is in tufted crystals. An approximate analysis

afforded *

So? Fe % ^Y^ f.
40 85 .

3 * ^^

Theoxyd of molybdenum is, in all probability, molybdic acid. B. B.

fuses easily, and if supported on its quartz matrix, a bluish ring is formed

around the assay. VVith salt of phosphorus, a green bead is obtained

[A very small fragment of this mineral was received here from Prof.

Blakp. nnri w„ .:1.:..„ „„oi^=U hv Mr. Wm. J. Craw afforded molyb-
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die acid and oxyd of iron ; but the amount was too small for any definite

determinations, or even to ascertain whether the iron was in chemical

combination.—J. d. d.]

Slrontiano-calcite, a new species ; Dr. F. A. Genth (Proc. Acad. N.

Sci. Phil., vi, 114, June, 1852).—Crystallization and cleavages like

calc spar : secondary form an acute rhombohedron of 65° 50'. Crystals

minute ; occurs in globular masses, the globules terminating in this acute

rhombohedron. H=3-5. G. undetermined. Colorless and transparent

or white and translucent, the former vitreous, the latter pearly in lustre.

B. B. yields a brilliant light, a slightly crimson flame, and becomes

caustic. The solution in acids gives a white precipitate with sulphate

of lime, but not with sulphate of slrontia, and it therefore contains

strontia. After precipitating the strontia in a portion of the solution,

the addition of oxalate of ammonia produced a precipitate of oxalate of

lime. The quantity was too small for a quantitative analysis, but Dr.

Genth infers that the lime and strontia are in about equal proportions.

The specimen was from Girgenti, Sicily, where it is of rare occur-

rence associated with celestine and sulphur.

2. Lay^ge Deposit of Graphite,—A{ St. John; N. B., near the new sus-

pension bridge over the St. John's river, a very extensive deposit ol

graphite has been opened and explored to a considerable extent, Ihe

vein, or bed as it might more properly be called, is nearly vertical, and

inclosed between beds of highly metamorphic schists. It is entered near

the water on the face of a precipitate cliff about seventy feet high, the

walls of the lode being in the main parallel to the graphite deposit. This

bed has been explored by a gallery or adit level over a hundred feet,

and by cross cuts at right angles to this some twenty or more feet. A'l

these are in the graphite mass, and of course the floor and roof of the

levels are of the same mineral. The quartzose walls have occasionally

approached, and in some cases masses of quartz, or schist, have been

included in the graphite. The course of this deposit is about northeast

and southwest, or nearly in the direction of the strike of the strata of schist.

The graphite is not of a very superior quality as a mass, though por-

tions of it are quite pure. As yet no solid and perfectly homogeneous

masses have been taken out. It has a foliated structure more or jess^

highly marked. Iron pyrites is too abundantly diffused in it to admit o

its use for crucibles. The chief economical use made of it has been i^

facing the sand moulds for iron castings, for which purpose it is g^^""

to a fine powder. Some of the finer parts are also used to manufactur

pencils. Many hundred tons of graphite from this deposit have alrea y

been taken out since the mine was opened two years ago, and the supp y

may be esteemed inexhaustible. The vein or bed reappears on the op-

posite side of the St. John's river, and on the side now opene^d it

^
been traced over a mile. '^^ -^ '^^ ri^nn^it in conformao

metamorphic sch

may represent a former coal bed.

a mile. The position of the deposit m 9^"!^*^"
,

j^g

ists, suggests the conjecture that this deposit of grap

former coal bed.
^{

^jfthe Tertiary Forrnation, (from the Augsburg Uazeii

2'7th May, 1852 ; communicated for this Journal by W. G. LettsoM.;

The flora of the tertiary formation has been hitherto,
comparaiiv ;
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speaking, far less known than that of the coal formation which is of a

far older date ; and even in Silesia, notwithstanding its numerous and

innportant deposits of brown coal, the entire amount of leaves, blossoms

and fruits belonging to this formation, exclusive of stems of trees, did

not exceed forty-three species up to the close of last year.

Since then, however, a discovery has been made which in a ^Gsv

months has already brought more treasures to light, than Monte Boica

in Italy and the celebrated deposit of Oeningen in Germany have

done in a century. This new deposit was discovered by the Superior

Councillor of Mines, Von Oeynhausen, near the end of January, of this

year, in the immediate neighborhood of Breslau, at Schossnitz, near

Kanth, on the railroad ; it is a bed of fossil plants in tertiary clay and

is unique in richness, variety, and admirable preservation. From the

end of January up to the beginning of March there were already dis-

covered no less than 130 species in about six cwt. of clay ;
and every

fresh quantity examined gives additional results. Dr. Goppert has read

a very interesting paper upon the results of the examination thus far

made before the natural history section of the Breslau Society.
^

The

clay is of a whitish color; the plants seldom preserve their original

texture, but usually occur as impressions of a pale brown color, in

which however they are displayed with such precision that even the

delicate anthers of "the catkins of the willow tribe are readily distin-

guishable. These anthers, as well as those of the male catkins of

the plane tribe, occasionally exhibit the pollen. With respect to^ the

families and genera, it may be said that they agree, speaking in a

general way, with those of the other local floras of the brown coal for-

mation. The species are, however, for the most part different ;
only one

species has been hitherto observed, Libocedritos salicornioides, that is

met with in Silesia, in amber, and in the brown coal formation of other

parts of Germany. Of the 130 species that have been found at bchoss-

nilz up to the beginning of March, there are no less than 118 which are

new. As a peculiarity in this tertiary flora may be cited the considerable

number of oaks, of which already 25 varieties have been observed,

whereas at present only 13 are known to occur in Europe,_and or the

most part the species discovered belong to those with incised leaves.

There are, moreover, no less than 17 varieties of elm, some unquestion-

able planes, and varieties of maple perfectly distinct from any hitherto

observed. The genera Daphnogene,Ceonanlhus, Dombayopsis and lax-

odium have been also met with. It need hardly be observed that our

acquaintance with the riches of this recently discovered deposit is as ye

necessarily very imperfect. Palms, which are met with m other ter-

tiary deposits in the immediate neighborhood, have not._thus far been

found; indeed, no monocotyledons have been observed with the cxcep-

tion of a few leaves of grask The origin of the deposit has been ex-

plained on the supposition that there existed here formerly an inland

lake, into which the leaves and blossoms of the trees that perished on

its banks were carried by the wind, and became subsequently imbedded

5n the clayey mud. This recently discovered deposit bears out the idea

that although the majority of the genera of the plants occurring m the

tertiary formation are similar to those now rnet with in Europe, al-

though the species are different and agree rather with African forms

Secoitd Sebies, VoL XIV, No. 41.—Sept., 185^5. 86

t
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than ours, yet that this formation, speaking i^^enerally, contains a flora

distinct from that of the actual flora of the districts mentioned, and

analoo;ou3 rather to that of countries situated several degrees more to the

south, the flora of the deposit at Schossnitz answering, it will be seen,

to that of the vegetation in the southern portion of the United States, or

to that of the north of Mexico. Professor Goppert purposes to lay the

results of the examination of the Schossnitz deposit before the scientific

public, as far as it has at present been made, in a separate work.

4. On the Causes which may have produced changes in the Earih^s

Superficial Temperature ; by VV. HoPKI^^s, Esq., (Quart. Jour. GeoL

S0C.5 viii, 56.)—The following are some of the important deductions

brought out in this extended paper, the whole of which is worthy of at-

tentive perusal and study.

The present effect of the interna! heat of the globe on the mean tem-

perature of the surface, as deduced by Poisson, is about ^V^'^ ^^ ^ ^^'

gree : and the rate of increase of temperature on descending below the

surface is T F. for every 60 feet. If the effect of the internal heat

were 1°, or twenty times the present amount, the descending rate of

iricrease would be twenty times as great as now, or about 20^ F. for

every 60 feet; if 10^, the temperature at 60 feet would exceed 200^

F., a physical condition inconsistent with the existence of animal life on

the surface. Prof. Hopkins hence concludes that internal heat cannot

have modified the external temperature within the more recent geolo-

gical epochs.

The sun (and therefore our system) moves, according to 0. Struve,

at such a rate as to describe an arc of -^d of a second in a year to an eye

situated at the mean distance of the stars of the first magnitude; which

motion would require a period of nearly 700,000 years to pass over a

space equal to that of the mean distance of the stars referred to from the

earth. Now, the heat of space depends on the heal of the stars or suns

radiating heat into it, and this motion is changing the part of space in

which the earth is. But the influence on space of stars so distant must

be exceedingly small and wholly inappreciable. There is no source ot

cold among them, and the remoter distance from the stars that might be

acquired would fail to modify at all the effects of our sun, and can ac-

count for none of the cold of the so-called glacial period.

Changes in the arrangement of the land and in the direction of the

oceanic currents, are now generally admitted, since the able discussion

of the subject by Sir Charles Lyell,' to be efficient causes of variations in

the earth's temperature. Prof/ Hopkins discusses the effects on the iso-

thermal lines, and on the production of glaciers, under different changes

of this kind. -He shows that to produce glaciers in England by ^"^ ^^

vation of the northern part of Europe, or by an elevation of the bed

the Atlantic so as to unite the two continents, an elevation of
i^J^^/

thousand feet would be required. The limit of perpetual snow m nig^

latitudes is usually much above the isothermal of 32°, and soniew a^

below it in the tropical. In the tropics, the temperature is nearly ^

form through the year, and so the limit of the snow. In colder ^^?'^,
^

this limit is the limit in summer^ which is much above the hne ^
^^

mean for 32^ The descent of glaciers is from 1,500 to^ V^^
b:low the snow line. It hence follows that to produce glaciers
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Snowdon, in England, by raising the land, the elevation of the region

must be 7,000 or 8,000 feet above the present level, or to a height of

11,000 feet, as this would be required to carry it 1,000 feet above the

snow level, and the glaciers might in such a case be expected to de-

scend 2,000 feet below the snovv line.

Considering such an elevation, (or the uniting of tbe continents,

which would require much the same conditions as to the height of the

region,) very improbable and without any proof, Prof. Hopkins next

considers the effect of a subsidence of northern Europe, and concludes

that by this means, together with a diversion of the GuIf'Stream, the

requisite glaciers for the produclion of glacial effects in England would

be had. A depression of 500 feet, according to his calculations, would

produce a cold temperature at Snowdon, having the probable mean

of 39" or 40" F., making the line of 32^ F. at a height of 2,200 feet,

or 800 feet below the summit of the Snowdon peak; and glaciers

would then descend from the snow line to the level of the sea. If then

a cold current strike on the land, this would diminish the temperature

further; and should it make a difference of but S"* or 4°, it would bring

the snow limit down 1,000 or 1,200 feet lower, which vvould account

for glaciers reaching the sea, even on the lower mountains of Ireland.

The same conditions would make the snow-line on the Alps 5,000 or

6,000 feet above the sea. The present climate of Fuegia illustrates

well the theory.
r

III. ASTRONOJIY.

New Planet, (xVstr. Jour., No. 45.)—x\nother planet was discovered

on the night of June 24, 1852, by IVIr. J. R. Hind, of London. It ap-

peared like a star of the ninth magnitude, with a steady yellowish light.

Its apparent place June 24, 12"^- YA"^' 53^- Gr. m. t. was K. A. 18^- 12'°-

58^-78, N. P. D. 98° 16' 0"-9.

IV. Miscellaneous Intelligence.

'^iie siae and sonnetimes on the otlier.
. t, ,u ;r, fm

I have already stated that the westerly winds increase bo h in Ire

-

quency and in force from February to July, and then begin to fall od

very gradually. The precise relation of sea to land winds, in each

month, as to frequency, is shown by computing their per-centage ot the

whole number ofobservations. The result for ;he year 1851, is as follows:

* Tills volume, page 132,
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July, sea winds, 97 percent.

August, " 97
September, " 96

October, " 78

November, " 73
December, " 38

(b

ifc

((
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January, sea winds, 44 per cent.

February, " 63
March, " 81

April, " 87
May, " 95
June, ^' 96

To which may be added

December, 1850, sea winds, ...... 49 per cent.

January, 1852, " ..... 34 "

Februarv. 1852, « 69 "

Whatever may be the direction of the wind in the forenoon, in the

spring, summer, and autumn monll)S3 it almost invariably works round

towards the west in the afternoon. So constant is this phenomenon,

that in the seven months from April to October inclusive, there were

but three days on which it missed : namely, on the 8th of April, the

18th of May, and the 27th of August. And these three days were all

rainy, with the wind from south or south-southwest.

The sea winds are moderate in the spring until the month of May,

when they begin to give trouble. In June they increase in force, reach-

ing their greatest violence about the beginning of July. In August they

begin to decline in force, though not in constancy. In September they

continue steady, though moderate, and in October they lose their an-

noying qualities, and become gentle and agreeable.
The sea winds of summer are commonly supposed to come from the

northwest. But this is a great error, arising no doubt from the fact

that our citizens have mostly been accustomed to cold winds in the At-

lantic States from that quarter. In the early spring they sometinies

proceed from north of west. As the season advances they depart en-

tirely from this course, and are almost invariably from south of west.

From May to September, a period of five months, the direction of the

afternoon sea breeze was north of west on twelve days only ;
and even

on these occasions it was mostly within one point of west. The pre-

vailing direction was west-southwest.
I have reason to believe that the wind off the coast, at sea, during the

period referred to, is more northwardly than on land, and that it is de-

flected from that course about the Bay of San Francisco. Such at least

is the account given by the captains of vessels navigating the coast.
^

There was a decided sea-breeze on 23 days in March, 17 days m
April, 22 days in May, 24 days in June, every day in July and August,

28 days in September, 30 days in October, and 8 in November-
The number of afternoons that might be described as icindy^ ^^^^'

L"

February 8, March IQ, April 15, May 18, June 24, July 29, August 2^,

September 19, October 8, November 2. On the 162 days thus noted,

the mornings were seldom windy, the wind rising above a moderate

breeze in the forenoon on 34 days only. In May there were ^^^^^
windy at sunrise, and one in June ; but not one in the months of Apnlj

July, August, September and October. ,

The sea-breeze generally rises to its height soon after noon-aa>,

mostly between one and two o'clock, but sometimes not till three o

foun It commonly falls about sunset, or soon after. Sometimes i
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continues lill midnight. In the early part of the season it is apt Xo set

in earlier and continue later. There w^^s^ 8 windy evenings in May,
11 in June, 11 in July, 5 in August and none in September.
The idea of mist and vapor is commonly associated with these winds

;

but the sky is clear, or partially so, more than half the time. There
were 6 cloudy mornings in May, 11 in June, 16 in July, 21 in .August,

and 22 in September. About 9 or 10 o'clock, the clouds mostly broke
away rapidly, a light breeze springing up at the same lime. Several
hours of very pleasant weather occurred towards noon, alinost every
day. The sun shone forth with genial warmth, the mercury rising

generally from about 50 at sunrise, to 60 or 65 at noon. But when the

sun had reached the'zenith, the wind rapidly increased, coming down in

gusts from the hills, which separate the city from the ocean, and often

bringing with it clouds of mist. But the dampness is never sufficient

to prevent the elevation of clouds of dust and sand, which sport through
the streets in the most lively manner. The mercury falls sudden!)'-,

and long before sunset it fixes itself within a few degrees above 50,
where it sticks pertinaciously lill next morning ; often not moving a
hair's breadth for twelve hours. Sometimes I have examined the in-

strument on the idea that some defect had fixed the column immovable.
The chilling temperature adds to the effect of cloud and dusl. Persons
who have business out of doors are seen buttoning up their coats or over-

coats, and rubbing industriously at the various apertures about the face

as they hurry through the streets, in the worst possible humor. Such
weather, at the summer solstice, with an almost vertical sun, is pro-

nounced "perfectly ridiculous
!''

The mist often increases towards evening, and when the wind falls,

remains all night in the shape of a heavy fog. Sometimes, when the

sun has been shining brightly, the mist comes in from the ocean in one

great wave, and suddenly submerges the landscape. In a few minutes
it nnay vanish, and give place to the cheerful sunshine. In short there

|S no conceivable admixture of wind, dust, cloud, fog and sunshine, that

is not constantly on hand during the summer 'at San Francisco. Not
"rifrequently you are tantalized with a rainbow at sunset. Once I saw
a solar rainbow before night in the east, and soon afterwards another

bow in the west, made by the moon.
I have already noticed the almost constant prevalence of the west

and southwest currents. As the sea-breeze becomes established, the

entireabsenceof winds from north and northwest is remarkable.^ In

the month of May, and in the beginning of June there were a few light

breezes from that quarter. But from the 13th of June until near the

nnddle of October, a period of four months, there is not a solitary ob-

servation noted in mv record, even of the lightest or most transient

^ind, from north or northwest ; I think it probable that the same cannot

be said of any other spot on the globe, in the north temperate zone.

The uniformity of the summer weather is occasionally broken by the

Jnterventionof a few warm and pleasant days, when the wind is not

bigh enough to convert summer into winter. Under these circumstances
the thermometer mounts to 70 or 75. In the later spring and early

autumn months it is warmer. But as soon as the " summer" has fairly

set in, flannels and firewood are in almost constant demand, at least

«ntil August.
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No one but an actual observer can appreciate the utter impolency of

an almost vertical sun, during a brisk sea-breeze. The rays of the

sun have scarcely more warmth than moon beams. Instead of raising

the thermometer 30 or 40 degrees, they seldom produce more than ten

degrees of elevation, in the sweep of the wind.
Such is the "summer" at San Francisco. Every body complains of

the chilly winds, the mist and the dust. If you have nothing to do' but

sit in the house you are perfectly comfortable. Even for out-door em-
ployment or exercise, the mornings are almost invariably pleasant.

The evenings are generally too coo! to sit without fire, and the nights

are never too warm to dispense with blankets. For the purpose of rest

and sleep, the night in California is perfectly luxurious all the year

through.

It might be inferred that a climate such as I have described, is un-

favorable to health, especially with persons liable to diseases of the

chest. But the fact is just the reverse. The tone and vigor given to

the animal frame by the uninterruptedly bracing temperature, appear to

raise it above the control of inherent tendencies to pulmonic disorders.

I believe the humid and saline condition of the atmosphere cooperates
in the benefit. But I shall consider this subject more fully under a

distinct head.

In all other parts of California, except the region about the Bay of

San Francisco, the summer is very different. Along the coast are

mists and sea breezes, but the winds are moderate, and not so chilling.

Inland, they do not extend beyond the barrier of hills which skirt the

coast. A distance of fifty miles in any direction from San Francisco,
brings you into a different climate. In a southeast course towards San
Jose, you^ escape the winds and fogs of summer by traveling 20 or. 30
miles. Even in Contra Costa directly accross the Bay, they are less

severe, though the trees show, by their semi-prostrate atti'tudes, the direc-

tion of the prevailing atmospheric currents.
The general principles on which depend the diurnal currents of air,

which set in from sea to land, are well known. The land being more
heated than the ocean by the sun's rays, the superincumbent heated

air rises in a steady column. Its place must be supplied from some
quarter, and the colder and denser air of the ocean accordingly flows

in, constituting a sea-breeze. Independently of this, we have the uni-

versal westerly current, coinciding in. its course and tending to add

strength and constancy to the sea-breeze, while the topographical fea-

tures of the Bay of San Francisco, and the region of country bordering

on it enhance the effect. These several causes combined, will explain

the extraordinary constancy and force of the westerly winds at this

point.

The importance of ihese winds in connection with the climate of San

Francisco, has led me to dilate much more than I intended on taking up

the subject. There are other incidents of the climate yet to be considered.

2. Heat of the Solar DisL—M. Secchi, of Rome, has made a series

of photometric experiments on the disk of the sun, by means of a ther-

mo-electric pile. He has found that the heat of the borders of the disk

IS nearly half that of the centre, which confirms, as regards radiation

of heat, what was already known for light and chemical action- ^^^
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he observed further, that the heat was not the same at all points equi-

distant from the centre ; and that the place of maximum temperature was

3' above the centre ; the isothermal curves were a species of parabola.

The sun's surface hence differs in temperature not only because of the

absorption due to its atmosphere, but also from certain inherent differ-

ences in the surface itself. But M. Secchi also remarks that at the time

of the observations, the 20th, 21st and 23d of March, the solar equator

was raised about 2'-6 above the centre, and hence the inferior part of

the disk presented the south pole of the sun, while the north pole was

concealed ; and, moreover, the ascertained point of its greatest heat

lies in the solar equator. The conclusion therefore follows that the

equatorial regions of the sun are hotter than the polar. M. Secchrs

observations did not extend to the spots of the sun
;
yet in a few trials

they were found to produce a sensible diminution of temperature. He
says that the prevalence of the spots about the equatorial region corre-

sponds well with the view that this part is the hottest in the sun.

—

Vlnstitut, No. 957.
3. On Rain Waters.—U. Chatin makes the following statements

as results of his observations :

(1.) The chlorids, which abound in the rains of maritime countries,

are at Paris more abundant than in the 'waters of the Seine whenever

the wind blows from the sea.
i

•

(2.) Sulphates exist in a notable quantity in the rain of Pans and m
that of Central France ; rain waters, though generally oontammg less of

chlorids than the waters of rivers, usually surpass the latter m the pro-

portion of sulphates.

(3.) Salts of lime and soda are contained in rain waters in an appre-

ciable quantity. . ,
, ,.

(4.) Rain waters are especially distinguished by containing even half

a decigramme to a litre of azotised organic matter, which may be rep-

resented in its composition by a mixture of ulmate of ammonia and

ulmic acid ; this ingredient is found also in the lower strata of the

mosphcrc (though less at Turin and on the borders of the sea than at

Paris and in Maurienne), whence it is deposited by the dews and mists,

and may be separated by washing.
., ,

• •
i

(5.) Argillaceous earihs retain better than lighter sods this principle

dissolved in rain waters. The atmosphere, and the rains which wash it,

per.rorm an important part in agriculture, in restoring to the soil a

portion of soluble mineral and organic matters highly uselul to vege-

tation.

at-

4. Pendulum Experiment.— \x^ this Journal, vol. xa, p. 399, a paper

upon the Pendulum in the Philosophical Transactions lor 1/4., is

attributed to Marquis do Poll, a statement taken from the London,

Edinburgh and Dublin Phil. Mag. for 1851.-M. Secchi, of Ronie

observes'(L'Institut, No. 951, March, 1852), that the author, as s ated

in the Transactions referred to (years 1742-43,No 4b8)_, was iV/ar^ui.

dePoleni. The title is in Latin, as follows: Johanms Marchwnis

Poleni, R.S.S. de novis quibusdam cogitationibus ad explorandum num

pendula vi aliqua centrifuga perturbentur, commentariolum il ustris-

sima^ Societati reaali Londincnsi oblatum. The author was an Italian,

born at Venice in 1683. The paragraph referred to, as containing the
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knowledge of the phenomena relating to the pendulum, is the following

:

Turn animadvertain (considerata hypothesi Terra; nriotas) in una pen-

duli oscillatione non describi ab ejus centro perfecte unum eundemque
arcum in piano eodem : nihilo tamen secius cum nascentes inde differ-

entice rem meam non turbenl, negligi a me tuto possunt ; sufficitque base

semel indicavisse, etc.

In M. Secchi's experiments with the pendulum he obtained the mean
hourly deviation 9° 53' 16". The calculated deviation for the latitude

of Rome is, for an hour of sidereal time, 10° 1' 2"-7,

5. Microscopic Photographs^ (Alhenfeum, May 22, 1852.)—As the

photographic delineation of microscopic objects appears to be occupy-
ing the attention of many at the present moment, I beg to inclose one

or two examples in that way, in the hope of obtaining some further in-

formation on the subject through the medium of your journal, should

you consider them sufficiently noteworthy- The collodion process on

g!ass offers peculiar facilities for working with the microscope ; but as

the accumulation of the plates is highly inconvenient, it appeared de-

sirable that some method should be devised for the preservation of the

picture without the glass. This may be effected by transferring it to a

piece of waxed paper, which forms a most excellent substitute. The
process is very easy. The picture having been obtained, the film of

collodion is floated off the glass under water, and removed to a bath of

isinglass so weak as to be fluid when cold ; in this bath the waxed paper

having been previously soaked for a kva minutes, the arrangement and

extension of the pellicle is effected by gently moving it whh the fingers,

and then carefully raising up both it and the paper together, holding

them so as to let the water run from between them. It is necessary to

hold both, for the film slips about very easily. Blotting paper will then

absorb some of the superfluous water, and the remainder may be forced

out by rubbing slightly, but always in one direction. By drying the

whole under pressure the picture will be found firmly adherent to the

paper. I am far from offering the specimens sent as perfect examples

of what may be effected by the aid of the microscope,—but shall be

glad to know whether the transfer of the film of collodion from the glass

plate to the waxed paper may be considered an improvement, as it

would certainly seem to offer some advantages. I may observe with

Tespect to the production of images of transparent objects, that there

may be some doubt whether in all cases the photographic picture is

true:—for the light being decomposed in its passage through them,

will, of course, affect the faithfulness of the image. I am, &c.,

Royal Institution, Edinburgli. E. W. DALLAS.

Mr. Archer has been in the habit of separatuig the film of collodion

from the glass and transferring it to paper ; but it appears to us that

there are some valuable suggestions in our correspondent's note.

6. On a Lunar Rainbow ; bv C, M.Tracy, (from a letter dated

Lynn, Mass., Aug. 1, 1852.)—Friday, July 30, at 8h. 10m. v. m., a

fine lunar rainbow was observed here, formed by the newly risen moon

at the close of a slight shower. The arch was without interruption and

beautifully distinct; being placed against a heavy cloud which occupied

the western sky. Slight prismatic tints were discoverable at one time
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on the northern limb, otherwise the color was only the delicate white

which seems characteristic of this phenomenon. The span of the arch,

measuring on the horizon, was about IDS'", and its approximate height,

42^ Whole duration about ten minutes. To give a clearer idea of

the position of things, I may remark that the lime of sunset was 7h.

21m., and that of moonrise six minutes later.

7. Meteorological Observations taken by the Royal Astronomer at

the Observatory of Athens, (Greece), on the Hill of the Nymphs, west

of the Acropolis, and at an elevation of 120 French metres above the

surface of the sea, (translated from the official Greek report, by Rev.

John H. Hill, of Athens.)—Mean temperature during the month of

January, 1851, -[-6^* Reaumur.
February, " 7^-6 '

March, »
S'^-S

April, " 12^-9

May, " 17^-6

June, " 19^-9

(4

(b

it

it

July, 1851,+2P-1 Reaumur.

August, " 20'-8 ifc

ic
September, " 18°-4

October, " 14°-3

November, " 9°-5

December, " T'l "

((

U

Mean temperature throughout the year, +13° -7 Reaumur. Durmg

winter Reaumur's thermometer rarely falls below — 3°-,and during the

period of the greatest heat of summer it rises to -{-29°- in the shade,

and to -|-45'- in the sun.

The mean state of the barometer (at a temperature of 0'- of the

mercury) is 75302 (ihousandih parts of a metre). The highest and

lowest extremes observed are respectively 76500 and 74402.

Mean degree of humidity, 66-67 per cent.

The prevailing winds are southerly, northeasterly and north
;
the

latter during lhe°months of June, July and August are strong, and hot,

and known as the Etesian winds. The rains generally fall m heavy

showers (torrents), but are of short duration. Ram seldom falls m
summer, or snow in winter. Tliunder and lightning, loud, vivid, but un-

frequent. The sky is generally without clouds, and m winter very

brinr^i^^

8. Aurora 5oreaZis.—The aurora was observed in Belgium by Prof.

Montigny, of Namur, on the evening of the 28lh of December last. It

was first seen at 7^1.., and by 9ih. it had almost wholly disappeared.

A low dark zone in the north was surmounted by a zone of light, from .

which occasionally rays or columns shot up, especially in the northvvest.

Towards 7|h. the li<^ht of the zone lessened, the diminution of light

seeming to propagate itself rapidly from northwest to northeast through

the whole length of the zone.—UInstilut, No. 96o, p. 20«.

9. Freedom of the Arabsfrom Leprosy.-U. Guyon, m a notetothe

Academy of Sciences, Paris, attributes the absence of leprosy among

the Arabs to their living under the direct action of light and air in ents,

while the Kabyles, wh? often suffer from this disease live m fixed dwell-

ings often more or less beneath the level of the earth's surface.-L In-

slitut. No. 965. , „ . . . , . f
10. Prizes of the Academy of Sciences of Porn.-Ka^

l^/^^f^^;/
the 22d of March, the prize in Astronomy for 1852 was divided between

Air. Hind and M. de Gasparis, the former for his discovery of the new

planet Irene, and the latter for that of Eunomia. The Cuvierian prize

Second Series, Vol. XIV, No. 41.—Sept., 1852. 2t
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(a triennial prize and never before awarded) was given to Prof. Agassiz

for his Researches on Fossil Fishes.

Among the prizes offered, is one for 1854 in the department of

Mathematics, as follows:—To determine the equations, of the general

movements of the earth's atmosphere, having in view the rotation of the

earth, the calorific action of the sun, and the attraction of the sun and

moon. The authors are desired to exhibit the concordance of their

theory with the best observations on the atmospheric movements. Even

if the whole question is not resolved, but some important steps are mode

towards its solution, the prize will be awarded by the Academy. The
prize is a gold medal of 3,000 francs.

There is a!so an extraordinary prize for 1853, on the application of

steam to navigation. The prize was proposed first in 1836, and has

been continued to 1838, 1841, 1844, 1848, and finally to 1853. It is

offered " for the best work or memoir on the most advantageous em-

ployment of steam for steamships, and upon the best system of mechan-

ism, ' installation,' stowage, and armament for such vessels," The
prize is 6,000 francs. Time, Dec. 1, 1853.

11. M. Oberhauser, the distinguished microscopic artist, has been

decorated with the Cross of Merit, by the kin^^ of Bavaria.

12. Dr. Mantell, of London, has received from the British govern-

ment a pension of one hundred pounds sterling in testimony of his dis-

tinguished services to science.

13. MiTSCHERLiCH, of Berlin, was lately elected foreign associate of

the Academy of Sciences, in place of Oersted, of Copenhagen, deceased.

OBITUARY.

14. The Academy of Sciences, in Stockholm, has lost the oldest of

its members in the person of M. Wilheldi Hisinger, the mineralogist,

who has died at the age of 86. Norway has also been deprived of one

of her most learned historians, Dr. Nilo Witlfsbekg, aged 67.

15. Dr. James B. Rogers, Professor of Chemistry in the Medical

Department of the University of Pennsylvania, died in Philadelphia, in

June last.

V. Bibliography.

1. On the Osteology of the head of Hippopotamus and a description

of the Osteological Characters of a new genus of Hippopotamida ;
by

Dr. J. Leidy. 15 pp. 4to, with a plate. (From the Journal of the

Acad. Nat. Sci., vol. ii, 2d ser.. Part 3, 1852.)—Dr. Leidy in this paper

describes specimens of the skulls of the Hippopotamus amphibius, !.»««•

(H. senegalensis, DesmouUns) and H. capensis, Desmozdins, \n the

collections of the Academy. He next takes up, with much detail, the

H. minor of Morton, which he had referred to a new genus Charades,

in the Proceedings of the Academy (vi, 52), but now names Chceropsis

Liberiensis, the name Chserodes being in use for a genus of Insects.

The specimens of this species in the collections of the Academy no>v

include an entire skeleton, besides an imperfect skin, both from a nearly

adult animal, from St. PauPs River, Africa; and also two other sepa-

rate skulls. The length of the skeleton is 5 feet 8 inches.



Bibliography. ^291

9. Exploration and Survey of the Valley of the Great Salt Lake of
Utah; by Howard STANSBaiir, Capt. Corps Topog. Engineers, U.S.A.
486 pp. 8vo, vviih numerous plates. 1852. Senate Exec. Dec. No. 3,
1851.—This volume includes a description and survey of the Geogra-
phy, Natural Hisiory and Minerals of the Utah region, an Analysis of
its Waters, with an authentic' account of the Mormon Settlement; also,

a Reconnoissance of a New Route through the Rocky Mountains, with

two maps. Appendix A, contains a Table of distailces along the Route
travelled by the Expedition in 1849.—Appendix B. Latitudes and Lon-
gitudes in the Great Salt Lake Valley.—Appendix C. Zoology, includ-

ing the descriptions of the Quadrupeds and Birds, by Prof. Spencer F.
Baird

; the Reptiles, by Prof. Baird and Chas. Girard ; the Insects, by
Prof. Haldeman.—Appendix D. Botany, by Prof. John Torrey.—Ap-
pendix E. Geology and Palaeontology, by James Hall.—Appendix F.

&c., by Dr. L. D. Gale,—Appendix G. Meteoro-

logical Tables, The natural history portion, as well as the rest of the

work, is illustrated by excellent plates, and the whole volume is of high

value to science}.

3. DeCandoUe's Prodromus SysL Nat. Regni Vegelalilis. Pars

XIII, Sect. Prior. Paris, 10 Mai, 1852, pp. 74L—This long-expected

volume, which finishes the Monopetalts^ has at length reached us- It is

entirely occupied with the Solanace^, by Prof. Duval, and the Plan-
TAGiNACE.1:, by Decaisne. The former family is made to include two
tribes, which perhaps should rather be called suborders, the Nolanecp, and
the Solanea, of which the first is divided into two sublribes, the second,

into nine. There are 63 admitted genera. Of the species described,

about 1,700 in number, 165 belong to Oestrum, 58 to Nicotiana, 60 to

Physalis, and 900 to Solanum ! A proper revision will doubtless con-

siderably reduce this number, but still it would appear to outnumber

Senecio. The species of Plantago, 207 in number, appear to be thrown

into excellent sections. Several of the North AiT^erican species will

probably fall into P. gnaphalioides, Nuit. The Diapensiecv, comprising

two genera, each of a single species, are referred by Alphonse De
Candolle to the order PolemoniacecB. The 14th vol-ume, which, we
presume, will go to press without delay, is to comprise the Polygone^B,

ThymelacecE, Proteacea, &c., principally elaborated by Prof. Meisner,

of Basle, We are glad to hear that Prof. Alphonse DeCandolle will

himself prepare the Etq)horliace(Band_\\)e TJrUcacm. ^ ,^'
?^*

4. A detailed rf,

' - - - ^ .

t. m, ...

^^ological Museum.y .... ^.....-.^^-y ^j ^ . . r. • .

Professor of GeoL and Min., Queen's College, Belfast. 1st Fasciculus

liADiATA AND Articulata. 4io. Reevc & Benham, Cambridge
;

J.

W. Parker & Son, London,—We would again call attention (o this

'niporiant volume on Pateoniology,* published mostly at the expense

of Prof. Sedgwick, it being Part II. of his British Pateozoic Rocks.

Prof. McCoy's excellent work treats of the fossils of the same rocks

tliat abound through the middle and western slates of ihis country,

and should be in the hands of all interested in this deparimeni of

science.

scription of the Bi

of the Vniversily of

* See our former notice, vol. xii, p. 448.
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5. Annalesde UObservaloire Physique Central de Russie^ published

by order of his majesty ihe Emperor Nicolas I, bv A. T. Kupffer. No-
1, for 1848, 606 ppMto; No. 2, for 1848, 182 and 260 pp., with

plates; No. 3, for 1848, 104 pp., with plates. St. Petersburg, 1851.

At Fellin, lat. 58° 22^ N., long. 43^ 18' E. from Ferro, the mean tem-

perature of the months for 1848 was as follows in Reaumur's scale:

Jan. Feb. March. April. May. June. July. August. Sept. Oct. Nov. Dec.
-6°-48 -4-73 -l-4i -|-i-20 +8-69 +11'81 fl2()9 -|-10-68 4-697 +2'09 -1*85 -4*78

The mean temperature of the year was -|-3°'20, The winds were

from the north 35 days, northeast 7, east 50, southeast 40, south 46,

southwest 101, west 72, northwest 14. The so'uthwest wind blew for

11 days in October, 10 in each January, July and August, 8 to 9 in

June, September, November, December, 7 in February, March, April

;

5 in May. Th^e northwest, blew 1 day in each month except May and

June, which btew 2 days ; the southeast, 2 to 4 days each month through

the warmer half year, and 3 to 5 each through the colder half year.

6. Comple- Rendu Annuel addresse a M. Le Comte Wrontchenko,

Minisire des Finances^ par le Direcleur de VOhservatoire Physique Cen-

tral, A. T. KuPFFER. Annee, 1850- 24 pp. 4to. St. Petersburg, 1851.

7. Journal de Conchyliologie coviprenanl Vetude des Animaux, des

Coquiiles Vivanteset des Coquilles Fossiles. Public sous la Direction

de M. Petit de la Saussave. Paris.—This important Journal is a

quarterly, and was begun in 1850, The volume for ihat year contains

450 pages with 15 plates, colored or uncolored, and includes descrip-

tions of new species, anatomical details, &c., by men of eminence in

the science. Price 18/r. Address M, Petit de la Saussaye, Rue
Neuve-des-Mathufins 19.

8. Considerazioni suUa Gcologia della Toscana dei Professori Cav,

Paolo Savi e G. MeneghinL 246 pp. 8vo., with 1 plate of sections.

Firenze (Florence), 1851. The distinguished authors of the Geology
of Tuscany, Professors Savj and Meneghini, aim in their work to pre-

sent together the geological notices of the structure of Tuscany hitherto

published, especial.lyihe results of Murchison in his classical work, and

also to fill out what is unfinished in the investigations of this geologist.

The rocks described are, beginning with the uppermost, as follows:

1. Macigno (sandstone) and Calcareous Atberese.
2. Nummulitic limestone and upper Galestrini schist.

^
3. Argillaceous schist, called lower Galestrini. schist and compact

limestone.

4. Dark gray limestone, with flint or hornstone.
5. Variegated schist and impure limestone.
6. Ammonitiferous limestone.

7. Saliferous limestone.

8. Dark gray limestone without hornstone.
9. Quartzose Anagenite and schist of Verrucano.
These rocks are described in order, and their geological age dis-

cussed. The following are the epochs assigned to them :•

—

1. Eocene Tertiary ; 2. Lower Eocene ; 3. Upper Cretaceous; 4.

Cretaceous; 5 and 6. Jurassic; 7. Liassic or Triassic ; 8 and 9, m
part at least Carboniferous.
The descriptions of the fossils, among which are many new species,

occupy about 140 pages of the work.
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9. Tiber die Larven vnd die Metamorphose der Ecldnodermen ; by

JoH, MuLLER, Vierte Abhandlung. 50 pp. 4to, with 9 copper-plates.

Berlin, 1852. From the Transactions of the Konigl. Alaid. der Wis-

senschafien zu Berlin.

10. Nineteenth Annual Report of the Royal Cornwall Polytechnic So-

ciety. 8vo. Falmouth, 1851.—This report for 1851 conlains a paper on

the Actinl^E of Falmouth and its neighborhood, by W. P. Cocks, Esq.,

embracing descriptions of numerous species, as well as two crowded

plates of figures. There is also a list of the species collected about
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APPENDIX.

On the Classification of the Crustacea Chorisiopoda or Teira--

decapoda; by James D, Dana.

The term Choristopoda, applied to the Telradecapods, alludes to the

subdivision of the thorax into segments, each devoted to a separate pair

of legs; this is a prominent peculiarity of the species^ distinguishing

them from all the Podophthalmia, and with rare exceptions from the

Entomostraca.

This division of Crustacea is subdivided by Latreille and other subse-

quent authors into three groups, the Amphipoda^ Lcemipoda and Isopoda.

Kroyer has suggested that the Lsemipods are essentially Amphipods ia

structure, and his investigations have shown that in the only important

distinction between them, that based upon the abdomen, the two groups

are united by gradual transitions^ In the organs of the moulh,^ they

are the same,—also In having thoracic branchial appendages and in the

position of the thoracic legs ; and moreover the abdominal appendages

conform to the same type, as is seen when the abdomen in the Caprel-

Hdae is partly elongated, as in the genus Cercops of Kroyer.

Rejecting the division Lsemipoda, the number of tribes is reduced to

two. There is however a third tribe, which hitherto has not been re-

cognized. It is intermediate in its characteristics between the Amphi-

pods and Isopods,

The Amphipoda are uniformly characterized by having

1. The three posterior pairs of thoracic legs thrown backward and more

or lese obliquely outward, and conslituling one series, while the

four anterior pairs are thrown forward and outward, m another

series ; this arrangement may be represented by the figures 4 : 3,

(or 2+2 : 3, as the four pairs of the first series are often in two

sets of two pairs each).
2. The branchial appendages thoracic.

, ,

3. The abdominal members in two sets, the three anterior pairs sub.

natatory, the three posterior styllform—an arrangement repre-

sented by the figures 3:3.

The true Isopoda, on the contrary, have

1. The four posterior pairs of thoracic legs in the backward series,

and three anterior pairs in the forward series—3 : 4.

2- The branchial organs abdominal.
, .

i / v
3. The abdominal members in two sets, the 5 anterior pairs branchial (the

first sometimes operculiform), and only the lasi styhform-5 : L

These are two distinct types of structure of fundamental character;

and any species which do not partake of these pecuhanues are inter-

Second Series, Voi XIV, No. 41.—Sept., 1852. S8
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mediate forms and are naturally arrangtid in a separate group. These

constitute the tribe here naoied

The Anisofoda. ^

1. Like Amphipcda^ the three posterior pairs of thovacic legs are in

one seriesj and the four anterior in a different series or usually in

sets of two pairs each ;—4(or 2-[-^) : 3,

2, L\ke Isopoda^ \he three posterior pairs of abdominal memhersare not

styliform, only the last pair being of this character; the branchial

organs are abdominal and not ihoracic. with a rare exception.

Th Although

strongly Amphipodan^ the species have in general more external re-

semblance 10 the Isopods ; yet the intermediate character of some

genera is so obvious that they have been arranged in the former group

by one author and in the latter by another.

The genera that pertain to this tribe, Anisopoda, are the following:

Arcturus and the allied Anthura^ Tanais^ Apseudes, Rhcea^ Pranka^

Anceus, SeroHs^ Bopyrus^nd allied. Each of the larger subdivisions of

the Isopoda, as laid down by Edwards, affords one or more genera, and

they are genera which in his system are in some instances marked off

as anomalous in character.

In Arclitrus and Anikuray the ihoracic members have tlie Amphipod

character, the series being 4 (or 2+2) : 3, and not 8 : 4 as in the Isopods.

The abdominal appendages are like those of Idotsea.

In Tanais^ ihe/e is the same arrangement. The abdominal append-

ages are Isopodan in being characieiized by the series 5 : 1, but he 5

anterior are elongated and subnatatory, the abdomen is more flexibly

articulated, approximating to the Amphipods; the 6th pair is a pair of

stylets. Apseudes and Rha^a are closely like Tanais, and actually more

resemble Amphipods than Isopods. The abdomen is more elongated,

end differs from the Amphipodan abdomen mainly in having but one

pair of stylets with 5 pairs of subnatatories instead of three of stylets

and three of natatories,

Praniza and Anceus have the thoracic legs Amphipodan in their ar-

rangement. The abdomen in Praniza is considerably elongated ana

flexible, approaching the Amphipodan; but the arrangement of its ap*

pendages is Isopodan.

In Se?'olis^ although the general aspect of the species is strikingly

Isopodan, the arrangement of the thoracic legs is Amphipodrai. Flit-

ther tiian this, the abdomen is partly Amphipodan, for instead of the

series 5:1, it has the series's : 3; yet while the 3 anterior pairs are

natatory as in the Amphipoda, the next two, instead of being styhform,

like the last, are braochiai (one opercular to the other), and in this par-

ticular they are Isopodan.

In the Bopi/ri^ the thoracic legs are so arranged in a single continu-

ous series, thai it is diilicult to make out the series 4 : 3 or 3 : 4. ict ui

some fis*"**^" k*^ a^^.^^^ /^k^ x ^^u\r.^A..^\ ^ni-omrjam^nt is indicated*

of the abdomen, its free articulations and its appendages.* In a fema

not adult of the Eopyrus abdominalis, figured by Kroyer,t all the tho-

figures, the former (the Amphipodan) arrangement is indicateo*

r^aies are closely like Tanais in some instances, both in theJeng

Scand, pL 28,% f
Ibid.pL20,fig.l^-
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racic legs of one side are obsolete excepting the 3 posterior, a fact

pointing to the Amphlpod arrangement 4 : 3, Eathke's ligure of the
^^ Fhryxus Hippolyles^'^^ represents a male with the 3 posterior legs

either side thrown backward and the 4 anterior forward, confirnjiug

the sanrie view.

In lone^ there are thoracic branchial appendages, which is a wide
divergence from the Isopoda. In view of these facts, we conclude that

the Bopyr; are properly Anisopods. The resemblance in habit to the

CymothoidsB is no objection, for we find this habit also in the Cyami,
species still nriore rennote. In fact, the male Bopyri show that this spe-

cies in all essentia! points of structure, are nearest lo Jeera and Tanais.

Moreover the Jaera: are mostly parasitic.

The genera Crossuriis^ and Liriope of Rathket are near Tanais,

though also related in form to male Bopyri. In Liriope the thoracic

legs are grouped as in Tanais, and the abdominal appendages are sub-

natatory or nearly Amphipodan in structure, although, like Tanais,

diverse from true Amphipods in having 5 pairs subnatatory, and only

one pair of stylets. Liriope is referred to the Amphipoda by Rathke.

Cryptoihir is the name of another related genus, a species of which
was fouiid by the author in the cavity of a living barnacle (Creusia).

We therefore adopt as the grand divisions of tb^ Phnrlf^innoda- the

three tribes, Iso?oda, A^isoroDA and Ar-iPUiPODA.

It is an important fact, the basis of a philosophical principle, that the

most sluggish and. most stupid of the Decapods are found in the iiansi-

tion group, Anomoura. So in the Tetradecapods, the transition group,

Anisopoda^ contains those species of the order that are lowest in ac-

tivity and structural perfection; for the Bopyri, the females especially,

when mature, are nearly memberless, motionless and senseless.

The Isopoda seem to have the same relation to the Amphipoda that

the Brachyara have to the Macroura^ and are the higher in rank.

Tribe L Isopoda.~The Isopoda thus stripped of genera that are not

properly of the tribe, are naturally divided into three subtribes, as

follows ;—

Subtnbua I Idot-eidea. .^^^ .--
formes, appendices alias optime tegentes.

Subtribiis IL Oniscoipea.—Appendices abdoniinales duae postic*^ styliformes et

non operculiformesj fere termina]es, raro obsoletaB.

Subtribus IIL CYMornoTDKA.
apud abdominis latera dispositae.

lam

Tribe 2. Anisopoda.—Among the Anisopoda, we find the three sub-

tribes of the Isopoda represented. Allied to the Idotceidea, there are

Arcturus, Leachia, Anthura ; allied to the Oniscoidea, the genera

'^<inais, Apse?ides, Bopyrus and others related; allied to the Cymo-^

thcidea^ the genera Serolis, Praniza, &;c. Praniza is an aberrant form,

abnormal in the number of its legs. The three grand divisions are

hence as follows

;

SubtribuaL Seeolidea,
aodoaunalea lamellate, at

ac»

Fauna Norwegens, pi. 2, C S. f Fauna Norwegens, pp. 35 aad 60, pL 1*
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IL Arctue
lumellat^B e

Appendices duse posticce

Siibtribus IIL Tanaidea, vel A^xsopoda Oniscica.—Appendices duse posticsB ab-
domiurdes plus minusve stjliformes, subtermiaales, interdiim obsolete,

^
Tribe 3, Amphipoda.—The Amphipoda contain two prominent di-

visions, distinguished by the organs of the mouth, the eyes and general

habit, the Gamrnarus and Hyperia sections, as laid down by Edwards,
The addition of the Lsemipoda lo the Amphipoda introduces a third

division. The sections are hence :

—

Subtribus L Caprellidea.—^Maxillipedea elongati, palpiformes. Caput oculic[ue

mediocres. Abdomen obsoloscens.

Subtribub IL Gammaf.idea.—Maxillipedes elongati, palpiformes. Caput oculique

mediocres. Abdomen appendicibus sex natatoriis sexque fatyliformibus iusfcructum.

Subtribus IIL Hyperidea.—Maxillipedes abbreviati, lamellati, operculiformes.

Caput grande, oculorum corneis plerumc[ue tectum. Appendices abdomlcales ac in

GammarldeiSf latius lameliatce.

The Caprellidea have the habit of certain of the Anisopoda, and

their short abdomen calls lo mind the Isopoda. They therefore prop-

erly stand first among the Amphipoda. The Caprellids like the species

of Arcturus and Tanais, cling and stand upon seaweeds, etc., by their

six hinder legs, while the body and the other legs are extended, for

the purpose of capturing their food and conveying it to the mouth.
In the following synopsis of the Families, Subfamilies and Genera,

some new genera are included, discovered by the author in the course

of the cruise of the Exploring Expedition under Capt. Wilkes.

THIBUS L

ISOPODA.
Subtribus L IDOT^IDEA.*

Fam. L IDOT^EID^.

Pedes fere consimiles, plus minusve ambulatorii.

G. 1. Idot^a, Fabr.—Antennae exteniae longiores, flagello multiarticulato confectsB.

G. 2. Edotea, Guerin,—Antennae externa; internis parce longiores, flagello pauci-

articulato confectap, basi paulo longiore (junm basis internurum.
G. 8. Erichsoxia, Dana,—Anteiinje externa internis multo longiores, genicubtiB,

6-articulatae, flagello caxentes. Pedes subc-equi coosimiles,
G. 4:. Cleantis, Dana,—Antennse externse multo longiores, 5-6-articulatsB,^ non

genicnlatae, flagello carentea. Pedes 4ti 3tiis valde breviores, et 4ti 5ti '^ti ^mi

loogitudine seusim increscentes. Abdominis opercula laminam appeudiculatam

ad articulationem gerentia,

G. 5. ErELYS, i>a?za.—Antennae breves, longitudine subasqii^e, extenUB flagello

careates, non geniculatse. Pedes subaequi,

Fam. 2- CH^TILID^E.
Pedes 6ti longissimi, setiformes et multi-articulati*

G. 1. Ch^tili.\, i>a/ia.—Antennae Imaa longiores, superiorea, 2dae flagello multi-

articulato coufectie. Pedes 7mi breves, non ung^jiculati. Abdominis opercula

lainianm aDDendicn]n.tn.m ad nrHrnlafinnprn o'prf.iifia

• The genera Erichsonia^ Cleantis, Epelys and Chcstilia, are described bj tho

author in this Journal, [2J viii, 424, 1849.
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Subtribus II. ONISCOIDEA.

Fam. I. ARMADILLlDiE.*
I

Corpus bene convexum, striate articulatnm. Abdomen mulli-articu-

latum, segmento ultimo parvo. Appendices caudalcst ultra abdomen

nou exsertae, lamellatse. Mandibulce non palpigerse. Aiitennce interna;

inconspicuse.

^
Subfani. 1. TYLTN"-^.]:—Appendices caudalea infju abdominis scgmentum pos-

ticum celatee et cperculifprmes.

G. 1. Ttlus, LatreiJle.

SuLfam. 2. ARMADILLDiTiE.g—Appendices caudales inter duo abdominis seg-

menta postica partini yisse.

G-. 1. Armadillo,
I

Latr., partiin, Brandt, ^^mj,—Basis appendicum caudalium

grandip, ramrj interne parviilo, altero obsoleto.

G. 2. Spheeili.o, jPana.—Basis appendicum caudalium grandis,
^
ramo intemo

parYulo, exterao parvulo, in latere basis interiore versus apicem insito.

6. 3. Aemadillidium,^ Bnmdi,—Basis appendicum caudalium fcrevis, ramo ex-

tomo kto, termiriali, intemo parvulo.
G. 4. Diploexochus, i?rani/.—^^r/zi^^iZfom pppendicibuscaudalibus similis. Seg-

menta thoracis processu horizcntali utrinque annata.

Fam. II. ONISCID^,

Corpus ssepius minus convexum, vol striate vel Inxe articulatum.

Abdoinen multi-articulatum^ segmento ultimo parvo. Appendices cau-

dales valde exsertse, styliformes. Mandibulce nonpalpigerae. Antennae

internse inconspicuae.

*—Maxillipedes S-articulati, articaUs duobus ultimis

u-ia; externa ad articulationem 5 tarn bene geniculata?.

Snbfam. 1, ONTSOLN*^.**

evibus et parvulia. Anteoi
isls appendicum caudalimn perbrevis, duos stylos multum
temo sub abdomine nartira celato.

G. 1. Ontscus, Zi7i?i.—Antenna extemre subcylindricie, ad basin fronte partun

tectae. Flagellum l-o-articulatum/f-f arliculo precedente vix brevius vel longius.

Subgen. 1. Tuichoniscus, BrandJ:.\X—^•^'^^^'^^ extern:^ 6-articulata;.

Subgen. 2. Porcellio, Xa^r—Antcnnai extcrure 7-aTticulatffl,

Subgen. 3. Oxiscus, icilr.—Antennae exteruse 8-articulata3.

G. 4. Phtloscia. Qnisco affinis. Antennae extenise usque ad basin apert«,

7-articulatse, subcylindricae. Flagellum ac in FoTcellione.

G. 5. Platyarthrus, i?/awj^.—Antennee externie quoad pjtioulum otum latae,

laters extemo dilatatfe.
,

. , . , ,

G. 6, Deto, ffiimn.—Flagellum antennarum extemarum peroreye,4-aniCuiatum,

artioujo precedente multo brevius, articulo 5to cylindrico, _^^^.^_

ArmadimArp Kc^A^ -nnnfor^bl nrnsl. S4fh Heft. 1840; also Cat. Brit Crust

Mus. 1850, p. '73.

tegmentum abdominis

appendices caudales

I Penihem Koch 1" Annadlllo, Koch, et Latr. partim.

,
** Porceliwniens, Edw Porcellionidie, Cat. Brit. Crust. Brit Mus^ 1860, We

deem it b«ttnr fn ^o«^o +i,^ f^miW nnrne from the oldnr ^eacnc name, Omscua.

tt P"^terhostresarticalo3,flagel
itatem coofectum, ultimo st\lifonne

;picuis ad extrenx-

XX Itca, Koch.
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Subfam. 2. SCYPHACIN^.—Maiillipedes 2-articulati, articulo 2do lamellato.

AntermoB esteniae ad articiilaticuem 5tain noa geniculatse. Styli caudsdes ac in Onis-

cinis, B'AsiB appendieum caudalium aut brevis aut oblongus, ramo interno bterdum
omnino aperto,

G. 1. ScYPHAx, Dana.—Flagellum antennarnra 1-3-articulatiiTn.

G. 2. SxYLONiscos, Dana.—Flagelluta antennarum tenue, multi-articulatunu

Subfam. 3. LYGIN^.—Maxillipedes 4-articulati, elongatl Antennae extenias

ad ai dculatiooem 5tam aon bene genicuiatie. Si:yli caudaies lougi, basi longS

sertOj rami? seuformihus, subaeqiiis et aequs apertis.

G. I. Lygia, Fabr,—Basis appendicuai caudiJium aplce simplex, ramosque duos

simul gersns.

G, 2. Lygidiuit, Brandt!^—Basis aupeadicuni caudalium anice furcatus, brachio

ramum

Fam. 3. ASELLIDvE.
r

Corpus saepius plus deprcssum et iaxe articulatum. Abdomen 6-ar-

ticulatum, segmento ultimo grandi, scutellato. Appendices caudaies

styliformes, interdum brevissimirc. Mandlbula:^ palpigerse. Antennss

internes conspicusc.

Subfam. 1. LIMIS'OR!]^'^.—Abdomen 5-G-articulatum.

G. 1. LiMNORiA.—Segmeata abdominis duo postics grandia, simul sumta scut-ellata,

F

Subfam. 2, ASELLES'^.^Abdomen 1-2-articulatum.

1. Pciks tki/racici mihwi^uL

G. 1, JjERAj Leach.—^Appendices caudaies perbreves; braDchiales lamind impari

tectse.

G. 2. J.ERiDTXA, ^^25.—Appendices caudaies perbreves ; brancbiales apertae.

G. 3. AsELLUS, (7eo*fr{>y.—Appendices caudaies elongatse. Pedes sntici subcbelau

G. 4. Janira, ZeacA.f

—

Asello s^.nv^. Pedes toti une:niculati, ungue bifido.
^

.5. H^xopoMCs, Al%er4—Pedes Imi subchelati, ^digito 2-articulato ;
reliqm

ambulatorii, articulo 6to sub-i-udim?^utario. Appendices brancbiales lamina

" ica permagna tectsG, Thoracis segmenta latere mcisa et dentata.

2. Pedes posieriores valde elongatL

G

G. 6. MxTNNA, 7iryyj?r.§—Appendices caudaies nidimentariae. Pedes antici eras-

dores, subchelati
;
posteriores corpore multo longiores,

Subtribus III. CYMOTHOIDEA.

[The Cymolhoidea correspond nearly to the Isopodes nag^urs of -td-

wards.jl The subtribe thus embraces along with Edwards's "Cyrno-

thoadiens" (Scrolls excluded) his " Spheromiens." The Cymom
Mga and Spheroma sections arc closely related, and constitute a sirg^

natural group. T\\e first {Cymothoida) has the antennse attached to

the under surface of the head somewhat remote from the front margi"?

and the caudal stylets are free ; the second (^gidce) has the antenr*

* Zia, Koch. f Oniseoda, Latreille. r t - iRiT
1 Nat. Tidsskr., [2], ii, 184Y. § Ibid, ii, 1838, 1839, p. 612 and [2], i^ 1^*^

I The exceptions consist in onr removal of his Pranisiens, and the genus p

AiUfii
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attached lo the front of the head, with the caudal stylets free ; the third

{Spha-omida) has the antenna attached to the front of the head, with

the inner lamina of the caudal stylets united to the abdomen. In

the Cymothoidae, the legs are all ancoral and the caudal stylets and

branchiae are not ciliated ; in the ^Eg'ute and Spheromid£&, only lh3 two

or three anterior pairs of legs are ancoral, if any, and the caudal stylets

and branchiso are commonlv cilialeJ. A single genus of the Cymo-

thoidfie IM
the antennrs and ancoral legs of Cymothoa. This ciliation of the lam-

ellar abdominal appendages appears to be a mark of degradation m the

species, and is strikingly characteristic of the abdominal natatory feet

of the Amphipoda. The family ^gidae comains two groups, distmct

in habit; one {Mgince) often parasitic, ha:ving the 6 anteilorlegs an^

coral, the other (CirGlanin(z) not parasitic, and with none of the legs

ancoral.]

Fam. I. CYMOTHOlDiK*

Maxillipedes breves, 3-4-arliculati, opercullformes, ardculis teimin-

alitus angusiis brevibus. Appendices caudales libera, marginibus ra-

rissime ciliai^, Antenneesub capite infixse- Abdomen

segmentis anterioribus raro connatis. Pedes toll ancorales. BranchiiE

saepissime non ciliatce. Epimerse conspicua?.

Subfam. 1. CYMOTHOEN"^.—Lamells? caudales nudae. Abdomen multiaxticu-

latum, se^mentis liberis.

G. 1. Cymothoa, Fa6r.—Femora lata, posteriora latissima. Segnienta thoracis 2

3vc postica multo breviora nunquam latere acut^ producta. Se^cntum cflu-

dal.e sa^plssim^ valde transversum. AntenuEe grucilcs; \m^ ad basin pau.o

G. 2. Ceeatothoa,! Dana.-Cyrr,.othoa: aff.nis. Antenna Imre crassae br-si con-

4-6

junetae,

G.3. Ln

Frona non invol

:a vel 7ma Stis yix latiora, non an-

5tiim etuiuque fere aeqiia, Trnnm

vix angostius. Caput parruluin.

.um eaudale vix

. thoracb 2dum 3tium 4tumve 5to 6to Tmove multo brevius.
/^^'^""'^f !3^^

subito aiigustius, segmeutis processu kterdi spimtormi lufra non instruct!*,

ultimo vix transverso.

Subgen. 1. ANiL0CEA.-Rami cppendicis oaudalis multo in^q'^^i-

Subgen. 2. Canolhia, Leach.—Umn appeuJicis cauJalis ^.ub«B(lUL

G. 5. JfEEociLA. i>«cA.-Femora et segments thoracis ^M/^JI'^'t^ ^l^t
. tiioraee subito angustius, seg^entis pocessu laterali spuL-formi maa msirucis.

G
t
"Sli^i:::£LFemora latituoine n^diocri. Segmen^

nieiitis cum nrocesftnV,us ftnmiformibus intra non loairnciib, tui.

Subfam- 2. OROZEUKTIN^—Scgmentum
thod ; segmenta alia coalita et non libera,

G- 2. OaosEUKTES, Edw.

*

t

Cjmofkoadiens FarasUes,Ji^.Cr^m, nB2,1
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Subfam. 3. jSGATHOlX-^.—Lamellar cauclales cfliatas. Abdoxacn multiarlicu-

latum, segmentis libcria.

G. 1. yEgathoa, i)an^~Abdomen thoracis subito non an^ustius, Begnientia Bub-

ffiquis lan

Fam. II. MG\T)M*

Maxillipedes elongati, 4-6-arlicuIati5 articulis totis lamellatis, termin-

alibus lalis et brevibus. Appendices caudales liberse, niarguubus ciU-

ate. Anlenafe ad frontis marginem capitis affixse, apertse. Abdomen

4-6-articulatura. Pedes 6 antici interdum ancorales aut prehensiles,

sieplus simpliciter unguiculaii, 8 postici unguicalati et nunquam anco-

rales. Branchise ciliatse. Epimerse conspicuce.

Subfam. !• JEGINiE.—Pedes 6 antld ancorales, unguibus validis ;
reliqui ungui-

bus parvulis confectL

G. 1. ^GA, XmrX.—Pedes 6 antici ceque ancorales. Antennae IniKbasicontigu*,

2daj per epistomatis proc5=sum sejuactse. Frons capitis non saliens.

Subgen. 1. iEcA.—Oculi romoti. Antennae Imae basi complanat^.

Subgen. 2. Conilera, X^ac-^.—Oculi remotL Antenna Ima; basi subcylin-

dricas.
* ^ n«

Subgen. 3. Rocxnela. Z^acA.—Oculi grandioreg, inter se conliguffi. Antenn

Ima; basi complanataa.

G. 2. AcHERusiA, Lxica^,]—^fjcs aiBuis. Antenna 2dae per processum non se-

junctse. Frons capitis saliens. . ,.j , tj

G. 3. Pterelas, Gu€rhz,—^g<je affiuis. Pedes 2di Stii saspeque Imi s^^^'^^r^^J

processn e articnlo penultimo instar digiti immobilis, procesau sive acumi

sive acie instracto,

Subfam. 2. CIROLAKIN^.—Pedes nulli ancorales.

G. 1. CiSGLANA, i>ar7i.t—Segmenta thoracis subaBqua. Pedes unguibus P^^JJ
confecti Antenna; Sdae per processum epistomatis tenuem sejunctae.

mea G-articulatum. ., ^arWisa 2. CoRALLAXA, i?ana.—Segmenta thoracis snb^^qua. Pedes ™?^^;^y^.tiai
confecti Antennas 2dae epistoraatc transverse latissime sejunccifi e \f

-

tectde, epiatomate antenniaque Irnis lat^ conniventibus. '
-x cc

'^

G. 3. Aliteopus, ^i;/>.—Segmenta thoracis 3 postica anterioribus longiora,

Neroclla, Pedes unguibus crassiusculis coufecti.

Fam. III. SPHEROMID^.^

Maxillipedes elongati 5-6-articulati et palpiformes. ^
App^^"^^^^^^^

caudales marglni abdonr)inis laterali conjunctse. Antennae ad ixon

ginem capitis affixa), apertse. Abdonien 1-2-articulatum. Pedes

ancorales (raro 4 antici ancorales). Branchise ciliatse. Epn^^r

distinguendse.

* CymotJioadlem m-am, Edw. Crust., iii, ^ZZ.—J^gidi^. ^^* o^? q
Mu3., 1850, p. 78. f Expl. de I'Algi^^s, p.. 8 1. ^- ^^^^^pat

X Genera Eiirydke et Nelocira, Leach, inclusa cum Cirolana. t-uryaice

abdomine 5-articulato tantum.
r\ ^ r> '^ Crust Brit.

Spheromiens (mgidcuUs, Edw. Crust., iii, 12^^.Spher&inid^y Cat IMH. ^

Mu3t 1850, p. 75.
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Subfam. 1. SPHEROMEJf^E.—Lamella appendicis caudalis externa sub internd

se latens.

1, Corpus in glohicm contractile,

G. 1. Spheuoma, Latr.—Lamellae appendicis caudalis suba3qua;.

2. Corpus in globum non contractile.

G. 2. conyexuiQ.

Lamello3 appendicis caudalis subrequae.

G. 3. Cerceis, Edw,—Caput parce transversum, subtriangulatum, rix convexum.

Antennae Imse quoad basin capite tectse, processu non sejuuctaj.

G. 4. Cassidina, i^y^a—Corpus latum ; caput valde transversuu^ Lamellae ap-

pendicis caudalis angustae, yalde ina;quae, externa parvula. Antennae Imoe quoad

basin processu frontis sejunctag.
^

G. 5. AMPHORomEUM, Edw,—AniGnn^ quoad basin lamellate portentose product©

ultra capitis frontem.

Subfam. 1. NES^II:^^.—Lamella appendicis caudalis externa saliens, sub in-

terna se non latens, usquam aperta. Pedes nulli ancorales.

G. 1. Kes^a, Leach, jE(?it'.f—Lamella caudalis externa recta.

G. 2. Campecopea, Leach. Lamella caudalis externa arcuata,

Subfiim. 3. ANCINIJT^.—Pedes 4 antici ancorales.

G. 1. Ancinus, ^cZmj.—Appendices caudales un^ lamella oblongfi saliente basique

brevissimo instructse.—An tribus Anisopodorum est genus Ancinus?

TEIBUS IL

anisopoda.
Subtrlbus I. SEROLIDEA, vel Anisopoda Cymothoica.

Fam. I. SER0L1D.E.

Appendices abdominales sex anticse liberjE, subnatatorise, quatuor

sequentes branchiales, bene lamellatse, ultimoe ac in Crjmolhoadls. An-

tennae Imse sub capite insitis,

G. 1. Serolis, Leach.

Fam. IL PRANIZID^.f

Appendices abdominales totte ac in Mgidis. Antennoc lm« sub

capite insit^. Pedes thoracis numero decem, paribus duobus anlicis

rudimentariis. Thoracis segmenta numero quinque non superanlia.

Subfam. L PRANIZI]^^.—Caput parvum

G. 1. PjiAyizA, Leach.

Subfam. 2,- A'NrnETlsr.^.—Oaimt errande. 1

Anceus.

Subtribus II. ARCTURIDEA, vel Anisopoda Idotxica.

Fara.I. ARCTUKID.E.

Subfam. 1. ARCTURI^^E.-Opercula abdominis ad rentrem stricte apprcs^a.

* Genus Dynamena, Lcacb, is included. f Gcnu= ClUrm, Lcacl>, h induUed.

X Pranidem, Edw. Crust, iii, 92.

Second Series, Vol. XIV, No. 41.—Sept, 1852. 89
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G. 1. Arctcrcs, ia^r.—Segmenta thoracis subaequa. Anterinaj 2d^ flagello longo

CODIGCtiE

G. 2. Leachia, Johnston—S^gmenium tlioracis 4tum prselongum. AntomiEe 2dffi

long£e, ungue 1-3-articulato confectas. Pedes 8 antici ciliati, non ungiiiculatl

Subfam. 2. ANTHURIX^E.—Opercula abdominis ad ventrcm non bene appressa,

8ed libera et latera abdominis partim tegentia.

G. 1. AKTHrEA. i^acA.—Antenna breves, 4-S-ai-ticulatcT3. Pedes antici subdielati.

Subtribus III. TANAIDEA, vel Anisopoda Oniscica.

Fam. 1. TANAIDiE.

Pedes Ivni 2dlve subchelati, sequentes non ancorales. Abdomea

paribus 5 appendicum subnalatoriis unoque postico stylorum instruclum.

Subflim. 1. TAJSrAI]^"^.—Corpus lineare, segmento thoracis Imo s^epe oblongo

capiteque paryulo. Stjli caudales longo.

G. 1. Taxais, ^Jm;*—Antennae lma3 flagello non confectffi. Pedes antici breves,

crassd cbelati, reliqui unguiculati. StyU caudales sat longi, 3-7-articuiati, sim-

plices. . . .

G. 2. PARATA^^VTS, Dana.—Tanai similis. Styli caudales biramci, ramis maquis,

aiiiculis uno vel pluribus instriictis. Pedes antici breves.

G. 3. Leftochelia, /)ana.f—Antennie Imse longte, flagello confecke. Pedes antici

longi, digitis hiantibus ; reliqui unguicidati. Styli caudales sat longi, articulati,

ramo laterali instructi. ,

G. 4. ArsEUDES, ieacA.—Antonnre Imffi Sda'que flagello unico confectte. ieues

antici breves, crasse chelati, 2di extremitate laminati, non unguiculatL

G. 6. Rh(ea,:|: Edw.—Kuieuim Imie 2da:que flagello confectae, Irais quoque lia-

geUo appendiculari. Pedes Imi 2dique crassi, Imis chelatis, 2dis unguiculatib.

Subfum. 2. LIRIOPIISr^.—Corpus antice latins, postice sensim angtjstnns, seg-

mento thoracis Imo reliquis vix longiore, capite sat grandi. Appendices abdomin'

numero decern elongatae.

G. 1. Ltriofe, i2a^AJt^.§—Pedes 4 antici subprehensUes, 5ti 6tique nn,guiculati,

Imi abbreviati, articuloque styliformi confecti. Antennae Im^e perbreves L^^''

rum scopula ormitie],
,

. -i *;

C. 2. Crtptothir, JDaiia.—Liriopi affinis. Pedes 7mi non abbreviati, unguicuiai

.

Subfam. 3. CROSSURIN^.-Corpus antice latins, postice sensim
''^"^^^^JJ^g

segmento thoracis Imo vix longiore, capite sat grandi. Appendices abdomin

inferiores nmnero sex, ciliatee.

G. 1. Crossurus, i^afAi'^.J—Pedes antici chelati, robusti, reUquis ^^^jj^^^*^^^
" Abdomen duabus tseniis semicircularibus e magno pilorum erectoruiu

compositis fimbriasque duas exhibentibus cinctum."

Fam. II. BOPYRID^.^

Pedes toll plerumque aliquo modo subprebensiles vel ancora es.

MariSy corpus angusium, abdomen l-G-articulatum, appendicibus s

natatorilsstyliaque duobus ssspe instructum, interdum totis appen '

obsoletis
;
/emiwcE, corpus latum et obesum, oculis carens, e q

pedes saepe partim obsoletum-

* Genus Zmxo, Templeton, (Trans. Ent. Soc, ii, 203,) is included. g^.i-,

t Amer. J. Scl [2], iii, 425, 1849. Here falls Tanais Edwardsh. Kr.
(^i^'^" '

*

g^]:;.

X Genus Triura, Teilkampf (Archiv. f. Nat, 1844, p. 321) RhcesB lorsau

Styh caudales longissimi et setiformes. Speciei descriptio et icon non bon^B.

§ Faun. Norw., 60, pL 1, f. 8-12.
J

Ibid. 35, pl.^1, f- l"^-

^ L'^j'ccarideSj Latr.; Isopodes sedeniaires, Edw. Crust., iii, 277.
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Subfam. 1. BOPyRIN^E.—Tliornx appendicibus brancLialibus carens.

G. 1. BoPYRus, Latr.—Pedes thoracis /wn*?;^? manu imperfecta confecti. Appen-
dices abdominis braucbiales laminaUe, lamina uniea compositse et abdoniiiie tecte.

G. 2. Phryxus, Rathke,^—Pedes thoracis marls ancorales, femin(B nianii imper-
fecta confecti. Appendices abdominis/evni^ioe branchiales raagrice, laminis diiabus
imequis nudis compo.sitae, uua vel ambae lamiua) laterales; otiaris rudimcDtariie,

G. 3. Cepon, Duvernoy.\—Pedes thoracis femiuce non unguiculati, per pulvillum
termiualem ancorales. Appendices abdominis fcmlnrn branchiales numero duo-
decim, elongate lamellatie et bene ciliatae.

G. 4. Dajus, Krdyer.^—Maris abdomen 6-articiilatnm, segmento ultimo prailongo;

pedes thoracis bene unguiculati ; appendices abdominis numero decern, oblongSB,

cQiatte, aliis duabus tcrminaiibus minutis. Feiuinm appendices abdominis late-

rales, duffi posticffi caudales breves, exserta?,

Sub&m. 2. lONIN^.—Pedes thoracis ad basin appendices simplices branchiales

gerentes.

G. 1. loxE, Latr.—Pedes thoracis manu imperfecta confcc\x Appendices ab-

dominales laterales, marls tenuiter cylindricse, fe7nin(e ramossB praiter duas
ultunas simplices.

6. 2. Argeia, Dana.—Pedes thoracis manu imperfecta confecti. Appendices
feinime abdominales laterales, biramess, rauiis simplicis-simis, nudis ; maris nuUis,

abdomine non articulator nudo.

TRIBUS III.

AMPHIPODA.
Subtribus L CAPREI.LIDEA.

Fam. L CAPKELLID^E.

Corpus longum et fere filiforme. Antennae 2d^ longitudine medi-

ocres. [Species non parasiticse.J

1. Pedes thoracis numero 14.

irmentis 2do Stio 4to-G. 1. Proto,§ Leach,—Mandibulse palpigerae. BrancluEe s

que afSxse. Pedes thoracis toti articulis normales.
G. 2. Protella, Dana,—Mandibulfe palpigerse. BranchicB segmentis 3tio itoque

affixae. Pedes 3tii 4tique obsoleti articulo Imo stjliformi excepto.

2. Pedes thoracis otii Uique omnino obsoleti.

G. 3.^ Caprella, ia?n;t;.—Mandibulc^ non palpigeraj. Branchiae segmentis thoracis

3tio 4toque affixae. Abdomen brevissimum, 1-2-articuiatum,
G. 4. ^gixa, ^ro^/er. I—Mandibulae palpigerte, palpis 3-articulatis. BrancJna? ac

in Caprelld, Abdomen brevissimum, 1-2-articulatum.
^

G. 5. Cercops, ^ro^er.«![—Mandibulce palpiger®. Brancliias segmentis 2do 3tio

affixse,

3. Pedes Ztli Ui Uique obsoleti.

G. 6, Podaliuius, AVo^er**—Branchire segmentis 3tio 4toque afibcae.

Fam. 2. CYAMID^E.

Corpus latum, depressum. Antennse 2dcB obsoletse. [Species para-

G. 1. Ctamus.

Fauna JTorwegens p 40 f Annales des Sri. Nat. [2], xv, 110, pi 4.

f
Voy. Scand, etc., Crust, tab. 28, 29, § Lcptomera, LatreiUe.

|Tids.iy, 1842. tl^^id-
** Voy. Scand. nL 25. and Tids. r2l. i. 283.
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Subtribus II. GAMMARIDEA.

[Among the Gammaridea, the author finds that the posterior caudal

stylets offer important characters for distinguishing natural groups or

genera, and upon this ground, some new genera have been recogaized

among the Corophida? and Gammarida;, and others that have heen re*

jecled are sustained. Thus Iphimedia is distinct from Amphithoe^

Mccra and Bercothoe from Gammams. etc.l

Fam. L DULICHID.E.

Gressorise, habitu Caprelloideiie. Corpus lineare, epimeris obsolelis.

Pedes posteriores longi, subprehensiles. Abdomen 5-articulatuni.

G. 1. DuLicHiA, Z"rc>>r*—Pedes 5ti 6ti Ymique, suboeq^ui, 2di manu confectl An-

tennae quatuor longte, superiores proelongi

Fam. II. CHELURIDiE.

Corpus fere cylindricum, epimeris mediocribus. Abdomen segmen-

tis 4to 5toque coalitis et oblongis, stylis inter se valde dissimilibus.

G. 1. CHEI-CK.V, Phil'ippl\

Fam. III. COROPHID^.

Gressorise, pedibus partim lateraliter porrectis. Corpus plus minusve

depressum, ssepe latum, epimeris perbrevibus, interdum obsoletis. Ab-

domen forma appendicibusque normale. Antennse sa^pe pediformes.
ft

Subfam. 1. CLYDONDf^.—Styli caudales sex simplices, subulatl

G. 1. Clydoxia, Da??^.}—Pedes filiformes, oti 6ti 'Zmiqiie, longitudine increscentes,

Imi 2di non prcLensiles. Antennae dute longie, crassa}, rigidse,

Subfam. 2. COROPHIIS'^.—Antennae plus minusve pediformes. Styli caudales

Imi 2dique birameL

A. DIGITUS >XLLUS 2-AliTlCm.ATUS.

1. Styli candales Ztii minuti, shnpUces, 2di Imique ramo externo adtriformu

0. 1. CoBOPHiuM, Latr—Antennae inferiores longiores et crassiores, flagello caren-

tes. Pedes 2di non preliensiles, Imis crassiores, articulo -Ito btiore quam o us^

a 2. SiPHox(ECETES, Kroyer.^—Antenna inferiores longiores, flngello ^^^^"^f^^*

Pedes Irai 2dique subchelatl [Pedes 3 til 4tique articido 4to late obcorciata

Tubum lapillis fragmeutisque concLarum formatum inhabitat.]

* Tids. [2], i, 512, 1815.' _ ,g,»r

f ArcL f. IS'at. 1839 ; and G. J. Allman, Ann. and Mag. IS. H. xix, 361, June, lo-*"

Amer. J. Sci. [2], viii, 140; Icilius, D., on same page. ir - pt in

^ Voy. Scand., etc., 1838-1840, pi. 20, f. 1 ; Tidsskr. [2], i, 481, 1845. -bJojer

his description says :

—

- p^.

"Pedes thoracici primi et 2di paris validissimi, maim instructi Fiibcbeliforai.
^^^^^^

des 3tii et 4ti paris articulo primo latissimo, laminari ; articulo quarto *^j^^^
g

laminari, manum prsebonte, cuju3 unguis efficitur articulo quinto subcomco ^. ^'^^-
^[(j

sexto acicularl Pedes 5ti 6tique paris minutissimi, sed robusti, recurvati,
^^.^^

primo clavato, ungue furcate. Pedes 7mi paris graciles, recurvati, ^^}!^
-f^^^.

laminari, ungue minutissimo, furcato. Pedes abdominales Imi, 2di et ^^^^P'^^^^ ^jg
torii breves yalidissimi, parte basali latissima, rbomboidali ;

pedes 4ti, ^"*l!V||^rt

saltatorii, pes abdominalis aexti paris natatoriuB unica instnictus lamma terminal
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2- Sli^li caudales otii minuti, vix exsertif shnpUces, Idi Imigue ramls extus non prce*

cipice spinosis nee cidfrifonnibnSj intcrdmn mtdis,

G. 3. Platophium, Dana.—Corpus superne visum suLellipticum, abdomiiie bene
inflexo. Antenna fiagello brevi STrpe instructee, inferiores longiore?, supcriorcs

appcntliculatoi. Pedes Inii 2dique subchelati, 2dis validioribus. Pedes 10 pbstici

mediocres.

G. 4. Cyrtophium, Dana.—Platopluo similis. AntGnua3 superiores non appcn-

diculatse.

8. SUjli caudalcs oHi parvuli, birameiy ramo externa non uncinato, 2dl hniqiie ramh
extus non prceciptte spinosis nee cultrifoinnlhus,

G. 5. Unciola, Say.^—Pedes Imi 2dique manu confecti, Inns validioribus. An-
tennas fiagellis confectse, subpediformes, validae, superiores paulo longlores, ap-

pendiculatcU

caudates
tf

Q. 6. PoDOCERUS, X^a<-7A.f—Pedes Imi 2dique subobelati, 2dis validioribus. An-

tennae superiores breviores, non appondiculata?. [An maris digitus 2 dus inter-

um
G. V. Cratophiuji, i>ana.—Pedes Imi 2dique subchelati, 2dis validioribus. An-

tennas superiores breviores, appeudiculatoe.

B. DIGITUS 2dUS 2-ARTICaLATU3.

G. 8. Ceeaptts, Sai/.—Antenna pediformes, subccquse, flagellis carentes. Pedes

Imi 2dique prehensiles, Imis parviilis, 2dis manu bene confectis. Styli caudales

3tii biramei, ramis subeequis, longiusculis. [Tubum membranaceum inhabitat.]

G. 9. Cerapodina, Udw. {Cerapns, Templeton). Antenna) tofae fiagellis confecta?.

Pedes 4ti 5ti 6tique obsoleti(?) [Tubum papyraceum inhabitat.]

G. 10. Erighthoxius, _&/w?4—Antennae flagelhs confccta?. Pedes 10 postici medi-

ocres. Epimerffi anteriores obsoletse. [An styli caudales 3tii simplicisshni ?]

Subfam. 3. IGILIN^.—Antenna non pediformes nee subpediformes, flagellis

sat longis basique sat brevi instructas. Styh caudales ac m Corophinis,

G. 1. IciLius, Dana.—Pedes toti unguiculati et tenues. 4 antiei longi, non preheasnes,

ciliuti, 10 postici fere similes. Antennae iruperiores breviores non appendiculatae.

G. 2. Pteutgocera, ia/n—Pedes posteriores sublamellati Antenoie superiores

breviores, appendiculatss, inferiores basi dilatatte.

* Jour. Acad Kat Sci. Philad-,.i, 388.
i , .i u

Glauconome of Krover has the hands and antenna? and apparently the otiier char-

acters of Unciola. Say describes the hands of the 2nd pair in Unciola as adactyle;

but they stiE are probably like those of Glauconome. The foUowmg is Kroyers

description :

—

i i
•

''Ant€nn<B subpediformes; superiores flageDo ornate appendicular! pcrpaijvo.

Ocidl minuti, parum distincti. Maudibulce apex in duos fissus ramos qui dentim^s

sunt armati conicis ; tuberculus molaris dentibus confertissimis mstructus. i.a^?wm

^perius breve, depressmn latissimum, margine antcriori medio mc^o
;
labium tnje-

rius quatuor comnositum laminis setosis. Lamina maxdlares pedum nmxuianum

vaUdis 1 unguis palpi apice setosus. Fes pnmt pan

4ti. 5tique paris saltatorii, validi ; 6ti park fere rudimentarcs, natatoru. Epmera

lUinima fere evanescentia'' r

t Jmm of Leach may .vitLout iDConrenience be united to Fodocems, as there la

no essential generic difference between them.
, „ ^ ,•- „ i ^,v~ +i „

, t The author obtained tliree species in the crmse of the Expedition liavmg he

liands and many other characters of Erichthomus, but .^ith the epimerals of the

anterior tboracic semients of considerable size ; and moreover no gressorial Imbits

v^ere observed. They are therefore with some hesitation arranged m a genus named

Pyctilus, among the Gammarida;, subfamily Gammarinoe,
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Fam. IV/ ORCHESTID.^.*

Saltatorise, pedibus nullis laleraliter porrectis. Corpus compressum,

epinjeris magnis. Abdomen appendicibus normale. Antennse non

bene pediformes, Styli caudales Imi 2dique biramei ; 3tii simplices,

brevissimi et ultra 2dos non proIongatL Mandibulse non palpiger^.

Maxillae Irnce palpo sive parvulo et l-arliculato sive obsoleto inslructre-
T

G. 1. Orchestia.—Maxillipedes Don unguiculati. Antennae Imai basi Sdaium

breviores. Epimerse 5toe 4ti3 parce breviores.

Subgen. 1. Talituus.—Pedes lini marisfeminceve manu non instmcti.

Subgen. 2. Talohchestia, D.—Pedes Imi maris ac in Talitro, fetnincs manu

parviilu instructi.

'Subgen. 3. Ouchestia.—Pedes Inii maris femimeque manu plus minusve

instructi.

G. 2. Allorchestes, Dana.—Maxillipedes unguiculutL Antennse Imse minorcs,

. basi 2daruin longiores. Epimcrse 5t£e -Itis sa^pius multo breviores.

Fam. V. GAMMARIDiE.

Sallatori?5 vel natatorise, pedibus nullis lateraliter porrectis. Corpus

saepius compressum, raro subdepressum, epimeris sive magnis sive par-

vis. Styli caudales laxiores, duobus ultimis oblongis ssepiusque ultra

2dos prolongatis, raro simplicibus. Mandibulse sa^pissime palpigerse.

Maxillae Ima} palpo 2-3-articulato (rarissime 1-articuIato) instructis.

L PEDES 10 POSTICI NON PREHENSILES.

Subfara. 1. STEGOCEPHALIN^.—Antenna? breves, superiores basi crass^.

Mandibulae acie denticulata instructs, palpo brevi uniarticulato intus dentate. Epi-

merae permagnJE.
J

G. 1. Stegocephalits, Krdj/er,\—Epimer® 4tffi niaximas, 5tis parvis. Antennae

superiores appenfliculatifi. Pedes Imi 2di manubus carentes. [Pedes 5ti 3tu

4tique directione similes.]

Subfam. 2. Man-
sdibulffi apice parce dentatae, acie vis instruct^e, palpo 2-3-articulato. Maxilbpede

lamellia mternis prandihus. "Rnimprrp nprmnmia:.perma

1. Pedes Imi 2dlqtie non snhchelatiy 2dis parindis hiterdum exceptk.

G. 1- Lystanassa, Edw,—Antennse superiores appendiculatse.
G, 2. Phlias, G^ierin.—Antennae superiores non appendiculatae.

2, Pedes Imi subchelati, 2diS non subchelatis.

G. 8. Oris, -ffr4—Antennae superiores appendiculatte. Pedes Imi crass^ chelati

2di debiles.

* Tlie author gives a different arrangement of the species of Orchestidse from

that published in this Journal, [2], viii, 135 and ix, 295, and rejects the genus Tau-

tronus there instituted. He follows Fr. Miiller (Arcliiv f. Kit., 1848, 53) in consid-

ering the Talitri and Orchestite as forming a single genus, his recent investigations

confirming this view. The Gammaridse also are rearranged.

f Kroyer's :N"at. Tids. iv, 1 50, 1842. " Caput ocuUs ut videtur destitutum."

cum genere Anonyce ferme conveniiint,
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G. 4. IIristes, Dana *—Antennae superiores non appendiculatae. Pedes Imisulj-

chelati, 2di articulo styliforini confecti.

3. Pedes \mi 2dique plus minusve subchelaii

Q. 5. AxoxYx, A^r.f—Epimerre permagnge. Antennre superiores appendiculatnp,

basi breves. MaxilHpedes lameUis intemis graudibus. StyU caudalea postici

biramei, ramis pubulatis. ,

G. 6. Urothoe. Z>awa.—Epmcrre permagnse, 5tis parvis. Anteanai liua brevi-

ores, appendiculat^, basi sat elongato. Stjli caudales postici longi, buauici,

ramis foiiaceis, ciliatis. Mandibulffi palpo 3-articulato.

Subf^im. 3. LEUCOTHOII^iE.—Antennae superiores basi plus minusve graciles.

Maxillipedes elongati, angusti, articulo longo unguiformi confecti, larnelhs tnterms

perbrevibus. Mandibula? sive palpigerae sive non palpigera, proccssu molari carentes.

[An semper ?] E iimer

G. 1. Stenothoe, 7)a;ia.—Epimerae pcrmagnne, UtB maximse, Stae parvulx. Pedes

4 antici subchelati, 2di3 validioribus. Antennas superiores longiores, non appcn-

diculatffi. Mandibulse non palpwer(G, processu ynolari carentes. btyli^ caudales

Imi 2dique ramis bene subulati, 8tii simplicissimi, subulati, spina crassa conlecti.

G. 2. Leucotiioe, imc^4—Epimerte magnae, 5t:E parvulae. Pedes 4 antici sub-

chelaii, 2dis validioribus. Anteunse superiores longiores, non appenaicuiatae.

Mandibute palpigerae. StyU caudales toti biraraei, ramis subulatis.

[Cuius sedis est Microcheles, Ki-oyer,§ Anipliitlioe affinis, cui mandibula-, processu

molari carentes: quoque AmpMthoe Marionis, Edw., cm mandibulai non palpigcrre.j

Subfam. 4. GAMMARINiE.—Antenna 1mm basi graciles. Maxillipedes sat lati,

lameUis internis sat elongatis. Mandibular acie denticulate lastructa? et altera ae-

cessoria quoque processu molari et palpo 3-articulato. Pedes 10 postici non sut>-

l)reLensiles.

A, FEONS rRODUCTUS ET IxVFRA ANTEXNIGERVS NOX EST, ANTEN^'lS ImIS INFERI0RIBC3

NON A^'TERI0RIBU3.

1. StyU caudales postici biramel, ramis mba^quis.

A. PEDES 2dI NOX STIBCHELATI.

G. 1. AcANTHONOTUs, O^.n-Autenna. quatuor suba'qua^ ^^^^-^

^J^^^E^^^^
Epii^icrai magn^. Pedes 2di fiUformes, manu ommao carentes, Inu manu mx

G.TA?LoTrs, ^iz..-Antenn^, Im. breves, appendiculatae. Epimer^ magn^.

Pedes Imi validi non subclielatL

* Amer. J. Sci. [2], yiii, 135. The genus Stmla is rejected.

t Tids. ii, 256, and iv, 104.
, ,, -nt tt'.+

The genus EpJdppiphora of White (Ann. and Mag. ^. "i^t^
L;J J. ^IT^

to* either
teen but briefly desa4ed, ^d ^e cannot pronounce upon

f\;^';'^;'-Vhreph,^erals
of tlie genera of Lysianassina^. The habit is hke that of ^nonyx ^^e «„p

large, the superior iitenna, appendiculate. the P;>«™ f ^ CttStbn of
Anonyx and not short like the Orchestidtc. ,^ut he d.arac.er o,

^^ ^^^Anonyx and not short like the Orchestidtc. J^ui ui« ^''^\r;-' g of the species
the 4 anterior legs is not stated, neither

^l'^^'^^^
^ ^^^iZt^pr^enis the 5th

on plate 5 of thi ZooL of the Erebus and Terror. .Th^* V"^^
\;J; ^ the foUow-

anieth pair of legs as rudimentary, or theW J^^"
^./^''^.^'sti^or 7th.

iug part,^and the basal joint of the 6th smaUer tb^ that o the 5th or .tK

X Kroyer states tlJ the ^--rtM^^^rj^ ^^e .^ Sich has this chLcter
characteristic, and adds'two species to the genus one

imperfectly and the other not at all (N^*-
J'J

;

;^'
'^J;/ l'

^^^^^

1845). This character of the hand ^^'.«F"''«, '"^ "^^^7, ^^Hously developed in spe-
nor apex of the antepenult joint, ^.hich Folonfat'on

J^" J. ^^ J^,, ^J^^,
cie. of allied genera. They agree

^^f^J^^^^J^" arge 4th, and .mall 5th, 6th
Pe' s

;
in the very sraall epunerals to the

Ist^^'f^Yobt of the superior antenna-, and
and 7th ; m the caudal stylets ; the very short

^^^'^'^J^ ^ j\;||» 5_
other characters. ° . • >
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s.

G. 3. LErxocHmus, Zaddach.^—Antennce Imx appendiculatse. Pedes Imi bene

subchelatsB, 2di manu carentes.

B. PEDES 2dI ImIQUE SUBCHEtATI,

* Antennae Imae noa appcndiculata?,

G. 4. IpHniEDiA, Rathlce,^ B,—Eplmerse magnae, 4ta3 maxiiuEe, Stis miilto brevi-

oribus et vix biiobatis. Stjli caiickles postici ramis duobus oblongis consimili-

bus apice setigeris et uon uuciuatis instructL Antennae Imae sscpius breviores.

G. 5. (Edicerus, Kroyer.X—IphhnedicB affinis. Pedes 7ini longissimi, fere fili-

fomies. Antenna; Imre breviores.

G. 6. AMrmxHOE, Leach, D.%—Epimerai magme, 5ta; niaximo?, vis bilobatm lobo

posteriore minimo. Styli caudale9 postici ramis duobus brevibus dissimilibus

uistructi, ramo exterao apice recurvatim bi-uncinato, intemo compresso apice

non spinuloso sed pilis parce ciliato. Antennae Imce seepissime longiore?.

** Antennae Imse appendiculata?.

G. Y. Gammauus, Fabr., i).]]—Epinierae sive mediocrcs sive breves,^ Styli caudales

postici 2dis non similes, ramis s?epe longis cum pilis raro gpinulis oruatis, apice

non uncinatis. Antennae superiores sa^pius longiorcs.

% Styli candales postici sive ramo uno longo altero parvulo insiruciif sive simphcts-

siml et apice non paido reflexL

* Antennae Imic non appendlculatie.

G. 8. PnoTis, Kroycr.^—Epimera} magna;, 5tfe 4ti5 non breviores et postice pro-

fundius excisfe. Styli caudales ramo intemo rudimentario.

* Tbe genus Leptochirns, (Syn. Crur^t. Borus. Prodroraus, 1844) is described by Md-

dach as having no appendicular branch to the superior antenn?e. But Fr. MuUer states

(Archiv fur Naturgeschichte, 1 848, xiv, 62) that there is a small one-jointed appendage

in the Leptochinis pilosus. The legs of the 2nd pair are described as having no proper

hand, but terminating as in the genus Talitrns. May the form be female only ?

f Beit, zur Fauna .Nor^vegens, p. 85, Act. Leop. xx. Dexamine of Leach, may

perhaps be included here. ,

The genus Hyak of H. Rathke (Fauna der Krym, Mem. Acad. Imp. St. Petcrsb.,

iii, 1837, p. 378, pi. 5) contains no characters m its. description hj this author wluch

do not apply equally well to species of Iphimedia. The description is as fodows

:

"Corpus elongatum, compressum. Antennse infcriores superioribus aliquantolum

longiores; earum qua*Ubet e tribus articulis atque flagello comi)osita. Ocua oisci-

formes. Pedes 14: duo eorum paria antica chelis monodactylis coinplanatis, -cu

paris multo majoribus. Stylorum abdominalium paria tria. Abdominis appendicma

termiiialis simplex, erecta," verruciformis." The posterior stylets are 2-brancii

though short; and the species (H. pontica) is thus distmct from the Allorchestes.

X Tids. iv, 155, 1842. "Frons in rostrum producta, plus minus
^^?*^"fl.^.„ ^^fp'^^^^^^

semper vero nodo pellucenti, ovali, flavo-rubescente turgidum. Oculi nulh
. ..

g+Q
Stii 4tique paris validi, ungue instruct! lato laminari, quod quoque usu venit

etoque pari, quorum articulus Imus dilatatus non est."

Includes Flierasa of Leach. ^ pQi
Amatlda, Rathke (Fauna der Krym, Mem. Acad. Imp. St. Petcrsb., iii, 1837, p. --^ >.

and Beit, zur Faun. ISTorw. Act. Leop. xx) includes those Gammari that have the ^W^'

antennae the shorter—not a proper basis for a genus. The eye is described ^^^^^"^,v '

Tlie genus Fmirus of Kroyer is very near Gammanis, and it is ^*^^^!;^ 7 f the
it should be separated. Its habit however is somewhat cUiterent. The ^^^^^^^ \^^
2 anterior pairs of legs are large and equal, and the carpus is articulated "^^

upper marghi of the hand near its middle. The eye is rcniform. Tlie ^^^P^f.l^V'^^^^^a

have a short appendicular branch, consisting of a minute joint. "^^^^J^ .^^ ^.P^rso-
apice bifurco, dentato, flabello setanira margiiiis interioris, tut>erculo molari ^^^^\^

^^^^
elhptico deutibus minutissimis confectis foraiato; palpus triarticulatus ^"P^r^^^^^

sequat mandibulie longitudinem. Sex branchianmi paria in nianbus (^"™^^

2di-7mi), 4 laminarum in feminis paria (annuli 2di-5ti)."—Tids. [2], i,
^^^S- ^^tari

f Tids.iv, 155, 1842, "Pes 5ti paris recurvatus, hiversus. ungue ^^"^^^-^-^^
Epimera permagna, 5 paria anteriora ad mar^inem inferiorem ^^*f ®^

' ,£^p5iua
structa, 5tum eadeiu est ac 4tum altituthnc, postice profimdius excisum.

terminalis interior pedis saltatorii 3tii paris rudimentaris."

The inversion of the i^th ri:iii- of h^o-s* is not. a t'f*neric character.
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G. 9. Melita, Lecich, D.—Epimercie 5tsn 4tis multo brevlores (sic an semper ?) Styll

caudales uno ramo longo. sire subcylindrico sive foliaceo, altero brevi vel^ obso-

leto. [Digitus in raauus latus s^epe claadens.] Anteun^y Imvi SLvpius longiores.

*^ Antenna} Inue appenJiculata?.

G. 10. M^RA, Leach, D.—Epimerec et styli caudales postici ac in Mclitd,

8. Styli caudales postici simplkismni, ramo uno hrevi et nudo, aplce paulo refexo ct

spijias duas perbreves pauh exsertas gerente,

G. 11. DERCOxnoE, J)a/i€i.—Epimene mediocres, 5tn3 bene bilobatre, 4ti3 sa-pius

vix breviores. Pedes Imi 2diqiie digito nni-articulato confectL

G. 12. Pyctilus, Dana, (Ericbtlionias, i'Ji/;./)—Epimcne mediocres vel breves

corpore lineari, subtlepresso. Antcnnx lung:.e, fla;]:ellis sat long!?. Manus Imre

articulis 4to Stoque s^pe instmctje, digito uni-articulato ; 2da3 digito 2-articulato.

G. 13. (An hujus sedis?) Pardalisca, A>c>>r.-*^—Epimera; breves. Pedes Inu

2dique digito 2-articulato manuque 1-articulata instruct!. Antenna) tcuues, Imai

appendictilatffi,

B. FRONS PaODUCXrS A^"rENNASQUE iMAS VERSUS EXTREillTATEM GERENS.

[an SPECIES COROrniDIS AFFIMORES.]

G. 14. Atylus, Leach.—Jphimedice paulo affinis. Antennae subpediformes, brevi-

ores, non appendiculatfe. Digiti Inii 2dique uni-articnlati.

G. 15. IscHYRocERus, Kroy€r.\—Ga7nmaro paulo affinis. Antcnnre pediformes,

Imffi appendicniata*. Palpus mandibularis longus, artlculo ultimo obovato.

Pedes 2di maris nianu validissima instructL Digiti uni-articulati. Epmierse

mediocres.

11. PEDES 10 POSTICI PARTIM FREHENSILES.

Subfam. 5. PONTOPORINiE.—Pedes Stii 4tique plus minusve prehensiles; 6

postici non prehensiles.

1. AnteimcB 2dcB inferiores et non posteriores,

G. 1. Lepidactylts, Saz/.t-Epimene magna:. Antennae superiores appendjculatjr,

inferiores basi infra valde dilatatm et partim dokbnfonues. Pfdes "i antici liU-

formes ; 3ti 4tique manu compress^ digitoque laminate instructa;5ti 6U Tmique

valde compressi, 'Zrais longioribus, axtioulis superne valde prodnctiy.

G. 2. PoxTiroREi.^ Z^r.§-Epimera^ magna.. Antenna supenores ^PP^f
^^.f

^*'^:

Pedes Imi 2dique perbreves, robusti, Imi manu lata ungue
Y''y\'''''!lf :2^^^

manu carentes ; m 4tique validi, manu articulo 4to dilatato mstructa, ungue

conico aculeate ; 7mi ungue vel articulo 6to rudmientario.
o.imn^

G. 3. Ampelisca, A>4-Epimene magme. Antenna, graciles. P^^^^^.^™
;^^^^^^^

manu nulla subcheliformi ; 3tii 4tique manu .irticulo Stio mstructa,
ff^^J^^^^

lis 3 sequentibus formato, articulo ultimo vel ungue longissuno
^l^l^\'^^^^^

5ti etique 5-articulati, ungue rudimentario recurvo, numobili (vel parum mobili).

Styli caudales postici natatorii. . . v^,^,.n^na

G.4. PaoTOMEDEiA, A>.t-Corpus subdepressum ^P"^^"^^* 1^"',^ M^
tenna. superiores appe'ndiculat'a., inferiores pedLformes, ^^^» .P^^^^^

3tLe 4t.eque articuliVstio 4toque instructie et digiti longi articulis .equemious

coalitis. Pedes 2di parvi, manu subcheliformi non mstructi.

ndibula apice dilatata, quad-

s un^-ue publaminiu-i postico
naentata, palpo 3-articulato." "i'eaes ^ui ^tiqu^- i^*" ^''/"*?. ^-^ n^t-r+nrii relinui
8ubtmter serrulato." - Pedes spurii [abdominales] 2di et 3tu pan= natatoni, reliqui

'TSV " Pedes spurii 4ti 5ti 6tique Paris s^tatorli ;
articulus basalis 6ti paris

"jttTJS£«£"iTf»^ M.« .r C. Spence Ba.. (Ann.

.fe fj ^^f "^^.21A l\fLls recurvi, articulo Imo parum mode dHatato

An-
Manus

articulato

irmati
Lbdominalium par natatorium.

% TiA'.. iv, 1 51.

Secjsd Seuie,?, Yol. XIV, No. 41.—Sept., 1852. 40
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G-, 5. AoRA, KrJ^—Corpus subclepressum, epimeris sat parvis. Antennsp supe-

riores longae, appendiculatte, inferiores subpediformes. Pedes Imi 2dique manu

fiubchelifornii, Imis maximis, articulo 3tio postice in apiccm longissimum pro-

ducto, manu angusta, xingue fere lamellari. Manus 3tiie 4t?eque articulo 4to

ovali instnictre digitis articuUs 5to Gtoque. Styli caudales ealtatorii, 6tis *?ini3

setia non aculeis apice instruetis*

2. Antennce 2dm mvlto postcrlores
^
fronte in rostrum produdo,

G. 6. Phoxus, Xr.f—Epimera} permagna*. Pedes Imi 2dique manu puboheliformi

valida instructl ]ilanus Stise 4tft^que articulo 8tio 4toque.juuctis instructtc, di-

gitis 5to etoqiie. Pedes 6ti multo longiorcs. Caput longiim, triangulare,antice

productum et acuminatum. Antennae anteriores perbreves (capite breviores),

elongate appendiculata*
;
popteriorcs paulo longiores, Mandibulae palpo longis-

simo. Segmentum caudale laminid constans duabus,

Subfem. 6. IS^IK"^E4—Pedes quatuor vel sex postici subprehensiles.

G. 1. Ts^A, Edw.—Gaminaro similis. Pedes 10 po&tici similes, articulo 5to apice

dilatato et truncato, ungue in articuli 5ti extremitatem latiu^culara claudente.

Pedes 2di manu grandi coufecti, Autenn^ superiores appendiculatiP.
^

G. 2. Axisopus, Templeton.—'Pede^ 4 postici ac in Isced, validiores, articulo 5to

apice inferiore dentato, ungue ma^io. Pedes Imi tcmies et breves; 2diinanu

angusta ; 3tii manu grandiore ; 4ti 5ti Imis similes.

M

Subtribus III. HYPERIDEA.^

[In tbe first family of the Hyperidea, (the Hyperidce) neither of the

5 posterior pairs of legs are subchelate, and the antennce are not folded

up beneath the head or thorax. In the second, (the PhronimidcB,) one

or more of the 3 posterior pairs of legs are subchelate or much en-

larged, apparently for grasping in coition, and the antennre are as m
the Hyperldpe. The th^rd family (the Typhidce) differs from both the

preceding in the conceah-nent and folding of the inferior antenna? be-

neath the head or thorax, and in many of the species, the abdomen

closes up against the venter.]

Fam. L HYPERIDiE.il

AntennjE 2d2e exserlse. Abdomen in ventrem se non flectens. Pedes
m

5ti 6li 7mique forma longitudineque mediocres, 5tls Gtlsve non percrassis

nee prehensilibus.

Subfam. 1. YIBILmj3.«!f—Corpus forrad paulo Gammaroideum. Caput oculique

mediocres. Maxillipedes palpo parvulo instructL Palpus mandibnlans tenuis.

* Tids. [2J, 1, 335, 1845. f Tids. it. 15U.

X An genus Laphydiu^ (Kroyer, Tids. iv, 156, 1842) Isannis vel Coropbidis anm -

Species in Sturiones Squalosve'^parasitical Descriptio sequens:-^
C^m\i

Corpus latum, depressum, epimeris mediocribus, 4tis infra acutd productis.
^^^^^

transversum, rostratum. Antenna? sat breves. subulat?e, validse, lma5 7^^*^

"jn^^'
anteriores, 2dai posteriores. JIaadibulse palpo instructie. Pedes Imi S^'^^^^^^^^^

manulineari; 2di breves, manu valida, nngue sublaminari. ^^^^^^T^^i^^^^axil-
validi, subcheliformes, longitudine subaiqui. Styli caudales debdes. -Palpus m
larum Imarum uniarticulatus. ,,- eg

Hyperines of Edwards, Crust, iii, ^0 : Hyperita, Cat. Brit. Crust. Bnt. ^^^^^;
j/^.

Familix' duge nostrai Ilyperid® et Piu-onimidte sunt Tribus " Hypermfib or

aires.'^ Edw. (Crust, iii, '74; et Phronimadm Cat. Brit. Crust. Brit. Mas., p. &*>-

% Eyperines GammaroideSj of Edwards, Crust, iii, ^2.
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G. 1. ViBiLiA, ^Jmj.—Antennre 4 breves, lm?e obtusse. Pedes Imi 2dique sub-

prellensiles.

Subfam. 2. HYPERIN^.—Caput tumidum. Oculi pergrandes. Palpus maa-

dibularis tenuis.

1. AntenncB sive Imce sive ^dcejlagello longo confedce,

G. 1. Lestrigonus, ^Jii'.—Antennae Imss 2dieque flagello longo confectoc. Pedes

Imi 2dique paulo prehensiles.

G. 2. Tyro, ^rfw.—Anteuuic Imas flagello longo confectre; 2d£e perbreves, flagello

nudo.

2. Antenncc totm breves. Caput oculique pergrandes.

G. 3. Hyferia, Zafr.—Antennra Imre 2dieque conspicua}, 2di3 gi-acilioribus.
^

Pe-

des 2di siepiusque Irai subpreliensiles, manibns multum imperfectis, articulo

4to ad apicem inferiorem paulo producto tantum.

G. 4. Metoecus, Krfhier.—Hijperm affinis. Pedes Imi 2diqne perbreves. manibus

melioribus bene didaetylis confecti.

G. 5. Taurta, Dana.—Kni^nn^. ac in Hyperid. Pedes 2di non prehensiles, ar-

ticulo 4to apice iuferiore non expanso nee producto.
^

G. 6. Daira, Edw.—Kntennt^ Ima^ non conspicuse, 2dse exsertie. Pedes Imi 2dique

plus minusve prehensiles: tarsi pedum reliquorum breves. Rami stylorum

caudalium longi. .

G. 7. CrsTisoMA, G^w^rxVi.*—Antennis pedibusque Imis BaircB affine. Tarsi prie-

longi. Styli caudales longi, ramis brevibus,

Subfam. 2. SYISTOPIN^. --^ e,

latissimus. Oculi grandcs,

G. 1. Synopta, Dana.—Caput subtriangulatum, non oblongura. Pigment urn ocu-

lorum unicum. Pedes Imi parvuli, prehensiles; 2di setis longiuscuha coniecti;

4ti subpreliensiles; 5ti 6ti 7mique suba^qui.

Fam. 11. PHRONIMID^.

Antennae Sdse exsertje. Abdomen in ventrem se non flectens. Pedes

5ti 6tive sive crassi sive elongati, ssepius prehensiles, quoque 3tii 4tique

saspe prehensiles.

SuLfam. 1. PHROXIMLV^.-Abdomen versus basin sat
^^ff'^f^^^^^l

magna maim didactyld vel monodactyla confecti ; 3tu 4ti extremitate ^acUes, non

prehensiles. Anteiuiie breves.

Ct. 1. Phronima, Xa^r.-Manus pedis 5ti dldactjla>. Segmentum thoracis Imura

G.°2."iS;mno, ff«^ri«.-Manus pedis 5ti monodactyLe. Segmentum thoracis

Imnra non oblongum.
Pedes 5ti

Subfam. 2. PHROSININ.E.-Abdomen versus basin sat "^^™;,
t;^;^;,

,

prehtensiles, monodactyU; quoque 3tii 4tique prehensiles. [Antemis sat brcves.j

1. Manus pedis 5ti latce, digito arcuato.

G. 1. Anchtlomeha, Ed^v.\-^i^nns pedis 5ti lat^ et crassi subtriar^ikta^- Pedes

G.? ?::LESS:.t-Manus pedis 5ti lata,, oblong.. Pedes 6ti prehen.ne,.

Otis fere similes, minores. Mandibulse non palpi^-ene.

* GuSrin. Rev. ZooL, i, (18i2) p

f Hieracmyj:, Gu^rin.

portcntosiE n

'era, Latreille
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2. Manns pedis ^ti elongatk Uneares^ d^gito recto, longissimo, tenui,

6. 3. Themisto, Gv^rin.—Pedes 3tii 4tique prehensiles, manibus latis.

Subfam. 3. PHORCIN^.—Pedes 5ti 6tive valdc elongati et crassi, sed manu
non confectL [Anteonje breves.]

6. 1. Phorcts, Edw.—Pedes Imi 2di 3tii 4tique graciles, unguiculati, 5ti 6ti{^ue

prtelongi, 5ti aciculiires, 6ti crassissiiui.

Fam. III. TYPHID.E.*

Antennse 2dee sub capita tboraceve celatse et ssepius replicalse. Ab-

domen in ventrem scepe se flectens. Pedes 6 postici interdum abbre-

viaii, articulo Imo operculiformi, inlerdunn longitudine mediocres.

Subfam. 1. TYPHIN'^E.—Abdomen in ventrem se flectens.

G. 1. DrrnTRUS. Dana.—Pedes 5ti 6tique articulo Imo lat^ lamellati, articulis

reliquis omnino obsoletis. Antennse 2die breves, sub capite celatie, non repli-

catsp, articulo Imo longiore quam 2dus.
G. % Typhis, ^i.?5o.—Pedes 5ti fitique articulo Imo late lamellati, articulis reli-

quis paulo abbreviatis. Antenna; 2da3 biplicata?, articulo Imo longiore quam

2dus.

G. 3. Thyuopus, -Da«a.f-.Pedes 5ti 6tique articulo Imo late lamellati, articulis

reliquis paulo abbreviatis. Antenme 2d£e i-o-plicatffi, sub thoracis latere cela-

ta?, articulo Imo multo breviore quam 2dus.

Subfam. 2. PRON'OIN^,—Abdomen in ventrem se non flectens. Caput non

oblonerum. antennis frnntalibnQ

[corumG. 1. PRONOE, Guerin.
J mi lati, reliquA parte pans Imi fere obsoleta.

Q. 2. LYC^A,i?a?m.—Pedes Imi 2dique subchelati. Articuli pedum 6 posticorum

nu

Subfam. 3. OXTCEPHALIN^.—Abdomen in ventrem se non flectens. Caput

longum, antennis Imis superficiem capitis inferiorem insitis.

G. 1. OxTCEPHALCJS, Mw.—Csiput brcviter acuminatum. Stjli caudales longitu-

dine mediocres.
G. 2. RuABDosoMA, TT^'AiV^r.^—Caput rostro longo stjUformi armatum. Styu cau-

dales valde elongati

* Hyperines anormales of Edwards, Crust, iii, 94. Tt/phidce.

Mus., 57.

f Species Typhis ferox (Edw.) is here included.
1 Crust. Voy. Samaranir. d. 63. t>1. l.s. f. 1.

CoBBECTioNs.—Page 305, last line, for 92, read 192.—Page 306, 5 lines from bo

torn, for iii, read viil
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Art. XXXI.

—

Davis's Report oil the Nautical Almanac.

Our readers may not be aware that the American Nautical

Almanac, established by Congress some three years since, and
placed under the supervision of the Navy Department, is already

so far advanced under the able superintendence of Lieut. C. H.
r>^vis, that a few weeks will witness the appearance of the first

volume, computed for the year lS5o. The ability and position

of the gentlemen charged with the execution of the work, affords

the best reason for expecting a publication which shall materially

add to the scientific reputation of our country.

The attention of our legislators has recently been recalled to

the subject by a series of most singular resolutions offered m the

United States Senate by a distinguished member of that body,

whose philanthropy is evidently more enlarged than his astrono-

"^y- The resolutions of inquiry were as follows.

"Resolved, 4t., That the Secretary of the Navy be instructed

to inform the Senate where and at what observatory the observa-

tions and calculations for the Nautical Almanac are made.

Why the same are not made at the National Observatory at

Washington?
,

- ,

What expenses are necessary therefor, except the pay of the

superintendent ^

What progress has been made towards making a Nautical Al-

manac ?»imc :

For how long a period the calculations of the first almanac are

expected to ext'end ?

Second Series, Vol. XIV, No. 42.—Nov., 1852. 4X
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Whether it is necessary to the perfection of the Nautical Al-

manac to make observations at more than one observatory : and

if so, are they made at two observatories ; and if so, at what two?

Whether any persons except the Superintendent have been paid

for services in preparing the Nautical AhiianaCj and if so, how
many and what compensation have they received?

When is it expected that a Nautical Almanac will be prepared

for pubHcation ?
'^

What improvement, if any, is it expected the American Nau-

tical Ahuanac, when publishedj will have over the Enghsh?
After the first Nautical Almanac is published, will the succeed-

ing numbers cost as much as or more than the first?

Will the same time be necessary for the second and subsequent

numbers, respectively, as for the first?"

The Senate of the United States is fortunate in numbering

among its members some gentlemen whose enlightened minds

have been trained to scientific study in their own professions, and

who are always on the alert to protect and defend the interests of

the few truly scientific institutions which owe their support in

any degree to the U. S. government. Mr. Pearce of Maryland,

in particular, who has so often and so ably defended the Coast

Survey of the United States, both when openly and when covertly

assailed, was able and willing on this occasion also to vindicate

the claims of true science and its practical applications in this

country; and in so doing has added a new "ornament of grace"

to his distinguished reputation as a Senator.
But these queries, singular as they may appear to scientific

readers, have been very serviceable, as eliciting the careful and

instructive report of Lieut. Davis, in reply.

The object of these few remarks is simply to introduce this

report,—which we reprint entire from Senate Documents Ex.

No. 88, of the present session.
4

ANSWER TO RESOLUTION OE INq.UIRT.

1. That the Secretary of the Navy be instructed to inform the

Senate, where, and at what observatory, the observations and cal-

culations for the " Nautical Alma7iad' are made.

This inquiry comprises several distinct interrogatories, which,

with your permission, I will answer separately.

The calculations of the Nautical Almanac are made at no ob-

servatory, and have no direct connection with, or dependence on

the current duty of any particular observatory. The daily duties

of observatories, and of offices like this, of the "Nautical Alma-

nac and Astronomical Ephemeris," are perfectly distinct from eacU

other. The business of the observatory proper, is to record

events and appearances, and to make the calculations requisite to

render these records immediately useful to the astronomer; it
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also endeavors to add to the sum of knowledge by the discovery
of new facts, and the observation of new truths and phenomena,
as exemphfied by the frequent discovery of planets and comets,
and the constant observation of those, the periods of which are
still to be investigated—by the study of the nature of cometS; of
the rings of Saturn^ of the comparative brightness of stars and
planets, &c.
The business of the office of a *' Nautical Almanac and Astro-

nomical Ephemeris," is io predict^ one or more years in advance,
the events and phenomena, the actual occurrrence of which the
observatory records, and which the navigator compares, observes
and calculates while on the otherwise pathless sea^ in order to pass
in safety from country to country.
The calculations of the Nautical Almanac are made principally

at Cambridge, the residence of the present superintendent, where
the printing of the work can be conducted most expeditiously,
tnost economically, and, what is still more important, most accu-
rately; and where convenient reference can be had to the best

scientific libraries of the country, an indispensable aid in laying
the permanent foundation of a work of this magnitude and im-
portance.

But as the superintendent of the almanac has succeeded in

engaging the limited services of some distinguished mathemati-
cians and astronomers in other parts of tlie Union, a portion of
the computations have been made elsewhere ; for example, by
Professor Wmlock, of Kentucky; by Mr. Sears C. Walker, of

Washington; by Professor Kendall, of Philadelphia; by Professor

Smith, of the Wesleyan Universityj at Middietown ; and by Miss

Mitchell, of Nantucket,
The observations used by the Nautical Almanac, that is the

observations on which the fundamental laws of the astronomical

prediction are based, have not been made at one observatory, but

^ all observatories; not at one place, but at all places of correct

and well attested observation on the globe; not at one time, but

^n all times of authentic history.
t

National
o.t WaskmMon?

Whenever, in the progress of theoretical investigation, or in

consequence of entirely new discoveries, or for the purpose of

anticipating the official publication of printed volumes, it has been

occasionally desirable and expedient to have recourse to an ob-

servatory, the national observatory at Washington is the otily one
to which the superintendent of the almanac has applied for in-

formation.

The superintendent of the national observatory has been re-

quested, for example, to make some meridian observations of
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Stars of comparison, which were nsed in the reduction of those

observations of llie planet Mars which have been made during

the last hundred years at the Greenwich observatory; to test by

immediate observations the accuracy of the elements of the new
planet Iris; to furnish from the records of the observatory certain

information in anticipation of the next printed volume of the

''Washington observations;" and to direct the attention of the

observers towards the new planets discovered since the year 1S27,

concerning which astronomical history supplies, of course, no in-

formation, and concerning which all our knowledge is to be

gleaned from future observation.

But it is the printed and published transactions of this and other

observatories, in which the observations, ^c, are given to the

world in their reduced and complete and final form, that are em-

ployed in the large computations of the almanac, and not the

separate observations made at the various instruments from day

to day, in the prosecution of a great scientific enterprise.

3. What expenses are necessary therefor^ except the pay of the

superintendent ?

The pay of computers, the cost of publication, including com-
position, press-work and correction, paper, books, &c., &c., the

expense of stereotyping, the printing of auxiliary tables for com-

putation, of blanks, of instructions, and mathematical foroiiilas

and methods,

4 What progress has been made towards making a Nautical

Almanack
The first volume is nearly completed, and its printing far ad-

vanced. All the main and heavy computations are done.

The progress of th<3 printing, &c., is necessarily slow, because

forms which are to be permanently adopted, are now for the first

time decided upon, and because in a work of such a character,

which is destined essentially to add or to detract from the scien-

tific reputation of the nation, it is advisable to proceed with the

utmost care and circumspection.

5. For how long a peiiod the calculations oj the first almanac

nre expected to extend 7

For a period of one year ; the first number of the almanac will

be published in the year 1852, for the year 1S55.

6. WkefhpT it is nprp^sanrii in ihp riPrfection of the Nauttcal

rtrt nnt^ nhservalory ', <^^^^observati

if so, are they made at two observatories ; a?id if so, at what iwi

The reply to this question is partly comprised in the reply to

the first question ; but it should, perhaps, be more exjjlicitly said

that no observatory, neither that at Washington nor that at Cam-

bridge, as has been suggested, receives any portion whatever ot
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the sum appropriated for the "Nautical Almanac" in any way
whatever; and it may be proper to repeat, that no connection of

any kind, either expressed or implied, exists between the Nautical

Almanac and the observatory at Cambridge, or between their re-

spective directors and assistants.

Discoveries in astronomy and accurate observation of new phe-

nomena, are equally valuable wherever made. The optical dis-

covery of the planet Neptune was not less interesting and avail-

ble to American astronomers on account of its being made at

Berlin, than it would have been if made at Washington ;
and the

identification of this planet with Lalande's star of May 8 and 10,

1795, was not less important and useful to German astronomers

because first announced from the national observatory at Wash-
ington, than if the merit of this determination had belonged to

the observatory at Berlin.

The fundamental laws of planetary motion which form the

basis of prediction in the pages of the Nautical Almanac, result

from the study and comparison of all well authenticated observa-

tions in all periods of history. The theory of the moon's motion,

on a knowledge of which depended the answer to the most im-

portant practical question ever investigated by astronomers, a

problem, the solution of which was indispensable to the progress,

security and growth of commerce, the problem of determining

the longitude at sea, and for which the British House of Com-
mons offered at one time a reward of twenty thousand pounds

sterling, has been confirmed by the discussion of the observations

made before the Christian era, by Hipparchus of Rhodes.

If all the established observatories in Europe and elsewhere,

published to the world the results of their labors in the same con-

venient, complete and elegant form as the observatories at Wash-

ington and Greenwich, they would not be too numerous for the

wants of those astronomers who devote their attention to the

improvement of the theories of planetary motion. And it is from

^^^^e published volumes, of whatever date, that the almanac de-

rives its useful and serviceable facts and information.

The " Washington Observations" of 1S46, have supplied the

»iean places of what are called the "fundamental stars; and

this volume, toeether with subsequent observations at the same

mstruments, noit yet printed, "have enabled computers to employ

a more exact measure of the sun's diameter.

For this and similar reasons, it has been correctly said that the

national observatory now contributes to the general sum ot the

requisite materials for making an almanac of our own.

7". Whether any persons except the superintendent have been

'dfi Nautical Almanac^'^^ and if

«0; how many, and what compensation have they received f
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A list of the computers and other persons employed in the

office of the Nautical Almanac is hereunto annexed, and also a

statement of the number of persons, except the superintendent,

who have been paid for services in preparing the Nautical Alma-

nac, and the compensation they have received up to the last

payment.

8. When is it expected that a Nautical Almanac will he pre-

paredfor publication 7

The reply to No. 8 is contained in that to No. 4. It is expected

that the first volume will be ready for sale and distribution in

about three or four months.

9. What improve?7ient^ iff^^^]/^ is it expected the American Nau-

tical Almanac^ when published^ will have over the English 7

The American Nautical Almanac has made improvements upon

the English in the ephemeris of the moon, and that of most of

the planets. It has rejected the lunar tables of Burckhardt and

Damoiseau, now pronounced obsolete, and has constructed lunar

tables for its own use, which embrace the corrections of Profes-

sor Airy deduced from the lunar observations made at the royal

observatory of Greenwich, from 1750 to 1830, and the correc-

tions arising from the discovery of Hansen. It is only necessary

to turn to the last published volumes of the Washington or Green-

wich observatory to become acquainted with the errors and irreg-

ularities that abound in the ephemeris of the moon, very often

extending to one-third of a minute of arc. The determination

of the longitute at sea, however, by the method known as "the

lunar observation," the only method employed in the common
practice of navigators, where chronometers are wanting, or are

untrustworthy, or require verification or examination of their

rates, depends essentially or intrinsically upon ihe accuracy of

the moon's predicted place. Now, this error of one-third of a

minute of arc involves an error of ten miles in the determination

of a ship's longitude at sea.

The lunar tables prepared in the office of the Nautical Alma-

nac, reduce the average errors in the moon's place as derived from

the obsolete tables and given in the British Astronomical Ephem-

eris to one-third of their amount, and a distinguished gentleman

of Philadelphia, Mr. Miers Fisher Longstreth, has since pubhshed

an improvement of the lunar formula, which has probably re-

duced this remaining error by two-thirds; Mr. Longstreth's cor-

rections have been embodied in the new tables of the almanac,

and thus, owing to the genius and labors of Peirce, Longstretn,

and other distinguished astronomers, the almanac has it now m
its power to predict the moon's place in the heavens with a de-

gree of precision far surpassing anything heretofore attained else-
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where. And the proof of this is at hand. Whilst the hinar ta-

bles were in the course of preparation, the Department, in a let-

ter dated Angnst 5, 1850, authorized the superintendent of the

Nautical Almanac to publish his predictions and elements of tlie

total eclipse of the following year, July 28, 1851, for the express

purpose of testing the accuracy of the new tables, and of ac-

quiring the means of further improvements ; and on the 25th of

August, 1850, the superintendent, by permission of the Depart-

ment, communicated the predictions^of his office to the American

association for the advancement of science at that time in session

at New Haven ; he, at the same time, announced to the mathe-

matical and physical section of that body, the preparation of the

new lunar tables, and submitted to its criticism and approval the

objects in view, and the mode in which they were to be accom-

plished. His communication is contained in the printed proceed-

ings of the association at that meeting.

The event proved highly satisfactory, by showing conclusively

the superiority of the lunar tables now in use in the office of the

American almanac.
For the prediction at Cambridge the British almanac was in

error eighty-five seconds, and the American almanac only twenty

seconds.

At Washington, the British almanac was in error for the be-

ginning of the eclipse seventy-eight seconds, and for the end

sixty-two seconds. The American almanac was in error for the

beginning only thirteen seconds, and for the end only one second

and a half.

The observations were made by Mr. Sears C. Walker, at Gam-

bridge, and by Professor Hubbard and Mr. Ferguson, (and com-

municated by Lieutenant Maury,) at Washington. Where the

eclipse was total, and where, for this and other reasons, the test

Was more rigid and conclusive, the result was still more gratify-

ing and decisive as to the superiority of our own lunar tables.

The same tables of the moon are used in the French and Berlin

almanacs as in the British ; the errors, therefore, are the same.

The errors exposed in this eclipse may give rise to an error ol

from fifteen to twenty miles in the determination of the longitude

at sea by means of lunar distances, and to an uncertainty ol t%vice

that amount. The possibility of such an error, arising trom ttiis

source, is removed in the American ephemeris. And it may be

added that calculations of certain occultations have been made at

the office of the Nautical Almanac, for the sake of ascertaining

by further comparisons, to what extent the new tables answer

the end in viewf The examination by this method has proved

equally satisfactory. But it is to be remarked here, that although

the opportune occurrence of this rare and interestnig event, a to-

tal eclipse of the sun, visible in some of its various phases through-
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out the continent of Enrope, and in all parts of North Amf^rica,

and thus affording occasion for numerous and very vahiable tests,

was seized upon to compare the moon's observed place with the

tabular place derived from the American tables, yet the calcula-

tion of eclipses is very far from being a chief part, but on the

contrary, is an inferior and secondary part of the business of the

almanac. Tt occupies a very small portion only of the time and

labor of the computors, and a v^ery humble place in the pages of

that comprehensive work. ^

It may be mentioned among the benefits conferred by these

hinar tables, that they bring into practical availability a large num-

ber of "moon culminations," as they are technically called, ob-

served by the astronomers of the coast sur^^ey on the western

coast of the United States, which have been hitherto lost. .
These

observations are made on the land for the nice and accurate de-

termination of geographical longitudes, and in that now difficult

and extensive field of labor, are of the highest importance;

owing, however, to the imperfections in the tables by means of

which the place of the moon in her orbit is computed, no other

observed '' moon culminations" can be usefully applied than those

which have been correspondingly observed elsewhere. That is,

these "moon culminations," to'be available, must be observed at

the same date at two different places. In consequence of this

necessity some six hundred or more of the observations made in

California and Oregon, to be found in the books of the coast sur-

vey, have been laid aside " for want of moon's places more reli-

able than the British Nantical Almanac can give ns." (Letter of

A. D. Bache, superintendent United States Coast Survey, t^o the

superintendent of the Nautical Almanac, November 20, 1S51.)

These more reliable moon's places, such as are sufficiently ac-

curate for immediate comparison with observation, being given

by the new tables of the Nautical Almanac, the heretofore nn-

available "moon culminations" are made at once to serve their

original purpose, and the determination of numerous geographical

positions in our recently acquired' territory on the Pacific is ren-

dered more expeditious and more complete.
It was said that the ephemeris of the planets has been im-

proved. The ephemeris of the planet Mercury will be derived,

for the first time, from the new and elegant theory of M. Le

Verrier.

In preparing the ephemeris of Yen us, with that of Mars, the

correctness of Lindenau's elements of the orbits of these P^an^^s

deduced from the Greenwich planetary observations from 1750 to

1830, by Mr. Hugh Breen, have been for the first time introduced.

But some labor has been bestowed in combining the rough group-

ings of Mr. Breen in such a manner as to carry forward the cor-

rections uninterruptedly
j all his results have also been discussed
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anew according to the method of least squares, and (he wox\i is

left in such a fornri that the observations of all observatories, par-

ticularly those of Washington and Greenwich, on account of the

complete form in which they are given to the world, can l)e used
from year to year for the continued improvement of the elements
of the planets. The perfection of the places of these planets is

the more important and valuable that they are used very con-

stantly in lunar distances by the navigator, and their errors are

bighly magnified at the time they are best seen and most useful,

by the greater relative change in their distances from the earth

than in those of the other planets employed in tbis way.
In preparing the ephemeris of Jupiter and that of Saturn, as

well as in those of the preceding planets, all the errors and alter-

ations pointed out by Professor Airy in the introduction to the

Greenwich Planetary Reductions, have been corrected and adopted,

and the tables of Bouvard and Lindenau have been entirely re-

modelled and reconstructed for the convenience of computation.

But it is well known to astronomers, that the theory of Jupiter

and Saturn demands a thorough revision, and their combination

presents a case of peculiar difficulty which has been ably treated

by Professor Hansen- To prepare Hansen's theory for use in

practical computation, is a work of time. It will be entered

i^poii immediately, and wilt probably by completed in the course

of two years.

u the case of Uranus, there are no tables which can be relied

^ipon. Those of Bouvard possess only an historical interest for

having led, by their manifest anomalies, to the famous theoretical

discovery of the planet Neptune. But they must now be rejected

as wholly worthless. On the 4lh of April, 1848, however, Prof.

Peirce communicated to the American Academy, the completmn
of his new theory of Uranus, giving a perfect representation of

all its historical normal places; and this theory, combined with

the researches of Le Verrier, will, for the first time, form the ba-

sis of the new ephemeris of Urainis.

With regard to the new planet Neptune, the world has alreadjr

accepted with grateful acknowledgments the labors which Ameri-

can astronomers have bestowed upon it with illustrious success.

The computation of the tables of the f^erturbations of Neptune

t>y Prof. Peirce, and the computation of the elliptic elements of

Neptune by Mr. Sears C. Walker, hare resulted lu the prepara-

tion of an ephemeris by the last named gentleman, which admits

of no sensible correction. Observation has proved, up to this

Penod, that the theoretical places of this planet, aiid that of Ura-

nus, are more nearly perfect than those of any of the old(?r planets.

The ephemeris of the fixed stars has al^o been miproved by
the introduction of the latest and most approved constants of pre^

<^ision, nutation, and aberration. In this improvement, it is just

I
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to say, the National Observatory took the lead, having occasion to

construct certain star-tables for the reduction of its own observa-
tions. The preparation of tables of reductions of the fixed stars

to supply the place of the standard tables of Bessel, the date of
which has expired, is in progress, and has received great facilities

from the previous labors of the observatory. The new constants,

above mentioned, will be introduced into the formula for the re-

duction of the fixed stars.

The general list of occultations has been very much extended,

in order to make it especially useful to geographers in general,

the boundary and other surveyors of the government in the inte-

rior, to the coast survey of the United States on both oceans, and
the explorers of unknown parts of the continent.

Other changes regarded as improvements might be recited.

The astronomical part of the ephemeris has been adapted to the

meridian of Washington; sidereal dates have been introduced;
what is believed to be a more correct obliquity of the ecliptic

has been adopted ; and more convenient forms and a better typo-

graphical execution are kept in view, A work comprising such
a multiplicity of details may admit of many similar amendments.
To the above it should be added, that an entirely new reduc-

tion has been made of the early Greenwich observations of Mars
by Bradley, Bliss and Maskelyne, preparatory to a new theory
and to new tables of this planet. This has conducted to a valu-

able discovery in stellar astronomy noticed by Humboldt in the

third volume of his Cosmos, and to the' detection of some errors

of former astronomers.
A new method, with new tables, of clearing lunar distances

will be given in the first number of the almanac, in which im-

provements are presented leading to the correction of errors of

ten, fifteen, or twenty minutes in the longitude, common to the

methods at present in use; which' errors may, in rare cases,

amount to a whole degree.

There are two other signal advantages to be derived from the

publication of the Nautical Almanac, the mention of which

should not be omitted ; they concern the navigator, surveyor, as-

tronomer, and geographer.
One of these is a more complete, full, and accurate table of

latitudes and longitudes, particularly of American latitudes and

longitudes, than is now anywhere to be found. The multiplied

determinations of geographical positions form a part of the du-

ties of the hydrographical office of the topographical bureau, and

of the coast survey of the United States. They are published

from time to time in the reports of these offices to Congress, and

there they remain for future reference, but necssarily combined

with so much other matter that, even if they were always acces-

sible, they would not be convenient for practical use. It belongs
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to the Nautical Almanac, to publish these positions in a suitable

form ; and, being an annual publication, it keeps pace with the

corrections and additions of every successive year. In the par-

ticular case of the coast survey these positions are determined

astronomically, geodetically, and by means of the electro-mag-

netic telegraph.

They comprise the light-houses, beacons, capes, headlands,

shoals, points of entrance to harbors, &.C., on the shores of the

Atlantic, Pacific, and the Gulf of Mexico. ^M^ey are indispens-

able to the safety of the navigator and to the security of the

property under his care; and being found in the pages of that

work to which he resorts for the elements of his astronomical

calculations, they a/e always at his hand.

These positions also embrace in their number the most coti-

spicuous towns and trigonometrical stations with their magnetic

and astronomical bearings, along both sea coasts, and as far m
the interior as the operations of the coast survey extend. When,

therefore, the American surveyor or astronomer of a boundary

commission opens the almanac for the requisite astronomical data

of his observations, he may find also such terrestrial data as will

answer for the proper basis of his field work, and, at the same

time, as the standard of accuracy to his ow^n independent comp'i"

tations. To meet his wants, some additional constants will be

occasionally inserted, as height of station above the sea, mean

barometric pressure, variation of the needle, &c. And as a sepa-

rate list of the latitudes and longitudes of the principal observa-

tories in this country and in every quarter of the globe is a cus-

tomary part of the almanac, so the stationary astronomer win,

in turn, find his purposes served. An assistant is employed in

verifying the positions, in the world generally, given n. the best

European lists, and a suitable selection will be made from the o^

terminations of the offices of hydrography, topography, ancl tiie

coast survey, to enrich the American table with the best and most

numerous list of American geographical positions extant.

Similar tables are published in the French almanac
;
but no

such tables, with the exception of the observatories, are given n

the British. This, therefore, is regarded as another improvement

in the American almanac upon the latter.
^..u^nt nP

The other signal advantage spoken of, relates to the subjet of

- -
. The^onduct of a general system of tidal obser^^^^^^^^^^

uction and their scientific discussion bv which sevedthe tid

their redu"•cii leuuction ana men fccicnu^v v-— - „r^„ornr ^f
tl.e rules for the prediction of the tides, are alt /^e proi^rty of

the hydrosraphical and astronomical departments of the coa

survey. But it is the province of the Nautical Almanac o present

the results of These various labors m a manner suited to answer

the practical demands of navigation and engmeenng. We have

hitherto been indebted to the observations and discussions made
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in France and Great Britain for the principal part of our knowl-
edge of these interesting and important phenomena. The fide

tables of the American Statistical Almanac and Repository, as

well as those of the nnmerons other popular Almanacs piibhshed

in this country, which consist almost exclusively of the times of

high and low water only, are derived directly from the tide table

of the British Almanac, computed, of course, without any refer-

ence to our own coast and its peculiarities. It is another of the

improvements proposed in the American Nautical Almanac, to

remedy this disadvantage, the nature of which may not be un-

derstood without a word of explanation.

The subject of the tides is an astronomical problem. To trace

out the astronomical laws of these phenomena, that is, their dis-

tinct dependence on the snu and moon and on the places of these

hmiinaries absolutely, or relatively to each other, and also on the

changes in the moon's distance from the earth, required the study

and comparison of the actual phenomena of the tides noted with-

out interruption, and for a long period, at some particular port.

This was first effectually undertaken by La Place, who made
nse of a long series of observations at the port of Brest, by

means of which he obtained rules for the prediction of the tides

applicable to that port. These rnles, though peculiar to one

place, were for a long time made to answer for all places, the

Brest series of tides bemg the only one that had been thoroughly

investigated.

S*^bseqaently, however, to the year 1830, Dr. Whewell, mas-

ter of Trinity College, Cambridge, England, and Sir John Lub-

bock of the Royal Society of London, commenced a series of

papers on the tides in the " Transactions of the Royal Society,"

one of the objects of which was to perform the same service for

several ports in England, that La Place had rendered to Brest;

to furnish, in short, those constant values in the general formulas

of prediction v^bich can only be derived from the full discussion

of numerous an?! continuous local observations. To stimulate

his labor and exercise his genius, Sir John Lubbock found

ready for use a complete and connected series of tidal observa-

tions at the dry docks in London, (instituted for purposes of con-

struction and improvement) running through nineteen years, the

period of the Metonic cycle. He afterwards took up the tides at

L
snb-for London. Portsmouth, Plymouth, and other places were sub-

sequently treated to some extent in a similar way. The result

is the present tide table in the British NauticalAlmanac, from

which we are in the habit of taking the tide tables for the Atnen-

cau coast, in our common annual publications, by simple differ-

ences. One book alone in the coimtry pretends to prediction,

and that of the times and heights merely of those remarkable



Davis^s Report on the Nautical Almanac. 329

tides which occasionally do so much injury ; and in this instance,

the first numbers of La Place deduced from the Brest observa-

tions, form the basis of calculation.

But it will be readily perceived that if the results obtained by

La Place on the east side of the channel are not applicable to the

British shores and harbors, still less are those derived from ob-

servations made on the east side of the Atlantic likely to repre-

sent the real phenomena on the American coasts, it will not

perhaps be irrelevant to cite a single case under the general prob-

lem of the tides. In order to be able to give rules practically-

useful to the pilot, engineer and seaman, for applying to the ordi-

nary tides, corrections depending on the moon's varying distance

and declination, it is necessary to know to what meridian passage,

or southing of the moon the tide is due ; or, what the distance is

from the land of the general tide wave that causes the local tide

which the observer is actually registering ; or, in fine, what is the

age of the tide when it arrives at any particular part of our coast.

This knowledge is the result of the careful study of a large num-
ber of observations made at various points. The age of the tide

at London differs from that ^i Key West'; and that of Key West

again from that of New York, or Hampton roads.

Our exclusive dependence upon European authority for that

knowledge of our coasts which no European authority can, from

the nature of the case, supply, has been a disadvantage and a re-

proach. Both the disadvantage and the reproach the American

Nautical Almanac will help to remove by making use, as it has

been authorized to do, of the materials in the records of the coast

survey, for furnishing a tide table founded on the actual observa-

tions of tides in our" own northern and southern harbors, and

their subsequent reduction and discussion in the office of that m-

stitution.

The coast survey has established several permanent stations,

as at Boston, New York, Old Point Comfort and Key West,

where a continuous series of observations is kept up for ascertain-

ing the peculiar connections of the phenomena at each place, the

constants of theoretical calculation, and the very important mttu-

ence of local peculiarities, such as geographical situation, wmds,

and barometric pressure. At numerous intermediate places, tem--

Porary stations have been erected, from the registers o«^
^^'J'c

J
are procured the best corrected establishments. It is true that all

the results thus obtained will be found in the successive reports

of the superintendent of the coast survey to Congress, or in his

communications to learned bodies. But it is the recognized duty

of the Nautical Almanac to lay them in a compendicns form an-

nually before the navigator, pilot and engineer, m the^ work to

>vhich they recur, moil or less frequently, for other mformation

needed in their professions. The British publications, as John-
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ston's Physical Atlas for instance, are notoriously in fault con-

concerning these and kindred subjects. In truth, these publica-

tions must unavoidably rely on crude sources of information here,

which, after being transmitted across the Atlantic return to us

stamped with the seal of foreign authority, and therefore doubly
pernicious. And such must continue to be the case so long as

we are intellectually dependent ; so long as we look abroad for

those practical guide and hand-books, which we ourselves can

alone create in a manner adapted to our own national circum-

stances, and which are indispensable to our navigators, surveyors,

astronomers, and in some respects, to our engineers, for it must
be remembered that the whole question of the improvement of

our southern harbors rests chiefly, and to such an extent that it

inight almost be said wholly, on a perfect acquaintance with the

tides in all their relations and effects.

One consequence of the announcement of the preparation of

the American Nautical Almanac, may be noticed here. It has

reduced the price of the British Almanac by one-half, that is from

5s. to 2s. Qd.

The counter effect of a restoratioa of the British monopoly in

the American market will probably be a return to the former price.

10, 7s it expected that any errors offormer astronomers or ob-

servers are to he corrected, or any new means suggested by which
more precision is to be given to astronomical science ?

This inquiry is, for the most part, answered in the reply to the

precedmg question. All the improvements there recounted aim
at the correction of the errors of the former astronomers, and at

the attainment of greater precision in astronomical science.

But in speaking of the errors of former astronomers, it is not

intended to apply that term invidiously. Astronomy, like all

sciences, is formed by successive accumulations. This year there

is an imperative necessity for the correction of an error which
last year, owing to the comparative imperfection of instruments,

or of modes of observation or reduction, was not even ascertained.

The idea of the influence or existence of a transuranian planet,

like Neptune, never could have been entertained until the anom-

alies of Uranus were detected by Alexis Houvard in 1S21. After

this it was requisite still to wait for the further development of

the irregularities caused by this extraneous action, and of the in-

equalities in the theory of Uranus, before the problem of Neptune's

existence could be successfully handled by the genius of Le Ter-

rier and Adams,
The active and inventive minds of our countrymen have re-

cently discovered and brought into successful operation a new-

method of recording astronomical observations, which enables

the observer to perform in one night the work of several nights

under the old system, and is much more accurate.
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This, which is known by distinction in Europe as the Ameri-
can melhocl^ leads to the detection of former errors. But neither
in this nor in similar cases, are the errors regarded otherwise than
as unavoidable defects, unveiled and remedied in the continually
advancing progress of the science; and to this progress it may
be said, the Nautical Almanac will make a valuable contribution.
Wiih the authority of the Department, Mr. Sears C Walker has
executed -for that office the great task of computing the numerical
values of what are technically known as the ''Le Verricr coeffi-

cients of the perturhative function/'
The eminent design of this undertaking is to correct the errors

of former astronomers, and to create the means by which more
precision is to be given to astronomical science.

11. After thefirst Nautical Almanac is published^ will the suc-
ceeding numbers prohably cost as muck or more than the first ?

After the first volume of the Nautical Almanac is published, it

is estimated that the sum of |19,400 will be the probable cost of
the succeeding volumes; and this sum is not more than sufficient
to allow the first class computorSj who must be gentlemen of lib-

eral education and of special attainments in the science of as-

tronomy, the lowest salary paid for similar services in other offices
of the government. The annual estimate for the British Alma-
"^c is between sixteen and .seventeen thousand dollars; but. gen-
ei'ally speaking, intellectual labor commands a higher compensa-
tion in this country than in Great Britain.

A portion of the appropriation will be returned into the treasury
every year when the sale of the book commences. The cost of
the first number includes the expense of the various works of

preparation already detailed. These preparatory productions are

permanently useful ; they are the instruments to be employed in

the computation of all future numbers. If the American Alma-
iiac should be continued uninterruptedly for as long a period as

the British has existed, the cost of preparation, thus distributed,

Would amount to about two hundred and twenty-two dollars a

number.

12. Will ike same time be necessary for ike secotid and subse-

queni numbers, respectively as for ikefirst!

The succeeding numbers of the almanac will appear annually,

three years in advance of the year for which they are computed,

according to the custom in England, France and Germany. The
time spent in the computation of each number will be one year.

Finally, in reply to this resolution in general, let it be said that

t^ie Nautical Almanac and Astronomical Ephemeris is not a
Work of insignificant value, or of trifling labor. It has been
viewed by the Department, and is considered by American as-

tronomers and mathematicians as a work of consummate utility
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and of real national importance, resembling in this respect the

Nautical Almanac and Astronomical Ephemeris of Great Brit-

ain, the Connaissance des Temps of France, and the Astronom-
ical Annual of Prussia.

In laying the foundation of a work of this character, it was
due to the scientific reputation of the country, already established

and widely extended by the coast survey and the national observa-

tory, that the most careful regard should be had to the advanced
and advancing state of modern astronomical science, and that the

ighcst attainable accuracy should be spcured by the apphcation
of the most improved methods. It is on these conditions and
with this character only, that the Nautical Ahnanac would ven-

ture to ask, or would be eutitled to receive, the support of Con-
gress. On any other conditions and with any other character, it

would bring discredit upon the nation.
The foregoing pages are intended to reply to the several inter-

rogatories contained in the resolution of the Senate. But the

present seems to be an appropriate occasion for offering a succinct

explanation of the nature and objects of the work entitled "The
Nautical Almanac and Astronomical Ephemeris."

This work, published annually, each number of which consists

of between five and six hundred pages, embraces all the elements
necessary for determit)ing at any time the absolute and relative

places of the sun, moon, and seven principal planets, of many
of the largest and most useful of the fixed stars, together with
several different series of phenomena for the determination of

longitudes, as occultations of fixed stars and planets by the moon,
distances of the moon from fixed stars and planets, combined
transits of the moon and certain fixed stars, eclipses and configu-

rations of Jupiter's satellites, &sc.

To these are added the places of the minor planets and their

elements, rules and tables for practical use in nautical astronomy
and land observations, new rules and methods whenever invented,

tables of tides and geographical positions, and a chapter explain-

ing the plan of the work and the mode of applying its various

parts in practice, in which is included some elementary scientific

instruction.

These details are the results of numerous, laborious, and com-
plicated calculations. Strict uniform accuracy is an indispensable

requisite. In the case of the mariner, errors expose life and pro-

perty to danger; and in that of the astronomer on the land, they

cause a waste of time and labor, and not seldom the irretrievable

loss of valuable opportunities. None of the precautions, there-

fore, that experience has pointed out for the attainment of cor-

rectness, and for security against mistake, are neglected.
The Nautical Almanac is stamped by this circumstance with a

peculiar character. Unfailing precision and exactness are the ab-
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solute conditions o( its ussfiilness and respectability. But every
person of experience knows that neither snch extensive computa-
tions, nor the printing of so many figures, can be condnctod with
entire freedom from error; and to remt^dy this defect, inherent in

siich productions, the errors detected are printed and the correc-
tions applied in the subsequent volumes, probably before the
former come into general use.

The calculations of [he Nautical Almanac in reference to the
sun, moon, principal planets, tfcc, are in the case of each one of
them, based upon our knowledge of their motions and the laws
by which they are controlled, derived from the general theories

of celestial mechanics, arid from observations whicii, while rhcy
test the truth of the general theory, lead to the discovery of new
facts and data, to the detection of other laws, and to the inference
of new generalizations.

The observations thus employed comprise all the calculations of
good authority, which from age to age have accumulated in the
nch treasury of astronomical science; ending with the latest pub-
lications of existing observatories, and going back to the begin-
i^ing of authentic history. In order suitably to convey our know-
ledge of the laws governing the motions of the heavenly bodies,

and regulating their more or less rapid change of place, and to put
this knowledge in a form adapted to the wants and uses of the

computer, numerical tables have been prepared of the sun and
the planets separately, which constitute the abbreviated expres-
sions of these laws.

^
'I'he numerical tables greatly facilitate the labor of computa-

tions; they are the computer's tools of trade. •

To construct these tables; to make, compile, and arrange these

observations; to discuss them; to discover and investigate the

theories and laws ; and to invent that kind of logic, the higher

tnathematics, by which alone such investigations can be profi?a-

'^'y ptirsued and their results succinctly defined, have been the

occupations in every enlightened age of the most (llnstnons genius

atid the most exalted talents. And a correct arid well condticted

astronomical ephemeris, which comes up to the latest standard of

Modern improvement and discovery, is to be regarded as the full

exponent of all this human thought and labor.

But from this very compendious exposition of the scientific

character of the '-Nautical Almanac and Astronomical Ej>heme-

fis,'' of the intellectual basis on which it rests, it may be well to

^"rn to an inquiry into its practical utility, into the manner m
^vhich it has benefited mankind ;

for knowledge is always instru-

'i^^ntal in promoting the best iriterests of humanity.

1'he primary motive for computing and publishing the Nautical

Almatiac, was to promulgate the Imiar method for determining
the longitude at sea, and to furnish the requisite elemems and
WEcoND Series, VoL XIV, No. 42.—Not., 1862. 43
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precepts for the computation of this problem. This was as early

as the year 1767. Its appearance created a new era in navigation,

to which it is now acknowledged to have rendered more essential

service than any thing of the kind ever midertaken. But the old

lunar method of Maskelyne was very defective, owing to the ex-

isting state of astronomical science and instruments. As the in-

struments of the seaman and the astronomer, however, were im-

proved, and astronomy itself advanced, corresponding changes

were made in the almanac, which, since its first foundation has

always kept up with the progress of knowledge arid art; if not

pari passu, at least without lagging behind for any great length

of time.
'

•

It was discovered, soon after its publication was begun, that

the work was destined to obtain general circulation as an astro-

nomical ephemeris for the use of observatories, and that it would

be impracticable, even if desirable, which it was not, to separate

pursuits of practical science so closely allied to each other, and

so effectually promoted by the same means. In the progress of

time, therefore, as the pages of the almanac were multiplied and

their contents varied to meet the wants and conveniences of

nautical astronomy, so the usefulness and suitableness of the work

for the daily duties of observatories were increased, until it has

become (ess indispensable lo the fixed observer on the land

than the floating observer on the sea. And this could not be

otherwise. The improi^ement of navigation is intimately con-

nected with and dependent on. the improvement in practical as-

tronomy. The security of the mariner, the advancement of the

geographer, and«the refinements of the astronomical observer are

harmoniously united and benefited by similar provisions.

To these considerations the ^'Nautical Almanac and Astro-

nomical Ephemeris" is indebted for its present character and

condition.

On one hand, it is the text-book of the navigator. It informs

him of his place on the ocean, where there are no other guides

than the sun and stars. It is his intellectual rudder and compass;

without it no ship-master leaves the shores of the United States.

When he loses sight of the last light-house or head-land^ he turns

to that for his further direction.

On the other hand, it is the vade mpcwn of the astronomer,

whether stationary or travelling. He learns from it in the fixed

observatory how his instruments must be set that he may see any

particular body, and what is the precise moment for observation:

and in the movable observatory he turns to its pages to ascertain

how, on any given day. he can best determine his latitude an

longitude, the astronomical bearings of his stations, and the rate

and error of his chronometer. Thus, as the tables of the Alma-

nac owe their origin to the labors of the observatories, so they
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repay the obligation by affording the most ready and complete
facihties by which those labors are, at the present timCj safely
and expeditiously conducted.
Such are the general character and objects of the Nautical Al-

manac
; but the American Nautical Almanac, besides sustailfing

this character and fulfilling these objectSj will, it is expected,
remedy some defects, and accomplish some special ends, which no
similar work prepared in Europe is qualified to take into account.

And what these ends are, may be gathered from a consideration
of the isolated position of this vast continent of North America,
in respect to the other great divisions of the globe, the enter})ris-

ing character of the people, and the wide extent of territory that

still remains to be explored, surveyed and settled.

This consideration makes it apparent that neither the authori-

ties nor standards of Europe can satisfy our demands.
In the useful arts of Hfe, the United States have no superior,

and but one rival ; in the successful application of the sciences to

the useful arts the nation has already accomplished signal per-

formances ; and in the pUsent case of a Nautical Almanac, which
has been regarded as a beneficial example of such appHcation by
every nation undertaking it, the very work which consults the

practical wants of the community, has proved in a high degree

subservient to the advancement of science and the diffusion of

sound knowledge.

Art, XXXlh—Notes on the Cereus gigantens of South Eastern

California, and some other Californian Cactaceae ; by Dr.

Geo. Engelmann, of St. Louis, Missouri.
L

In Emory's Notes of a military Reconnaissance, published ia

1848 hy order of Cotisjress. I have vei)tiired, from the data fur-

nished by Col. Emory'; to describe one of the largest Cacti ever

known. Since then several travellers have met with this giant

of the Gila country, and have confirmed tlie extraordinary ac-

counfs of the first discoverer. But no further scientific details

^vere obtained till Col. Emory, now again in those regions, as

the chief of the scientific cot\^& of the U. S. boundary commis-

sion, had occasion early this spring (1852) to send an expediton

down the Gila river. Dr. C. C. Parry, who was connected wuh
this party, paid particular attention to the Cacti of that region,

and made it an especial object carefully to examine the Cereus

gis^anteus. From his very full notes, kindly communicated by
Col. Emory, I have completed the description of the plant, with

the exception of the flower and fruit, the account of which rests

as yet on the verbal information obtained by Dr. Parry.

•
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Cereus giganteus, Engelm. in Emory^s Rep., p. 158

Erectus, elatus, simplex, ssepius parce ramosus; ramis erectis

caiile cylindrico versus apicem sensim attenuato brevioribus;

Venice parnm depresso lanato ; costis ad basin 12 versus apiceni

18-€0 rf^ctis compressis obtusiusculis (versus basin obtusissimis)

subrepandis; sinubus profundis angustis; areolis proinitientibiis

orbicnlatis albido-tomentosis; aculeis rectisj radialibus 1 1-17 bre-

vioribus selaceis albis, central ibus 6 robnstioribus longioribus

(quorum imus robustissinms deflexiis) lenuiter sulcatis albidis

basi bnlbosa nigris apice rubellis; floribus bacca. , . seminibus

oblique obovatis nigris lasvibus h^cidis.

Dr. Parry found this splendid species, which the Indians name
" Suwarrow," in rocky crevices and on gravelly table lands, from

Tueson, north to the Rio Gila; he learned that it also occurs in

Central Sonora, near the heads of streams which empty into the

Gulf of California. Col. Emory observed it in 1846, from the

middle towards the lower Gila; and Dr LeCorite, who explored

California in 1850, informs me that he found it "common along

the Gila to wiihin thirty miles of its rr»>uth, where it suddenly

disappears." It is no doubt the same plant of which Humboldt

makes mention in his work on New Spain, (II, p. 225,) where

he says that the Spanish missionaries found at the foot of the

Californian mountains nothing but sand or rocks, on which grew

a cylindrical Cactus {Organos del Tnnal) of extraordinary height.

Stems 25 to 60 feel high and 1 to 2 feet in diameter, not abso-

solutely cylindrical, but thickest about the lower third, where

generally the few (mostly 2-3) alternate or sometimes opposite

branches start, and from thence slightly tapering toward the

summit. Stems and branches marked by superficial transverse

furrows, indicating, as it seems, the annual periods of growth,

forming rings of 4 to 8 inches in height. Branches unequal, and

always of less height than the main stem^ mostly 5-10 feet long,

with 12^18 ribs.

The stem consists of an exterior fleshy substance, 3-6 inches

in thickness; this encloses a circle of bundles of ligneous fibres,

corresponding with the intervals between the ribs; these bundles

are of a loose texture, but tough and elastic, and form continuous

columtjs or sticks of one-half- to three inches in diameter, ne-

quently anastomosing, increasing in thickness towards the base,

aj)d swelling into irregular, knotted, horizontally spreading roots.

This frame-work remains after the decomposition of the ^^^^^

parts. The exterior fleshy tissue passes between the bundles

and forms in the centre of the stems the pith, of 4-6 inches di-

ameter.

The ribs are mostly vertical, at the base about 12 in ntinjber,

broad, rounded, 4 inches or more wide, with broad and shallovv

ititervab. falso 4 or 5 innhfis widp.^ worn, and destitute of spines.
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Upwards, the number of ribs increases by bifnrcation, or addi-

tional ribs originate in the intervals. There4he ribs are ''sharply

rounded," \\ 2i
densely set with spines. Areolse somewhat elevated, circular, one

inch distant from another. Radiate spines i

\-n
the two next lateral, the three upper ones poioliug upwards and

outwards, and shorter.

Dr. Parry was informed that the flowers were produced in May
and June, from the summit of stem and branches; they are said

to be white, with a red centre, and three inches in diameter. The
fruit matures in August, and is set with small spines: it is obo-

vate, one and a half inches in diameter, red, pulpy, of sweet taste.

The seeds obtained by Col. Emory and by Dr. LeConte have

already been noticed in Emory's Report ; they are 0*7 lines long,

obovate, obliquely truncate at base, black, smooth, shining. Em-
bryo hooked, without an albumen ; cotyledons foliaceous, une-

qual, iucumhent.

^ J

which was based on the structure of the seeds (the foliaceous,

not globose cotyledons), appears to be further confirmed by the

fact that this Cactus bears no hair-like spines, and no cephalium,

4>r distinct w^oollv head, and that the fruits are (as is said) spinu-

lf>se and not scaly. It is by far the largest Cereus known ;
and

only some Pilocerei approach it in size.

The only Cactacece thus far known to grow in California were

those vaguely noticed by Humboldt (the " Organos del Tunal"

and some Opuntise); the Echinocadus viridescens and Cereus

Califnrmcus discovered by Nuttall in 1834; the Cacti found on

the Gila by Col. Emory in the fall of 1846 and mentioned in his

report; Mamillaria Goodrichii, lately described by Scheer, of

Kew, and Echinocadus Calijormcus of Monville.

Dr. Parry has in the years 1849 and 1850, when he was also

attached to Col. Emory's corps in the survey of the Mexican

boundary, examined and described ten or eleven distinct species

of Cactace^, all found along the southern boundary of Cai forma,

from the sea-coast to the month of the Gila. He, as well as Dr.

LeConte, states that much farther to the north no species of this

family are found, except an Opuntia, cultivated and now natural-

ized about the missions. ^ „ , ^ i-^

J subjoin here a short memorandum of Dr. Parry s Californian

Cactacea, reserving a fuller description for a more extended me-

moir.

'h Mamillaria tetrancistra, n. sf. :
subglobosa; acule.s radi-

alibus brevibus albis numerosis, centralibns 4 longmribus cruci-

atis uucinatis; floribus centralibns parvulis flavido-rubellis; stig-
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matibus3; bacca cocciiiea pyriformi ; seminibus nigris hilo spon-

gioso fusco auctis.

From San Diego to the junction of. the Gila with the Colorado.

M. Goodrichii, Scheer, obtained on the island of Cerio on the

coast of California, is distinguished by the lower central spine

only being hookedj by much smaller tubercles, etc*

2. EcHiNocACTus YiRii>KscENs, Nutt. Depressed ; berry sub-

globose green, coated with Innate membranaceous scales. On
dry hills and ridges near San Diego. * *

3. E. TiRiDEscENS, p. cYLiNDRACEus *
IS distinguished by its

oval or cylindrical shape, larger size, longer spines. Found near

San Felipe, on the eastern slope of t)ie California mountains.

Note,—E. Californicus, Mor.v.^ is the name of young plants

raised from seed in Europe. I am informed that neither the

identity nor the native country of these seedlings is satisfactorily

known.

4. Cereus Emorvi, n. sp. : caule prostrate ; ramis erectis cyl-

indraceis 15-costatis; aculeis radial ibus|^0-50, central! singulo

robustiore porrectoj bacca giobosa spinulosa.

In thick patches, on dry hills near the sea shore, about the

boundary Ijne. Erect braijches 6-9 inches high.

5. C. Engelmanni, Parry in litt: caulibus plnribus pcdali-

bus; costis 13 tuberculatis; aculeis 4 cenfralibus insequalibus ra^

diales tenujores superantibns ; bacca ovali aculeata pulposa-

Mountains about San Felipej on the eastern declivity of the

Cordilleras.

Noie.—C. ? Californicus, Nutt. in Torr. and Gray's Florae

is most probably a cylindraceous Opuntia, with "small yellow

flowers," which I cannot now identify.

6. Opuntia EngelmannIj iSa/m. San Diego, on dry hillsides, in

patches, 4 to 6 feel high. Originally discovered about Chihua-

hua, this species appears to exteiid westward to the Pacific.

7. O.TvNA^MilL, is cultivated for fences, and natura]i2ed

about the missions; called "Tuna." It is lU-15 feet high; the

frnit large and edible. r

8. 0. PROLiFERA, n. sp. : caule erecto ligneo; ramuHscylindri-

cis tuberculatis divaricatis; aculeis fuscis vaginatis; bacca spin-

ulosa. *

San Diego, on arid hills and in dry creek beds- Plant 3-b

feet high, forming impenetrable thickets. Near O. arhoresceiis oi

New Mexico ; but the red flowers smaller, the berry spinous^ etc.

9. 0, SERPENTINA, n. sp. *. pfocumbens
J

articulis cylindricis

elongatis tuberculatis; aculeis 7-9 vaginalis; bacca sicca hemis-

pherica aculeatissima.

Dry hillsides, San Diego.
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10. 0. RAMosissiMA, n. sp. : caule erecto ligneo diraricato-ra-

mosissirno;- articulis gracilibus cylindricis tuberculatis caisiis;

aculeis subsolitariis saccato-vaginatis; bacca sicca tuberculata se-

tosa et acLileata.

Gravelly soil near the Colorado, arjd in the desert. Plant two
feet high; the joints half an inch in diameter. Approaches the
Opnntia cyhndraceae graciliores.

11. O, Parryt, 11. sp. : canle prostrato; articulis adscendenti-
bus tubercnlatis ; setis fjiiscis; aculeis bre\^ibns albidis, singulo
longiore deflexo; bacca siibglobosa setoso-aculeafa.

Eastern slope of the California ni<Hintains, near San Felipe.

Joints four to eight inches long; the longest spines half an inch
long. Flower one and a half inch m diameter, yellowish-green.

Approaches the Opuntise clavatce.

Mr. Charles Wright, well kn^wn to the botanical world by his

collections made in the southwest, now also attached to the Mex-
lean boundary commission, has, under the instruction of Col.

Graham, made large and interesting collections of Cacti in west-

pn Texas and southern New Mexico, and sent thera to me for

examination.

It is impossible here to give as full an account of them as

would be desirable : but most of them are now in cultivation

and will be described hereafter. Most ot the Cactaceas discov-

ered by Wislizenus, Fendler and Gregg are among them, to-

gether witli a considerable number of new species, I will here
only state that ray doubts in regard to the fruit of Cereus
Gregarii^ expressed in my account of the plant in Emory's Re-
port, have been entirely dispelled by Mr. Wright. He says that

the plant is large, much branched, has a very large fleshy root,

generally implanted in hard stony soil, and the pulpy scarlet fruit

^s just as figured in Emory's Report, stiped at base and attenuated

above. The seeds he sends are black and opaque, rugose and
pitted, about one line in diameter. They have germinated well

^vith me. This same plant has been sent from Chihuahua to

Kew by Mr. Potts; and has been described by Prince Salm as

Cereus Pottsii, which name however must give way to the prior

name, C. Greg^ii. It is every way a very singular plant, and

though found ^from western Texas and Chihuahua to El Paso,

the copper mines, and the lower Gila, appears to be rare every

where.
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Art. XXXIII.—Examination of some American Minerals; by
T. S. Hunt, of the Geological Cotiimission of Canada.

Columbite,—The specimen here described is from a locality at

Haddani, Connecticut, in which the mineral was recognized by
myself, while visiting the place, six years since. It occurs some

two miles from the famous lof^ality of chrysoberyl, where also

cohimbite is met with in minute crystals, and is in a huge granitic

vein traversing gneiss. The vein is made tip of large cleavable

forms of yellowish-white feldspar and brown mnscovite, with

quartz and beryl. The latter mineral is sometimes found in

crystals four or five inches in diameter, and a foot or two in

length; these are subtranslucent and brownish or greenish-yel-

low, while the smaller crystals are sometimes almost transparent,

of a topaz-yellow or straw color, and if they were not fissured,

would constitute gems. They are frequently modified by trunca-

tions of the terminal edges and solid angles, but the edges are

roundedj and do not admit of accurate admeasurement. The
columbite occurs disseminated through the vein, alike in the feld-

spar, mica and beryl ; some of the crystals were said to have

been several ounces in weight, and had been carried off by ame-

teur collectors as specular iron ; a crystal since procured from the

locality by Prof Silhman, Jr., weighs 36 ounces. The smaller

crystals were abundant and often beautifully perfect, some of them
are imbedded in translucent yellow beryl, and have the form rep-

resented in figure 1, p. 4ul of Dana^s Mineralogy, 3d edition.

The hardness of the columbite was about 6, and the specific

gravity of a crystal of two grammes weight was 5-85. Lustre,

sub-metaltic; color, iron-black with a steel-blue tarnish, often

very brilliant
;
powder, dark chocolate-brown. The finely pulver-

ized mineral was decomposed in the usual way by fusion with

bistilphate of potash, and the insoluble residue was digested with

hydrosulphate of ammonia, but no tungstic acid was taken up,

and only a trace of tin. The metallic acid was then washed with

hydrochloric acid and with water, to remove a trace of suii)huret

of iron, dried and ignited. The acid filtrates yielded with sul-

phuretted hydrogen, no indications of copper or lead, and the

iron and manganese were precipitated by the addition of ammo-
nia and hydrosulphate of ammonia, and afterwards separated by

a succinate. The alkaline fihrate from the sulphurets contained

a little lime, which was precipitated as oxalate. The following

results were obtained

:

Metallic acid, 80-60

Protoxyd of iron, • . . 15 57

of maneanese, . •
3*25

. -50Lime,
Oxyd of tin, a trace

"99^
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The composition is identical with that of (he Bavarian and
Middletovvn cohimbites; h"ke the latter, the Hadd^m specimen^
appear to contain principally niobic acid. '^ '

Samarskite.—This species was announced two years since by
Prof. C. U. Shepard as existing in the auriferous gravel of Ruth-
erford County, North Carohna. This conchision was based

upon the hardness of 5-5, and a specific gravity of 5*69, con-

joined with the general physical characters of the specimens,

which were those of samarskite ; no chemical examinaiion hav-

ing been made by him. Last autumn, however, he placed in

my hands a fragment of the mineral, which I have submitted to

examination; the results show the correctness of Prof. Shepard's

conclusion.

The specimen at my disposal was a worn and rounded frag-

ment weighing about -7 grammes, and having adherent a small

portion of iron-stained quartz, near to which it was penetrated

with a yellowish earthy matter, which made my determination of

the specific gravity a little below the truth ; it was 5-^5, and the

hardness was 6. Externally the color was dull iron-black; the

fracture was perfectly conchoidal, and exhibited a velvet-black

color, and a splendent vitreous lustre like obsidian; it was very

brittle, and the fragments were perfectly opaque, even on the

edges. The powder was a dark reddish or clove-brown color,

and acquired a sub-metallic lustre under the pestle. Heated in a

tube, the mineral decrepitates slightly, but gives off no water;

the powder becomes of a pale chocolate color.

When the pulverized mineral is heated to boiling with con-

centrated sulphuric acid, it is readily and completely decomposed,

and forms a grayish and gelatinous mass, which yields with cold

^ater an opalescent solution. Upon the application of a gentle

heat, a snow-white floccnlent precipitate separates, and the trans-

parent filtrate is not disturbed by ebullition. The moist precipi-

tate when heated with several volumes of strong sulphuric acid

becomes as before apparently soluble in water, but is entirely

separated in a flocculent form by a heat below the boiling pomt.

vVhen fused with an excess of bisulphate of potash, the precipi-

tate was completely dissolved, but on digesting the crystalhne

J^ass with cold water, it was entirely left behind in an insoluble

Jprm. Having been washed and ignited, the precipitate was

fused with hydrate of potash in a silver crucibN;; the mass was

soluble in water, and the cold solution save a copious white floc-

culent precipitate with hydrochloric and sulphuric acids. The
solution with hydrochloric acid and a fragment of zmc gave a

fi'ie blue color, rapidly becoming of a dirty hue, and finally chang-

ing to brown. On adding tincture of galls to the solution slightly

acidulated with hydrochloric acid, the precipitate assumed a very

Second Series. VoL XIV. No. 42.—Nov., 1852. 44
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bright orange-red color. The addition of tincture of galls to a

solution which had been partly precipitated by hydrochloric

acidj but was still feebly alkaline, gave a pure orange-colored

precipitate, more dense than the last ; the supernatant liquid

blackened in the air; a strongly alkaline solution assumed a deep

orange-brown color, but gave no precipitate. The precipitate in

the slightly acid solution gave with ferrocyanid of potassium a

bright reddish-fawn color, resembling persuccinate of iron. These

reactions according to Rose are characteristic of niobic acid un-

mixi5d with tungstic acid. The metallic acid from the Haddam
columbite gave precisely similar reactions.

The liquid filtered from the niobic acid, and holding in the

form of sulphates, the soluble portions of the mineral, gave no

precipitate with sulphuretted hydrogen ; it was boiled with a (evr

drops of nitric acid, and mixed with ammonia, which gave an

orange-fawn colored precipitate, that became black on the addi-

tion of hydrosulphate of ammonia; the filtrate was not affected

by phosphate of soda. The precipitate was dissolved in hydro-

chloric acid, boiled with some nitric acid, and again precipitated

by ammonia; the filtrate was not disturbed by hydrosulphate of

ammonia. The orange colored precipitate was now digested

with a solution of carbonate of ammonia, which dissolved a por-

tion and assumed a yellow color; on filtering and boiling the am-

moniacal solution, a yellowish matter separated, which vvas dis-

solved by dilute hydrochloric acid, and thrown down by ammo-
nia as a lemon-yellow flocculent precipitate, which became green-

ish-black on ignition, and gave before the blowpipe the reactions

of oxyd of uranium. With microcosm ic salt in the outer flame

it yielded a yellowish-green glass, which became bright green

in the inner flame, and on cooling remained emerald-green and

transparent.

The portion not dissolved by the carbonate of ammonia was

dried and ignited; it dissolved in hydrochloric acid with an evo-

lution of chlorine. Oxalic acid being added to the solution, a

pale rose-red granular precipitate fell; ammonia was now added

in slight excess, and a farther portion of oxalic acid to restore the

acid reaction. After some hours, the precipitate was collected,

washed, and ignited ; it was fawn colored, and readily soluble m
nitric acid diluted with fifty parts of water. The cotjcentrated

nitric solution gave with sulphate of potash a small portion of a

crystalline double salt, insoluble in a solution, of the sulphate, and

the oxalic solution gave a minute portion of a similar precipitate.

The two being united, were dissolved in boiling water, and de-

composed by potash; the precipitate was chesnut colored after

ignition, and was partially soluble in dilute nitric acid, leaving a

chesnut-brown residue. >/

mixed probably with lanthanum and didyrnium. The substance
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precipitated with the cerium by oxalic acid, which was also,

thrown down by ammonia, was insoluble in potash, and but

slightly soluble in solution of carbonate of ammonia, yielded no
insoluble salt with sulphate of potash, and was soluble in dilute

acids after ignition, was regarded as yitria, to which alone all

these characteristics belong. The two filtrates from the double

salt of cerium, containing yttria and a persalt of iron, were mixed
and precipitated by potash ; the ignited precipitate dissolv^ed in

hydrochloric acid with a slight odor of chlorine, indicating a re-

maiuing trace of eerie oxyd. Tartaric acid and ammonia in ex-

cess having been added to the solution, the iron was thrown down
as sulphuret, and on boiling the filtrate a white bulky precipitate

fell, which carbonized on ignition, and finally left a whitish resi-

due, readily soluble in hydrochloric acid with a slight evolution

of chlorine, and yielding a solution which was copiously precipi-

tated by ammonia, and left on spontaneous evaporation a crys-

talline salt, which was not deliquescent.

The quantitative analysis was performed upon -405 grammes
of the mineral, which lost -001 grm. by ignition. It was decom-

posed by sulphuric acid, and the bases separated by the processes

just described ; these are not exact, as yttria and oxyd of cerium

are both somewhat soluble in an excess of solution of carbonate

of ammonia, but the oxyd of uranium first separated by diges-

tion in the ammoniacal solution, appeared by the reaction with

microcosmic salt to be free from yttria ; it was found in the quali-

tative examination, that by digesting the oxyds a second time

with carbonate of ammonia, a portion of a base yielding an m-

soluble salt with sulphate of potash was taken up, and very little

Uranium. The residue from the calcination of the oxalate,

^hich contained the yttria and the oxyd of cerium, with the ex-

ception of the trace of the latter in the oxalic solution, weighed

•060. If fi-om this we subtract the weight of the eerie oxyds

which was -016, there remains -044 grammes for the yttria.

Subsequently, the solutions of iron and yttria being mingled, the

weight of the mixed oxyds was -108, while the amount of per-

oxyd of iron separated from this was -063, leaving a difference

of -045 grammes for the yttria. The analysis of the -405 gram-

mes gave the following results :

223 = 54-81
Niobic acid, ....

t-r (\o

Peroxyd of uranium, . • • 'Of == 1706

Protoxyd of iron, . . • '^^Z
""

]^^i
Yttria, . . . . . . 045 = 1111

Oxyds of cerium, etc., • • fl
=

^^l
Loss on Ignition, . • • • ""

•410 101-21
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» This analysis agrees very closely with the results obtained by
Perez luider the direction of RosCj from the samarsklte or urano-

tantalite of the Ilmen mountains ; this according to Rose, is iden-

tical with the yttro-ilmenite of Hermann, which the latter con-

ceives to contain a new metallic acid called ilmenic acid, associated

with titanic acid, yttria, oxyd of iron, and a little uranium. The
samarskite of North Carolina resembles Hermann's mineral in con-

taining oxyd of cerium, which is not indicated in the analyses of

Perez, but the presence of titanic acid could not be detected, and

the metallic acid present has been already shown to have the

characters assigned by Rose to niobic acid. Rose has proved

that the ilmenic acid of Hermann is the niobic contaminated

with a little tungstic acid.

Rutherfordite.—Under this name Prof C. U. Shepard has de-

scribed as a new species, a mineral which is found with samars-

kite, rntile, brookite, zircon and monazite, in the gold washings

of Rutherford County, North Carolina. A small fragment of

•273 grammes weight, given me by Prof. Shepard, has enabled

me to make a partial examination of the proposed species. It

was a rounded pebble, iron-black exteriorly, and not at first sight

distinguishable from the samarskite; it yields to the knife wjth
difficulty, and has a hardness probably of 55 ; its specific gravity

is 5-55 (5 58-5-69, Shepard.). The fracture is perfectly con-

choidal, and the lustre vitreo-resinous, shining; the color of the

fresh surface is blackish-brown; thin fragments however are

translucent, and transmit a smoky orange-brown light. This
mineral is very brittle, and its streak and powder are of a yellow-

ish-brown approaching to fawn color, and completely earthy in

appearance; by the streak and by its translucency, rutherfordite

is readily distinguished from samarskite, Avhich it otherwise

closely resembles. Exposed to heat in a glass tube, it decrepi-

tates slightly and gives off a little water; the mineral on cooling

is dark yellowish-brown with a resinous adamantine lustre, in ap-

pearance resembling some varieties of blende.
A portion of the pulverized mineral weighing -164 grammes,

which hud not been artificially dried, lost by strong ignition over

a spirit-lamp 003 grammes, and assumed a light cinnamon-brown
color; no glow was observed during the process. It was decom-
posed by prolonged boiling with concentrated sulphuric acid, and

was then completely soluble in a large volume of warm water.

The clear solution became turbid on boiling, and threw down a

white precipitate, which adhered in part to the surface of the

glass vessel, but was completely dissolved by heated strong sul-

phuric acid even after ignition, and was thrown down again by

ammonia as a voluminous precipitate which glowed brilliantly

when ignited. The solution gave with tincture of galls a deep
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reddish-brown precipitate; it was regarded as titanic acid. The
amount precipitated b^ prolonged ebullition was -096 granimes
"=58-5 per cent. The filtrate gave with ammonia a small amonnt
of reddish gelatinous precipitate, which contained a trace of oxyd
of iron

] it was examined without success for alumina, and gave
with sulphate o( potash no satisfactory evidence of the presence
of oxyd of cerimii; it was perhaps only titanic acid ; iheammo-
niacal filtrate gave about 10 per cent, of lime. An accident hav-
ing occurred at this stage of the process, I had no means of deter-

niining whether there were present any other ingredients than
titanic acid and lime, but I hope for a farther supply of the min-
eral which may enable me to complete its analysis. Meanwhile
by its specific gravity, which is greater than that o{ perovskite or

polymignite, it is distinguished horn any titanate hitherto de-

scribed, and is entitle^f to the rank of a distinct species.

Prof. Shepard in his qualitative examination of the rutherford-

ite, having separated a portion of titanic acid by boiling the sul-

phuric solution, added ammonia lo the liquid and obtained a pre-

cipitate, which when redissolved in hydrochloric acid and mixed
with a solution o( sulphate of potash gave a very copious granu-
lar precipitate, in which, from some characters, he suspected the

presence of oxyd of cerium, Tt is not improbable that this reac-

tion arose from the presence of a peculiar form of titanic acid,

which has never lo my knowledge been described.

The sulphuric solution of ignited titanic acid is not affected by
sulphate of potash, and the titanic acid precipitated by ammonia
from this solution, and redissolved in hydrochloric acid, gives no

precipitate either with sulphuric acid or a solution of sulphate of

potash. If however the sulphuric solution is heated to boiling,

so as to precipitate a small portion of the titanic acid,*that which

remains dissolved is found to have acquired peculiar properties.

If it is thrown down by ammonia, carefully washed and dis-

solved in dilute hydrochloric acid, the solution is scarcely dis-

turbed by ebullition, but the addition of a few drops of dilute

sulphuric acid, a crystal of sulphate of potash, or any soluble sul-

phate, in the cold, produces an immediate copious, white, floccu-

Jent precipitate, which includes almost all of the titanic acid pres-

^ut. It may be washed with water, in which it is insoluble, and

^ow seems to contain but a trace of sulphuric acid; it is soluble

to a considerable extent in heated dilute hydrochloric acid, from

^hich a sulphate again precipitates it. It is also somewhat solu-

ble in dilute sulphuric acid, especially when aided by heat, but

even from this solution is separated by sulphate of potash, which

likewise causes a copious precipitate in the original boiled sul-

phuric solution, perhaps by changing the free acid mlo bisulphate.

The hydrochloric solution of the ordinary form of titanic acid,

assumes the same characters when healed to ebullition.
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A solution of ilmenite in hydrochloric acid, effected at a gentle

heat, contains the ordinary form of titanic acid, but that dissolved

from sphene under similar circnmstanees, has the characters of

the new modification. When the acid precipitated from this so-

lution by sulphuric acid, is ignited and dissolved in sulphuric

acid, or when concentrated sulphuric acid is employed to decom-
pose the sphene, the titanic acid is obtvained in the ordinary form,

and is converted into the new modification by diluting and boil-

ing its solution.

This state of titanic acid corresponds perhaps to the soluble

form of the metatitanic acid of Demoly, who has described under

that name the insoluble form of titanic acid thrown down on

boiling its sulphuric solution, and existing in salts as TisOe, cor-

responding to an anhydrous monobasic acid. The real nature

of this modified titanic acid, and the action of sulphuric acid in

thus precipitating it from its solutions, are questions which I pro-

pose to examine at the earliest opportunity.
Montreal, C. E., July 4th, 1852.

I
Art. XXXIY.—Additional Notes of a Dismssion of Tidal 01}"

servations made in connection with the Coast Survey at Cat
Island, Louisiana; by Prof. A. D. Bache, Superintendent
U. S. Coast Survey.*

|.

In my communication on the subject of the tides at Cat Island,

coast of Louisiana, at the New Haven meeting of the American

t
curves of rise and fall into a diurnal and semidiurnal curve, which
were nearly* curves of sines; the diurnal curve having its maxi-

mum approximately nine hours in advance of the first maximum
of the semidiurnal curve, and the interference of these two waves

producing the tidal wave as observed. The comparison of the

curves deduced from the observations for three months, and the

computed curves of sines, was shown to be satisfactory. This

comparison, made as before by averages of periods of a week
combined into one general mean, has now been extended to the

whole year, as shown in the subjoined table. By increasing the

maximum ordinate of the diurnal curve 002 of a foot, which

will make the rise and fall agree more nearly with the average

deduced from observation, we obtain, as shown in No. 2, a result-

ing curve not differing in any ordinate more than a quarter of an

inch from observation, and in which the positive and negative

errors nearly balance, and the mean error deduced by summing
the square of the errors is little more than one-eighth of an inch.

* Read at the meeting of the Amorican Association at Albany, and revised by
the author, for publication in the American Journal of Science,

t See this Jour., xii, 341.
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TABLE Xo. L

Showing the comparison of diurnal and semidi^mial curves deducedfrom observations,

with curves of slues. Diagram No. 1-

d
41

a.:

n >

C
EC

No. 1.
i

FROM OBSERVATION.

I

2

3

4
5

6

7
8

9
lO

TI

13

3

e
9
5
ft.

o-oo

•17

-3i

•44

•5i

•56

•57

•56

5i

'44

3i
•17

•00

c

0^

9

ft.

O'OO

•o3

•o6

-o8

o6
o3

si

-a

No. 1.

FROM CALCULATION.
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c

c

O
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•OO

•o3

o6
•o8

•o6

•o3

•oo

ft.

oo
i4

25

36
45
53
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57
5a

37
ao
oo

3

ft.

o-oo

•i5

•28

•40

•5o

•55

•57

.3

4i
a I

c
a;

>

ft,

o-oo

•o4

•07

•08

o

.2^

.3
O

No. 2.

FEOM CAf.Cnf.ATIOpJ.

at

— 01
3 «

*^^

ro

07
•o4

'OO

•55

•5o

•4o

\+ 'o4

•07

08
•28

i5
•07

'o4

•00 •00

ft. ft.

00 000
11 •o3

•21 o3
•32 i -03

•43
r

•02

•5i '02

•57 'OO

•59 •00

•57 •00

•48 o3
•35 01
19 .01

•00 •00

ft.

o-oo

•i5

•29

'42

•5

1

-57

•59

•57

•5i

'42

ft.

fcc

.5
"

w

CR

C

a

I

00

ft.

o-oo

'II

'22

•34

'44

•53

•59

61
•58

•5o

•56

19
•00

ft.

o-oo
•02

'oa

•02

•00

-00

— -02

- '02

-•01
•02

00
•00

•00

I have accord-

Nothing would be gained in closeness of representation of the

result by displacing relatively the two tidal waves. It is only re-

markable that in averages including the whole of the tides, even

when most irregular, the results are so satisfactory.

Ingly used the hypothesis of the representation of each wave by

a curve of sines, deducing the maximum ordinate of computation

from each observed ordinate. These laborious computations were

made by Alexander S, Wadsworth, Jr., sub-assistant of the Coast^

Survey, and by Mr. P. B. Hooe. They give tables of heights ol

the diurnal and semidiurnal curve for each day of observation,

which form the basis of the discussion of the heights. The next

step after decomposing the curves of observation mto diurnal and

semidiurnal curves, is to discuss each separately to ascertain if

they follow the laws deduced from them in regard to heights and

times.

L D Heig

If the diurnal curve is a curve of sines, then the ordinate? found

for each hour enable us to determine the value of the maximum

or six-hour ordinate. Setting out from the mean line then, we

have for each day six determinations of the rise and fall above or

below that hue. Tables were computed froni these, m which

the daily curves were decomposed into their dmrnal and senii-

diurnal components. In making these tables, the very irregular

tides have been in general omitted. These tables were arranged

according to the moon's declination, beginning and ending with

the days on which the declination was zero, determining the

maximum As the
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irregular tides occur near the time of the moon's passing the

equator, the averages of the heights about these times are de-

duced from a less number of observations than the others, and
are therefore less reliable. The following table sives the average

heights, with the number of days from which they have been

deduced. No advantage resulted from displacing the epoch of

the moon's declination relatively to the day of highest tide.

TABLE No. IL (Diagram 2.)

Showi7\g the vahie of the maximum ordinates of the diurnal curve, on the several days

from zero of declination of the moon to zero again, with the number of days from
which the results are deduced.

Days from zero
of detliiiaUoo.

No. of observa-

tions.

Heights. 0-33

4 5 6

0-33 0-33

Nat. sin. 2X .

moon's declin'jj 0'05

0*41 0-59

O'lii O'lal 0*24 o*4r

0-65

7 8

0-78

0-46 0*53

0-77

0-58

9

0-87

10

0-85

o-6o|o'59

II

0-77

0-54

12

0*70

0-46

t3

o-58i
i

0-37

'14

i

1

0'5i

0-27

The dependence of the height of the diurnal wave upon the

moon's dech'nation appears by comparing the lowest line of the

table, containing the sine of twice the moon's declination, with
the line next above it : it is also shown by the curves of Diagram
No. 2. This agrees with Mr. Whewell's approximate formula
for the diurnal inequality, namely, rfA=C. sin 28'; in which dli is

the difference in height of two consecutive high or low waters,

C a^constant, and d' the moon's declination.
The variation of this same height with the sun's decHnation

may be made at once apparent by cjassifying the heights for dif-

ferent values of the sun's declination with the same declination

of the moon. The following table contains the greatest heights

of the diurnal curves during the several lunations of the year,

with the values of the sun's declination and of the moon's dec-

lination, grouped as described in the several columns.

TABLE No. in. (DiAGRAH N"o. 3.)

Shmdng the effect of change of sun's declination on heigJii.

I Maximum ordinate

diurnal curve.

102

The effect of the change of parallax of the moon may be

shown satisfactorily by grouping the values of the heights at the

greatest southern declination of the moon, and for the greatest

northern declination, for the year; comparing them for slightly

varying declinations of the moon, for mean declinations of the

', ^ ' ' ^ ...„ parallax. The result is as

shown in the following table, and in Diagram No. 4
sun, and for large variations of the
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TABLE 1^0. lY.

Showing the effect of change of moorCs parallax on height.

Number
of results.

i3i

Mean sine 2
moon's declina-

tion both series.

^I'n sine 2sun'«
declination both

series.

59-4 48-5

M'n parallax

correct, for

1st series.

M'n parallax

correct, for

2d series.

Mean height Mean height

for leaser for greater

parallax. parallax.

52*9 65*9 0-74 0-88

The i)aral!ax correction is taken as the cube of the parallax mul-

tipHed by the sine of twice the moon's declination.

These are the principal variable terms in the formula derived

by Mr. Lubbock, from Bernouilli's theory of the tides, for the

diurnal inequalityj namely,*

dh—^[h. . sin 25 , cos(v^-<p)+ sin 2 5'
. cos xp]

;

in which dh is the difference in height of the morning and even-

ing tide, B and A are constant coefficients, S' is the moon's de-

clination and S the sun's
; V' is a small variable to be added to the

mean lunitidal interval to give the interval corresponding to the

moon's age, and (p is the hour angle of the moon at the time of

transit. The second term^ introducing the parallax of the moon,

would be .
•

m P
P

/3

t

P' the parallax at the time under consideration.

In the application of this formula to the observations, the maxi-

mum ordinates, found as before stated, were tabulated ;
and first

the coefficients were deduced from the cases correspondmg to the

maximum of the sine of twice the moon's declination and to the

minimum of the sun's, and vice versa, neglecting the small varia-

tions due to cos ( v-<f) and cos .//. This gave the followmg values

for the coefficients, and the two sets of equations derived con-

formed with each other.

TABLE Fo. V.

Showing the value of coemdenU deducedfrom maximum sine twice moon's declination

and mimmum of mn\ and vice versa ; neglecting variations due to

cos (\l/
— $) and cos 4/.

I H. cos -vl/.

First six moaths, .

Second six months^
Whole year,

B. A-coscOz-q)).

0-43

0*39

0-52

As each day's results are referred to the mean level of the day

and the mean of the low and high waters is taken as gi^mg h^

height of the diurnal tide, the constant from the mean level of

the^hole should not appear in the values. In begmn.ng these

Transactions of the Royal Society of London, 1836 p. 223

t Lubbock's Etementary Treatise on the Tides, London, 1839.

Second SimiEs, Vol. XIV, No. 42.—Nov., 1852. 45
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researches, I did not suppose that small differences would come
out of them such as have been deduced. The reference to the

level of each day compensated in a degree for the effect of an
entire raising or depressing of the water by tlie wind's action.

The results promising success, the coefficients were deduced
b)'- the method of least squares for the first, and then for the sec-

ond six months, and finally for the whole year. These laborious

computations were made with much skill by Mr. W. W. Gordon,
of the Coast Survey. The result for the second six months, in

reference to the coefficient of the term of the sun's declination,

is discrepant from the final result ; but as the coefficients for the

whole year were used, after endeavoring to trtace the errors, if

any, without immediate results, it was not pursued further.

TABLE So. VT.

Coefficients of cos(\{/-^), deduced from the method of least squares.

First six months, .

Second six months,
"Whole year,

B. cos^^.
\

B . A. cos(\l -{p).

0*26

o-6o

0-34

The sum of the positive and negative quantities balance, and
rather better by the use of the coefficients from the first method,
which differs chiefly in the coefficient of the sun's action.
The coefficient of the first term of dh is Bx(A), and of the

second term B; and it will be seen hereafter in discussing the

semidiurnal tide, that (A) is 0-36, which, with B=0-96, gives

Bx(A)= 0-34.

A set of tables was next made, containing the values of the two
terms of the formula for each day. To these was subsequently

P/3

applied the small correction for the parallax from the term
p

and the terms, being summed, were compared with the observed

maximum ordinate^ and the difference in the final column of the

table showed the residual to be accounted for.

For these tables I am indebted to Lieut. Trowbridge of the

Corps of Engineers, assistant in the Coast Suri^ey- The tabular

quantities were also traced in curves, and then compared with the

maximum ordinates. The positive and negative differences are

usually small, not exceeding in the average about 0-12 of a foot,

and are quite irregular.

The irregularities apparent in the phenomena themselves in-

hope
ppears

from the character of the results obtained from the averages, that

the theory may be followed much more closely by the results

than I had at first supposed.



Prof. A. D. Bache on Tidal Observations. 351

The accordance of observation and theory, after the corrections

have been appliedj is as good as the accidental errors of the sepa-

rate resnhs render necessary: as will be seen from the resnhs for

July given in the annexed table, and for Jijly and part of August

as given in Diagram No. 5 : but as the averages seemed to indi-

cate that the residuals would show the laws of the phenomena, I

discussed them further-

TABLE No. VIL

Showing the value of maximum ordinates of the diurnal curve, computed from the

moon's declination and parallax, and from tJie sun^s declination, compared with

ordinatesfrom observation, for the month of July,

PART OF A TABLE FOR THE TEAR.

BAYS.
Maximum ordin-

ate.

July 1

3

4
5

6

7
8

9
ro

12

i3

i4
i5

i6

17
iS

20

22

23

24
25

26

27
28

3i

1-43

96
•75
•62

•37

•35

•36

•32

•52

•65

75

•78

73
•62

•8

•61

•52

•57

•4i

•56

65
•61

77
•90
86
•90

.90

•69

0-96 . TT, sin2 3',

r

'

66
•59

35
•33

'23

08

•lA

25

•42

47
•54

52
53
55
53
48
40
i5

00

33

45
55

63
65
65
56
48
37

0-26 . sin 2 3.

•19

•19

•19

•19

•19

•19

•19

•19

•18

•18

•18

•t8

•18

•18

•18

•i3

17
•17

•17

•17

•17

•17

•17

•J7

•16

•16

16
•r6

16
•16

•i5

60

17

43
26

17
10

12

o3

09
01

07
i5

10
03
10

20

40
22

07
o5
08
00
12

08
10

27
18

es to the terms

2 to the moon's
In looking for an explanation of the irregulanti

(v-<f) and ip, the residuals were classed accordniL

age, and the averages taken for the separate hours. Jhe res .1

of these tables is given in that annexed, wh.ch shows the res dual

for each six months and (oc the year. I have mtrodticed them

for the half year, to show that the same law js dedjiciWe not-

withstanding the irregularities of the mdividual resuhs, from the

observations for each six months.
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TABLE No. VIIL Diagra^m No. 6.

Showing the residuals from the comparison of computed and observed ordinates of

diurnal curves^ classed according to the ages of the moon.

Hours of mocn'a
transit.

KESIDUALS.

oh

3i

6i
7i

First six months

23

I?

i5

i6

o8
o6
o8
i3

12

09
'9

Second six months,

21
•12

•i5
•12

00

o3
•02

04
12

i4
i4

Mean.

22

i3

i5

i3

08
02

01

63
08
12

II

16

These residuals, instead of following the law of cos(i;' — ?)> f^^"

low that of eos(2t/^-2qp), or that of the semidiurnal curve.

Before examining this result, which is shown in Diagram 6, I

pass to the residual which results from carrying on the former

table to 23J hours ; which was in fact the form of the table be-

fore the development of the law of variation showed that the term

12J hours belonged to 0^, instead of 11^
followingagree if the law of cos(v>-(jp) were followed. The

table contains the residuals in question, shown also in Diagram

No. 7.

TABLE No. IX.

Showing residuals after deducting those following law of change of

cos(2\l-2q3).

Age of moon. Eesiduals, Kesiduals. Mean,

hours. feet. boura. feet.

oh -'07 23i — 01

li — -02 23^ — •01

=i •01 21^ -01

3i -o3 20i •o3

4h 'OO 19% •02

5h •01 184 •o4

6i -o5 174 -08

7i -04 i6i -09

8i 07 i5i •o4

94 •02 144 •00

io4 -'o3 i34 •o3

Hi -o3 I3i •06

Mean ... . 'o3

The existence in the first residuals of the law belonging to the

semidiurnal curve indicates that the separation of the two curves

(diurnal and semidiurnal) is not complete, as indeed the hypothe-

sis of a constant difference in time between the recurrence of the

two maxima requires. Before undertaking to modify this hy-

pothesis, I proceed to inquire whether these numbers would re-
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I

ceive modification from any other source. In examining the
hypothesis that the component curves were curves of sines, a
separation of the several hourly ordinates was necessary, and thus
the four points at which the carves for twenty-fonr hours cross
the line of mean level were brought into consideration each day.
Two of these points varied necessarily considerably in position,

while the two twenty-four hours apart were regular. Having
found that the curves of sines represent very nearly the observa-
tion, the law thus obtained may be used in computing from all

the hourly observations of the day the values oi the maximum
ordinates for each curve; forming the ordinates oi the observed
curve into groups containing respectively the same positive and
negative values of the ordinates of the diurnal curve, and again
of the semidiurnal, arranging the groups for the consecutive
twenty-four hours. It was soon apparent that the ordinates for

the semidiurnal curve would in. this way prove more considera-
ble, in the average, than in the former mode o( computation, and
that the resuhs would be more regular; that the ordinates of the
diurnal curve would, on the average, be slightly diminished, and
in general prove more regular. These revised tables have been
prepared chiefly by Mr. W. W. Gordon and Mr. P. B. Hooe. They
show on the average of the year a diminution of the maximum
ordinates o^ the diurnal curve of 0'04 feet, and an increase of the

Maximum ordinates oi the semidiurnal curve of 0*07 feet.

Classifying the corrections according to the moon's age, though
they are irregular, it is apparent that there were entangled in the

values of the former computed maximum ordinates, heights which
belonged to the semidiurnal curve. The table of correction for

the two periods of six months, and for the year, is given below.

TABLE No. X.

Sh

last 7/iethod of groups^ and by that first applied.

com hy the

Time of moon 'a

traasit.

hours,

64
74
84

94
io4

ii4

Correction of maximum ordinates diurnal curve.

First 6 montba Second 6 months.

feet.

-f-o3
—•08
-08
-•08
-•o3
—•02
— -oS

-f-'OI

-•08

—o3

feet.

— •06

+-o3
— 02
—09

— -OD
— '02

+ 02

-'o3
-•o3

Mean of year.

+

feet.

08
o3
o5
08
08
o4
oa

01

01

o4
o5
o3

+

A consideration of the general fominla for the height indicates

a second correction. The height of high water, as given by the
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formula is not the sum of the two greatest heights of the diurnal

and semidiurnal tides. The hypothesis of the hiterference of

the two waves makes the high water the sum of two ordinates

(neither of which is the maximum), depending upon the laws of

increase and decrease of the curves respectively, and of the rela-

tive position of the two ordinates. The correction due to this

cause is readily found. The part of it which belongs to the

diurnal curve will be the difference between D and D.cos(^-E);
where E, according to the hypothesis of the interference of the

two waves, is 9 hours ; and t is the value for the maximum ordin-

ate of the compound curve, namely (Proc. Amer. Assoc, Cam-

bridge Meeting, page 289),

cosec t — sect
4C

D^/^

This value of t^ containing C (the maximum ordinate of the semi-

diurnal curve), shows that the quantity will vary with the time

of the moon's transit, according to the half-monthly inequality of

the height. Following the course which I have taken through-

out this communication to give the resulting tables merely, I sub-

40
join the corrections thus derived from the tables for vv .7 ^^'^^^

observation, the computed values of f, and of D . cos [t - E). The

agreement of the general form of this correction with the theory

is a new confirmation of the values of the quantities C and D,

deduced from observation, which it contains.

TABLE No. XL

Showing correction to height of the diurnal wave for difference of maxhnum ordinate,

and of high water ordinate in compound curve.

Time of moon^a transit

hours,

Ah

7-i

Hi

Correction to maximura
ordinate diurnal curve.

feet,

*o5

•o3

•o4

*o4

•07

08
•07

•06

•o5

o5
•o4

The correction furnished by the last two tables, and the cor-

rected residual from the table, are given in Table No. 12 nex

following.
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TABLE No. XIL

wing residuals after correcting for new computations of ordinates, and dlffere

between h igh water and maxi7num ordinates.

Time of moon's
1

Correclion of residual. Residual. Corrected residual.
transit.

^^m^^ ^m^F ^^P ^^K ^^P ^^r ^^ ^^ ^^^ ^^

hours. feet feet. feet.

oi ^-<' 11 '22 '11

li
,•02 •i3 •II

2.i
^—

'

•08 m5 '07

3i -** '12 •i3 •01

4i 12 •08 -•o4

5i
_-* ' 11 '02

1

— •08

6i 10 .
-01 — •08

74 v^- *08 o3 — -05

8i o5 •08 o3

9i
—

'

09 •12 o3
lO^ _10 'H 01

ni —

'

07 "iS 09

+ -21

1
Mean.. . 017 |

Comparing the residuals in this table with the uncorrected ones,

we find their magnitude much decreased ;
the average is now less

than 002 of a foot : but the form of the series is, as before, that

belonging to the semidiurual curve, and is as well marked as

when the quantities were more considerable. "Diagram No. 6

shows this fact; containing the curve of residuals from Tabies »

and 12, and of half-monthly inequality deduced from the obser-

vations. This persistence in the form of the residuals affords

the best evidence that the irregularities of the observations, and

changes in the mode of computation, do not mtroduce errors ot

sufficient magnitude to mask the laws of the phenomena. I pro-

pose

to obliterate this form in the residual.

Some collateral questions have been examined in the course of

,. . •. ^ , r- .1-1 , ;„*^..„cf;r,rr Hnp fit these
this discussion, the results of which are interestmg

is the comparison of the maximum ordinates of the diurnal curve,

corresponding to the moon's declination north and south, itie

average value of the sine of twice the moon's dechnation, ana

the corresponding average maximum ordinate for northern ana

southern declinations, are shown in the next table
;
iro^ wnicn

it appears that if the values of sin3<J' were equal, the heights

would not differ appreciably.

SJi

TABLE IS*o. Xm
omng the .nean value of tmce the moon's declination,

^^f.^^^f^^'^''^"^

"'''^^"

mu7n ordinates for northern and southern dechnatiom. ^
Sine 25'.

I Maximum ordinate

^621

Sine 25'.

•4io

Moximum ordinate.
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Another question was, whether the residuals, of which Table

No, 7 shows a part, contained any portion which varied with the

moon's decUnation. To test this, the residuals for six months were

grouped according to the declinations, with the following result.

TABLE K'o. XIV.

yntalning the residuals after subtracting the terms containing the sine of tnice the

moon^s declination, and the sine of twice the suns declination, from the maximum

ordinates, grouped according to the values of the sine of tivice the moon's declination.

Groups,
Average value, . ,

.

jNo. of observation,

Average value of twice sine moon's declinatioTi.

o to 20

•i5i

(33)

I
^ —

20 to 35

'i47

(27)

35 to 45
'169

(26)

45 to 55

•ii5

(44)

55 to 70
'267

(37)

The result indicates that there is no such term remaining in the

residual.

Another question was, as to whether changing the epoch would

in[iprove the results. Several attempts of this kind were made at

different stages of the work, but without any marked advantage.

The average result for the year, as shown by comparing the dates

of occurrence of the greatest and least maximum ordinate of the

diurnal curve, and the greatest and least values of the term con-

taining the moon's declination, is shown iri the next table. The

comparison is made in two different ways: first, by the date of

the greatest value of the ordinate shown in the table of maximum

ordinates; and secondly, by the date shown by the highest pomt

of the curve, which was traced to represent the observations-

TABLE No. XV.
*

Showing results of comparison of dates of occurrence of the greatest and least maxt

mwn ordinate of the diurnal curve^ and the greatest and least value of term con

taining the moon's declination.

DATE OF OCCURKENCE—AVERAGE IN BAYS.

Maximurii
ordinate

from Uible.

i5-4

Miixinjuui
ordinate

from curve.

l6-l

Term embracing
sun and moon's

declination.

160

Minituum
ordinate

from table.

MiniiiiULU
ordinate

from curve.

Term containing

snn and moon's

declination

The times of occnrrence of the rnaximnm of the diurnal curve

are, as I have aheady stated, connected by the hypothesis wiU

those of the semidiurnal curve. The times deducible from ine

observations were so kregular, that I supposed it impracticable

do more than this. Notwithstanding all these irregularities, 11

turns out that the laws of the phenomena for the times are deduci-

The average values follow those for tne

It will be practicable,
ble from the results.

semidiurnal curve at the proper intervals. It will be practica

therefore, to resume the examination of this part of the subje )

which I accordingly purpose to do.
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2. Semidiurnal Curve.

The results in relation to the semidiurnal curve have exceeded
my anticipations. The half-monthly inequality, both in height

and time, is very well shown by the maximum ordinates deduced
;

though the greatest value of the height is only 022 feet, and the

irregularities in the separate observed high waters fall upon hours

instead of minutes. In the following table, the maximum ordin-

ates obtained by the method of groups are used, and the small

correction for the difference between maximum and high water

ordinates is omitted. The latter contains time of moori's transit

corresponding to observed height; and the height computed from,

the formula given by Mr. Lubbock as resulting from Bernouilli's

theory, and the difference between observation and theory.

TABLE No. XVL

Showing half-monthly inequality in height.

Hours of moon's
tiansit.

oh

11*

Observed height. Computed height

•230

•196

•199

•i47
"1 32

•074

•o47

074
ir3
•i35

•i33

•189

O— 0.

DifT of observed
and computed.

223
'306

'I74

'i3i

•087

o56
o56
087
i3i

174
206
'223

oo3
'OI6
*025

•016

045
018
•OO'

'OI

•018

•o3

•07

•o34

The greatest difference between observed and computed heights

is 0073, and the least difference 0003 ; and the mean, without

regard to sine, is 0-026. Diagram No. 8 shows the observed and

computed curves of half-monthly inequality of heights. The

average interval corresponds to 2^ 35°* of the moon's transit;

which is therefore the zero point, or epoch of the half-monthly

inequality in the interval---| «v*iii y 111 tliiv JiJ t^i » 1x1.

•

The interval corresponding to the moon's
h ra

transit at 3 30 is

» ^^r Q -^n " 13 05

h m
11 45

for 9 30

Diff. is 1 20
r

which, converted into arc, is 20^.

Log tan 20^

(A) 0-364;

log (A)

A

9 -56 107,

•

2-747;

which is nearly the same as that obtained by Mr. Lubbock for Liv

Second Seeies, Vol XIV, No. 42,—Nov., 1852.
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.

erpool. The difference between the greatest and least heights is

(0-220-0 047) = 0-173 andE
0-173

2(A)
0-238:

also the greatest height 0-220=D+(E)x(lfA)=D+ -325; and

D 10.

Since
irv

m' -1-M
(0-07480)^

(A)""
1

65-06
J M

1

6406

For the half-monthly inequality of the intervals, we ha^e

tang 2*/^

(A)xsin2g) 0-364 X sin 2 9

l+ (A)xcos2<p l+ 0"364x cos2(p
)

and in the heights/

h 0-10-h(E)xCA)Xcos(2t;>-29))+ (E)cos2v'

0'10+ 0-087x cos(2v>-2f)+ 0-238x cos 2^,

The following table contains the half-monthly inequality of

times deduced from the ob'^ervationsj and computed from the for-

mula for tang 2 (//j and the comparison of observed and computed
quantities.

TABLE Ko. XYII.

Showing differences between the results obtainedfro^n the observations andfromformula

Mean from observation I2h. 3nm.

<P ^t

h. m. b, m.
o 3o o o8
r 3o 23
2 3o 36
3 3o. 42
4 3o 38
5 3o I?

6 3o
F

17
7 3o 38
8 3o 42
9 3o 36
10 3o 23
IT 3o o8

c.
From foimula.

h. m.
12 27
12 12

II 59
II 53

II 57
12 18

19 53

l3 i3

i3 17
i3 II

12 58
12 43

o.
From observntion

h. m.

12 3t

12 3i

II 19
II 45
12 C.3

12 24
12 38

i3 09
i3 27
i3 o5

i3 o5
i3 o5

12'» 35"^ not being the exact mean of the observed times, the +
and differences do not balance exactly.

Diagram No. 9 shows the observed and computed results. The
greatest and least heights correspond with the average interval, as

they should do by Bernouilli's theory.

The average interval corresponds to 0^23°' nearly, showing that

transit E should be used instead of transit F.
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^

Art. XXXV.

—

Review of Researches on the Physical Geogra-
phy of the Alps, in relation to the phenomena of Glaciers^ to

Geology^ Meteorology, and the Geography of Plants f^ by
Hermann Schlagintweit and Apolph SciiLACiNTWEix.f

r

This work is the result of investigations carried on in the Cen-
tral Alps, and in which the authors were mutually engaged for

several years. It is divisible into four chief parts :— 1. Researches
on Glaciers; 2. Geological Researches; 3. Meteorological Re-
searches; and 4. Researches on Botany and the Geography of
Plants.

The first part gives the researches on the important physical

phenomena of the great ice-niasscs of the glaciers in seven chap-

ters; treating particularly of the characters and properties of ice,

of the highest portion of glaciers [firn-meer], of the topography
of the glaciers^ their structure, movement, oscillation, and waste.

In the second, geological, part, we have five chapters, on the

hypsometrical determinations of the Alps, on the formation of the

valleys and the form of the mountain-chains in the Alps, on the

geology of the Oetz valley and the Tauern, the formation and

temperature of springs, the isogeothermal lines of the Alps, and
on the alteration of tlie surface by erosion and weathering. The
third part contains five chapters on meteorological phenomena;
the ranges of temperature, atmospheric pressure and winds, moist-

ure of the atmosphere, optical phenomena of tlie atmosphere, and

the proportion of carbonic acid contained in it. In the fourth

par;, relating to botanical researches, the manifold connection of

vegetation with climatal conditions is considered ;
and the effect

of altitude in limiting vegetation, the periodic phenomena of

vegetation, the influence of altitnde on the thickness of the an-

nual rings in coniferous plants, and the pecuh'ar conditions of the

vegetation of the Upper Alps, in the Upper MoH district, arc com-

prised in four chapters.

Among the numerous points of interest offered to the geologist

in the chapters above enumerated, the glaciers, their formatjon,

Hiotion, and effects, have a high place. The memoiFj on the

Physical Characters of Ice, by M. Hermami Schlagintweit, [pi>,

1-25,) shows that :-'L in their crystalline structure, glacier- and

water-ice, under the alternate influence of heat and cold, resolve

themselves into quite identical forms:—2. the an- bubbles enclosed

in the ice especially participate in the formation of the crysla s,

and exert an influence on the form of aJI free smfaces:—3. the

/

pa.

commumcatcd to Poggti Chem.
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distinctly crystaline formation reaches, with the exception of the
bhie bands, a maximum depth of three metres ; infiltration, how-
ever, in irregularly distributed canals and capillary chinks pene-
trates still deeper :—4. the air enclosed in the white ice amounts,
on an average, to 6 per cent, of the whole volume of the mass

:

5. fhe water of thawing ice absorbs air to saturation :—6. the air

absorbed by the water- is richer in oxygen than the atmosphere,
whilst that freed from the melting ice (the portion not absorbed)
is poorer in that respect :—7. the blue color of the depths in snow,
glaciers, and ice does not arise from the reflection of the firma-
ment above, but is the peculiar color of water in a fixed condition;
in the mean it is identical with a mixture 74-0 percent, of Krem-
ser-white [white-lead], 24-3 per cent, cobalt, and 0-8 per cent, of
burnt ochre; being, therefore, always lighter than the blue of
the atmosphere in the zenith for mid-latitudes:—8. ice exhibits
throughout the properties of a hard and even a dry body; and
the interstitial movability [verschiebbarkeit] of the mass, recog-
nized in a glacier from its structure and motion, appears to arise
from the fine splintering of the ice, caused by the pressure of
enormous masses and their friction against the underlying rock.
The conclusions arrived at by M. Hermann Schlagintweit in

the second chapter (pp. 26-47) in regard to the regions ofgrami-
ular S710W [Firn-regionen], and from his researches on snow,
granular snow [Firn, or Neve], the passage of "firn" into ice,

&c., are :— 1. the extent of the field or sea of granular snow [firn-

meerj is in general greater than that of the glacier belonging to
It :—2. the altitude of the lowest places where " firn" is met with
in the Alps sometimes does not exceed 2500 feet (French); but
Its existence is limited also by great elevation, since it becomes
converted into the more icy masses [summit-ice, or Hoch-eisJ
at the height of more than 11,000 feet (French):—3. the snow
always becomes the more crystalline, and at the same time the
more difficult to thaw, the older it is :—4. the region of the
dust-snow avalanches [staublawinen] commences above the limits
of the forests, and continues downwards only in some cases to

the ''montane region:"—5. the marking of the "firn-meer" by
snow-disks [Schnee-riidchenJ is only superficial, but it shows that

even slightly inclined firn-seas are composed of much smaller
basins :—6. the " firn" or neve is generally laminated ; an annual
layer is from 0-75 to 1 metre in depth :—7. with few exceptions,
there are no glaciers on limestone ; the most essential conditions
for the formation of glaciers are wide basins and an underlying
rock impenetrable to water.
From the consideration of the general characters of ice and the

diflTerent forms of the important snow and "firn" beds that con-
stitute the earliest conditions for the formation of glaciers, we are

next led to the subject of the Topography of Glaciers proper.
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The glaciers of the Alps are mostly assembled in extensive groups
in the neighborhood of the most considerable elevations. Ac-
cording to their extent and the regularity of their forms they have
been divided into the first or second order of glaciers, or primary
and secondary ; there is, however, a natural series of intermediate

degrees. Those glacier groups that lie on the declivities beside

a larger one, constituting glaciers of the second order, as well as

forming the sources of the larger glacier, have been also termed
lateral glaciers. The glaciers of the first order, on account of

their extent and of the greater scale on which they exhibit all

the peculiar phenomena o^ glaciers, are more particularly adapted

for special examination. MM, Schlagentweit have, therefore, for

the most part confined themselves io a full topographical survey

of such of the larger glaciers, as those of Pasterze, and the Oetz

valley; giving only occasional details of the phenomena of the

lateral glaciers, particularly those of the Oetz valley, as Vernagt,

Hintereis, &-c. In the third chapter (pp. 48-76) the authors pro-

ceed to explain the details of the two elaborate charts of the above-

nientioned larger glaciers, accompanying the volume, and the in-

struments used in making their observations, and to treat of the

general extent of glaciers. The measurements of the Pasterze

aiid of the Oetz-thal glaciers follow, with descriptions of their

characters and external forms, illustrated with colored lithographic

sketches and numerous wood-cuts, their sources, and moraines,

and observations on single and compound glaciers, the origin of

rock- and firn-moraines, &c. The results arrived at are :— 1. the

formation of glaciers is a very general phenomenon in great

mountains, and is not only brought about by certain conditions

of temperature and atmospheric moisture, but also by the peculiar

formation of the valleys:—2. the least mean inclination of a

glacier is 3^ ; for glaciers of the first order 5^ to 7^ is the inclina-

tion from their lower to their upper extremity, including their

"firn-meer:"—3. in an alpine valley occupied by a glacier, the

following conditions obtain : the glacier proper—hard ice
;
the

widely-extended ''firn-meer"—granular snow; both are shghtly

inclined, and are intimately connected together. The sides of

the surrounding mountains are covered with summit-ice and

summit-snow [Hocheis and Hornerschnee, forms peculiar to very

great elevations], which are really separated from the "firn-meer"

by deep circular crevasses ['' Bergschrunde" and '' Rjmayes
J
:—

-

4. every larger glacier has several sources, the separations of

Which are marked by superficial lines of stones (stone-morames),

or by extended deposits of masses of '' firn"-ice.

In chapter iv, (pp. 77-101) M. H. Schlagintweit describes the

Intimate Structure of Glaciers, noticing the arrangement of the

lines and bands on the surface and in the interior, also the dirt-

bands, and the crevasses and ravines in the ice ;
and m the fifth
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chapter (pp. 104-124) he enters upon the subject of the Motion

of Glaciers^ describing his method of observation, and giving

tabular views of the rate of motion of the PasterzCj Hinlereis

and Vernagt glaciers, with notices of the alterations of velocity;

inflnence of temperature and effect of the weather; relative

velocities in a diagonal and straight line; lateral movement; an-

nual movement; motion of secondary glaciers and of "firn"-

masses; and with remarks on the causes of the motion of gla-

ciers, on the ''sliding" theory;* the theory of "infiltration" or

"dilatation";! the plasticity of glaciers; and the interstitial

movability [verschiebbarkeitj of large masses of ice. It results

from these observations, that :— 1. in all glaciers the centre moves
faster than the edges :—2. in the most regularly formed glaciers

the rate of motion near the end is less than in the higher parts;

but irregularities of the valley-bottom, depressions, or greater

width of troughs, have considerable influence on the alterations

of the velocity :—3. the maximum rate of motion occurs in the

first summer months; the velocity in autumn in all glaciers is

next to that of the mid-year:— 4. a motion of 20-40 centimetres

in twenty-four hours takes place locally in all extensive glaciers;

the absolute maximum hitherto obtained (by Piof. Forbes in

the Glacier des Bois) amounts to 132 centim. a day :—5. the

direction of the progressive movement usually agrees very nearly

with the direction of the length of the glacier, yet also, from

local conditions, lateral deviations either towards the side or the

centre may take place:—G. the smaller (and all secondary) gla-

ciers move more slowly than the larger ones, since the influence

of the friction becomes more sensible, if the thickness of the ice

be diminished:—7. the phenomena of glacier-motion appear to

be connected with the movability of the integral parts [verschieb-

barkeitj of the ice, and this arises from the fine splintering of the

mass in cotisequence of its dryness, the enormous pressure, and

the friction of the underlying rock-surface. The rate of progress

becomes essentially altered by the degree of the inclination of

the underlying surface and by the vertical height of the ice, to

both of which conditions the retarding inflnence of the friction is

more or less due :—S, heat or considerable atmospheric precipita-

tions hasten the motion, since, by the infiltration of the thaw- or

rain-water into the ice-cavities, the absolute weight of the glacier

is increased:—9. the rate of progressive movement is subject to

considerable retardation from the friction of the ice on the sup-

porting surface ; the base, however, of the glacier is not usuail}'

ice-bound.

t (pp. 125-146) treats of the '' Oscillaiion'' of

ciers, that is, the alterations and fluctuations in the absolute bull

* Saussure. ]• Charpenfcier.
t This and the followinfi: chapter are also bv M. Hermann Schl;
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of the glaciers,—1. dependent on fluctuations of temperature,

2. arising from accumnlations of snow and the formation of mo-

raines,—3. owing to the irregularity of the valley-bottoms, caus-

ing irregular rates of progress in individual glaciers. The Wast-

ing of Glaciers is rioticed in the seventh chapter (pp. 147-159),

and the conclusions arrived at from researches on the distribution

and quantity of the water, the terminal cavities of glaciers, the

influence of superficial thawing, the measure of the waste, and

the repair of the waste, are:— 1. the mass of ice becomes con-

siderably diminished by thawing in the summer months; and the

glacier-streams are fed in the winter by the continual supply from

the gradual emptying of the canals and cavities in the ice :—2.

the currents of air at the exits of the stream are the principal

cause of the greater terminal cavities of the glaciers: their form-

ation is favored by the presence of a second, contrary aperture :

3. small bodies strewed singly over the surface favor the wastuig

away, but heaped up together in greater masses they hinder it,

causing thereby a considerable increase of bulk in their neighbor-

hood :—4. the yearly amount of waste is in a great part rei)aired

by the motion of the glacier, combined with its specific inclina-

tion
; at the same time local accumulations, arising Irom unequal

movement, appear to have considerable influence in this respect.

The geological division of the work commences with a chap-

ter on Uypsometric Observations'^ on the Alps (pp. 163-197),

written by MM. Schlagintweit conjointly. Their method of de-

termination and the several stations for corresponding observations

are first noticed, and the authors who have established previous

determinations are enumerated. They then proceed ^o explain

the elaborate Table of Altitudes that succeeds. 1 his 1 able com-

prises 191 determinations in topographical arrangement, from

which we extract some of the most important.

w V . Meters. Altitude. Paris feet
flumber of the Table.

I. Northern limestone Alps.

1. Munich, , . .

.

54. Lavatsclijoch,

SlS'tt 1597-0

2084-4 6416-8

n. Central Alps. Tauern.

TO. " Fim-meer" of the Pasterze glacier on tlie
10^10-2.

Todtenlocher, :•• ^^^^'^

83. JoIiaimLhiitte (where MM. Schlagmtwwt re-
^^^^ ^ ^ ^ ^^^^.^

sided some months), ^„^-.g
"".'.', 4004-4

^ r ,." ' ..•'' 2671-1 8222-8
balmshohe,

2729 8 8403-6
104. Salmsliiitte 9Sn-l

"
.. 8660-4

105. Firn-Iiue on the Leitergletscher,
^^^^^ \\\... 981 3'1

106. Hohenwarte, 3388-8
.'.'.'.'.*. 10432-3

107. Adlersruhe,

92^ Hedigenblut
103.

* Determined partly
ter (thermo-barometer).
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No. of the Table. Meters. Altitude. Paria foet

108. Grossglockner, First Pcak,t 8926-8 12088'4

109. , Second Peak, 39^95 121582

116. Summit of the Racher 3365-9 10361-6

111 Summit of tJie Wasserradkopf, 8190-6 9822*2

IIL Central Alps. The Oetz Yalley Group.

134. Vent, 1881-3 51914

143. Gurl, inm-Q 6504'2

149. Simikun 3617-2 11135'4

150. Wildspitze, ,
3732*0 114891

151. Vernagt glacier, the lowest part of the, . .

.

2100-0 64643

lY. Pass between tlie Eisack and Oetz Yalleys.

170. Jaufenhaus, 1969-9 6064'2

177. Timbls, 2527-9 7782-6

V, Southern Declivities.

185. Sources of the Drau, , 1363-6 4197-8

190. Miililbach, 753-0 2318*2

The above is accompanied by an appendix on the Grossglock-

ner Peaks. Some remarks upon, and a tabulated view of, the

altitudes of twenty-eight of the most important of the Alpine

summits conclude this chapter.

Chapter ix, pp. 198^221, by M- Adolph Schlagintweit, on the

Formation of Valleys and the Form of the Mountain-chains of

the Alps^ succeeds. In following out our special researcheSj says

the author, on the above-mentioned subjects, it has always been

our endeavor to derive therefrom some clue to the causes of the

external forms of the valleys and mountains. These researcheSj

therefore, were of twofold importance, both in a geological point

of view, and with respect to other branches of physics. The

temperature, vegetation, and the whole climate of a mountain-

district are intimately connected therewith, whether it consists of

a moderately elevated plateau, intersected by a few narrow val-

leys, or whether, as in the case of the Alps, it forms a series of

narrrow, lofty, barren summits, between which expanded valleys

pass in all directions.

Yalleys have been sometimes regarded as almost exclusively

the effect of vehement floods and torrents; but in later times

causes more complicated and connected with the stratigraphical

disposition of the district have been sought for- Bouguet and

Buffon believed that in most valleys the salient angles of one

side corresponded with the re-entrant angles of the opposite de-

clivity of the valley, and that all valleys have their origin in the

Jserpentine windings of submarine currents ; whilst by Pallas

Saussure, and Werner, diluvial floods, and erosion by streams

and by atmospheric precipitations, were regarded as partial causes

t Of the method of reckoning used by the authors in determining heights, au c^

ample (that of the Grossglockner) is given at page 166. The notices ^^^^f,.^^°^
glockner and the neighboring heights were originally communicated to HaiQing^

Jahrbuch d, i K. K. Geologischen Reichstanstalt, 1850, p. 125.
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of the formation of valleys.* A local influence was also ascribed

to a partial overturnin t We

g.^ u.roug

must regard as erroneous the opinions, that the manifold forms

of valleys can be comprised in one point of view, and that re-

duced, with few modifications to one cause- One easily under-

stands how the great valleys excavated by rivers continually

eroding strata more or less soft and destructible are distinguishable

from the ramifying valleys of elevated districts, which are somej

times widened out i

'

__
.

narrow ravines. In the latter, mountain masses of ever varying

profile rise on both sides many thousand feet high, whilst in the

former case, above the slopes on either side, we meet with nearly

horizontal plateaux, but slightly raised above the valleys.

In the Alps, on account of the vast mass of the mountains and

the various inclinations and summits, it becomes very difficult to

distinguish definite "groups" and their laws. Vegetation, also,

and culture, and especially the products of weathering, obscure

the original form of the district. To correct the errors arismg

from hence it is highly desirable to examine these valleys at in-

tervals more or less extended, as we were enabled to do in the

Tauern Alps and in the Oetz Valley.

The following researches have especial reference to the crys-

talline slates of the Upper Alps; we did not, however, omit to

study the characteristic phenomena of the limestone Alps. And

in this we have sought, by our determinations of height, by the

comparison of inclinations, and by the execution of numerous

profiles, to preserve assured data which may serve to give accu-

rate and well-defined ideas of the characteristic forms, bucti

special researches are not without value for the general questions

of geology. L. von Buch, in his well-known " Researches ori

Granite and Gneiss," has shown how intimately their external

forms are connected with the most important processes that have

taken place at their appearance on the earth's surface.^

Basin-shaped Valleys in the Alps.—In considering the enar-

acteristic forms of the Alpine valleys, much importance is to De

attached to their upper extremities. Here are found pec^l-ar ^a-

sin-like cavities, which are sometimes occupied by the great r irr -

meers, so essential to ihe existence of glaciers. Such a cavity is

known as a "Mulde" (basin) or "Circus," in French Czr^^^^Crf^

nhe)
; i„ many parts of the German Alps it is termed a Kaftr^

The^^rPnf hoHiPs nf ice and nive of the glaciers, by the covering
-"-lie great Douies oi lue anu uoo^ v.. ...- p- - - ^l^^rl\r
up of slight inequalities, are well qualified to/^^'bit mo.e clea y

the character of these circular cavities; and only interfere with

Compare Voigt on the Formation of Valleys, 1791.

t D'Aubuis^on, Traite de Gio^i>>sie, i, 1819.

t Abhand. d. Acad. Berlin filr 1812.

Seco.nd Seeies, Vol. XIV, No. 42.—A"ov., 1862.
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the general features so far as to cause the crests surrounding the
basins to appear as naked mountains of snow and ice, while by
closer examination they are found to be regular rock-ridges.
These differ considerably in relative elevation

;
particularly in

the hindmost, highest parts, it is often so slight, that only some
grotesque, jagged pinnacles form the boundary of the basin;
their base is for the most part hidden by the "iirn," but their

outline is more or less recognizable by means of the bedding of
the i' firn" and the direction of its crevasses. We have also, at

rather lower altitudes, altogether similar forms not covered by
snow, which may be compared with them. They are pretty

clearly distinguishable from the peculiar " Kessel-" [cauldron-like]
valleys, in which the lines of inclination must converge towards
a central point. In the Alpine basins [Mulden] there is evidently
a decided inclination towards the middle in the direction of the

transverse axis of the two sides ; and we can trace more or less

clearly a kind of cent.-al axis downward throughout the whole
basin. These lines, however, together with the whole basin,

have a very constant inclination towards its front entrance. In
consequence of the bottom of the valley not being itself hori-

zontal, it happens that on many maps the true form of these val-

leys can scarcely be recognized, since the far greater slope of
the vvalls is not sufficiently distinguished from the more gentle
mclination of the basin itself The extent of these basins is

very considerable ; the largest, among which the firnmeers are

especially to be remarked, attain to half a square mile [German]
and more.

L F

Behind and at the sides they are enclosed by crests that sur-

round them in the form of the segment of a circle, subject of

course to much irregularity. Forwards they pass into narrow,
extended valleys; the transition being either gradual, or, as in

most cases, rather sudden. This narrow valley or dell [Thalenge]
opens into a second open basin, having very often a breadth of

2000 to 3000 feet [French]. This continual succession of wide
basms and narrow dells is very conspicuous in all the transverse

valleys of the Alps, and has already been noticed in the valleys

of the Aar, Linth, Reuss, Gastem, &c., by Saussure, L. von Buch,

Escher, Studer, and others. Similar basins and circus-valleys

are found in all the Alpine ranges, and in the Pyrenees, the Jura,

and other motmtains, and they have been noticed by Hutton and
Playfair in England ; their examination, therefore, must have a

very general interest.

Transverse Valleys.—Fully to exemplify these phenomena
the author gives a copious detailed account of the following

cross-valleys:—!. The Oetzthal, with its seven basins, illustrated

by a woodcut profile. This is described (p. 201) as opening into

the longitudinal valley of the Inn, five or six miles [German]
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above Inspruck, by a narrow gap in the mica-schist mountains of

the right bank. 'The great vohmie of the water of the Oetz

alone shows that there exists an extensiv^e valley behind this nar-

row cleft. The valley is composed of a series of great basins;

the mountains, retreating mostly on both sides and less frequently

merely on one side, enclose wide level valley-bottoms. These

basins are connected in two ways; either, from a sudden subsi-

dence or depression of the floor of the valley, a high precipice

divides them, or there occurs a longer interruption by means of

a ravine. "The last is here more common, whilst we find the

sudden depressions more developed in the Tauern Alps. 2. The

Mollthal and its three basins, with a profile ; and 3. The Fusch-

thal, with its three basins. The interesting basins_of the Gas-

tein, noticed by Von Buch, are also described (p. 207).

Longitudinal Valleys.—ThesQ long-valleys are very numerous

in the Alps, and possess a similar alternation of basms and ravmes

as that so constant in the transverse valleys. This character

however suffers certain modifications, owing to the great longi-

tudinal extension and the less height and inclination of the former.

Special examples of their most im[)ortant phenomena are given

in detailed descriptions of the longitudinal valleys of the Drau

and Rienz, which, properly speaking, form one great valley (the

Pustertbal) dividing the long chain of the crystalline slates in the

Tauern Alps from the southern limestone Alps.

In the Alps it is sometimes rather difficult to define the charac-

teristics of a longitudinal valley. It would be a great mistake to

expect that these vallevs must always run parallel to the ctiiel

longitudinal axis of the' Alps from west to east Under no other

circumstances can we so easily perceive that the Alps are com-

posed of a series of "groups" [Gruppen, massiM, and not ot

parallel lines. The long valleys enclose these " groups and

hence take very various directions. We find them, therefore

stretching sometimes from north to south, as the two arms ol the

Etsch Valley, and many others. . ^,
They are for the most part reducible to two d'^is««"|' T^^^

one set are characterized by a stronger mclination a»d
fj

the

alternation of great flat basins with dells, often very long and

narrow, and, as in the cross-valleys, having a greaer ^»1' »;» '^^^

of the basins. The upper extremity of the valleys var^s con-

siderably. They may, indeed, as in the transverse v^al leys take

their rise on high crests
;

generally, however tins
^l^^'^'^^^^^^

These longitudinal valleys must on the whole be
*^«"«'^^^^^^^^^

deep depressions around the lofty mountam groups. Theu^"PP^^-

extremities, therefore, lie for the ^'^Tl. TtlT\t^^vl
the transverse valleys. The water-shed between wc, ong val

leys is sometimes formed by a broad tract, ^^'^ch is enclosed by
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clearly the case in the Pasterthal or on the Brenner. Sometimes,

however, the two sides have very different inclinations; this hap-

pens especially with those branches that pass to the south, since

the fall is here always more considerable. A fine example of this

occurs in the valley of the InUj the unusually broad plateau of

which, at the Maloja Pass, descends towards the south with steep

precipices.

Longitudinal valleys of the second division commence as soon

as they descend to a certain height and pass as broad depressions

between parallel mountain-chains, which very often belong to

different geological formations. The fall then becomes trifling;

the valley-bottoms are filled with beds of gravel ; they are always

broad, and often of great longitudinal extent, and are almost

entirely free from any alteration of its character, there being a

discontinuance of the basins and terrace-like sinkiiigs. The di-

rection of the valley also is less subject to variation. When,

howevePj the direction is changed, ravines, or narrow passes,

" Klausen,'' often occur which are overlooked by ancient fortifi-

cations, and have attained historic celebrity ; in these cases the

longitudinal valleys form the most important roads through the

Alps, Such narrow passes are frequently found when the valleys

leave the Alpine districts and desceiid towards the northern or

southern plains, as in the case of the Porta Westphalica. In

comparing the longitudinal and the transverse valleys, we find

that the mean inclination of the former is less, both on the whole

and at particular parts. The basins of the former are larger and

more level, their valley-bottoms broader, and their upper ends

attain by no means such an absolute altitude as those of the lat-

ter. In both, however, the mean inclination increases in the

highest portion and is greatest in the ravines (intervening dells).

Secondary transverse Valleys.—Besides the long and the cross-

valleys, before mentioned, there is an exteiisive series of smaller

valleys. Their proportion to the former appears also to be im-

portant, and to be very various in different districts. In a district

where plateaux predominate, and which is intersected only by a

few valleys, these lateral valleys are but few and of a trifling ex-

tent. In the Alps, however, they are very numerous and have

manifold peculiarities. A description of these^ and of the Valleys

of the Limestone Alps^ succeeds.

Forms of the Mountain-chains (p. 215).—The division of the

Alps into the "groups" [massifs], previously referred to, appears

to be far more regular, both in an orographical and a geognostical

point of view, than the condition of long parallel chains, which

Ebel sought to trace throughout the Alps. Studer in particnlar

has closely investigated many of these different '^groups'' and

their combinations. He fiiids, particularly in the larger *'grou[»s

of the crysiallme slates of the Central Alps, that two chief in-
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clinations are distinguishable ; at their borders a series o( greater

mountains occur, which indicate the line of highest mean eleva-

tion. Both of these declivities are usually intersected by large

transverse valleys, parallel to one another and at right angles io

the line of the greatest altitude. On both of the other extremi-

ties also of the " groups" are still smaller transverse valleys. Only
in a tew of the "groups" does an entirely regular arrangement of

the valleys occur ; since frequently, sometimes the one, and some-

times the other system of cross-valleys preponderates. It is worthy
of remark, that when the longitudinal axes of such " groups"

extend from west to east, their slope to the south is for the most

part unusually steep, while to the north it is but gradual. This
is a repetition of the law that we found to obtain generally in the

Alps ; and as the northern plain clearly lies higher than the south-

ern plain (of the Po), so also the longitudinal valleys in the south

surround such "groups" at lower altitudes, than those which sur-

round them m the north. Other features of the mountain-chains,

resulting from the transverse valleys, are also described, with ob-

servations on the mean height of the passes, crests, and summits.

Mountains and Summits (p. 217).—The mountains of the Alps

are not great isolated cones ; they rather form portions of definite

ridges, above the mean height oi which some of the cones emi-

nently rise. It is only ih their neighborhood that we can form a

correct idea of this condition. Viewed from out of the deep val-

leys, many of the mountains appear as vast independent pyra-

mids
; while, if we stand over against them on higher ground,

this error is easily corrected, and we perceive that they are only

portions of a long crest. Only at the extremities of a ridge are

the mountains seen to stand out independently.

In the limestone ranges the forms of the mountains are some-

what different, since here the lower portions very often have steep

precipices to an extent that seldom occurs in the crystalline slates.

At the rear of these precipices are level spaces, above which the

summits rise with only gradual ascent.

On the contours of the highest peaks, weathering and erosion

% hydrometric operations certainly exercise considerable mflii-

ence. Hence those horns and i>eaks rising from the narrow crests,

and which particularly characterize the Central Alps. VVe must,

however, distinguish the indentations of the ridges thus effected

from the great independent peaks that often rise more than lOOU

feet (French ) above the surrounding parts. The latter are, m all

probability, connected with the original formation of the nioun-

tain, and not resulting from the disintegrating of the atmosphere
;

for, if weathering and the rain have had the power to remove
peak

as

it offers for these operations a proportionally far greater surface
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than a ridge. Although the hmestone mountains are in general

less peaked, in comparison, yet, on account of their destrnctibility,

and by the removal of the softer materials, gypsum and clay, they

sometimes assume very curious forms. Their pinnacles (needles,

teeth), owing to the continual disintegration, fall in great masses,

and cause the devastation so much dreaded in their vicinity.*

In treating of the Causes of the present forms of the Valleys

and Mountain- chains^ it is stated, that both erosion by means of

rivers and the disintegrating effects of the atmosphere and its pre-

cipitations, can be considered as having only subordinate influ-

ence on the formation of the Alpine districts. How (it is asked)

is it possible for erosion to have effected such equal declivities,

not only of the valleys, but also of the mountain ranges, and

such a frequent regularity in the distribution of elevations? How
could it be possible for an Alpine valley to be excavated by such

means from the summit of Mont Blanc down to the depth of

3000 feet (French)?
With regard to the sudden expansion of the basins, character-

izing the transverse valleys of the Alps, it is stated (p. 200), that

this could not hai^e been the result of violent outbursts of water;

it not being possible for water to have collected in great masses

where no dam was present to restrain it ; and, if a dam had once

existed, it could only have been cut through by a deep gap, and

not removed entirely, without a trace being left through its whole

extent. And at page 207, in considering how far great local col-

lections of water may have been concerned in the formation of

these valleys, the author observes, that were their figure due to

this form of aqueous agency, they must be regarded as cauldron-

shaped cavities, that gradually became filled with debris, and now
offer levelled surfaces. But this view is decidedly opposed not

only by the fact of the very frequent protrusion of the underly-

ing rock, but by the usual occurrence of the rock-surface at the

slight depth of 10^12 feet (French) beneath the superficial gravel

That the basin- or trough-like forms especially, that is, the re-

treating of the sides of the valley on both sides, cannot have been

effected by the presence of a lake, is sufficiently clear. We
should otherwise confound the eflfect with the cause. The ques-

tion, whether collections of water have generally occupied these

cavities, is easily answered in most cases. We usually find here

smaller gravel -beds, that by their equal distribution are decidedly

shown to have been deposited in standing waters. The inequali-

ties of the valley-bottoms may, indeed, in many cases be sufficient

cause for this; but sometimes (for example, near Lengenfeld) the

form of the ravine immediately following, and the depth o( the

erosion of the river-channel, show that here a stopping of the

* A notable example occurs in tlie case of the Diablerets near Bex.
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water-course had taken place. At all events, this kind of aqueous
operation was only subordinate, and njore deeply lying causes for

the forms of these cavities must be sought for in the configura-

tion of the whole district, and in the original mode of the forma-

tion of the valleys. This is the more evident when we consider

that many such basins are separated by precipitous depressions

only, similar to terrace-like declivities, where there has been a

perfect absence of any dams for the collection or restraint of water.

In the longitudinal valleys, on reaching which the Alpine

streams have already lost much of their force, considerable beds

of gravel occur (p.'212), which have been cut through by the

rivers. Here again river-erosion always appears of slight impor-

tance in relation to the extent of these valleys. At the terminal

gap-like openings of these valleys the eroding power of the streams

is abundantly perceptible; but we can scarcely dare to attribute

the cutting through of these rocks to such a cause. The signs

of erosion reach at the highest to some 100 feet (French), whilst

the rock-walls are many thousand feet high. It is remarked (p.

219), that the distinguished observers, L. von Buch, F. Hoffmann,

0. d'Halloy, E. de Beaumont, Thurmann, B. Studer, and others,

have indeed proved in different regions of the earth, that the

formation of valleys is not effected by casual erosion, but is most

intimately connected with the causes that gave rise to the general

configuration of a district. In relation to this are especially to

be regarded the manifold windings of valleys, the great change

in their direction and extent; whereas in mere erosion, water

.
^m\di have taken the shortest and straightest passage. It fre-

quently happens also that a valley cuts through a lofty mountam

crest ; whilst, on the other hand, running water would have taken

an easier, and frequently already opened, course to one side. Hofl-

niann has proved this particularly by the well-known Porta West-

phalica in the Weserthal; Omalius d'Halloy cites very smular

phenomena in the course of the Rhone.

The author considers, therefore, that although running water

and atmospheric influences effect important changes in the earth s

surface,* yet these operations have not been sufficient to give rise

to the extensive series of Alpine valleys. .

The real causes of the origin of these valleys appear to lie in

a series of successive elevations, associated with certain sinkings.

The great basins found at the extremities of the valleys and m
their wider developments, and repeated on a smaller scale on the

declivities of the mountains, seem especially to point to aje treat

or withdrawal [zuruckweichen] of the masses. V^ e ought neie

to observe, that the study of the valley-formation of the Alps can

^
* A series of observations on erosion and weathering is given in chapter xii, of

this "work.
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only be well followed out, in proportion as the general npcast of

the strata approaches the perpendicular. For the strata often

preserve over large tracts the same strike and dip, and are fre-

quently cut through by a series of valleys without suffering any

change. One might expect that in the great basin-like depres-

sions the inclination of the strata would be in some degree altered.

Still we must consider that the uprise or tilting of the strata is

unusually steep in the Alps; a partial withdrawal, therefore, may
hap[»en without any very striking disturbance of the inclination

and the succession of strata, and is far more possible than under

the conditions of horizontal stratification. Occasionally only are

we led to notice very striking disturbance of the stratification,

particularly in the limestone Alps, and there indeed, where the

greatest irregularity of the valley-bottoms has been effected by

the deep depressions that even yet are occupied by the Alpine

lakes. These are confined chiefly to the north and south dis-

tricts, and are altogether wanting in the central parts, where crys-

talline slates abound and where the elevation is most regular.

Chapter x. (pp. 222-234) contains M. Adolph Schlagintweil's

observations on the Geological formalioii of the Oetz Valley and
the Taitern Range, In speaking of the Alps generally, the au-

thor observes that crystalline slates, mica-schist, gneiss, and gran-

ite, are widely distributed, and with great regularity, throughout

the Alps, stretching from the Maritime Alps, in important moun-
tain-'^ groups,'' to Mont Blanc, and continuing on to the eastern

extremity of the Alps, where they suddenly disappear beneath

the tertiary formations. The constituent rocks are very various.

Gneiss and mica-schist predominate, with manifold modifications;

granite occurs but sparely, and mostly in isolated masses on the

southern declivities of the Alps, in company with red porphyry

and melaphyre. After some observations on the connection of

geological formations with orographical conditions, and enu-

meration of treatises on the structure of the Alps in general, and

of the Oetz Valley in particular, our author proceeds to give m
detail the geological constitution of the Oetz-thal "group;" pre-

mising, that the great regularity of elevation over so considerable

an area, and the pretty equal distribution of the formations, are

here very remarkable. In this extensive district no true granite

is found. Gneiss, hornblende rock, and mica-slate are the most

prevalent rocks ; amongst these the last preponderates in extent,

and indeed of itself composes the highest parts. Besides these,

at the boundaries of the mountain-^' group" there are some nar-

row ridges of grauwacke-Iike rocks of red sandstone and clay-

slates; and at the northern limit towards the valley of the Inn

there are tracts of limestone. The latter reach to inconsiderable

heights only, and evidently belong to the great limestone ranges

in the north, separared by the Inn valley. "^These, together with
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the small beds of calc-tnff, often compose low terraces, behind
which the crystalline rocks rise with steep ascents. Within the

district under notice occur some isolated masses of limestone of

considerable interest. Masses of gneiss, hornblende rock, and
mica-schist, of different widths, form some not always very dis-

tinct radiating groups, similar to snch as are so frequently seen in

the crystalline slates of the Western Alps. Detailed accounts of

these rocks succeed ; after which we have the geology of the

Tauern Alps in the Upper Moll district, preceded by a list of the

geological authors who have treated of this Alpine "group" (p.

228 ).

The Tauern are a lofty chain of crystalline rocks, forming a

part of the Rhastian Alps. Especially in the north of this range

the Alps exhibit a great regularity, for here there succeeds a dis-

trict of tolerably developed transition rocks, whereon the vast

range of the northern limestone Alps in Salzburg and Bavaria are

elevated.

The composition of this extensive "group" is somewhat vari-

ous. Gneiss and mica-schists predominate; between these rocks

occur great masses of chlorite slates, of hornblende rock, of cal-

careous schists, and of calcareous mica-schists. Granite also and

isolated patches of serpentine are found at many points. The
geological characters of this district follow in considerable detail.

M. Adolph Schlagintweit, in cha; ter xi.*(pp. 235-273, dwells

upon the Formation of Springs and their dijerent Tempem tares,

s^nd on the Geothermal conditions of different Alpine districts.

He finds that:— 1. In using the springs for the determination of

the local temperatures of The earth, it is indispensable that, m
arriving at comparable results, we direct our attention to the geo-

logical formations and local conditions, on which the nature of

the origin of springs is necessarily dependent ;—2. The origin of

springs is not only connected with the mode of stratification, but

also, and that most intimately, with the general character of the

rock formation ;—3. The fissures and porosity of limestone give

rise to important differences in the conditions attendant on this

rock and on crystalline schists. In limestone the springs are rare,

copious, and, c'oming through this rock from the higher districts,

often issue with a much lower temperature than usually found in

springs flowing out at such a level ;-4 The altitude at which

the last springs can occur depends on the general elevation of the

Riountain-mass ; their distance from the mean altitude of the

summits and crests is greater in limestone ranges than in those ot

crystalline schists of equal height. In Alpine ranges of smnlar

geological formations this distance becomes far greater when they

rise far above 9U00 feet (French), where, owing to the formation

OriginaUy communicated to Poggendorf's Annal. der Physik u. Chcmie.

Vnl. XIV. N-o. 42.-NOV., 1852. 48
Ssaus,
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of steep precipices and summits, and of massive snow-beds and

glaciers, the depression of the limit of springs is, comparatively,

very considerable;—5. The diminution of the temperature in

proportion to the altitude does not take place in an equal arith-

metical or geometrical progression. In the valleys it progresses

more slowly than at the declivities and summits ; and cteteris

paribus advances more rapidly at higher elevations;—6. Almost

the same temperature is found at the limits of the growth of trees

in the different Alpine ranges, although the altitude of this limit

may itself somewhat vary. We may take 3*5^ C. as the mean
temperature. Immediately above the limit of arboreal growth we
remark the most sudden diminution of the ground-temperature,

and the most marked differences between the various springs;

7. The springs in valleys arcj at equal heights, warmer than those

on the declivities and summits, and this is strikingly perceptible

in the higher regions. In like manner, owing to the greater radi-

ation from isolated rock-masses, a remarkable depression of the

ground-temperature takes place in the limestone Alps on the free

declivities towards the north ;—8. The minimum temperature of

the highest springs in the Alps appears to be 0-8^ C. ;—9. The
height of the mountain-ranges has considerable influence on the

ground-temperature. We find at equal altitudes above the sea-

level the warmer springs where the mean elevation is greater; the

isogeothermal lines are thereby subjected to curvatures analogous

to those of the lines of elevation in the district. These curva-

tures are shown in a diagram representing a section of the Alps.

The numerical results of the numerous observations (given in a

tabulated form at pp. 269-273), made with reference to the tem-

perature of the Alpine springs and the isogeothermal conditions

of these mountains, are expressed in the accompanying table (see

next page).

The Changes effected on the earth^s surface by Erosion and
Weathering are considered by M. Adolph Schlagintweit, in the

twelfth chapter (pp. 274-316). The hydrographical conditions

of the Alps are first insisted upon. The mass and annual distri-

bution of the Alpine waters is noticed, also the determinations of

the quantity of water flowing from glaciers, illustrated by a table.

The tem|)eratures of the Alpine lakes, springs, brooks, and rivers J

the rapidity of flowing water, with a table, and the powers of

suspension and solution exercised by the waters of the Alps, also

accompanied by tables, are copiously treated of With regard to

the quantity of matter suspended in water, there is considerable

variation in different seasons of the year, and the quantity is

always considerably increased by heavy rains and falls of snow-

It is important to notice the great quantity of matter suspended

by glacier-streams. This is occasioned by the water, produced

by the thawing of the surface, having no definite channel at the
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bottom of the glacier, and forming a great number of little streams
that deposit a quantity of finely triturated rock-substance between
the ice and the underlying surface. By the friction of this sand
and the ice on the floor beneath, fresh detrited material is always
being produced for the brooks.
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According to Dollfuss the water of the Aar near its exit from the

glacier contains 142 grammes of suspended matter in a cubic metre.

Besides detrital matter held in suspension, water in every in-

stance contains certain constituents that have been dissolved by
Jt- These are very various, both quantitatively and quahtatively,

in the different rivers, and are connected with the general geog-

nostical conditions of the different districts. The glaciers in high

i^egions are o( course far poorer in soluble matters than the Rhine

and Aar. The substance most abundantly held in solution is
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carbonate of lime. A quantitative examination of the waters of

two Alpine streams, made by M. Adolph Schlagintweit, is here

given.

1. The Moll at Heiligenblut. 2. The Oetz at Vent.
378000 grammea of the 20OOO grammes of the

wator evaporated. -water evaporated.

Carbonate of lime, 0*3182 01304.4:

Carbonate of magnesia, 0"1334 0-0l)U4r

Silica, 0-2719 0-25110

Chlorid of potassium, ,....,.. ) aaooa nmoKc
Chlorid of sodium, .:

\^'^^^^ ^"^^256

Oxyd of iron, 0-0363 037728
' Manganes^e, 0*1 221 traces.

ArgiLla, traces traces.

4 Sulphates, traces

Sand in suspension, 0-0733 ,
0'24888

09882 1-02230

Althongh both of these rivers rise in the crystalline slate range,

and resemble each other in the mass of the substances held in

solution, yet the above analyses show important diflerences in the

individual constituents. This is particularly the case with the

carbonate of lime and carbonate of magnesia; the larger propor-

tion of these in analysis No. 1, is due to the general distribution

of carbonate of lime in all the rocks of the Upper Moll district,

the composition and stratigraphical conditions of which are refer-

red to in chapter x; whilst in the Oetz Valley only a iQ\y^ quite

isolated limestone masses occur. On the other hand, the greater

proportion of oxyd of iron is present in analysis No. 2; and this

is al\D^ays an important product of weathering. The greater pro-

portion of calcareous matter in the Moll district is of much interest

with respect to die series of observations on Alpine vegetation

given by the author in a subsequent chapter of this work.
The history of the hydrographical phenomena of the Alps is

succeeded by observations on Erosion, having reference to the

present effects of rivers as eroding agents, and their relation to the

formation of valleys in general; the sudden emptying of large

reservoirs of water ; notices of the course of the great flood (from

the bursting of the Vernagi Lake) in the year 1848, with a table,

showing the remarkable differences between the time required

for the passage through the valley of the great bulk of the flood-

water from place to place, and the usual rate of the river-water

passing the same places; the influence of valley-basins on the

course of great bodies of water (as seen in the table above refer-

red to); the transport of blocks and shingles; and the collecting

of the water of the Alpine lakes.

The subject of Weathering, or the mechanical disintegration

and chemical decomposition of rocks by means of the atmosphere

and its precipitations, succeeds, and demands notices of the phys-

ical properties of the earth and its composition, of the nature and

properties of humus, and of the influence of vegetatioa on the

)
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formation of the earth ; of the influence of glaciers on the de-

struction of rocky materials, the formation of sand, the transport

of shingle, land- and mountain-slips, and the movement of great

masses of debris.

The resnlts arrived at from the study of these and other nu-

merous allied and subordinate subjects, connected with aqueous

and atmospheric erosive agencies, appear to be:— 1. The influ-

ence of the masses of " firn" and glaciers in the Alpine streams

is not confined to the increase, but extends also to the various

distribution of the water :—2. At a certain depth all the larger

lakes have nearly constant temperatures, connected with the maxi-

mum density of the water; the vertical distance of this stratum

from the surface varies according to the mass of the water, the

form of the lake-basin, and the season of the year :--3. The ve-

locity of the mountain streams in comparison with the rivers of

the plains, is not in the same mass greater than their inclination,

while their mass is considerably less:—4. A maximum velocity

in the regular course of many rivers in transverse valleys is fre-

quently between 7 and U Paris feet per second. Their velocity,

however, is at other places so considerable, that they have always

force sufficient to move small shingle :—5. The quantity of mat-

ter held in suspension in glacier-brooks and all Alpine streams is

usually very great, and exceedingly increases their eroding power:

-6. By erosive action the bed of a river may be very deeply ex-

cavated in the hard rock : such channels reach their utinost de-.

velopment in the more inclined ravines; they remain, how ver,

confined to the valley-bottom, and have no important mtluence

on the formation of the ravine itself :-7. The sudden evacuation

of vast reservoirs of water participates very considerably m the

phenomena of erosion and transport of rocks. Owing to tne ve-

locity and power of these floods, it results that the volume of

rushing water is far surpassed by the mass of rocky inater.al

^vashpd down and deposited about at diff-erent places :~«.ine

formation of earthy detrital matter [Erdkrume] by mechamcal

disintegration and chemical decomposition of roc.<s, proceeds

rapidl/at the highest summits. Its accumulation, ho^^ever a„d

the covering up of the neighboring flat areas, are P^f^" ^ "^^

the steep declivities and the isolated situation of such
PJ'"

^
.-

9. Vegetation is always highly essential for the
^fJ^"?^^ ^J^^ J

mattei on the inclined sides of mountams; hence, at
S^^fJJ^''^

and in the absence of the growth of grass, the occnirence of hu-

nius. even on slightly inclined «P-;«.'^but very occasional and

isolated :_1(). In the Alps, particularly m the ca e of the c ys^

talline slate rocks, the composition of ^^^.^^^^^^"^,2 Pf:^'"'f
properties are ve^y favorable to vegetation. ts proportion o^

humus IS very co.Lerab.e, even at
g-^^^^rt.Ts bv tH:perficial
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transport of their moraine-masses, but also by giving rise to an
immense quantity of fine sand, which can usually be carried far

away by the rivers:—and lastly, 12. That the loosening of great

masses of rock by the weather and water cause vast land- and
mountain-slips ; and the streams traversing the bottoms of the lon-

gitudinal valleys, owing to these fan-shaped, wide-spread masses
of rubbish, are subject to frequent and considerable variations in

their course.

In concluding this notice, we must mention that in the suc-

ceeding chapters, forming the 3rd and 4th Divisions of the work,

several points closely connected with geognosy occur; especially

on the comparison of the isothermal lines of the air with those

of the earth, in chap, xiii, and on the connection of vegetation

with geological conditions, in chap. xxi. t. r. j.

Art. XXXVI.— On the Reproduction and supposed Existence

of Sexual Organs in the Higher Cryptogamous Plants; by
Arthur Henfrey, F.L.S.*

1*

HAVfNG been prevented by the pressure of other engagements
from complying with the request which the Association did me
the honor to make last year, that I should assist Prof. Lindley
and Dr. Lankester in preparing a Report on Vegetable Physiology,
I veuture to present a fragmentary contribution on the subject,

relating to a branch of the science to w^hich my attention has

been recently strongly attracted, in the pursuit of my own inves-

tigations. I was the more induced to devote the short time at

my disposal to drawing up a summary of the state of knowledge
of the reproduction of the higher flowerless plants, by the import-

ance of the discoveries which have recently been made in this

department, tending completely to change the general views

which have hitherto been entertained by most botanists as to the

extent to which sexuality exists in the vegetable kingdom, and in

connection with other new facts relating to the Thallophytes, to

indicate that the existence of two sexes is universal.

Under the name of the higher Flowerless Plants, I include all

those classes which are distinguished on the one hand trom the

Thallophytes or Cellular plants by the presence of a distinct stem

bearing leaves, and on the other from the Monocotyledons and

Dicotyledons by the absence of the organs constituting a true

flower; they are, the Hepaticae, Musci, Equisetaceas, Filices, Ly-
copodiaceos, Isoetaceae, and Marsileaceae or Rhizocarpeae.
On no subject has more discussion been maintained than on the

existence of sexes among the Cryptogamous families. The dis-

From the Report of the British Assoc, for the Advancement of Science for 1S51.
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ptsiiiiid

in the Mosses and Hepaticse, and of the peculiar organs coht^mV \

ing analogous spiral filaments in the Characese, were for a long

time the chief facts brought forward by those who supported the

sexual hypothesis ; and in the endeavor to carry out the view

into the other tribes, a similar nature to that of the aniharidia

was attributed to most varied structures in the ferns and other

plants. These attempts to find distinct sexual organs were in

some instances pursued with so little judgment, that the opinion

had of late years fallen in some degree into discredit, and two

circumstances contributed still further to strengthen the doubts

which were entertained. The first was the exact analogy, pointed

out by Prof, von Mohl, between the mode of development of the

spores of the Cryptogaraia and the pollen-grains of the flowering

plants, which interfered very importantly to prevent any compari-

son between the sporangia and ovaries, and apparently determuied

the analogy of the former to be with anthers. The second was

the discovery by Prof. Nageli, of organs producing spiral filaments,

therefo

frond,

^

At the same time, the facts observed in Pihdana were alto-

gether equivocal. Mr. V alentine* traced the development of the

the larger spores, exhibitinir in germination an evident analogy to

ovules, from cells closelyVsembling the parent-cells of pollen

and spores ; while Prof. Schleiden stated that he observed a ferj

tilization of these supposed ovules by the smaller spores resembling

pollen-grains, and thus seemed to remove the ground for attribu-

ting a fertilizing influence to the spiral filaments contamed in the

so-called anMme^i'a of the Cryptogams.

In this state the question remained until 1848, when L/ount

Suminskif published his observations on the germmation of ferns,

showing that the researches of Nageli had been imperfect, and

that two kinds of organs are produced upon the pro-embryo ot

the ferns
; one kind analogous to the antheridia, and the other to

the pistillidia of mosses; from the latter of which the true lern

stem is produced, like the seta and capsule from the same organ

in the riiosses; further statibg that he had actua ly observed a

process of fertilization. Soon after this, M. G^ThuretJ d.scov-

ered antheiidia like those of the ferns in the E'|uisetacese^; INa-

geli^had previously published, in opposition to Schleideu s ob-

servations, an account of the production of s,i.ral filaments from

the small spores of Piluhria, and finally M MetteniusH discov-

ered them in the small spores of IsoUes. Thus they were shown

« Lianean TransactioDs, Tol. xviL.
tj,,i:« iQj.a

Entwickelungsirescluchte der Tarrenkrauter. Berlin, 1848.

Ann. des ScL Nat., ser. 3, vol. xi, 1849.

Zeitschrift fur Wi«8. Botanik, Heft 3-2^^^ 1846.

Beitrage zur Botanik, Heft 1. Hadelberg, 1860.
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to exist in all the families above enumerated, with the exception

of the Lycopodiacece, in which they have recently been stated to

exist by M. Hofmeister.* Before entering into a detailed account

of their discoveries, it may be meniioned, that, besides their well-

known occurrence in the CharacesE, which most authors consider

as Thallophytes, antheridia are stated by Nageli to exist in the

Florideas, among the Algas ; and peculiar bodies to which the

same nature has been attributed, were recently discovered by M.

Itzigsohn in the lichens; a discovery confirmed by Messrs. Tu-
lasne, who state that analogous bodies exist in many fungi. Our

knowledge of these latter points is, however, far less definite than

that concerning the,higher tribes, and I shall not include them in

the following summary.
One of the most remarkable circumstances concerning the an-

theridia of the leaf-bearing Cryptogams, is the very varied nature

of the time and place of their development ; so great indeed is

this, that it is only their essential structure, and the production of

the moving spiral filaments in particular, which warrants the as-

sumption of their identity of function in the different families.

In order to make these variations clearly comprehensible, it will

be necessary to describe the characters exhibited in the germina-

tion of the spores in each tribe, as it is only by this means that

the important peculiarities of each case can be made evident. It

will be most convenient to give a separate sketch of all that is

known of the process of reproduction in each family, taking these

separately and in succession ; after this we shall be in a position

to compare them together, and trace out their differences and

analogies; the advantage of recalling all the essential facts to

memory, will, I trust, serve as an apology for the introduction of

much that is already familiar to most botanists.

Mosses.—The antheridia of the mosses occur in the axils of

the leaves or collected into a head, enclosed by numerous vari-

ously modified leaves, at the summit of the stem- They are pro-

duced either on the same heads as the pistillidia, or in distinct

heads on the same individuals, such mosses being called monoe-

cious; or the heads are found only on distinct individuals, such

mosses being termed dioecious. The structure of the antheridiura

is exceedingly simple ; it consists of an elongate, cylindrical or

club-shaped sac, the walls of which are composed of a

layer of cells, united to form a delicate membrane. Within this

sac are developed vast numbers of minute cellules, completely

filling it, and, the sac bursting at its apex at a certain period, these

vesicles are extruded. When the nearly perfect sacs are placed

in water, the vesicles within appear to absorb water, and swell so

as to burst the sac of the antheridium, and often adhering to-

gether, they collectively appear to form masses larger than t^e

* Flora, 1850, p. 700.
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cavity from which they have emerged. Through the transparent

walls may be seen a delicate filament with a thickened extremity,

coiled (ip in the ititerior of each vesicle. Often before the extru-

sion, but always shortly after, a movement of this filament is to

be observed when the object is viewed in water nnder the micro-

scope. The filament is seen to be wheeling ronnd and round

rapidly within the cellule, the motion being rendered very evident

by the distitictness of the thickened extremity of the filament,

which appears to be coursing ronnd the walls of the cellule in a

circle. According to Unger, this filament breaks out of its parent

cellule in Sphagnum, and then appears as a spiral filament mov-

ing freely in water, in fact, as one oi the so-called spermatozoa.

The pistiilidia of the mosses are the rudiments of the fruit or

capsules. When young, they appear as flask-shaped bodies with

long necks, composed of a simple cellular membrane. The long

neck presents an open canal like a style, leading to the enlarged

cavity below, at the base of which, according to Mr. Valentme,*

is found a single cell projecting iree into the open space. This

single cell is the germ of the future capsule; at a certam period

it becomes divided into two by a horizontal partition, the upper

one of these two again divides, and so on until the single cell is

developed into a cellular filament, the young seta ;
the upper cells

are subsequently developed into the urn and its apj^ndages, and

as this rises, it carries away with it, as the calyptra, the original

membrane of the pistillidium. which separates by a circumscissile

fissure from the lower part, the future vaginula. These observa-l

tions of Valentine are not exactly borne oui by those of Schim-

perf in some of the detail points. According to this author, the

lower part of the pistillidium (the germen of Dr. Brov^rn) begins

to swell at a certain time, when a capsule is to be produced, be-

coming filled with a quantity of what he terms "green granula-

tions." As soon as the tliickness has become about that ot the

future seta, the cell-development in the horizontal direction ceases,

and its activity is directed chiefly to the upper part, which begins

to elongate rapidly in the direction of the main axis. 1 his elon-

gation Causes a sadden tearing off at the base or a little above it,

of the cell-membrane enveloping the young fruit, and the upper

part is carried onwards as the calyptra; the lower part when any

is left, remains as a little tubular process surrounding the se a

While the young fruit is being raised up by the growth of the

seta, the porLn of the receptacle upon which »«- P-^ ^^^^^

borne, becomes developed into a kind of collar and at eng h into

a sheath (the vaginula) surrounding the base of the seta which is

articulated into it there.

Sigosj 3bm«i, Vol. XIV, N". 42.—Nov, 186S.
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M. Hofmeister,* again, describes the details much in the same

way as Mr. Valentine* He states that there exists at the point

where the 'style' and 'gernien' of the pistillidinm join, a cell,

developed before the canal of the style has beconne opened. In

those pistillidia which produce capsules this cell begins at a cer-

tain period to exhibit very activ^e increase; it becomes rapidly

divided and subdivided by alternately directed oblique partitions

into a somewhat spindle-shaped body formed of a row of large

cells. Meanwhile the cells at the base of the germen are also

rapidly multiplied, and the lower part of the pistillidinm is greatly

increased in size. The spindle-shaped body continues to increase

in length by the subdivision of its uppermost cell by oblique

transverse walls, and the opposition which is offered by the upj^er

concave surface of the cavity of the germen, causes the lower

conical extremity of the spindle-shaped body to penetrate into the

mass of cellular tissue at the base of the germen, a process which

resembles the penetration of the embryo into the endosperm in

the embryo-sac of certain flowering plants. The base of the

spindle-shaped body, which is in fact the rudiment of the fruit,

at length reaches the base of the pistillidium, and penetrates even

some distance into the tissue of the stem upon which this is

seated. The growth of the upper part going on unceasingly, the

walls of the germen are torn by a circular fissure and the upper

half is carried upwards^ bearing the calyptra, the lower part forms

the vaginule. The upper cell of the spindle-shaped body then

becomes developed into the capsule, and the calyptra often be-

coming organically connected with this, as the base of the seta

does with the end of the stem, it in such cases undergoes further

development during the lime it is being carried upwards by the

growing fruit.

Hofmeister, and ot!i

ers, of the reproduction of the mosses is, that the antheridia are

truly male organs, and that they exert, by means of the spiral

filaments, a fertih'zing influence upon the pistillidia, it being as-

sumed that those bodies, or the fluid which they are bathed in,

penetrate down the canal of the style or neck-like portion of the

pistillidium to reach the minute cell, the supposed embryonal cell,

situated in the globular portion or 'germen^ of the pistillidinm,

fruit.

ped

No such process of fertilization has actually been observed in

the mosses, and therefore all the evidence is at present merely

circumstantial; but this is very strong. In the first place it is

stated as an undoubted fact by Schimper and Bruch, that in the

dioecious mosses, those on which the antheridia and pistillidia

* Botaaische Zeitung, 1849, t98. Botanical Gazette, toL ii, p. 'TO,
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occur in separate plants, fruit is never produced on the so-called

male plants, and never on the so-called female unless the males

occur in the vicinity; several examples are cited in the work of

Schimper above referred to; when the sexes occur alone, the in-

crease of the plant is wholly dependent on the propagation by
geramag or innovations.

By the discovery of the antheridia and pistillidia in the other

higher Cryptogams, the arguments from analogy greatly strengthen

the hypothesis of the sexuality of mosses.

Further observation is required, then, for the direct proof of

the occurrence of a .process of fertilization in the mosses; but

the facts now before us all tend to prove their sexuality if we
argue from analogy, and the probabilities deduced from the nega-

tive evidence above referred to in regard to the dioecious species.

It is unnecessary to give any account of the well-known struc-

ture of the moss capsules
;
yet in order to render the comparison

with the phenomena of the life of the mosses with those of the

other leafy Cryptogams complete, it may be worth while to allude

to the germination of the spores. The spore is a single cell, with

a double coat, like a pollen-grain; this germinates by the protru-

sion of the inner coat in the form of a filamentous or rather tubu-

lar process, which grows out and becomes subdivided by septa so

as to form a confervoid filament. The lateral branches bud out

from some of the cells, some elongating into secondary filaments,

others at once undergoing a more active development, and by the

multiplication of their cells, assuming the condition of conical

cellular masses, upon which the forms of moss leaves may soon

be detected ; these cellular masses becoming buds from which

the regular leafy stems arise.

HepalictB.—The genera comprehended in this family present a

wonderful variety of structure in the reproductive organs, but m
almost all of them the existence of the two kinds of organs called

pistillidia and antheridia have long been demonstrated, and lU

most cases the development of the sporangia from the so-called

pistillidia has been traced. In those genera in which the plants

most resemble the mosses in the vegetative portion, as in Juvger-

mannicB, the pistillidia are very like those of the mosses; this is

also the case in Marchantia; but in Pellia, Anthoceros. and other

genera, the rudiment of the sporangium bears a striking resem-

blance to the so-called ovules of the Ferns Rh.zocarpas, &c.,

occurring upon the expanded fronds very much in the same way

as those bodies do upon the pro-embryo of the said families It

would occupy too much space to enter into a minute detail of the

various conditions that are met with. It is snflioien to say that

in all cases the physiological stages are analogous to ^]^ose oiihj

mosses; since the pistiThdia produced upon the fronds or leaf-

bearing steins developed directly from the spores, go on to pro-
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dnce a sporanghim alone, in which the new spores are developed,

without the intervention of the stage of existence presented by
the pro-embryo of the Ferns and Eqnisetacaej wheie the pistillidia

and antheridia occur upon a temporary frondj and the former give

origin to the regular stem and leaves of the plant.

Ferns.—This class formed for a long time the great stumbling-
block to those who sought to demonstrate the existence of sexu-

ality in the Cryptogamous plants. The yoinig capsules were
generally considered to be the analogues of the pistillidia of the

mosses, and the young abortive capsules which frequently occur

among the fertile ones were supposed by soijie authors to repre-

sent the antheridia, Mr. Griflith,* shortly before his death, no-

ticed a structure which he was inclined to regard as the analogue
of the antheridium in certain of the ramenta upon the petioles.

In the year 1844, Pn^f. Nagelif published an account of his

observations on the germination of certain ferns, and announced
the discovery of moving spiral filaments closely resembling those

of the Oharse, on certain cellular structures developed upon the

pro-embryo or cellular body first produced by the spore. It is

not worth while to enter into an analysis of his observations, as
they have since been clearly shown to have been very imperfect;
it is sufficient to state that he only described one kind of organ,
and from his description it is evident that he confounded the two
kinds since discovered, regarding them as different stages of one
structure. The announcement of this discovery seemed to de-
stroy all grounds for the assumption of distinct sexes, not onlp in

the ferns but in the other Cryptogams, since it was argued ^hat
the existence of these cellular organs, producing moving spiral

filaments, the so-called spermatozoa, upon the germiiiating fronds,

proved that they were not to be regarded as \u any way connected
with the reproductive processes.

t

%

tally changed the face of the question, and opened a wide field

for specvilation and invesiigation on this subject, jnst as it was
beginning to fall into disfavor. Count Siiniinsld's paper gives a
minute history of the course of development of the ferns from
the gertnination of the spore to the production of the regular

fronds, and he found this development to exhibit phenomena as

curious as they were unexpected. The cellular organs seen by
Nageli were shown to be of two perfectly distinct kinds, and
moreover to present characters which gave great plausibility to

the hypothesis that they represented reproductive organs' more-
over, this author expressly stated that he had obtained absolute

proof of sexuality by observing an actual process of fertilization

* Posthumous Papers, Journal of Travels, 444
+ Zeit^^chrift fiir Wiss. Botauik, Heft 1. Zurid

^

ungi
Zurich, 1844.

ir. Berlin, 1848.
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to take place in the so-called ovulesj through the agency of the

spiral filameots or spermatozoa.

The main points of his paper may be briefly summed up as

follows. The fern spore at first produces a filamentous process,

in the end of which cell-development goes on until it is converted

into a Marchantia-like frond of small size and exceedingly deU-

cate texture, possessing hair-like radicle-hairs on its under side.

On this under side become developed, in variable numbers, cer-

tain cellular organs of two distinct kinds. The first, which he

terms antheridia, are the more numerous, and consist of some-

what globular cells, seated on and arising from single cells of the

cellular marchantia-like frond. The globular cell produces in its

interior a number of minute vesicles, in each of which is devel-

oped a spiral filament, coiled np in the interior. At a certain

epoch the globular cell bursts and discharges the vesicles, and the

spiral filaments moving within the vesicles at length make their

way out of them and swim about in the water, displaying a spiral

or heliacal form, and consisting of a delicate filament with a

thickened clavate extremity; this, the so-called head, being said

by Count Suminski to be a hollow vesicle, and to be furnished

with six or eight cilia, by means of which the apparently volun-

tary movement of the filament is supposed to be effected.

•, The second kind of organ, the so-called 'ovules,' are fewer in

number and present difterent characters in different stages. At

^ first they appear as little round cavities in the cellular tissue of

the pro-embryo, lying near its centre and opening on the under

side.
I In the bottom of the cavity is seen a little globular cell,

the so-called embryo-sac. It is stated by Count Suminski that

While the ovule is 'in this state one or more of the spiral filaments

make their way into the cavity, coming in contact with the cen-

tral globular cell. The four cells bounding the mouih ot the

orifice grov^ out from the general surface into a blunt cone-Iike

process^ formed of four parallel cells arranged in a squarish form

and leaving an intercellular canal leading down to the cavity be-

low. These four cells become divided by cross septra and grow

out until the so-called ovule exhibits externally a cylindrical form,

composed of four tiers of cells, the uppermost of which gradually

converge and close up the orifice of the canal leading down be-

tween them. Meanwhile the vesicular head of one of the spiral

filaments has penetrated into the globular cellule or embryo-sac

enlarged in siie and undergone multiplication, and m the ^o" se

of time displays itself as the embryo, producing the first frond

and the terminal bud whence the regular fern stem is ^eveloped.

In considering the import of these Ph«"«"^^"% '.^Vn^^l fn
snmes the analogy here to be with the process of fertilization m
flowering plants as described by Schleiden regarding the pro-

duction oi the embryo from the vesicular head of the spermatozoa
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as representing the production of the phanerogamous embryo
from the end of the pollen tube after it has penetrated into the
embryo-sac.

The promulgation of these statements naturally attracted great
attention, and since they appeared we have received several con-
tributions to the history of these remarkable structures, some
confirmatory, to a certain degree, of Suminski's views, others
altogether opposed to them.

In the early part of 1849, Dr. Wigand* published a series of
researches on this subject, in which he subjected the assertions of
Suminski to a strict practical criticism ; the conclusions he arrived
at were altogether opposed to that author's views respecting the
supposed formation of the organs, and he never observed the en-
trance of the spiral filaments into the cavity of the so-called
ovule.

About the same time M. Thuretf published an account of some
observations on the antheridia of ferns. In these he merely con-
firmed and corrected the statements of Nageli respecting the an-
theridia, and did not notice the so-called ovules.
Towards the close of the same year, HofmeisterJ confirmed

part of Suminski's statements and opposed others. He stated
that he had observed distinctly the production of the young plant
(or rather the terminal bud for the new axis), in the interior of
the so-called 'ovule,' but believed the supposed origin of it from
the end of the spiral filament to be a delusion.. He regards the
globular cell at the base of the canal of the 'ovule' as itself the
rudiment of the stem, or embryonal vesicle (the embryo origina-
ting from 3.free cell produced in this), analogous to that produced
m the pistiilidia of the mosses. He also describes the develop-
ment of the ovule differently, saying that the canal and orifice

are opened only at a late period by the separation of the contigu-
ous walls of the four rows of cells.

About the same time appeared an elaborate paper on the same
subject by Dr. Hermann Schacht,'§> whose results were almost
identical. He found the young terminal bud to be developed in

the cavity of one of the so-called 'ovules,' which were developed
exactly in the same way as the pistiilidia of the mosses. He
stated also that the cavity of the ' ovule' is not open at first, and
he declares against the probability of the entrance of a spiral fila-

ment into it, never having observed this, much less a conversion
of one into an embryo.

In the essay of Dr. Mettenius already referred to,j[ an account
of the development of the so-called ovules is given. His obser-

* Botanische Zeitung, voL vii, 1849.

I
Ann. des Sci. Nat, Jan., 1849, sen 3, vol xi, Botanique.

X Botanische Zeitung, 1819. ^ Linmra, vol. xxii, 1849.

I
iieitrage zur Botanik, L Heidelberg, 1350. Zur Fortptlanzua^ der G<

Cryptogam en.
° x' o
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rations did not decide whether the canal of the ' ovule/ which he
regards as an intercellular space, exists at first, or only subse-
quently, when it is entirely closed above. Some important points
occur in reference to the contents of the canal.

The contents of the canal in a mature condition consist of a
continuous mass of homogeneous, tough substance, in which fine

granules, and here and there large corpuscles, are imbedded. It

reaches down to the globular cell or 'enibryo-saCj' and is in con-
tact wiih this. This mass either fills the canal or diminishes in

diameter from the blind end of the canal down to the 'embryo-
sac/ in other cases it possesses the form represented by Sumin-
ski. having a clavate enlargement at the blind end of the canal,

and passing into a twisted filament below. In this latter shape
it may frequently be pressed out of isolated 'ovules' under the

niicroscopej aiid then a thin tratisparent mernbrane-like layer was
several times observed on its surface. In other cases the contents

consisted of nucleated vesicles, which emerged separately or con-

nected together.

The embryo-sac consists of a globular cell containing a nucleus,

and this author believes that the commencement of the develop-

ment of the embryo consists in the division of this into two,

which go on dividing to produce the cellular structure of the first

frond.

With regard to the contents of the canal the author says,

—

*' Although I can give no information on many points, as in

regard to the origin of the contents of the canal of the ^ ovule,'

yet my observations on the development of the ^ ovule' do not

allow me to consider them, with Suminski, as spiral filaments in

course of solution; just as little have I been able to convince

ttiyself of the existence of the process of impregnation described

ty that author. It rather appears to me that the possibility of the

entrance of the spiral filaments and the impregnation cannot exist

^intil the tearing open of the blind end of the canal in the per-

fectly-formed ovule, as after the opening of the so-called ^canal

of the style' in the pistillidia in the mosses."

Another contribution has been furnished by Dr. Merckh'n,* the

original of which I have not seen, but depend on analyses of it

published in the ' Boianische Zeitung,'t and the ' Plora^ for 185l,J

and further in a letter from Dr. Mercklin to M. Schacht,^ which

appeared in the * Linnaea' at the close of last year.

He differs in a few subordinate particulars from M, Schacht m
reference to the development and structure of the protha IHum or

pro-embryo, and of the antheridia and spiral filaments; but these

do not require especial mention, except in reference to the vesica-

Beobachtungen aus dem ProtlialUum der Farrenlcniuter. St. Petersburg, 1850.

t Botanische Zeitung, toI. xxxiii. 1850. t I'^o^a, vol ™' " ««« i «^f»xxxm,

xxii
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lar end of the spiral filament described by Schacht, which Merck-
lin regards as a remnant of the parent vesicle, from which the

filament had not become quite freed. The observations referring

to the so-called ovule and the supposed process of impregnation

are very important ; they are as follows:
" 1. The spiral filaments swarm round the ^ ovule' in numbers,

frequently returning to one and the same organ.
"2. They can penetrate info the 'ovule.' This was seen only

three times in the course of a whole year, and under different cir-

cumstances
J
twice a spiral filament was seen to enter a still widely

open young 'ovule/ then come to a state of rest, and after some
time assume the appearance of a shapeless mass of mucilage ;

the

third case of penetration occurred in a fully-developed 'ovule,'

through iis canal ; it therefore does not seem to afford evidence of

the import of the spiral filamentj but certainly of the possibility

of the penetration,
^'3. In the tubular portion of the * ovule,' almost in every case,

peculiar club-shaped, granular mucilaginous filaments occur at a

definite epoch, these filaments, like the spiral filaments, acquiring

a brown color with iodine. These mucilaginous bodies some-
times exhibit a twisted aspect, an opake nucleus, or a membranous
layer, peculiarities which seem to indicate the existence of an

organization.

" 4 These club-shaped filaments are swollen at the lower capi-

tate extremity, and have been found in contact with the 'embryo-
sac' or globular cell which forms the rudiment of the future frond.

" 6. The spiral filaments, which cease to move and fall upon the

prothallium, are metamorphosed, be'come granular and swell up."

Hence the author deduces the following conclusions:
*' That these clavate filiform masses in the interior of the 'ovule'

are transformed spiral filaments, which at an early period, while

the ovule was open, have penetrated into it; which leads to the

probability that

" 1. The spiral filaments must regularly penetrate into the

' ovules,' and
^'2. They probably contribute to the orig^in or development of

the young fruit frond (or embryo). In what way this happens

the author knows not, and the details on this point given by

Count Suminski remain unconfirmed facts."

An important point in this essay is the view the author takes

of the whole process of development in this case. He regards it

as not analogous to the impregnation in the Phanerogamia, since

the essential fact is merely the development of a frond from one

cell of the prothallium, which he considers to be merely one of

the changes of the individual plant ; while all the other authors

who have written on the subject, with the exception of Wigand,
call the first frond, with its bud and root, an embryo^ and regard
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it as a new individual, or at all events a distinct member of a

series of forms constituting collectively the representatives of the

species.

Finally, Hofmeister, in his notice of this essay in the ' Flora,"*

declares that the development of the so-called 'embryo' or first

frond commences, not by the subdivision of the globular cell or

'embryo-sac,' but by the development of a free cell or 'embryo

vesicle' in this, like what occurs in the embryo-sac of the Phane-

rogamia ; and tie asserts that this is the first stage of development

from the globular cell in all the vascular Cryptogams, including

that found in the pistillidia of the mosses.

EquisetacefB.—The first discovery of the analogy between the

developments from the spore in germination, in the Ferns and

Equisetaceee, is due to M. G. Thuret,t who saw the spores of the

latter produce a cellular pro-embryo somewhat like that of the

ferns, and in this were developed antheridia of analogous struc-

ture, emitting cellules containing many spiral filaments.

This announcement was confirmed by M. Milde,J whose ob-

servations extended over some months, during which time no

' ovule' was produced, but he saw what appeared to be the rudi-

ment of one. Dr. Mettenius^^ states that he has met with decay-

ing ' ovules' precisely like those of the ferns, upon the pro-embryo

of an equisetum, and thus the evidence is completed, so lar as

the occurrence of the two kinds of organs is concerned.

(To be continued.)

Art. XXXYll-Fads and Principles Relating to the Origin

and the Geographical Distribution of Mollusca; by Ihomas

Bland, F.G.S., London.

In preparing this paper, the following ^vorks have been par-

ticularly consulted, y\i-Introduction to the ^olhiscaoftJ^e

United States Exploring ExpediHoiu By A. A- Golld, M^U

December, 1S51 ; and Catalogue of Shells collected atP^J^f^
,«.;//. AT^^l. „., ,;.' V v«>,o„«m,y. station, and Geographical Dis-

in Am-

We
science, and especially

'^ith Notes on their Synonymy, iStaiion, n>i^ ^c^"-, r

tribution. By C. B. Adams, Professor of 7.oo\ogY, ^^'

herst College, Massachusetts. New York, 1«5^.

highly valuable contributions to

1 Respect to the subject of the

geographical distribution of Testaceous Molhisca

The attention of these authors has ^ovsomeye^^
h^''Sr/

to this question. It is discussed by Dr. ^oti^d mJi «
^^^^^^^

on fh. L...^i.h^.i. r,f M/2A-5rtcA«se»s/' jated March, 1»4U, also

+ Ann. .les. Sci. Nat... lS-t9, vol. xi, 5.

8 Beitriige zur Botaaik, 1850, p. 22.

Second Sekibs, Vol XIV, No. 42.-Xot., 1852.

of Mass

* 1850, p. 700
Liim

80
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in his paper on " The results of an examination of the shells of

Massachusetts
J
and their Geogi^aphical distrihiilion^'^^ read in

Febrimryj 1841, before the Boston Society of Natural History,

(published in the third vohime of the Society's Journal,) and in

his subsequent works.—Professor Adams Jakes up the subject

in his " Second Annual Report on the Geology of the State of

Vermont^^^ dated October, 1846, as well as in his later publi-

cations.

The latter author has had the particular advantage of work-

ing somewhat extensively in the wide field of nature. His

labors in Jamaica, when confined to the terrestrial shells, re-

vealed to him the existence of a distinct, though limited zoolog-

ical province, and enabled him to demonstrate, that the area of

the marine Caribbean province, comprises several distinct terres-

trial insular faunas. On extending his inquiries to the marine

shells of the coasts of this country, of Jamaica and the neighbor-

ing island, and of Panama, he found means of approximately

defining the limits of two marine zoological provinces, viz, the

"Caribbean,'* and '' Panama." An important step towards this

object is gained, as regards the latter, by the publication men-

tioned at the commencement of this article, and the author is

now employed, we understand, in the preparation of a more com-

plete work, illustrative of the former.

We desire to shew the interest and value which are attached

to the question of the geographical distribution of shells,—not

only generally, as part of the animal kingdom, but in its especial

reference to geology. Although it may appear that much has

been discovered and written on the subject, it will be equally

apparent that very much remains to be worked out.

We propose also to refer to the causes of error on the subject,

and to the question of the origin of species, which is intimately

connected with the fact, that different regions of the globe, both

of land and water, are inhabited by distinct groups of animals

and plants.

It being our wish to excite increased attention to these subjects,

we have preferred quoting largely from works of authority, to offer-

ing a summary of views and opinions in language of our own.

Buffon first pointed out the want of specific identity between

the land quadrupeds of America, and those of the old world.

Humboldt demonstrated that zones of elevation on mountains

correspond to parallels of latitude, the higher with the more

northern or southern, as the case might be. But for a lucid and

succinct account of tbe progress and extent of our knowledge oi

the geographical distribution of species, both of plants and ani-

mals, we must refer to the admirable chapters relating to itj i^

Sir Charles Lyell's Principles of Geology.
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That author justly observes, that " the extent of this parcelling

out of the globe amongst different nations, as they liave been
termed, of plants and animals—the universality of a phenomenon
so extraordinary and unexpected, may be considered as one of

the most interesting facts clearly established by the advance of

modern science."—p. 590. {Eighth edition, London, 1850.)

The geographical distribution of shells (to which portion of

the animal kingdom our remarks will be confined) has received,

and continues to receive much attention on the part of American

naturalists^—indeed more so, it would seem, than from those of

Europe. We may mention, by way of illustration, the total

absence of all allusion to the topic, in the interesting "Introduc-

tion to Concholofyy,^'' of Dr. George Johnston. [London, 1850.)

The first direct reference to the suliject in works of authors of

the United States, is, we believe, in Dr. Gould's Report on the

Invertehrata of Massachusetts, [Cambridge, U.S., 1841.) In

his Introduction, he says,—"No attempt has hitherto been made

to give an account of- all the shells of any particular region on

this continent. No book exists in which we may find descrip-

tions of any considerable proportion of the whole number of the

shells of the United States." In his " Recapitulation," Dr. Gould

particularizes the following instance of geogra[;hical limitation

occurring in the state of Massachusetts: "Cape Cod, the right

arm of the Commonwealth, reaches out into the ocean some fifty

or sixty miles. It is nowhere many miles wide ; but this narrow

point of land has hitherto proved a barrier to the migrations of

many species of MoUusca. Several genera and numerous spe-

cies which are separated by the intervention of only a few miles

of land, are effectually preventsd from intermiughng by this Cape,

and do not pass from one side to the other." p. 315. Dr. Gould

asserts, that of the 197 marine species then known, 83 do not

pass to the south shore, and 50 are not found on the north shore

of the Cape. ^ w /> ;

Professor Adams in his " Second Annual Report on the Geol-

ogy of the State of Vermont:^ {Burlington, 1846,) notices par-

ticularly the eeographical distribution of species as a subject ot

great importance in its application to geology. He enters on the

question of the former existence of gigantic mamtnaha on this

continent, and the time when they flourished, a subject variously

treated bv other authors, and refers to
^^^^^^'^^"fti nl.lrn

an examination of fossil shells. He concludes 'h^^, '^«^7'^^^^.''"-

peds, although found "to have been mired in she! marl which

spec^wii:M:*ib uji lue same sucv-iu^ ^'4 " —
- i^^;^„i v,^^;^/i

habit our waters," did not belong ^^ ^^^^
P'-T/'^ ^tfS h^P Xt

In 1848, Professor Agassiz and Di. Gould
P''f''.^^f

.^^»^; « .^^

part of their " Principles of Geology,'^ {Bostori^ 1848,) in which

a chapter is devoted to a consideration of the "Geographical
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distribution of Animals." "Notwithstanding," say the authors,
" the uniform nature of the watery element, the animals which
dwell in it are not dispersed at random ; and though the limits

of the marine may be less easily defined than those of terrestrial

faunas, -still, marked differences between the animals of great

basins are not less observable. Properly to apprehend how ma-
rine animals may be distributed into local faunas, it must be

remembered that their residence is not in the high sea, but along

the coasts of continents, and on soundings." p. 191. And far-

ther,—"A very influential cause in the distribution of aquatic

animals is the depth of the water; so that several zoological

zones, receding from the shore, may be defined, according to the

depth of the water; much in the same manner as we mark dif-

ferent zones at different elevations in ascending mountains. The
Mollnsks and even the fishes found near the shore in shallow

water, diflfer, in general, from those living at the depth of twenty
or thirty feet, and these again arc found to be different from those

which are met with at a greater depth."—p. 192.
In the various numbers of his " Contributions to Concholosy"

(No. 1, published in Sept., 1S49, and No. 10, the last, in Nov.,

1851,) Professor Adams describes the curious local distribution

of the terrestrial shells of Jamaica, and corrects many errors with
regard to them. He found some species improperly attributed to

Jamaica, and other species peculiar to that island, referred to other
localities. It is now satisfactorily proved, that of the 357species, the

whole number of strictly terrestrial shells at present known to in-

habit Jamaica, not more than 10 species are found in other islands.

In " Contributions'' No. 4, Professor Adams remarks, " With
this extremely local distribution of the terrestrial Mollusca in the

West Indies may be associated the great fact of their geological

history,—that these islands have, since the later tertiary periods,

been in the process of elevation,—that they are the harbingers of

a future continent, unlike the groups in the Pacific, which are the

remains of ancient continents. Coincident with these two gene-
ral facts in the West Indies is also a third,—that their coral reefs

are all fringing, and that coral islands are wanting."
In August, 1850, the Professor read, (at the meeting of the

American Association for the Advancement of Science,) a paper

Mollusca in the island of
f the Species of the Terrestrial

tions'^ No. 10.) From this paper we make the following extract

:

"Notwithstanding the difficulty of exploration in tropical regions,

the island of Jamaica presents remarkable facilities for the inves-

tigation of subjects which are connected with the geographical
distribution of species. Among the terrestrial shells, typical

forms exist in great profusion. These forms are of every con-
ceivable grade of value, from varieties up to genera and families.
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They have also a determinate geographical distribution. The
facts on these subjects are even more numerous than those which
are expanded over the whole temperate regions of North America.
In this respect, therefore, the island is a miniature continent.

Probably the same is true of each of the larger Antilles."*

We now refer to the work of the late Dr. Binney, on " The
Terrestrial Air-Breuthing Mollusks nf the United ^iates,^^ {Bos-
ton, 1851,) published, since his death, under the able editorship

of Dr. Gould, This work is indeed an imperishable record of

the talents and love of science of its author,—a noble legacy to

his country.

Dr. Binney highly appreciated the value of a study of the

geographical distribution of shells. His first volume contains

som^ interesting chapters relating to the subject,—we refer espe-

cially to the eighth. In that, and other parts of the book, various

comparative tables of the habitats of shells are introduced, and the

value of a complete series, including especially those of limited

districts which present strongly marked topographical or climatal

peculiarities, is pointed out.

The ninth chapter is devoted to "Geological relations." The
most important inference, with respect to the geological history

of this continent, deducednby Dr. Binney from his consideration

of its fossil terrestrial shells is thus stated

:

" That our existing species of land Mollusks were living at a

period which, though recent in a geological sense, was anterior to

the last geological revolution, when the surface of this portion of

the earth was brought to its present condition, and to the exis-

tence of the higher orders of animals which now inhabit it, and

even to that of the extinct mammalians which are known only

by their gigantic remains."—p. 185.

Stimpson, in his ''Shells of New England,'' {Boston, 1851,)

displays the growing interest attached to the subject before us, in

his notes on the geographical, and bathymetrical, or horizontal

and vertical range of each species. The observations of this au-

thor on the anatomy of the animals of many species of shells are

very valuable. , __ ,

The remarks of Dr. Gould in his " Introduction to the Mol-

lusca of the United States Exploring Expedition,'' {December,

1851,) are eminently worthy of notice, as the followmg extracts

^ill abundantly prove.
.

, '

"The doctrine of distinct zoological regions evidently apper-

tains to the Mollusks, and is well illustrated by them. I" "early

every work, containing any considerable catalogue of she! s, the

same species will be found quoted as being found m widely dis-

tant regions, in different oceans, and even on opposite sides of the

globe. The many thousand localities carefully noted on the

Is of the Expedition go to prove beyond dispute,

random or wide-spread dislributioa obtains, —p. ix.

records of the
such

that no
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"Another point of interest extensively elucidated by the col-

lections of the Expedition is the occurrence of analogous species

in co-ordinate regions. It is now a received fact that the animals

and plants of the northernmost zones are, for the most part, iden-

tical throughout the whole circuit ; and that the species gradually

diverge from each other towards the equator, on the three conti-

nents : and that after passing the equator towards the south, there

is not a return to the same species, and rarely to the same genera,

as we should expect if variation of forms depended mainly on

difference of temperature. There is, however, a return to mol-

lusks of a kindred character and form, and oftentimes to the same

genera. The analogies of specimens from distant regions are

much stronger when reckoned by isothermal longitude than by

isothermal latitude. In the latter case we may have analogous

genera. Along our northern seas, some of the most characteristic

shells are Buccinura^ Tritonivm, Fusns, Terebratula, Rimiilaj

6oc. Around Cape Horn are shells of the same types, so closely

allied that they have not yet been separated as distinct genera,

though peculiar in many important respects. But this resem-

blance does not descend to species. In the first case, however,

not only have we the same genera, but the species seem to repeat

each other: so that species brought 6'om great distances east or

west, are scarcely to be distinguished upon comparison."—p. xn

Dr. Gould gives, in illustralion, a list of species from Oregon,

and from the Eastern States, and observes that ^'mingled with

these are others very different in type, which mark the two locali-

ties as constituting very different zoological regions." He adds,

"the same comparison holds good between the shells of the Gulf

of California and the Gulf of Mexico."
We would quote also the following:

''From a consideration of the land shells collected on the Pa-

cific Islands, it seems possible to draw some fair inferences as to

the relations of the lands which once occupied the area of the

Pacific Ocean, and whose mountain peaks evidently now indicate

or constitute, the islands with which it is now studded. By ob-

observation of the species, we think there are strong indications

that some groups of islands have an intimate relation to each

other, and belonged, at least, to the peaks of the same monntam

ranges, before they were submerged; while the indications are

equally strong that other groups had no territorial connection.

—p. xiv.

Drawing inferences from the land shells, Dr. Gould considers

that the Samoa and Friendly Islands are more intimately rela-

ted to the Society Islands, though at a much greater distance,

than to the Feejee Islands, and that the Feejees are more nearly

allied to the islands to the westward,—such as the New Hebrides,

than to the Friendly Islands on the east, though so much nearer.
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The " Catalogue of Shells collected at Panatna,'' {New York,
1852.) by Professor Adams, now claims our attention.

The Preface commences with the following passage

:

"The reader of the Introduction to this work, and of Dr.
Gould's Introduction to his great work on the shells of the Uni-
ted States Exploring Expedition, may be struck with the coin-

cidence of opinions relating to the geographical distribution of
species, and to errors in the statement of habitats, and in the dis-

tinctive characters of species. The coincidence is so exact, that

it might naturally be supposed that these opinions originated in a
single source. Such was their origin ; but that source was the

book of Nature. It was not until after both Introductions had
been written, that opportunities occurred for a free interchange of

views with Dr. Gould. It is therefore with the liveliest satisfac-

tion that we derive assurance of their correctness both from the

extent and accuracy of Dr. Gould's knowledge, and also from the

coincidence of the results of independent investigations."

Professor Adams visited Panama at the end of 1850, and in the

space of six weeks collected there, and in the immediate vicinity,

and at the Island of Taboga, no less than 516 species of Mol-

Iiisks, of which 158 are described in the Catalogue as new, and

64 are enumerated as nndgtermined. He states that besides the

object of making additions to the BTuseura of Amherst College,

he desired " to ascertain, with the certainty of personal observa-

tion, what and how many species of shells exist at Panama.

Having formerly collected about 500 marine species in Jamaica,

near the centre of the Caribbean Zoological Province, it was

thought that a comparison of these authentic materials would not

be without interest."

In the Introduction, we have the result of such comparison,-

but our Umits will admit of little more than the followmg extract:

"Paiiama is situated near the middle of a well defined marine

zoological province. Perhaps none of the species of testaceous

Mollusca (to which part of the Fauna onr remarks are hmited}

which inhabit the neighboring seas, exist south of 22° S. lat., or

north of 23^ N. lat., or west of the Gallapago Islands. AM ot the

few examples of species, which are supposed to have a wjder

range, are more or less doubtful. Some species which inhabit the

northern part of the province, and others which inhabit the soutn-

ern part, may overlap the boundaries between this and the adja-

cent provinces. But these species present only the usual difficulty

in attempting to define the limits of a zoological province.

The most definite and satisfactory method of defining the im ts

of this province, is to place the boundaries at the extreme limits

of the Lge of about 99 per cent, of the species wh)ch inhabit

«s middle regions. Thus it will be seen that several of the spe-

cies which inhabit Panama also inhabit Giiaymas, in the Gulf of
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California, nearly in 28^ N. lat ; but none of them inhabit San
Diego, which is near 33^ N. lat. In the same manner the south-

ern limit is found near the boundary between Peru and Chili,

between 22^ and 24^ S. lat.

The reason why the range of the species south of the equator

is several degrees less than on the north side, is obvious in the

Antarctic current, which sets along the west coast of South Amer-
ica. In like manner, oii the eastern coast of North America, a

polar current appears to extend the Arctic Fauna of marine shells

to 4PN. lat., and the cold current along the shores of the Middle

and Southern States seems to limit the tropical Fauna to about

26^ or 28^ N. lat. on the coast, although on the east side of the

Gulf Stream it extends to the Bermuda Islands in latitude 32*^ N.

It will also be seen in the following pages, that a large number
of the species which occur at Panama were collected by Mr*

Cuming at the Gallapago Islands. But if any of the species oc-

cur in the Polynesian Islands, the number does not exceed three

or four, and in these cases the specific identity of the shells is very

doubtful The western boundary of the Panama province may
therefore be made to include only the Gallapago Islands."—p. 5,

Professor Adams gives a list of 20 species collected by him at

Panama and Taboga, which occur aljp at the Gallapago Islands,

from which it appears, that a larger proportion of the littoral than

of the pelagic known species are common to the Gallapago Islands,

and the main land ; and of the pelagic species, all which are

known inhabit moderate depths.

With regard to the limits of the Caribbean province. Professor

Adams remarks that very few of the Caribbean species "occur

north of the Bahamas, or south of Brazil, although from various

sources of error many of them have been reputed to inhabit Eng-
land, and various other parts of the world. Although there are

several analogous species in the two provinces, in general there

is a great dissimilarity."

The author thus concludes his Introduction:
"A great amount of valuable materials, for interesting generali-

zations on the number and distribution of the species of marine

MoUusks, has been collected by public and private expeditions.

But when we consider the immense profusion of species and of

individuals in tropical seas, and the confusion of the habitats of

many as exhibited in the present literature of conchology, so that

the plan of distribution is misrepresented,—that which has been

done only stimulates the curiosity to know more, and to know
more accurately. An expedition of circumnavigation, with the

s[>ecific object of investigating the distribution of the testaceous

Mollusks, through several tropical marine provinces, would ac-

complish more than the discovery of many new species: it would

determine the distribution of a much greater number; in a man-
ner which would justly inspire confidence.
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Taking up British authors, we refer in the first instance to

LyelPs ^^ Priiiciples of Geology. '^^

Lyell, in chapter 40, refers to the influence of chmate on the
geographical distribution of MolUisks^ and to the greater uni-

formity of temperature in the waters of the ocean^ than in the

atmosphere which invests the land, as a cause of the extensive

diffusion of many marine species. He mentions that some genera
are peculiar to warm latitudes, others to limited regions, but ad-

mits that we cannot as yet define the submarine provinces of

shells, as botanists have the provinces of terrestrial and even sub-

aqueous plants.

In treating of the great range of some species, Lyell is rather

unfortunate, in some at least of those which he selects by way
of illustration. He gives various habitats, implying a very wide
range to San^ninolaria rugosa^ Lam. : we feel confident, how-
ever, that analogous, but distinct species, have been confounded.

The Cypi^ma moneta, he says, "a Mediterranean shell, occurs

also in Sonth Africa, the Isle of France, the East Indies, in China,

the South sea, and even as far west as Otaheite." It is possible

that an inhabitant of the Indian Ocean may have a wide range,

even as far east as Otaheite, but as regards the Mediterranean as a

habitat of this shell, we would refer to the following editorial

note on the species, in Lamarck's Anim, sans Vert., edition of
Deshayes and Milne Edwards^ vol. x, p. 537;

" Cette espece est mentionee dans les catalogues des coquilles

de la Mediterranee : elle se trouvait a Toulon, en Corse, en Sicile
j

niais personne ne dit avoir vu Fanimal vivant. Cette coquille,

ainsi que le CyprcBa annuhis, etaient, il y a pen d'annees, Tobjet

d'un assez grand commerce, parce qu'elles servaient de monnaie

dans la traite des noirs. N'est-il pas possible que des evenemens

maritimes, comme des naufrages, par exemple, soient la cause de

la presence de ces especes dans les regions de la Mediterranee les

plus frequentes par le commerce, car elles ne'se rencontrent pas

dans les regions sauvages des Cotes de Barbarie."

observes,"that Helix pittris { Sitednea putrts, Lam.)

"so common in Europe, where it reaches from Norway to Italy, is

also found in Egypt, in the United States, in Newfoundland, Ja-

maica, Tranquebar, and, it is even said, in the Marianne Isles/'

We venture to assert that this shell does not inhabit Jamaica^

Professor Adams has personally, and with much care, collected

terrestrial and freshwater shells in Jamaica, aided during several

years, by the zealous exertions of many friends, but all have failed

in meeting with Siicdytea piUris.
, t ti

Dr. Binney, in his work already mentioned, refers to this shell

as "not uncommon" in the United States, on the authority of

Forbes and Ferusac, but only as an introduced species.

Secoxd Series, VoL XIV, No. 42.—Nov., 1852. 51
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Darwin, in his admirable ^^ Journal of Researches, '^'^ comments
on the distribution of shells in the Galapagos Archipelago^ and

no more instructive instance of the value of the study can be

afforded. The author observes:

—

" The natural history of these islands is eminently curious, and

well deserves attention. Most of the organic productions are

aboriginal creations, found no where else ; there is even a differ-

ence between the inhabitants of the different islands
;
yet all

shew a marked relationship with those of America, though sepa-

rated from that continent by an open space of ocean between 600

and 600 miles in width. The archipelago is a little world within

itself, or, rather, a satellite attached to America, whence it has

derived a few stray colonists, and has received the general char-

acter of its indigenous productions.''—p. 145.*

Darwin, after the above generalization, enters into particulars

of the peculiar fauna and flora of these islands, from which we
make the following extract:

*' Of land shells I collected sixteen kinds, (and two marked va-

rieties,) of which, with the exception of the Helix found at Ta-

hiti, all are peculiar to this archipelago : a single freshwater shell

{Paludina) is common to Tahiti and Van Diemens Land. Mr.

Cuming, before our voyage, procuredt here ninety species of sea

shells, and this does not include several species not yet specifically

examined, of Trochus, Turbo, &c. He has been kind enough to

give me the following interesting results : of the ninety shells, no

less than forty-seven are unknown elsewhere : a wonderful fact,

considering how widely distributed sea shells generally are. Of
the forty-three shells found in other parts of the world, twenty-

five inhabit the western coast of America, and of these eight are

distinguishable as varieties; the remaining eighteen (including

one variety) were found by Mr, Cuming in the Low Archipelago,

and some of them also at the Philippines. This fact of shells

from islands in the 'central parts of the Pacific occurring here de-

serves notice, for not one single sea shell is known to be comrnon

to the islands of that ocean, and to the west coast of America.

The space of open sea running north and south off the west coast

separates two quite distinct conchological provinces; but at the

Galapagos Archipelago we have a halting place, where many new
forms have been created, and whither these two great concholog-

ical provinces have each sent several colonists. The American

province has also sent here representative species, for there is a

Galapageian species of Monoceros, a genus found only on the west

coast of America; and there are Galapageian species of Fissu-

rella and Cancellaria, genera common on the west coast, but not

* Prof. Edw. Forbes alluding to the fauna and flora of the Galapagos Islands, ob-

serves, "We have distinct systems of creatures related to those of the nearest land

by representationy or affinity^ and not by identity."

—

Meni, GeoL Soc. of GL Britaini

Tol. i, p. 402, Note,
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found, (as I am informed by Mr. Cuming,) in the central islands

of the Pacific. On the other hand, there are Galapageian species

of Oniscia and Stylifer, genera common to the "West Indies and

to the Chinese and Indian seas, but not found either on the west

coast of America, or in the central Pacific. I may here add, that

after the comparison by Messrs. Cuming and Hinds of about 2,000

shells from the eastern and western coasts of America, only one

single shell was found in common, viz., the Purpura patula,

which inhabits the West Indies, the coast of Panama, and the

Galapagos. We have, therefore, in this quarter of the world,

three great conchological sea-provinces, quite distinct, though

surprisingly near each other, being separated by long north and

south spaces either of land or of open sea."—p. 162.

Professor Edward Forbes in his able paper, "Ow the connection

between the distribution of the existing Fauna and Flora of the

British Isles, a?ul the Geological changes which have affected

their area, especially during the epoch of the Northern Drift,''

published in the first volume of the ''Memoirs of the Geological

Survey of Great Britain,'' {London, 1846,) gives a sketch of the

distribution of marine Mollusca on the British shores, chiefly the

results of his own observations. Prefatory to this sketch, he

observes,

—

" Our knowledge of the species and distribution of the British

Mollusca is very complete, and sufficient to enable us to apply it

to the elucidation of geological problems with safety and effect.

When we consider the perfect state in which the testaceous spe-

cies are preserved, and the facility of specific identification afforded

by their shells, this becomes of great importance. In all ques-

tions respecting the age of sedimentary strata, the evidence at-

forded by the fossilized remains of the MoUusks must, from its

completeness, always take precedence of that derived from any

other class of animals. Though our native existing species have

been well determined, there is no one work upon them, to which

the geologist can be referred with safety, nor any comprehensive

essay as yet published on their distribution." .

Having cursorily traced the progress which has been rnade m
the study of the geographical distribution of shells, (so tar as a

reference to a limited library would permit,) with the part.cu ar

view of shewing its value, and at the same time the incomplete-

ness of our knowledge with regard to any one zoological province

we would point out the causes which have given rise to many

errors of fact and opinion on the subject, and seriously tended to

im{)ede its advancement. , , „ r y.^

These causes unquestionably are, to use the
^^Yif^Ln.\

Gould. {Introductiol to the Mollusca of the ^f^'^^^^',^11
that "reliable notes of localities have not been taken, and th^

shells "are regarded as specifically ideiitical, which on careful

comparison, ar? found not to be so." To these, we think, a third
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may very justly be added,—the confined views entertained by
authors as to the origin of species.

With respect to the first. Dr. Gould remarks truly

:

'* A voyage is made to the Sandwich Islands, and all the shells

brought home by the vessel are said to be shells fi'om the Sand-
wich Islands, though they may have been obtained at California,

the Society Islands, New Zealand, and, perhaps, half a dozen
other places quite as remote from each other. A sea captain pur-

chases a collection at Calcutta or Valparaiso, for his friends at

home
; and all the shells are marked as denizens of the port where

they were purchased, though they might not have lived within

thousands of miles. Purchased shells cannot be relied on for

localities ; for this end a shell must have been found containing

the animal, or else dredged, or picked up on the shore, and label-

led accordingly."—p. ix.

In support of his view as to the second cause of error. Dr.

Gould gives various instances, shewing the difficulty which is

frequently experienced in the detection of specific difiierences, and

offers remarks deserving the anxious attention of conchologists.

He writes

:

" When, therefore, we have before ns shells from widely diverse

regions, apparently identical, they should be subjected to the

most careful scrutiny for structural differences. If no obvious

ones are detected, we may not consider the question as settled,

unless the animals have been compared; and we may go even
further, and require that their internal structure, as well as ex-

ternal features, should be examined. The number of instances

where this apparent ubiquity obtains is fast diminishing, as in

the cases already mentioned, in those of Cyprea exanthema, Cer-

yina and Cervinetta, iS6c. A large proportion of the shells inhab-

iting the eastern and western shores of the Atlantic, have been

regarded as identical ; and many of them are really so. But the

closer the comparison, the more it tends to diminish rather than

increase the identical species. The same is found true in regard

to other classes of animals. In fact the doctrine of the local lim-

itation of animals, even now, meets with so few apparent excep-

tions, that we admit it as an axiom in zoology, that species

strongly resembling each other, derived from widely diverse

localities, especially if a continent intervenes, and if no known
or plausible means of communication can be assigned, should be

assigned as different, until their identity can be proved,^ Much
study of living specimens must be had before the apparent excep-

tions can be brought under the rule.''—p. x

Collector3, "vrhose attention has not beeu directed to geographical distribution,

are frequently misled, and may unconsciously mislead others, by their habit of label-

ing a shell found in the province in which they re.side, vriih. the identical name given

to a shell from a totally different province, because it agrees generally with the

figure and description met with in some conchological work, perhaps itself not par-

ticulaiiy distinguished for accuracy as regards habitat.



T. Bland on the Geogra-phical Distribution of MoUusca. 401

Professor Adams, in his catalogue of Panama shells, carefully

adds the stations, and habitat of each species, from the authori-

ties to which he refers in its synonymy.^ as well as from his own
experience,f and distinguishes original^ from other testimony.

He remarks in the Introduction, ^'on errors res))ecting the habitat

of species," from which we subjoin extracts,—we refer our read-

ers to the work itself for various useful illustrative notes.

"Those who are familiar with the frequency and magnitude
of the errors which occur in the works of the most celebrated

authors respecting the habitats of species, will not probably ac-

cuse us of presumption for the little ceremony with which we
have treated such statements. Hearsay testimony has often been

received without sufficient scrutiny. In addition to the errors

likely to occur in the verbal communication of statements respect-

ing habitat, naturalists at home are of course subject to all the

mistakes which the original collectors have made. These per-

sons often mix the collections made in various places, and depend
on memory for the locahties, although they are often unable to

distinguish the species when placed side by side.

Another class of errors, we fear, must be laid to the charge of

the writers themselves. When we see a marine species affirmed

to inhabit the Mediterranean, Senegal, the Indian Ocean, New
Holland, &c., we may often suspect the error to arise more or less

from erroneous testimony. But when one species is referred to

two distinct zoological provinces, which are known to contain

analogous but not identical species, we must sometimes suspect

the author of confounding such species."— p. 24.

"For all these causes of error there is but one remedy, and

that is not infallible. Rejecting the testimony of careless and

incompetent observers; and all hearsay testimony, we must rejy

^Q the testimony of competent observers. "^
,

'

'*

accuracy when they shall remember, that a very few errors may
essentially change the aspect of the plan of distribution, and pre-

vent all correct generalizations."—p. 25.
. . -

It would be unfair to withhold a statement of the opinion of

Dr. Binney on this branch of our subject. His chapter ui the

^vork previously mentioned, we refer to vol. 1, chap, ni, entitled

"Of some of the obstacles impeding the study of zoology, and

the means of overcoming them/' is unquestionably replete with

interest. In his comments, contained in that chapter, on the hy-

We

* llie plan pursued by Professor Adams as ro-arc?. synonymyJs ^f^jf^}:
versal adoption. The synonyms are arrnnged in clironofogical order, and the dates

of the authorities referred to" are added.
, ,. , ^, y ^ «o+i,-o ^f f>.«

,
t Siation^ says LjeU, speaking of plants, ^^^^^%^^'>T JaS f .^^^^

ocality where ek species s accustomed to gro.r.--by ;.<.^.^<i/.o.. is mean a gener^

^^^dication of the country where a plant ^^rows wild The terms so defined be adds,

express each a distinct class of ideas, which have been often confounded together,

^d %vhich are equally appUcable to zoology,-Pnnaples oj Geology.
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pothesis, "that the animals of the respective continents, however

near their affinities may be, are in every case specifically distinct

from each other," he observes

:

"The question of the identity of these closely allied species

must eventually be decided by their anatomy, but in the mean

time we believe it to be perfectly safe to adopt this axiom, that

species, whencesoever derived, possessing the same characters, are

identical. We view this to be a more rational course than to

consider them to be the analogues of each other, a convenient

but indefinite mode of expression, which may be used to cover

every degree of similitude from a general analogy to a close af-

finity hardly admitting of distinction."—p. 76,

We are quite alive to the danger which exists of the abuse, by

naturalists, of the hypothesis which Dr. Binney deprecates, but

we must not argue against its use, from its abuse.

Judging from the general tenor of Dr. Binney's work, we do

not hesitate to assert our belief, that had he lived to pursue the

subject further, he would not only have concurred in the views

expressed by Dr. Gould, and entertained by him in common v/ith

many of the most eminent men of the day, but himself have

largely contributed to our knowledge of analogous species.

Our limits do not permit us to enter as fully into the question

of the origin of species, as its very important connection with ^^

that of geographical distribution demands.
Professor Forbes, in his before-mentioned paper in the " Me-

moirs of the Geological Survey of Great Britain,^^ takes for

granted, at the outset, 'Uhe existence of specific centres, i. #? of

certain geographical points from which the individuals of each

species have been diffused." He adds :

'^ This indeed must be taken for granted if the idea of a species,

(as most naturalists hold,) involves the idea of the relationship of

all the individuals composing it, and their consequent descent

from a single progenitor, or from two, according as the sexes

might be united or distinct,"—rp. 336.

Again, he writes, "My main position maybe stated in the ab-

stract as follows, viz., the specific identity to any extent, of the

flora and fauna of one area with those of another, depends on

both areas forming or having formed, part of the same specmc

centre, or on their having derived their animal and vegetable popu-

lation by transmission, through migration, over continuous or

closely contiguous land, aided, in the case' of alpine floras, by

transportation on floating masses of ice."—p. 350.

Lyell, in his Principles of Geology, refers most of the excep-

tions to the general rule, that distinct groups of species
<^^J^^PJ

separate regions, to '' disseminating causes now in operation, ^"^^

proposes the following hypothesis:
^ . ,.

^' Each species may have had its origin in a single pair, or indi-

vidual, where an individual was sufiicient, and species may have
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been created in successionj at such timeSj and in such places as to

enable thera to multiply and endure for an appointed period, and
occupy an appointed space on the globe." p. 642.

We see in the writings of these authors a constant recurrence
to physical agents^ as the sole cause of the distribution of the
individuals of a species,—no suggestion that the contemporane-
ous introduction of several original individuals was part of the
Divine plan of ^the Creator. tifii

dence of God's working in nature," says Professor Agassiz, " until

naturalists have shown that the whole creation is the expression

of a thought^ and not the product of physical agents^—Lake
Superior^ {Boston^ 1850, j p. 145.

^'However active physical agents maybe, it would be very

unphilosophical to consider them as the source or origin o{ the

beings upon which they show so extensive an influence. Mis-

taking the circumstantial relation under which they appear, for a

causal connection, has done great mischief in natural science, and
led many to believe they understood the process of creation, be-

cause they could account for some of the phenomena under ob-

servation.2'

—

Lake Superior^ p. 142.

May we not fairly remark, that Lyell, Forbes, Darwin, and
other writers, overlooking the theory, that the existing species

were introduced by the creation of many individuals, have been

often driven to forced constructions, and applications oi the effects

of physical agents, to support their views as to the unity of the

origin of species, and other opinions.

Dr. Binney adopted the theory of several distinct centres or

foci from which species radiated, and, in his work already cited,

remarks that the axiom in the philosophy of zoology, that dis-

tinct zoological regions exist, has been greatly fortified by it

After reasoning on the subject, he adds :—" Having thus adopted

the theory of distinct zoological centres, and admitting that as suc-

cessive portions of the earth's surface emerged from the waters, and

became adapted to sustain the different classes of animals, those

races which were fitted for the then physical condition of things,

"^ere brought into being by the prolific hand of nature, we find no

difficulty in supposin'^ that under the same or similar conditions,

the same species may have been created at different centres. In this

^^^Y the presence of species in every part oi the earth may be ac-

counted for, and thus only can we satisfactorily explain the diffusion

of the species that have been under consideration."—Yol. I, p. 148.

Prof. Agassiz in a paper on the '^ Geographical distribution of

Animals," in the Christian Emitiiner, {Boston, March, 18o0,) ex-

amines, in a masterly manner, the question of the plurality of origin

of species. The following is his view of the natural distribution

of animals ;— '^ that they originated primitively over the whole ex-

tent of their natural distribution ; that they originated there, not m
pairs, but in larse numbers, in such proportions as suits their natii-
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ral mode of living, and the preservation of their species ; and that

the same species nnay have originated in different unconnected

parts of the more extensive circle of their distribution."—p. 192.

Professor Agassiz enters upon the same subject in an article in

the July number of the Christian Examiner^ to which we also

refer our readers.

Prof. Adams states in his Contributions^ No. 6, the conclusions

at which he had arrived from a careful study of the land shells

of Jamaica.
" The distribution of the terrestrial Mollusks in Jamaica, (and

probably of all Mollusks in all parts of ihe world,) is most easily

accounted for by the following hypothesis:—that the introduc-

tion of the existing races was effected by the creation of many

individuals, and that they were modelled after certain types,

which were mostly local, and between which there existed; as at

the present day, unequal differences, from those which merely

distinguish individuals, to those of varieties, of species, of groups

of species, of genera," &c. The author subsequently observes,

"of course the doctrine of contemporaneous origin must have a

geological latitude."

We add the explanatory statement from No. 10 :
—" The proof

of this proposition is found in the geographical distribution of the

varieties. In the great majority of species, the varieties are so

distributed, that the space which is occupied by one of them co-

incides with that of other two or more. Now, if the circum-

stances of locality had produced the local types by modifications

of one original type of the species, then all the varieties which

inhabit a locality should have been affected. In that case, all

the varieties in any given place would have the same geo-

graphical limits. But the contrary more frequently occurs. Each

variety has its own limits of distribution. If a few coincide ni

the boundary of their province, on the other hand one is often

found to have an extent of distribution, which is equal to that ot

two or more other varieties. But such a geographical coincidence

of one variety with several other varieties is inconsistent with

any other theory than that of an original constitutional peculiarity

of character in each variety. This inference is confirmed by the

occasional intermingling in one locality of varieties, which diuer

from each other as much as those which occupy distinct regions.

If then we assume the original independent creation of ^U the

varieties, each originally represented by at least several individu-

als, the facts of distribution become explicable with the greatest

facility. The same statements might be made respecting entire

species, and even groups of species and genera. Some are veiy

local, and others, more widely distributed, occupy the ground o

several local species. We have then indistinct varieties, distinct

varieties, doubtful species, good species, and groups of species,

and all the intermediate types, distributed in the same manner.
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Art. XXXVIIT.—On the Satellites of Uranus; by Elias

Loomis, Professor of Mathematics and Natural Philosophy in

the University of the city of New York.

Uranus was discovered to be a planet by Sir William Herschel

in 1781 J and in 1787 he discovered two satellites whose periods

were satisfactorily determined by his subsequent observations.

In 1797 he announced the discovery of four additional satellites,

viz., one within the orbits of both the former two ; one interme-

diate between the two ; and two exterior to both of them, but the

I^eriods of these satellites he acknowledged to be very uncertain.

In his last paper on this subject communicated to the Royal So-

ciety in^Slo, he says, " that there are additional satellites besides

the two principal large ones, I can have no doubt j
but to deter-

mine their number and situation, will probably require an increase

of illuminating power in our telescopes."

In 1834, Sir John Herschel published a paper containing a

thorough discussion of his father's observations, together with his

own, upon the two satellites first discovered; and he adds, "of

other satellites than these two I have no evidence."

In the year 1838, Dr. Lamont of Munich published a few ob-

servations of the two brighter satellites of Uranus, and stated that

he had seen only one additional satellite and that in but a single

instance. This satellite he considered to be the most remote of

the six enumerated by Herschel.
.

With the exception therefore of the solitary observation of Dr.

Lament, the only evidence we have had (until recently) of the

existence of more than two satellites of Uranus was derived from

the observations of Sir William Herschel ; and he would not pro-

nounce a decided opinion as to their number or their periods ot

revolution.
. ,17.*

At last in the autumn of 1847, Mr. Lassell of Liverpx)ol and M.

Struve at Pulkova, obtained unequivocal evidence ot the exist-

ence of a third satellite. The orbit of this satellite was evidently

smaller than that of either of the two bright ones; yet the perioa

indicated by Lasscll's observations did not agree with ttiat de-

duced by Struve ; and both differed from the interior satellite ot

Sir William Herschel. While Lassell's observations
^^^'^^fj-

period of about two days, Struve deduced ftom his obseivatio s

a period of four days ; and the time assigned by Herschel to his

interior satellite was nearly six days. Thus the question seem d

invoked in total confusion, and the honest mquiremigh well

be puzzled to decide whether there existed three satellite, or only

one, interior to the two brighter ones.

Second Spres, Yol. XIV, No. 42.—Nov., 1852. 52
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Finally in the autumn of 1851, Mr. Lassell succeeded in settling

this vexed question. On ten different nights in the months of

October, November and Decemberj he saw simultaneously four

satellites and recorded their positions. The intervals are so short

as to enable us to identify each satellite without danger of mis-

take. These satellites are the two brighter ones already men-

tioned, and two interior ones whose periods are about two and

four days respectively.

The following are LasselPs observations of the nearest satellite,

which I shall call satellite A. The distances and angles of posi-

tion were not measured with a micrometer, but estimated by the

eyCj generally from the measured positions and distances of the

two brighter satellites. The observations are copied from No.

812 of the Astronomische Nachrichten.
I

Observations of Satellite A.

1847. Sept,

Ifov,

1851. Oct.

Not.

11 time. Position.

14-5 (',7 350^
27-408 326
6-429 346

24-437 163
28-5 325
30-479 35
2-5 320

12-437 332

Distance. I Greirnvich mean time. (Position. Distance.

11"

10
12

1851. Nov. 17-437
18-5

t
1

21-489

22-483

27-480

Dec. 11-375

16-413

337^

186

123

332
345
150
160 13'''5

All the observations of 1851 are well represented by supposing

a daily motion of 142^76. The observations of 1847 indicate a

daily motion of 143^-09. The observations of the two years

taken independently indicate a daily motion of 142^-92. If ^"ith

this daily motion we compute the movement from the observa-

tion of Nov. 6, 1847 to that of Nov. 27, 1851. we shall find it to

amount to 588 revolutions and 134 degrees. Supposing the num-
ber of revolutions to have been exactly 588 we obtain a daily

inmotion of 142^-829, which corresponds to one revolution

2-52049 days.

The following are Lassell's observations of the second interior

satellitCj which I shall call satellite B. They are taken from No.

812 of the Astronomische Nachrichten,

I Greenwic l) mean time.

1847. Oct. 1-521

Not, 6-429

Oct. 24-437

28-5

30-479

Nov. 2-5

1851,

Position. Distance,

348°

126 - 10''

354
850
169

273 13-8"

Ureeiiwich mean time.

1851. Nov.

Dec.

12'437

17-437

18-5

21-489

22-483

16-413

Position

131^
47
316
63

329
70

Distance

14 f/

All the observations of 1851 are well represented by supposing

a daily motion of 86^'9U. The observations of 1847 indicate a

daily motion of 86^-39. The observations of both years taken

independently indicate a daily motion of 86^-69. If with this
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daily motion we compute the movement from the observation of
Oct. 1, 1847, to that of Oct. 28, 1851, we shall find it to amomit
to 358 revoliitioDs and 112 degrees. Supposing the number of
revolutions to have been exactly 358, we obtain a daily motion
of 86^*612, which corresponds to one revolution in 4-15634 days.

The following are Struve's observations of an interior satellite,

copied from No, 623 of the Astronomische Nachrichten. The
distances, to which the letter E is annexed^ were estimated by
the eye.

Struve's Observations,

Greenwich mean time. Fosicion. 'Distilaoe.

1847. Oct. 8-S93

l^OY, 1-238

28-298
• Dec. 9*391

10-169

180°-8

392 *2

202 -8

218 -6

181 1

U"-2 E.

11 -8

16' -8

13 -T E.

17 1

I am unable to reconcile all these observations with a daily

motion of 1420-S29 or 86^012. The interval between the first

and the last observations correspond very well with 25 revolutions

of satellite A, and the positions assigned by Struve correspond

with the position of this satellite as computed from LasselPs ob-

servations in 1847. The observation of Nov. 1, corresponds with

the place of satellite B as computed from Lassell's observations.

The observations of Nov. 28 and Dec. 9, appear irreconcilable

with either orbit except upon the supposition of very large errors

;

and Struve informs us that the latter observation was marked in

his book as doubtful. We. conclude then that two of Struve's

observations were made upon satellite A, one upon satellite B, and

the two remaining observations we must consider as doubtful.

Let us now examine the observations of Sir Willianri Herschcl,

and see what light is shed upon them by the information already

obtained. There are four instances in which he observed what

he called "an interior satellite." These observations are as

follows

:

iM'n time. Position.

1790

1794

1798

1801

Jan. 181 9a

March 2 7 ' 1

1

Feb. 15! 11

10

82'''

19

41

80

12<^ 8. f. or 102°

North or

85 n. £ or 5

Reaiiirks.

About two diameters of planet tbllo^\'bg,

81 s. p! or 1S9 Athainiie distance of thq, firBt gatellite.

Inasmuch as there are now known to he two interior satelhtes,

we cannot assume that the preceding obserrations were all made

upon the same body. I have not been able
f;^
/f^^ncile tliem all

with the supposition of a daily motion of U20-829 or 86^612j

tut the intervals between the last three observations correspond

very well with the daily motion of satellite B. 1 he first obser-

vation was probably made upon satellite A.
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There are five instances in which Herschel observed what he

^alled " an exterior satellite.'^ These observations are as follows:

tM'n time. Position. Remarks.

1790
1191

1792
1796
1798

Feb. 9.

Jan. 3 1

.

Feb. 26.

Marcli 5.

Feb. 11.

9h 19"^

11 5
11 30
10 53
11 46

51° s.f. or 151^

78 n. p. or 348
tow'ds the south

72 ii.p. or 342

89 n. f. or 1

About twice the distance of the second satellite.

.\bout double the distance of the secontj.

At double the distance of the first.

Its distance exceeded that of the second.

Excessively faint

These observations are all tolerably well represented by sup-

posing a daily motion of 9^*6596, corresponding to a period of

37-2686 days. The period which Herschel assigned to this sat-

ellite is 38-075 days; but this period was derived from the com-

puted distance of the satellite, and not from any estimate of the

number of revolutions performed in the interval between, the

observations. •
There are four instances in which Herschel observed what he

called '^ the most distant satellite.'* These observations are as

follows

:

1794
1794

Feb. 28.

March 27.

1797 March 23.

1798 Feb. 16.

M*n time.

11 19

10 86

11 12

Position.

24*^ n. f. or 66^
South.

Near its greatest

north n ? elong'n.

Remarks.

Only lucid glimpses.

About four times the distance of the

second satellite.

83 8. p. or 187 Jfear its greatest southern elongation.

I am unable to reconcile the second of these observations with

the others upon the supposition of any period approaching to that

which Herschel assigned, viz., 107 days. Moreover the observa-

tion appears very uncertain, for Herschel only professed to have

"lucid glimpses of two stars at a good distance," The other

three observations are very well represented by a mean motion of

3^-913053 corresponding to a period of 91'9998 days.

In one instance, March 26, 1794, Hershel saw what he has

called ^* an intermediate satelUte," and he thought he caught a

glimpse of the same object again on the 27th ; but without fur-

ther observations we can form no definite judgment of its period.

The following are the final results for Lassell's two satellites,

and the Herschel The
periods of the two latter were determined by Littrow, but the

mean distances have been slightly corrected to make them accord

periods The elements of the two outer

satellites are rudely determined from HerscheUs observations.

Satellite

1.

2,

3.

4.

6.

6.

Period. Daily motion. ) Mean distance.

2-52049

4-15634

8*705885

13-463263
37-2686?
91-9998?

142-829

86-612

41-35117
26-73928
9-6596 ?

S-91305?

.O^13-0

18-62

30-55

40-86

80-56 ?

147-13? I
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The following diagram represents the apparent orbits of the
k f* ill* /^ « <^ M ^^

first four satellites for 1847.
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ATPAEEKT ORBITS OF THE SATELLITES OF DHANUS FOB 1S47.

Of the two satellites discovered by Lassell, the second is the

faintest
; the inner one, notwithstanding its greater proximity to

the planet, being generally more easily seen.

Herschel
«5erived from fairy mythology. The inner satellite is denomina-

ted Ariel, the second Umbriel, the third Tilania, and the fourth

Oberon. Oberon was king of the fairies j
Titania was queen ot

the fairies; Ariel was an airy spirit; and Umbriel was probably

a shadowy spirit. If proper names are required for each ot the

satellites, the preceding are perhaps as innocent as any
;
but the

members of the solar system have now become so nurnerous, that

it has become a serious tax npou the memory to retam in mmd
the names of all the planets and the satellites.

If we speak of the satellite Oberon, hardly any one will attach

the right idea to the name, until we state its distance from the
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primarVj or its period, or some circumstance by which it may be

distinguished from the other satelUtes. The common sense of

mankind has decided that in cities which are regularly laid out,

it is much more convenient to designate the streets by numerals

than by specific names. The only objection which is known to

have been urged against applying the same system to the satellites

is that the order is liable at any time to be changed by the dis-

covery of new satelUtes. The history of the satellites has not

shown this objection to be of a very serious nature. The num-

bering employed in any work must always be understood to be

that which was true at the time the work was written. Any

supposed ambiguity arising from the use of letters of the alpha-

bet or of numerals maybe avoided by specifying (once for all)

the approximate period of the satellite. Thus if we wished to

refer to the satellites of Uranus we might say, satellite C (period

8 days) ; or satellite D (period 13 days). Such a reference would

be perfectly unambiguous, and would be much more readily com-

prehended by the uninitiated than the formidable names of Titania

and Oberon.

It appears then that the periods of four of the satellites of

Uranus have been pretty accurately determined ; and there is

strong reason to believe in the existence of two others whose pe-

riods are about 37 and 92 days. It is quite possible that other

satellites may exist, but we have no satisfactory data for formnig

even a probable estimate of their times of revolution. The planet

Uranus is now approaching the position most favorable ^r obser-

vations in the Northern hemisphere, having at present a north

declination of 13^, which will continue to increase until 1SG6.

The orbits of the satellites also, which in 1840 appeared as straight

lineS; now appear as ellipses of moderate eccentricity, and will

soon become sensibly circular. We anticipate that this period will

Herschel

least two additional satellites.

Art, XXXIX.—On some modern Calcareous Rock-formations;

by James D. Dana.

In the last number of this Journal * Prof. Horsford has pre-

sented his views on the consolidation of the coral rocks of the

Florida Reefs, and on the sources of lime in the growth of corals*

A<2 fhiR nnthnr hn^ shnwn snmn misponrfintinn of factS Stated Wf

-t

(Albany

207 and 412.

t The writer's observations will be found in his Geol. Rep. Exp. Esped., Chup

III, cited in this Journal, [2], xi, 357, xii, 25, 165, 329, xiii, 34, 185, 338, xiv, 76.
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io be a duty to science to pass the principal points of his paper

in review.

Prof. Horsford, after describing the coral rocks of the Florida

reefs as of two kinds, a subaerial and submarine, the former

stated to be a kind of crust deposit, the latter oolitic,. alludes to a

calcareous crust, mentioned by the writer as occurring in the Pa-

cific, as a case of the former kind. We remark, in the first place,

that this distinction, imputed to the West Indies, does not exist

in the Pacific, as will be gathered from the author's descrip-

tions ; and the crust instead of being the subaerial coral forma-

tion, is merely an exterior coat upon certain parts of some sub-

aerial beds. These beds are sometimes sixty or seventy feet

thick. They consist of the sands thrown into drift heaps by the

winds, on the windward coasts of islands; and the successive

driftings as well as the devastations of the rising heaps by gales

are now registered in the consolidated rock. The crust simply

covers some very small portions of the surface, conforming to its

undulations and not to the lamination of the rock itself, and oc-

curring especially in depressions. Whatever may be true there-

fore of the rock ixi the West Indies, it is erroneous to speak ot

the crust, which the author has described, as an example ot the

subaerial rock. The submerged coral rock of the Pacific is tar

harder and more compact than the subaerial rock ;
and although

sometimes conglomerate in character, it is frequently as solid ana

as free from grains as any Silurian limestone of the United states.

Among the modes of consolidation of limestone or carbonate

of lime, the following are enumerated by Prof. Horstord :— i. me

common mortar-process ; 2. that of hydraulic cements
;

6. that

of deposition from calcareous springs. Of the last, he says,-tlie

waters containing carbonate of lime held in solution by an excess

of carbonate of lime, " upon reaching the surface under less press-

ure and the influence of a high temperature," give up the carbonic

acid so that a precipitation of the carbonate of
'^'^f

,^^1^^^ P'^^'

But is this pressure or a higher temperature needed ?

Jf^^'^l
mon deposition of carbonate of lime from the

^^ff./"PgP "g

through the roofs of caverns is evidence to the contra y. buch

caverns may be above the ordinary level of _a ^ount 7, m the

sides of hills ; they may be but a few rods in depth and stiU

stalactites and stalagmites form. The island of ^a
«^' ^J^ ^^^

ted coral island, consisting wholly of coral rock,
f^« /^^

P
f

^P^^^

ous bluffs so fluted bv the° waters ^"^^''"^i^^Vi Lndlance
so streaked with stalagmitic incrustations, that at a ^^o Ulis^^^"^^^

atsea they appeared to bo made up^^^^tTZi^^^
SS:— e:5i:^r:;^t1i:l:Ss .^. ^-l.^ covered

over and entombed while hybernating. Through the elevated
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reef of Oahii there are numerous caverns but a few feet below

the surface, and they abound in calcareous depositions. But such

facts are too well known to require enumeration.

The possibility of any such depositions taking place /rom the

sea is denied by Prof Horsford as well as the presence of car-

bonic acid in sea water. It is not admitted that sea water wash-

ing over a reef will take up carbonate of lime and deposit it

again, and any such means as this of consolidating coral sands is

consequently set aside. Darwin states a fact observed at Ascen-

sion Island, bearing on this point which we here cite.

In his Journal, p. 588, he says:—"Lieutenant Evans informs

me that during the six years he has resided on this Island (Ascen-

sion) he has always observed that in the months of October and

November, when the sand [of a calcareous beach] commences trav-

elling towards the southwest, the rocks which are situated at the

end of the long beach become coated by a white, thick, and very

hard calcareous layer. I saw portions of this remarkable deposit,

which had been protected by an accumulation of sand. In the

year 1831 it was much thicker than during any other period. It

would appear that the water charged with calcareous matter, by

the disturbance of a vast mass of calcareous particles only par-

tially cemented together, deposits this substance on the first rocks

against which it impinges. But the most singular circumstance

is, that in the course of a couple of months, this layer is either

abraded or redissolved, so that after that period, it entirely disap-

pears. It is curious thus to trace the origin of a periodical in-

crustation, on certain* isolated rocks, to the motion of the earth

with relation to the sun ; for this determines the atmospheric cur-

rents which give direction to the swell of the ocean, and this

again the arrangement of the sea-beach, and this again the quan-

tity of calcareous matter held in solution by the waters of the

neighboring sea,"

The author in his Geological Report, mentions different exani-

ples of incrustations of carbonate of lime on seashores, and smii-

lar cases are described by other authors. A single case will suffice*

On the island of Oahu the isolated pebbles of a beach were ob-

served by the writer to be milked over with a very thin calcareous

incrustation, and there was a gradual passage to the agglutination

of pebbles and grains by the process into a mass. Such facts not

only prove that atmospheric and sea water may take up carbonate

of lime when running over calcareous deposits, but that sucU

dissolved lime may be deposited again on sea shores ;
and that

depositions are sometimes formed on shores from the spray of the

sea, or from the evaporation of the waters upon the retreat of the

tides. The calcareous beach sands of a coral island are in the

proper position to be thus consolidated, and below an exterior oi

loose material, the ''beach sand-rock'' is found.
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Prof, Horsford assumes that consolidation is due to the agency
of the sulphur present in the animal matter mixed with the coral

sand or mud. The analyses he publishes make out that there

are 20 per cent, of animal matter in the coral material examined,

that is, one-fifth part by weight is animal. But is this a common
proportion ? We are satisfied that we do not compromise the

truth in saying that in the coral sands of a beach, which to the

eye and touch (as often observed) are as pure as the siliceous

sands of other beaches, the proportion of animal matter is ex-

ceedingly small. In the sands of drift heaps, which are blown

up on a coast by the winds, the proportion must be smaller still.

The waters of the sea upon such a coast are as pure as the waters

of other breakers, the beach as clean, the pebbles as untainted.

Or when we find a single pebble incrusted with lime, we should

need some definite investigation as to the animal matter that the

sea would leave upon such a pebble, and the capability of its de-

composition if so left, before we could admit the sulphur in this

animal matter to be requisite for the deposition of the lime. It is

evident, that if animal matter is not necessary in the case of these

pebbles, nor in that of the wear of Matea and the formation of

its stalactites, it may not be necessary in the agglutination of the

sand grains of the drift heaps or beach sands. We may hence

be right when we say with Mr. Darwin, that " beds of such

debris may become consolidated by the percolation of water con-

taining calcareous matter in solution."*

As to the animal matter in the coral mud beneath the water,

we have not definite analyses. We only a|serve that the mud
when dried is generally white like chalk or sand and nearly to all

appearance as pure ; it could not be one-fifth animal matter with-

out showing it in an offensive odor, as observed by Prof. Horsford

with reference to the B^'lorida material.
• • u

Instead of the " dying animals falling upon and mingling with

the coral mud of the bottom," a considerable part undergo com-

plete decomposition ; another part are washed away by the sea
;

and much the larger portion serve as nutriment to other animals,

and thus continue the round of organic life on a coast ;
for this

hfe may be viewed as a continued series, each link supported io

a large extent by that before it.
e u r

One- fifth part by weight is a large proportion even for the liv-

ing coral. A living Madrepora, Astrffia or Pontes is aJive only

over its exterior surface for a very small depth, the rest being

« Mr. Dm-win, spenilng of a la,-e beach of calcareouB sand
^^f^^^^^f ^J^'

funutcd and rounded fragments of shells and coral, at ^^1^^'^^^^^.^^^^
Wer part of thi., from the percolation of ^ater onA^ng 'ffr^J^^^'^^
solution, soon becomes consolidated and h used as a building .^one

;

^J^^
'^ '^^

J«
layers are too Imrd for fracture, and when struck by the hammer, ring hke flmfc.

Journal, p. 5St.

Skcosd Series. Vol XIV. No. 42.—Nov., 1852. 63
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dead coral. The proportion between the hving part of a Porites

one foot in diameter and the dead portion is about as 1 to 50, and

of the hving part, a very large proportion is calcareous, and

much of the rest is water and the liquids of the body.

But we may proceed and enquire whether the animal matter if

present would accomplish the result demanded of it.

In the first place, 20 per cent, of animal matter contains but

0-3 p. c. or one-seventieth of its weight of sulphur, taking as

datum Prof. Horsford's own detemiination of the proportion :*

and' if the sulphur of the sulphate of lime present be added, the

whole is only 0-5 p. c, or taking the mean of Prof. Horsford's

determination, 0-4 p, c. The amount therefore is not as large as

would appear from the statement at the bottom of page 260;

which should be, for 100 parts of the coral material,

Organic matter, . . . .50 20-16

Sulphur, 01 0-4

In Prof. Horsford's second column, 2-05 is not the amount found

with 20 per cent, of organic matter, but with 100 per cent, and

hence the discrepancy. Here then, taking the most favorable

case, and supposing the animal matter one-fifth the whole material

of the mud, the sulphur that can be counted upon is only four-

tenths of one per cent.

In the second place, the transformations supposed in the new
theory are not possible even if there were ten times the amount

of sulphur present. gBut before considering the ''easy explana-

tion," we may examme the chemical processes by which it is

supposed to be sustained.

The analysis described on page 247 was made, as appears from

the account, out of sixteen ditferent portions of the material, and

of the seven ingredients contained, no two were estimated out of

the same portion. This method, however satisfactory for homo-
geneous substances, will not answer for heterogeneous, where

every portion, as found, differs widely from others in the propor-

tion of the ingredients. But supposing the method good, the

presence of hydrate of lime is still not proved ; on the contrary

there is carbonic add enough to neutralize the lime. In the tabu-

lated results of the analysis on page 24T, the amounts obtained

are expressed in per cents. In the first place there are 4399 and

45-51 for the minimum and maximum oi volatile matter, as ascer-

tained by prolonged ignition of the material—which volatile matter

includes the sum of the water, organic matter and carbonic acid.

Now adding up the amount of carbonic acid, water and organic

matter which follow, as obtained by the special trials^ we find

^ This volume, p. 250, where he makes the amount of sulphur in 100 parts of

organic matter 1-15 p. c.
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only 36-34 and 42-85 for the minimum and maximum of vola-

tile matter. Whence this discrepancy? What has become of 7-65

per cent, of volatile matter in one case, and 2-66 in the other?

If, again, we deduct the total amount of water and organic mat-

ter as determined by special analyses, namely 2-33 p. c. and 3-91

p. c., from the total of volatile matter, it leaves 41-66 and 41-60

per cent., being a little more carbonic acid than the minimum of

lime requires, and about what the maximum demands, to form a

neuiral carbonate. The author says that " the carbonic acid was

determined in an evolution flask-glass: the results with different

specimens varied greatly and are far from being satisfactory ;" and

so we think, especially for basing any deductions with regard to

the presence of hydrate of lime.

Other points might be touched upon. We merely allude to a sm-

gular discrepancy in the results on page 250. The loss by pro-

longed ignition, or amount of volatile matter, is stated as follows

:

I. 0-8270 gr. lost 0-4870 gr—II. 1-9020 gr. lost 0-8000 gr.

The proportion hence deduced is 59 and 42 per cent. But, a few

lines below, the author gives as the total volatile matter 41-17,

42-06 and 41-58 per cent. ,

We pass now to the point of the theory (see page 248); ana

it is no fault of ours if it prove to be at variance with the known

principles of chemistry. We take no pleasure m this criticism ot

one whom we highly esteem, and should gladly have avoided it,

as was our inclination when we introduced simply a briet word in

a note to a former page of this volume. B|t as we hfve allowed

the author the privilege of presenting his views in tull the writer

feels bound to express his dissent, and that of the editors, trom

the errors which, either from oversight or otherwise, are con-

tained in his paper. -it „orT./xn

We would ask, How can organic matter, including carbon,

oxygen, hydrogen, nitrogen and sulphur, when this matter is m
process of decay, evolve pure sulphuretted hydrogen and not

hydrosulphuret of ammonium? But suppose that the puje sul-

phuretted hydrogen is evolved : Would it under the circum tances

change to sulphuric acid? Suppose it to ^}^^''^^^
l\l'';f\^'^

acid, and this to combine with lime to form the s^lpha^^^
"^^

as the theory states: Is it then possible that
^^^^^^Z^ZZs

nia should be formed from animal matter containing
J°

f^lements

of both carbonic acid and sulphuretted hydrogen ?
^'if^J'^r:

version of chemical laws can hardly be expected, even for the

benefit of the coral reefs of Florida. But ^"PI^
f^^^^^ ""f^^3

bined ammonia to be formed during the decomposition
-J^

^
I th s

ammonia precipitate the hydrate of hme from he^^^ the

sulphate"? On the contrary, ammonia does not precipitate the

hytoe of lime from any of its soluble salts, and moreover it is
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constantly used in chemical analysis, on this very account, for

separating aluminaj peroxyd of iron, fcc, from any solution in

which a soluble salt of lime is present j by adding an excess of

the volatile alkali. Again, in one step, the bicarbonate of lime is

formed, and in the next, hydrate of lime for the purpose of ce-

mentation : But would not the hydrate at once change the bicar-

bonate to carbonate again? So says chemical science.

We have follow^ed the theory far enough. The reader may
be prepared to doubt Professor Horsford's first and second infer-

ences on page 253. "Infiltration of finely powdered (not dis-

solved) carbonate of lime" and " mucilaginous matter" can hardly

be admitted as the means of solidifying the "submerged oolitic

rock;" and the "chemical decompositions and reconipositions"

detailed are not attributable to nature's elaborations.

The second part of the memoir, bearing upon the origin of the

lime of corals, remains for consideration.

On page 252 it is said, that " the total want of carbonic acid

in a water in which coral life is so luxuriant suggests naturally

that the stone plant, as well as the coral animal, possesses the

power of abstracting lime from the sulphate ; the change being

due to double decomposition with carbonate of ammonia excreted

from the plant and animal yielduig carbonate of lime quite in-

soluble, and sulphate of ammonia of the highest solubility."

The objections to this sentence are as follows.

1. Facts show that there is not a total want of carbonic acid

(or carbonate of limJf la sea water about coral reefs.

2. The stone plant and coral animal are spoken of as distinct;

whereas, in fact, the stone plant is contained within the animal

and is a part of it, and has no independent functions, and no mode
of increase except such as it receives through secreting action

within the coral animal.

3. The excreted carbonate of ammonia must either produce

the carbonate of lime in the water about the animal, or within

the tissues immediately where the secretions take place. If the

former, the waters could not show the "total want of carbonic

acid" claimed in the outset. As to the latter, it is hard to believe.

No physiologist claims to have found carbonate of ammonia at

work in the tissues producing the secretions helping the deposi-

tion of lime. Neither can the excretions turn about and aid in

the secretory processes. It is also implied that the process is

partly inorganic, taking place upon the so-called " stone-plant

apart from the animal—a condition of the stone-plant not known
in nature, until its life and growth have ceased. Such a mode

of growth by accretion would be indicated by the absence of all

cellular structure, and by a crystalline texture in the deposition:

but a thin slice of coral examined with the highest magnifying
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powers by polarized light shows, as the writer has observed; no

distinct crystalline texture.

If coral zoophytes require the medium of carbonate of ammo-

nia, so must also mollusea, as they derive their carbonate of lime

from the same waters ; and so also fishes and Cetacea, except so

far as they may receive it from animals talfen as food. The pro-

cess is essentially alike in all.

Although the presence of carbonate of lime in sea water about

coral reefs cannot be doubted, it is still true that the lime is mainly

in the state of sulphate. The writer has presented evidence on

this point in his Report which is overlooked by Prof. Horsford.

He adds a few forms that were

obtained from the evaporation

of a single drop of sea water

under the microscope while en-

gaged in examining a minute

Crustacean. The rc-solution .
^ • , •

and re-crystallization of gypsum was often repeated m his micro-

scopic examinations.

In view of the above considerations, we may refuse our assent

to the third conclusion on page 253, which supposes the pres-

ence of sulphate of lime to be so important to the formation ot

coral that its absence may occasion the disappearance ot coral

zoophytes ; and which considers the excretion of carbonate ot

ammonia and a double decomposition with sulphate ot hme

essential to the coral secretions. The carbonate of ammonia

produced by animal excretions may, by this double decompo-

sition, be one source of carbonate of lime in the sea; but it so

this carbonate of lime should abound most about coral reels as

it could not be wholly abstracted by the animals from the moving

waters.

A few other statements in Prof. Horsford's paper require a

^'prof!So'rsford states on page 249, "that the exceeding fineness

of the coral mud is due to the stone-plants which Aounsh m the

waters within the reef and which admit of ready reduction to a

powder of extreme fineness." The correct fP/^"f\^"' ^^^^^f
appeared to the writer,* is, that it is owing to ^he ntmation o

whatever coral fragments and shells may
^f ,^^P^f^'^^^;",/S

where the motion of the water is gentle, while the coarse sand

and pebbles are found where the wat^^^^^^^^^^^^^ 'iZVo^^
lent agitation, as m the face of tl e hr^^.^;J

f ^^i^l ,^ere gran-
happen under like circumstances if the i^^^'^t^Ku b

ite Ltead of coral. The corals within most lagoons are as solid

as those elsewhere formed.

ExpL Exped Gcol. Rep., p- 10^ and this Journal, [2], xii. 333.
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The inference that corals would soon die in bodies of salt

water wholly cut off from the ocean, because they would thus
fail^ of the requisite amount of sulphate of lime^ may or may not
be just; but it follows for another reason, even more obvious, viz,

:

the excessive saltness of the water from evaporation in the dry
seasons of the year, and also its excessive freshness in the rainy

seasons,—either condition unfitting it for the growth of marine
species.

In the analyses of corals given in Prof Horsford's paper, no
mention is made of the presence of fluorine or phosphoric acid.

This will not be received as any reason for discrediting Prof Sil-

liman's determinations of these ingredients. The author has in

his hands plates of glass that were etched by this chemist with
the date of his experiments, from fluorine afforded by corals from
the Pacific*

Prof. Horsford by ascertaining the specific gravity of the coral

of the interior of a Meandrina and comparing it with that of the

exterior, endeavors to determine whether the interior is absorbed
for the formation of the new corah In very many species, as we
have had occasion often to observe, the process is the reverse.

The exterior is comparatively porous, while the interior is sohd
or nearly so, the secretions of Hme in progress filling up even the

interstices occupied by the animal membranes, as the animal dies

at its inner extremity. The process of absorption as far as is

known does not appear to belong to the lower and dying extrem-
ity of the polyp; this* function is performed by the parts above
from the food and sea water taken into the stomach and internal

cavity of the animal.

Art. XL.—Analysis ofFowlerite; by W. Camac, M.D.

Having some good specimens of Fowlerite at command, I

subjected the mineral to a careful analysis in order to determine
its formula. It was broken iuto small pieces, which were selected

with care, in order to avoid the presence of the least trace of any
other associated minerals. The external characters of cleavage,

hardness, (fcc, agreed with the description usually given of it,

except that the streak was of a delicate salmon color.

The analysis was made partly by fusion with carbonate of

soda, for the ingredients generally, and partly by fiuohydric acid

to determine the alkali, as well as some of the constituents by way

We learn from Prof. Agassiz, that the Millepora analyzed by Prof Horsford,
tLi6 Journal,

[2J, p. 249, was a NuUipore.
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of confirmation. The only peculiarity in the analysis consisted

in separating alumina, zinc, manganese and iron, by sulphid

of ammonium, and after redissolving the sulphids, passing their

heated solution into a boiling solution of potassa, Avhereby the

alumina and zinc were held in solution and the other two pre-

cipitated. The zinc was separated from the alumina by passing

sulphohydric acid through the potassa solution, whereby sulphide

of zinc was precipitated. The iron and manganese were sepa-

rated by carbonate of baryta. The following are the results of

the analysis.
Found. Corrected result. Calculated result

Silica, - - - 44-50 42-197 43-214

Protoyxd of manganese, 25-37 25-370 25-370
« " iron, - 11-00 11-002 11-266

Oxydofzinc, - 4-15 4-150 4-250

Lime, - - 9-66 9660 9-893

Magnesia, - - \ 5-27 5-268 6-39

Alumina, - - 67 —
Potassa, - - 0-60 Feldspar 3-556 —

101-22 101-203 100-000

Since all the bases are protoxyds, and the amount of alumina

is very small, it either acts with the silica, or forms a part of a

foreign silicate. Because the 0-6 potassa requires 0-653 alumina

to make feldspar, i. e., the amount found by the analysis, and be-

cause potassa does not belong to the isomorphic bases in the min-

eral, it is most probable that both of these bodies belong to a little

feldspar which is accidentally present. Calculating them as feld-

spar, they abstract 2-30 silica from the amount found, and give

the above corrected result. The calculated result, omitting the

feldspar, is given in the third column. The proportion of pro-

toxyd bases to silica in the calculated result, is 1-85: 1 or 11 : 6,

and even if the original result, as given in the first column, be

adopted, the proportion is 1 -76 : 1 or 7 : 4. Neither of these satis-

fies the formula adopted for Rhodonite, which is 3 : 2. Fowlerite

is therefore either a peculiar silicate, not Rhodonite, or a mix-

ture of Rhodonite and other silicates of manganese. Its formula

very nearly satisfies the assumption of its being a half silicate,

2R0, SiOs. If Rhodonite be separated from it, the formula is

3R0, 2SiO 3+ 4 (2R0, SiO 3 ). From my analysis, then, I should

infer either, that the formula adopted for Rhodonite is mcorrect,

or that Fowlente is a distinct species.
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SCIENTIFIC INTELLIGENCE.

L Chemistry and Physics,

1. On the motion of Fluids from the Positive to the Negative Pole

of the dosed Galvanic Circuit,—Wiedemann has communicated to the

Prussian Academy of Sciences, a memoir on the mechanical action of

the voltaic circuit which is of essential interest and importance. The
apparatus employed consisted of a porous earthernware cell, closed at

the bottom and terminated above by a glass bell firmly cemented to

the upper edge of the cylinder. Into the tubulure of the bell a vertical

glass tube was fitted, from which a horizontal tube proceeded so as to

permit the fluid raised to flow over into an appropriately placed vessel.

A wire serving as the negative pole of a battery passed down through

the glass bell into the interior of the porous cylinder, where it termin-

ated in a plate of platinum or copper. Outside the porous cylinder

another plate of platinum was placed and connected with the positive

pole of the battery. The whole stood In a large glass vessel, which,

as well as the interior porous cylinder, was filled with water- The
intensity of the current was measured by a galvanometer. As soon as

the circuit was closed, the liquid rose in the porous cylinder and flowed

out from the horizontal tube into a weighed vessel. The results ob-

tained by means of this apparatus were as follows:

(1.) The quantity of fluid which flows out in equal times is directly

proportional to the intensity of the current.

(2.) Under otherwise equal conditions, the quantities of fluid flowing

out are independent of the magnitude of the conducting porous surface.

To avoid any uncertainty arising from the laws of the flow of liquids

through small orifices, Wiedemann measured the intensity of the me-

chanical action of the current by determining the height of a column of

mercury which would hold the transferring force in equilibrium. For

this purpose a graduated tube or manometer filled whh mercury was

attached to the extremity of the horizontal tube above mentioned : with

different currents and porous surfaces of difierent extent, the mercury
in the manometer rose to difl^erent heights. By the measurements of

these heights the following results were obtained :

(3.) The height to which a galvanic current causes a fluid to rise,

is directly proportional to the intensity of the current and inversely pro-

portional to the extent of the free porous surface.

The mechanical action of a galvanic current may also be referred

to its simplest principles by the following proposition :

—

(4.) The force with which an electric tension, present upon both sides

of a section of any given fluid, urges the fluid from the positive to the

negative side, is equivalent to a hydrostatic pressure which is directly

proportional to that tension.

^
In this manner therefore we obtain a simple measure of electric ten-

sion and its mechanical action in terms of atmospheric pressure and

consequently of gravity.

The above laws hold good only for fluids of the same nature. When
difierent fluids are subjected to the action of the currents, the mechan-
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ical action is greatest upon those which oppose the greatest resistance

to its passage. The requisite data are still wanting to determine the
precise connection between the mechanical action and the resistance,

but observations made with solutions of sulphate of copper of different

degrees of concentration, appear to show that the quantities of fluid

transferred in equal times by currents of equal intensity, are nearly
proportional to the squares of the resistances.

—

Monatsbericht der K. P,
Akademie der Wissenschaflen^ March^ 1852, 151.

2. Mechanical Equivalent of Heat,

^

—Kupffer has communicated a
memoir on the mechanical equivalent of heat which is of interest as

affording by a new and distinct mode of determination, a confirmation

of the results obtained by Mayer, Joule, and Ciausius. The principle

of the method employed by Kupffer consists in the comparison of the

mechanical extension produced in a given metallic wire, with the ex-

pansion produced in the same wire by a given number of units of heat.

The wires employed were of iron, brass, platinum, and silver; the

coefficients of elasticity were determined by direct experiment as well

as the densities of the metals themselves. The specific heats and ex-

pansion by heat appear to have been taken from the tables in works on

physics. Measured statically, the author found for the mechanical

equivalent of heat 71441 Russian pounds upon the square inch, or more

than 4327 atmospheres. Measured dynamically, it was found that one

unit of heat (the quantity of heat which is necessary to raise the tem-

perature of one kilogramme of water from 0° to T Cent.) is capable of

lifting 453 kilogrammes to the height of one meter. (Joule found the

mechanical equivalent of heat, 423 kilogrammes raised one meter j

Ciausius, by a different method, 425.)—Po^g, Ann,, Ixxxvi, 310.

3. Netc Organic Radical containing Tin.—CAUOvns and Riche have

discovered a new radical containing tin and the elements of ethyl, and

which they term stannethyl. Tin filings are to be heated with iodid of

ethyl in a sealed glass tube to a temperature of from 160"^ to 180 C.

At the end of twenty-four hours the whole solidifies to a mass of large

crystals; from this alcohol separates a substance crystalhzir^ in long

and brilliant needles and fusing at 38° to a limpid liquid. This sub^

stance is the iodid of stannethyl, C^HsSnl, and its chemical relations

are precisely those of the soluble metallic iodids. With nitrate ana

sulphate of silver the iodid gives crystalline salts havmg the formulas

C4H5SnO,N05, and C4H5SnO, SO3; ammonia precipitates trom

these salts a white amorphous powder which is the oxyd of the new

radical C4H5SnO. Chlorhydric acid gives with the osyd a beauti ul

crystalline chlorld C^HaSnCI. Heated with iodid of methyl, tm

yields a similar methyl' radical which the authors term stan-methyi,

but the iodid of amyl treated in the same manner appears to undergo

150 change even after a contact of ten or twelve d^ys.'-tomptes

4. Preparation of Magnesium.-Bv^sEii has observed tha fused

cblorid of magnesium is readily decomposed by the voltaic curren, so

that it is possible in a short time, and by the employment of a baUery

composed of a few pairs only, to obtain a mass of metal we.ghmg

several grammes. For the preparation of the chlor.d, L.ebig s method

is recommended
;
particular care must be taken, however, m drying the

Second Series, Vol. XIV, No. 42.—Ifor., 1862. 54
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mixture of magnesia and sal-animoniac to avoid the formation of a basic

chlorid. As a decomposing cell, Bunsen employs a porcelain crucible

divided into two parts by a diaphragm reaching to half the deplh of the

crucible. In this manner ihe chlorine set free at one electrode is pre-

vented from again conibining with the magnesium deposited upon the

other. The electrodes used are of carbon, in the form in which it is

prepared for Bunsen's battery ; into the surface of the negative pole

kerfs are cut to prevent the magnesium set free from floating to the

surface of the fused liquid and there taking fire. To determine the

quantity of magnesium formed in a given time, the author introduces a

tangents-compass into the circuit and deduces by a well known formula

the relation between the chemical and the magnetic effects of the cur-

rent, so that the latter being observed, the former may easily be calcu-

lated. Magnesium as obtained by electrolysis is upon a fresh fracture

sometimes faintly crystalline in large plates, at others fine grained ; in

the first case it is silver-white and very brilliant, in the last more bluish

gray and without lustre. Its hardness is nearly that of calc-spar. It

fuses at a moderate heat : in dry air it is wholly unchangeable and does

not lose its lustre ; in moist air it soon becomes covered with a coating

of magnesia. Heated to whiteness in the air it takes fire and burns

with an intense white light; the evolution of light by combustion in

oxygen is of unusual intensity—about 500 times that of a wax candle-

The metal decomposes pure cold water very slowly, acidulated w^ater

rapidly. Thrown upon aqueous muriatic acid the metal instantly ignites.

Concentrated sulphuric acid dissolves it slowly ; a mixture of nitric and
sulphuric acids has no action in the cold. The density of magnesium
was found to be 1-7430 at 5° C. Calculated from this, the atomic vol-

ume of magnesium is 86, or exactly double that of nickel. The metal
as obtained by electrolysis may easily be filed, bored, sawed or some-
what flattened by hammering, but is hardly more ductile than zinc at

ordinary temperatures. The magnesium obtained by means of potas-

slum contains a small quantity of that metal and is ductile ; that reduced
by electrolysis almost always contains traces of aluminum and silicon.

Ann. der Chemie und Pharmacie, Ixxxii, 137.

rf Beer wiih Strychnine.—Graham and Hofmann
at the instance of a prominent English brewer, Mr. Alsopp, and in con-
sequence of reports, originating in Paris, that English ale and beer
occasionally derived its bitterness from strychnine, have carefully tested

various specimens of these beverages, but without discovering a trace

of the poisonous alkaloid. Strychnine when present in no greater quan-
my than pJ^y^J of a grain may be detected by the following process.

The suspected powder is to be moistened with a drop of undiluted sul-

phuric acid and a few fragments of bichromate of potash added. An
intense beautiful violet color immediately appears at the points of con-

tact which quickly spreads through the' whole fluid, and after a few
minutes again vanishes. The presence of small quantities of organic

matter prevents this reaction ; in testing beer the authors adopted the

following process. Half a gallon of beer to which h grain of str>*ch-

nine had been added was shaken with two ounces of'animal charcoal,

and the fluid allowed to stand over night. The next day the beer was
found almost free from bitterness, the strychnine having been precipita-
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ted with the coal. The coal was thrown on a filter,* was^.d, ioilgd
with alcohol and the alcoholic fihrate distilled. The reeitluein the
retort was shaken with a few drops of a solutiou of caustic potash and
about an ounce of ether. The elherial solution evaporated on a'^v^atch

glass gave a mass in which the presence of strychnine was easily de-
tected by the test above given.

—

Ann. der Chemie und Pharmacie^
Ixxxiii, 39.

[Note.—It is perhaps not generally known that large quantities of
strychnine are manufactured in this country or imported from abroad
for the purpose of destroying wolves, foxes and other wild animals,

without injuring the skins. In travelling in Upper Canada about four

years since the writer found that strychnine was well known to the

settlers in that part of the British possessions, and was frequently em-
ployed by them during the winter season when the wolves became bold

enough to approach human habitations. Probably the officers of the

Hudson's Bay Company could communicate interesting details as to its

efficiency and as to the amount consumed.—\v. g.] w, g.

II. Mineralogy and Geologv.

1- On Diopside and Molyhdate of Lead, furnace products; by
J. Fr. L. Hausmann, (Acad. Sci. Gcittingen ; L'Inslitut, No. 956, April

28, p. 131.)—The crystals of diopside were from a Swedish furnace at

Gammelbo in Westmannland. They are two or three lines long;

translucent or transparent; grayish-pearly to greenish or reddish-gray.

G. =2 3-127. H. = 6. Composition,

Si ^l Mg Oa fe . :Sln ^a £
5-1-69 1-54 15-37 23-50 O'OS 1-66 1'94 1-16=100

corresponding to the general formula, ii^ gi^.

The molybdate of lead was found in a reverberatory furnace at Blei-

berg in Carinthia, in crystals very much like the natural crystallizations.

2, Formation of Arragonite and other minerals,—M.. Becqubrel

some time since showed that calc spar may be obtained in primary

rhombohedrons, through the slow reaction of a solution of bicarbonate

of soda, feeble in degree (2"), on laminae of sulphate of lime or gyp-

sum. On experimenting with a solution marking five or six degrees,

the carbonate of lime crystallized in the trimetric system, or in other

words, as arragonite. It is hence not surprising that arragonite should

be found in gy'pseous and saliferous deposits, like those of Spam, Salz-

burg, and elsewhere.
Calc spar may also be obtained by the action of a solution of potash,

marking 10% on gypsum, the solution being contained in a flask imper-

fectly closed. In this case the carbonic acid is derived from the

atmosphere.
, - i i t n

Brochanlite (subsulphate of copper) is easily obtamed, looking like

native specimens, by puUin<r a piece of porous hmestone m contact vyith

a saturated solution of sulphate of copper. The brochantite is deposited

upon the limestone in small crystalline tubercles along with crystals of

gypsum.
. , , 1 ,- c

Malachite (CuC+Cufi) may be obtamed by the reaction of coarse

porous limestone on a solution of nitrate of copper, markmg 12 or

15% and whea the action ceases, by plunging the mass into a solution
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of an alkaline bicarbonate marking 5° or G"". The piece of limestone

in the first case becomes covered with subacetate of copper, and this

subacetate, in the next step, changes to malachite ; or if prolonged, to

a double carbonate of copper and soda. The malachh© is in small

silky globules.

3. On the arlificial formation of Malachite; by M. Henri Rose,

(Konigl. Preuss. Akad., Oct., 1851.)—When a solution of sulphate of

copper is precipitated in the cold by carbonate of soda or potash, the

precipitate is at first voluminous, and of a blue color, but left for a

while and then washed, it becomes more dense and of a green color.

It has the composition of green malachite as found in nature.

4. >/

Jan., 1852.)—M. Gustaf Rose has examined the supposed pentagonal

dodecahedrons aflforded by the zinc furnaces of Silesia, and upon

which M. Nickles announced this as one of the forms of this metal,

and has pronounced them afrsre^^alions of crains instead of simple

crystals, and concludes that we have yet no suflScient evidence or tlie

dimorphism of zinc.

5. The Quader-Format Ion of Germa?iy.—On page 151 we have

given the title of two works of M. Geinitz on the Cretaceous formation,

Q
, wefollowing abstract of some of the results detailed by M. Geinitz

cite from the Quarterly Journal of the Geological Society, viii, 54,

(1852.) It was communicated to the Geological Society by Sir C. Lyell.

"The north side of the Hartz, where the Upper Quader-sandstone is

60 powerfully developed, has lately thrown a new light on the relations

of this rock with the Upper Quader-marl. Professor Beyrich, of Berlin,

who is now publishing a geological map of the above-mentioned dis-

trict, lately invited me to re-examine it with him and in company with

M, von Sirombeck, of Brunswick, and some other geologists.

The Upper Quader-sandstone near Heimburg is bounded by sandy

Upper Quader-marl. The greensand, or green sandy marl, above and

below the sandstone, has similar characters and the same fossils as the

,«rii;nhiirfT. and

Q
Q

LIST OF THE FOSSILS.

Callianaasa antiqua, Otto,

Faujasi, Otto

Serpula filift>rniis, Sow,

Belemnites quadratus, BL
Turritella sexlineata, Rom.
Rostellaria papilionacea, Goldf,
^— vespertiUo, Gofdf.

Cardita GolJfussi, J/ii//. (=PlioL^doinya
cauilata, Rom.)

Crassatella arcacea, Rom.
Venus faba, Sow.

Trigonia aliformis, Parle.

Area (Cuculliea) glabra. Sow.

Pectunculus sublawis, Sow.

Cardium Ottoi (C. Ottonis), Oetn

Gervillia Solenoidcs, Defr.

Ostrea laciniata, Nilss.

etc. etc.

The grey chalk-marl (kreide-mergel) of the hill (Schlossberg) at the

village of Heimburg, comprising the Trummer-kaik (the Conglomerate

of the Sudmerberg, near Goslar,) is connected with the green sandy

marl below it by similarity of organic remains, in the same manner as

the Upper Quader-sandstone is united with the Upper Quader-marl m
one and the same cretaceous series. This series of sandstones (the

Lower and Upper Quader of M. Beyrich), greensand and green sandy
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marls,* and grey and yellow chalk-marls (Kreide-mergel, and th

glomerate of the Sudmerberg with its Maestricht corals), is the e^^.,^-
lent o^ the tuff-chalk oi Maestricht, and the upper chalk with firestone
o{ other countries.

e con-

quiva-

I am likewise of opinion, that the Lower Quader-marl (lower flags
or marl- and sandstone-flags, also the variegated marl, and lower green-
sand of Essen) is the equivalent of the Lower Quader-sandstone, and
not of the Upper or chalk-flags, which are the equivalents of the Lower
chalk of Kent,

Consequently I obtain the following arrangement of the series :

I. Upper Quader [ l' ^,^^^' Quader-sandstone i ^ ^ ^^^^^^

Q
2. Upper Quader-marl

Lower Chalk.

r\ 2 1 L Lower Quader-marl f ti ^•

Quader { o t r\ a t * ^ = lourtia.
^ 2. Lower Quader-sandstone

ly. Hlls-clay = Neocomian.

Quader
six subdivisions."

6, Neio Zealand—According to recent accounts from this interesting

country, true pateozoic coal has been discovered in the north part of the

Middle Island. The accounts are too vague to be entirely decisive of

the important question, whether in those remotest masses of dry land,

remains of the ancient carboniferous floras are buried. Fossils are

stated to have been found in a white fine sandstone grit, but their na-

ture is not specified, except that remains o? some kinds of Fecopteris

and Sphe?iophyllu7n were mentioned, but the species are not named.

In the south and southwest regions of the Middle Island, Mr. Walter

Mantel], in an arduous exploration for three months, as government

Surveyor and Commissioner, in the almost uninhabited and dreary

tracts of that country, kept up an active search for the rare indig-

enous birds, and for fossils; but with the exception of a large par-

rot, believed to be unknown to naturalists, no additions were made to

the fauna of New Zealand. A diligent hunt for vestiges of the Moas,

and for a live specimen of Nolornis, was unattended with success. The

last accounts from Mr. Walter Mantell at Otago, (March 20,) stated

that the servants he had sent out to the localities which native traditions

pointed out as the habitat of the Notornis, had returned birdless, and

reported that the wild dogs occupied the country to such a degree, that

it was hopeless to expect the wingless birds could escape. The siufFed

specimen of Notornis in Dr, Mantell's possession (in London), bids fair

therefore, like the last of the Dodos, to be the sole representative of

Belgium and French Flanders; by
of

Its race.

7. On the Tertiary Stn
Sir C. Lyell, (from the Q
Aug., 1S52.)—The object of the investigations detailed m this elaborate

paper was principally to ascertain the geological relations of the Belgian

and Brhish Tertiary The various beds had received Belgian names,

derived from some prominent locality, by Mr. Dumont; and their cor-

flags

Biankenbur,
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relatives in the general tertiary series as recognized in other coun-

tries was not understood. The distinguished author, after extensive

researches has well unravelled the network before him, by a compari-

son of large suites of fossils collected by him, with the collections in

England. The following table presents at a glance the results arrived at.

Synoptical Table of Tertiary Formations of Belgimn and French Flanders,

Names adopted in

this memoir.

*-

Nomenclature
used l}y M. Du-
mont in liis Map

of Belgium.

A •• Loess and Alluvi
um.

Limon Hesbay
en.

British eqniva-

lentH.

French equiva-
lents.

Brick-earth,

drift, &:c.

Periods.

Alluvions and Post-pliocene &
Loess. Pleistocene.

B.L Antwerp Crag. Systeme JScal-

desien.

S. Diesticn.

C Bolderberg Sands. S. Boidenen.

Rod and roral-Crag de Caren-
tan, Norman-
die.

I

line Crass of
Suffolk

Pliocene,

Wanting,

D.L

Faluns de la

Loire.

Miocene.

Upper Limburg |S, Kupelien.
Beds, or Kupei-
inonde Clay.

D.2

D.3.

Middle Limburg, S. Tongrien su-
or Fluvio-ma- perieur.
rine.

E. 1.

Lower limburg. S. Tongrien in-

fprieiir.

Calcaire de la

Beauce.

Upper freshwa. 5^ables de Gres

ter and upper ^^^ Fontaine-

marine of the! blcau.

IsleofWisht. MarnesaOstrea
cyalhula.
Marnes supeii-

eurs an gyps.

Upper Eocene
(Lower Mio-

cene of many
authors).

E.2

Laeken Beds, or S. Laekenien. [Barlon Clay.
Upper Nuramu-
lilic {Nummuliies
variofarius).

Brussels Beds. or's. Bruxellien.
3Iiddle Nuramu-
litic {Nummulitts
Icevigatus),

Bagbhot and
Bracklesham
Beds.

Sables moyens
ou Gres de
Beaucharap.

Calcaire gros- Middle (orNum-

sier.

Lower IVummulit
ic beds (Nummn
lites planulntusi),

LiOndon Clay.

S.Panisclien'? &
S. Ypresien,
etagesuperieur

S. Ypresien,

Sables Soisson-

nais, partie su-

perieure.

mulitic)

cene.

Eo

etage inferieur. proper.

London Clay Wanting,

Plastic Clay and S. Landenien
Sands.

/ •

supcrieur

rx)wer London Lignite Soisson

Tertiaries.

Glauconite and S. Landenien Wanting.
Tufeau of Lin- inferieur.

cent.

nais.

Lower Eocene.

H.,..|MarlsandGlauco- S. Ileersien.
nite of Heers.

Wanting,

Intermedi'te be-

tween Eocene

and Cretace-

ous.

I Maealricht Chalk.,Calcaire de Ma-jWanting.
esiricht.

Cretaceous

The several beds here enumerated are described with fulness, their

fossils enumerated, and their condition of origin discussed. Among
the observations we find that the three divisions of the middle (or Num-
mulitic) Eocene are characterized, the upper, by the ISummulil^^ variO'

larius, the middle by the N. Icevigatus, the lower by the N.planulatiis.

Several species of Eocene Echinoderms are described in the paper by
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Prof. E. Forbes, and illustrated with lithographic figures. There are
also descriptions of the fossil fruits of Palms of the genus Nipadites.
The nut has some little resemblance in shape to a cocoanut and is often
six inches long. Thirteen species are enumerated by Mr. Bowerbank
from the London clay of the Isle of Sheppey; and among the Belgian
fossils this author recognizes four of the English species. Both the

Echinoderms and Palm fruits are from the Middle Eocene.

IIL Botany and Zoology.

1. The Botajiy of the Antarctic Voyage: 11. Flora of Neio Zealand

;

by Joseph Dalton Hooker, M.D., F.R.S. Part I. London : Reeve
& Co. 1852. 4to. pp. 80, tab. 1-20.—This work was announced in a
recent number of this Journal (vol. xiii, p. 51), and a full notice of the

earlier Flora Antarctica was given in vol. viii, 161* The plan of the

last-named work is adopted in the present, with some modifications,

which are explained in the Introduction. The Flora Antarctica being

addressed to scientific botanists alone, the descriptions as well as the

characters were written in Latin, and v/ell-known plants were merely

enumerated, without being described, except where the characters re-

quired considerable emendation. But the Flora of Neio Zealand^ be-

ing that of an important British colony, is planned so as to be most

useful to the colonial student, as well as to the learned botanist. The---^ .^ ^ - .— _- — - —r -- ^

author has therefore wisely given it somewhat of an elementary char-

acter, has defined both the genera and the species throughout in Latin,

and has printed the detailed descriptions in English, and "in the sim-

pliest language that can be applied to botany." Even the derivation

of the generic names is given. Dr. Hooker remarks that, "During a

residence in our colonies and foreign possessions, I have observed that

the residents are invariably anxious to acquire the names of the plants

around them ; they regret not having learned the rudiments of botany

in their youth, and are most desirous that their children should be

instructed in them; feeling that their practical knowledge, however

accurate or extensive, is useless beyond their own sphere. On my
return to England I was no less struck with the fact (which, as a juror

was prominently brought before me), that, for want of a little botanical

knowledge on the part of the exhibitors, large collections of vegetable

produce, sent to the Gteat Exhibition, were rendered all but valueless

;

and that, amongst, these, the contributions of New Zealand were con-

spicuous." It will not be Dr. Hooker's fault if this want is not reme-

died. The text of Part I. runs from the RaiiunculacecB to the Saxifra-

gacecB. The excellent plates go a little further, and include two um-

belliferous plants ; one of which is figured under the name of Eustyhs

geniculata. In the letter-press, it is to be hoped that another name

will be applied to this genus, as there is already a genus i^ws^^^Zw, pub-

lished some years ago, in PlantcB LindheimeriancE, founded on a Texan

Irideous plant.
i, j rpu i

The second part of this work has just come to hand. The letter-

press extends from the Saxifragacese to Ericacese; the plates, xxi-XL,

from Panax through Compositor. Shawia is referred to Eurybia, and

Brachyglottis with Bedfordia, to Senecio, a view which is perhaps suffi-

ciently borne out. The genus Eustylis, proposed on plate xx, in the first

part, is in the text now reduced to a subgenus of Anisotome. a. g.
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2. The Botany of the Voyage of H. M, S. Herald, under the com-
mand of Capt. Henry Kellett, R. K^ during the years 1845-51; by
Berthold Seemann, Naturalist of the Expedition. Part. I. 4to. pp.56.
Plates 1^10. London : Reeve & Co.—The botanical collections of this

voyage were made on the shores and islands of Western Arctic Amer-
ica, in North Western Mexico, on the Isthmus of Panama, in China
about Macao and Hong-Kong, at Oahu, Kamtschatka, in Ecuador
and the northern part of Peru. These collections are to be treated in

succession ; and the first part is occupied with a Flora of Western
Eskimaux-land, comprising all the plants known to occur on the Amer-
ican coast and islands, from Norton Sound to Point Barrow. Of this

interesting arctic flora, it has already been remarked by Sir William
Hooker, that the recent voyages and explorations, and the full collec-
tions of Mr. Seemann, have not added a single entirely new species.
This flora comprises 242 Pha:-nogamous plants, 3 Ferns, 2 Lycopodia-
ceae, 2 Equisetacea;, 30 Musci, 1 Liverwort, 21 Lichens, 2 Fungi, and
12 Alga).

' ^'

3. On the Microscopic Life of the Sedimeiit of the Mississippi;
by M. Ehreneehg, (Monatsb. Konigl. Berlin Acad.)—Ehrenberg's
samples of the Mississippi sediment were received from Lieut. Maury

A. G.

Wash
nessee

They were from Memphis, Ten
sample D, was sediment from the surface near the middle

of the stream, during high water ; E, same from a depth of 30 feet, at

the same time; F, from the surface of the stream at low water; G,
from the water at a depth of 20 feet, during low water.
The following is a list of the species observed.

POLYGASTllICA : 44.

Arcella Globulus,
Cocconeis borealis ?

lineala,

Placentula,
Cocconema Lunula,

?

DiiHugia la^vis, -

Oligodon, -

Eunotia amphyoxyg,

D E

*?

gibba, -

grannlata,

Spliierula,

Zebra ?

. « -

*

*

Fragilaria Rliabdosoma,
Gallionella distans, -

Levis, -

Gloeonema -—-?

*
J

F G

*
*

GompLonema Augur,
clavatum,

gracile,

Hiraantidlum Arcus, -

Kavicula amphisphenia,
gracilis,

Platalea, -

Sigma,

«

*

#2
*

*

*

*?

*?

*?

«

J

\m *

«
k
*

•

«
m

1

*j
1

!

m

*f «j

#
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Table coxtixued.

Podopphcnin Puniila, -

PiuuuIiLrla amphioxyB^
borealis ?ubacuta I

D

de _U3,

gibba»

Lcgumen,

viridis,

SurircIU Coccouclb^

Ubrilo,

E F G

?

TubeUnria —
f

f

TtocIk' ^monas hcTia,

*?

#

*i

«

pHlTOUTTlAaiA : 87.
IS 26

«

11 li

LitlioJoutiuzu anifulatum, -

liioninr^natuin,

Bursa, -

cuiUiKinatuni,

fur-utum,

uin, -

r]jityt>iinn, -

rriHtratiuu,

LiUiomentei Pi n, -

Liflio^plirtThlium irrogubwa,

bicoucavum,

clara'

coruut mil,

cronulntum,

curvatum,
denticul.^cuui,

Lrve,

oHliijUum, •

ovatiinij -

^ .dnUum,

rude, -

Serra, •

Hi)in]t rum,
Irabccula, -

triqnrtrum,

uniJeotatum,
Spongolithis aciculurls, -

fistulosa,

foraminosa,
* * *

S4

«
« *

20

*

«

*

*
«

*
*

«

*

*

*

«
«

ippica.

«

*

POLTTIIALAMU-

Rotaliarura fraginenta,
Textilaria globuloaa,

#

*
*

*

*

#

*

*

#1

16 1 24 20 24
^

27 2
•

8

*

Secoxd Sjekies, VoL XIV, No. 42.—Nov-, 1852. 55
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IV. ASTKONOMY.

1. New Planet,—Mr. J. R. Hijvd of London, discovered another
planet on the 22d of August, 1S52. It resembled a star of the ninth

magnitude, and its place August 22, 1852, 11^ 35"^' 39= Gr. m. t. was
R. A. 22*' 22'n 29-74, and N. P. D. 97" 32' 14"-1.

2. The Planet Melpomene, (Astr. Jour., No. 48.)—The planet dis-

covered June 24, 1852, by Mr. J. R. Hind, has been named Melpomene.
The following elements of its orbit are computed by Messrs. Schonfeld
and Thorraann in Bonn, from observations of June 24, July 16, and
August 12.

Epoch 1852, July 0, m. t. Berlin.

Mean longitude, - - - 284° 24' 33'^-97

Longitude of perihelion, - - 15 10 57 -10 \ M. Eqx.
" asc. node, - - 149 57 53 -72 j of epoch.

Inclination, .... 10 9 38 -04

Angle of excentricity, . - 12 33 45 -70

Log. of semi axis- major, - . 0-3612018
mean daily motion, . 3-0082039

(( 11

?/• On the 24th July,

1852, Dr. WestphaU at the Observatory of Gottingen, discovered a tel-

escopic comet nearfPiscium. The following elements are by Sonntag,
from observations of July 29 and Aug. 7 and 16.

Time, 1852, Oct. 11-35920 m. t, Berlin.
Long, of perihelion,

asc. node,
u a

Inclination,

Log, perihelion dlst.,

Motion,

42^ 47' 4''-9

346 44 30 -9

41 39 36 -7

0-1015642

direct.
4. ComeL—Prof. Secchi at Rome while searching for Biela's comet,

discovered about 3J a. bi., Aug. 26, 1852, a small nebulous comet in

the constellation GeminL
It is somewhat uncertain whether this is a new comet, or a portion

of Biela's, which was divided about the beginning of the year 1846.

Dr. Petersen and Dr. Gould arg however of opinion that it is undoubt-
edly the comet of Biela. The fat^f this comet, since the division, is

a matter of great interest. ^ ^
5. Shooting Stars of August 9-10, 1852.—At the meteoric epoch in

August of the present year the weather at New Haven was very un-

favorable for observation, During the night of the 9th, the sky was
alniost entirely overcast, and the following night was rainy, and obser-

vation wholly impossible. On the night of the 9th, Mr- John Edmands
watched here between 2^ and 3^ a. m. (10th) and within forty minutes
ending at 2^ 40"*, observed nineteen shooting stars, which with one or

two exceptions moved in paths which traced back would meet in the

constellation Perseus. During these forty minutes/ the sky was gene-
rally overcast except a small opening about ten degrees in diameter a
little south of the zenith. He estimated that had the sky continued
through the whole time of his observation as it was at the most favora-

ble moment, he could not have seen more than one-fifth of tlie meteors
that fell, and owing to the clouds he saw less than one-half that fell in
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the space visible at the best momenU From these data, it may safely
be inferred that the meteoric sprinkle of August did not fail this year.
M. Coulvier Gravier reports {Comptes Rendus Acad, Sc/., Aug. 16,

1852) ihat according to his observations at Paris from June 18 to Aug.
13, 1852, the average hourly number of shooting stars seen (by one
observer?) at midnight was in the first half of July about 8, from the
16th to the 21st, 11 { from the 22d to 27th, 21 ; from Aug, 2d to 6th,

38; on the lOih, 63; on the 11th, 50; on the 12th and 13th, 45.

£• Cm H*

V, Miscellaneous Intelligence.

1, British Association,'—The twenty-second meeting of the British

Association opened at Belfast on the 1st of September. The Report of
Dr. Royle, the General Secretary, states that the recommendation of
the Council in favor o^ the publication of Mr. Huxley's zoological and
anatomical researches, made during the voyage of H. M, S. Rattle-

snake, failed of obtaining an appropriation from the government, the

past year, and the Council recommend that the application should be

repeated ; also, that Dr. Hooker is already engaged under government
in arranging his materials on the Botany of India for publication, and
the first of the three volumes will not be readv before November, 1852

;

also, that Capt. Stracbey has assistance from the government to enable

him to. publish his Explorations in the Himalaya mountains and ia

Thibet, with maps and illustrations. The method of investigating the

tides of the Atlantic and a plan for the same, recommended by the

Council, is next given in this Keport. Among the foreign correspond-

ing members added this year to the list, we observe the names of

G. P. Bond and Dr. Asa Gray of Cambridge.

From the General Treasurer's Report, we learn that the receipts

for the year past, (from July 2, 1851 to Sept. 1, 1852,) have been

^1690 17s. M., and the disbursements, ^1450. Of the latter, £2Q1

were for expenses of the Ipswich meeting, 300 for printing the last

Report, 17 for engraving, 525 for salaries of the Assistant General Sec-

retary and Accountant (18 months), 100 towards Dove's Isothermal

lines, 234 for maintaining the Establishment at Kew Observatory, 20

for Experiments on the Influence -*f Soiar radiations, &c.

The address of the President, Cd^ S^abine, passes in review recent

investigations in Physical science, especially such as have been made

in England, or now deserve the special attention of the Association.

The establishment of an Observatory in the southern hemisphere for

the examination of the nebulro of 4he southern heavens, to be devoted

exclusively to that branch of sidereal astronomy, is recommended,

'he spiral nebula are supposed to reveal the probable existence m the

istant universe of forces with which we are unaquainted, the nature o
7
d f

which. Col. Sabine remarks, " the highest authorities are unable even

to conjecture " The " Physical features of the moon as compared

with those of the earth," is another topic for astronomical mvestigation,

commended to attention, and it is observed that Lord Rosse has ex-

pressed his willin-ness to undertake the research with one or two other

gendemen if the^'desire of the Association be expressed to that effect.

The publication, now in progress, of the "Markree Catalogue of Ecliptic
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Stars," and the results of the " Observations at the Armagh Observa-
tory," is announced.

With reference to the Mathematical and Physical Theories of highly

the President observes:—"The discussions will derive a more than

usual interest at this meeting from the remarkable discovery recently

made by Prof. Stokes, that under certain circumstances a change is

effected in the refrangibility of light,—and from the advantage we pos-

sess in having amongst us on this occasion the eminent mathematician
and physicist by whom this most important contribution to the science

of physical optics has been made. His researches took their origin

from an unexplained phenomenon discovered by Sir John Herschel,

and communicated by him to the Royal Society in 1845, A solution

of sulphate of quinine examined by transmitted light, and held be-

tween the eye and the light, or between the eye and a white object, ap

pears almost as transparent and colorless as water; but when viewed

in certain aspects and under certain incidences of light, exhibits an
extremely vivid and beautiful celestial blue color. This color was
shown by Sir John Herschel to result from the action of the strata

which the light first penetrates on entering the liquid ; and the disper-

sion of light producing it was named by him epipolic dipersion, from
the circumstance that it takes place near the surface by which the light

enters. A beam of light having passed through the solution was to all

appearance the same as before its entrance ; nevertheless, it was found
to have undergone some mysterious modification,—for an epipolized

beam of light—meaning thereby a beam which had once been trans-

mitted through a quiniferous solution, and had experienced its disper-

sive action— is incapable of further epipolic dispersion. In speculating

on the possible nature of epipolized light. Prof. Stokes was led to con-

clude that U could only be light which had been deprived of certain

invisible rays which in the process of dispersion had changed their re-

frangibility and had thereby become visible. The truth of this suppo-

sition, novel and surprising as it at first appeared, has been confirmed

by a series of simple and perfectly decisive experiments; showing that

it is in fact the chemical rays of the spectrum, more refrangible than

the violet, and invisible in themselves, which produce the blue superfi-

cial light in the quiniferous solution. Prof. Stokes hastraced this prin-

ciple through a great range of analogous phenomena, including those

noticed by Sir David Brewster in his papers on ^'Internal Dispersion ;"

and has distinguished between " cases of false internal dispersion" or

"opalescence," in which the luminous rays are simply reflected from

fine particles held in mechanical solution in the medium, and those of

"true interna] dispersion," or "fluorescence," as it is termed by Prof-

Stokes. By suitable methods of observation the change of refrangi-

bility was detected, as produced not only by transparent fluids and

solids, but also by opaque substances ; and' the class of media exhibit-

ing "fluorescence" was fo-und to be very large, consisting chiefly of

organic substances, but comprehending, though more rarely, some
mineral bodies. The direct application of the fact, as we now under-

stand it, to many highly interesting and important purposes, is obvious

almost on the first announcement. The facility with which the highly

r-efrangible invisible rays of the spectrum may be rendered visible by
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being passed through a solution of sulphate of quinine or other sensi-

tive nnedium, affords peculiar advantages for the study of those rays;

the fixed lines of the invisible part of the solar spectrum may now be

exhibited to our view at pleasure. The constancy with which a partic-

ular mode of changing the refrangibillty of light attaches to a particu-

lar substance, exhibiting itself independently of the admixture of other

substances, supplies a new method of analysis for organic compounds

which may prove valuable in organic chemistry. These and other ap-

plications of the facts as they are now explained to us, will probably

form subjects of notice in the Chemical and Physical Sections; and a

still higher interest may be expected from the discussion of the princi-

ple itself, and of the foundation on which it rests. A discovery of this

nature cannot be otherwise than extremely fertile in consequences,

whether-of direct application, or by giving rise to suggestions branch-

ing out more and more widely, and leading to trains of thought and

experiment which may confer additional value on the original dis-

covery by rendering it but the first step in a still more extensive gene-

ralization."

Mr. Joule's researches with reference to heat are briefly alluded to,

and mention is then made of some experiments in progress under the

for determining the injiiience of

the tem'perature at ichich suhsiances in a state affusion solidify—'' ^n

inquiry which was shown by Mr. Hopkins, in a report recently pre-

sented to the British Association, to have an important bearing on the

questions of the original and present state of the interior of the earth.

It is well known that the temperature of the earth increases as we de-

scend, and it has been calculated that at the rate at which the increase

takes place in such depths as are accessible to us, the heat at a depth

of eighty or one hundred miles would be such as to fuse most of the

materials which form the solid crust of the globe. On the hypothesis

of original fluidity, and assuming that the rate of mcreasc known to us

by obs°ervation continues farther down, and is not counterbalanced by a

considerable increase in the temperature of fusion occasioned by pres-

sure, the present state of the earth would be that of a solid crust of

eighty or one hundred miles in thickness envelopmg a fluid nucleus.

Mr. Hopkins considers this state to be inconsistent with the observed

amount of the precession of the equinoxes, and infers that if the tem-

perature of fusion be not increased considerably by pressure, the hy-

pothesis of internal high temperature being due to primitive heat can-

not be correct; whilst, on the other hand, if the temperature of fusion

be considerably heightened by pressure, he considers the conclusion to

be unavoidable, that the earth must be solid at the center.
^

Mr. Hopkins is assisted in these experiments, which are carried on

at Manchester, by the well-known engineering knowledge of Mr. l^a r-

bairn, and the equally well-known experimental skil of Mr. Joule

The m^incipal difficulties attending the experiments with substances of

low temperatures of fusion have been overcome and strong hopes are

entertained of success whh substances of more difficult fusibility The

pressures employed are from three to four tons to eight and ten tons on

the square inch. The latter is probably equal to the pressure at several

miles beneath the earth's surface."
??
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On the subject of Terrestrial Magnetism^ Col, Sabine remarks :

"We recognize in terrestrial magnetism the existence of a power
present everywhere at the surface of our globe, and producing every-

where effects indicative of a systematic action ; but of the nature of

this power, the character of its laws, and its economy in creation, wo
have as yet scarcely any knowledge. The apparent complexity of the

phenomena at their first aspect may reasonably be ascribed to our igno-

rance of their laws, which we shall doubtless find, as we advance in

knowledge, to possess the same remarkable character of simplicity

which calls forth our admiration in the laws of molecular attraction.

It has been frequently surmised,—and the anticipation is, I believe, a

strictly philosophical one,—that a power which, so far as we have the

means of judging, prevails everywhere in our own planet, may also

prevail in other bodies of our system, and might become sensible to us

in the case of the sun and moon particularly—by small perturbing

influences measurable by our instruments, and indicating their respect-

ive sources by their periods and their epochs. As yet we know of

neither argument nor fact to invalidate this anticipation ; but, on the

contrary, much to invest it with a high degree of probability. Be this,

however, as it may, we have in our own planet, an exemplification of

the phenomena which magnetism presents in one of the bodies of our

system, on a scale of sufficient magnitude, and otherwise convenient

for our study. Accordingly, the first object to which the British Asso-

ciation gave its attention w^as, to obtain a correct knowledge of the

direction and amount of the magnetic force generally over the whole^

surface of the globe corresponding to a definite epoch. *

It has been customary to represent the results of magnetic observa-

tions by three systems of Lines, usually called isogenic, isoclinal, and

isodynamic lines. (Lines of equal horizontal direction, of equal ver-

tical direction, and of equal force.) In the maps of these lines exist-

ing in 1838, large spaces of the earth's surface were either blank, or

the lines passing across them were very imperfectly supported by ob-

servations. In the more frequented parts, where observations were

more numerous, the discrepancies of their dates impaired their suita-

bility for combination ; for the position and configuration of the mag-

netic lines have been found to undergo a contimial process of syslemalic

change^ with the causes of which we are as yet wholly unacquainted,

but which has obtained the name of secular change, to distinguish it

from periodical variations of known and limited duration. Amongst the

most marked deficiencies in these maps, were the greater part of the

extratropical portion of the southern hemisphere,—the British posses-

sions in North America, and British India;—magnetic surveys of these

were expressly recommended, and the practicability and advantage of

making the observations on ship-board, and of thus extending them

over the surface of the ocean, were pointed out.

It is most pleasing to recall to recollection, and gratifying to ac-

knowledge from this chair, the favorable manner in which the recom-

mendations of the British Association were received by her Majesty s

Government and by the East India Company, and how promptly and

efFectually they have been carried out. The blanks in the southern

hemisphere have teen filled up by maritime Expeditions appointed ex-
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pressly for the purpose. Magnetic surveys have been completed of
British North America at the expense of our own government,—and of
the Indian Archipelago at that of the East India Company,—and India
itself is now in progress; whilst owing to the zeal of our naval officers,
contributions have flowed in from almost every accessible part of the
ocean. The co-ordination and mutual connection of so large a mass
of materials is necessarily a work of time, but is progressing steadily
towards completion, and when presented in one connected view, will
form the groundwork on which will securely rest a " general theory of
terrestrial magnetism" corresponding to the present epoch. Until
these combinations and calculations are performed, it would be obvi-
ously premature to speak of numerical values by which the magnetic
forces at one part of the globe may be compared with those of another,
or with forces of other descriptions ; and for the same reason it is de-
sirable to abstain for the present from notices of the geographical posi-
tions which particular lines, or, as some may deem them, critical points
in the magnetic resultants, may occupy on the earth's surface at the
present epoch. Such notices could only be as yet provisional, and
liable to the amendments which more exact and extended calculation
must be expected to produce. But thus much may be safely stated in

reference to the general character of the three systems of lines which
have been spoken of, that when derived afresh and exclusively from
the observations of the last few years, they do most fully confirm the
general conclusions derived from the observations of earlier date, which
^were submitted to the British Association in the Report on the ' Varia-
|ions of the Intensity of the Magnetic Force at different Points of the

Earth's Surface,' which preceded the Recommendation of 1838.

The magnetic phenomena, or as it is now customary to call them,
the three magnetic elements, appear to be everywhere and in both

hemispheres the resultants of a duplicate system of magnetic forces,

of which one at least undergoes a continuous and progressive transla-

tion in gec^raphical space, the motion being from west to east in the

northern hemisphere, and from east to west in the southern. It is to

this motion that the secular change in all localities is chiefly, if not en-

tirely, due ; affecting systematically and according to their relative

positions on the globe, the configurations and geographical positions of
the magnetic lines, and producing conformable changes in the direction

and amount of the magnetic elements in every part of the globe. The
comparison of the earlier recorded observations with those of the pres-

ent epoch gives reason to believe, that viewed in its generality, the mo-
tion of the system of forces which produces the secular change has

been uniform, or nearly so, in the last two or three centuries. Under

favorable conditions, the regularity of this movement can be traced

down to comparatively very minute fractions of time. By the results

of careful observations, continued for several years at the Observatory

of St. Helena,—where, in common with the greater part of the district

of the South Atlantic, the secular change of the declination exceeds

eight minutes in the year, and from its magnitude therefore may be ad-

vantageously studied,—every fortnight of the year is found to have its

precise aliquot portion of the annual amount of the secular change at

the station. This phenomenon of secular change is undoubtedly one



436 Miscellaneous Intelligence.

of the most remarkable features of the magnetic system ; and cannot

with propriety be overlooked, as it too frequently has been, by those

who would connect the phenomena of terrestrial magnetism generally,

mediately or immediately with climatic circumstances, relations of land

and sea, or other causes to which we are assuredly in no degree entitled

to ascribe secular variation,—and who reason therefore as if the great

magnetic phenomena of the earth were persistent, instead of being, as

they are, subject to a continual and progressive change. It may confi-

dently be affirmed that the secular magnetic variation has no analogy

with, or resemblance to, any other physical phenomenon with which

we are acquainted. We appear at present to be without any clue to

guide us to its physical causes^ but the way is preparing for a future

secure derivation of its laios to be obtained by a repetition, after a suffi-

cient interval, of the steps which we are now taking to determine the

elements corresponding to a definite epoch.
The periodical variations in the terrestrial magnetic force, which I

have before adverted to as distinguished from its secular change, are

small in comparison with the force itself; but they are highly deserving

of attention on account of the probability that by suitable methods of

investigation they may be made to reveal the sources to which they

owe their origin and the agency by which they are produced. They
formed accordingly the subject of' distinct recommendation from the

British Association, which met with an equally favorable reception.

To investigate these variations by suitable instruments and methods, to

separate each from the others, and to seek its period, its epochs of max-
imum and minimum, the laws of its progression, and its mean numer-
ical value or amount, constituted the chief purposes for which magnetic

ns inobservatories were established for limited periods at certain static

Her majesty's dominions, selected in the view that by a combination of

the results obtained at them, a general theory of each at least of the

principal periodical variations might be derived, and tests bQ thus sup-

plied whereby the truth of physical theories propounded for their ex-

planation might be examined. We are just beginning to profit by the

collocation and study of the great body of facts which has been col-

lected. Variations corresponding in period to the earth's revolution

around the sun, and to its rotation around its own axis, have been ascer-

tained to exist, and their numerical values approximately determined

in each of the three elements, the Declination, Inclination, and Mag-
netic Force, We unhesitatingly refer these variations to the sun as

l\\e\T primary source; since we find that in whatever part of the globe

the phenomena are observed, the solstices and equinoxes are the critical

epochs of the variations whose period is a year, whilst the diurnal vari-

ation follows in all meridians nearly the same law of local solar hours-

To these unquestionable evidences of solar influence in the magnetic

affections of the earth, we have now to add the recently ascertained

fact, that the magnetic storms, or disturbances, which in the absence

of more correct knowledge were supposed to be wholly irregular in

their occurrence, are strictly periodical phenomena, conforming with

systematic regularity to laws in which the influence of local solar hours

is distinctly traced.



Miscellaneous Intelligence. AST

But whilst we recognize the sun as the primary cause of variations

whose periods attest the source from whence they derive their origin,

the mode or modes in which the effects are produced constitute a ques-

tion which has been and may still be open to a variety of opinions

;

the direct action of the sun as being itself a magnet

—

its calorific agency

in occasioning thermo-electric and galvanic currents, or in alternately

exalting and depressing the magnetic condition of substances near the

surface of the earth or in one of the consthuents of its atmosphere,

have been severally adduced as hypotheses affording plausible explana-

tions. Of each and all such hypotheses the facts are the only true

criterion ; but it is right that we should bear in mind that in the present

state of our knowledge, the evidence which may give a decided coun-

tenance to one hypothesis in preference to others, does not preclude

their possible co-existence. The analysis of the collected materials

and the disentanglement of the various effects which are comprehended

in them, is far from being yet complete. The correspondence of the

critical epochs of the annual variation with the solstices and equinoxes

rather than with the epochs of maximum and. minimum temperature,

which at the surface of the earth, in the subsoil beneath the surface, or

in the atmosphere above the surface, are separated by a wide interval

from the solstitial epochs, appears to favor the hypothesis of a direct

action ; as docs also the remarkable ftict which has been established,

that the magnetic force is greater in both the northern and southern

hemispheres in the months of December, JanViary, and February, when

the sun is nearest to the earth, than in those of May, June, and July,

when he is most distant from it : whereas if the effect were due to tem-

perature, the two hemispheres should be oppositely instead of similarly

affected in each of the two periods referred to. Still, there are doubt-

less minor periodical irregular variations which have yet to be made

out by suitable analytical processes, which, by their possible accordance

with the epochs of maximum and minimum temperature, may support

in a more limited sense, not as a sole but as a coordinate cause, the

hypothesis of calorific agency so generally received, and so ably advo-

cated of late in connection with the discovery by our great chemist and

philosopher of the magnetic properties of oxygen and of the manner

in which they are modified and affected by differences of temperature.

It may indeed be difficult to suppose that the magnetic phenomena which

we measure at the surface of the globe should not be in any degree

influenced by the variations in the magnetic conditions of the oxygen

of the atmosphere in different seasons and at different hours of the day

and night; but whether that influence be sensible or not, whether i bs

appreciable by our instruments or inappreciable by them, is a question

which yet remains for solution by the more minute siftmg oi the accu-

mutated facts which are now undergoing examination in so many

"^"ToTu^tify the anticipation that conclusions of the most striking char-

acter,ind wholly unforeseen, may yet be derivable f-- i^e materials

in our possession, we need only to recall the experience of the last few

months, which have brought to our knowledge the
«^'f^"f °f f^

may possibly prove the most instructive, as it is
<=«^l-'"'y

"^ fir^^J'^^^^^

the least explicable of all the periodical magnetic variations with which

Series Nov., 1852. 56
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we have become acquainted. I refer to the concurrent testimony which

observations at parts of the globe the most distant from each other bear

to the existence of a periodical variation or inequality, affecting alike the

magnitude of the diurnal variations and the magnitude and frequency of

the disturbances or storms. The cycle or period of this inequality ap-

pears to extend to about ten of our years ; the maximum and minimum
of the magnitudes affected by it, being separated by an interval of about

five years, and the differences being much too great, and resting on an

induction far too extensive, to admit of uncertainty as to the facts them-

selves. The existence of a well-marked magnetic period which has

certainly no counterpart in thermic conditions, appears to render still

more doubtful the supposed connection between the magnetic and

calorific influences of the sun. It is not a little remarkable that this

periodical magnetic variation is found to be identical in period and in

epochs of maxima and minima with the periodical variation in the fre-

quency and magnitude of the solar spots which Mr, Schwabe has estab-

lished by twenty-six years of unremitting labor. From a cosmical

connection of this nature, supposing it to be finally established, it would

follow, that the decennial period which we measure by our magnetic

instruments is, in fact, a solar period^ manifested to us also by the

alternately increasing and decreasing frequency and magnitude of

obscurations on the surface of the solar disc. May we not have in

these phenomena the indication of a cycle or period of secular change

in the magnetism of the sun^ affecting visibly his gaseous atmosphere or

photosphere, and sensibly modifying the magnetic influence which he

exercises on the surface of our earth?"
Some observations follow on the measurements of the figure and

dimensions of the globe—on the tides of the ocean—and on the isother-

mal lines of Dove. It is also stated that *' the facts derived a few years

since from the barometrical observations at St. Helena, showing the

existence of a lunar atmospheric tide^ have been corroborated in the

last year by a similar conclusion drawn by Capt. Elliot, of the Madras

Engineers, from the barometrical observations at Singapore. The
influence of the moon's attraction on the atmosphere produces, as might

be expected, a somewhat greater effect on the barometer at Singapore,

in lat. r 19', than at St. Helena, in lat. 15^ 57'. The barometer at

the equator appears to stand on the average about 0*006 in. (more pre-

cisely 00057, in lat T 19) higher at the moon's culminations than

when she is six hours distant from the meridian."
The subject of Scientific Pensions has received successful attention

from the Parliamentary Committee appointed at Ipswich, and already

some pensions have been granted by recommendation of the President

of the Royal Society, viz., to Mr. Hind, the Astronomer, to Dr. Mantell,

the Geologist and Palaeontologist, and to Mr. Ronalds, who has been

for many years engaged in electrical researches. Another subject

before this committee was that of ''a more cheap and rapid interna'

tional communication of scientific puilications^'' respecting which it is

said that "the credit of the first move towards the accomplishment of

this desirable object is due to the government of the United States ;
by

whom an arrangement was made for the admission dutyfree vf all

scientific books addressed as presents from foreign countries to all insti-
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tulions and individuals cultivating science in that country,—such hooks
being sent through the Smithsonian Institution, by whom their further
distribution to their respective destinations xvas undertaken. This ar-
rangement was notified to our government through the British Minister
at Washington, and a similar privilege was at the same time requested
for the admission duty free into England, of books sent as presents
from the United States to public institutions and individuals cultivating
science in this country, under such regulations as might appear most
fitting. This proposition gave rise to communications between the
President of the Royal Society and the Chairman of the Parliamentary
Committee on the one part, and the Treasury and the principal Com-
missioner of Customs on the other; the result of which has been, the
concession of the principle of admission, duty free, into England of
scientific books from all countries, designed as presents to institutions

and individuals named in lists to be prepared from time to time by the
Eoyal Society, after communication with other scientific societies re-

cognized by charter,—under the regulation, however, that the books
are to be imported in cases addressed to and passing through the Royal
Society, This arrangement has come into operation; and it may be
interesting to notice, as giving some idea of its extensive bearing, that

the first arrival from the United States which has taken place under
these regulations, consists of packages weighing in all no less than three

tons. There is another branch of the same subject which is more diffi-

cult to arrange,—viz., the international Communication hy post of sci-

entific pamphlets and papers at reduced rates of postage; the Parlia-

mentary Committee have directed their attention to this part of the

subject also, and I earnestly hope that their exertions will be successful."

CoL Sabine closes with some remarks on a direct representation of
science in Parliameiit^ sometimes suggested, concerning which he gives

his individual opinion that ^' the possible gain would be incalculably

outweighed by the too certain evils ; and that scientific men cannot too

highly value and desire to retain the advantage they now possess in

the undisturbed enjoyment of their own pursuits, untroubled by the

excitements and distractions of political life."

2. On a mass of Meteoric Iron from near Seneca River, N. Y.; by

Prof. 0. Root.—A mass of malleable iron weighing nine pounds, was

found last fall in digging a ditch on a farm near the free bridge on the

Cayuga side of the Seneca River. It was drop shaped, about four

inches in diameter and seven inches in length. When found it was

coated with oxyd of iron.

The surface was uneven, and some of the prominent parts were ter-

minated by planes of octahedral crystals. Through the kindness of

Jacob Crowningshield and Leroy Partridge of Seneca Falls, I am in

possession of a°piece of the iron weighing three pounds, being the mid-

tile section of the original specimen. The internal structure of the

mass was very obvious" from the lines of crystallization presented on

the faces cut by the saw in dividing. After the faces were smoothed

and etched the figures were very distinct and beautiful, resembling

those on the Texas meteorite in the Yale Cabinet. When filings of the

faces cut were dissolved in nitric acid and the iron precipitated by am-

monia, the solution, on adding potash,, gave very manifestly the reac^

tion of nickel, and lience the specimen is undoubtedly meteoric iron.
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It may be an interesting fact, that the locality where this iron was
found is only a few miles from Waterloo, in Seneca county, w^here a

meteorite fell in 1827, as has been stated by Prof. Shepard.
3. The " King of the Nuggets^'*'' the largest specimen of pure Gold

found in Australia,—In the engraving annexed, we delineate a lump
of pure gold, weighing 21lhs, Qoz. 15(Zzi7f5., which was found in the

^^•og^^D^ ^^ Forest Creek, Mount Alexander, in the colony of Victoria.

Scale of six inches

f I ! I 1

LUMP OF GOLD FROM AUSTRALIA.—VALUE, $5500.

This marvellous lump of precious metal was, according to letters re-

ceived from Port Phillip, regarded with extraordinary interest even in

that gold-ridden community, and is the largest nugget yet found in

Australia. It was shipped by Mr. Joseph Herring, of Port Phillip, to

Messrs. Herring, of Old Broad-street, London ; and was brought with

a very large consignment of gold, in the barque Posthumus^ Davidson,

master. Amongst the gold brought by the Posthumus were several

nuggets, weighing upwards of a pound each, and one of lib. 8oz. 6diots. ;

these smaller lumps, however, contain quartz, whilst the "king of the

nuggets" seems a massive lump of pure gold of a very fine color. Our
engraving is considerably smaller than the nugget: we therefore give

a scale of six inches to enable our readers to judge of the real propor-

tions of the piece of gold, which is eleven inches in length, by five in

breadth, at the widest part.

—

Mining Journal.
4. On the Influence of Suggestion in modifying and directing Mus-

cular Movement, independently of Volition ; by Dr. W, B. Carpentek,
(Roy. Institution, March 12 ; Athenf^um, No. 1281,)—Public attention

has recently been so much attracted to a class of phenomena which

have received the very inappropriate designation o^ Electro-Biological

or simply Biological^ and so much misapprehension prevails regarding

their true nature and import, that it becomes the physiologist to make
known the results of scientific investigation, directed in the first place

towards the determination of their genuineness, and in the second, to

the elucidation of the peculiar state of the nervous system on which

their production depends. With regard to the genuineness of the phe-

nomena themselves, the lecturer stated that he could entertain no doubt

whatever; since ihey had been presented to himself and to other sci-

entific inquirers, by numerous individuals, on whose honesty and free-

dom from all tendency to deceive themselves or others implicit reliance

could be placed. But from the account commonly given of these phe-

nonjena—to the efiect that the will of the "biolodzed" subject is
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entirely subjected to that of the operator,—he entirely dissented. All
the phenomena of the "biologized" state, when attentively examined,
will be found to consist in the occupation of the mind by the ideas
which have been suggested to it, and in the influence which those ideas

exert upon the actions of the body. Thus, the operator asserts that

the " subject '^ cannot rise from his chair, or open his eyes, or continue

lo hold a stick ; and the " subject" thereby becomes so completely pos-

sessed with the fixed belief of the impossibility of the act, that he is

incapacitated from executing it, not because his will is controlled by
that of another, but because his will is in abeyance, and his muscles

are entirely under the guidance of his ideas. So again, when he is

made to drink a glass of water, and is assured that it is coffee, or wine,

or milk,—that assurance, delivered in a decided tone, makes a stronger

impression on his mind than that which he receives through his taste,

smell, or sigfit; and not being able to judge and compare, he yields

himself up to the " dominant idea." The same is true of what has been

designated " control over the memory." The subject is assured that

he cannot remember the most familiar thinsr, his own name for exam-
pie ; and he is prevented from doing so, not by the will of the operator,

but by the conviction of the impossibility of the mental act, which en-

grosses his own mind, and by the want of that voluntary control over

the direction of his thoughts which alone can enable him to recall the

desiderated impression. The same with the abolition of the sense of

personal identity.

Now, almost every one of these peculiar phenomena has its parallel

in stales of mind whose existence is universally admitted. Thus, the

complete subjection of the muscular power to the "dominant idea" is

precisely what is experienced in tiightmare ; in which we are prevented

from moving so much as a finger, notwithstanding a strong desire to do

so, by the conviction that the least movement is impossible. The mis-

interpretation of sensory impressions is continually seen in persons who

are subject to absence of mind, who make the most absurd mistakes as

to what they see or hear, taste or feel, in consequence of the pre-

occupation of the mind by some train of thought which renders them

unable rightly to appreciate the objects around them. In such peTsons,

too, the memory of the most familiar things—as the absent man's own

name, for example, or that of his most intimate friend—is often in

abeyance for a time ; and it requires but a more complete obliteration

of the consciousness of the past, through the entire possession of the

mind by the intense consciousness of the present, to destroy the sense

of personal identity. This, indeed, we often do in effect lose m ordm-

ary dreaming and reverie. The essential characteristic of both these

states, as of the " biological " condition, is, the suspension of voluntary

control over the current of thought, so that the ideas follow one another

suggestively; and however strange or incongruous their combmations

or sequences may appear, we are never surprised at them, because we*

have lost the power of referring to our ordinary experience.

There is one phenomenon of the " biological" state, which has been

considered preeminently to indicate the power of the operator s will

over his subject ; namely, the induction of sleep, and Us spontaneous

determination at a given time previously ordained, or by the sound of
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the operator's voice, and that only. It is well known that the expecla^

iion of sleep is one of the nnost powerful means of inducing it, espe-

cially when combined with the withdrawal of the mind from every-

thing which could keep its attention awake; both these conditions are

united in an eminent degree in the state of the biologized subject whose

mind has been possessed with the conviction that sleep is about to

supervene, and is closed to every source of distraction. The waking

at a particular lime may also be explained by the influence of expecta-

tion. Thus, however strange the phenomena of the " biological" stale

may at first sight appear, there is not one of them, which, when closely

scrutinized, is not found to be essentially conformable to facts whose

genuineness every physiologist and psychologist Is ready to admit. It

is not, however, in any large proportion of individuals that this stale

can be induced
;
probably not more than one in twenty, or at most one

in twelve. Males appear equally susceptible of it with females; so

that it cannot be fairly set down as a variety of ^'hysterical" disorder.

The lecturer proceeded to inquire, whether any such physiological

account can be given of this state as shall enable us to refer it to any

of the admitted laws of action of the nervous system ; and in order to

prepare his auditors for the reception of his views, he gave a brief ex-

planation of those phenomena of "reflex" action (now universally

recognized by physiologists) in which impressions made upon the nerv-

ous system are followed by respondent automatic movements. The

movements which we \exm volunlary or volitional differ from the emo-

tional and automatic, in being guided by a distinct conception of the

object to be attained, and by a rational choice of the means employed.

And so long as the volunlary power asserts its due predominance, so

long can it keep in check all tendency to any other kind of action save

such as ministers directly to the bodily wants, as the automatic move-

ments of breathing and swallowing. The cerebrum is universally ad-

mitted to be the portion of the nervous system which is instrumentally

concerned in the formation of ideas, the excitement of the emotions,

and the operations of the intellect; and there seems no reason why it

should be exempted from the law of " reflex action," which applies to

every other part of the nervous system. And as the emotions may act

directly upon the muscular system through the motor nerves, there is

no a priori difficulty in believing that ideas may become the sources oi

muscular movement, independently either of volitions or of emotions.

Now, if the ordinary course of external impressions—whereby they

successively produce sensations, ideas, emotions, and intellectual pro-

cesses, the will giving the final decision upon the action to which they

prompt—be anywhere interrupted, the impression will then exert its

power in another direction, and a "reflex" action will be the result.

This is well seen in cases of injury to the spinal cord, which ^discon-

nects its lower portion from the sensorium whhout destroying its own

power; for impressions made upon the lower extremities then excite

violent reflex actions, to which there would have been no tendency ii

the current of nervous force could have passed upwards to the cere-

brum. So, if sensations be prevented by the state of the cerebrum

from calling forth its ideas through its instrumentality, they may re-act

upon the motor apparatus in a manner which they would never do m
its state of complete functional activity.
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This the lecturer maintained to be the true account of the mode in

which the locomotive movements are maintained and guided in states

of profound abstraction, when the whole attention of the individual is

so completely concentrated upon its own train of thought, that he does
T\oi perceive the objects around him, although his movements are obvi-

ously guided by the impressions which they make upon his sensorium.

On the same grounds, it seems reasonable to suppose that when ideas

do not go on to be developed into emotions, or to excite intellectual

operations, they, too, may act (so to speak) in the transverse direction,

and may produce respondent movements, through the instrumentality

of the cerebrum ; and this will of course be most likely to happen
when the power of the will is In abeyance, as has been shown to be

the case in reeard to the direction of the thoupjhts ir! tlie states of elec-

tro-biology, somnambulism, and all forms of dreaming and reverie.

Thus the ideo-motor principle of action, as contrasted with the excito-

motor and sensorio-motor, finds its appropriate place in the physiolog-

ical scale,—which would, indeed, be incomplete without it. And when
it is once recognized, it may be applied to the explanation of numerous
phenomena which have been a source of perplexity to many who have

been convinced of their genuineness, and who could not see any mode
of reconciling them with the known laws of nervous action. The phe-

nomena in question are those which have been recently set down to the

action of an " od-force,"—such, for example, as the movements of the

** divining-rod," and the vlbraiion of bodies suspended from the finger;

both which have been clearly proved to depend on the state o^ expectant

attention on the part of the performer, his will being temporarily with-

drawn from control over his muscles by the state of abstraction to which

his mind is given up, and the anticipation of a given result being the

stimulus which directly and involuntarily prompts the muscular move-

ments that produce it.

5. Motion in the Bunker Hill Monument through the action of the

Sun's heat, (from the Proc. Amer. Assoc, vi, 81.)—Prof. Horsfoud

in the course of some experiments with the pendulum at the Bunker

Hill Monument observed that the ball of the pendulum at rest did not

hang permanently over the same spot. The monument is an obelisk of

granite 221 feet high, and 30 feet square at base ; the cavity within is

7 feet across at bottom and 5 feet at top. The pendulum was sus-

pended at the center of the roof. The departure of the ball from the

center commenced before 7 o'clock A. m. on a sunny day ;
at this hour

it was to the vyestward ; at noon to the northwest; and at evening to

the eastward. In the progress of the afternoon it had twice the amount

of motion observed in the morning. During the night, it was grad-

ually restored to the central position- The greatest diameter of the

irregular ellipse described by this movement was nearly half an mch,

and the least less than a quarter of an inch. The direction of the

change at noon is attributed to the position of the monument, its sides

varying 20° from the cardinal points. In cloudy days there was no

motion of the pendulum point; and a shower one afternoon so cooled

the monument as to produce a reverse movement which was apparent

in a few minutes. The speedy effect of the shower shows that the

heat, to which the expansion is due, penetrates to but a small distance.
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6. Spots oil the Sun.—The following results of observations by H.
Schwabcj at Dessau, (from the Astr. Nachr.) are published in a paper

on the sun, by Alfred Gautier, in the Bibliotheque Universelle de

Geneve for July, 1852,

Results of 26 years of Ohservations on the Spots of the Sun^ ly H.
Schwabe^ at Dessau.

—
Days of Number of Epochs of maxi- ; No. of days each

Date. obser^'fitions groups of sjiots mum & minimum y'r when no spots

each year. each year. group? of spots. were observed.

182t> 277 118 22

1827 273 161 2
1S2S 282 225 Maximum.
1820 * 244 199

1

1

1830 217 190 1

1831 239 149 3

1832 270 84 49
1333 267 83 llintnium. 139
1834 273

i

51 120
1835

1

244 173 18

1836 200 272
1837 168 333 Maxiiaum.
1838 202

1

282
1839 205 162
1810 263 152 3
1841 283 102

1

15
1842 307 68

r

64
1843 324 34 Minimum, 149

1

1844 320 52 111
1845 332 114

1

r

1
29

1846 314 157 1

184Y 276 257
1

1848 278 330 ' Maximum.
1849 285 238

\

1

1850 30S 186 2

1851

Mean of ) 2

308 151
»

:68 days 164 ^roupd.
26 years ) of <observations.

t-J X
F

In making his observations, M. Schwabe, on each clear day, counts

the number of distinct groups of spots which he perceives, assigning at

the same time a number in order to each group, and counting the same

one only once in a single rotation of the sun. The table is remarkable

in presenting a decennial periodicity in the appearance of the spots. The

number of spots seen in 1826 was 118 ; from this there was an increase

to 161 in 1827 and 225 in 1828, and then a decrease to 33 in 1833.

The number again increased, and was 333 in 1837, 282 in 1838, and

34 in 1843. Again it increased and after five years in 1848, it was

330, since which there has as:ain been a decrease. Moreover at the

time of minimum the spots are much smaller than at the maximum.
In 1844 the largest was hardly 4' broad. While in .1848 three groups

were 8J' across, and one spot appeared for seven or eight consecutive

rotations,

AL Gautier observes that he has remarked a singular connection be-

tween this decennial period in the spots, and a decennial period in the

variations of the magnetic needle recently pointed out by Dr, Lamont
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of Munich.* According to this astronomer, since August, 1840, the
mean annual amplitude of the diurnal variation of magnetic declination
between 8 a. m. and 1 v, M. augments regularly (or fa-e years and then
diminishes for five years. The epoch of the minimum of this ampli-
tude corresponds to the middle of the year 1843, and that of the maxi-
mum, to the middle of 1848, He has also found, from the Gottingea
observations a maximum in 1837, corresponding with the above observa-
tions on the spots.

The results of Dr. Lament have been confirmed by M. Reslhuber at
the Observatory of Kremsmiinster in Austria. Thus in 1843, the an-
nual mean diurnal variations of declination and intensity have been
respectively 6' 28"-6 and -f'
and +000138. In 1848,
1849, 10' 39^^-5 and 0*00230.

//,9

+ 000273; in

M. Schwabe has deduced from eight observations with regard to the

period of rotation of the sun, 25*07 days as the shortest, 25-75 as the

longest; the mean of his results gives 25'507 days. He remarks that

some of the spots have a brownish red color ; one was examined with

glasses of different colors, to avoid any source of error; its north side

was reddish-brown, more red than brown. The next day it had much
changed and the border had the usual gray color.

M. Rodolphe Wolf, of Berne, has been registering the spots since

1847 ; and lie concludes that the number through a year so varies, that

if a curve be drawn to express the variation, this curve has undulations,

ihe more regular of which correspond each to a period of about 27^
days, or the period of the sun's rotation with relation to the earth. As
bearing on this subject, the author states that M. Buijs Ballott of Utrecht

has concluded from thermometrlc observations at Harlem, Zwanen-
bourg and Dantzig, (see Pogg. Ann,, 1851, Dec,) that during a num-
ber of years, at each period of 27'7 days there is at these places a small

elevation of temperature and at the intermediate period a diminution.

7. On the Freezing of Vegetables,—In connection* with an abstract

of Prof. J, LeConle's paper On the Freezing of Vegetables, (this Jour-

nal, volume xiii, 84,) published in the Bibliotheque Universelle for

June, 1852, the following note is inserted by M. A. de Candolle, show-

ing that the action of freezing, on vegetation for some years has not

been altogether misunderstood by botanists. ^'In 1838, 1 published in

the Bulletin de la Classe d'Agriculture de Geneve (No. 120, p. 171),

in an article on the intense cold of January, 1838, the following re-

marks—after first alluding to the observations of Pictet and Mau-

rice who found the temperature of the centre of a chesnut tree below

zero, and also the experiments of M- Ch. Coindet, who after a pro-

longed cold had extracted from the middle of a large tree, small crys-

tals of ice :—' These trees are however not dead. I have myself, after

a cold but little intense, seen crystals of ice in the interior of the buds

of several trees which have not suffered from it. Young branches,

the buds of many trees, and the leaves of the plants of our country

are in winter often penetrated beyond doubt with a cold several degrees

.
_

- _ __ — —-^^—— — I I
^iii^i" "^

I II ^

* This coincidence, as M. Gautier afterwards observes, is mentioned by Sabiue

a deduction from the observations made at Ilobarton from 1841 to 1848.

Second Series, VoL XlV, No. 42.—Nov, 1852. 51
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below zero (centigrade) ; and although the viscous liquids of the slen-
der tubes congeal with difficulty, it must frequently happen that con-
gelation takes place, without the plant or the organ perishing. Thus
cold does not kill vegetation by a mechanical action proceeding from
the congelation of the liquid as some naturalists pretend. We must
recognize rather a physiological action ; that the vitality of the tissue is

destroyed by a certain degree of cold followed by a certain degree of
heat, according to the peculiar nature of each plant. The vegetable
and anima! kingdom, according to this view, will act alike. In the
same manner as the gangrene that sets in after the thawing of a frozen
part causes the death of an animal tissue, so the change or putrefaction
which follows a rapid thawing will be the principal cause of the death
of the vegetable tissue. It is well known in practice how to manage
the transitions of temperature to preserve ihe organs of vegetables.'

Since 1838, until my connection with the Academy of Geneva ceased,
I stated in my annual lectures that cold may act in two ways on vege-
tation :—either physically, by the contract'ion or congelation of the
liquids, which often does not kill ihem ; and physiologically, by an
action upon the tissues and upon vegetable life, which the laws of phys-
ics do not account for. The most striking example of this last, is the
immediate death of hot-house plants when exposed to a temperature of

+ 1 or -i-2° C, which causes no congelation. The action of the same
degree of temperature is very different on two allied species, and some-
times on two varieties of the same species."

8. Medals of Creation.—Dr. Mantell is engaged on an entirely
new edmon of his "Medals of Creation, or First Lessons in Palaeon-
tology," which will be brought up to the present state of the science
and enriched with many new illustrations. It will be printed uniform
with the sixth edition of the Wonders of Geology, the Geology of the
Isle of Wight, and the " Petrifactions and their Teachings ;" the scries
will thus form six volumes comprising the most important and recent
works of the author.

9. On the Cereus Greggii; by Dr. Engelmann.—[The following
observations, were sent in as a substitute for a sentence on page 339,
but were received too late for insertion at that place.—Eds.]

Ihe curious Cereus Greggii, Y.., h^s been noticed from the Pecos
nver east to the MImbres Mountains west of El Paso, and from Chi-
huahua towards the mouth of the Gila, but always in isolated speci-

mens, very scattering and rare. The fruit which was figured in Emory's
Report, is deep scarlet, succulent, with short spines on the pulvilli;

It IS oval, sessile and attenuated at base, and not stipitafe, but long
acuminate, and with the long tube of the flower curved downwards,
remaining attached to its point. The seeds are black and opaque, ru-

gose and pitted, and about one line in diameter. The root is large, tur-

nip-shaped, and produces many stems, 2-4 feet high. The young plants

raised from seeds are dark purplish ; triangular root not yet enlarged.
Collections of CactacejE have also been recently made by Dr. John

M. Bigelow of the Boundary Commission, who has sent them to me for

examination. My collection under study includes about 12 species of

Mamillaria, 8 Echinocacli, 12 Cerei and 12 Opuntije, most of which
are new forms.

St. Louis, Sept. Vth, 18o2.
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10. On the Oscillations of Suspension Bridges; by J, H. Rohrs,
Esq., M. A., (Lond. Edin. and Dub. Phil. Mag., iii, p. 316, 1852.)—la
this paper the oscillations of a chain suspended at two points were dis-

cussed, with a view to explain the causes of fracture in suspension-

bridges, by vibration arising from the tramping of troops, gusts of wind,

&c., as well as to suggest means for obviating the mischief under those

circumstances. The following were some of the most remarkable re-

sults arrived at

:

1st. That if the tension at the ends of the chain where it is suspended

be kept constant by allowing play at those points, the variation of ten-

sion due to vibration at any other point of the chain will be but small.

2ndly. That if the chain be tied at the points of suspension so that it

can have no motion there, a slight extent of vibration will produce com-

paratively a great increase of tension.

3rdly. That periodic forces, such as may betaken, for instance, to

represent the efTect of tramping in time' of troops moving across the

bridge, are dangerous in the extreme, as if they happen to coincide in

period with any of the possible types of vibration, the extent of vibra-

tion will increase continuously, till it ceases to be represented approxi-

mately by a linear or even an equation of the second order ; in this

case, the chain will be divided by nodal points where there is no vertical

motion.

4[hly. That the mere transit, without tramping, of ordinary loads at

an ordinary pace w^ould not cause sensible vibration in a bridge of wide

span ; but that terms not periodic might be introduced by the variable

pressure of wind sweeping in rapid gusts along the platform.

11. Siberian Exploring Expedition.—The expedition for exploring

Siberia, organized by M. Demidoff, for the years 1833, 1854, 1855,

will includ'e the following scientific men. For zoology and botany,

Prof. Alexander von Nordmann, of the University of Helsmgfors, Fm-

land, in 1837 associated with M. Demidoff in the voyage of the Crimea

;

as aid in zoology and botany, M. Arthur von Nordmann, son of the

Professor ; for entomology, Dr. Ma^klin, of the University of Hdsing-

fors; for mineralogy and metallurgy, M. LePlay, Engmeer-uvchief of

the mines of France, and a member of the Crimea expedition, and tor

fifteen years the "Conseil Technique^' of the Siberian Mineral Ji^xplo-

r'ations under M. Demidoff; for mineral observations, hyg^^n, &c., Ur.

J. B. Laure ; for painter tof lanscapes, portraits, &c., M. Kattet; lor

natural history painter, M. Weight of Helsingfors ;
and M. Alphonse

Baudin, son of the admiral, will have charge of the journal of the voy-

age. A geolocrist and another person for physics are yet to be appointed.

Ulnsiitut, No, 953, April 7, 1852. ,.,.,, , . , ,.

12. Rain^in the Khassya Hills, (Murchison^s Address befoe Uie

Geogr, Soc, 1852.)-My friend, Professor Oldham,
),"

anting to me

from^ ChurrL Poonjee, i'n the Khassya Hills, north of Calcutta sates
^

' — - ' - "- 8A fathoms, per annum ?

550 inches of which descend in the s.x ra.ny months commencing in

May ; and that in one day he measured a fall of 25-5 inches !
This

remarkable phenomenon was, it appears, previously well knovvn to Drs

Hooker, ThLson, and other scientific men ; but as the facts were only

recorded in local periodicals, it is well to give them as great a pubhcity

in England as they have obtained in Bengal.

i
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OBITUARY.

John Pitkin Norton, Professor of Scientific Agricullure In Yale
College, died at Farmington, the residence of his father, on Sunday,
September 5ih, 1852, aged 30 years. Prof. Norton was appointed to

the place he filled so well, in 1847. His cheniical studies were com-
menced in 1842 at New Haven, where he attended for two seasons the

lectures of Prof, Silliman the elder, and occupied himself in study and
research in the Analytical Laboratory of B. Silliman, Jr. He had
already acquired a thorough knowledge of the duties of a practical

agriculturist^ in the management of his father's estate. After two
years spent in chemical and m'ineralogical investigations in New Haven,
he sailed for Scotland, where he studied British agriculture and agri-

cultural chemistry under Prof. James F. W: Johnston at Edinburgh.
During this period of nearly two years his chief chemical investigation

was upon the Oat, a very comprehensive and able research, which won
the prize of 50 guineas from the Highland Society. As this investiga-

tion was published at length in this Journal,* it is sufficient to say that

he undertook to determine both by qualitative and quantitative experi-

ments, the variations and changes which occur in the amount of water,

and of mineral constituents contained in the individual organs of the

plant during the period of Its growth. He subsequently inquired what
relation existed between the mineral constituents of the plant and of
the soils on which it grew. Returning to America in the summer of
1846, he was appointed in the autumn of that year to the chair which
he held until his death. Soon after this appointment he returned a
second time to Europe, where he spent nearly another year at Utrecht,
under the celebrated Mulder, in the completion of his studies in agri-

cultural chemistry.

In the autumn of 1847 he joined Prof. Silliman, Jr., in the Analytical
Laboratory of Yale College, which was now removed to a larger build-

ing, and the increased facilities for instruction in agricultural as well

as general chemistry, drew to this laboratory an additional number of
pupils. In January, 1848, Prof. Norton began his first course of lec-

tures on scientific agriculture to a class composed mostly of practical

agriculturists, in addition to the students in special chemistry.
During his term of duty, he published his Elements of Scientific

Agricullure, and edited with valuable notes and corrections, Stephens'
Book of the Fcirm, in two volumes. Both while in Europe and after

his return he published numerous letters on subjects of agricultural

science, chiefly in the Albany Cultivator. These letters were always
remarkable for sound judgn^ent, thorough accuracy and fullness, and the

lively style in which they were written. Besides the memoirs on sub-

jects of science before alluded to, Prof. Norton published researches and

observations on the potato disease,! and on the proteine bodies of peas

and almonds.f The latter was his chief occupation while under Mulder.

After October, 1849, Prof. Norton was sole director of the Yale Ana-
lytical Laboratory, in consequence of the appointment of his colleague

to a distant post of duty. In the winter of 1851-52, he entered zeal-

ously into the plan of establishing a University at Albany, in which
agriculture and its connected science*s should receive ihe direct patron-

* Vol iii, [2], 100, 818. f Ibid. [2], ii, 281, iy, 70. % Ibid [2], r, 2
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age of the State. In order to give a course of lectures before this new
institution it became necessary for him to travel from New Haven to

Albany twice each week, lecturing in each place three times. This
exertion proved too much for his strong frame and developed the latent

seeds of pulmonary disease, which in an uncommonly brief space cut

him down, just as he had fairly entered upon the wide field of his use-

fulness perfectly fitted for his duties, enjoying the entire confidence of
the whole agricultural community, and bound by the strongest ties of

personal regard and affection to a large circle of friends.

He was a man of noble generosity and the highest moral excellence,

as well as accurate science ; we doubt not that death has opened to him
a more exalted sphere of happiness, and a wider range of knowledge,

Charles Athanasius Baron de Walckenaer, (Murchison's Address

before the Geograph. Soc, 1852.)—Walckenaer died recently at Paris at

an advanced age. He was a member of the Academy of Inscriptions

and Belles Lettres, and of the Institute of France, of which during the

last twelve years he had been perpetual secretary. Though he was the

author of works which have procured for him an European fame as a

writer on geography, it is to be noted that his first appearance in the

'world of letters was as a naturalist, and by publishing works on inseqts

(Arachnidfe), he gained for hinjself the friendship of Cuvier. Soon,

however, abandoning that career, M. de Walckenaer edited the first edi-

tion of Azzara's ' Voyages dans TAmenque Meridionals'* Indeed, we
learn from himself, thai, amidst all his accomplishments, his real pas-

sion was comparative geography, and of this he gave a most success-

ful proof in his remarkable work entitled 'Geographie Ancienne, His-

torique et Comparee, des Gaules Cisalpines et Transalpines,'—a work

^which obtained for him one of the great prizes of the institute, and a

place in that illustrious body. Eminent geographers, such as Delisle,

D'Aaville, Rennell, Gosselin, and Vincent, had admitted the vast diffi-

culty of comparing old geography with new, arising in a great degree

from the difi^erent measures referred to by classical authors; but our

perspicuous and indefatigable associate overcame all such obstacles,

M. de Walckenaer published other geographical works on ancient

and modern geography, an historical view of the East, Polynesia, and

Australia, on the interior of North Africa, besides a general history of

voyages and travels and many detached memoirs.

He was also a good biographer, having published the 'Life and

Writings of La Fontaine,' the ' Life of Horace,' and the 'Memoirs of

Madam'e de Sevigne ;' by the last-mentioned of which works he is per-

haps best known to the general reader. The first lines m it show how

well he could impart the artistic feeling of a geographer to a literary

production ; for the old castle of Bourbilly, in which the inimitable au-

thoress was born, is there placed before us by the hand of a master,

as surrrounded by its meadows, slopes, rocks, and river.
.

M. de Walckenaer, who had been employed in the civil adrnmistra-

lion of Napoleon, became Secretary-General of the Department of the

Seine at the Bourbon restoration, and was created a Baron in 1830.

He was one of the most frequent attendants at the meetmgs of the

Academy, of which he had been a member since 1813, and was, when

he died, a Vice-President of the Geographical Society ot trance.
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VI. Bibliography.

1, Address at the Anniversary Meeting of the Royal Geographical
Society, May 24, 1852; by Sir R. I, Muechison. 72 pp. 8vo.—This
pamphlet commences with a mention of the Explorations of Dr. Rae
and Capt. Strachey, the former in northern North America, the latter

in the Himalayas, and the presentation to them of the Gold Medals of

the Geographical Society. The able address of Murchison, after some
introductory remarks, makes mention of the career of several members
of the Society who have died the past year: among whom are Vice

Admiral Sir Charles Malcolm, who died at Brighton, June 14, in his

69th year
;^
Mr. Bartholomew Frere, born in 1776 ; the Earl of Derby,

for some time President of the Zoological Society of London ; Com-
mander Frederick Edwin Forbes, R.N., author of "Dahomey and the

Daliomans," who died on the 25th of March at the age of 34 years:

and of foreign members, Walckenaer of France, Schouw of Denmark,
and Inghirami of Florence. The author next reviews the recent Arctic

researches, and the Gold Explorations in Australia, and mentions the

researches in Physical and Descriptive Geos;raphy made by British inves-

tigators, and to some extent those of foreign countries. He makes men-
tion of Johnston's Physical Atlas, Petermann's elementary physical maps,
the first on the chief botanic regions of the world, the last on oceanic cur-

rents and river systems ; also Dr. Smith's Ancient Geography ; some re-

searches of the Meteorological Society; and the Ordnance Survey of

Scotland. Among the labors on the Continent of Europe, he refers to

those of the Imperial Geographical Society of St. Petersburg, the Trans-
actions of which now extend to 5 volumes; a pamphlet by Khanikof and
Tolstoi^ containing various positions in northwest Asia astronomically/
determined

; the explorations of the sea of Azof by Capt. Bukatof, not

yet published
; the Hypsographical, Mining and Arboreal maps of Swe-

den prepared by the Crown Prince of Sweden and Norway ; the topo-

graphical survey of Sweden yet in progress, the triangulation in which

unites with that of Russia and so with that of the rest of Europe, in

the Aoland isles of the Bothnian Gulf; the levellings from Torneo to

Alten in the North Sea; Prof. Than's fourth volume of the description

of Sweden ; Admiral Klint's Maritime Atlas, now continued by the

Swedish Admiralty; the survey of the "Sea Bridge" (Havbroe) or

batik, along the coast of Norway, which has resulted in proving that the

Jutland bank stretches west and north to about 60° and is separated

from the Norwegian bank by a channel nearly 200 fathoms deep, and

both represent the '^osars" or gravel ridges oT the land ; the third vol-

ume of Admiral Zahrtmann's Danish Expedition round the world;

Ritter's second part of ihc Geography of Palestine; Berghaus's Geo-

graphical Annals and 2nd edition of his Physical Atlas; A, Erman^s

work on the Temperature of Springs; the topographical maps of Ba-

varia now nearly completed in 113 sheets, on a scale of 1'28 inch to

the mile ; maps of the Cantons of Appenzell and St. Gallen by M. Zug-

ler, on a scale of 2^ inches to the mile, the topography of which is

wonderfully accurate", and beautiful in execution, the lights being ihrov^^n

in perpendicularly ; second part of E. Balbi's '' Nuovi Elementi de

Geografia ;" the geological map of Belgium in course of publicaiioo
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by M. Dumont of Liege ; various charts published under the French

government of the South of France, parts of the Pacific, &;c. ; the

Military Map of France, 149 maps of which are completed out of 258,

a survey begun in 1818 and to be completed in 1855, the annual ex-

pense being about =£30,000 per year ; a fine map of Greece in 30 sheets,

by Col. Peytier of the French Expedition in the Morea.

Some explorations in South America are also alluded to; the Indian

researches by Dr. J. D. Hooker, and Capt. Slrachey ;
Craufurd's Memoir

on the Geography and Statistics of Borneo ; Carter's account of a por-

tion of the Arabian Coast with its Geology, in the Journal of the Bom-

bay Branch of the Royal Asiatic Society for 1851 and 1852 ; Explora-

tions in Africa of Messrs. Oswell and Livingston, of Mr. Garriott, of

F. Galton, and the publication of the work in French of Messrs. Ga-

lunie and Ferret on Abyssinnia in 1841-42.

The author appears to have been ignorant that any coast surveys,

or explorations of any kind, were in progress in the United States,

and alludes only to the extravagant scheme of Whitney for the great

Rocky Mountain railroad.

2. On a Fossil Saurian of the New Red Sandstone Formation of

Pennsylvania, with some account of that Formation, Also, on some

New Fossil Molluscs in the Carboniferous Slates of the Anthracite

seams of the Wilkesharre Coal Formation ; by Isaac Lea. (From

the Jour. Acad. Nat. Sci., Philad., [2], ii, Part 3.)—The remains of

the fossil Saurian here described by Mr. Lea occurred m certam lime-

stone conglomerates in Upper Milford, Lehigh Co., Pennsylvania,

where they were found by Dr. Shelly. The species is named the Clep-

sysaurus Pennsylvanicus. The generic name refers to the very remark-

able compression laterally of the vertebra^ towards the center. " The

teeth are minutely serrated on the posterior edge, but the serratures

are not continued to the apex, the superior portion becoming cylmdri-

cal ; the anterior portion towards the base is flattened, presenting m
this part a gibbous form." The bones consist of imperfect yertebris,

ribs, bones of the limbs and teeth. The vertebne are a little over 2

inches in length ; one spinous process was 2| inches long, its ante-

ro-posterior diameter 1-2 inches, transverse diameter 0-3^ ot an inch.

A centrum 2-1 inches long, had its two diameters 1 inch and 0-3 of an

inch. These and the other bones are represented on three lithographic

plates and described in the text.
, . , . a

The new carboniferous molluscs described in this paper are named

as Mlows -.—Modiola Wyomingensis ^nd minor, Posidoniafclathrata

perstriata, and distans.^The specimens were from shales brought out

of a working coal mine above Wilkesharre, Pa., ^'^^'^
ifl^J^'^'l

rarely met with. They were accompanied with scales of fishes, which

species is named by the author PaUomscusJ -^^/^^"^p ..,..,, . .

3. On the Fossil Footmarks of the
^^If'jff"rf ^The : /ack^

Isaac Le4 (from the Trans. Amer. Phil. Soc, x.)— Ihese tracks

live been Policed in this Journal, in vol. ix, 129, f»' '^ .^^ ^^^^
by Mr. Lea, taken from the Proceedings of e Amer 1 hi Soc The

woodcut there given represents the impressions -'^ too much disunct-

ness, judging from the lithographic plates
^^^^,'"P^"y^"f/„YatTof iho

The species is called Sauropus pnmavus. T. he second plate of the
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memoir contains impressions of six double tracks, alternately right and

left. The slab from which the view is taken measures thirty-four

inches by twenty-one. The general character and sizes of the im-

pressions and iheir arrangement are mentioned in the account in vol.

ix of this Journal, above referred to.

4. Catalogue of Shells collected at Panama^ with Notes on iheir

Synonymy^ Station and Geographical Distribution ; by C. B, Adabis,

(from Annals of Lyceum of Nat. Hist, of N. Y., vol, v.) 334 pp.,

New York, 1852.—This large volume contains a descriptive catalogue

of 516 species of Panama shells, their habitats as to depth, as far as

ascertained, and a comprehensive synonymy of the species; with de-

scriptions of new species; lists of localities announced by previous au-

thors; together with observations on the geographical distribution of

specit^s. The number of specimens of Mollusks collected at Panama

by the author in his journey was 41,830; and of the 516 species 376

were Gasleropods, 139 Acephala, and one a Brachiopod. The new

species number nearly IGO. The paper by Mr. R. Bland in this vol-

ume renders it unnecessary to cite in this place from this very valuable

work of Prof. Adams. Such a thorouiih canvassing of the species of

a region, as is given by Prof. Adams, wherever he carries his researches,

will tend rapidly to hasten our knowledge of the great principles in-

volved in the present distribution of species over the globe. The plu-

ral origin of species among the lower orders of animals is rendered

more than probable by the investigations thus far made. We may
however doubt the principle that all varieties thus originated. It is not

denied that physical causes have their effects on species ; and long-con-

tinued laborious investigations must yet be undertaken and carried

through before we can feel assured that we know the full extent of

these effects.

5. Proceedings of the American Association for the Advancement

of Science^ 6th meeting, held at Albany^ N. Y., August^ 1851. xl, and

411 pages, 8vo. Albany and Washington, 1852.— In vol. xii, p. 305,

of this Journal, we have given a list of the papers read before the As-

sociation at Albany. The present volume contains these papers either

as abstracts or in full, as far as they were received by the Secretary.

6. Elements of Natural Philosophy ; by W. H. C. Bartlett, LL.D.,

Prof. Nat. and Exper. Phil, in the U. S. Milit. Acad, at West Point,

including, II, Acoustics, III, Optics. 360 pp., 8vo. New York, 1852.

A. S. Barnes & Co.—The Elements of Natural Philosophy of Prof,

Bartlett are prepared especially for instruction at West Point, and are

equally well adapted for use in our colleges. The first part treatmg

of Mechanics appeared in 1851. The volume now issued includes the

second and third parts, embracing Acoustics and Optics* Acoustics is

placed before optics, because the principles pertaining to waves exem-

plified in the former of these subjects are an essential part of the the-

ory of light. The treatise on Acoustics commences with a brief chap-

ter, giving an illustration of Boscovich's views with reference to the

constitution of bodies and the curves which express the actions of i^fiole-

cules. The author then passes to the subject of waves, the velocity of

sound through different media, the interference of waves of sound, the

principles of musical tones and intervals, vibrations of plates, strmgs,
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etc. The subject of Optics is presented with unusual perspicuity and
with all the fullness required for class instruction.

ing the Solar System^ an account of all the recent discoveries ; by J.

Russell Hind, Foreign Secretary of the Royal Astronomical Society

of London, etc. 200 pp., 12mo. New York, 1852. G, P, Putman.

•This excellent work has the merit of being furnished with the latest

discoveries in astronomy- It takes up the Sun and Planets with their

satellites in order, and treats of them in a lucid style, addressed espe-

cially, as the author states in his preface, to general readers desirous of

informing themselves of the present state of our knowledge of the

heavenly bodies, rather than to the profound astronomer.

8. A Treatise of Analytical Geometry ; proposed by Rev. Bene-

dict Sestini, S. J., Prof. Nat. Phil, and Astr. in Georgetown College.

210 pp., 8vo. Washington, 1852.—The subject of Analytical Geom-

etry is gaining access to many of our literary institutions, and already

a choice of works in this department is before the public- Prof. Ses-

tini's treatise is divided into four parts or books ; the first treating of

co-ordinates and geometrical loci on a plane ; the second of co-ordi-

nates and geometrical loci in space; the third of lines of the second

order; and the fourth of surfaces of the same order. The first and

second parts are but introductory to the third and fourth parts. In

these, as the preface states, the questions are reduced to certain prin-

cipal heads, ^'from which, as from a nucleus, the theory of the lines

and surfaces of the second order are deduced." All the properties of

the lines as well as of the surfaces are derived from the discussion of

the simple quadrinomial formula mx^''\-nx-\-p=.q,or irom the trino-

d, a simplification of the subject brought forward by

Cauchy.

9. An Essay on Organic or Life Force ; by J. H- Watters, A.B.

Written for the Degree of Doctor of Medicine in the University of

Pennsylvania. 36 pp., 8vo. Philadelphia, 1851. Lippincott, Grambo

& Co. The proposition which the author endeavors to sustain in this

memoir is the following—that life, or the actions of an organism are

produced by forces which are evolved in the decomposition or decay

of that organism. The process of change in living beings is constantly

producing decompositions or decay; and such changes necessarily

evolve the force requisite to reproduce the same kind of material that

is undergoing the decomposition and sustain the growth of the organ-

ism ; and thus the law of change is the principle of growth. We have

not space to follow the author through the course of his argument.

The view is also advanced that the force which contracts the muscles

is electricity ; this electricity not being communicated by the nerves,

but evolved by the muscles themselves.
/. i ^ ? • 7

10. Address delivered at the Anniversary Meeting of the Geological

Society of London, Feh 20th, 185.2 ; by Wm H^™s, Esq., Presi-

dent of the Society. 64 pp., 8vo. London, 1852.-The topic of this

address is "Drifi"-one abounding in facts and theories or specula-

tions, and of all subjects in geology the least understood The phe-

nomena of glaciers are reviewed, and the three agencies, glaciers, float-

ing ice and currents are spoken of as essential to the establishment of

Second Skkiss, Vol. XIV, No. 42.-Nov., 1852, 58

7nx
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sound views in this branch of the science. The leading facts over

Europe and America are discussed, the direction of the striir, the

range of surface covered by the phenomena, and the nature of the

transported material. The author after speaking of the distribution

over Europe, exhibits his own views as follows :
—" But it is of more

importance to remark, that whatever be the nature of the blocks, they

become almost universally smaller and more rounded as we approach

the external boundary above indicated. This seems to me conclusive

as to the nature of the transporting agency in this outer zone. I can

conceive water alone to be capable of giving these characters to llie

transported materials. On the contrary, as we approach the central

portion of this region of drift, we find the blocks of enormous size,

perfectly angular, and not unfrequently imdedded in masses of fine

drift, indicative of the absence, at the time of its deposition, of any
violent currents capable of moving the blocks imbedded in it. In this

we recognize the transport by floating ice. And again, on the central

land, we recognize glaciers as the source of the floating ice, and the

means of transporting large angular blocks from their original sites on

the mountains to the level of the ocean." Various papers of recent

writers on drift are alluded to and their views are discussed.

The address proceeds to another subject intimately connected with

that of the drift—that of the causes of change in the earth's superfi-

cial temperature. The views of the author are detailed more at length

in a paper in the Proceedings of the Geological Society, mentioned in

our last number: and we hope in our next number to find space for

part at least of the original paper, as it is one of the most important

that has been recently presented to the science.
In a note at the close of the address, it is stated that the tracks in the

older Silurian sandstone of Canada^ brought to light by Mr. Logan,

and pronounced by Prof, Owen to be reptilian, are now admitted by the

latter on an examination of other specimens to be probably Crustacean.

11- The Mastodon Giganteus of North America ; by John I. War-
ren, M.D. Boston, John Wilson & Son, 22 School street. Quarto,

219, plates xxvii.—This memoir of the great American Mastodon is a

worthy mausoleum of the gigantic mammal it commemorates. The
distinguished author has performed a most acceptable service in record-

ing in one well digested and skillfully arranged volume the entire his-

tory and anatomical details of the Mastodon. Being himself the pos-

sessor of far the finest and most perfect individual of the species ever

discovered, and having set up in perfect anatomical juxtaposition not

only his own specimen but also the extremely fine one at Cambridge,

and examined in detail all the fragments of skeletons in other collec-

tions, it seems appropriate that Dr. Warren should become the histo-

riographer of the Mastodon. He has succeeded in giving to his me-

moir a degree of general interest which relieves the detail of anatom-

ical description. It is our hope to enliven our pages in a subsequent

number of this Journal, by some extracts from his text which cannot

fail to be generally interesting.

Science is indebted to Dr. Warren for a most munificent and unique

contribution to her records. If Dr* Warren had not already become

famous as the great surgeon, he would certainly become so as the au-

thor of the greatest book on the greatest quadruped.
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12. A Treatise on Mineralogy ; by Charles Ufham Shepaud, M.D.
Third editjon, with 488 illustrations. In 2 parts. Part I, 246 pp., 8vo.
New Haven, 1852,—Prof. Shepard has issued but the first part of his
Treatise, the second and concluding part being yet unfinished. This
first part includes the Introduction to the science together with the de-
scriptions of the species through the salts and siliceous species, em-
bracing the orders in Mohs^s system (which he continues in the main
to adopt) of Gas, Liquid, Soluble, Haloid, Malachite, Baryta, Ochre,
Picrosmine, Mica, Zeolite, Spar, Gem, The remaining part will in-
clude the orders Ore, Metal, Pyrites, Glance, Blende, Sulphur, Resin^
Coal ; together with a chemical classification of species and an Appen-
dix on meteoric minerals with a general account of the author's mine-
ralogicai and meteoric cabinet, as at present arranged at Amherst Col-
lege- The author has added many new figures to the work, and a
large number of new species, and to such mineralogists as prefer the
system of Mohs, the work is especially adapted. The analyses are given
without chemical formulas ; and in stating the crystallization of species,

the method is adopted of mentioning the primary form instead of the

system of crystallization. '

13. Observations on the Genus Unio, together with Descriptions of
New Species in the families Unionida., Colimacea, and Melaniana

;

by Isaac Lea. Vol. v, with numerous plates. Read before the Amer-
ican Philosophical Society, and published in its Transactions.—This
volume is well illustrated by 19 lithographic plates, embracing figures

of 56 species of Unio and Anodonta, 12 of Melania and 1 of Helix.

14. A Synopsis of the Family of Naiades ; by Isaac Lea. Third
edition, greatly enlarged and improved, 88 pp., 4to. Philadelphia, 1852.

H. J. Bkooke and W. H. Miller : Aa Elementary Introduction to Mineralogy; by
the late William Phillips. IS'ew edition, with extensive alterations and additions,

Too pp. 12nio. London, 1852. Longman, Brown, Green ct Longmans.
Geological Scrvet of Canada; Eeports of Pro^aess for the year 1850-51, and

for the year 1851-52 ; by W. R Logan. 8ro. Qiwbec, 1852.

Report of the TWE^^:Y-FIRST Meetmg of the British Association for the Advance-

ment of Science, held at Ipswich, July, 1851; lii, 372, and 132 pages, 8vo. London^

1832. The more important of the Reports included in this volume, are, B. Powell,

on Luminous Meteors, 52 pages ; A. Henfrey, on the reproduction and supposed ex-

istence of sexual organs in the Higher Cryptogamous Plants, 44 pages; L Williams's

Report on Britic;h Annelida, 118 pages; jB. Mcdkfs Second Report on the Facts of

Earthquake Phenomena, 48 pages; R Ronalds, on the Ke«r Magnetograplis and

Kew Observatory.
G. A. F. Sandberger : Systematisches Bes^cihung und Abbildung der Yers-

teinerungen des Rheinischen Schichtensystems in Nassau, mit einer kurzgefassten

Geognosie dieses Gebietes uud niit steter Berflcksichtigung analoger Schichtcn an-

derer Lander. Subscriptions are solicited for tlsis work now in progress, published

at Wiesbaden by 0. Wilhelm Kreidel. The Prospectus, dated March. 1852, states

that 4 parts have appeared, and contain 20 lithogi*apluc plates in folio, with 136

pacfes 4to of text. Tl^e 5th would contain 17 si>ecies of Orthoceras besides the

Pteropoda and a part of the Gasteropoda. Price per Part, 2;///r. 20/?*?/.

Du, D, F. EscHRiCHT : Das Physische Leben, in popularen VortrJigen, nut 18 Tafeki

nnd iiber 150 in den Text einKcdruckten hoksclinittea Gr. 8vu geliftet. Berhfu

Aug. Hirschwald.
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C. Barilett, noticed, 452.

Nautical Almanac, Davis's, 317.

Naval Dry Docks of U. States, by C,B. Stu-
art, noticed, 149.

Nees von Eseabeck, 140.

Nereis Boreal-iAmericana of W. H Harvey,
noticed, 1.

New Zealand, coal in, 425.

Norton, J. P., obituary notice of, 448.

o.
Oberhauser decorated with the cross of merit,

290.

Obituarj^—J. P. Norton, 448.

C. A. de Walckenaer, 449.

Optical characters of micas, Senarmmit, 268.

Organic radical containing tin, Cahours, i2l,

Owen, on the megatherium, 91.

P.

Palseozoic Fossils, by MCoy, noticed, 291.

Pendulum experiment, note on Marquis de

Poleni, Secchi, 287,

experiment at Rome, Secckiy 287.

Pensions, scientific, in England, 438.

Petersen, first comet of 1832, 130.

Photographs, microscopic, 288.

Piperine, alcaloid from, 100.

Planet, new, discovered by J, R. Hind in

1852, 283, 430.

Melpomene, /. R, Hind, 430.

Psyche, 129.

Thetis, 130.

Uranus, on satellites of, E, Lotmiis, 405.

Planets, on analogies among, D. Kirkwood,
210.

Kirkwood's analogy respecting, J. 2?.

Cherrimarif 9.
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Plants, on freezing of, A. DeCandolle, 445.

of tertiary in Silesia, 281,

on sexnal organs in Cryptogamous, A.
Henfrey, 378.

See farther Botany,
Playfair^ D., lecture oa the Great Exhibition,

19.

Prizes of Academy of Sciences at Paris, 289.
Psyche, new planet, 129.

Qnader-formation in Germany, 424.

Quekett on the Microscope, noticed, 65.

Quekett's Lectures on Histology,notIced,151.

R.
Rain in the Khassya Hills, 447.
Ravenal's Fungi Caroliniani exsiccati, 114.
Records of School of Mines and of Science,

noticed, 148.

Regents of University Reports, 293.
Reich, menu density of earth, 98.
Reptilian foot-tracks, supposed, of Silurian

rocks of Canada, admitted to be Crusta-
cean, 454.

Rice^ i/., meteorological observations at At-
tleboro', Mass., for 1851, 139.

Rohrs, J. H., on oscillation of suspension
bridges, 447.

Root, 6., meteoric iron of Seneca River, 439.
Rose, G., on dimorphism of zinc, 424.
jRose, H, artificial formation of Malachite,424.
Royle^ on the arts and manufactures of India

160,

Russian meteorological observations, noticed,
292.

'

Rijland, A., assay of gold and silver by, no-
ticed, 150,

Sabine, address in 1852 before British Asso-
ciation, 431.
on terrestrial magnetism, 434.

Salt Lake region, Stansbury's survey of, no-
ticed, 291.

Satellites of Uranus, E. Loomis on, 405.
Scacchi, A., on Hnmile, 175.
ikheerer^ T., on polymerous isomorphism, 37.
SchlagintiDcit, on the Alps, 359.
Schneider, determination of arsenic in or-
ganic substances, 2G0.

Schwabe, //., on spots of the Sun, 444.
Seawaler, sulphate of lime in, 417.
Seaweeds, \York on, by IF, H. Harvey, no-

ticed, 1.

Secchi, heat of solar disk, 286.
SenuTinont, on micas, 268.
Sestini, B., on Analytical Geometry, noticed

453.

Shells of Panama, work on, by C,B. Adams
noticed, 452.

Shqyard, C. V,, Treatise on Mineralogy by,
noticed, 454.

^

Shooting stars of Aug. 9, 10, 1852, E. C. Her^
rick, 430-

431.
in Aug., 1852, at Paris, C. Gravier,

Siberian Exploring Expedition, of 1853-5, 447.
Sihcates, classification of, JS. J. Chapman, 267.
Shde on Mt. Lafayette, E, Hitchcock, 73.
^mithfj, L., on an inverted microscope, 233.

micrometer for measuring angles with
microscope, 240.

Soap, observations on, 31.

Soils of Scioto Valley, jD. A. Wells, 11.

Spots on the Sun seen by H. Schwabe, X.
Ganiier, 444.

Springs in the Alps and their teraperaturea,

373.

Stansbury's Explorations of the Salt Lake,

noticed, 291.

Steam-boiler explosions, notice of Guthrie's

memorial on, 146.

Sirecker and Socoloff, on products of decora-

position of hippuric acid, 100,

Strychnine, adulteration of beer with, 422.

used for destroying wolves, 423.

Stuart, C. B„ Naval Dry Docks of U. Slates

by, noticed, 149.

Sulphur, equivalent of, 261.

Sulphuric acid, formation of, from sulphurous

acid and oxygen, Wolder, 99.

Sumatra Camphor tree, 113.

Sun's disk, heat of, Secchi, 286.

Sun, spots of, seen by H. Schwabe, A. Gau-

tievy 444.

T,

Tannic acid, Sirecker on, 99.

Temperature of earth, causes that may have

modified, Hopkins, 282.

experiments to ascertain effects of pres-

sure on, commenced by Hopkins, 433.

Tertiary, post-pliocene, of the South, E.De-

sor, 49.

of Belgium, C. Lyell, 425.

fossil plants in Silesia, 281.

Teschemacker, J. E., on the resinous nature

of coal, 70,

Thetis, new planet, 130.

Tidal observations, made in connection with

the Coast Survey at Cat Island, Louisiana,

A. D. Bache, 346,

Tide, lunar atmospheric, 438.

Tin, organic radical containing, 421.

Tracy, C. M., on a lunar rainbow, 288.

u.

Uranus, on satellites of, £. Loomis^ 405.

V.

Valleys, formation of, in Alps, Schla^intwat,

Vanarsdale, H, notice of Quekett on the

microscope, 65.

Ventilation, S. Webber on, 182.

Volcano of M. Loa, eruption of, m 185A ^"^»

219, 254.

w.
Walckenaer, C. A. de, obituary notice of, 449.

Waters from rain and snow, analyses oi, ii.

Marchand, 263.

of rain, Chatin, 287.
^

Water of sea, sulphate of lime in, ^y • .

Warren, J., on the Mastodon, noticed, 404-

Waiters, J. H. , on organic Life Force, noticec,

Wealden, observations on fossils of, ManteUf

107.

Wtbber, 5., on ventilation, 18*-. -.

Wells, D. A., on soils of Scioto Valley, H.

Annual of Scientific Discovery by, no-

ticed, 148. .,.„- f«

Wiedemann, motion of fluids from positive w

negative pole, 420.

I Wohlevj methylic alcohol, 98.
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Diagram No. 1

suiA^ arid diurnal S scfnv diurfuiL curves from oh^iwvcUiojh.
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Diagram No. 2
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Diu^raiii No. 1
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Diagram No. 6 .

Skowmff ths rSr^jJuaJs from TalJes 8 Mid 12. and tlie curve of7udfmonthly
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Diagram No. k

Foint^s in tuiid rcsiditids. 7/'4/V

Dia^yv:mi No. 8.

fimrs ofoJ\s^e4^ed' tHid computed hei^jhts- for

Ji4feren4 uges ofJifoon semi diitrnul wave.
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DEPARTMENT OF PHILOSOPHY AND THE ARTS

IN YALE COLLEGE.

SCHOOL OF CHEMISTRY AND NATURAL SCIENCE.

JOHN A. PORTER,
Acting Professor of Agricultural and Analytical Chemistry^

W. J. CRAW,
Assi&tant,

The course of instruction is designed to meet the wants of those intending to

pursue practical analysis, medicine, agriculture or manufacturing, as well as those

who purpose to engage in teacliing or scientific research. It embraces, among
other applications, the analysis of grains, soils and minerals, the determination of
the value of drugs and chemicals, and experiments in medical Chemistry.

The Laboratory is open to students during the whole day at a charge of from
^60 to ^70 per term of twelve or fourteen weeks. This includes the expense for

materials consumed and the use of apparatus. Students are received for any pe-

riod not less than a month, or to spend a part of each day in the Laboratory, and
are charged accordingly. Previous study of Chemistry is not essential to admission.

The terms commence for the current collegiate year, Sept. IGth, Jan. 5th, and
May 4. Lectures on Agricultural Chemistry will be given during the first ten

weeks of the winter term; fee, ^10. Lectures on Geology, Mineralogy, Ele-

mentary Chemistry and Natural Philosophy are also accessible.

* Analyses of grains, soils, mineral waters, &c., and other chemical investigations

undertakelT on reasonable terms.
r

Yale College^ New Haven, September, 1852.

SCHOOL OF ENGINEERING.
WILLIAM A. NORTON,

Professor of Engineering,

Course of Instruction,—Surveying in all its branches, with the use of instru-

ments, and systematic exercises in the field;—Drawing, topograf)hical, geometri-

cal, mechanical, architectural ; with shading and tinting ;—Descriptive Geometry,
Shades and Shadows, Linear Perspective, Isometrical Projection ;—Applications
of Descriptive Geometry to Masonry aud Stone-cutting, and to Civil and Mechan-
ical Engineering, generally ;—Principles of Architecture ;—Analytical Geometry,
and the Differential and Integral Calculus ;—Mechanic^ with Applications to

Machinery and Engineering;—The Science of Construction;—Engineering Field-

work;—Use of Astronomical Instruments for the deicrmination of time, latitude

and longitude, &c.
The student may pursue a partial or a full course, at his option. The studies

required for admission to the full course are, Arithmetic, Algebra, Geometry, and

Trigonometry.
.

The academical year is divided into three terms, commencing on Septenabcr

16, January 5, and May 4, and continuing about three months each.

Tuition fee, for the full course of each term, $30 ;—to be paid in advance. Fee
for the course of Surveying alone, $12. No charge for incidental expenses.

Lectures on Geology, Mineralogy, Elementary Chemistry, and Natural Phi-

losophy accessible to eludenls in tliis Department.

The Department of Philosophy and the Arts also includes other courses of

fitudy, for which see College Catalogue.

Students who pass a saiibfactury examination are entitled to the degree of

Bachelor of Philosophy, after being for two years connected with this Department.

Yak CoUege, New Haven, Stpiewher, 1852.
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THE BANKER'S MAGAZINE,
MONTHLY, 85 PER ANNUM.

J. SMITH HOMANS, Editor and Publisher.

OCTOBER, 1852—CONTENTS.
I. A New Method of Bank Note Engraving; whereby Counterfeiting may be

II. Bank Statistics.—1. New York.—2. Kentucky.—3. Michigan.
III. .t-ensus Reports.—Population and Agricultural Resources of the United

btates in 1850.
IV. Decisions of the Supreme Court of Connecticut upon Banks, Bills of Ex-

v^'i'
Promissory Notes, Usury, &c. (Compiledfor this work.)

V. A Digest of the Decisions of the Supreme Court of Rhode Island upon
Uanks Banking, Bills of Eichange, Usury, &c. (Compiled for this work.)

VI. liemarks on the Free Banking Systems at present adopted in the United
States. By W. Logan McKnight.
VII. Progress of the Manufacture of Cotton durins the 18th and ]9th Centuries.A Lecture, by W. Fairburn, Esq.

J?^^^^"^^^
^"'^ Morals.—A Book for the Times. By John Lalor.

JLA. 1 he Future Rate of Interest. {London Bankers' Magazine.)
A. Miscellaneous.—Financial features of the Constitution of Louisiana^

IMew Jersey Free Bank Law—Letters of Credit—The French Mint—Lowell Taxes

~~^fjD>^^^**^'°*^^'''~'^°'S"s Banking—New Universal Coin—Ancient Coins
—Uld Bank Notes—Savings Banks—Freeman Hunt—Commercial and Agricul-
tural Bank, Texas—Good Breeding—The English Mint ia 1852—Emigration to
Austra la—Day & Newell's Bank Lock—New Bank Note Law in Maryland-
Australian Cotton-Gold m Australra—False Economy in Bank Note plates—
Lisury Law in New Jersey—The New Florin—Bank of 8t. Mary's—Missouri
btate Bonds. '

XI. A List of New Works on Banking, Currency, Coins, Gold Mines, &c.

YTiV tCt"
"e™8—New Banks—New appointments—Deaths of Bank Officers.

AIM. JNotes on the Money Market for September—Stock operations for the

COINS AND COINAGE.
New varieties of Gold and Silver Coins, Counterfeit Coins, and Bullion. With

Blint values. NeT^ '^'^^i^^''^" tj., nn » T^.i/^ti. ^^t ^ ^^^ • . _.--i._

With

u

3S of Gold and Silver Coins, Counterfeit Coins, and Bullion. With
^evv edition. By T. R. Eckfeldt and W. E. DuBois, assayers of the

.
K7. iTiiui. vv^ith a brief account of the Collection of Coins belonging to the Mint.
1 his work accurately describes the late Coins of Europe, South America, the

^.»., &c. With sixty-'five engravings of the new Coins of California, Mormon
Coins, Coins of Utah, New Grenada, Costa Rica, Central America, &c, 1 vol.
octavo, 1 dollar.

'

HISTORY OF BANKING.
THE IIISTORY OF BANKING, with a comprehensive account of the Origin,

Rise and Progress of the Banks of England, Ireland and Scotland. By William
JohnLavyson. 1st Amer. ed. To which are added—

TT A f A
^^^ ^"'^ l^^^M Works on Banking, Currency, Coins, &c.

II. An Index to Articles upon the subjects of Banks, Banking, Currency, Fi-
nance, &c., published m the American and English periodicals, with the names of
contributors. ® ^ '

-^ -^ m. m^ w

III. List of 150 books and pamphlets in the Boston Athen^um, upon Banking
id Gurrencv.

^r r , ^ oand Currency.

Pii^' r'r °[ "'"'''^ published in the United States and Great Britain on Banking,
Bills of Exchange, &c.

F^r^i"/"?"
"(.^»^i"gs' Banks. One volume octavo, pp. 3G0. $2 00.*or sale by all booksellers.

^^ ^

J. SMITH HOMANS,
November I'-o -

^^ ^^^" '^' ^®^ ^'^^^' ^^^ Washington st., Bostoa.
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Dr. MANTELL'S MEDALS OF CREATION.
I

A NEW, and entirely re-written edition of this work, so indis-
pensable to the student in Geology and Palceontology, is in the
press, and Avill appear in the course of this year. It will be pro-
fusely illustrated : upwards of 100 new figures of the most
interesting fossils will be added. It will be uniform with the
sixth edition of the Wonders of Geology, Geology of the Isle of
Wight, and Petrifactions and their Teachings ; thus completing a
series of Dr. Mantell's works in six elegant volumes, in demy 8vo.

Published by H. G. Bohn, York street, Covent Garden, Lon-
don, England.
November, 1852.

THE BRITISH PALEOZOIC FOSSILS,

Added by Professor Sedgwick to the Woodwardlan Museum. By
Professor M'Coy. In royal 4lo, with numerous Plates.

r

Fasciculus I. containing the RADIATA and ARTICULATA, is now
ready, 16s.

'

Fasciculus II. containing the Lower and Middle Paleeozoic MOL-
LUSCA. EEEVE & CO.,
oin6m-6t] May, 1852. King William Street, Strand, London.

FOR SALE.

_

A collection of Recent Shells, comprising about 4000 spe-
cies, very full in American species, and all in good condition.
Apply post-paid to the proprietors of this Journal.
November, 1852.

THE BRITISH PALEOZOIC ROCKS Ax\D FOSSILS.

By Professor SEDGWICK and Professor M*COy.

Royal 4to-

Part IL—Description of the British Pateozoic Fossils added
by Professor Sedgwick to the Woodwardlan Collection of the
Lniversity of Cambridge; with Figures of the new and imper-
fectly known Species. By F. M'CoYj Professor of Geology and
Mineralogy, Queen's College, Belfast.

Fasciculus
J
(Radiata and Articulata.) I65.

Fasciculus, fLower and Middle Palaeozoic ]

Just published.

drd Fasciculus

London

In the press.

idon : JOHN W. PARKER and SON, West Strar

Cambridge: John Deighton j Mackmillan and Co.



CIVIL ENGINEERING SCHOOL.
DIRECTED BY VICTOR BEAUMONT, C.E.,

GRADUATE OF THE SCHOOL OF ART3 AXD MANUFACTURES, PARIS.

The Course will last two years, during which instruclion will be
given in all Theoretical and Practical branches connected with Civil

Engineering-

The terms begin 1st September, 15th November, 1st February, and
15th April. For references and particulars, apply at the School, 650
Houston street, New York. july^ 1352. [3t]

^

HASKELL, MERRICK & BUi^L,

Importers and Wholesale Druggists,

No, 10, Gold Street, New York,
P

Have recently received an assortment of pure Reagents and rare
Chemical Preparations from one of the most reliable sources in
Germany; also Bohemian Glass, Berlin and Dresden Porcelain
Ware suitable for chemical purposes, and a variety of Chemical
Apparatus, to all of which the attention of the scientific public if

requested. New York, August, 1851. [tf
]

GEJVERAL INDEX
TO THE FIRST SERIES OF

THE JOURNAL OF SCIENCE AND ARTS.
p I

IN 0.\E VOLUME OF 348 PAGES, 8vo.—Peice, 63.

A FEW copies remain for sale in the hands of the Pubhshers
Enquire of Silliman & Dana.

See farther, second page of Cover.

New Haven, March 1, 1851.

CATALOGUE OF SHELLS
COLLECTED AT PANAMA,

WITH NOTES ON THEIR SYNOI^YMY, STATION, AND GEOGRAPHICAL ^IS

TRIBUTION.

By C. B. ADAMS, «

Professor of Zoology, &c. in Amherst College, Mass,

One volume of 343 pages, hicluding Descriptions of 158 New Species
In 8vo, $2,00 ; 4to, $4,00.

September, 1852.
.
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