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Art. I.

—

Notice of Meteoric Iron near Lion River^ Great
NaiJiaqiialaiidj South Africa ; and of the detection of Potas-

sium in Meteoric Iron: by Charles Upham Shepard, M.D.

1. The meteoric mass now described, was brought from the

Cape of Good Hope to London in July, by Mn Gill, for Mr. John
Gibbs; with instructions to dispose of it there on his account.

Prof. J. Tennant, mineralogist to her majesty, having become
the purchaser, transferred it to me in a very obliging manner;

and it is now deposited in my meteoric collection in Amherst
College.

Its weight is 178 lbs. Mr. Gibbs describes it as havhig been
found on a clay plain near Lion river, in the close vicinity of one
or more masses, "too heavy for transport;^' the removal of the

present lump to the Cape by wagon, a distance of nearly 800
miles over the worst possible roads, being spoken of, as attended

with no small inconvenience. • It having been very securely

packed in a box, its surface has been preserved from injury in

the most perfect manner; and with the exception of two slight

gashes, (apparently made by a saw,) and the abstraction of a
shght projection from the larger end, it is as entire as a casting,

fresh from its mould. Mr. Gibbs remarks in his note, " the part

cut has been done by the Namaquas for fabricating arrow-heads
and assagais; the traces of two or three abortive attempts of cut-

ting may also be seen on the surface of the mass."

The box contained several fragments of the clay, spoken of as

forming the plain on which the mass was found. This clay is a

Secono Series, Vol. XV, No. 43.— Jan., 1853. 1



2 C. U. Shepard on Meteoric Ironfrom South Africa,

compact and hard marl, penetrated by seams of iron-pyrites,

which appear to fill spaces once occupied by fossil shells. It may
be presumed therefore, that it belongs to the tertiary series in

geology; and inasmuch as the iron-mass presents a perfectly

clean, and nearly an unoxydated surface, it is possible that its fall

has either been very recent^ or that it has until lately been im-

bedded in this formation, and thus preserved from rusting. On
the latter siip[>ositiorj, its descent will date back to the geological*

period of the tertiary.

It is certainly remarkable in the history of these bodies, that

their external figure has so often resembled the heads of various

animals. The present mass, as figure I will show, is another

instance of the same fact. It resembles the head of the horse,

not only in shape but also in size. Nor is the similarity con-

fined to a single position, but exists whether the mass is viewed
on either side, as well as from above, or below; inasmuch as it

possesses a wonderful degree of bi-lateral symmetry, having
the depressions to a certain extetitj repeated on boih its sides

when in the position of the figure. And what is remarkable
also, these concavities are disposed in parallel rows or curves.

A curvature upwards is likewise present, thus imparting a slight

convexity to the top, and a corresponding concavity to the base*

It measures 19^ inches in length, 12 in depth, and 13J in breadih-

The depressions are every where shallow; and their borders,

where they are contiguous to each other, or where they connect
with the general surfaces, are softly rounded off; so that there

is not a sharp angle or edge upon the mass. Gentle curves and
flowing outlines every where prevail, throughout the mass. It

can scarcely be said to possess any crust whatever. Its color is

blackish iron-gray, mixed with patches of an ochrey brown,
through which, a submetallic lustre is rarely visible.

On being struck with a cane, or the handle of a common ham-
mer, a peculiar ringing soutid is jjroduced, a circumstance which
I have noticed on some other considerable lumps of meteoric iron.

Having sawn a fragment of 120 grains from a projecting ridge,

at the larger end, where the natives had chiseled otf the piece

above referred to, it became apparent that this iron was soft, ho-
mogeneous, closely crysialline and perfectly compact. It gave a

Gr. — 7'45. When polished and etched, it gave triangular de-

lineatioris, intermingled with slightly curved, parallel lines; the

latter no doubt occasioned by a disturbance of the original struc-

ture, in the process of chiseling. The more interior surface,

connected with the main mass, was, when etched, destitute of

these curved lines, a»id presented on the whole, a very close re-

semblance to the Widmannstuttian figures of the Lenarto and the

Elbogen irons.
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passm the Green county, Teiin. meteorite and some others
; but onthe contrary promptly precipitates copper from a solution of the

sujpiiate of this metal.

hvd
^^^^^^^

V^^^^y fapidly in hydrochloric acid, with escape of
yarogen, having nearly the same odor as that evolved from pure
°"; but a paper moistened with acetate of lead, acquired a feeble
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browning, on being held for some time in the current of the gas.

It dissolved without any remainder whatever, in nitro-hydrochlo-

ric acid.

The solution in hydrochloric acid was treated for some time

with a current of sulphuretted hydrogen. The next day, a feeble

cloudinesSj of a yellowish brown color appeared in the liquid. It

was transferred to a filter; and what remained upon it; after a

thorough washing, was treated with strong nitric acid. A heavy
powder was formed, and the clear liquid gave no blue color on

the addition of ammonia. The powder was heated with carbon-

ate of soda on charcoal before the blowpipe, and the charcoal

crushed in a mortar. It gave globules which resembled tin*

Twenty-fiye grs. of the iron were dissolved in nitro-hydrochloric

acidj and precipitated by excess of ammonia. A deep blue liquid

was obtained on filtration. This was brought to the boiling

point, and precipitated by excess of potassa. The green hydrated

oxyd of nickel, after being well washed and ignited, weighed
2-04 grs., which equals 1'65 grs, of metallic nickel. It was tested

for cobalt before the blowpipe, without affording any indication

of its presence.

The peroxyd of iron was ignited for half an hour in a plati-

num crucible, with its weight of carbonate of soda. Water was
boiled upon the fused mass, and after filtration and neutralization

with nitric acid, the clear liquid was treated with solutions of

hydrochlorate of ammonia and of sulphate of magnesia. An
immediate precipitate of the phosphate of ammonia and magnesia
was produced, proving that the peroxyd of iron had contained

phosphoric acid.

Having observed that the polished face on the mass gathered

rust freely, in one spot, though kept in a situation quite free from
moisture, I was led to apply a piece of moistened turmeric paper

to the oxydated region, when it immediately gave an alkaline

reaction. That this effect is not wholly ascribable to ammonia
will I think appear from an experiment described at the end of

this notice, upon meteoric iron from another locality.

The following therefore is a summary of the results obtained
on a single analysis of the Lion river meteoric iron

:

Nickel,

Iron, with traces of
Phosphorus,

Sulphur,

Tin, and
Potassium ?

6-70

93-30

100 00
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2. Potassium in the Meteoric Iron of Rujps Moimtain^ South
Ca?'oli7ia.^--This iron, it should here be mentionedj was not
found on that part of the mountain situated in Newberry, as for-

merly supposed
; but in the contiguous county of Lexington.

Having noticed a peculiarity in the manner in which this iron

acquires rust, even when kept in a dry air, I suspected that it

proceeded, in part, from the oxydation of potassium. The broad

flat face of the 55 lbs. mass* figured below, rusts upon otie mar-
gin to the depth of nearly two inches ; and at times obviously

r

2.

I

gathers moisture, while the rest of the surface retains its dryness

and polish. Turmeric paper applied to the moistened spots were

immediately browned. This led me to subject two ounces of

the rusted turnings of the iron, obtained in making sections of

the mass, to a heat of near redness in a double crucible, for half

an hour, and to test the water boiled upon it with reddened lit-

nius and turmeric. It gave an alkaline reaction in both instances,

which under the circumstances sufficiently proves that a fixed

alkali was present. The deliquescence observed renders it prob-

able, that it was owing to the carbonate of potassa, rather than to

the carbonate of soda, although there is nothing to disprove the

presence of the latter alkali also.

The condition in which potassium is present is of course only

conjectural. It probably exists as an alloy with some of the

other metals, which is not uniformly distributed throughout the

* The mass measures 8f inches in height, and 1i inches horizontally across the

polished face.
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mass. Indeed the artisan who superintended the division of the

iron, informed me that he detected a marked difference in the soft-

ness and malleability of the metal in particular portions of the mass*

It may also be mentioned, as indicative of the occasional,

localized occurrence, of unustia! elements in meteoric irons, that

in cutting a slice from the very compact Burlington, N. Y. iron,

a single, very symmetrical, drop-sliaped cavity more than half an

inch in diameter was disclosed, wliich communicated by a minute

opening with the surface. Its walls are almost perfectly smooth,

and coated by a brownish black powder, not yet examined. The
Lenarto iron, also a compact one, contained three empty cavities;

and a third iron of the same character, that from Murfreesboro',

Rutherford Co., Tenn., had two small cavities, the one two-tenths

and the other one-tenth of an inch in diameter. Is it probable

that these cavities were originally empty? or if not, with what
bodies were they occupied ?

If meteorites are, as Baron Rcichenbach supposes, miniature

representatives of the larger planetary bodies, differing from them
only in magnitudes, the chemical constitution now made out for

the former, may perhaps be thought to have a bearing upon the

views, put forth by Sir Humphrey Davy, in his explanations of

volcatioes, relative to the condition of the elements in the interior

of our earth, where, as he suggests they may still exist to a large

extent, in an unoxydated state. We may at the present moment
perhaps be said to have found the following metals in our me-
teorites in an unoxydated (and in an unchloridized) condition : viz,

Fe, Mn, Ni, Co, Sn, Cr, Co, Ar, K, Na, Ca, Mg, Al, 3i, P, S, C.

Farther researches will doubtless, soon augment the number,

3. Figure of the Iowa Meteoric Stone^ which was see7i to fall

Feb, 25, 1847.—This stone was particularly described by me
3.
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in my report on meteorites published in vol. vi, new series, of
the Amer. Journal of Science and Arts, p. 404. The drawings
in fig. 3 (as well as tfiose of the two preceding ones) were made
by Mr. R. BakewelK The uncommon completeness and perfec-
tion of form in this stone, seemed to render it worthy of being
accurately figured. Its greatest diameter is four inches: from
the fractured apex of the four-sided pyramid to the centre of the
opposite side, measures 3| inches. It weighs 2 lbs. 8J oz.

Art. IL—Notice of Professor Clark's Thesis on Metallic

Meteorites.^

Prof, Wm. S. Clark of the Scientific Department in Amherst
Oollege has presented a valuable contribution to the science of
Astrolirhology, in an Inaugural Dissertation on his promotion to

the rank of Doctor of Philosophy at the University of Gottingen.
The following extracts from the dissertation, are intended to give
a general view of such facts and observations as are either new,
or at least have not been presented in the pages of this Journal.

The color of meteoric metal varies from silver-white to dull

gray, and the hardness from that of the hardest steel to that of
nietallic copper. The specific gravity is usually between 7 and 8,

though rarely as low as 6. It varies exceedingly on diflerent

parts of the same mass. The metal is generally very malleable^

both hot and cold; and of course difficultly fusible. Wohler has

observed that the metal of some meteorites is in a passive, and
that of others in an active condition ; so that specimens of some
pi^ecipitate copper from a solution of the sulphate, while tliose of

others, do not. He infers from his experiments, that all meteoric

«^etal is probably passive at the time of its fall, and becomes ac-

tive after long exposure on the earth. Besides the chrysolite

found in the masses of Krasnojarsk, Atacama, etc. ; almost micro-

scopic grains of a mineral harder than glass and resembling the

finest quartz sand, are often to be seen in the insoluble residue

obtained by digesting pieces of meteoric metal in hydrochloric
^cid. Stromeyer made a series of experiments upon chrysohte
pf terrestrial and of meteoric origin; and came to the astonish-
ing conclusion, that the former usually contains nickel, while the
latter though imbedded in nickeliferous iron, contains none.

Rnmler first discovered arsenic to belong to the meteoric ele-

ments, while testing the Atacama chrysolite for water. When
Meteoric metal is dissolved in an acid, the solution almost inva-

* Eighty pages 8vo with 3 lithographic plates. Printed by W. F. Kaestcer
-^icterich^s University Press,
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riably contains phosphoric acid, formed by the oxydation of the

phosphiirets. It seems indeed, as if phosphorus were as charac-

teristic an ingredient of meteoric masses as nickel ; and it is a
singular fact, as Wohler has remarked, that there are no mineral

phosphnrets of terrestrial origin. The meteoric phosphurets are

nearly insoluble in hydrochloric acid; and constitute from 0-5 to

2'5 p. c. of most metallic masses. They form either a black,

flocky residue (dyslytite of Shepard); thin, elastic, bronze-yellow

plates (schreibersite of Patera); or brilliant four-sided prismatic

crystals. They consist of iron, nickel and phosphoruSj with

perhaps, occasionally, carbon and magnesium.
Prof Clark observes that he aims to give in his thesis a concise

yet complete history of the characteristics and literature of every

metallic mass of undoubted meteoric origin, observing that his

best thanks are due to his highly honored instructor, Prof Woh-
ler, for his kindness in furnishing him with specimens for analy-

sis, and in allowing him free access to his library and cabinet.

The classification adopted is to describe first, those containing

chrysolite, secondly, such as inclose large quantities of pyrites,

thirdly, those rich in nickel, and finally, such as are composed of

nearly pure iron.

1. Krasnojarsk. According to Rumler, the chrysolite of this

and of all Atacama iron contains arsenic.—2. Atacama. The
chrysolite forms, in bulk, about half the mass. Acids scarcely

attack that part of the metal next to the chrysolite, which con-

sequently retains its lustre, while the central portions of the an-

gular masses, when acted on by acids, become dull gray, the

whole presenting to view dark areas surrounded by a bright bor-

der, which separates them from the chrysolite. These dark

areas are often intersected by brilliant lines.—3. Potosi, Bolivia,

S. A. Partsch believes it to be from Atacama. According to

Morren the metallic part consists of iron 90-241 and nickel 9-759.

The mass is now in the museum at Angers, France.—4 StetJi-

bach^ Saxony, The mass was found preserved in the cabinet of

von Schonberg of Gotha, with this label, '^a curious piece of na-

tive iron so discovered in the field." The color of the metal in-

clines more to gray than that of the masses of Atacama and Si-

beria. The olivenoid mineral is brownish green, granular, some-
what cleavable, and according to Stromeyer is a tersilicate of

magnesia, while the chrysolite of other meteorites is a simple sil-

icate.—5. Fort Singhur^ near Pouna in the Deccan, India-

Described by Giraud in 1849. This mass had the form of an

irregular 3-sided prism with conical terminations, and weighed

31i lbs. It was found upon a basaltic mountain 4500 feet above

the sea. It is exceedingly vesicular, the cavities being filled with

an olivenoid substance of a yellowish white color, in opaque,

earthy massess of the size of a pea. The metallic portion con-

tains several per cent, of nickel. Sp. gn ==4-72—4-90, Giraud.

u

4
J
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6. Brahin^ Russia, Discovered in 1810. Two masses, weigh-
ing together 200 lbs., now at the cabinet of University at Kiew.
The chrysolite forms more than half the mass. Analysis by
Laugier,

Iron,

Nickel,

Chromium, -

Magnesium,
Silica, ^

Sulphur,

87-35

2 50
0-50

210
6-30

1-85

100-60

7. Hommoney Creek^ Buncombe Co., N. C, Prof. Clark has
analyzed this somewhat peculiar iron anew, and finds

Iron,

Nickel,

Cobalt,

Copper,

Tin,

Manganese,
Silicon,

Magnesium,
Phosphorus,

Sulphur,

Graplu'te,

Schreibersite,* (Patera,)

93-225

236

0099

?

0*501

?

0-543

4-765

The metal, which is somewhat malleable, exhibits when
etched on poh'shed surfaces, in some places, a dull, gray field

with a few bright points, and in others, very minnte, yet distinct

and beautiful, triangular fiaures. The hardness is exceedingly

variable, and seems to be greatest where the fignres are most
readily brought to view. The analysis was made from a very

hard piece about three grammes in weight. It was digested in

hydrochloric acid until hydrogen gas ceased to be evolved. That
which was generated possessed an exceedingly disagreeable odor,

and being conducted through a solution of silver produced a^ V/t/lJU(.l^lCU. lilt ^^^^

slight precipitate of sulphuret. The insohible residue retained

the form of the original fragment, and consisted of brilliant scales

of graphite, a blaclc, flocky substance and a magnetic portion,

which under the microscope appeared to be a network of crys-

talline plates, intersecting each other at angles of about 60^ and
120^, exactly resembling the figures, exhibited by an etched sur-

face of the mass at this place. The magnetic portion was fused

with carbonate and nitrate of soda. The mass, which was col-

.
* The name Sclireibersite, here apphed to the difficultly soluble compound of

Hon, nickel and phosphorus refers to the substance "wliich was previously designated

ayslytite by Shepard.

SzcosD Seeies, Yol. XV, No. 43.—Jan., 1853. 2
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ored by manganese^ was then digested in water, and the colorless

fluid filtered from the metallic oxyds. This was tested in the

nsiial way Avith a soUition of magnesia and with molybdate of

ammoniaj and found to contain phosphoric acid. The oxyds
were dissolved in hydrochloric acid, and the iron precipitated by
ammonia. The fihrate was treated with hydrosnlphuret of am-
monia, which threw down a black sulphuret, insohible in dilute

hydrochloric acid. The quantity was too small for nearer exam-
ination. The plates which appear to produce the figures in this

meteorite are therefore in all probability, the phosphuret of iron

and nickel, though present in small quantity^ and very unequally

disseminated through the mass. A number of brownish particles,

harder than glasSj and resenjbling the granular chrysolite of the

Atacama iroUj were also observed in the insoluble residue. The
solution filtered from the insoluble portion was saturated with

sulphuretted hydrogen gas, and the light brown precipitate formed
was collected on a filter, washed, roasted and weighed. It was
then reduced with soda before tlie blowpipe, and yielded a mal-
leable globule of a reddish white color, containing copper and
tin. The sour solution, filtered from the sulphurets, was boiled

to expel the excess of sulphuretted hydrogen, and the iron oxyd-
ized with chlorine gas and precipitated by means of succinate of
ammonia. After weighing, the oxyd of iron was fused with car-

bonate of soda and found to contain phosphoric acid and silica*

The filtrate from the iron was concentrated by evaporation, and
treated with a slight excess of sulphuret of hydrogen and ammo-
nia, by which a lew milligrams of the sulphurets of cobalt and
nickel were precipitated. After the fluid became clear and color-

less, it was filtered, and the sulphurets roasted and weighed,
Tested before the blowpipe, the oxyds obtained appeared to con-

tain much more cobalt than nickel. The solution filtered from
the sulphurets was evaporated to dryness, the ammoniacal salts

driven off, and a small quantity of magnesia thus detected.

8. Bitburg, in the Eifel. Found in 1805. Described by Col.

Gibbs. Weight 3300 to 3400 lbs. This enormous mass was dis-

covered in repairing a road and was heated and hammered at an

iron furnace with the exception of a few ounces. It contains a

light green olivenoid substance in small quantity, irregularly scat-

tered through its mass. Sp. gr.~6*52, Rumler. Analyses:
Sin>meyer. J<ibn.

Iron, - - 81*8 - 78*82
Nickel, - - 11-9 - - 8-10

Cobalt, - - 10 - 3-00

Manganese, - - 0'2

Silicon, - 005
5-50Silica, - - . -

Sulphur, - 5*1 - 4-50

10000 99^
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9. Rasgnta, New Grenada. Discovered in 1810. Described
hy Rivero and Boussingaiilt in 1823. Wcig
45 lbs., of larger 84 lbs. A vesicular mass containing cavities of
various sizes which are partly filled with pyrites. Metal hard,
but quite malleable. Sp. gr. =7-3 -7-7, Runiler. Analyses :

Iron, -

Nickel,

Cobalt,

Phospliorus,

Schreibersite,

Chrysolite ?

Coppei-j

1 jn,

Sulphur,

Woliler,

92-35

671
025
0-25

0-08

0-11

m

? .

99'85

Uiv. and Bouss,

9076
- 7-87

98-63

7? northeast of Bogota, New Grenada.
Fotuicl in 1810 by Cecelia Corridor. Described by Rivero and

Weight 1575 lbs., besides which several

Malleable, ves-

7*30. Analysis

92-23

8-21

0-28

9972

Boussingault in 1823.
smaller masses were found in the same vicinity,

cicniar, resembling that from Rasgata. Sp. gr
by Riv. and Bonss.

Iron,

Nickel, -

Insoluble, - -

11. Zacatecas. Described in the Gazeta of Mexico, April 3d,

1792. Weight about 2U0O lbs. This is mixed with an unusu-

ally large quantity of pyrites, partly in globular masses which
are connected together by the same mineral, so as to form on

polished surfaces a sort of imperfect network. Widmannstattian

figures are not to be detected. Sp. gr. =7-55, Rumler. Analy-
sis by Bergemann.

lion.

Nickel .

85*094
I

Nickeliferons iron
J

Cobalt, -

Copper,

Magnesium, -

Carbon,

Graphite,

Schreibersite,

Chrom. iron, -

Sulphur, -

Manganese, -

(

9-S95

0-6G8

030
0-18

0-164

0-334

1-646

1-482

0845
?

Magnetic pyrites,

Chrom. iron, -

Schreibersite,

Carbon, -

93 77
2 -27

1-48

165
0-49

99-66

99-348
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12. Bohumilitz. Found in 1829. Described in 1830. Weight
103 lbs. Preserved in the National Museum at Prague. Was
covered with a thick crust of hmonite. It is composed of a me-

tallic mass, a large quantity of magnetic pyrites and an unknown
SLibstancej which is black, not very hard and not graphite. The
black mineral occurs in the interior as well as at the smface of

the mass, sometimes in portions nearly an inch in length, and is

intimately mixed with finely divided metal and pyrites. These
black masses are enclosed in a coating of magnetic pyrites. Anal-

ysis by Berzelius.

.

Iron, - 92-473 - 94775
Nickel, * - 5*667 - - 3-812

Cobalt, - 0-235 - 0203
Insoluble, - 1-725 - - 2'200

100000 100000
Berzelius dissolved 60 grammes of filings from the mass in

nitric acid, and found, of insoluble carbonaceous matter, 0-672

grammes, and of crystalline magnetic scales, 0777 grammes.
The first contained carbon, alumina, silica, iron, nickel, phosphate
and chromate of iron. The second consisted of

Iron,

Nickel,

Silicon,

Carbon,

65-987

15008
2-037

1422
Phosphorus, - - -v 14023

98^467

This is the substance which is now regarded as a phosphuret
of iron and nickel called Schreibersite by Patera, after von
Schreibers.^

13. Bahia, Brazil, 10^ 30' S. lat., 33° 15' W. long, from San
Salvador. Discovered by Bernardtis da Mota Botelho in 17S4.

Described by A. F. Mornay in IS 16. This mass was seven feet

long, four wide and two thick, and weighed 17,300 lbs. Ex-
hibits imperfect Widmannstattian figures and contains small

quantities of magnetic pyrites. Analysis by WoUaston.

Iron,

Nickel,
94
4

100^

15. Black Mountain, North Carolina.—16. Croshy's Creek,
Tenn. According to Prof. Wohler, the specimens of this mete-

orite bear a striking resemblance to those of the mass from Szla-

nicza.— 17. Tucuman^ Argentine Republic. Described by Don

*
his Report on American Meteorites
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Miguel Rubin de Cells in 1783. Weight 30,000 lbs. A mass
weighing 1400 lbs. in the British Museum is believed to be from
the same locality. This mass was covered wiih a crust of oxyds
four to six inches thick, on the under side. It has cavities of va-
nous sizes, which are more or less filled with magnetic-pyrites.
Structure highly crystalline, and when etched presents surfaces
resembhng crystalline masses of antimony and bismuth. It is

very malleable, G.—7'54-7-6, Rumler- Analysis by Howard.

Iron,

Nickelj

90
10

100

18. Senegal^ the Upper Senegal, Africa. Made known by
Compagnon in 1717. Vast qiiai]tities are said to be scattered

oyer the countries in the Bumbnk and Siratik countries, several

pieces of which have been brought by the negroes to Fort St.

Louis at the mouth of the Senegal. Compact, with a very
slight admixture of magnetic pyrites. By etching, short raised

lines appear, which are parallel or intersect each other at various
angles presenting like the Tucuman iron, a striped or plumous
appearance. When deeply etched the surface becomes granular.
Gr. =7*72, Rumler. Analysis by Howard.

Iron,

Nickel,

95
5

100

19. Cape of Good Hope, between Sunday and Boschesman's
nvers, Cape Colony, Africa. Discovered in 1793. Described by
Barrow in 1801, and by van Marum in 1S04. The original mass
yeighed over 300 lbs., of which 171 lbs. are now in the cab-
inet of Natural History at Haarlem in Holland. Capt. Alexan-
der discovered in 1S37 great numbers of metallic masses, sup-

posed to be meteoric, over a large extent of country along the
Great Fish River in Cape Colony, which are stipposed to belong
to the same fall with the above. Compact, with a small quantity
of finely divided magnetic pyrites. When etched exhibits no
Widmaunstattian f

"
Wehrle.

Iron,

Nickel,

Cobalt,

G. -6-63-7-94, Rumler. Analysis by

85-603
12-275

0-887

9¥770
20. Lenarto, Hungary. Found in 1814. Weight 194 lbs.,

(Austrian,) of which 134 are now in the National Museum at

*^Gsth. It possessed an irregular, tabular form, and was highly
crystalline. It was covered with a crust of dark brown metallic
oxydsj and contained three empty cavities. It contains magnetic
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pyrites in the form of small grains and lines, as well as in larger,

reniform and cylindrical masses. Widmannstattiati figures very

distinct, which are mostly isosceles triangles, the bands crossing

at angles of about 77^ and 26^=^. Gr.— 7-73, Rumler, Analyses:

Clnrk. Welirle.

Iron, - 90-153 - 90-883

Nickel, - - 6-553 - - 8 450
Cobalt, - 0-502 - 0-065

ijManganese, - 0-14

Copper, - 0-080 99'998

Tin, - • 0-082

Sulphur, - 0-482

Phosphorus, - ?

Insoluble phosphurets, 1*226

99-223

Two analyses were made of filings from this meteorite, of

which the mean result is given above. Foi* one analysis 5'74

grms. were taken, and for the other 2074 grms. The nif^thod

employed was, in general, like that adopted in the analysis of the

Hommoncy Creek meteorite. The sulphur was determined as

sulphuret of silver, and sulphate of baryta. The tin and copper

were precipitated by sulphuretted hydrogen, roasted, reduced

with carboiiate of soda and borax,' and tested, both in the wet
J

«.*^ wv.L^uv.v.,3

and in the dry way. The iron was precipitated as succinate.

In washing, the precipitate, a small quantity was dissolved, al-

though the solution had been rendered exceedingly basic before

the addition of the neutral succinate of ammonia, and then

heated to boilitjg before filtration. This was probably owing to

the presence of phosphoric acid, which appears almost invariably

to be formed by the solution of meteoric metal in hydrochloric

acid. The nickel, cobalt and manganese were thrown down by

hydrosulplniret of ammonia, and the solution allowed to stand

till it became colorless and clear, when it was filtered oif, and

evaporated almost, to dryness. A few drops of hydrosulphnret

of ammonia now precipitated a small quantity of nickel. The
sulphurets were then dissolved in aqua regia, and thrown down
by potassa. After w^eighing, the oxyds were redissolved in hy-

drochloric acid, reprecipitated by potassa, brought upon a filter

and washed- The moist oxyds of nickel and cobalt were then

dissolved upon ihe filter by a mixture of solutions of potassa and

prussic acid, the manganese remaining undissolv^ed. The solution

was boiled to expel the excess of prussic acid, and to change the

cyanid of cobalt and potassium, to sesqnicyanid. The nickel

was then precipitated by boiling with freshly prepared oxyd of

mercury. The cobalt was determined qualitatively by neutral-

izing the alkaline filtrate with nitric acid, and throwing down
the cobalt by means of nitrate of suboxyd of mercury; and
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quantitatively by the loss. The black, flocky, insoluble residue
was digested in hot nitric acid, and was completely dissolved
with the exception of a few pieces of a mineral, wliich might
have been chrysolite; though perhaps only quartz mixed with
the filings. The solution contained phosphoric acid, iron and
nickel,

21. Agram^ (Hraschina) Croatia. This most interesting mete-
orite, which fell May 26, 1751, and for nearly 100 years was the
only one of the metallic class positively known to have fallen

from the heavens, was first seen as a brilliant fire-ball passing

from west to east through a cloudless sky at 6 p. m., attended

with a noise like that produced by heavy wagons rapidly pass-

ing over a paved road. When almost directly over the village

of Hraschina, it burst with a tremendous explosion into two
pieces, and at the same moment became enveloped in a cloud
of smoke, which was at first black, and then presented a va-

riety of colors. The fall was followed by a terrible crash, and
a trembling as from an earthquake. The larger fragment, which
weighed 71 lbs., (Austrian,) made an opening in the earth IS feet

deep and 2 feet wide, while the smaller of 16 lbs. weight buried

itself in a meadow 2000 paces distant. The large mass was
presented to the Emperor Francis I, and the Empress, Maria The-
resa, by the Bishop of Agram, and is preserved in the Imperial

Museum at Vienna: the smaller mass is missins^. The mass has
a triangular, tabular form, with one side convex and the olher

slightly concave. It has a complete crust, in which is enclosed

no gravel or earthy matter, as must have been the case had it

been in a liquid condition. It undoubtedly came to the earth m
a glowing state, and revolving raj^idlyMike a circular saw, so as

to strike the ground edgewise, and thus penetrate to such an as-

tonishing depth. The surface presents the usual concavities.

The crust is hrownish-black and without lustre, with a thickness

of about three-fourths of a line, though varying on different

parts. It is somewhat fibrous in structure, and readily separated

from the metal beneath, wliich then appears smooth and polished.

On the convex side of the mass, the crust contains numerous
fissures, usually about one-half inch long, though rarely from one
to two inches, and from two-twelfths to ihree-twelfihs of a line

deep. The mass contains occasional intermixtures of magnetic

pyrites, and displayed on fractured surfaces a crystalline structure.

^Vhen etched, it exhibits most perfectly those characteristic fig-

ures which were first disco\"ered in this iron, by Widmannstatt
ill "Vienna in 1808. Gr.=7-72 -7-82, Rumler. Analyses r

Klaproih. Wehrle.

Iron, - - 96-6 - 89-784

Nickel, , - 3-5 ,
- - 8-886

Cobalt, 0667

iOCTl 99 337
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22. Elhogen^ near Carlsbad in Bohemia. Described by Neu-

mann in Prague in 1811. This mass was for many years pre-

served in tlie town-house at Elbogen under the name of "the

enchanted Bnrgrave," and therefore probably fell about the close

of the Hth century, when for a few years Elbogen was governed

by bnrggraves. It weighed 191 lbs., 141 lbs. of which are now
in Vienna and 11 J in Prague. It was described by Chladni as

having resembled a horse's head. It contains here and there,

small masses or veins of magnetic pyrites. When etched, it ex-

hibits the Widmannstattian figures. Gr. =7-743 Rumler. Analysis

by Berzelius.
Metal. Insoluble.

Iron, - 88231 - 14-17

'Nickel, - 8-517 - 17-73

Cobalt, - 0-762

Magnesium, - 0279 - ?

Phosphurets, - 2-211 Phosphorus, 14-17

Sulphur, - ? .

Manganese, - ?

10000
23. Otsego County, N. Y.—24. Rujps Mountain, S. Car,

25. Szla7iica, near Arva, Hungary. Found in 1843. Described

by Haidinger in 1844. Discovered in digging for iron-ore, and

was invested by a thick crust of hydrated oxyd of iron, in which
were observed a few crystals of vivianite. The mass consists of

a multitude of small, ellipsoidal globules of metal, apparently

cemented together by thin veins of pyrites and crystalline plates

of schreibersile. The pyrites occurs also, in small, compact masses.

When etched on polished surfaces, it displays no Widmannstattian
figures, but becomes dull and of a light gray color. The edges

of the plates of schreibersite appear upon such surfaces as bril-

liant lines and bands, arranged without order and of various

dimensions, sometimes being half an inch in length, and one-

twelfth in thickness. Analysis by Patera and Lowe.

Iron, - 89-42 - - ' 00 471
Nickel,

Cobah. 8-91 - - 7-321

Schreibersite, "| Cobalt,
Silicon, \ Schreibersite,
Carbon,

f
^"^^

Silicon,
Copper, J Carbon,
Sulpher. Sulphur,

1-404

9944 99169
The schreibersite, Patera. Magnetic, elastic, bronze-yellow plates

H. = 6-6. Gr. 7-01-7-22. ^ '

'
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Iron, -

Nickel,

Phosphorus,

Carbon,

87-20
4-24
7 '26

?

98-7
w

26. SeeVdsgen^ near Schwiebus in Silesia, Austria. Described
by Goppert in 1847. Found in ditching a meadow among boul-
ders of primitive rocks, fourteen feet beneath the top of the
ground; and was sold for old iron to a blacksmith. Weight
218 lbs. It was covered with a dark brown crust of oxyds from
.one-fourth to three-fourths of a line in thickness. The indenta-
tions upon its surface were quite striking. The metal is mallea-
ble, fiomogeneous, of a light steel gray color, and contains an
unusual quantity of a very insoluble pyrites, which is dissemi-
nated through the mass in irregular veins, in long, cylindrical
portions^ and in minute spherical globules. This pyrites is of a
grayish brown color, inclining to bronze-yellow, rarely tarnished
pinchbeck brown or bluish, with a dull metallic lustre. The
small globules are darker colored and more compact than the rest,

so as to be capable of taking a polish. The streak is grayish
black, and the cleavage, octahedral. Multitudes of zi^za^ seams
run through the mass, sometimes forming cells, the surfaces of
which are scoriaceous and jagged, and coated with an earthy sub-
stance of a blackish brown color. These cells also contain nn-
nierous spherical globules of pyrites, and according toPartsch,
small isolated masses of metal. Where the cells open on the sur-
face of the mass, may be seen numerous arborescent, metallic

points, and the black earthy mineral is apparently changed to

hydrated oxyd of iron. The fracture is lamellar in one direction,

but otherwise granular. Etched surfaces appear rough and gran-
ular, exhibiting onlv a few short fine, parallel, depressed, lines,

but no Widmaimstatlian figures. H.--4. Gr.-763-773. Gr. of

pyrites =4787, Rammelsberg. Analyses:

Iron,

Nickel,

Cobalt,

Manganese, -

Copper,

Silicon,

Schreibersite,

Graphite,

Chromium^ -

Duflos.

90000
5-308

0-434

0-912

0103
1157

0-834

Rammelsberg.

92 307
6 228
0-667

p

049
0-026

01S3
Carbon, 0520

Tin,

98-749
Secoxo Seeies, Yol. XV, No, 43.—Jan., 1863

100000
S
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Rammclsberg infers from his analysis that the pyrites is a

simple sulphnretj FeS. Its composition is,

Sulphur^ - -

Iron,

Nickel,

Cobalt; -

Copper,

Protox. iron,

Chrom. iron,

281
65816
1-371

1371
0o66
0874
0858

100011

The insoluble portion after the separation of the silica and
carbon, containSj according to Rammelsberg,

(a) (b)

Iron, - 59 23 - 6113
Nickel, - 26-78 - 28-90

Copper, - 0-78 - ?

Tin, - - 0-20 - ?

Phosphorus, - 6-13 - 7-93

Sulphur, - ? - 0-26

9312 9822
27. HaKptmannsdoif near Braunan in Bohemia. Fell July

14th, 1847. Described by Beinert in 1847. At break of day,

the inhabitants of Braunau and vicinity were startled by a vio-"

lent, roaring sound, which continued for some niinutes. A small,

black cloud was observed over the village, which suddenly
glowed as if on fire, and sent out flashes of light in all direction.

Two fireballs fell from the cloud attended by two explosions,

like the report of cannon. It having been reported that lightning

had struck in a neighboring field, the place was visited, and a

metallic mass found, which had buried itself to the depth of three

feet in the earthy and which six hours after the fall was so warm,
that it was impossible to bear the hand upon it. It was subse-

quently found also that a dwelling-house, half a mile from Brati-

nau had been struck, and that another fragment of the meteor
had broken through the roof, passed through the chamber in

which persons were sleeping and buried itself in the side of the

house. The larger mass weighed 42 lbs. 3 oz. (Austrian), the

smaller, 30 lbs. 8 oz. The former was cut up for furnishing spe-

cimens to cabinets, the latter is still entire, and in the possession

of the abbot of the monastery of Braunau. The larger fragment
had the form of an irregular rhomboid; while the smaller re-

sembles a huge oyster shell. Both were covered with more or

less regular hexagonal concavities. The color is iron-gray, and

in the concavities, reddish brown, from a small auantitv of me-

t".
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talHc oxyds. It is highly crystalline within, ,so that it may be
cleav^ed in three directions, parallel to the faces of a cube almost
as easily as galena* A piece from the larger mass in tlie Imperial
Museum at Vienna weighs about 4 lbs., and is described by Hai-
dinger as being apparently an individnal crystal. The metal is

remarkably homogeneous, and presents to view on etched sur-
faces, three series of fine parallel lines, which intersect each other
in the usual manner. It is malleable, very hard, and of light
steel-gray color. Gr. = 7*7 1. Analysis by Duflos and Fischer.

Iron,

Nickel, -

Cobalt,

Manganese,
Copper,

Arsenic,

Calcium,

Magnesium,
Sihcon,

Chromium,
Sulphur,

Phosphorus,

Carbon,

Chlorine.

9 1 '882

5-517

0-529

2073

100000

28. Ashcville, N. C.
France.

29. Caille, near Grasse, Dept. du Yar,

had
Discovered to be meteoric by Brard in 1828, though it

served as a bench before the parish church for more than 200
years. It is crystalline and cleavable ; and contains a small quan-

tity of magnetic pyrites. The figures brought to view by etch-

lines.ing

Gr.

are bounded not by straight, but by sinuous, raised

- T'64. Analysis by De Luynes.

Iron, -

Nickel,

Copper,

Manganese,

82-63

17-37

9

7

10000

30. Durango^ Mexico. Described by A. von Humboldt in 1811.

Weight 30,000 to 40,000 lbs. The mass hes in the city of Du-
J'ango

; only a few small specimens having been detached from it.

It is compact, but exceedingly cleavable; and incloses a small

quantiiy of magnetic pyrites. Very perfect Widmannsfaitian
^^gnres are visible on etched faces. The bands are ofren so wide
and so near together as to have scarcely any intervening spaces.

<^r- =7-88, Rumler.—31. Claiborne, Ala.—32. Schwetz, on the
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river Weichsel, Prussia. Found in 1850. Described by G. Rose

in 1851. Weight 43 lbs. 4 oz. Discovered in excavating a sand-

hill on the line of the East Railroad, at the depth of fonr feet.

It had the form of a right rectangular prism, with ronnded edges.

It was inclosed in a thin crnst of hydrated oxyds, and intersected

by two or three seams, so that by means of chisels and hammers,
it was easily divided into three pieces. The most of it is pre-

served in the Royal Museum at Berlin. The metal incloses a

few small masses of magnetic pyrites. It exhibits when etched,

the Widmannstaltian figures very perfectly, the whole surface

being ornamented by two sets of very long, straight bands one-

eighih of an inch wide, which cut each other at angles of 60 and

120^, while a third set much wider and shorter, intersect these

somewhat irregularly,

melsber

Gr. 777; Clark. Analysis by Ram-

Iron,

Nickel,

Cobalt,

Insoluble,

JVIetallic portion.

93-18

577
105
96

99-9S

Copper,

Chromiiirn,

Phosphorus,

Insoluble part.

22 59
3477
4-74

3 90
3413

10013

33. Texas.—M. Carthage, Tenn.~35. Guildford, N. Car.

36. Burlington, N. Y.—Prof. Clark gives a new analysis of this

very beautiful meteorite, so remarkable for the white color of its'

metal and ihe peculiar palteru of its etched surfaces.

Iron,

Nickel,

Cobalt,

Copper, -

Manganese, -

Insoluble phosphurets,

89752
8897
625
?

0-703

99977
37. XiquipilcD, north of Tolnca, Mexico. Mentioned in 1784

in the Gazeta de Mexiizo, in which it is said that small pieces

from a few ounces to 50 lbs. in weight were very nnmerons ;
that

these were sought for by the Indians after heavy raitjs, and used

by them for the fabrication of agricuhnral implements. It is

compact and without any visible intermixture. It presents the

very perfectly. Gr.=7*72, Rumler.Widmannstattian

Analysis by Berthier.

Iron,

Nickelj

figures

91-38

8 62

10000
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According to Manross, it contains cobalt.—38. Sierra Blaiica^
Mexico. Mentioned in the Gazeta de Mexico in J 781, wfjcre it

is stated that masses of native iron weighing 2(JU0 lbs., 3000 lbs.,

and ev^en more, had been foinid among (hese mountains. When
etched, exhibits Widmannstattiah figures, similar to those on the
Durango mass,—39. San Jose del Silio, Mexico. Discovered
by Sonneschmidt in the corner of a church-yard in Charcas, par-
tially buried in the earth. The projecting portion was 2| f(?et

long and one foot in diameter. It was said to have been brought
from the estate of San Jose del Sitio, where several masses had
been found imbedded in a limestone^ probably of tnfaceons ori-

gin,—40. Jackson Coimty, Tenn.—41. BahVs Mill, Tenn.
Prof. Clark reanalyzed this iron, detecting 2-037 p. c. of cobalt,

atid making the proportion of nickel as high as ]7'1 p. c.—42.

Cfiesterville, Chester county, S. Car.—43. )\Iwfreesboro\ Tenn.
—44. Ve Kalb county, Tenn.—45. Charlotte, Term.—46.

Smithland^ Tenn.— 47. Grayson county, Va.—48. Roanoake
comity, Y^,—49. Oa.TOca, Mexico. Described by Partsch. Brought
from Mexico by Baron Karawinsky of Munich. The metal is

compact, and exhibits on etched surfaces crooked bands, the crys-
talline structure having been apparently distorted by hammerii]^
Gr.=:7-3S, Rumler.—50. Greenland. Described by Capt. Ross
111 1819. The attention of the Captain v/as attracted to it by
the fact that the Esquimaux of the coast used implements of iron.

Upon inquiry he learned that they procured the material from a
large mass of native metal lying thirty miles inland, near which
they informed him was a huge stone containing globules of me-
tallic iron. It is very malleable, silver-white, and not easily ox-
ydized. It contains nickel, pyrites, and a black unknown mine-
ral, and when etched, exhibits fine crooked bands, the original

structure having been distorted by hammering. Gr. = 7*23, Rum-
pel'. According to Erande contains 3 p. c. oi nickel.

.
51. Petropawloivsk, Altai, Siberia. Described by Sokolowskji

in 1841. Several small specimens of meteoric metal were found
at the depth of 31^ feet below the surface. The largest mass
Was of irregular form, and coated with a crust of hydrated oxyds.

g-

Its weight was 17^ lbs. Gr.=-7-76. Analysis by Sokolowskji.

Iron,

Nickel,

97-29

2 07

9936

,
52. Alasej mountains, Siberia. Large quantities of excellent

iron are said to be found among these mountains and to be em-
ployed by the natives in the manufacture of knives, wedges, etc.

53. Counfy Doiow, Ireland?—54. 5^cn6a, N. Y.—55. Walker
coMn/y^ Ala.—-56. Iia}idol^hcounfi/,N.Car.-~57. Bedford county,

\
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Venn.—58. Pittsburg, Penn.—59. Salt River, Kentucky.—60.

Locality unknown. A specimen weighing two ounces, and found

among the minerals of Prof. Stromeyer, by Prof. Wohler of Got-

tingen. Gr. = 7-547. Analysis by Manross.

Iron,

JNickel,

Cobalt,

Tin,

Phosphuret of

Iron and Nickel

92-33

7-38

003

0-42

10016
*

Prof. Clark has omitted to mention the. St, Augustine's Bay,

Madagascafj locality of meteoric iron, where the quantity is re-

ported to be immense;* and since the publication of his paper

has appeared in the proceedings of the 6th meeting of the Amer.
Association published the present year, the notice (p. 188) by
Dr. Le Conte of two large pieces of meteoric iron seen by him
while passing through the village of Tucson, a frontier town of

Sonora, near the Gila.

Art. IIL—Remarks on the Distortion of the Achenium in cer-

tain species of Carex ; by John Carey.

Some time ago, when preparing an arrangement of the genus
Carex, for Dr. Gray's Manual of the Botany of the Northern
United States^ I observed that the specimens, in his herbarium,

of C. crinita^ Lam,, var. pnleacea, had the achenia variously dis-

torted. Supposing, however, that this might be accidental^ I

took no notice of the fact in my description of the species, and

had almost forgotten the circumstance when my attention was

recalled to it by some specimens received from Northern New
York. Finding in these the same anomaly, I have since care-

fully examined such specimens as have fallen under my notice,

and I now submit the result of my observations, which, as I

have not met with any allusion to the subject, may be of some
interest to botanists.

The normal shape of the achenium, in C. crinita is lenticular

and slightly obovate (fig. 1); but this I have scarcely ever ob-

served in the var. paleacea, the most common form in the North-

ern and Eastern States, distingnished by the very long awn of the

scales. In this variety 1 find the achenia to exhibit almost every

gradation from the nearly perfect type, to the most distorted form.

See Proceedings of Amer. Association of the Geologists, at Xew Haven, Aprili

1845, p. 40.
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The deformity appears, most generally, to consist in an imperfect
development of the albumen, on one side; causing an indenta-
tion, which, at maturity, bends down the apex of the achenium,
rounding, proportionably, the perfect side. (Fig, 2, in the young
state^ fig. 3, at maturity.) But this, though the most common, is by
no means the constant appearance presented, as I notice that the
achenium is sometimes indented on both sides, and it is then

1. 2, 3. . 4. 6.

completely panduriform at maturity, (fig. 4.) Occasionally it is

doubled across the widest surface or face of the achenium, (fig. 5,

longitudinal section;) but there are many modifications of all

these irregularities of which I merely describe the principal forms.
The perigynium, being somewhat inflated, is not exactly con-
formed to the misshapen achenium. Sometimes it is partially so,
but usually it presents an irregular, rounded outline.

This remarkable anomaly led me to examine such specimens
as I possess of the closely allied species, C. maritirna, FaA/., and
^. salina, Wahlenb.^ both of which have long-awned scales. Of
the first, I have a single mature specimen from Sweden; also a
specimen (probably American) from the herbarium of Dr. Torrey,
and two or three perigynia from a specimen, in the same, col-
lected by Richardson in the Hudson's Bay region. The whole
of these exhibit the same extraordinary contortion of the ache-
Mumi. Some Norwegian specimens, in my herbarium, are too
young to determine the question, as I do not notice the deform-
ity in an early state of the ovary. 0( C. salina, I have a sijigle

specimen from British North America,* and another from Swe-
den, both showing the same distortion ; and the latter has a seta
arising from the base of the achenium, but not exserted through
tne orifice of the perigynium. A very young specimen of Hor-
Jiemann's (probably from Greenland) has the ovary apparently
bent. With respect to these two very uncommon species, I have
*^ot the means of ascertaining whether the plants having perfect
^chenia are found with shorter-awried scales, a question more
I'eadily determinable by the botanists of Northern Europe, than
^^^th ns. Kunth, {Cyp. Syiwpt.) under C. maritima, says,

Achenium immaturum oblique obovato-oblongum," and this

m p ^ ^^ ^^^ ^^ *'^^ original specimens from Cumberland House, to which Dr. Boott

cip
^^' r^^-'A-men) correctly refers C. lunceata, Detoey ; founded, in part, upon this spe-

W ^t^*^^
"P ^^^^^ young specimens of C. livida, Willd. The original character of C,

tnat K
^^^^^ ^^ have principal reference to the latter, it being described as tristig-

ref
.^^'

X^
*^^ author, who also notices its resemblance to his C. Grayana, correctly

oth""^
I conceive, to C. livida. The "staminate spikes 1-3," and possibly some

^r parts of the character of C. lanceata, belong to C. salina, a distigmatic species
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was, probably, the early appearance of the distortion; but he

does rjot seern to have seen ripe specimens. He also describes a

Brazilian species, C. procera, with a " mucronate-subaristate'^

scale, of which he says, ''Ovarium oblongumj triangnlare, ad

unum latns v^ersus mediimi emarginato-incisnm. Achenium ob-

lique oblongnm, triangnlare, ad angnlum rectilineum versus me-

dium emarginato-incisnm (semper i)." This species is altogether

unknown to me, and I am indebted to my friend, Dr. Boott, of

London, for the reference—but, it belongs to a very different

group from those to which I have referVed, being tristigmatic,

and described as ^'C. riparias et C. paludosa3 simihs et affinis."

It is not my intention, in these remarks, to speculate upon the

cause of this malformation, but merely to call the attention of

botanists to the subject, more especially with reference to C. cri-

nita, which is so universally diffused throughout the Urjited

States. Assuming that the plants with shorter awns, bearing

perfect and regular achenia, are to be taken as the type of the

species, 1 conceive that the very prolonged awn is an irregular

(morbid?) appearance, consequent, probably, upon the disturbing

causes, whatever these may be, to which the distorted achenia

are attributable. I have imagined that the lengthened awn might
be somewhat analogous to the irregular hairs fiund upon various

galls, on the leaves and branches of plants. I have not, however,

been able to detect any appearance of injury from insects, or

otherv/ise, in the variety ^a/eacca, which, as I have remarked,

seems to be the more common form in the Northern States, *and

is equally robust and vigorous in growth with the regular type of

the species. It would be interesting to find a specimen in which

one or two of the fertile spikes should present the long-awned

scales, accompanied by the distorted achenia, whilst the remain-

der were in the normal condition ; but this I have never observed

;

nor yet a regular spike on the paleaceous form of the species. In

C. stricta, Lam,^ a species of this group, it is not uncommon to

find both perigyninm and achenium tumid and enlarged, but

without distortion in the shape of the latter, or prolongation of

the scale, so far as I have observed,
I learn from Dr. Boott, who has seen an authentic specimen,

that C. paleacea, Wahl, is referable to C. maritima, and it will

therefore be proper to drop that name for the long-awned variety

of C. crinita, which, if my views should be confirmed by the

observation of botanists, may be distinguished as G. crinita^ van

morbida.
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Art. IV.—On the Repi^oduction and supposed Existence of
Sexual Organs in the Higher Cryptogamous Plants; by
ARTHUR HENrREY, F.L.S.

[Concluded from voL xiv, p. SSO-]

Lycopodiacem.—The fructification of this family consists^ as is

Avell knownj of spikes clothed with fmit-leaveSj bearing on their

inner faces sporangia containing spores. These sporesare of two
kinds. One sort occur in large numbers in their sporangium, and
are very small ; the others are much larger, and only four are tnet

with in a sporangium. Spring,* who has devoted great attention

to the general characters of the LycopodiacecBj has given especial

names to the two kinds of sporangia; those with the four large

spores he calls oophoridia, those with the small s[)oresantheridiaj

yet he did not mean to attribute a sexual antithesis, merely a

morphological one, as he expressly states.

The general impression, however, Avith regard to the import of
the two kinds of spores has long been, that the large spores alone
are capable of producing new plants; and five years ago Dr. 0-

Miiller published an elaborate account of the development of the

LycopodiacesDjf in which the germination of the large spores was
described at length. The following are the essential results of

his investigations.

The large spores are more or less globular bodies, usually flat-

tened on the surfaces by which they are in contact in the oopho-
ridium

; thus, while the outer side has a spherical surface, the

inner side has three or four triangular surfaces, as in L. selagi-

noides^ and L. denticulatum. They possess two coats, (he outer

very thick and composed of numerous cells, the cavities of which
are almost completely filled up by deposits of secondary layers.

This outer coat exhibits various forms of raised markings on its

outer surface, and in some cases these seem to form a distinct

Jiiyer, a kind of cuticle, capable of being separated from the snb-

jacent cells. The inner coat of the spore is nsiiaUy perfectly

structureless, and not very firmly attached to the outer coat. In
L. gracillium, Dr. Muller observed below the otiter coat a struc-

ture composed of a layer of rather large parenchymatous cells,

^vhich could be easily isolated : and as there was no structureless

^cmbra!]e within this, he regarded the layer as the proper inner

coat. This observation is important in relation to the discrepan-

cies between Dr. Miiller's statements and those of Mettenius, to

te spoken of presently. The cavity of the spore is filled with
granular mucila<?e.

* Flor. Brasnioni=is, 106-1 OS.
t Botanische Zeituno-, July SI 1846, et seg. mim. Ann. of N"at. Hist., vol. xbc, 1847.

Secoxd Seeies, Vol? XV. No. 43.—Jan, 1853, 4
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When the spore is placed in favorable circnmstanccs for germ-

inatiou it begins to swell up, and if the contents be examined
wiih the microscope, a few minute cells will soon be fonnd to

have become developed in the mucilage. This cell-formation

commences at a determinate spot upon the inner coat of the spore,

the cells being so firmly applied that they appear blended with

this inner membrane, The cell-formation goes on till an obtuse

conical process is developed, which breaks through the outer

tough coat of the spore, and this process is recognized as the

germinal body, or keim-korper^ corresponding to the pro-embryo

of the other Cryptogams. From this, which at this period does

not by any means fill the cavity of the spore with its lower por-

tion, an ovate process is produced, at first obliquely directed up-

wards, the bud of the future stem, and a conical process taking

the opposite direction representing the radicle. On the ascending

process a distinction can soon be observed between the terminal

bud, a little oval body, and a short thread-like stem on which it

is supported ; as the bud opens, the leaves appear in pairs.

At the conclusion of the paper, Dr, Miiller offers some remarks
on the evidence with respect to the import of the spores, the sub-

stance of which may be transcribed. *' Up to the present time it

remains doubtful what purpose is served by the antheridium-spore.

Some persons maintain one opinion, others another. One auihor
declares he has seen it germinate, another that he has never been
able to do so. Kaulfuss*" relates that Fox sowed Lye. elago, and
Lindsay L. cernnitm with success, and that L. clavatum sprung
up abundantly with VViUdenow. With himself it did not succeed;

but the garden-inspector, Otto of Berlin, raised L. pygmcBum
several years in succession from seed. The last case however is

readily explicable, since L.'pygmcBum, possesses onphoridia."

GopperJf however states that he has seen the development of

young plants from antheridium-spores in L. denticulaliim. Dr-

Miiller expresses some doubt as to whether the observation was
absolutely exact, since Goppert never mentions seeing a young
plant actually adherent to an antheridium-spore, neither does he
give the structure of the leaf, and the young plant he figures

closely resembles a Fissidens, frequently springing up in flower-
pots in *green-honses. In his own attempts to raise plants from
antheridium-spores, Dr. Miiller in every case failed. He does not
deny, however, that they may be capable of germination, espe-

cially as some Lycopodiace?B appear to be devoid of oophoridia,
lu 1849 appeared M. Hofmeister's notice on the fructificaiion

and germination of the higher Cryptogamia,| in which he indica-

ted the existence on the pro-embryo of Selagmella, of a number

* Das Wcsen der Farrenkriiuter. Leipzig, 1827.
4 Ubcrs. der Arbeiten nnd Verand. der schlesischen GesellscL fOr Taterl. Kultuf*

1841 und 1845. + Bot. Zeitun^-. IS'ov. 9. 1849.
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of peculiar organs, composed of four papilliform cells, enclosing
a large globular cell in the centre. In one of these large spherical
cells the yonng plant is produced. The nature of the structure
was only briefly described in this paper for the purpose of show-
ing its analogy with what occurs in Salvinia.

In 1850, Dr, Mettenius* published an essay on the Propagation
of the Vascular Cryptogams, and in this is to be found a full de-
scription of the organs mentioned by Hofmeister and altogether
overlooked by Dr. C- Miiller. According to this author, the large
spores of Selaginella involvens possess two coats, each composed
of two layers; and in an early stage of the germinatioUj the inner
layer of the outer coat, together with the inner coat, form the
walls of a globular body which does not wholly fill the cavity
enclosed by the outermost membrane. This globular body is

firmly attached to the outer membrane immediately under the
point of junction of the three ridges separatmg the flattened sur-
faces of the inner side of the spore. The glob!]le enlarges until
Its walls come to be applied closely to the outer layer, completely
filling up the large cavity. Then between the two layers of the
inner coat^ at a point inmiediately beneath the point of junction
of the three external ridges, a process of cell-formation commen-
ces, producing a flattened plate of tissue interposed between the
two layers; this structure is the pro-embryo. The cells are at

first in a single layer, but the central ones soon become divided
by horizontal septa so as to produce a double layer, and finally

four or more tiers of cells one above another. The outline of
the pro-embryo, seen from above, is circular, spreading over the
U|tper part of the spore. On its surface appear the so-called ovules.

The first is produced at the apex of the pro-embryo, the rest, to

jne number of twenty or thirty, arranged upon its surface in three
lines corresponding to the sli'ts by which the outer coat of the

spore bursts. These ovules, closely resembling those of Salvinia,

I^ilnlaria, the Perns, &c., consist of a globular cell surmounted
by four cells, which rise up into four papillae, and leave a canal

J>r iniercelhilar passage between them, leading down to the globu-

J^ar cell or embryo-sac. The four cells are usually developed into
four or five celts, one above the other, by the production of hori-

zontal septa; sometimes they are developed unequally and to a
^onsiderable extent so as to form papillae, presenting an orifice

between them at some point on the outer surface, indicating the
caiial leading down to the embryo-sac.

,
During the development of the ovules, a delicate parenchyma

^s produced in the great cavity o^ the spore, finally entirely filling

PP this spore. Before it has completely filled it, the embryo makes
^'s appearance in the embryo-sac of one of the ovules.

Beitrage zur Botajuk. Heidelberg, 1850.
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The first change in this sac is the appearance of a nucleus;

from this cells are developed representing the snspensor of the

embryo. The cells of the snspensor multiply and form the pro-

cess which penetrates down into the parenchyma of the cavity of

the spore; at the lower end may be delected the embryo, a mi-

nntely celhilar body. Dr. Mettenins never saw the embryo pro-

dnced in the embryo-sac before the snspensor had broken through

the bottom of it to penetrate the parenchyma of the spore-cell;

it was always within this parenchyma and attached to the end of

the snspensor In this point he is decidedly opposed to Hofmeis-

ter, who states that the embryo originates in the embryo-sac,

whence a young embryo attached to its snspensor may easily be

extracted from the spore.

The part of the embryo opposite to the point of attachment of

the snspensor corresponds to the first axis of the Rhizocarpese,

which never breaks out from the spore-cell in Selaginella ; it

pushes back the loose parenchyma of the spore-cell as it becomes
developed, and when completely formed, is surrounded by a thin

coat composed of several layers of the parenchymatous cells much
compressed, enclosed iti the still existing inner coat of the spore.

On one side of the point of attachment of the snspensor the em-
bryo grows out towards the point where the spore-cell has been
riipturedj thus apparently in a direction completely opposite to the

end of the axis. As it enlarges it produces in this situation the

leafy stem growing upwards, and the adventitious root turning

downwards. The pro-embryo is at first distended like a sac, and
finally broken through on the one side by the first leaf, on the

other by the adventitious root; upon it may be observed the nu-

merous abortiv'e ovules, with their embryo-sacs filled with yellow

contents; part of its cells grow out into radical hairs. Dr. Met-

tenins several times saw two young plants [)roduced from one

spore; the ends of their axes lay close together, and separated

inside the cavity of the spore. No account is here given of the

characters exhibited by the small spores, or of anything like a

process of fertilization
;
yet we have indicated in the foregoing

description of the so-called ovailes, a clear analogjy between thess

bodies and the so-called ovules of the Ferns and Rhizocarpeae.
The&3 points will be referred to again at the close of the report.

In a review of Dr. Mercklin's essay on the reproduction of the

Ferns, in the Flora * Hofmeister states that spiral filaments are

produced from the small spores of Selaginella^ but does not state

that he has seen them, or give any authority.
Iso'etace(B.—The spores of the Tsoetes lacustris are of two kinds,

analogous to those of the Lycopodiaceas ; both kinds being pro-

duced in sporangia imbedded in the bases of the leaves, but the

* Flora, 1850, p. 700.
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large spores are found in great numbers, not merely four in a
sporangium as in the Lycopodiaceas. The development of the
spores was little known until the publication of an essay on the
subject in 184S, by Dr. C. Miiller,^ forming a sequel to his re-
searches on the Lycopodiaceae, Here, as in the other case, his
observations on the earlier stages were imperfect; but he indica-
ted the existence of the structures which have since been recog-
nized as the so-called ovules; as also did Mr. Valentinef in his
essay on Pilularia.

Iti his essay Dr. C. Miiller compares (he complete large spore,
as discharged from the sporangium, with the ovule of fiowerin^
plants; and he describes it as a globular sac enclosed by three
coats, which he names the primine, secundine, and the nucleus.
The outermost coat, or primine, is stated to be composed of a
thick cellular membrane exhibiting a raised network of lines,

which give it the aspect of a cehular structure, but are in reality

analogous to the markings on pollen-grains. The outer surface
exhibits the lines indicating the tetrahedral arrangement of the
spores m the parent cell, as in Selaginella^ and it is at the point
of intersection of these that the membrane gives way in germina-
tion. The next coat, or secu!)dine, is another simple membrane
hnnig the first. The nucleus is a coat composed of delicate par-

cnchyniatous cells, but among these are found groups of a pecn-
har character. These are described as consisting of a large cell

divided by two septa crossing each other at right angles, project-
jng from the general surface, being either oval in the general out-
hne, or having four indentations opposite the cross septa, so as to

give the appearance of the structure being composed of four spher-
ical cells. The cells surrounding them are of irregular form, dif-

^fent from the generally six-sided cells of the rest of the nucleus.
Many of these groups occur on the nucleus, always at the surface
of the coat where the primine and secundine afterwards give way,
scattered without apparent order over it, but one always near the

point of the opening. To these structures Dr. Miiller did not
^ttribute any important function, explaining them merely as pro-
tiuced by peculiar thickenings of the tissues to protect the pro-
embryo during germination. The contents of the nucleus were
stated to resemble those of the cavity of the spore of Selanginella.

In these contents, which become dense and mucilaginous, a
J^Ge cell is developed near the jippcr part of the cavity; this is

the rudiment of the embryo, and by cell-multiplication becomes
^cellular mass, which soon begins to exhibit growth in two direc-
tions, producing the first leaf and the first rootlet, projecting from
^'ateral cellular mass, which the author calls the "reservoir of

^ Botaniscte Zeitung, April aaJ May, 1S48; Annals of JS'at. History, 2ndser. voL
* ^^^^'

\ Linnseaa Transactions, vol. xviL
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nutriment," The embryo then breaks through the coats; the

first leaf above and the first root below. Ihe coats remahiiug at-

tached over the central mass of the embryo. The subsequent

changes need not he mentiotied here, further ihan to state that

the leaves succeed each other aUernately, and are not opposite as

in the LycopodiacetB ; moreover no internodes are developed be-

tween them, so that the stem is represented by a flat rhizome,

like the base of the bulb of many Monocotyledons.
In the paper by Dr. Mettenius* ah'eady aUuded to, we find

some very important modifications of, and additions to, this his-

tory of development of the spores of Isoetes^ bringing them into

more immediate relation with the other vascular Cryptogams.
This author describes the spore-cell as a thick struclure com-

posed of several layers ; in some cav^es he counted four. It com-

pletely invests the pro-embryo, which is a globular ceUular body

filling the spore-celL Among the cells of the outermost layer of

the pro-embryo (which layer forms the nucleus of Dr. Miiller),

on the upper part, are produced the ovules, fewer in number than

in Selaginella^ arranged in three rows converging upon the sum-
mit of the spore, these rows corresponding to the slits between
the lobes of the outer coat of the spore. The four superficial

cells of the ovules (which are evidently the peculiar groups men-
tioned by Miiller and previously noticed by Valentine)! grow
much in the same way as in the Rhizocarpese and iu Selagiftella,

into short papillas. The embryo is developed in the substance of

the pro-embryo, displacing and destroying its cells, and a globular

portion (corresponding to the ^'reservoir of nutrition'^ of Miiller)

remains within the spore after the first leaf and rootlet have made
their way oat. This body is the analogue of that portion of the

embryo of Selagiitella which penetrates into the caviiy of the

spore, and to the end of the first axis in the Rhizocarpeae,

The most important point, however, of Dr. Mettenius's re-

searches relates to the phenomenon exhibited by the small spores.

In the water in which the spores were sown he observed moving
spiral filaments resembling those of the Ferns. He was not able

to trace all the stages of development of these spiral filaments

from the small spores, but he obtained nearly all ihe evidence
relating to their origin which Nageli has done in reforence to the

similar organs in the Pilulana.% In the small spores minute
vesicles are produced of varying size and number, seen through

the outer coat. The inner coat or spore-cell breaks through tiie

outer coat either in the middle or at both ends at the projectiiig

ridges, by which they are originally in contact with the oiher

spore-cells. Its contents are expelled, as is proved by finding

numerous empty membranes. The expelled vesicles are met with

* Beitrage zur Botaaik Heidelberij. 1850. f Linnwan Traasactions, vol svil

J Zeitschrift fiir Wiss, Botauik, Heu 3. Zurich, 1846.
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in considerable number in the water, and contain one large or
several small granules, and in tl)em the spiral filaments are ap-
parently produced

; but the actual course of development was not
observed. In one case a spiral filament was seen half way out of
the spore-cell in active rotation, finally emerging completely, so
that the moving spiral filaments are probably developed in tlie

vesicles, while these are still contained wifhin the spore-cell.

No actual connection of these moving spiral filanjents or sper-

matozoa wi(h the so-called ovules has yet been traced.

RhizocarpecB.—Almost from the earliest period of !he study of

Cryptogamous plants, attempts have been made to prove the ex-

istence of distinct sexes in the Rhizocarpea;, various parts of the
stnicture being regarded by different authors as analogues of the

stamens and pistils of flowering plants. Bernard de Jnssieu* went
so far as to class them [Piliilaria glob, and Marsilea quad.) Avith

the Monocotyledons, with Lemna, considering the large spore-

sacs as pistils and the small ones as stamens.
Others have sought the male organs in the hairs upon the leaves

or receptacles;! but the rest of the numerous aiuhors who have
written on the subject, have either denied the distinction of sexu-
ality altogether, or are agreed in considering the large spores as
either ovaries or ovules, the small spores as pollen-grains. Ex-
periments have frequently been made upon the generative powers
of the two kinds of spores. Paolo SaviJ found that the large

spores of Salvinia would not germinate alone, and therefore he
regarded the small ones as anthers. Duvernoy,^ on the contrary,

stales that he saw the large spores of Salvinia germinate when
separated from the small ones, and therefore he did not regard the

latter as anthers, but only rudiments. Bischoff,j| who minutely
described the structure of the European species, said that in his

experiments the large spores of Salvinia germinated as well with-

out the small granules as with them. Agardblf saw the large

spores of Pilularia. germinate separately, but later than those

united with the anthers. Pietro Savi** made careful observations
on the germination of the separated large spores of Salvinia, and
found them to produce a green mamiHa which underwent no fur-

ther development
; he therefore regarded the small spores as neces-

sary for impregnation. Esprit Fabreff carefully experimented on
Marsilea Pabri. The separated large spores did not germinate;
|ney did not even produce the stationary green papilla observe*

Sahinia by Pietro Savi. Dr. C. MullerJJ found that the larg

spores of Piliilaria would not germinate when separate from the
small ones.

Ill
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Hist, de TAcad. Roy. des Sc, 1739 and lUO. i Micheli, Linnaus and Hedwig,
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The de\reIopment of the spores and the germination of the

larger kind in Pilnlaria appear to have been first accurately de-

scribed by ]\Ir. Valentine,* in a paper read before t!ie Linneean

Society in March, 1839. It is unnecessary to enter into the par-

ticulars of this paper, which giv^es accurate statements in most

points, and mentions for the first time the occurrence of the cellu-

lar papilla upon the pro-embryo which has since been regarded

as the *' ovule," analogous to that found on the pro-embryo of the

other vascular Cryptogams.

Dr. C. Miiiler'sf essay appeared in 1840, and agrees in some

points; but he appears to have mistaken the mode of origin of

the pro-embryo. In 1843, SchleidenJ announced that he bad

observed a process of impregnation in Pilnlaria^ in which the

small spores acted tlie part of pollen-grains^ producing tubes which
entered into a caviiy on the surface of the large spore or " ovule,"

and, in accordance with his views of impregnation in general,

became the embryo.
The next paper on the subject was an essay published by Dr.

Mettenius^ in 1846, in which the anatomy and development of

Salvwia is treated at length ; that of Pihdaina and Marsika less

perfectly. Ho did not observe the process of impregnation de-

scribed by Schleiden, yet from the want of organic continuity

between the embryo and the '^ ovule," he inclined to adopt the

*heory of fertilization propounded by Schleiden, both for the

Phanerogamia and the Rhizocarpea), namely, that the end of the

pollen-tube penetrated into the so-called ovule and became the

etnhryo ; nevertheless he had some doubts, since he could not

reconcile the production of '^ pollen-tubes" from the small spores

of Salvinia with the facts he had observed, and never saw the

^'tube" penetrate the ''ovule" in Pilnlaria.

In 1846, Prof Nageli published some new and important obser-

vations on Pilularia.\\ in which he stated that the observations

of Schleiden were altogether incorrect, and that the bodies which

that author had described as three or four '* pollen-tubes," pro-

duced by the small spores and adherent to the summit of the

large spore, were in fact parts of this, constituting a papilliform

structure, forming a part of the pro-embryo developed by the

large spore iiself. Moreover he discovered a totally unexpected

fact in regard to the small spore or "pollen grains." He found

that these, without coming in contact with the large spores at all?

became elongated by the inner coat protruding like a short pouch-

like process through the outer. This contained starch-granules;

and some he found burst and surrounded by starch-grains exactly

-—^-1 .
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* Linnsean Transactions, vol. xviL f Flora, IS-iO.

X Grundz. der Wiss. Botnnik, 1843.
Beitriige zur Kenntniss der RhizocarpeiE. Frankfort, 1846.

I Zeitsciirift fiir Wis&. Botanik. Heft 3, 4, 188, 1846.
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like those inside the others; and in addition to these, minute
cellules which seem to hai^e been expelled from the small spores.
In these cellules were developed spiral filaments exhihiiing ncfive
movement, just like those of Chara, the Mosses, &c. These
filaments finally make their way out and swim about freely m
the water. They were constantly met with in the gelatinous
mass in which the spores were etiveloped.

In 1S49, M. Hofnieister* published an essay on the higher Cryp-
togams already alluded to, and there briefly described his own
critical observations, referring to the points of difference from his

predecessors. His statements are as follows:
<l 'VThe publications of Mettenius and Nageli, as also those of

Schleiden himself, sufficiently show that the large spores of the

Rhizocarpeas (the organs called by Schleiden 'seed-buds' [ovules]}

originate essentially in the same way as the spores of the Cryp-
toganiia generally, and as the small spores of the Rhizocarpeas

('pollen-grains' of Schleiden) in particular. One young spore in

each sporanghnn becomes developed more rapidly than the eth-
ers, and finally usurps the whole cavity. At the time when the
spores are ripe, a large spore does not differ from a small one in

any respect except in dimensions (the size of the organs allows of
the structure of the outer secreted layer being very distinctly ob-
served; ill Pilularia five layers can be clearly detected). The
large spore is a simple tough-walled cell filled with starch or oil-

arops and albuminous matter, enclosed by a thick exine, which,
at the point when the 'sister-spores' were in contact with the

developed spore in the earlier stages, exhibits peculiar conditions
of fonn, displaying, according to the generic differences, a split-

ting into thin lobes or a considerable thinning of the mass. Not
the least trace of the cellular body (the pro-embryo, papilla of
tne nucleus of Schleiden) is to be seen at this point at the time

^nen the spores are just ripe.
' After the ripe spores have lain a longer or shorter time in

^^ater, a process of cell-formation comtnences at that point of the
spore, within the proper, internal spore-cell, whence results the

formation of a cellular body occupying only a small portion of the
internal cavity of the spore. The cells multiply rai)idly, and
t^reak through the exine, appearing externally as the green cellular

Papilla called the ' keim-icnht' by Bischoff, the 'papilla of the
"I'cleus' by Schleiden. I see no ground why this should be
Earned otherwise than as the pro-embryo. In Pilularia it is very
soon seen, where the pro-embryo consists of only about thirty

J^''S, completely enveloped in the exine, and where the only ex-
ternal evidence of its existence is a little protuberance,—that the

pro-embryo consists of a large central cell surrounded by a simple

* Botanische Zeitung, vol. vii, 1849; Botanical Gazette, vol. vii, ISoO.

^D Series, VqL XV^ 2fo. 43.—Jan., 1853. B '
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layer of smaller ones. The smaller cells covering the apex of

this large cell, four in numberj elongate into a papilla before the

pro-embryo bursts through the exine^ which splits regularly into

twelve to sixteen teeth;—subsequently they become divided by

horizontal walls, and then appear as the organ which Schleiden,

and after him MetteniuSj supposed to be * pollen-tubes' produced

from some of the small spores. These papilliform cells most cer-

tainly originate from the pro-embryo, a fact which takes away

all material ground from Schleiden's theory.

*'The four papilliform cells separate from each other and leave

a passage leading to the large central cell. In this cell the young

plant originates shortly after the smaller spores, which vever pro-

duce 'pollen-tubes,' begin to emit the cellules containing spiral

filaments discovered by Nageli. 1 observed and dissected out an

embryo consisting of only four cells. It completely filled the

large central cell, and there was not the least trace of a pollen-

tube attached to it.

iC ''PThe organization of Sahnnia is somewhat different from this.

On every pro-embryo, several, as many as eight, cells of the outer

surface of the cellular layer next but two to the obtuse triangular

cellular body, acquire a considerable size, a spherical form, and

becon]e filled with protoplasm; the four cells covering each of

these larger cells lose the greater part of their chlorophyll and

separate from each other to leave a passage leading down to I he

large central celL In this large cell the young plant originates.

The number of these organs in Salviiiia allows the possibility of

the occurrence of poly-embryony in this genus; I observed two

embryos on one pro-embryo in one case.
*' It is out of the question to talk of a ^larger pollen-tube' in

Salvinia. Mettenius has already shown that the structure of the

small spores renders such a product from them impossible."

Dr. Meitenius's Essay on the Vascular Cryptogams,* already

frequently referred to, confirms the preceding account in all essen-

tial points, some slight criticisms relating only to the structure of

' the coats of the spore ; and it adds a description of the develop-

ment of the 'ovules' in the pro-embryo of Marsilea Fabric which

agrees closely with that in Pilularia, Hofmeisterf has recently

announced the discovery of the production of cellules containing

spiral filaments from the small spores in Salvinia, just as Nageli

saw them in Pilularia.

General Conclusions.

In the facts of which I have given confessedly a very imper-

fect resume in the preceding pages, we have two important points

to consider. In the first place, we have to determine how far

* Beitrage zur Botaiiik, Heidelberg, 1850,

f Flora, 1850, p, 700 (in a note to a review of Mercklin's Essay on the Reproduc-

tion of Ferns).
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they suffice to warrant the belief in the existence of a distinction
of sexes in these families. In the second place, we have to en-
deavor to trace the analogies which exist between the different
conditions presented by the supposed sexual organs in the differ-

ent famihes. These considerations, if we adopt the hypothesis
of sexaahty, lead to some very interesting questions in refereiice
to the process of reproduction generally.

In regard to the first question, that of the existence of two sexes
and the necessity of a process of Tertihzation, we have several
kinds of evidence.

I- The inferences to be deduced from tho universality of the
existence of two kinds of organs in connection with the repro-

ductive process. We have seen that these exist in all the families

at some period or other of the life of the representative of the
species. In the Mosses and the Hepaticse they occur in ihe fully

developed plant. In the Ferns and EquisetacecB'they occur upon
cellular structures of frondose character developed from all the
spores, which frondose bodies or pro-embryos have an existence
ot .some permanence, especially in the Equisetaceae. In the Ly-
copodiaceas, the Isoetaceae and Rhizocarpesc, the pistillidia occur
upon very transitory cellular structures produced from one kind
of spore, the larger; while the smaller spores at once develop in
their interior cellules containing moving spiral filaments, such as
occur in the antheridia of the other families.

2. The inferences to be deduced from the observations on the

development of those plants in which tho two kinds of organs,

occurring in distinct places, can be separated. Strong evidence
has been brought forward that the dioecious Mosses, as they are

Jailed, do not produce sporangia when the pistillidia are kept apart

fi"om the antheridia by natural arcideut. The majority of ob-

servers state that the large spores of the Rhizocarpeo} do not gorrn-

>'»ate if the small spores are all removed from contact with them
;

a few counter-statements however do exist. Again, the majority
of anchors, and all the recent ones, state that only the large spores

^^ the Lycopodiacece and Isoetaceos produce new plants; while
^onie older writers believed that they had seen the small spores
do so.

^- The direct observation of a process of fertilization, of which
We have only testimony from two authors, Simiinski and Merok-

^^\ in reference to the Ferns alone ; sincq^the assertions of Schlei-
oen iii regard to the Riiizocarpeas have been demonstrated by
^ageli, Hofmeister and Mettenius to have been based on very im-
P^|:'ect observation.

^he circumstantial evidence furnished mider the first head

Jf^'^;is to me very strong, so much so that I am inclined to adopt
{he idea of sexuality on 'this ground as the legitimate provisional

hypothesis arising out of our present knowledge, especially when
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supported so strongly as it is by the negative evidence indicated

under the second head.

The positive 'evidence o^ the third head is certainly very in-

sufficient as yet, considering the extreme delicacy of the investi-

gatioM. Snrainski's other observations on the details have been

contested in naany particulars; and Mercklin, the only other ob-

server who asserts that he has seen the spiral, filaments within

the so-called ovuleSj describes the conditions differently, and states

that he has only been able to observe them positively there three

times. At the same time the difficulty of the investigation should

make ns hesitate in attaching too much weight to the faihire of

the other observers in tracing a process of fertilization ;
moreover

it is quite possible that actual entry of the spiral filaments into the

canal of the ovules or ])istillidia is not ahvaySj if ever, necessary.

The facts before us, then, appear to me strong enough to war-

rant the adoption of the views propounded by the latest authors

on this subject, and the acceptance of the hypothesis of sexuality

in the Vascular Cryptogams as the most satisfactory explanation

of the phenomena as yet observ^ed. The question h'es now much
in the same condition as that of the sexuality of i3owering plants

before the actual contact of the pollen-tubes with the ovules had

been satisfactorily demonstrated.

Further arguments may be adduced from grounds lying out of

the preceding statements, viz. 1. The late discovery of two forms

of organs in the AlgEe, Lichens and Fungi, which, although im-

perfect at present, lead to the expectation that the analogues of

the antheridia and pistillidia of the Mosses, so long known, will

be found in all Cryptogamous plants. 2. The analogies between
the processes of animal and vegetable reproduction wliich appear

to be offered by these new views of the nature of the phenomena
in the Vascular Cryptogams. To this last argument I shall merely

allude, as it may be considered to lie beyond the special province

of the vegetable physiologist; yet when we recollect the imper-

ceptible cliaracter of the gradations of tlie lower forms of the two

kingdoms, there seenis far sounder ground than is allowed by

Schleiden for arguing from apparent analogies between the phe-

nomena occurring in the two great kingdon}s of nafm-e.
Under the second point of view mentioned above, the facts of

structure may soon be disposed of, so far as the analogies of form
are concerned

; the antheridia of the Mosses, Hepaticoe, Ferns,

and Equisetacea- agree with the small spores of Isoetes, Selogi"
nella, Pihdaria, and Salmnia it) producing the cellules in which
are developed the moving spiral filaments which constitute the

essential character of the organs of the one kind; while the pis-

tillidia of the Mosses and Hepaticse agree with the so-called

^'ovules" of the Ferns, Equisetacea^, Lycopodiaceas, Isoetacc?e,

and Rhizocarpeag, in general structure and in the presence of the

central large cell from which the new form of structure originates.
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The great differences depend on the position in time and space
of the organs, in the different classes, and the nature of the im-
mediate product of the so-called ^'embryo-sac/' the large central
cell of the pistillidia and ''ovules,"

In the Mosses and Ilepaticae the pistillidia occur upon the plant
when the vegetative structure is perfect,—and the immediate pro-

duct of the great cell is a sporangium. If a process of fertiliza-

tion lakes place here, we may regard the antheridia and pistillidia

as analogues of the anthers and pistils of (lowering plants; the

sporangias of their fruits : or with Hofmeister we may regard the

^
enomena as an instance of an "alteration of generations/'

where the pistillidium would be looked upon as an ovule, pro-

ducing (in the sporangium) a new individual of totally different

character from tliat developed from the spore (the leafy moss plant

in the usual acceptation of the term).
In the Ferns and Etpiistacese, we find the spores producing a

frondose structure of definite form, upon which are developed
antheridia and pistillidia or ''ovules." Here then we seem to

have one generation complete, and the new development from
the pistillidium or "ovule" appears in a totally i»ew form, produc-
ing stem and leaves which have a distinct individual form and
existence, and produce the spores after a long period upon tempo-
rary parts of the structure, on the leaves; and by no means cease
to exist when those are matured. Here we seem to have a real

"alternation of generations," and Hofmeister compares the whole
permanent plant of the Fern or Eqiiisetum to the sporangirnn of
the Mosses and Hepaticas. In all the other families, the Lycopo-
diaceas, Isoetace£e, the Rhizocarpea^, the pro-etnbryo is a very

transitory production, and is developed from a different spore from
the spiral filaments. This pro-embryo is clearly analogous to

that of the Ferns and E piisetacese ;
and if the existence of sexes

be a fact, we have here a doecious condition as conlrasted with a

tnonoecious condition in the two last-named families. Hofmeis-
ter here again assumes that the pro-embryo developed from the
large spore is an intermediate generation between the two perfect

forms of the plant.
It is rather difficult to decide upon the real analogies of these

structures with those of the flowering plants. The resemblance

^ structure is so close between the pistillidia of the Mosses and
Hepaticee, and the "ovules" of the other Vascular Cryptogams,
that they must be regarded as analogues, and then the former
*^oul(l not well be conceived to be analogous to the pistils of flow-
^nng plants, but rather to ovules; if this be the case, the sporan-
gtuai must be considered the analogue of the perfect plant in the
'^ ern, &,c., and the leafy stem as the analogue of the ptuvembryo
^f the Ferns, &c. The pistillidium of the Mosses can indeed
hardly be regarded as analogous to the fruit of a flowering plant,
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as in that case the spores would be ovules produced long after

fertilization ; and on the other hand, if we consider the pistihidia

of the Moss as an ovule, which it might be, analogous to that of

the Couiferse,— in which a large number of embryonal vesicles

or rtidiinents of embryos are produced after fertihzation on the

branched extremities of the suspensors,—then we seem to lose

the analogy beiween the product of the pistillidium of the Moss

and that of the ovule of the Fern, unless we would regard the

entire plant of a perfect Fern as analogous to the ovule of a Conifer.

Perhaps ihe time has hardly come for us to arrive at any con-

clusion on tliese points. The phenomena in the Ferns and E|ni-

setacece, as well as in the Rhizocarpese, Lycopodiacese, and Isoe-

tareae less strikin2;!y. seem to present a series of conditions anal-

ogous to those which have been described iuider the name of

*' alternation of generations" in the animal kingdom, and seeing

the resemblance v/hich the pistiilidia of the Mosses have to the

ovules of the other families, we can h:irdly help extending the

same views to them ; in which case we should have the remark-

able phenomenon of a compound Organism, in which a new in-

dividual foriuing a second generation, developed after a process

of fertilization, remains attached organically to the pareiit, from
which it difftirs totally in ail anatomical and physiological char-

acters. It is almost needless to advert to the essential difference

between such a case and that of the occurrence of fiower-buds

and leaf-buds on one stem in the Phanerogamia, as parts of a sin-

gle plant, yet possessing a certain amount of independent indi-

viduality. These are produced from each other by simple exten-

sion, a kind of gemmation; while the Moss capsule, if the sexual

theory be correct, is the result of a tnie reproductive process.*

In coticlusion, I may remark, that these anomalous conditions

lose their remarkable character to a great extent if we refuse to

accept the evidence of sexuality which has been brought forward

here. If the structures are all products of mere extension or

emulation, the analogies which have been supposed to exist be-

tween them and the organs of flowering plants all fall to the

ground. But believing that the hypothesis of sexuality is based

on solid grounds, I am by no means inclined to allow the diffi-

culty of the explanation of these relations to be urged as a valid

argument against their existence, and I trust that this imperfect

report may be the means of attracting? new investiojators to asnb-

» Moreover we have analogy to the increase by buJs in the bimvat'iom by which

the leafy stems of tlie Mosses are multiplied, both in the earliest condition, where a

number of stems are developed from the byssoid mass produced by ihQ ^^pore, and

afterwards by gemmae on the stems and leaves, as in the Liverworfca also. The bya-

soid mass produced by the Moss-spore hag usually been CiiUed the pro-embryo, but

it is evidently not analoo^ous to the bodies termed pro-embryos in the Fern^s Lyco-

podiaceiB, <fec., *fec. It would almost seem to constitute a tlnrd member of a series

of generations.
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ject which presents so many points of interest and importance.
July 3rd^ 185L

r '

Postscript.—Since the above Report has been in print, Dr.
W, Hofmeister has published his promised work upon the higher
Cryptogams,* which contains an elaborate series of researches
upon this subject- He there confirms all his previous staloments,.
aiid all the essential particulars given by Suminski, Nageli, Met-
tenins, &c., excepting \\\e facts of the impregnation by means of
the spiral filaments or spermatozoids_, which liowever he considers
It warrantable to assiune. His speculations as to the relation of
the Conifers to the Lycopodiaceae, as shown by the development
of the embryo, are very interesting. Wc can only claim space
to indicate the general results of his work as eiven in the con-
ciuduig summary:—''The comparison of ihe course of develop-
ment cf ihe Mosses and Liverworts on the one hand, v/i(h the
Ferns, Equiselacetej Rhizocarpeas and Lycopodiaceag on the other,

reveals the most complete agreement between the development
of the fruit of tlie former and the development of the embryo of
the others. The archei^^orjijnn of the Mosses, the orijan withinhit "

* y^

ich the rudiment of its fruit is formed, resembles perfectly in

structure the arcliegonium of the Filicoids, (in the widest sense,)
that part of the prothalliuiri in the interior of which the embryo
of the frondescent plant originates. In the two great groirps of
the higher Cryptogams, one large central cell originating free in
the archegonium, gives origin by repeated subdivision to the fruit

ill the Mosses, and to the leafy plant in the Filicoids. In neither
of them does the subdivision of this cell go on, in both does the

aichegonium become abortive, if spermatic filaments do not reach
It at the epoch when it bursts open at the apex,

"Mosses and Filicoids thus atford one of the most striking ex-
amples of a regular alternation of two generations widely differ-

ent ill their organization. The first of these, produced by the

gerrniuaiing spore, develops antheridia and archegonia, son>etimes

f«w, sometimes many. In the central cell of the archegonium,
J" coiisecjuence of a fertilization through the spermntoznids emit-
ted from the antheridia, becomes devclope<l ihe second generation,
destined to produce spores, which are always fnrtiied in a number
'^"ch greater than that of the rudimentary fruits of the first cen-
eration.

'In tlie Mosses the vegetative life is exclusively committed to
*he first, the production of fruit to the second generation. Only
the leafy stem possesses roots; the spore-producing generation

hoL
S^^ichende TJntersucliungen der Kehnung, Entfaltung und Fruchtbildang-

erer Kiyptogarnen (Moose Farm, Equisetoceen, Rhizoearpeen und Lycopodia-

ttls
^^^ Samenbildunij der Conifereu. 1851, Lelpsic, Hofmeister, 4to, pp. ISO,
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draws its sustenance from the foregoing. The fruit is nsnally of

shorter duration than the leaf-bearing plant. In the Filicoidslhe

opposite condition obtains. It is true the prothallia send ont cap-

illary rootlets ; those of the Polypodiacete and Eqnisetacese under

all circumstances, those of the Rhizocarpese and Selaginellse fre-

quently. But the prothallinni has a much briefer existence than

the frondescent plant which in most cases must vegetate for seve-

ral years before it comes to bear fruit. Yet the contrast is not so

strong as it appears to be at first sight. The seemingly unlimited

duration of the leaf-bearing moss-plant depends upon constant

renovation [verjun^ung). Phenomena essentially similar occur

in proliferous prothallia of tbe Polypodiaceee and Equisetacea?.

The structure of the lowest Mosses [Antlioceros^ Pellia) is less

complex, and the duration of the fruit-bearing shoots is little lon-

ger than that of the fruit itself. On the other hand, the ramifi-

cation of the prolhallium of the Equisetaceee is exceedingly com-
plicated

; its duration is even equal to that of a single shoot.
'• It is a circumstance worthy of notice, that in the second gen-

eration of Mosses, as of the Filicoids, destined to produce spores,

more complex thickenings of the cell- walls regularly occur {teeth

of the peristome of Messes, wall of capsule and elaters of Liver-

worts, vessels of Filicoids, &c.,) while in the first generation,

springing from the spores, such structures are found only rarely

and as exceptions,

^' The manner in which the second generation arises from the

first, varies much more in the Filicoids than in the Mosses. The
Poly pod iaceue and Equiseiacece are hermaphrodite; the Rhizo-

peee All the Filicoids agree in

the fact that the first axis of their embryo possesses but a very

limited longitudinal dev^eIo|)ment ; that it is an axis of the second

rank which breaks through the prothallimn and becomes the main

axis; fmuher, in the end of the axis of the first rank never be-

coming elongated in the direction opposite to the summit. AH
Filiqoids are devoid of a tap-root, and possess only adventitious

roots.

In more than one respect does the course of development oi

the embryo of the Conifers stand intermediately between those of

the higher Cryptogams and the Phanerogams. Like the primary

parent-cell of the spores of the Rhizocarpese and Selagiuellae, the

embryo-sac is an axile cell of the shoot, which in the former is

converted into a sporangium, in the latter into an ovule. In the

Conifers the embryo-sac also very early becomes detached from

the cellular tissue surrounding it. The filling-upof the embryo-
sac with the albumen may be compared with the origin of the

prothallium in the Rhizocarpeae and Selaginella- The structure

of the -corpuscula' bears the most striking resemblance to that of

the archeaonia of Salvijiia. still mnm tn^hat of thp Selasineilse.
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If we leave out of view the difFerent nature of the impregnation,
in the Rhizocarpeas and Selaginellas by free-swimming spermatic
filaments, in the Conifera3 by a pollen-tube {wh'xch pcrlutps de-
velops spermatic filaments in its interior), the metamorphosis of
the embryonal vesicle into the primary parent-cell of the new
plant in the Conifers and Filicoids is solely distinguished, by the
latter possessing only a single embryonal vesicle which completely
fills the cavity of the central cell of the archegonium, while the
former exhibits very numerous embryonal vesicles swimming in
It, of which only one pressed into the lower end of the 'corpns-
culum' becomes impregnated. The embryo-sac of ihe Conifers
may be regarded as a spore which remains enclosed in its sporan-
gium.; the prothallium which it forms never comes to light. The
fertilizing matter must make a way for itself through ihe tissue
of the sporangium, to reach the archegonia of this protallium.
"Two of the phenomena which led me to compare the embryo-

sac of the ^Conifers with the large spores of the higher Crypto-
gams, are common also to the embryo-sac of the Phanerogams:
the origin from an axile cell of the shoot, and the independence
of the surrounding cellular tissue (so striking, for example, in the
•tihinanthaceae, through the independent growth of the embryo-
sac). By their pollen-grains producing lubes the Conifers are
closely connected with the Phanerogams, from which they differ
so much in the course of development of their embryo-sac and
me embryonal vesicles. The separation of the prothallium of
me Conifers into a number of independent sponsors, is a phe-
nomenon of a most peculiar kind, having no analogue throughout
the vegetable kingdom.''—(Loc. cit. pa 139-41.}—A- H. De-
cember 16, 1851,

"" ^

Art. Y.^^Review of Phillips's Mineralogy by Brooke and

Miller.*

The name of Phillips

meralogical science : and

This new edition of Phillips's Mineralogy^ has for several years
past been looked for with great interest.
js deservedly distinguished in British mi ^ .. ,

«.-«

"^ addition of the labors of Brooke and Miller has seemed to

Promise a work of unusual merit. The copartnership proves
owever to be one in which the older author has no concern or
^ghtful title ; for scarcely a trace of the original labors of Phillips

editi^^
^.'^^entary Introduction to Mineralogy, by the late Wni. Phillips. Nevr

W W J^ii
^^^ensive alterations and additions, by H. J. Brooke, F.R-S, F.G.S.,and

I2mn T * ^^- F-^S., F.G.S, Professor Min. Univ. of Cambridge. 'JOO pp.
man.on, 1852,

S2C0.XD Seeixs, Vol XV, No. 43.^ Jan., 1853.

'

&
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remains : aiid even his figures of crystals and measurements, in

which department he was especially eminentj have disappeared.

The work has certainly lost in value by this rejection of all that

Phillips could call his own, while at the same time it has gained

a new importance from the able crystallographic labors of its

present authors. There was also some ground for supposing that

the work would be especially adapted for this continent as well

as the other, in the fact that an edition of Phillips had beea

issued here by Alger. But Mr. Alger's name and book are

hardly noticed through the volume.

The work has many peculiarities and certain defects, the men-

tion of which is of some interest to American mineralogists and

to the science. We propose therefore to rnn through its pages,

briefly touching upon such points as will exhibit its character in

a just light.

The first 50 pages are devoted to Crystallography. The sys-

tem adopted is that of Prof Miller. The subject is presented in

an abstract mathematical form, with few explanations of the gen-

eral principles and laws for the occurrence of secondary planes,

and without any illustration of the distortions to which crystals

are subject. The names adopted for the six systems of crys-

tallization, are the cubic^ pyramidal^ rhombohedralj prismatic^

dbliqiiey and anorthic. Figures are given in the descriptive part

of the work, illustrating the crystallization of the species. These
figures, however, with rare exceptions, are simply plans, or views

in the direction of one of the axes, usually the verticals They are

drawn with precision and are excellent as far as they go. But

they are not portraitures of crystals, and give no sufficient idea of

the prevailing forms. Augite, zircon, anatase, for example, have

each a crystallographic physiognomy easily recognized. But

from these plans, the student has no way of arriving at a knowl-

edge of this physiognomy or of ascertaining the actual character

of a crystal, since the length cannot by any powers of concep-

tion or study be deduced. An octahedron thus represented is

not distinguishable from an elongated prism with pyramidal ter-

minations, nor a scalenohedron or a rhombohedron from a ter-

minated six-sided prism. The figures utider calc spar are exam-
ples to the point.

^
Besides these plans, which are seldom more than two to a spe-

cies, there is a large circle marked with dots, which exhibits iii

an ingenious manner the positions of the faces of all known crys-

tals of the species. These circles, however, hardly convey any
information not implied in the mathematical symbols of the

planes, which to some extent are also given. There is, besides, a

system of letters, not for the figures, but for designating and de-

scribing secondary forms. For example, under Realgar (p. 177)

the occurring combinations of secondary planes are described as

1
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follows
: cm^ cmrl, xrml, crmle, crnileb, crmltzab, nrceqfmwlvah,

xnezucrfmwvah. A key to these letters is given in the earlier
part of the work. Thus there are three modes of designating
planes; one, by nurnbeis. corresponding mainly in form, with
Weiss's system, omitting the ratio sign, as 111, 012, 2J2, &c.

j

another, the system of letters, just aihided to; and the third, the
dots. The first strikes us as the best, and, if slightly modified,
as the only one required or needed. The others are perplexing
to the student.

The authors have added very much to our knowledge of
the crystals of species by their measurements and calculations,
and in this, the great merit and value of the work mainly
consist. With each species, a large number of aneles is men-
iionea

; these angles are those between normals (perpendic-
ulars) to the faces, instead of those between the faces them-
selves.

The chapters on Refraction and Pleochroism are well drawn
^ip, and the others on the Physical characters, though brief, are
sufficient for the purposes of the Mineralogist.

Under the head of Chemical Constitution, a classification of
the elements is given, in which, we judge, no attempt was
iiiade to present a viovv of the true chemical relations of the
elements.

The idea that silica contains two of oxygen (SiO^) instead
of three (SiO^*), is adopted throughout the work in its chem-
ical formulas, a view proposed a few years since by Gmelin,
t>>H generally rejected since the researches of Kopp. The au-
thors also have made alumina to consist of 1 of aluminium to

^ of oxygen (Al O^), while the peroxyd of iron and allied

compounds have the ratio 2 : 3, (Fe- O^ Cr^ O^"), as is seen
in the table on page 79, and afterwards through the descrip-
tions of the species. This view of alumina is adopred by Ram-
ttieisberg in his recent publications, but not that of silica.

I" the chapter on Isomorphism, a table, extracted principally,
as stated, from Frankenheim's " System der Krystalle," presents

?• ''St of various isomorphous groups. This table might have
oeen much extended by the results of later researches. For ex-
ample, the isomorphism of calc spar, nitrate of soda, and dark
fed silver ore, and that of arragonite, nitrate of potash, and Bour-
^onite, brought out by Rose are not recognized ;

neither the ob-
servations of Rammelsberg or Scheerer. A paper in this Journal,
published in 1850,* besides others of more recent date, might
"a^'e afforded additional facts bearing upon a branch of Iso-

'^orphism not alluded to.

I

Yol. be, 2nd Ser., p. 220.
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A good chapter on the Chemical reactions of Minerals occu-

pies from pages 85 to 100.

The descriptive part of the Treatise commences with the

" Metalloids,^'' sulphur, selenium, carbon ; then follow the Metals;

next the Tellurides ; then in order the Aiitimonides^—Arsevides

SelenidfS—SidphideS'— Oxyds^ earths and arids'—Hydrous
OTT/ds, earths and acids-'^Silicates—Hydrous silicates^^ Tarda-

lates^ niobates^ scheelates^ molybdates— Arseniates. phosphates

Hydrojis arseniateSy phosphates—Sulphates—Hydrous sulphates

Chromates— Vaiiadiates—Sulphates with Carbortates— Car-

honatcs—Hydrous carboaates— Nitrates -— Borates^-Fluorides^

Chlorides^ Bromides^ Iodides^—Resins^ CoaL
The descriptions are given with precision and sufficient brevity.

The lists of locahties are mostly mere lists of names, with sel-

dom any mention of the associations of the species. As is nat-

ural, American localities are given less definitely than those of

Britain or Europe, when not altogether forgotten. Of Rutile^ it

is said that it occurs in North America^ certainly an important

fact to the mineralogists of England, as well as to those of North
America itself.

The analyses introduced are rather numerous, but no referen-

ces are added to the Journals in which they were originally pub-

lished; neither is there more than a single chemical formula
given, although a species may be of doubtful composition, or, as

in the case of Scapolite, it may actually include several com-
pounds.

Along with the names of species in the heading preceding the

descriptions^ the names of certain mineralogists are usually men-
tioned. But it is remarkable that the old rule of giving an author

credit for his work is set aside. Since the enactments of certain

laws relating to nomenclature by the British Association, it has

been supposed that in Britain at least, there was a high sense of

delicacy on this point. But the authorities mentioned by Messrs.

Brooke and Miller are often only the names of certain authors of

Treatises, to the exclusion of those of original observers. Turn-
ing to Gibbsite, we find with some surprise, that the species is at-

tributed to Phillips, and Gibbsit to Mohs, Hausmaun,*and Haidin-
ger, and our friend Dr. Torrey is forgotten, Cancriuite of Rose

is in the same way attributed to Hausmann ; Schorlornite of Shep-
ard to Rammelsberg; jD/r/^yOore is followed by "Phillips. Haiiy/'
instead of » Haiiy, Phillips," in their proper order ; Hornbleude is

attended by the name of Phillips alone; Apatite is attributed to

Phillips, and then Apntit to Hausmaim, Haidinger, again. Such
a use of names \is calculated to mislead, unless understood to

mean sira[>ly that this or that author has the name in his book,

which is all that the authors could have intended, and which
principle should have been somewhere announced.
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Some species that were already abundantly supplied with
names have been here supplied m^eAv. Thus Copper pyrites,
called also Chalcopyrite by Haidinger^ passes under the new
name Towanite. No reason is given for the change. Chalco-
lite (or Lime-Uranite) is named Torherite. Uraiiite (or Copper-
Uranite) is Autunite. Atacamile or chlorid of copper appears as
Remolinite; Azurite or Blue Malachite as Chessylite. These
will suffice as examples.

Again, some German names are adopted in their German dress,

and look queer enough in an English work. Such are Autimon-
silber, in place of Antimonsilver, or Antimonial Silver; Kvpfer-
nickel, instead of Copper-Nickel, the thing in plain English.
Names consisting of two words are repudiated by some mineral-
ogists, and various are the shifts to avoid them :—just the reverse
of the fact in other branches of Natural Science. Hence it is,

apparently, that the word Kupfernickel, in which the two parts
can be written together without a hyphen, is deemed preferable

^^ Copper'uickeL It is probably on the same principle that Red
-^mc Ore must give way, according to our authors, for Sparta^
l^te; and Copper Glance (from the German Kupferglanz) or Vit-
reous Copper, for RedrnUdte^ a name, by the way, proposed by
Nicol in his recent valuable work, although not so acknowl-
edged in this edition of Phillips. So Magnetic Pyrites is made
to yield to Pyrrhotine; Spathic Iron to Chalybite; Schiller Spar
to Bastite; Specular Iron to Hematite^ a word of most ambigu-
ous signification in the science. For ourselves, we see no reason
for this abhorrence of such names.

Eisennickelkies is another example of a foreign name accepted
oy our authors; and how is it better than iron-nickel-pyrites,

^hich it signifies? or Porzellanspath than Porcelain-spar, a
name already in use? Let the reader examine these words and
prononnce each syllable considerately, and then jtidge how far

science, sense, or taste, is benefitted by retaining in an English
oook the German orthography. Quite as good reason might
be found, for a general substitution in Britain of the German
for tlie English language. So also Feuerblende (p. 216) ; which
the mineralogist, without a knowledge of German, would be
hkely to pronounce Fewerhlende^ while Fireblende represents
cjosely, in fact, its pronunciation as well as meaning. Even
yntes has lost an 5, (after Haidinger,) and it stands Pyrite^ a

^ame hardly distinguishable from Pyrrhite, the designation of
another species. The whims of authors thus tend to keep the
synonymy of Mineralogy in a state of constant ferment.

P

.
'rho work of Messrs.Brooke and Miller has also its deficien-

cies. AVe should at least expect to find a full list of known spe-
^les and known varieties, and also of current synonyms. The
deficiency in the latter mi?ht be extensively illustrated. Thus
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Heavy spar is not nieritioned as a synonym of Baryte, (another

new name,) and of course Heavy spar is not in the Index;

Bromlite is not given as a synonym of Alstonitej yenite of Ilva-

ite ; manganese spor oi RhodonitOj etc*

There are also omissions of species and facts that are some-

what difficult of explanation. It will be of most interest to

American mineralogists to learn of those that pertain to Ameri-

can minerals.

The species Gibhsile^ found at Richmond, Mass., was first cor-

rectly analyzed and described, years ago, by Dr. Torrey. Her-

mann recently analyzed certain specimens from Richmond and

reported their containing a large amount of phosphoric acid.

This led to some careful analyses by Silliman, Jr., who proved

that Dr. Torrey was right, no phosphoric acid, or but a trace, be-

ing detected. These results are published in Dana's Mineralogy,

and in this Journal, volume vii, p. 411, (1849). Brooke and

Miller mention only the analyses of Hermann, not even intimating

that any ditferent view is held by others, although Hermann's
own results vary in the phosphoric acid from 37*6 to 11-9 per

cent! Moreover, to add to the confusion, the Gibbsite locality,

Richmond, is referred to as a locality of Hydrargillite as well as

of Gibbsite, although it is well known that but one of these spe-

cies occurs there.

Emerylile of Dr. J, Lawrence Smith has been found within

the past three or four years to be a very common mineral;, occur-

ring with corundum in Asia Minor and Siberia^ as well as in the

United States, in North Carolina and Pennsylvania. There have

been six analyses of American specimens by three different

chemists;* also eight by Dr. Smith of the Asia Minor mineral,

and orie^ by the same chemist, of a Siberian specimen. Dr.

Smith's analyses are published in this Journal^ Jan., 1851. All

agree very closely. The authors of this new edition of Phillips

throw the species into their Appendix, give a single analyses, and

mention only the Pennsylvania and Asia Minor localities. But

this is not all

^
Early in 1851, (May,) Hermann published in Erdmann's Jour,

fur Prakt. Chemie,! a paper on Mica and Cordierite, in which he

gives a new analysis of Margarite,—a mineral till then but im-

perfectly investigated. Hermann's result (unknown to himself,

at the time) proves the identity of emerylite and margarite (a

fact long before suspected by Dr. Smith and other American
mineralogists, and recently partly ascertained by an unfinished

analysis by Mr. G. J. Brush). The work before us has only the

old erroneous analysis of Margarite, and does not recognize this

new fact respecting Emerylite,

» See Dana's ilineralogj, 3d edition, 1850, p, E62. f Vo!. liii, p- 1-
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Conindellite is another Appendix species ; and a little more at-

tention to published results would have banished it altogether.

Both in this Journal two years since, and in Dana^s Mineralogy,
its identity with Emerylite is announced and a new analysis pub-
lished. Euphyllite is in the same Appendix; but instead of
giving the later results, published two years since in the works
just alluded to—both certainly accessible works to the scientific

enquirer—only the first incorrect analysis is introdnced. The
new analyses were made in the same laboratory with the first,

an error in the early results having been suspected,

Waj'wickite^ another Appendix species, is published with an
analysis by Mr. T. S. Hunt, made in 1846, and no notice is

taken of his new results published in this Journal in May, 1851,
(xi, 352,) where the author gives a very different composition as
to the proportions of the iiigredientSj and shows that the crystals

before examined, although of the prev^ailing kind, had undergone
alteration.

The greater part of American species are black-balled or have
a place m the Appendix. The following are among the latter.

Boltoniiej Danbiirite^ Emerylile^ Euphyllite^ Warwickite, Lie-
btgite^ Emerald Nickel^ which are believed to be well established

species, besides also others that are less well understood. Other
species are rejected without any mention even among synonyms.
Such are Pmnite, Phyllite, Williamsite, Microliie, Vermiculite,

Chesierlite, MelanolUe, Tungstic Ochre, Clinochlore. Melaconite,

Dysyntrihite, RutherfordUe, Paracolumbite , Houghite, Maras-
molUe, Calyptolite, Eumanite, Corundophilite, Oznrkite, Leder-
ite, Medjidite. Such a sweeping destruction of the enemy is cer-

tainly a great feat in Miueralogical tactics. We believe however
that the authors have misjudged with regard to their readers,

even supposing the species bad, which is undoubtedly true of

several of them. The reference of the name of a bad species to

the species to which it belongs, is conveying information which
inmeralogists value. i
facts, which the authors have had no opportunity personally to

study, does not show discrimination, miueralogical science, or an
appreciation of the wants of mineralogists either in Europe, Brit-

am, or America.
Again we observe that the important results of Dr. J. Law-

rence Smith respecting Corundum, a paper read before the Acad-
emy of Sciences at Paris and published in this Journal (January,

1851,) are unnoticed. The species Phlogopite is not mentioned,
*if>r the name alluded to. It is evidently referred to the species

'Mica," by which is meant that kind of Mica sometimes called

Oblique mica, and latterly by Dana, Muscovite, a name not re-

cognized by Messrs. Brooke and Miller, nor admitted among
synonyms.

I
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We might pursue farther the list of delinquencies and extend

it also to foreign species. As to the latter, there is less reason for

complaint, although the Avork contains very little of what ap-

peared in Europe in 185 L With regard to the former we think

that American minerah)gists have ah*eady been sufficiently amused

and will appreciate their obligations to the authors, without more

details. The book was probably inteiided for a certain class of

English readers that do not consider American rocks or science

within the range of British interests, and viewed in this light, its

errors or deficiencies, are not more perhaps than were to be ex-

pected.

Art. VI.

—

Description of the interior of the Cranium and of

theform of the Brain of Mastodon giganteus ; by Jeffries

Wyman, M.D.

The external configuration of the cranium of the Mastodon has

been described by so many naturalists, especially by Cuvier,

De Blainville, Godman, Hayes, Owen, and more recently by
Warren, that little remains to be added to its descriptive anatomy.

Its internal structure has however attracted but little notice com-
paratively, and in all probability but few instances, favorable for

observation have occurred, the crania of Mastodons having been

generally looked upon as too rare and valuable to warrant the risk

of making sections or the necessary dismemberment of parts. In

the collection of Mastodon bones discovered in Warren Co., NeW
Jersey, in 1845, and now belonging to Harvard College, is the

section of a cranium rnade under the direction of Dr, Warren and

noticed in his recent memoir* on this extinct animal. From the

perfect preservation of the bones and the care with which the

section has be*en accomplished, an unusually good opportunity is

a^^orded for studying its internal structure. In the memoir just

referred to, Dr. Warren has for the first time given the diameters

of the cranial cavity and described the fossa5 in the base of the

skull; the vast development of the diploic cells, and some of the

foramina for the transmission of nerves, especially the foramen

ovale, and Vidian canal, are also noticed. In plate 17 of his

memoir is an excellent representation of the section of the cra-

nium and face. The individual to which the skull above referred

to belonged was obviously immature, as the ossification of some

of the bones is not yet quite complete. The molar teeth are two

in number on each side in each jaw and have each three ridges,

The Mastodon Gieranteus of North America ; bv John C. Warren, M.D. Bos-

ton, 1852,
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and were probably the third and the fourth of the dental series
the empty socket in front correspondhig in size with the second

two-ridged tooth.

Among the anatomical points of interest which have not as
yet been especially describedj are the number and proportional
size of the foramina in the base of the skull ; and the form of
the brain as indicated by the configuration of the cranial cavity.

Olfactory foramina,—The cribriform pfate on either side of
the median lines is of a pyriform shape; it is about two and
six-eighths inches in length by one and six-eighths in breadth,

and is perforated by a large number of mintite holes ^ox the trans-

mission of the filaments of the olfactory nerves. Of these open-
ings one hundred and seventy-five were counted on one side.

An opening larger than the re^t exists at the upper part and serves

for the exit of the nasal branch of the fifth pair of nerves.

The Opticforamen is vertically depressed having an elongated
oval form; but as the optic canal recedes from the cranial cavity
It becomes more nearly cylindrical, havii]g a diameter of about

three-sixteenths of an inch : the canal is directed upwards for the

aistance of seven inches when it reaches the orbit in the bottom
of a deep channel.
The Foramen lacerum of the orbit is quite small, Hes con-

cealed beneath the anterior clinoid process, and is so mnch out
of view that it would easily escape notice; it enters the orbit

ift the same channel with tne optic nerve, but some distance be-

low it.

la the cranium of an adult African elephant belonging to the

Boston Society of Natural History, and which has served for tlie

comparisons given in this notice, the foramen lacerum is more
exposed within the cranium, and its outer opening is separated

only by a thin septum of bone from that of the optic nerve—the
canal for this last being mnch shorter than in the Mastodon.

The Foramen rotundum which transmits the second branch of

'Qe trigeminus nerve, is about one half of an inch in diameter,

and occupies very nearly the position of the foramen lacerum of

the orbit: in other animals it is only separated from this last by a
^hin bridge of hone ; and this even no longer exists in some Ru-
•ninants, so that in these the foramen lacerum and rotundum are

^vholiy blended.
The Foramen ovale measures an inch and a quarter in length

3nd half an inch in breadth, but is partially divided, by slight

projections of bone on each side, into a double opening. It is

Jormed mainly by the edge of the great wing of the sphenoid
"Ut itscirf>nmrcrr>n/>r> r^^ctQ.Mnrl u i<! pom iilo tfid hv the petrous bone

J

part e
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in the cranial walls which lodges one of the meningeal vessels

and corresponds with ihe foramen spinale of hnman anatomy-

in the African elephant the separation is carried still farther,

the ridges of bone on opposite sides approaching very near to

each other.

The Carotid foramen is situated behind the petrous bone, but

is formed equally (when seen from below) by an indentation

into the petrous and basilar bones; it is at first of an oval form,

its long diameter being three-fourths of an inch, but soon be-

comes routjd and diminishes to a half of an inch; as it ascends

vertically, it becomes more completely imbedded in the petrous

bone, and as it enters the cranial cavity as seen from within,

it is wholly contained in it; at this point it becomes continuous

with a groove, which runs forwards on the sides of the sella

turcica and terminates just within the anterior clinoid process.

From the carotid canal a small opening transmits probably a me-

ningeal vessel.

In both the African and Asiatic elephants this foramen exists

and has a similar connection with a groove on each side of the

sella turcica; in the former species it is wholly imbedded at its

commencement in the petrous bone. This foramen is not men-
tioned by Cuvier, neither in his Ossemens Fossiles nor in his

Anatomie Comparee ; he describes the foramen ovale and that

which transmits the carotid artery as forming one opening.* As

stated above, the foramen spinale and foramen ovale are united

together, but the first obviously serves only to transmit menin-

geal vessels.

The Internal Auditory foramen is much depressed and forms a

fissure on the upper surface of the petrous bone.

Between ihe petrous bone and the basilar portion of the occiput,

more external than the carotid foramen, is a fissure three inches

in length, which serves to transmit the hypoglossus nerve, and

is therefore the representative of the anterior Co)idt/loid fora-

men; the external part of the same fissure is more narrow and

is continuous with the lateral sinuses, and is in consequence to

be regarded as the jugular fossa, though the jngnlar vein must

become very much flattened in order to escape from the cranial

cavity.

The Stylo-mastoidforameyi is one-fourth of an inch in diameter.

The Eustachiati tube enters the extremity of the petrous bone

which last is prolonged into a spine. The Vidian canal is of

great size, perforates the pterygoid process near the base, and is

of an oval form and has a diameter of about three-fourths of an

inch; the posterior orifice is in close proximity to the foramen

ovale and the anterior to the foramen rotundum, which it nearly

Lecons d'Anat,
4 m

k

\
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equals in size. The vidian canal it would seem contained some-
thing else than (he vidian nerve, its size being wholly out of pro-
portion to a filament comparatively so snialL The foramen
indsivum is much smaller ihan in Elephants, and is prolonged
as in them into a canal which in the Mastodon measures ten
inches in length.

The foramen magnnm is nearly oval, being three inches in
Its transverse and two and a half in its vertical diameter.
The openings between the nasal fossae and the diploic cells

are very much larger than in the African elephant, and establish
a free cotnniunication between these cells and the nasal orifices
as far back as the occiput.

Leaving out of view other resemblances between the skeletons
of Mastodons and Elephants, an examination of the bones of the
face, especially those in the neighborhood of the nasal openings,
Would afford satisfactory evidence that Mastodons like the Ele-
phants were provided with a nose elongated into a proboscis,
^ther evidence equally conclusive is found in a comparison of
some of the foramina in the base of the skull of these two genera.
In Elephants the existence of a trunk, gives rise to the necessity
lor a corresponding development of the motor and sensitive nerves
01 the face and these in turn to a proportional enlargement of the
openings for their exit from the cranial cavity. The foramen
^otiindum and foramen lacerum transmit the sensitiv^e nerves,
branches of the trigeminus, and the stylo-mastoid foramen trans-
mits the portio dura or motory nerve—and the two supply the
necessary filaments lo the muscles and skin. In both Mastodon
^nd Elephant these foramina present similar proportional sizes
out in neither is the stylomastoid foramen which transmits the
^otory nerve or portio dura, as largely developed as the foramen
jotundum-^the latter having a diameter of a half of an inch in the

Mastodon and of seven-eighths in the Elephant, while the latter

does not exceed one-fourth of an inch in either. Cuvier describes
the great size of the orbitar and superior maxillary branches of
^^^ trigeminus and of the portio dura in Elephants,* and more
"^ecently Mayer has more fully described and figured the same
nerves, from a recent dissection of the parts.f The complete
^correspondence of these foramina in 3Iastodon and Elephant,
^'ould have enabled the comparative anatomist to determine the
pi'obable existence of a trunk in the former, even if the bones of

J!j^

base of the skull only had been brought to light, the rest of
"^ skeleton being unknown.

m

Lecons d'Anat. Comp. T. iii, pp. 199, 218. Paris, 1845,
T Beitrage zur Anatomie des Elepbaa^ten und der iibrigei]

^' -Mayer .\cv. Act. Nat. Curios, ifxx, p. 1. 1847.

Pachydermen,
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There is no peculiarity of the interior of the cranium of the

Mastodon which more forcibly presses itself upon the notice of

the comparative anatomist than its form; in this we have re-

vealed to us the general outUne and some of the details of the

surface of the brain of which the cranial walls are on an accurate

mould ; and in this loo we have additional means of making com-

parisons between the genera of Mastodon and Elephant and of

determining another important element in their affinity.

The following measurements vary bat little from those given

by Dr. Warren in his memoir already cited.*
Inches.

3

Greatest length of cranial cavity on median line from
crista galli, to inner edge of foramen magnum, 9

Greatest length from anterior part of olfactory fossa

to edge of foramen magnuraj - • . 10

Greatest height on median Ime, - - - 5^
Transverse diameter at posterior edge of orbitar fossa> 7|
Transverse diameter at anterior edge of occipital fossa, 6^
Transverse diameter through the centre of middle fossa, lOf

As however the cranium under consideration belonged to an

immature Mastodon, but little of moment was deduced from

its measurements or capacity merely. It is to the form of the

whole and of its subdivisions that the principal interest attaches

and these next present themselves for description.

The Olfactory lobes are quite large in both the Mastodon and

Elephant, when compared with the sensitive surface over which
they preside, the index of this last being the turbinated portion of

the ethmoid bone. The olfactory fossa in Mastodon is of a pyri-

form shape 2 1 inches long by 1| in the broadest part, and is several

times longer in actual extent than the corresponding fossa in the

ox or the horse; in the former the fossa measuring 1| inch by

|th of an inch. On the other hand the sensitive surface of both

these last mentioned animals is actually much longer than the cor-

responding ones of either the Mastodon or Elephant, as shown by

the greater development of the ethmoid and lower turbinated bone.

The position of the olfactory lobes Js beneath the anterior lobes

of the brain projecting forwards enough to be just visible when
the brain is viewed from above, and as in the Elephant it re-

sembles the situation of these parts in man. In the ox and other

Ruminants, as well as in most Pachyderms on the contrary, these

lobes are placed directly in front.

The Cerebral hemispheres, as an inspection of the accompa-
nying figures, 1 and 2, will at once indicate, are the parts of all

others which present the most characteristic feature of the en-

cephalon. The anterior lobes are contracted to a most extra-

ordinary degree, each having the form of a conical mass with the

* Page 119.
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apex directed forwards and in a great measure overlapping the
olfactory lobes. This conical portion terminates at the posterior

edge of the wing of the sphenoid, which forms the houndary be-
tween the orbitar and middle cranial fossae. Behind this division

the brain becomes suddenly increased in breadth from 7{ inches,

which it is at the division, to 10|j which is its diameter through
its broadest part.

1.

MASTODON.

2.

MASTODON.

>l5^ni^"°u!*'"'^^- Olfactory lobes.—H. Cerebral Hemispheres,
^"uiia oblongata.-—The same numbers refer to the same parts

111, Cerebellam.'

in all the figures.

rv.
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Til Mastodon then as in Elephant the transvere diameter of the

brain exceeds the longitudinal, though to a less extent in the

former than in the latter; this condition of things exists only in

a few instances in the Mammiferous group, and is found princi-

pally if not wholly in Cetaceatis and Proboscidean Pachyderms.*
In Cetaceans the transv^erse diameter is in still greater excess over

the longitudinal, but the cerebral lobes together form a regularly

oval mass; in which circumstance it makes a striking contrast

with the same parts in Elephants and Mastodons. Fig. 3 repre-

sents the outline of the brain of an Elephant, B. indicus, figured

and described by Mayer in the memoir previously quoted, and ia

which the remnrkable form of the brain is especially noticed, a

peculiarity which Camper seems to have entirely overlooked-

3.

ELEPHANT.

Explanation.—L Olfactory lobes.
Medulla oblongata.

II. Cerebral Hemispheres.—III. CereDellum.—I^-

The cerebellar fossa is well defined, and shows a considerable

elevation of the cerebellum, which it appears mnst have been

more uncovered by the cerebral lobes than in Elephants.
The resemblance between the forms of the brain in Mastodons

and Elephants, is also of great interest in a zoological point of

view. The general conformation of the skeletons of these two

* See Cuvier Oss, Foss. T. i, p. 481. 3d editioa
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genera is so similar, that they have always been approximated \xi

zoological systems, their generic distinctions resting mainly oa
the difference in the structure and form of the teeth. Bnl after
the discovery in Burmah of Mastodon elephantoides, this distinc-
tion in some measnre lost its value, and more recently the won-
derful discoveries of Falconer and Cautley in the Sivalik hills of
India, seem to have estabh'shed an almost in)perceptible gradation
from E. nomadicus and Africanns, through E. planifrons, E. in-

signis, and E. canesa, in which last the transverse ridges are des-
titute of cement, to tfie different species of Mastodon.*
The determination of the similarity of form in the brains of

these two genera, gives ns another hnporlant character in which
they approximate each other, and may suggest the probability
that future discoveries may result in the breaking down of all

absolute distinction between them; though as yet however the
generic boundary is sufficiently well defined in the external forms
of the heads aiid some of the details of the skeleton.

Note.—The figures of the brain of Mastodon given above,
Were obtained by projection from measurements of the interior
of the cranial cavity. As the subdivisions of this cavity are sep-
arated by well defined boundaries, and as the bones in mammals
are accurately moulded to the surface of the encephalon except-
'"g in the neighborhood of the medulla oblongata, the interior
of the cranium may be admitted with scarce a probability of
^^ror, as an index of the general figure of the brain. There is

Nothing to indicate the precise size of the medulla oblongata;
the figure of this portion is therefore ideal. Some indications of

cerebrafand cerebellar convolutions v/ere visible in the interior

of the cranial walls, but too ill defined to warrant any attempt at

1

^ying them down in the figures. The figures of the Mastodon
brani are drawn on the scale of one-fourth of an inch to an inch

;

t.be figure of the Elephant's brain is reduced from one by Mayer
in the memoir before referred to.

^RT, YIL—On the Auroral Bo^c of June llth, 1852; by Rev.

Chester S. Lyman.

S^^en to the public in full. ^

IforiK^"r"f
-^"^^'qua Sivalensis, beinrr the fossil zoology of the Sivalik Hills i

^ of India, bj Hugh Falconer, M.D., <fec^ and by T. Cautley, F.K.S,, ic.

in the
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66 Rev. C S. Lyman on the Auroral Bow of June^ 1852.

The position in the heavens of the bow of June llth, 1852,

was noted quite definitely by Mr. E. C. Herrick at New Haven,

and by Mr. Sereno Watson at East Windsor, Conn. It was also

observed independently by Prof Olmsted at New Haven, Mr.

Hyde at East Windsor, and Prof. Brocklesby at Hartford; and

was also seen at Meriden, Springfield, and numerous other places,

but not carefully observed.

From the fact that only a single bow was noticed at any place,

while the rest of the sky was comparatively free from auroral

light, it is safe to presume that the several observers saw the

same identical bow. This presumption is strengthened by the

fact that it was seen by all the observers at about the same time

and by some of them with certain similar characteristic features

particularly its manner of disappearance. On the supposition of

identity also, the observations at New Haven, Hartford, and East

Windsor give an unequivocal parallax, and a parallax that gives

an altitude corresponding with the determinations of Dalton

Professors Olmsted and 'J'wining, Prof Challis and many others

who have made similar computations respecting different bows.

These observations hav^e usually given an altitude ranging from

100 up to 200 or 300 miles. Mr. Herrick from his own observa-

tions at New Haven, and those of Mr. Watson at E. Windsor,

cotnputed the height of the bow of June 11th to be not less

than 150 miles, as stated in this Journal, vol. xiv, p. 131.

That others may judge of the somidness of this conclusion,

as well as of some other inferences which the facts in this case

seem to justify, the original observations are here given in full

as put in writing by those who made them. Those by Mr. Her-

rick at New Haven are as follows.

" Friday^ June Ik/i, 1852.—Evening: sl^y clear and pure.

As early as 9 o'^clock, there was a strong general Auroral light m
the north, through an amplitude of 120^-}"» ^^^^^ indistinct streaming

20' or 80^ high.

Looking out again about 9^ 50^^^ N. H. m. s. time, I saw stretching

from the easterly to the westerly part of the heavens, and passing the

meridian a liule south of the zenith, a continuous luminous streak or

bow, about two degrees in breadth, (as I judged,) and having a bend

southwardly near the meridian. There was at this time only a bright

general light along the N. horizon, without streamers. The sky \yas

exceedingly clear, and there was no other auroral indication which

could be confounded with this bow. There was but one bow visible,

and this, one was distinct, and moderately bright. The margins

were tolerably well defined, and so far as I remember, either margin

could in most parts be determined within one-third or one-fourth oi a

degree. The bow showed no fringe, nor any fibrousness of texture,

and when disappearing exhibited none of the usual internal oblique

beams, or segments of streamers. It appeared to be simply luminous

vapor. I did not at the lime note down the exact position of the west-
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erly end, but if I remember correctly it was near gamma Lronis ; and
at an earlier period it probably reached a lower point. The easterly
pftrl below the altitude of about 35"" was bidden from my view by trees
and buildings.

At 9-1 53'", the bow is cenlt'al on the star alpha Coronce Borealis.

53 40% the southern ed^e loLiches epsilon Boolis^ {Mirac.)
54 20 , the bow is fading, and is now central at a point mid.

way between Arcturus and Mirac: its breadth here

is about one-fif'ih of that distance.

57 , the bow has now disappeared, except a sejjmont

about SO'" lonn in the northwest. This extends from

a point about one-third of the distance from zeta to

gamma Leonis in a gentle curve, convex towards the

north, exj)anding to a breadth of 3 or 4 degrees at

the upper part, and ternilnating at a point midway
between beta Leonis and Cor CarolL Tins segment

remained visible about a minute without much change

of posiiion,

59 , no trace of the bow can be seen*

The meridional part of the bow, while I saw it, had a motion south-

^vard, but at what rate could not he well determined from so brief an
observation. Moreover, llie chansinf]: character of the sinuosity near
tile meridional part of the bow embarrassed the observation on the

njolion towards the south."

Mr, Watson's observations are thtis detailed in a letter to Mr.
Herrick, dated East Windsor Hill, June 15, 1852.

*' My attention was first drawn to the aurora at about Sh. 50m., when
a line of streamers, reaching nearly to tlie zenitfi, formed with their

bright bases
N. andN
Ihal lingered below and with the dark sky above. This arch became

u u

ies of yellowish light an irregular and imperfect arch in the

. W., which contrasted well with the purple shades of evening

Jjore regular and perfect, at length extending from 65° E. to 25° W. of
N., having a height of 20° or more, but finally sunk into a bank of

auroral Hgiit, Hiding from the horizon to an altiiude of 30", the stream-
ers becoming less'^and less frequent. At 9h. 4m. a bright streamer
covers

i? and y of the Bear, and at 9m. waves of light are distinctly

seen in the north.

,
The arch commenced at 9h. 23m. wilh a bright ray to the S. of E.

j'»sl above the horizon, which in 2m. extended itself entirely across the

^•^y, of nearly unlfurnj breadth except in the E., where it narrowed to

^ point, not bright nor very sharply defined, but more so upon the N.
^f^iAn the S. edge and bri'ditest overhead. Its direction was this; be-

gmaing some'lo'' S. of E. it passed S. of the Eagle and the Crown,
Covered the head of Serpens, had Arcturus on its south border and em-
braced «, ()\ rj j^nj (5 L^oj^is^ Its width was determined by ihe five stars
>n the head of Serpens, the north star being on the north border an*

^"e arch having ^t^ih of its width below the southernmost. This, if

^^niember ari^hi, was very nearly the posiiion of the arch of April
7ih, 1847. This also like that one was continually but slowly changing
SICO.ND Series, VoL XV, No. 43.—Jan., 1853. 8

nd
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its place, not as a whole, but first the portion west and then that east of

the zenith, and in such a manner as to form curves at certain points,

while the lower portions remained nearly stationary. At 9h. S4m.,

Arciurus is in its cenire, and at 36m. the east portion has also moved

south its half. At 42m., Arcturus is upon lis north edge and the whole

has apparently moved south its width, forming again a regular arch.

At 43m. the arch is yet entire but fainter and fades gradually away,

from the eastward. At ^Qixn, a vestige yet remains in the west H° or

2"" wide, its north edge well defined upon ^ Leonis. It moves north its

jvidth and is wholly gone at 9h. 51m. The arch in the north horizon

continued with few or no streamers till after 11 p. m. My watch had

probably an error of some minutes."

In a subsequent letter Mr. Watson remarksj "I enclose you

another set of observations made entirely independent of mine,

by Mr. T. C. P. Hyde, a student of the Seminary.'' Mr. Hyde's

notes are as follows :

" Auroral streamers—visible early in the evening twilight, and con-

tinued most of the time till lOi-. Direction generally from an arch \o^

in the north toward a point 15° or 20° south of the zenilh. Length

varying from 6^ or 8° to SO"* or more. Slight coronal appearances,

not far from 8 P. M. Afterwards a column or belt appeared from

E.N.E. to W.S.W., through a point south of the zeniih. At 9*30

(lime not exact) the northern border of the light passed through the

south edge of the Northern Crown and its southern was near Arcturus.

It was slowly drifting south : left the Northern Crown about 9'40, hnd

Arcturus near its centre at 9'50 and in its northern margin by 10.

About 9'50 the southward motion of the western end of the belt was

accelerated, so that the belt became concave to the south. At lO'lO,

the west end was perhaps S"" or 4° farther south than it would have

been by a motion uniform with the central and east portion. I did not

observe lis subsequent return to the northward. At 10-15, a faint Hne

of light could be traced, marking the original position of the belt, sep-

arated from the larger belt which had moved south, by a dark interval

of perhaps 4° or 6° in width."

Professor Brocklesby, of Trinity College, Hartford, in a letter

to Professor Olmsted, which he has kindly permitted the writer

to use, describes the bow as having its southern limit, at a quarter

to ten, mean time, not more than a degree distant from Arctnrtis

"I noticed," he remarks, ''that the southern margin was qni'^

near to Arcturus, and immediately obtained the lime from a watch
belonging to Mr. Bnshnell, a divinity student. The time was a

quarter to ten. For two or three minutes, at least, there was no

perceptible motion in the arch southward, near Arctnrus- Mr.

Bnshnell is confident that no portion of the arch reached as far

north as the crown, that the northern limit was clearly south of

it." " We are agreed that the distance of Arcturus from the belt

(at the time specified above) could not have exceeded one-fourth

part of the width of the belt.''
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Unfortunately for the purposes of comparison, the Hmes indi-
cnted in the observations given above, with the exception of Mr.
Herrick's, are uncertain to a considerable amount. Those for
\\'indsor may be in error ten or fifieen minutes. Professor Brock-
lesby, from subsequent comparison with a church clock in the
<^'tyi supposes his time to be not far from correct. In respect to

Windsor, this uncertainty is much diminished by the fact, that
both at that place, and at New Haven, the bow was observed till

It finally vanished. Its disappearance at bolh places was rapid^
and in circumstances somewhat similar. It will perhaps be allow-
able, therefore, to correct Mr. Watson's time from that at New
Haven. If eleven minutes, (which is about what Mr. Watson
supposed his watch may have been too slow,) be added to the
termer, the appearances of the bow at the two places arc very
readily comparable with each other. It may be remarked also,^

that ihe more definite observations at these j)laces were made
^vuhin a few minutes of the disappearan.ce of the bow. The
times noted by Mr. Hyde appear to be given in round numbers,
and are consequently of less value than those of Mr. Watson.
From the observations at New Haven and East Windsor, it is

^^^" to lay down on a celestial globe the position of the belt as
seen at very nearly the same time from each of these places.

Auis cannot be done however as definitely as is desirable, on ac-
count of (he rapid southerly motion of the belt, and the varying
flexures in some parts of it. The position of a part of the bow
^iear the nieridian, as observed by Mr. Herrick, changed as much
^s four or five degrees in less than a minure. As seen from
Windsor the average i^otion appears to have been much slower,

^^ least in that part of the belt uear Arcturus. Nine minutes after

t'lat star was in the southern border of the belt, it is merftioned
as being in the center of it, and eight minutes afterwards, in the

»^oj-thern border.

.
Oti thus laying down the positions of the bow on^a globe ad-

J'|sted to the hour of the day, its parallax, as seen from the two
places named, is ve^Y obvious. Even if we allow an uncertainty
of several minutes in the times, and compare Mr. Hcrrick's latest,

^'^ i^ost southerly position, with Mr. Watson's earliest, or most
northerly, there is still left'a parallax, though quite small. And
^N f>n the other hand, we compare Mr. Herrick' '

^^'it^ou's latest position, the parallax, for the (

^^^^^^^t be made to exceed fourteen or fifteen degrees at most.

.
^^a!<iug tile most probable correction for the limes, and obtain-

^^g a mean position of the belt on tfie globe for each place, we
^stunate the altitude of the bow, in a plane peri)endicular to its

general direction across the heavcais, to be 72^ for its southern

^^S^j as seen from New Haven, and 74^ for its northern ; at ihe

i's earliest wuh Mr.

center of the belt,

I

»
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same time, ns seen from East Windsor, the lower edge had an

ahitnde of 6F and ihe upper ofGT^.

The plane (perpendicular to the direction of the belt) in which

these altitudes are taken, hes in a direction S. 8^ or 9^ W. of the

true meridian, which angle is on the opposite side of the meridian

from the magnetic variation. The bow, therefore, instead of

crossing the magnetic meridian at right angles, made an angle

With it abont 15^ less than a right angle.

In like manner, Professor Twining, (Am. Jonr., vol xxxii, pp-

223, 227,) found the meridian of the Auroral boWs of May and

August, 1836, to he on the opposite side of the true meridian in-

stead of on the same side with the magnetic variation.

East Windsor bears from New Haven, accordii]g to the best

maps, about N. 23^ 3(K E., distant forty English miles. The dis-

tance reckoned in the direction of the plane in which the ahitudes

are estimated, is ihirty-eight and a half miles.

Before making further use of these data, it may be well to di-

rect attention more particularly to the apparent vidth of the belt.

This, at New Haven, is clearly defined by Mr. Herrick to be not

far from 2^. He could hardly be much mistaken in estimating

one-fifth of the distance between Arcturns and Mirac. This dis-

tance is 10^ 17^ As seen from East Windsor, the width could

not have been less than 6 or 7 degrees. On this point Mr. Wat-

son remarks in a subsequent letter. "For some minutes the belt

was nearly stationary over the head of Serpens, and its width

for some distance from the meridian very nearly uniform. I

then, before any marked motion occurred, noted its breadth

pretty accurately by the stars mentionedj the five stars plainly

discernible in the head of Serpens, the two westertmiost in ^

line with, and a little east of south of a Coronas. The norih-

em star was then nearly upon, or a liitle within, the northern

edge of the belt, and the greatest north and south distance of

the stars was nine-tenths of the widih of llie belt. The width

was rather greater than less than that I have indicated.'' The
distance between j? and o Serpentis, the northenmiost and south-

ernmost of the stars referred to. is 5^ 42\ This would make

the width of the belt not less than 0^. Mr. Hyde's observa-

tions confirm this estimate. Prof Brocklesby's indicate a sitn-

ilar width as seen from Hartford.
If now, with a base of 3SJ miles, and the altitudes gi^^"

above for New Haven and East Windsor, (viz. : 72^ and 74^ (^^

the lower and upper edges respectively, as seen at the former

place, and 61^ and 67^ for the same at the latter place,) we dra^v

a diagram. like the one on the opposite page, it is manifest that

a section of tlie auroral belt must lie wil/mi the elongated trape-

zium A, B, C, D. And as each of the four sides of 'the trapezi-

um is tangent to the belt, its position must be somewhat that of
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the broad line in the figure. Hence,
if both observers saw the same belt,

and the apparent width was, at each
place, that slated above, the belt could
not possibly have been either of a cyl-

indrical form, or a flat band lying hor-

izontally. The only possible form to

meet the observed conditions, must be
that of a curtain or thin sheet of auro-
ral light, seen more or le^s edgewise
by the different observers, and making
an angle with the perpendicular as rep-
resented in the diagram. This anizle,

111 ine case before us, must, as is ob-
vious from the figure, be nearly equal
to the zenith distance of the bow as
seen from New Haven, or between IG^
and 18^. Now this so nearly coincides

'J'ith Hie inclination of the dipping nec-
a'e, (73^ with the horizon at New Ha-
^'en,) that it may fairly be presumed
the belt is under the same magnetic
conditions as the ordinary streamers,
which are known to coincide in di-
rection with the lines of masnelic
lorce

) as indicated by a freely sns-

IV, ?\ew Have
W, East Wiiid>or.

Angle SNA, 7l°.
" SiNC, 74°.

" yWA, 61°.
" SWB. 67°.

H.ase jNW, 33."i miles.

Scale. 120 miles to an inch.

pended needle. On this presumption,
the section of the bow, represented by
the heavy line in the fvyme, is drawn
!^'th an inclination of 73^ to the horizon. Of course, at New
fiaven it must have been seen edgewise, ajid the visual lines

touching what appeared to be its northern and southern edges,

touched, more properly speaking, its northern and southern /ore.-?,

^nd thus hmited not ns width but its thickness. Supposing
this to be the true form and position of the belt, and that the co-

teniporaneous altitudes given above are correct, the real verti-

J^al width of this sheet or curtain of auroral light must have
oeen not far from 150 miles, the perpendicular distance of its

|ower edge above the earth being about 140 miles, and that of
"s upper edge about 2SU miles.

J he conclusion of Dalton respecting auroral beams, (Meteor-

°5^g7, 1834, p. 16.5, Prop. .5,) is interesting in this connection, viz.:
^nat, "The distance of tlie beams of the aurora from the earth's

^"rface, is equal to the length of the beams, nearly." He appears
to have considered the rainbow-like arches or belts, as a disthict

phenomenon from the ordinary beams; though in some manner
<=onnected with them. He savs, it is very probable they are
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either at the top or bottom of the beams, and is inclined to think

they are at the top. But if the view of the subject taken above

is correct, the auroral bow may be regarded as nothing more than

a curtain or sheet made up of contiguous beaniSj and seen more

or less edgewise. Such curtains, seen at such an angle as to ren-

der their curtain-like character manifest, are occasionally noticed,

during an aurora, and some striking examples ha\^e been figured by

travellers as seen in high northern latitudes, particularly at Bosse-

kop in Finland, 1838-40, by MM. Lottin, Bravais, &c., of the Scan-

dinavian Scientific Expedition. If we imagine such a curtain, cros-

sing the meridian nearly at right angles, and having an inclination

equal to that of the dipping needle, to be moving slowly towards

the south, at a height above the earth nearly equal to its vertical

width, it might present successively, to a particular observer, the

following different aspects. When first seen comparatively low in

the north, and at a great distance, with other similar sheets of

beams before or behind it in the same direction, it would help

form the low dense arch of auroral light so often visible a few

degrees above the northern horizon. Such a curtain, on moving

further south, would, by the effect of perspective, appear to rise

in altitude, and become scjiarated from the mass of beams beyond,

covering the northern sky with streamers more or less near to

each other, or with a diffused auroral light. As it approached

the zenith of the observer, the length oi the beams would seem

to shorten from being seen in perspective, while the light would

become more condensed, and the whole assume the form of a

broad arch, or diffuse belt, more or less irregular and feathery,

spanning the heavens. On passing to the south of the zenith,

its apparent width would diminish, and the intensity of its ligli^

increase, until it reached the direction of the dipping needle,

when being seen edgewise, its apparent breadth would be re-

duced to a mininnim, and its margin become better defined. If

it passed still further south, it would again increase in width, and

diminish in brightness, until it finally vanished, or resolved itself

into ordinary streamers. This change in the apparent width of

the belt as it passed southwardly from the zenith, has been ofieu

noticed. It is mentioned particularly by the observer at Edin-

burgh, of the aurora of March, IS2G, discussed by Dalton in the

Phil. Trans, for 1828.
Whether this be the true theory of the form and position of

the belt or not, the fact that the observations before us seem to

require such a theory, should direct the aiteiuion of observers

more particularly to the precise icidlh of the belt, as well as to

its altitude or position among the stars.

The numbers given above for the height of the bow of June

11th above the earth can be regarded only as an approximation,

owing to the difficulty before mentioned of deciding upon the
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precise parallax. Taking the largest parallax possible in the case
withont regard to coincidence of time, no part of the arch could
have been less than 100 miles above the earth. While if we nse
the smallest parallax that might be thus made out, we should
place the phenomenon at a height of three or four hnndred miles.
But such a use of the data is unwarranted. The most |)robahle
result is that which we have given. It may be remarked further,
that at the height of 200 mdes, the angle of 2° subtended by
the belt at New Haven, would give for its actual thickness about
seven miles.

If the segment of the arch remaining in the west after the rest
of it had vanished, be laid down on the celestial globe as seen
both from New Haven and East Windsor, the difference in the
apparent positions will show a similar parallax to thai determined
from observations near the meridian. The altitude of the low-
est poitit in the west as seen by Mr. Herrick was about 24'^. If
the real height of this point was 140 miles, its distance from the
observer was less than 300 miles, which in the direction N. 80^
»V. would make it perpendicular over western New York.

^jpeditlou I was accompanied by
^^Irs. Chamberlain's, three of MrJ

Art. "VHI.—Notes on Kilauea and the recent Eruption of

Manna Loa ; by Rev. Titus Coan.*

I HAVE but recently returned from a tour of nearly two hnndred
tnilcs—embracing the shores of Puna, a visit to old Kilauea, and
an ascent to the seat of the late eruption ou Manna Loa. On this

two sons of Mr. Alexander, one of

, ^.„ .....Lyman's, and one ofmy own. Our
f'HUe through Puna you will remember with all its " li<>ns." Yon
recollect the Hrnpid lake, full of mullet, at Kean ;

the green lake

"' a crater at Kapolo : the hot pool in the cavern^at Opihikao; the
^•^Pid lake at Kalepena

; the fissure bath at Kahaiialea; the salt-

Jforks at Kealakomo, &c. From the last named place, which is

^ne farthest point you visited, we ascended a precipice of lOOU feet
^f^a in one day reached Kilauea. Here we spent one night, and
^'ei'e cheered and entertained by the brilliant fireworks of old
jnother Pele. I had visited this scene in March, and found the ac-
if>n in the crater much increased. On this occasion the action was" '^ofe intense. The great dome, one mile and a-half in circuit,
^nd several hnndred feethiah, has now lost its key stone, and the
l^assive arch is fallen in. The orifice on the summit is some two
^^lUidred feet in diameter, and down this opening you look directly
Pon the raging lake below. On one side the dome is rent from
s uase to the summit, and through this fissure, smoke and lavas

Hilo, Hawaii,
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pass off from the boiling chaldron. This fiery lake, so long con-

cealed by the ponderous dome, is gradually rising and lifting and

rending (he superincumberjt strata of which the great dome js

composed, and threatening at no distant day to engulf the whole

overhanging mass within its burning bowels.* Crag after crag,

and mass after mass, are being loosened from the walls of this

fiery orifice and precipitated like an avalanche into the abyss be-

low. Thus the conflict will go on, until the old furnace of Vnl-

can opens to view in all its original dimensions, and burns, and

glows, and rages, with the vehemence of former years. Aside

from this increased action within ihe dome, no important changes

have occurred in the crater for two years past. From Kilanea,

we took a norlliwest course toward the seat of the late eruption.

For three miles we had a good paih and passed through immense

fields of Ohelo, a variety of whortleberry. We then entered a

thick forest, about four miles deep. From this we issued into an

open field of lava, sprinkled with shrubbery, and inhabited by

wild goals, wild geese and wild birds. On, on we went, climb-

ing and still climbing, until ihe crater and the petrified river, for

which we were toiling, came into view, and at night we encamped

within five miles of the cone whose awful ihunderings and glaring

fires spread such consternation in February and March.
Taking an early start the next morning, at eight, a. m., ^'^

stood on tlie summit of this cone and surveyed it with perfect

composure. It is now extinct, with the exception of some heat

and steam from some of the crevices. We went round it. over it

and into it. It is seventy-four chains in circumference at its base,

nearly five hundied feet high, and has a crater four hundred or

five hundred feet deep. It is an irregular, hollow, truncate cone.

I found its summit to be a little higher above the sea than Hal^^'

kala on Maui, w^hich is 10,000 feet, and which was in fidl view.

Mauna Kea was also standing uncovered in bold relief, towering

in sublime grandeur to the heavens.

From this summit, we could also survey the cooled streatn

down the mountain side, over the blackened scoria plains, f^^

into the forests of Hilo. Byron's Bay, also, and the shores of

Hilo, lay like a map at our feet.

At several points at the base of the mountain, and in the forests,

the lava was still smoking, but for the most part it was extinct;

and the atmosphf-Te was so pure and so free from smoke that ^'^

enjoyed a most grand panoramic scene. Where the molten stream

issued from the crater it made an opening in the rim, ihrouglj

which it flowed with great rapidity. From the crater several

* The reader \vill renuMiiber that this lake is in the crater of Kikuea, at vt

southernmost extremity, and covers but a small part of its whole bottom, •'^^t'*''^?

the dome which has covered it is 1800 to 2400 feet in diameter at base. The l^^

when fidly open, measures iOOO feet by 1500 in diameter.

k.'

I

i:
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miles down the mountain the stream is half a mile wide, but at
the base of the mountain it spreads to the breadth of three or four
miles. In some places it formed a multitude of channels, and en-
closed numerous islands of ancient lava and scathed and charred
forest trees. The whole length of the stream, including its wind-
ings, may be forty or fifty miles, and it approached within about
ten miles of Hilo.

I engaged men to cut through the forest from Hilo, find the
terminus of the stream, trace it through the woods, meet me on
the mountain, and lead me down the channel to Hilo. But the
men did not commence in season, so that we had left the moun-
tain by another route before they came up. This was a disappoint-
ment, as I had intended to measure and know definitely how
near the eruption approached us, and whether its direction would,
probably, have brought it to our station. These facts I have yet
to determine. •

Had the flow been direct, and had it been confined to a channel
ot half a mile in breadth, it would have reached the shore in less
than two days. 13ut its consistency was so great, its windings so
numerous, and the obstacles in its track so many, that, although
the great fountain played furiously for twenty days, still the
stream spent itself in the inland regions. And there it now lies
JiKe a petrified serpent, stiffened in death in the forests behind us.

mit to return to our point of view on the cone. What a contrast

!

I

^ whole frowning pile on which we stood was but recently a
glaring pyramid of fire, and from this dark throat, down which we
now calmly gazed, ascended a fiery column a thousand feet in di-

ameter and seven hundred feet high, with mutterings and roarings
tnat might make the stoutest heart "fear and quake." This
atmosphere, now so pure and cloudless, was filled with whirling,
careenng clouds of sulphurous smoke—murky, red, blue, green,
mack—darkening the heavens, hanging like awful portents of
wrath above, or sweeping away in convolving and angry masses

JO
the distant horizon. Here I now calmly viewed the spot, on

^mch in February last, I sat surveying this terrific pile of fire,

Jja feeling its hot flashes on my very cheek ; and the place

an ] *!!
^ '^®"

''^f^^ ^^S''^ through the live-long night, and saw,

J
"eard, and felt things unutterable. Now, all was calm as

eath—all still as the grave—all vvild and desolate as chaos,
•mind sulphur and gypsum in small quantities, but I noticed

^0 other salts. There is nothing new or striking in the products

j_.
'"s eruption. The common lavas of Hawaii abound here. A

foil rl*^-^

pwmice is very abundant, and widely scattered. We
ab A

*^ ^^" "^''^^ ^''oni the crater and it grew more and more

rpff-
^'^'' ^^" ^^6 reached the cone where it covers the whole

§ion to the depth of five or ten feet.

""^^ See.es, Vol, XV, No. 43.-Ja.i., 1853. 9

i
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Art, IX.— Temperature of the air and snrface water of the Sea,

taken on, a voyage from ISatnoa to Valparaiso^ in 1841 j
by

W. C. Cunningham *

1. THE HARBOR OF APIA, ISLAND OF UPOLU, TO TAHITI,

Date, j Lrttitiide. Lorigiiiide.

172^ W.

Winds. Seat Air.t Weather

May 1

1

15^ 2'y. N.E. 78-30 77 fine.
" 12 15 02 172 '37' S.S- i^» 78 i 78 phowery.

13 16 -04 i(
E. bv S. 7810 78 do, heavT rains.

14 17 '27 174 -43 sk 78- 78 dark.

15 17 5S 174 -16 E. 78- 77 fine but cloudy.

IG 18 oO 173 -41 S.E, 78- 76 do. do.

17 19 *47
. 113 -28 S.E. 78- 76 clear.

18 19 -37 172 -41 S. 77-f 71 clear and fine.

19 19 -57 no -47 S. 76- 75 cloudy.

20 20 -21 • 169 -11 S by E. 76i 74 cloudy.

21 20 16 167 -21 S. bv E.
- J

I6i 72 cloudy.

22 20 -18 167 -03 Yar. 76- 74 c1 ear.

23 21 09 166 -37 S. 74f 76 dark.
1

24 2 ' -46 164 -29 S. 75- 75 cloudy.
25

1

26 -30 163 -33 s. 76- 74i fine.

26 19 -52 163 -01 s. 77- 75 dai^k.

27 19 *23 IHI -53 S.E. 73- 75 do.
28 20 07 162 -22 S.E. 73- 76 fine.

29 21 04 162 -54 S.S.E- 72- 76 cloudy.
30 21 16 162 46 J*j.S.Ei* 71* 76 cloudy.
31 23 00 162 45 X X.E. 72- 76 . clear.

June 1 22 -06 160 '48 Var. 74- 76 fine.

2 22 -46 161 19 S.S.W, 74- 74 clear.

3 21 -00 160 -00

160 -20

E. 74-

73-
i

75

72 fine.11 E.
12 22 "24 160 -25 E. 73- 72 do.
13 22 -49 159 -33 Var. 73'

1 72 do.
U 22 -29 158 -54 E. by S. 72- 72 do.
15 22 -25 159 -37 N.N.f:. 71-

! 1l\ do.

16 22 -37 159 -05 Viir. 71- 71

71

at Mangaia, ^
fine.17 • • « * Var. 70-

18 • • • * S-o.rj. 68- 72 do.
19 21 *39 156 -42 S.E. 68- 72 dark, j

20 21 -06 155 -47 S.S-E- 68* 73 do. j

21 20 -53
I

154 20 o.fe-hi. ey- 74 fine.
22 20 -35 152 '34 S.S.E. es- 76 do.
23 20 21 151 -18 S.E. 70- 76 do.
24 19 -10 151 -11 S.E. 71- 76 do.
25 • «

1

• • E. V m « * 1 Tahiti.

The above table of meteorological observations were received by the ^rriter

since, with a letter dated Talcuhnano, Chili. Mr. Cunningham, in 1840, wa«

writer had the pleasure of making liis acquaint
since the route travelled is one seldom passed

"j- Mean temperature.

The
•J. D. D.
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2. FROM TAHITI TO VALrABAISO.

Date. Latitude. Longitude.

i5i^-or

Winds, Sea.' 1 Air.* Remarks.

Aug. -26 18^-77' S.E 73 76 fine.

27 20 10 151 -33 S.E. 72 75 clear.

28 ' 22 -02 152 -06 S.E. 72 75 do.

29 22 -18 152 -45 S.E. 75 73 do.

30 22 -30 151 -38 Var. 76 72 do.

31 23 -15 152 -47 S.E. 68 72 do.
Sept. 1 24 -24 152 51 S.S.E 68 72 do.

2 25 14 152 12 N.N.E. 69 72 cloudy.

3 26 l'^ 151 -41 s. v\^ 69 70 clear.

4
1

27 '18
1

150 -47 S.W. 65 66 fine.

5 28 -46 U9 -49 S.W. 6:? 68 clear.

6 28 -40 149 -49 s.w. 62 66 do.

7 29 *2l 15g -21 w. 61 65 rains.

8 30 -19 151 -40 S.E. 60 65 cloudJ.
9 31 -30 152 -43 SE. 58 60 squally; dark.
10 32 -30 152 -46 S.E. 58 60 do. do.

u 33 -45
1

151 -56 Var.
J

58 57i cloudy.
12 34 -42 150 -27 Var. 56 58 thick and cloudy.
13 35 -43 148 -53 N.E. 56 56

1

cloud\-.

14 U -50 147 -15 N.E. 56 56 ! clear.
I

1

15
1

38 -19 146 -37 Var. 55i 55 cloudy.
16 39 *23 145 -38 N.E.E. 53 52 do.
17 40 18 143 -43 N.E. 50 51 rain ; dark.
18

1

40 '01 141 19 N.E. 52 62 do. squally.
19 39 -05 139 -11 N.N.E. 5o 54 clear.

20 ^ 38 -24 136 -58 N. bv W. 56 55 %gy-
21 38 -09 134 -08 N.N. W. 66 54 do.
22

i

37 -42 130 -38 N.N.E.
1

56 55 'cloudy.
23 37 -23 127 -22 N.N.W. 55 54 rains. 1

1

24 36 -52 124 -ue N.N.W, 56 54 do.
Y

1

25 37 -05 121 -00 N.W. 58
1

57 clear.
26 37 -05 117 -32 W. 56 55 1 do.
27 37 -11 114 -18 N.W.

1

56 54 'squally.
28 37 -03 112 19

1

Var. 58 57 do.

29 36 -47 108 -58 N.W. 57 55 1cloudy.
30

Oct. 1

36 -48 106 -31 W. 67 55 do, mild.

36 -29 104 -12 Var. 58 57 1squally.

2 36 -22 1U3 *30 Var. 55 56 do.

3 36 -42 inl -00 N.N.W. 68 56 <cloudy.

4 37 -12 97 -1-6 N.W. 68 57 do.

5 36 -58
1

94 -30 W.N.W. 58 56 1 do.

6 37 -11 90 -20 W.N W. 56 54 .clear.

7 36 -18 88 -11 W.N.W. 67 55 do.

8 35 -28 84 -55 N.W. 56 56 da.

9 34 -14 82 -08 N W. 54 56 1 do.
J

10 34 06 74 -25 ^'ar. 57 ST
i

do.
11
4 ^^

34 -03 73 '06 S.W. . 67 56 fine.

12
1

34 -48
1

72 -10 N.N.E. 57 57 do.
13 33 -39 72 -40 N. 66 57 do.
14 33 -33 72 -50 N.W. 56 57 do.
15 33 '10 72 -04 S. 56 56 do.
16

^r -^IP

65 54 do.

at VoJpamifio.

* Mean temperature,
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68 On a Binocular Microscope.

Art. X.

—

Notice of a Binocular Microscope; by J. L. Riddell.
h

I DEVISED last year, and have lately constructed and used, a

combination of glass prisms, to render both eyes simultaneously

serviceable in microscopic observation.

Behind the objective, and as near thereto as practicable, the

light is equally divided, and bent at right angles, and made to

travel in opposite directions, by means of two rectangular prisms,

which are in contact by their edges somewhat ground away. The

reflected rays are received at a proper distance for binocular vision,

upon two other rectangular prisms, and again bent at right angles;

being thus either completely inverted, for an inverted microscope;

or restored to their first direction, for the direct microscope. These

outer prisms may be cemented to the hnier, by Canada balsam;

or left free, to admit of adjustment to suit different observers.

Prisms of other form, with due arrangement, may be substituted.

I find the method is applicable with equal advantage, to every

grade of good lens, from Spencer's best sixteenth, to a common
three inch magnifier ; with or without oculars or erecting eye-

pieces ; and with a great enhancement of penetrating and defining

power. It gives the observer perfectly correct views, in length,

breadth and depths whatever power he may employ. Objects are

seen holding their true relative positions, and wearing their real

shapes. A curious exception must be made. In viewing opake

solid bodies, with one eye-piece to each eye, depression appears

as elevation, and elevation as depression, forming a singular illu-

sion. For instance, a metal spherule appears as a glass ball

silv^ered on the underside ; and a crystal of galena, like an empty

box. By the additioiial use of erecting eye-pieces, the images all

become normal and natnraL Match drawings of any solid ob-

ject, made from each eye-piece, by the aid of the camera lucida,

when properly placed ii] the common stereoscope, appear to stand

out in natural relief. These, if engraved and printed in the proper

position with respect to each other, might find an appropriate

place in books on the arts and sciences.

In constructing binocular eye-glasses, I wso, for lightness and

economy, four pieces of common looking-glass, instead of prisms.

With these instruments, the microscopic dissecting knife can

be exactly guided. The watch-maker and artist can work under

the binocular eye-glass, witli certainty and satisfection. In look-

ing at microscopic animal tissues, the single eye may perhaps be-

hold a confused amorphous or nebulous mass, which the pair of

eyes instantly shapes into delicate superimposed mcmbratjes, with

intervening spaces, the thickness uf which can be correctly esti-

mated. Blood corpnscles, usually seen as flat disks, loom out as

oblate spheroids. In brief, the whole microscopic world, as thus

displayed, acquires a tenfold greater interest, in every phase ex-

hibiting, in a nevv light, beaut'y and symmetry indescribable.

University of La., New Orleans, Oct. 1, 1852,
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Art. XI.—On a new Method of Illuminating Opake Objects^

for the high powers of the Microscope:—and on a new
Achromatic Condenser ; by J.L. Riddell.

L

The front or terminal combination of the objective, is made to

condense light upon the opake object, by sending rays of h'ght

from behind, through the marginal border of the lens.

To accomplish this, a circular disk of fine plate glass, say near
a fourth or fifth part as thick as the diameter of the lens, is bevel-
led on its outer margin, by grinding and polisliing to an angle of
45^. A hole is drilled through the center of the disk, of a diame-
ter, say two-thirds, three-fourths or four-fifths (depeiident upon
the angle of aperture,) as great as that of the lens. The margin
of this hole is also bevelled at an angle of 45^j down to a clean
sharp edge. Both rings of bevels are on the same side of the
glass, so that if considered as projected, the lines would cross each
other at right angles.

I find no insurmountable difficnity, in giving an exquisite form
and finish to these disks. I mount and revolve the disk on a
good rose lathe; at the same time the grinding or polishing tool
js revolved by an overhead motion, the spindle carrying the tool
being mounted upon a slide rest, and admitting of a protrusive
movement at an angle of 45^ to the axis of the lathe.

I he disk being finished, is to be placed centrally behind the
l^fis, the bevelled margins looking backward, and the sharp inner

f^ge almost or quite touching the lens. Parallel rays of light
being thrown upon the disk, in the direction of the axis of the
objective, from below in the direct, from above in the inverted

l^icroscope, a ring of parallel rays is sent, by two snccessive in-

ternal reflections from the bevelled sm^fiices, so that, with direc-

fion reversed, the light traverses the outer margin of the object-
i^'e and by it is condensed upon the object in focus.

Uested this method of illumination in March last, sufficiently

.
oe satisfied of its great value ; more especially where the ob-

jective is of very short focal distance, and where consequently,

J^ther means of illuminating opake objects, cannot, on account of
tfie nearness of the objective to the object, be resorted to,

Nei/) kind of Achromatic Condenser suggested.

-^ larger, thicker, similarly bevelled disk, with the bevels on
opposite sides of the plate glass, and their lines of inclination co-

cident, would probably serve as an efficient achromatic con-
enserof parallel rays. By attaching centrally, on the side op-

P site the bevel, achromatic lenses of proper size, or a good

^
*iolet combination, a most valuable form of achromatic conden-

^er, would I think be produced, useful for general microscopic
jiruination.

I have not yet put the plan in practice.
Uoiversitj of La, New Orleans. Oct. 4. 1852.
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Art. XII.—On the Paramecium aurelia ; by Ogden Rood, A.B»

[Read before the Berzelian Society of Yale College, Nov. 30.]

Having accidentally produced a large crop of the Paramecirira

aurelia in an infusion of hay, I was tempted from their very

abundance to make some observations. One of the most re-

markable features of this animalcule is the possession of two

or more star-like contriiclile vesicles. Ehrenberg, according to

Pritchard, ''considers the rays of the star-like vesicle as a ductus

spermatici. which is long and enters the ovarium at many points."

200 Diara.

It will be seen by an attentive examirjation i.

that the said duct discharges into, and not from,

the vesicle a quantity of liijuid which distends

and fills It in about a minute, when the vesicle

contracts ejecting the liquid from the body by a

small opening: then the ducts empty into the

vesicle their immediate contents and afterwards

recommetjce the filling operations as before.

Now it is evident that the liquid thus thrown
off by the creature cannot be an animal secre-

tion, for the amount is too enormously large:

moreover it differs not in its refracting power
from water ; the most natural conclusion then

is that it is water. On placing a number of

these animalcules in water mixed with indigo

and compressing the drop so that they shall be held nearly sta-

tionary, but by no means crushed, the action is apparent; the

indigo with the water is seen to enter by the mouth near the

middle of the body, and at the bottom of the mouth the pigment

is rolled around till it forms a ball ; meanwhile the ducts are seen

to distend conveying the water from the mouth into the respect-

ive cavities. If this view of the matter be correct, the P. aurelia

is not, as was formerly supposed, possessed of male organs. I

have not been able, except in two or three doubtful cases, to trace

the dncts completely to the mouth. The vesicles with the ducts

are situated near the surface and immediately under the investing

membrane, being thus out of the way of foreign bodies intro-

duced into the interior of the animalcule. It is to be remarked

that the cavity into which the ducts empty is not one fortuitously

formed in the mobile substance of the body, but is lined with a

distinct membrane. This can be observed by cautiously crush-

ing an individual so as merely to rupture the integument, when

the contents pour out: the vesicle with the water contained in it

will then pass out without breaking up and mixing with the

surrounding particles. The action of the cilia surrounding the

body would seem to be involuntary, for when the body is much

(
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broken and the contents pouring out, they continue their motion
with tniabaled vigor, differing in this respect from those of the
mouth.

When a numher of these animalcules are dried on a plate of
thin glass and afterwards heated to redness, an inorganic residue
remains corresponding: to each individual.

200 Diara.

This residue although
not differing materially in shape from Ihe original, yet has ^'

been so much shrunk that it is not more than one-fourth
of its size. On treating it with hydrochloric acid it is

not attacked, whence it is supposed to consist of sih'ca.

It would seem that the deposit takes place in the invest-
ing integument, as this though flexible is possessed of
considerable toughness.
On passing a feeble galvanic current through water containing

these animalcules, on the circuit being completed, a streak of
organic matter begins to form between the poles, but nearer the
negative; animalcules in the neighborhood and those touching
Jt cease to swim forward, revolve for
some time on their longer axis and then
niove no more. Examined with a high
power, neither mouth nor body cilia are
seen to be in action

; the body may be ob-
served to be gradually dissipating, and the
line contents arransin^ themselves along
the band. -- ^ ^ ^

3.

15 Diam.

Many burst outright, particu-
larly those which approach near the poles,
discharging their entire contents ; these
also become arranged along the band. A few wheel animalcules
^ich happened to be in the water were by no means equally
^ffected. I neglected to measure the bubble of hydrogen pro-
^'^ced, but in no case could it have been larger than r^o^h ^^ an
™' even after the lapse of several minutes.
On the application of different reagents these effects followed :

Alcohol soor) caused the action of the mouth to cease which was
Shortly followed by the cessation of the action of the body cilia

death of course ensuing; often the soft contents contracted
leaving a portion of the integument unoccupied. Phosphate of
s?da caused death in a few minutes ; sulphate of magnesia, chlo-
^*1 of ammonium, acetate of lead, and perchlorid of mercury
^^i»sed death immediately. Cyanid of potassium the same,
^tended by instant rupture of membrane and violent discharge

contents. When a quantity of oxalate of ammonia is added
the water in which they are swimming, its immediate effect is

^^ stupefy . the action of the mouth and of the cilia cease and

J^

all appearance the animalcules are dead. But in the course of^w minutes they revive and swim about with undiminished
S^r; death does not follow, at least not under several hours.
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Neither ferricyanid of potassium nor neutral chromate of potash

cause death, at least not under several hours. This last fact sug-

gests the possibility of chemically injecting, even while living,

these and other species of infusoria, by the mixture of proper re-

agents causing colored precipitates. The precipitation would

probably take place not only in the surrounding fluid but also in

the body of the animalcule, thus demonstrating its structure.

4

Art. XIIL

—

On the Causes which may have produced Changes

in the EarMs Superficial Temperature; by W. Hopkins,

Esq.j M.A.J F. R.S.J Pres. G.S., and Pres. Cambridge Phil. Soc*

Having discussed the operation of internal and external causes

on the temperature of the surface of the earth, I now proceed to

the consideration of the influences of superficial causes depend-

ing on the configuration of land and sea, and on the oceanic cur-

rents which result from such configuration^ or are greatly modi-

fied by it. The admirable map of isothermal lines by Humboldt
and Dove, embodying, as it does, all the best-established observa-

tions on temperature in all the accessible regions of the earth)

aflfords us data for this investigation far superior to all we have

hitherto possessed. Every geologist is aware how long and ably

Sir Charles Lyell has advocated the efliciency of the above-men-

tioned causes of change of climatal conditions; but before the

publication of this isothermal map, the geologist had no adequa^^

means of estimating numerically the effects which these causes

were capable of producing. The want of this quantitative eval-

uation of the intensity of assigned causes has hitherto necessarily

given to the theoretical views founded upon them much of 3

conjectural character, which it is my object with the improved

means we possess, as far as possible to remove.
Every separate configuration of land and sea which we ni^Y

suppose to have existed at any assigned geological period would

require a separate investigation, in order to ascertain its effect on

the Qlimatal conditions of that period. In this paper I shall re-

strict myself to the examination of those hypothetical cases

which, according to the general views of different geologistSj

may have been actual cases during the later periods of geological

history
;
and my more especial object will be, moreover, to ascer-

tain whether any of these supposed configurations will enable ns

to account for the cold of the glacial period in our own region of

western Europe; and, if so, which of them must be regarded as

most effective for this purpose.

* From the Quarterly Jour. Geol Soc, Tiii, p. 56.—In citing this memoir, -^^^^
Part r, which treats of the Influence of the Eiirth's Internal Heat and of the Hea^

radiating from external bodies on the Earth's superficud temperature. The course oj

argument is mentioned iu this Journal, [2], vol xiv, p. 282,—Eds.

I
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9. In examining the course of the isothermal lines for 'the

northern hemisphere, \vc are at once struck by their extraordi-
nary deviations from parallelism with the eqnator, which mnst
be considered as their normal type. The most remarkable of
these deviations is ihat which exists in the northern part of the
Atlantic and in the adjoining parts of the Norih Sea. The iso-

ihermals for every month, bnt especially those for the winter
mouths, have an extraordinary deviation and convexity towards
the north. Again, in northeastern Asia the abnormal comses of
these hues are almost equally remarkable. For the winter months,
the deviation, and conseqnent convexity, of the lines is here to

the south
; while the summer lines deviate, on the contrary to

the north. Deviations also exactly similar to those of north-
eastern Asia exist in the northern part of the New Continent.

1 he deviations from the normal types in the southern hemisphere
^re much smaller, the principal ones being those on the vv^estern

C(^ast of South Africa^ and the western coast of South America
respectively.

The abnormal forms of the isothermals in the northern Atlan-
tic and North Sea are manifestly due principally to the warm
waters of the Gulf Stream; those o^ eastern Asia and North
America are attributable to the existence of large masses of land
^ti hi^di ijorthern latitudes; while those above-mentioned in the
soiuhern hemisphere are immediately traceable to the influence
of the well-known ocean-currents setting from the south towards
the equator along the coasts of southern Africa and South Amer-
*^a- The water of these currents reduces the temperature of
those parts of the ocean through which they pass, and conse-
qneutly also that of the superincumbent atmosphere, and tfms
causes the isothermals to deviate to the north of their normal po-
sUioiis. Thus an examination of all the principal deviations of
tne isothermal Hues from their normal types leads to the conclu-
sion that ocean-currents and the confignVation of the great conti-

nents are the principal general causes which produce irregularities

^^ the forms of those lines ; and, moreover, a knowledge of these
*^a«ses enables us to assign to the isothermals their approximate
Positions in any proposed^hypothetical case in which the disposi-
^ton of land and sea should' be different from that which obtains
at the present time,

^he difJerent hypothetical cases for which I shall endeavor to

^terin„,^ the isothermal lines are the following:—
r ^*0 The configuration of land and sea the same as at present,

fV?)i?^^^
the Gnlf-stream.

l^-J The Gulf-stream the same as at present, except that its

|.*^gress into the North Sea is supposed to be arrested by a bar-

anrl x.

'^^^^' extending from the north of Scotland to Iceland

a.. 1^^ to the coast of Greenland.

Jaa. 1853. 10
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\

(3.) The basin of the Ailantic from the Tropic to the North

Sea converted into land, uniting the old and new continents.

(4.) Large portions of the continents of Europe and North

America submerged beneath the surface of the ocean, and the

Gulf-stream div^erted into some other course.

The consideration of these cases will occupy the first Section

of tliis part of the memoir,
10. The S7ioic-lijie^ or that line on the side of a mountain above

which the snow never disappears at any season of the year, bears

an important relation to glaciers, since it divides that higher re-

gion, in which productive agencies prevail in augmenting super-

ficially the ma^s of a glacier, from the lower region, in which

the destructive agencies predominate. It is essential to our in-

vestigations to know the vertical distance which existing glaciers

usually descend beneath the snow-line, that we may be able to

judge by analogy of the probable distances to which ancient gla-

ciers may have descended.

As v*^e ascend from the surface of the earth, the mean anmiol

temperature decreases accordmg to laws which have been approx-

imately determined by observation. If this temperatin*e, there-

fore, at any proposed place be greater than 32^ F., we sfiall arrive

at this latter temperature only at a certain elevation above the

earth's surface. A line on the side of a mountain, or an irnagiti-

ary line in space, along which the mean annual temperature i^

32^ F., I define as the line of 32^ F. Its height can be approx-

imately calculated for any place at which the mean annual tem-

perature is known. In sufficiently low latitudes it will be at a

considerable height above the earth's surface, but will descend to

the surface along the mean annual isotliermat of 32^ F. as ^^

proceed into higher latitudes. Tlie relafiv^e heights of this li^J^

and of the snow-line at the present time depend on circumstan-

ces. It is essential to ascertain these circumstances and tljeir in-

fluence, that we may be the better able to estimate the height of

the snow-line in the hypothetical cases which I purpose to con-

sider. We shall then be able, as intimated in the preceding p^''"

agraph, to estimate the height above the level of ihe sea to which

e ancient glaciers may have descended. The second Section

of this Part will be occupied with the consideration of these

points. In the third and final Section I shall offer some observa-

tions on the relative claims of the different hypotheses of the

first two Sections to fonn the foundation of geological theories.

<§. I. On the Positions of the Isothermal Lines in the above-

mentioned hypothetical cases.

11. Taking the first case, that of the absence of the Gnlf-

stream, let ns trace the probable course of the January isother-

mal of 32'=' P. Proceeding from east to west, we observe that

it attains its most southerly point on the high table-lands of south-

i

1 I

dj^
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eastern Asia, proceeding thence with a Utile inclinafinn towards
the north until it has ^passed the Black Sea and arrived at the
ifiugitude of 20^ E. As far as this point we may a?snme its po-
sition to be nnaffected by the intlnence of the Atlantic waters
warmed by the Gnlf-stream. This intluence, however, begins
to show itself immediately to the west of the point above-men-
tioned, in the irregular and extensive deflection to the tiorthward,
which there begins to characterize this isothermal. This dt^tlec-

tion is not entirely attribntable to the Gnlt-stream, for the Atlan-
tic Ocean, independently of any warming currents, would un-
doubtedly produce some etfect in lessening the winter cold of
Western Enrope, and therefore produce northern inflections of the
winter isothermals. Another reason for the more northern posi-

-
tinii of this line in western Europe than ii} southeastern Asia is

the absence of that high table-land in the former region which
characterizes the latter. To represent these influences, I have
arawii the isoiherma! for our supposed case so as to continue to
the coast the general northward direction which the actual line

acquires about the 2()th degree of longitude. This causes it to
meet the Atlantic on the extreme western coast of Brittany. If
we should draw the isothermal directly west from the meridian
of 2(jo of long., it would cause the isiHhermal of about 24^ F.

I'^^P^ss through that point of the coast through which the line of

C^ F- passes as [ have drawn it, so that S° is thus allowed for
'he influence of the Atlantic Ocean, independently of the Gulf-
streain, on the mean Jaimary temperature about these parts of the
coast of western Europe. The actual temperature of the west
coast of Brittany for January is about 42^ F., instead of 32^ F.,
as It Would be in the absence of the Gulf-stream, according to

Jhe position of my imaginary isothermal for that case. I am,
therefore, thus assigning an amount of 10° F. for the influence
Of the Gulf-stream on the January tem/terature of the coast of
Knitany. The whole effect, therefore, of the Atlantic with the

'y '-stream on that coast is thus estimated at IS^ F.
t» traversing North America, the extensive mass of land to the

jwrth brings down the winter isothermals again to almost as low
'^titudes as in eastern Asia. The actual isothermal of 32^ F.

"fleets the American coast a little south of Philadelphia, and then
P'Tsties a very nearly western course until it reaches the meridian
ot about 100^ W, long., where it begins to be aflfected by the
^acific Ocean and to deviate considerably to the northward. To
^"iplete my hypothetical line of 32^ F., I join the point to

c

ucn we have already traced it on the coast of Brittany with
thati« at which the actual isothermal meets the coast of Philadel-
P la as just mentioned, the connecting line being slightly convex
^^^wards the north on the coast of Europe, and to the south on

Tat
^°^^^ "^ America, as is required by the continuity of its cur-
"'e. Across America, and to the west of it, the isothermal
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mnsl nianifrslly be beyond the influence of the Gulf-streanij and

our hy()othelical line must consequently coincide with it.

It would appear froiii the existing isoihermals, that the Gulf-

stream produces little effect on the temperature, even iti winter,

on the eastern coast of America, as compared with its effect on

the western coast of Europe. There are several causes which

may be assigned for this difference. After the stream has passed

the straits of Bahama, it passes into an ocean of which the tem-

perature is not much inferior to its oAvn, and more northerly its

influence must be in some degree counteracted by the cold cur-

rent proceeding southward through Davis's Straits. To the in-

fluence of these causes may be added that of the west winds

which appear to prevail on the eastern coast of America as well

as on the w^estern coast of Europe. These, coming from the

land in the former case, and from tlie ocean in the latter, tend to

lower the winter temperature on the American, while they raise

it on the European coast.

The deflection of the actual January isothermal of 32^ to the

northward on the western coast of N. America is considerably

more rapid than that of my hypothetical line on the western

coast of Europe. It also exceeds that of the lines of 4Fand
50^ more than any mere law of continuity would seem to re-

quire. A considerable portion of the deflection is attributable, I

doubt not, to local causes. In fact, a considerable current is de-

scribed as settins: northward alon^ that coast from about the 45lh

degree of latitude, which may probably account for this extra

deviation. The remainder must be atlribuied to the influence of

the Pacific Ocean, and would probably accord with the simil^'^f

deflection which I have given to my hypothetical line as arising

from a similar cause on the western coast of Europe.
Supposing the isothermal we liave been considering to be cor-

rectly drawn for our hypothetical case, there can be no doubt, I

conceive, of the approximate acctn'acy of the neighboring Janu-

ary isothermals as I have drawn them. In southern Asia they

are compressed near to each other by the region of maximinn
cold which lies in the northeastern portion of Asia. As they ap-

proach the coast of western Europe they will necessarily become
more dilated, as I have represented them.

12. Let us now examine the probable position of the isother-

mals for July in the hypothetical case of the non-existence of

the Gulf-stream. These Hues, it will be observed, as they no\'^

exist, have an extraordinary inflection to the north in northenst-

ern Asia. As we proceed westward from that region, they take

a direction considerably south of west, until they come under

the influence of the anomalous temperatures of western Europe.

This influence, however, does not sensibly extend so far south-

ward in summer as in winter, on account of the higher tempera-

ture of the northern Atlantic in summer- The July isothermal
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and all those to the south of it may be considered to have the
same positions in our hypothetical case as in ihc exi.sting one.
Those immediately on the north of the isothermal of 03^-5 must
necessarily be approximately parallel to it. We obserx^e also, as
these Hnes approach the coast of America, ihey suffer an anoma-
lons deflection to the south, due, I imagine, to the polar current
selling southwards along that coast A-oni Davis's Straits, the
Warm season being that in which this cold current would be
niost felt. I have drawn the isothermals for our supposed case,
as independent of these arjomalous deviations, and such as their
actual positions on the east and west of the region of these irreg-
ular influences obviously indicate. It would hence appear, ihat
the Gulf-stream has no sensible influence on the July temperature
01 London, or of places in western Europe further lo the south.

13. We are now prepared lo estimate the effect produced by the
^ull-stream on the niecai aimuat temperature of any assigned
place. The following are the approximate numerical values of
Ihe temperatures for January and July, and the mean annual tem-
perature, coiisidered as the mean of those two temperatures, for

^^ Alpsj Siiowdon, the northern extremity of Scotland, and cen-
^fol Iceland

; both for the present time, and for our hypothetical
case, ill which, it will be recollected^ the configuration of land and
^ea IS supposed to be the same as at present, but the Gulf-stream not
t> exist. The temjieratures are all determined by Dove's map.

THE ALPS.

At present, \

with the Di-ference.

Guir Stream.

TemPerature for January, , .

*I^n annual teinpSturei \ \

Without
the

Gulfi?

ilference.

38 R )

73 ]

o
35

55-5

S.\O\VD0X.

Teraperature for January, . .

V " July,
.M^an annual temporatare, '.

'.

''^STUEHS EXTUEMITY

'f^'nperature for January,
. .

O
3-1 F.

73

535

o
39

88 F. [
61 |-

ITY OF SCOTLAND.

49-5

23
23 F. )

61 \
38

42

Tem

CE^'TaE OF ICELAND.

Perature for January,

S6-5 F
56
46-25

^Tinual temperature * \

30 F
52
41

39

19-5
12 R
56

34

44

22
F.

46
21

50

temno^*'^ *jeduced from the mean of the monthly temperatures. The

attrn T^^^^^ temperatures. '

attributed to local peculiarities.

;crepancy ;land may
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14. The next case I have proposed for discussion is that in

which the Gnlf-streatn should exist, with a barrier of land con-

necting Scotland with Icelandj and that island with Greenland.

Since this barrier would intercept the influx of the Gulf-slrearn

into the North Sea, it would very much reduce the temperature

thercj and in all the northern parts of Scandinavia, On the

otfier hand, the waters of the Gulf-stream, being now confined

to the northern part of the Atlantic, would considerably raise the

temperature of that region. According to our preceding esti-

mate, the present increase of mean annual temperature due to the

Gulf-stream is as follows :

18^ F. in Iceland
;

7^-5 F. at Snowdon ;

12^-25 F. in the north of Scotland ;
3^ F. at the Alps.

The mean atinual temperature ^on the south coast of Iceland is

now about 4tP. It is, I think, probable that this might be raised

by 4^^ or 5^ in the case supposed, which would make it approxi-

mate to the mean annua! temperatiu-e of the English Channel.

This effect on the mean temperature would be dtie principally to

the effect on the winter temperatm'e. If this latter were increased
go Qp 70^ ^f^^] ii^^^ summer temperature 2^ or 3*^, the January tem-

perature would be nearly uniform (or the January isothermal

would run nearly north and south) from Iceland to the latitude

of the Alps or central France. The January isothermal of 32^

now runs north and south through an equal extent of latitude

from a poiiit several degrees north of the Arctic circle to the south-

ern shore of the German Ocean, On the north of the barrier, on

the co[]trary, the variation of temperature would be more rapid

than at present.

15. The next supposed case is that in which the whole Atlan-

tic, from the equator northward to Greenland, Iceland and the

North Cape, should be converted into land. In this case there

would be no reason why the isothermals should not preserve tlieir

parallelism, with the exception of merely local deviations, from

points near the east coast of Asia to corresponding points near the

west coast of North America. Let us first consider the January

isothermal of 32^ F. in the northern hemisphere.
If we take this line as drawn independently of the disturbing

influence of the Gulf-stream, but supposing the Atlantic still to

exist, it is cliaracterized by a northward inflection as it approaches

the Atlantic, due to the influence of that ocean. In the present

case there is no reason for that inflection, and we may assimie the

isothermal to pass nearly in a straight line from the Black Sea to

the point where the actual isothermal of 32^ F. meets the coast

of America. This will render its course nearly a straight line be-

tween the opposite coast of the single continent into which the

two existing continents would be united in the case we are con-
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sidering. Its course would be very nearly, but not exactly, east
and west, reaching a rather lower altitude in Asia than in America,
in consequence of the high tablelands of sontheastern Asia.

The three succeeding existing isothermals to the north on
Dove's map (those for 23°, 14°, and 5° F.) are very nearly paral-
lel to that of 32°, and equidistant from each other through abortt
80^ of long, in Asia, and through 30° of long, in N. America. In
the

Atlantic. Their position in our present hypothetical case would
doubtless be approximately determined by substituting straight

lines across this intermediate space, for the actual inflected lines.

The present winter isothermals, north of those just mentioned,
become more irregular in their course in eastern Asia, as well as
in i\orth America. In the former region the distance of succes-
sive lines from eacli other is somewhat less than in the latter,

owing to the unsymmetrical position of the region of maximum
cold, which, ifistead of being symmetrically situated round the
^orth pole, inclines considerably towards north-eastern Asia.

This posiiion must be due, in great measure* I conceive, to the
itiflnence of the North Sea, warmed as it is by the Gulf-stream.
In our hypothetical case tljis cause would be removed, and we
^lay conclude that the region of maximum cold would be situ-

ated nearly symmetrically with reference to our one great conti-

^^ent, but inclined from the pole towards that continent, and from
^he great Pacific Ocean situated on the opposite side of the pole.
A he probable longitude of its central point would be nearly that

onhe present western coast of Europe. This would bring the

isothermals in our hypothetical case, lying on the north of those
already traced, iijto approximate parallelism with the equator be-
tween the eastern coast of Asia and the western coast of America,
The distances between them (for such, at least, as should not be
too fur to the north) would necessarily be much the same as he-

t^een those of which the positions have been previously discus-

sed^the isothermals of 32° and the three succeeding it to the
north.

I u

The approximate positions of the winter isothermals on the
south of that of 32°, aud in the northern hemisphere, nnay be
easily inferred in like manner. It is not necessary here to discuss
^heiii in detail.

Let us now take the July isothermals for the northern hemis-
phere. Jn Asia there would seem to be no reason why they
fiould differ materially in the present case from the actually ex-
istnig lines. West of the meridian of 60^ E. the two Hues of

•^ 5 and 41^', dehneated on Dave's map, are manifestly affected

"y the Gulf-stream. The next to the south, that of 45°-5, to-

gether with the two succeeding lines, follow the inflection of the
Northern coast of Scandinavia, and must be considered as iuflu-
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enced in a small degree by the same cause. If we place them a

litile more southward, but still allowing for the tendency of the

slight northern projection of the continent in that region to inflect

these summer isothermals to the north, their positions will be ap-

proximately correct for om^ supposed case. Further west we must

destroy the southward inflections produced by the AtlantiCj and

continue the isothermals almost directly west to the most north-

ern points through which the existing ones pass respectively in

the northwestern part of N. America, about the meridian of 130

or 14lP of \V. long.

Again, the isothermal still more to the south may be considered

as ur)a[fected by the filling up of the Atlantic, at the points at

which they meet the meridians of 60^ E. long, (that of the Ural

Mountains,) and at those of 100° to 120° VV, long. Straight lines

joining these respectively would represent the isothermals of the

intermediate space independently of merely local variations.

Taking the same places as before, we have the following re-

sults in the case before us for their temperatures :

—

THE ALPS.

At pro9fint.

<(

Temperature for Januiirv, , ,

^* July, *'

. . ,

Mean annual temperature, . .

SNOWDOy.

Temperature for Jauuary, . .

July, . , ,

Mean aunu:il temperature, . .

NORTHERN EXTREMITY OF SCOTLAND,

Temperature for January, * ,

July,- , . .

Mean annual temperature, . .

M

o
38 F.

73
55 5

33 F.

61
49-5

Dt,rerence.

o
35

%t ((

36-5 F.

66
46 25

23

19-5

CENTRE OF ICELAND.

Temperature for January, . .

" July, . . .

Mean annual temperature (deducei
from the muuthly temperatures),

i

s

30 R
52

39

22

Old and New
Continents Diflercnce.

united.

o
14 F.

44-5
\

61

-7 F.

665
29-75

735

22 F.

62

20

84

25 F.

53

14

78

The isothermal of 32^ F. would pass nearly through Madrid.

The whole climate of western Europe would be converted into

an extreme continental climate similar to that of northeastern

Asia at present.

16. The last hypothetical case I propose to consider is that i«

which all the lower land of Europe should be submerged beneath

the surface of the ocean. This tract would comprise all northern

Earoi>e except the mountainous parts of Scandinavia ;
nearly the

i

i

*^_

I
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whole of Russia in Europe, extending southward to the Black
Sea; together with Central and Western Europe as far as the
Pyrenees, the Alps, and the Carpathian Mountains, except ihose
hmited ranges of higher land which might still protrude as islands »

above the surface of the ocean. This space is intended to include
all that over which the sea of the period of the Northern Drift
must once have extended (supposing the drift to be of submarine
ongm,) together with such further extension southward as may-
be rendered probable by the cofiguration of the existing surface
of the land. I shall also assume the entire absence of liie Gulf-
stream. I shall consider hereafter the manner in which this great
current may have been arrested, or diverted from its j'resent coi?rse.

Ill discussing the positions of the isothermal lines for the north-
ern hemisphere in this case, we may again commence with the
January line of 32° F. There apj)ears no cause for any material
alteration in its position in southern Asia east of the meridian of
about the 7Uih degree of longitude. To the west of that meri-
dian the influence of the ocean extending to the Black and Cas-
pian Seas would doubtless begin to deflect it towards the north,
aiid probably somewhat rnore^than I have supposed it to be
inflected by the Atlantic, independently of the effect of the Gulf-
stream. From the 30ih or 40th degree of east longtitude it would
proceed nearly west, but with a slight deflection to the south,
ansHig from the influence of the land which we may suppose still

'" exist in Scandinavia, and also from that of the northern cotiti-

"enl of Greenland. This would cause the isothermal to intersect
"e line of the existing French coast about its northwestern ex-
reniify, the point at which I have before supposed it to be inter-
sected by the line of 32° F. in the absence of the Gulf-stream.

'^ the region of North America the isothermal would depend on
ne manner in which the Gulf-stream should be diverted from its

present course. The neighboring isothcrmals would follow (he
course of that of 32° with approximate parallelism. The July
^thermals, which should traverse the sea that we are now sup-
P^^'"g to extend nearly as far east as the Ural Mountains, would

2 ^'^flected southward as they are at present on approaching the
^nores of western Europe. It will be observed that the July iso-
^^^ernial of 63'=-5 intersects the January one of 32° (as I have drawn
em for the case previously considered of the absence of the Gnlf-

,^^.^|^)^t apoint very near the extreme western coast of Brittany

i^l
'> p. 74.) Between this point and the meridian of the Ural

J
untains, the January line would lie more to the north and the

Q^
y one more to the south, by the influence of the extended

dea
^'

effect, therefore, would be to equalize in a greater

the7^ •

'^ ^^ present the summer and winter temperatures of

but rl^^K
'" ^^^ vicinity of the European portions of these lines,

probably without producing any material changes in its mean
^°'"^ Sehies. YoL XV, No. 43.-Jan, 1853. 11
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annua! temperature. This tract may be considered as compris-

ing the whole of Central Europe^ together with its western por-

tion from the Pyrenees to the southern shores of the Bahic. It

is the region in which the geologist is more especially interested

in tracing the climatal influences of changes in the configuration

of the earth's surface. 1 shall therefore endeavor to ascertain from

more general consideratioiis the probable effect of an extended

ocean on the winter^ the summer^ and the mean annnal tempera'

txires of the region in question.

17. For this purpose 1 have deduced from Dove's map the fol-

lowing results respecting these temperatures for the 20th, 30th,

4Ulh and 50th parallels of latitude in both hemispheres. Each

result given for January is the mean of the January temperatures

for all places situated under the corresponding parallel of latitude;

and each result for July is a similar mean for the July temperatures.

The mean of these is assumed to be the approximate value of the

mean annual temperature of the different parallels respectively

:

lleari Annual Ternperatnres of different Parallels of Latitude,

Lat=20° K
Januarv mean temp.
July ^ «

Mean annual temp.

68 F.

82

Diff.

Lat.=30** N.

January mean temp.
July " «

Mean annual temp.

58 F

63

20

Lat.=40° N".

January mean temp,
July " «

Mean annual temp.

3YF.
72
54-5

35

Lat.=50'=* N.

January mean temp.
July « «

Mean annual temp.
,

16 F.

62

39

46

Lat—20=» S.

January mean temp, .

July " "

Mean annual temp. . .

Lat.=30° S

January mean temp.
July " "

Mean annual temp, . .

Lat— 10° S.

January mean temp.
July "

Mean annual temp. , ,

Diff.

9^

'TSF
63

69

12
oo

58 F
49
5S'5

9

Falkland Islands.* Lat.=oO^ S.

January mean temp,

July "
.

"

Mean annual temp.

34 r.)

52

43
f

18

We may first remark the striking equality of mean temperatures
in corresponding parallels north and soulh of the equator as far as

the 40!h degree of latitude. The small differences indicated by

the above numhers are not to be regarded, because they lie withio

the limits of error to which the numbers' themselves must neces-

sarily be subject. In the latitude of 50^ N. the severe winter cola

of Eastern Asia and that of the central portions of the North

American continent reduce the mean temperature to more tban^

, - T* .
^™^t lines for vuis suuuiern luiiiuuu uii j_fuves uiuu ujc i-^^*--—

only for short distances to the E. and W. of the Falkland Islands, so tJmt the tem-

peratures here given must not be depended upon fur the mean temperatures of t^«

parallel of 50 .&>- They are probably not isa wrong, on account of the great regu-

larity of the neighboring isothennals
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lo\ver than that of the Falkland Islands in 60^ S. latitude. But
there are only a few observations recorded either of the January
or the July temperatures along that southern parallel.

There is, on the contrary, a striking contrast between the north-
ern and southern hemis[)heres with respect to the difference of
summer and winter temperatures. These differences are in all

cases considerably greater, and in the higher lalitudes much
greater, in the northern than in the southern hemisphere.
From these results it would appear, that I he greater or less ex-

tent of land or sea has very little effect upon the mean annual
temperature of an entire parallel of latitudes from the equator to
aboru 45^ degrees of latitude ; and tfiat beyond that parallel the
predominance of land diminishes, while that of sea increases the
*Tiean annual tenifierature. Also, that a predominance of sea, in
all cases, but especially in the higher latitudes, produces a greater
equality of summer and winter temperatures.

18. Again, let us compare the temjieratures of different stations
^'ong the same parallel of latitude, some of tliese stations being
centrally situated as regards the continents, and others as regards
^ he sea. It sliould fiere be remarked that the temperatures of the
stations in the Atlantic for the 40th and 50th degrees of latitude
tnust be regarded as partly hypothetical, because 1 have estimated
them independently of the influence of the Gulf-stream. The
following table embodies the results, deduced from Dove's map,
for different stations on six parallels from that of 20^ S lat. to that

<>f50ON,!at. inclusive:

ParaUel of
Latitude, Lougitude.

Temperature.

Januarr. July. ' Difrerenre Mean.

10° s. (

o

20
56

E.

W
Land,

Sea,

LanJ,

Sea,

20° ^ • •

30° K

40^ V

23 R Land,
20 W. Sea, ,

66 W. Land,
140 W. Sea, ,

30 E. Land,
40 W. Sea, ,

150 W. Sea, .

30 R Laud,
40 W. Sea, ,

1 50 W. Sea, .

48 R Land,
40 W. Sea, .

90 W. Land.
1*70 W. Sea, .

80 R
30 T\^

90 W.
150 \V.

Land,
Sea,

Land,
Sea,

'78 F,

74'5

nn

78

77
78

78

65
71

71

56

59
62

32
44
31

54

20

35

71 R
67

68

74

75
74
75

77

91

76
78-5

81-5

73
72-5

79
63

75
59

71

61

61

6^

O

7 5
10

3
S

3

1

26

5

25*5

10-5

47
24

44
5

71

35

61
18

74-5 F,

70-75

73
76-5

765
765
76-6

77-5

78
73-5

74-75

68-75

66-25

67-25

55'5

56
63
66-5

36-5

43-5

30-6

I 44
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On examining this table, we remark that in latitnde 20^ R or

20° S.J the mean of the temperatures of ihe land stations exceeds

the mean of the sea stations ; and in latitnde 30^ N. there is a sim-

ilar small excess. In latitnde 40° N. there is no sensible excess,

and in latitnde 50^ N. the mean of the two land stations is about

10^ less than that of the seti stations. It would thus appear that

the effect of continents within the first 40° of latitnde has the

effect of increasing slightly the mean annual temperature oi the

most central parts of such continents, although it would appear

from the previous table (*^ 17, p. b2) that the existence of such

continents within the above latitude has no appreciable effect in

elevating the mean annual temperature of the whole parallel.

The depression of the mean annual temperature at the land

stations, compared with that of the sea station, in latitude 50^, is

large. We might hence be led to conclude that a diminution of

land and increase of sea along that parallel, such as would result

from the depression of Europe beneath the ocean, would be at-

tended with a considerable increase in mean annual temperature

in the region thus become sea. This effect however would be very

different in different continental regions along the same parallel.

The effect would be greatest in the most central parts of ihe con-

tinent, and least in the vicinity of its bounding shores. To find

the effect of the submersion oi Europe, we may compare the

mean annual temperatures at the two sea stations already given

on the parallel of 50^ with two other land stations on that parallel,

one in western Europe (long. 10^ E,,) and another in eastern Eu-

rope (long. 30^ E.) The temperatures of these stations (assum-

ing always the absence of the Gulf-stream) will be

—

Jnnuarv" temperature,
July tcmpcrutue,

Long. 10- E. Dim Long. :iG« E.

o
40

Mean, i 45

14

63

41

Ditr.

o
54

The mean of 45° and 4 1° is 43°, which is not 1° less than the

mean of the two sea stations of the satiie latitnde. This teiuls to

prove that the conversion of Europe into sea would have little

effect on the mean annual temperature of those portions of it

which lie contiguous to the parallel of 50° latitude, and especially

in western Europe, the region, for instance, lying between the

parallels of the Alps and the southern shores of the Baltic. A^

the same time the winter temperature would be increased and that

of summer diminished to an equal amount, since their mean re-

mains the same. If we suppose the change in each of these tem-

peratures to be 4° for the station above-mentioned (long. 10° E.},

we shall have for that station,
Diff.

January temperature, . . . . 29 / ^go
July « .... 61 ^

Mean 45
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At Snowdon, from its greater proximity to the ocean, this
change in the summer and winter temperatures will be less. If
we suppose it to be 2^. we shall llien have for Snowdon (see

1>

Jan
Diir.

2- ' 340
Jnly '^ * ... 59
Mean, 42

This latter mean annnal temperatnre is about 2^ higher than
that of the south coast of Iceland (see Table, ^ 13, p. 77.) n^he
difference of summer and winter temperatures. 34^, is grealer
than for Iceland, where it may be stated generally to be about
lo or 20^ only. This actual case, however, presents a good
^tandard of comparison for our hypothetical case. The Falkland
li^Iands, situated in lat. BiP S., and the island of S. Georgia, in
lat. 54^ S.J furnis}i also good standards of comparison. The con-
uUions of the station above mentioned in western Europe (long-
10- E.), and Snowdon, of which the latitude is 53^ N., would,
in the case we are discussing (that of the absence of the Gulf-
stieam, and the submersion of Europe), far more resemble the ac-
t^'al conditions of all the above places than they do at the
Present time. We have for the Falkland Islands,

January temperature, .... 52° )

July t£

Mean 43
34 (

Diff.

IS

1 his is less by 2^ than the estimated mean temperatnre for ihe

Cfnesponding place (long. lU^ E.) in N. lat. ; the difference be-
iweeii the winter and snmmer temperatnres is here less by 16^
Inan in the other case. Again, we have for ihe island of S.
'Georgia (lat. 54=),

Dim

January temperatnre, .... 45= > ,,o
July* " .... 31 ^

'^

Mean, 3S

Jiere the mean temperature is 4P less than the estimated mean
^niperatnre of Snowdon

; and the approximation to uniformity
temperature throughont the year much greater.

^ J

he table given above {^ 17, p. S2) shows the tendency, as I
^^ve already remarked^ of the predonjinance of sea to equalize the

^
ninier and winter temperatures ; and tliis is in accordance with

P u^*^^
'hat there is a greater equality of those temperatures in theP II 1

lueie IS a greater equamy ui iiiuoc icuij;cirtiuica in luc
3'kland Islands and S. Georgia, than in the corresponding north-

Georgi7
''"'^''"^ given in the far
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ern latitudes. It also appears from the table just referred to, that

for the latitudes there given above 40*^, the mean temperature fora

whole parallel of latitude is higher in the south than for the cor-

responding parallel in north latitude. Now if this be due to ibe

predominance of sea in the southernj and of land in the northern

hemisphere, it would appear that the mean annual temperature of

a sea station on the parallel of 5(P N. latitude, would not exceed

that of a similar sea station in equal S, latitude, unless the tem-

peratures should be materially influenced by local causes. Hence

the lower temperature of the Falkland Islands, as compared with

that of the corresponding northern parallel, must be due either to

local influences, or to too high an estimate of the mean annual

temperature in western Europe in the hypothetical case of tn^

absence of the Gulf-stream. I am disposed to attribute it to the

latter reason. The temperature of the Falkland Islands maybe

depressed by a southern continent not very distant from iheni,

and by consequent accumulations of ice j but it would seem ih|^'

the region of western Euro[)e about the parallel of 50^ would, m

the absence of the Gulf-stream, be liable to an equal similar in-

fluence from the Scandinavian region. 1 arn disposed, iherefor^t

to thinii that the isothermal lines for this case, represented on the

map, ought to meet the coast of w^estern Europe at points rather

more southerly, so as to indicate temperatures for each locality

about 2*^ or 3^ lower than those now indicated. I might have

made this correciion on the map, but, as the determination of the

positions assigned to these isothermals was entirely independent

of at]y comparison w- ith places in tlie southern hemisphcvet *

have thought it better to allow them to remain, as a proof of the

approximate accordance of results arrived at by independent con-

siderations. These corrected positions of the isothermals wouW

assign to Snowdon, in the absence of the Gulf-stream, a m^^^

annual temperature of 39^ or 40^.

19. In more northern latitudes than that of Snowdon, our for^

going reasoning would lead us to conclude that the mean annii^

temperature would be increased by the submergence of Europ^j

but only in a comparatively small degree for insular stations a"

those situated immediately on the shores of the Atlantic. Tn^

temperatures, therefore, of the northern extremity of Scotlaii

and of Iceland, under our present hypothesis, may be taken soni^

what greater than those given in the table of ^ 13^ p. 77, Ij^

the case in which the absence of the Gulf-stream was assumed-

The temperature of the Alps would probably differ lit^'^/*"^/!

that given in the same table. The correction mentioned in ^"

preceding paragraph, if adopted, must, of course, be applied als<?

to these temperatures.

{To he continued.^
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Art. XIY.— The Relations of Cells to the Physical and Teho-
lo<:ical views of Organization ; by W. I. Burnett, M.D.,
Boston,

The cell is the fandamental unity of organized forms. It is
the chosen material form through which organization gains ifs
first expression. To use a metaphor, it is the only altar on which
Ine and matter are married, to pursne together a common and
definite end.

These premises being true, as all modern inquiry clearly proves,
we can jnstly seek from a study of this cell, a manifestation of
jiH the conditions o^ organization, as far as they are capable of
being made evident through material forms. We can also ex-
pect, by a consideration of these conditions, to be able to com-
prehend the higher and ulterior relations of organization as oc-
curring in permanent individual forms.

^ ^vo dissimilar views of the real nature of orsanizalion have
been urged in modern times.

J^hat the bearings of the subject in question may be fnlly un-
aeistood, a brief description of both of these views is here re-
fpnred. The first is, that every individual organism exists in
Virtue of a predominant idea: this idea, therefore, preceded the
^gamsm, of which this last is the true material manifestation,
^gainsms are, therefore, if I may so express myself, the incar-
nations of preexistent ideas in nature. An organized form is

Simply a colligation of molecules of plastic matter occurring
""aer the direction of a determinate idea or force. This force

Jf"Jst, It is evident, be peculiar and differing from any belonging

JO matter generally. It is an Immaterial one, and can be likened
no other in nature with which we are acquainted. In its con-

jeption we should not confound it with our idea of hfe j
for be-

^^een them a broad distinction can be drawn.
^ hus, our idea of life is necessarily connected with, and de-

P^ndent upon, that of organization ;
because, from the limitations

^}
experience, we have not, and cannot conceive of it as a dis-

'nct and separate entity. On the other hand, our conception of

J.

^ determinate idea, or that of the individuality of organiza-
^'°'b although involving some of the same data as that of life,

^.^cnrs from relations sufficiently dissimilar, to show well its dis-
iction. Thus, while our idea of life is only coexistent with

^^5.*^^ ^organization
; our idea of this individuality is not only

he^dlf^^'
but necessarily preexistent to it. ^Ye do not compre-

on"th
*^ except in conjunction with matter under peculiar forms

j

vid r
^'^^'^ ^^"'^ ^^ conceive of this determinate idea or indi-

^^hty as existing before a trace of organization appears.
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This view of organizatiorij which widely separates the organic

from the inorganic world, as we can compreliend each through

the expression of their forces ;-r-which gives an inherent dignity

to individual existence, because there is a! ways an end in view,—

this view of organization, I repeat, is called the teleological ow»

The other and second view is fundamentally different. Adopt-

ing it, one does not recognize that the forces of organized are

more in number, or different in character from those of unorgan-

ized matter
J
—the fact of organization being due to a certain

combination of powers possessed by all material forms. And

when this combination has once taken place^ there necessarily

results, in virtue of it and the forces impressed on matter in its

beginning, a certain end which is called individual existence.

The common phenomei^a of organization, therefore, are due to

the blind working of the laws of necessity, and which are irre-

spective of any purpose
; they also involve no conditions except-

ing those properly belonging to Chemistry and Physics.

According to this view also, the so-called '* individual adapta-

tion" does not result from a determinate idea seeking an expres-

sion, but rather ensues from a combination of blind forces, which

the Deity imfiressed upon matter in the beginning. Design in

nature, therefore, is only another set of terms for necessity of

physical condition. Again, when we see the habits and con-

formation of an animal stnted to the circumsiances under which

it is finmd, we are not to attribute this to an idea preexisting all,

and thus seeking its material expression; but are to regard the

whole in the light of a necessity; for the very fact of the exist-

ing state of conditions implies that, were they different, the ani-

mal would not exist ; and therefore the very data we reason from,

determine the idea of necessity as far as justly applicable to .

works of an almighty power.
This view of rmture which ranges all its phenomena under the

domain of physical forces, thus giving, in one sense, the sanie

dignity to inorganic as to organic forms,—this view of organize'

tion, I repeat, is called the physical one.
In this brief description of these two widely dissimilar views

of organization, I may have failed to express clearly the grounds

of their distinction; for noihing is more difficult than the suc-

cessful expression of the exact definitions of mere modalities ot

matter. In a laconic and perhaps comprehensive form, I would

say that the teleohgical view is the full definition of Develor
weni; while the physLal view is the equally full definition ol

Combination,
We will now turn to the arguments for and against each of

these views, at least as far as dependent upon cell-studies.
The first question is, does the adaptation perceived in the or-

ganic, diifer m character from that perceived ia the inorganic
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world? An affirmative aiiswer must, I think, be given to this
question. The adaptation seen in the inorganic world has refer-
ence^ only^ to existing circumstances, and ihe only surely of its

continuation is in the persistence o^ the forces on which it de-
pends. Such, for instance, is that of the planetary system. It
IS properly called an adaptation only in virtue of the existing har-
mony found. But this harmony, however perfect, indicates no
definite end, which is the final reason of its existence.
Oa the other hand, with organic nature, other and different re-

lations are seen. For besides (he adaptation just spoken of, and
which conduces to its general harmony with matter, tliere is su-
peradded an iudividiial adaptation of the whole, for an end,
seemingly in view from the beginning. Indeed, we can truly say
With Kant; tliat this end constitutes the very definition of an or-
ganized form.

Ill all our investigations into the structure of animals and
^

P ants, we involuntarily (in one sense) proceed upon the princi-
ple that voUiing was made in vain. If at any time we have
e^en a misgiving of the whole truih of this princitjie, our scien-
tific ardor, as hopeful of real results, is immediately relaxed, not
to say harmed. This involuntary admission of a docirine, shows
how secretly yet how firmly is our mind, in its study of natural

pnenomena, linked with the teleological view of organization *

t

e cannot free ourselves from it, any more than we can (ree

J>iirselves from the silent yet constant admission of the truth of
the great physical doctrine that nothing comes by charire. This
<lnestion, therefore, which I have pnt, might well seem not only
superfluous, but liighly unphilosophical. But I was Jed to com-

JJ^ence with it from the fact that a very sag; ' ' '' ' '
'

•
" c^TOctly answered in the negative. We .

sue this subject a little farther. I have said that the adaptation

^Y"^
inorganic world has reference to existing circumstances

J"'7i while that of the organic world beside being individual,

Ij^
ahvayg reference to events or contingencies of the future.

w ^'^^' ^^ ^^^" illustrated in the phenomena of reproduction.

^^hen animals were first created, the footing on which they

^jmrrienced life, was the same in each. But why, accepting the
P^^stcal view of organization, were their powers of reproduction
t)rmed exactly in accordance with their probabilities and liabili-

'^s of existence, as all zoological experience constantly shows

this i!
^^^^^ ^^ ^^7 ^^ ^^% ^i^iJ ^l»i^t *^^^ strenj^th and ever-constant presence of

Access ^'rpi
in the minds of great naturalists, has been the grand secret of their

the (M f
^^^^ ^^ so the instances of many notable men, might be adduced. In

t^ition'^t
^"^*^^r *^"s was preeminently true, and it served as an ever-faitliful in-

other n
^^^^ **^ ^^"^ domains of knowledge hitherto untrodden. There is an-

bas^^H
,^^^^st now living, whose splendid labors, as I know personally, have been

SEitiEs, Vol XV, IJo. 43.—Jan,, 1853. 12
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is true? It is the characteristic of physical forces that they act

upon the conditions of the time, and no physical force can act

on the probabihty of future contingencies. The amount of ani-

mal and vegetable life on the earth's surface, in localities not dis-

turbed by^human or other agencies of an accidental nature, has

not changed for an indefinite period of time. In those places

the mutual relations of animals and ve2:etables exist now as we

have reason to believe they did in the beginning.

There is no evidence that there has hitherto been a constant

oscillation, and that the present rest and harmony is one ulti-

mately and necessarily gained. Now in all these animals and

plants, we find their reproductive powers, the capacity of their

orgaiis of generation, exactly in accordance wiih their liabilities

to destruction. Were this the place, the truth of tliis remark

might be illustrated by many special instances. But it is evi-

^ dent that by this almost prescient adaptation, the numerical rela-

tions of species are preserved uiichanged ; and those who are fa-

miliar with the leading results of zoological research at the pres-

ent day, can scarcely entertain this subject in the light of a

question.

The next point of discussion is, whether, admitting organizatiofl

to exist always in virtue of determinate ideas, it is not unphysical

and unphilosophical to assert,. as we must, that these ideas or pe-

culiar forces exist previous to the material forms in which they

are ultimately expressed ? This question is so specious that at

first an affirmative answer appears to be the only correct one.

But a little consideration will, I think, show its error. Our

knowledge of physical phenomena is derivable from observation

only; and when points are urged upon us which we have not

observed, and which also do not seem compatible with hitherto

existing observation, they are liable to be pronounced unphysical-

But the iiistory of any of the inductive sciences has shown that the

singularity of any hypothesis or opinion, concerning physical ph^'

uornena, is no a priori argument against its truth. This remark is

aptly true of the present case. The hypothesis that matter should

have determinate ideas not expressed by physical phenomerm at

the time, but which are latent, and are to be developed under

special forms in future, this hypothesis, I repeat, should not be

rejected on the ground alone of its singularity ; and much more

will it be admissible if its singularity can be disproved. This

disproval may be found, I think, in the numerous analogous phe-

nomena of generation. Here we are driven to the admission ot

the existence of forces, long before the formation of the mate-

rial organs, in which they ultimately find their expression.

Take, for instance, the dcatricula of a robin, and that alsoot

a hawk
J
physically they resemble each other exactly, and n^

microscopical analysis can detect between them any material du-

>



Physical and Telcological views of Organizalion. 91

ference. Yet no one will pretend to deny that in the one lies
concealed all that belonging to a robin, and in the other all that
belonging to a hawk. This will bear no other interpretation.
Here you have very dissimilar powers and forces in apparently
identical material forms; and nnless we declare that these differ-
ent powers and forces existed before and aside from the material
form, instead of gradually accruing to itj as a particnlar charac-
ter was assumed, we shall be at a loss to account for the certainty
and uniformity of result in every case. Again, the primordial
material condition of every animal is a nucleated cell, which in
every case has exactly the same physical aspect. Now in its

growth to the perfect form, the new materia! constantly added is

Js extraneous, and there would a{)pear no reason why it should
always suit the conditions of the case, were there not an underly-

^jS) preexisting idea. Indeed we might expect an occasional
blending of dissimilar forms. But this never occurs, and {^'n

points connected with organization have been more positively
«eternuned, than the distinct, unchanging individuality of animal
3M vegetable types.

ii this point needs further illustration, or even that which is

fetter, we can find such in the male phenomena of generation.
*^
^fy be well to discuss briefly a i^w of these points.

iVithin a {^v^ years, three prominent facts have been satisfac-
•^nly e^stablishcd concerning the function of the spermatic parti-

^p=s. These are, 1st, That they are the only feciuidating parti-
cles of the semen. 2nd, That a single individual particle is snf-

'^cient to fecuiidate a single ovum. 3rd. That the physical phe-
^Joniena of fecundation are those of simple contact alone, of the

spennatic particle with the ovumj there being no material loss

^^J the part of the former.
^Ve know very well how important and active a part the male

&\^^ the production of tfie new being, and I scarcely need
^d tfiat the offspring partakes equally of the physical pecuhari-
j.*es of both parents. But in no way can it receive those of the
^^Iher except through the medium of the spermatic particles,

^^id so, however stransre it may appear at first, yet the conclusion
*s irresistible, that a sincrje spermatic particle must contain, con-

S^^ Y^^'^'^^
^^' "^' 0"'y ^1^^ general physical peculiarities of the

fether but mental dispositions also, and as is too often true of
"ur own species, morbid taints superadded to all.

th w
'^^'"^^ ^'^^ ^^^^ P^^'i^ "^ ^^° discussion of this subject, is

6 objection to the teleological view of organization urged by

th u-"'*
^"'^ ^^^'^ too, concerning the general phenomena of

J-

^ subject we ha^re just left—generation. 1 will quote the en-
^ passage that there may be no misapprehension of the idea in-

Loc. citat., Syd. Soc. 2d., p. 189.
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tended to be conveyed. He says: ^"If we assume each organ-

ism to be formed by a power which acts according to a certain

predominant idea, a portion of this power may certainly reside in

the ovum during generation ; but then we must ascribe to this

subdivision of (he original power, at the separation of the ovum
from the body of the mother, the capabihty of producing an or-

ganism similar to that which the power, of which it is but a por-

tion, produced : that is, we must assume that this power is infinitely

divisible, and yet that each part may perform the same actions as

the whole power. If on the other hand the power of organized

bodies resides, like the physical powers, in matter as such, and

be set free only by a certain combination of molecules, as for

instance electricity is set free by the combination of a zinc and

copper plate, then also by the cotijunction of molecules to form

an ovum the power may be set free, by which the ovinn is capa-

ble of appropriatitig to itself fresh molecules, and these newly-

coujoined molecules again by this mode of combination acquire

the same power to assimilate fresh molecules.'^ Schwann is here

evidently urging the doctrine of catalysis in organic forms. This

same doctrine has lately been pushed to its limit for similar rea-

sons, by Mulder,*

And thus it would appear that some, in the study of organic

phenomena, are willing, rather than appear what they call "un-

physical," to summon to iheir aid the blindest physical forces,

instead of admitting the existence of those which are special and

distinct, and constantly urged upon them. The prominent ob-

jection Schwann urges, is the physical absurdity that the division

of a power or force does not decrease it.

But this is falling back upon the properties of physical forms

only, in which the mathematical axiom that apart is less titan

the whole is true. But it is the peculiarity of immaterial agents

that they cannot be subject to the same definitions as those of a

material nature. We have yet to escape from a strange confu-

sion of ideas on these poinls, and when considering these higher

forces, we must not tncitly deny their higher and immaterial

character, by subjecting them to material definitions. For, on

these grounds, the very existence of that of which we feel most

certain, namely, thought, might well be denied. In fact, I think

many of us have yet to learn that the mathematical axiom above

quoted, holds true of the immaterial agents.
Perhaps this remark is true even of electricity, for in the ph^"

nometia of catalysis^ we witness the transference of force or

quality without an apparent loss from the body, from which the

The tJhemistry of Vegetable and Animal Physiology. English Trans. EJinb-,

lSl9,pp.28,et.seq.
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transference takes place * To urge that that only which is sub-
stantial can be transferred, is to reason on the gronnd that a fhe-
nomenon in nature is impossible because it ehides our observation
and analysis.

In the phenomena of generation we certainly have proved to
us that there may be a division of power or quality wiihont a
real loss; in other words that there may be an indefinite liumber
of divisions and yet each of these possess the capability of the
whole from which the division was taken or made.
1 nus, as I have before said, the spermatic particle is the po-

tential representative of the whole male being. It cotifains with-
in u the totality of the peculiarities of the individual in which
It has been formed. These spermatic particles are constantly
lormedj and in the case of any of the higher animals, literally
niillions are yearly evolved

;
yet each possesses the powers of the

other, and of the whole animal : and the animal certainly loses

^^[jf/^f jf^ individuality by such a constant division.

.

*"^ objections of Schwann, to the teleological view of organ-
ization, are ttierefore, more specious than valid, because the reahty

tne very conditions objected to has an expression in quite com-
mon phenomena.

.
inese same Ideological views might be shown to be almost

.
P^^^tively forced upon us by a general review of developments

,
*^^P^i"fectly attained,—the subject of monstrosities. Here you

nnfrequently have conditions of organization, in which im-
I^nectioiis of physical form, reveal distinctly the perfection of
e tinderlying determinate idea of organization.

^
''1 special cell studies connected with the subject of generation,

owever, as we have seen, these doctrines of teleology find their
*^ost unequivocal support.f

He thinks

frajismission
iW in

1?^^ *^ *^'^ P^'»^ Mulder (Loc. cit.) takes a different view.

orfurr *^ ^^^^ ^^ "^ magnet magnetizing a piece of iron, there is no . , _

beaskfa •r'^\^""Ply an awakening of slumbering forces in the iron. It might ^vell

sition t A
^^^^^ ^^^^ matter any more clear? Yon are oWiged on this m^jyo-

acconji ^ 1^* ^^® existence of latent forces in the iron, and this is **unphysical"

ioipossilf ? -
"^^^ admissitm. Mulder says, "A weak force is strengthened; it is

But h'i
^^^^^^^ the transference of a force from one material mass to another."

«^Pt h Ti!
^^^^^ ^'"nphysicar to suppose that a weak force can be strengthened

t It7 I
'^^^'^'^'^ ^f new force ?

ence to t
^ ^^'"^^^ ^^^^^ ^" ^1' ^'^^^^ '* conduces much more to the object of scx-

^ the ^h^' ^^ ^^^^^' *^ adopt the pliy-sical instead of the teleological explanation

*ion^
j.P"^"omena of organic life. Tliis is so because it leads us in our investiga-

cotiditiof"^*^^^t^^
to exclude the admission of those various hypothetical forces and

**P^icabr r " uiomately serve as an universal reiuge m ine insranues tu lu-

physical
P"^"*^ri^ena. On the other hand, if we seek to base all phenomena on

corre=;nonT^"^^' ^^ *«^»^ to exclude the adro" " '^ ^*

*

' ' " " ;
^'- '"

... -ponumcr PTr......:..„ .-^ ., _, ^ rrut. ^i.joction therefore rests rather

than upon real grounds,

^tpd ^ith the faUibilitv

^^^esoon r ' ^^^ *^ exclude the admission ot con*

^P^n^our h^r r!^P^^^^^"^ ^^ physiciil forms. This objoctio:

^^ iiiast be "^ ^^ ^^^^^^ *" interpreting natural phenomena,

There danger, tliat in endeavoring to

may become liighly ** unphysical,'
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In conclusion, I think it may be truly said that one of the

tendencies of the most intimate physiological, microscopical stud-

ies of the present day, is to show the iiiadeqnacy of microscopic

and chemical ir)V'estigations to detect physical differences in struc-

tures essentially dissimilar. Once appreciating this fully, we are

prepared for the ulterior doctrine, that in organization, matter is

but the vehicle for the phenomenal manifestation of determinate

ideaSj which last only, therefore, have an objective reality.

Akt. XY.—.4 Method of getting rid of Sal-ammoniac in

Analysis ^ by Dr. J. Lawrf^ce Smith.

There is nothing in mineral analyses more embarrassing than

the accumulation of sal-ammoniac towards the end of an aijalysis,

especially where potash and soda are to be estimated. The only

method now adopted to get rid of this ammoniacal salt, is to

volatilize it by heat, which, if the quantity be considerable, is

attended with no little annoyance, and a certain loss of more or

less of the fixed alkalies which may be present. I have within

the last twelve months discovered a method of overcoming that

difficulty, and much experience during that time has proved

that it is of considerable value. The method is simply to add

nitric acid to the solution containing the saUammoniac and alka-

lies, and heat it gently over a lamp or sandbath in a glass flask or

porcelain capsule. The nitric acid may be added either before

the liquid is concentrated or after concentration ; a most quiet

decomposition ensues, and the liquid readily evaporates to dryness

leaving nothing but the fixed alkalies if they be present, I am

in the habit of using a little more than three grammes of pure

nitric acid of ordinary strength to every gramme of sal-ammoniac

supposed to be present in the liquid. The exact nature of the

decomposition which ensues cannot now be stated, but there is

doubtless formed besides other things—chlorine, hyponitric acid

and nitrogen. I shall not enter more into detail about this

method, as I intend at a future time to do this; only wishing at

present to take precedent in what I presume a method of soma

importance in analytical chemistry and never to have been used

before for this end.

^d
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I

Art. XVI.

—

Description of a Brown Coal Deposit in Brandon^
Vermont, with an attempt to determine the Geological Age of
the principal Hematite Ore Beds in the United States ; by
Edward Hitchcock, D.D., LL.D., President of Amherst Col-
lege, and Professor of Geology.

In the autumn of 1851, Professor Shedd of Burlington, pre-
sented me with a few specimens of beantifully preserved fruit,
from Brandon, Vermont. They were converted into Brown Coal,
and retained exactly their original shape and markings. Early in
die spring of 1852, I visited ^Brandon, and found that the fruits
were obtained from abed of Brown Coal connected with the white
clays aiid brown hematite of that place. I perceived at once
that an interesting field was open before me ; and ever since I
nave been endeavoring to explore it. Great difficulties presented
themselves; and I have resorted to several gentlemen, both in
^his country and in Europe, for aid. Their opinion has yet been
otUaiiied only in part. But there are several points of much
interest to American geology, cleared up by what I have already
ascertamed. I have concluded, therefore, to give a brief account
01 this case

; hoping hereafter to make additions to it.

A would here acknowledge my deep indebtedness to John
Wowe, Jr., the proprietor of this deposit of iron, clay, and brown
^oal. Not only did he do all in his power to aid my investi-
gations upon the spot last spring ; but since then he has sent
'"e, free of expense, numerous specimens of tfie fruits and the

J^oal; especially at one time two barrels of the coal containing
|he fruits, and at another time, a gigantic mass of lignite,—the
trunk of a large tree iu fact, which is now deposited in the cabi-
net of Amherst College.

1 shall first give a description of the topography and geologi-

J^al associations of this carbonaceous deposit: next an account of
^f^e ligrjites and fossil fruits; and finally deduce from the facts
some geological inferences of' importance.

' ^^P^i^raphy and Geological Associations.

geologists are aware that along the west base of the Green
^na Hoosac Mountains from Canada to New York occur numer-
"s beds cf brown compact and fibrous hematite iron ore. That

p ^'^ndon lies between two and three miles east of the village,
^^ssing easterly from the village, the surface rises slightly, and
xhibus clay, drift, and limestone rock in place. According to

• ^ J^^iisurements with the aneroid barometer, Brandon village
4bo feet above the ocean, and the iron mine 520 feet above the

ri

"'®' A short distance east of the mine, the Green Mountains
^^e rapidly.
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At this spot we find the following varieties of substances in

juxtaposition :

1. Beautiful kaolin and clays colored yellow by ochre, rose-

color by manganese, (?) and dark by carbon.

2. Brown hematite and yellow ochre.

3. Ores of manganese.
4- Brown coal.

5. Beds of gravel connected with the clays.

I 6- Drift, overlying the whole.

7- Yellowish limestone, underlying the whole.

The position of the clays it is difficult to determine exactly,

as there seems to have been a good deal of disturbance of the

strata, perhaps only the result of sHdes. The iron is generally

found beneath the clay, as is also the nianganese. The coal in a

few places shows itself at the surface. In one spot a shaft has

been carried through it, only a few feet below the surface, and

the same has been done to the same bed nearly 100 feet belo^^^

the surface. In both places it is about twenty feet thick. I

found it to be the conviction of the miners that this mass of coal

forms a square column of that thickness, descending almost per-

pendicularly into the earth, in the midst of the clay. My own

impression was, that it is a portion of an extensive bed, having a

dip very large towards the northwest; perhaps separated from

other portions of the bed by some disturbance of the strata. C^^^

I found great difficulty in tracing out its exact position.

It ought to be mentioned that no unstratified or igneous rocks

are known to exist in the vicinity of these deposits; nor do they

exhibit any marks of the metamorphic action of heat.

II. Coaly Lignite and Fossil Fruits.

The greater part of the carbon of this deposit is in a condition

intermediate between that of peat and bituminous coal. It is of

a deep brown color, and nearly every trace of organic strncture,

save in the lignite and the fruits, is obliterated. Disseminated

through it are numerous angular grains, mostly of white qnartZi

rarely exceeding a pea in size. It burns with great facility wit"

a moderate draught, and emits a bright yellow flame, but vvitliouj

bituminous odor. After the flame has subsided, the ignited

coals gradually consume away, leaving, of course, a quantity of

ashes. It is employed to great advantage in driving the steaoi

engine at the works; and I should think it might be used advan

tageously for fuel in a region where wood is scarce, which is

not the case at Brandon.
Interspersed through the carbonaceous mass above described,

occur numerous masses of lignite. In all cases which have fal-

len under my observation, they are broken portions of the stems

or branches of shrubs atid trees, varying in size from that of a

few lines to a foot and a half in diameter. They all appear to
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Mr
Howe, resembles exceedingly a battered piece of flood-wood:

H
a

]fJiood-woodfrom Noah Vwhich it was sent, „^.„_
„_, ^__ ^^. .... .

Ihis lignite in all cases retains and exhibits upon a fresh frac-
ture, its organic structure. Yet generally it is quite brittle, and
when broken across the fibres it has the aspect of very compact
coal, which admits of a good polish. In some specimens the
original toughness of the wood is not quite lost, and the aspect
01 the wood remains.

1 he large mass of which I have already spoken, as now in the
cabinet of Amherst College, is four feet long and sixteen inches
in Its largest diameter. It is considerably flattened, but seems
to have been so originally. In the peaty matter that adheres to

1 ;1 noticed several specimens of fruit, and more than one species.
With perhaps one or two exceptions, all the lignite of this de-

posit belongs to the exogenous or dicotyledonous class of plants.

" ?^iieral the texture is close, and some of the wood is very fine
grained and heavy. The bark is often quite distinct. I have
een inclined to refer some of the wood to the maple

;
yet prob-

a good deal of it is coniferous : but my microscopic exami-

T ,
^^'^n this point have not been as satisfactory as I could wish.
not think much of the wood belongs to the pine tribe now

ommon in this latitude. I have placed specimens in the hands

ereTv^'^^^
"distinguished vegetable physiologists, and had hoped

rpJl'^^o
learn their opinion ; but they have not yet given it.

{1
"^/'"its and seeds of this deposit are the most interesting of

e rehcs found in it. But they are even more perplexing than
® "gnite. As yet I hardly dare venture to refer any of them to

g or fossil genera known to me. I shall, therefore, merely

ably

nations

livin

\^^Y
^"'^^ ^^ ^^^ principal distinct forms which I have ob-

"6a, and leave a minute description to some future occasion.

1.

»*mn

Piv4 ^*

*ise^ T
^?^'^'*s the most common fruit, both flatwisejand edge-

g^'
It is always thus flattened; and when dried, the two

^™><D SEans, VoL XV, K-q. 43.-Jan., 1863. 13
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valves exhibit the dehiscence in the figure. These valves are

made up of fibrous matter; the fibres lying perpendicular to the

surface. The seed is always wanting, but the thin membranous

integument once enclosing the seed^ often remains. There is

considerable diversity in the size and form of these fruits. The

figures represent one of middle size and one of maximum size

as well as one placed edgewise. Of this variety I have obtained

several hundred specimens.
r

2.

mFig. 2. This is a rare variety of fruit, differing from the last

being more acuminate, in being ridged upon its lower side, and

in opening more or less by three valves; yet two of them are

more distinct than the other. I have found only two or three

specimens ; but they are certainly specifically, and most likely g^'

nerically, different from the last.

per and under side as well as the edge.

The figures show both the up-

3. 4

Fig. 3. This species differs from the last in being less acunii-

nate, more distinctly ridged on both sides, much thicker at the

upper end, when seen edgewise, and rarely dehiscent. I have

found only a few specimens, and those of variable size.

All the preceding pericarps are fibrous perpendicular to the siir^

face, and destitute of a seed.

Fig. 4 represents a not unusual form which Avas most probably

a berry : for on breaking it. it appears nearly homogeneou

throughout, and the outer integument is quite thin : yet it sho^

seven quite distinct meridional lines in distinct relief, sutures

I suppose, though indehiscent. It bears a good deal of reseoi'



E. Hitchcock on a Brown Coal Deposit in Brandon^ Vt. 99

species
surface is considerably rough and pitted.

is no nut within. Its

6.

5 •7,

Fig. 5 differs but little from fioj. 4, except that it is smoother,
the sutures are less distinct, and form grooves rather than ridges,
and the divisions are usually six.
same family of plants as fi

It evidently belongs to the

Th
4

I think 1 have found
^ and perhaps it is only a variety,

ese forms are somewhat common,
not less than two hundred specimens.

i'lg- 6 is in the form of a prolate spheroid, whereas figs. 4 and
o are almost exact spheres. They all, however, have essentially

.
^^^^^^ internal character. All have the same thin outer cover-

"^§, and (with an exception mentioned below) retain the precise

h"' r^^^^^
^^^^y ^^^^ \^hen hanging upon the plant or tree, on

^viiich they grew; and the place of attachment for the stem is
usually quite obvious, as well as the apex. The internal part of
._e Iruit is usually homogeneous

; but I can not discover seeds at
'lor much evidence of cells. The meridional lines on this

species are usually six.

specimens of the last three varieties are sometimes considera-

y flattened, but in no case have I noticed that the carboniza-
t'on has diminished the size.

^ ig- 7 exhibits a section of a single carpel, which is sometimes

all
)

species

But in fig. 7 the% except that the sutures are wanting,

th R-^-^^
quite thick. The carpel very much resembles that of

e Hicinus communis, or castor oil plant.

, * 'gs. 8 and 9 were taken s. 9.
.roni specimens resembling

X appearance and internal
Character

10.

figs. 4 and 5, and

frl f'l'^^ably the fmits™ ^yliich they are taken
^re only varieties of figs. 4 and 5, apex

eometrical axis,—so near the

lecT
'^^ ^^^^, in fact, that I am in doubt whether they are not

=umiuous seeds. But I find examples of almost every inter-
ediate degree of obliquity in this respect.

and th

"^^ ^^ ^ strong resemblance between these distorted fruits,

those of many species of palms, as figured in Von Martius's
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great work on that family* And had I been able to detect any

monocotyledonous wood among the lignites of this deposit, I

should be inclined to refer some of the fruits to that family.

Jn fig. IO3 the longitudinal ridges are more prominent than in

those specimens hitherto described, and the fruit is acuminate at

its apex. It a good deal resembles certain species of walnut, dis-

engaged from the epicarp. But the fossil fruit has no hard endo-

carp. It does not in this respect resemble the Juglandites rostrata,

of which I have a specimen from the brown coal of Germany.

In fig. 11 the longitudinal ridges are very prominent, and a

little oblique to the axis. I think it distinct from the other spe-

cies that have been described. But as I have found only one or

two specimens, I am not very confident.

11. 12.

Fig. 12 represents a very distinct species of a triquetrous form.

Some of the specimens a good deal resemble the Brazil nut,

{Bertholleiia excelsa,) others have the form rather of a large

beechnut, {Fagus ferruginea.) Fruit dehiscent at the apex,

with two, and probably three valves. Outside rough and some-

what ridged lengthwise. I have but a few specimens, it bein^

one of the rarest species, and have not been able to satisfy my-

self as to its internal structure.

Fig. 13 may be a smaller species of the 13. 14. 15.

same genus, as it Is somewhat three-sided.

But it is more deeply striated, and the largest

side, shown in the drawing, is nearly flat. A
very rare variety.

Fig. 14 exhibits an elongated fruit, slightly striated longitu-

dinally, and having an epicarp of considerable thickness. A thij

endocarp is contained within j but the seed has disappeared, ana

frequently, as a consequence, the fruit is compressed, and appears

as if two-lobed. This is not an uncommon species. I have per'

haps a hundred specimens.
Fig. 15 is probably only a smaller specimen of the last, having

form nearly spherical. It is rare. „ 19

Figs. 16, ir, and 18 are undoubtedly
^^ '^

leguminous seeds ; though I am not sure
in respect to the first, which is somewhat
uneven on the outside, and the base, or point of attachment, is a

circle. But the other two resemble peas, or small beans, and the

hilum is very manifest. They are perfectly smooth on the out-

cra
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side, and as I have found only one or two specimens, I have not
examined the inside. I have never seen anything Hke a pod.

Fig. 19 is an exceedingly beautifal seed, with a hard though
thin and frail shell, elegantly striated longitudinally, by waving
lines, and corresponding ridges, too fine to be represented on the
drawing. This is jet black ; but on breaking through it, we find
a soft light-colored lining membrane, which evidently once en-'

closed the kernel. But that has disappeared. The point of at-

tachment is not at either extremity, but near one of them, ex-
tending a third of the length of the seed, as shown upon the
drawing. It is not an uncommon species, though apt to be over-
looked from its minuteness. I- have probably obtained thirty

specimens.

.

Fig. 20 shows a piece of the coal, near the 2j0.

nght side of which a specimen of fig. 14 is im-
bedded, and towards the other end, a buff-
colored wrinkled integument, [h] resembling,
^ve in color, a raisin, and evidently once form-
ing the envelop of a pulpy fruit. It is still

quite elastic, and less changed than any of the
rest of the fruits. But no sicns of what it once
contanied remain,

-I heabove descriptions, I am aware, are quite
J^eagre and defective. Probably a sagacious
'^'apist, skilled in fossils, would detect more species among my

specimens. Some of them resemble a good deal drawings of

^ fossil fruit and seeds of the London clay, as figured by
^r< Bowerbank, in the first number of his work on that subject.

.

^n have thought it unwise^ without seeing his specimens, to
institute any comparisons. General considerations make it very
probable, that fossil fruits from Yermont, will difl'er specifically
ajd even generically from those of Europe^ even of the same ge-
^'^gical period.

"'he only other fossil fruits that I have known to be found in
^r country, are a few from the tertiary strata at Richmond, Ya^

^^
respect to these, Prof. Jefi'ries Wyman has kindly furnished

^^^^^ith the following description:
.^^ my examinations at Richmond I have frequently found

hot

li?n'7
^ ^laminations at Kiel

bnn T^"^ occasionally fruits;

n;. ' Ls^^e them but little att(

but as I was more anxious for

attention. I have identified a spe-

Mr

sne
^^'

' "^S^^^siz, and Dr. Gray. I have also found one
^\^s of pii;,e cowQ^ in company with pine lignite. The latter

the
^^^^^^?^^"g' as having changed, while lying on my table, from

w^r.
^^^^^^^^^^ of rotten wood, soft enough to yield to the tip of

like f"^^^'
^^^^ lignite of the usual hardness and having

'^acture. Thisj however, is no uncomnion occurr

the coal-

occurrence; and
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is said to be well known to geologists. The piece of wood just

referred to, had been bored by the Teredo.
*' The above are the only instances about which I would speak

with any confidence. I have, also, from the same locality, a

large mass of fossil resin. The vegetable fossils there found,

with the teeth of Phyllodus, Cetacea, reptiles, sharks, (fcc, show

a close resemblance of the Richmond formations to the London

clay. I have in preparation a short notice in which the animal

fossils of the two are to be compared."

CONCLUSIONS.

Although the specific character of the Brandon fossils are thus

imperfectly known, the facts detailed will warrant several infer-

ences of importance in American geology.

I. The Brandon deposit belongs to a tertiary formation. The
following are the proofs:

1. It lies below the drift, and for the most part, is not consoli-

dated. Its position as to the drift is seen at the openings made

near the carbonaceous deposit; and the degree of induration,

rather in general the want of induration,—corresponds to that of

most tertiary deposits.

% It contains all the important varieties of rock found in ter-

tiary deposits. We have here white and variegated clays—water-

worn beds of sand and gravel, beds of carbonaceous matter not

bituniiuouS; and deposits of iron and manganese.

il. The carbonaceous matter in this deposit is strikingly anal-

ogous to that of the brown coalformation in Europe.

1. The lignite has the deep brown color and coal-like fracture

of the brown coal deposits that hav^e not been affected by the

proximity of igneous rocks, as is the case at Meisner in Hesse.

Yet the woody texture usually remains distinct.

2. While this coal is distinguished from peat by burning with

a bright flaine, it does not give off a bituminous odor, and thus

it differs from bituminous coal.

3. The degree of carbonization of the fruits, corresponds to

that in the brown coal formation, as a comparison of specimens

shows,

4. The sand and clays, associated with the brown coal of the

Rhine valley, occur also at Brandon.
IIL lite fruits and lignite of this deposit^ appear to have been

transported by water^ awl probably the accumulation took ph^^
in an ancient estuary.

1. No example has occurred in whiqh these fruits have been

found in clusters, or attached to the branches on which they §ie^i

or to their envelops. Nor have I found more than a single

imperfect example of a leaf.

2. The lignite is in broken and usually bruised masses, as if bat-

tered by contact with one another when floating down stream.

f

>

>

*



» -*

t

E. Hitchcock on a Brown Coal Deposit in Brandon^ Vi. 303

3. The numerous places in other parts of the United States
where an analogous deposit occurs,—as will be shown below,
render it probable that this was formed in an ocean, rather than
a lake.

IV'. The Brandon deposit is the type of a tertiary formation
hitherto unrecognized as such, extending from Canada to Ala-
bania.

This formation is identified by the following characters:

1. The most prominent and well known substance in this for-
niation, on account of its economical importance, is brown hem-
atite. In the geological surveys of Vermont, Massachusetts, Con-
necticut, New York, New Jersey, Pennsylvania, and JVorth and
South Carolina, this ore is described by Adams, Shepard, Percival,
Mather, Henry D, and William B. Rogers, Olmsted, and Tuomey.
ThronghouL this whole distance of 1200 miles, there is a striking
resemblance in the character of the ore. It is compact, fibrous,
and stalactitical ; and much of it is in a state of ochre.

2.^It is always more or less enveloped in clay of various colors.

•^^ It is almost invariably found lying upon, or near, a certain
^>^t of lifjjggjj^j^g^ ^j, -jg associated and interstratified mica slate.

•Ihis limestone is usually highly crystalline, and when disinte-
grated, it shows a large proportion of iron in its composition;
^nd the general opinion of the geologists above named, is, that
the iron originated from it. Indeed, Prof Adams, in his first re-

V^^ on the Vermont Survey, has described a true vein of iron
ochre in the limestone, which I have also examined. I have
^kewise some reason to suppose that Foss's bed of hematite in
IJover, N. Y., may once have constituted a bed in mica slate.

lu all the northern states, the beds of this ore occur along the

Y^stern base of high mountains. And from the description of
the gentleman above named, I understand this to be the case in

Jhe middle and southern states. Prof Henry D. Rogers imputes
"lis fact to the southern direction of the currents in the great
ocean by whose waters the iron and the clay were deposited, and

jj
the greater depression of the valley on its southeastern side.

I^rof Rogers is the only geologist, I believe, who speaks decided-
ly of the deposition of this ore from the ocean. By this suppo-
sjtioii he comes so near representing this formation as tertiary,
that it would have needed only a bed of carbonaceous matter,
^^ch as occurs at Brandon, to have brought him upon that ground,
^^ot improbably, now that the Brandon bed is known, similar ones

l^ay be found associated with the ore at other localities : for how
^ng has it remained unnoticed at Brandon

!

I^hus does the discovery of the Brandon brown coal deposit

lonn ^-^ ^^ ^^^ *^ American geology a tertiary formation nearly
j-UU miles long, which may appropriately be placed upon our



104 /. NickUs on a New Kind of Electro-magnet

V. This deposit prohahly belongs to the Pliocene^ or Newer

Tertiary.

1. So far as we knovVj it lies immediately beneath the drift

2. It is destitute of any consolidated beds, save the nodules of

hematite ; which is not true of any of our miocene or eocene de-

posits,

3. The brown coal of continental Europe, to which ours cor-

responds closely in appearance^ belongs to the newer tertiary.

I confess that these arguments are not sufficient to remove all

doubts from my mind as to the part of the tertiary group to

which this formation should be referred. All geologists, however,

I think, will say that it has marked peculiarities, which distin-

guish it from all the tertiary deposits of our country hitherto de-

scribed ; and we may at least say, that the presumption is strong-

ly in favor of its being pliocene. It is rather remarkable if it

was an oceanic deposit, that no marine remains have been found

in it- I believe, however, that this is very much the case in

Germany ; though, unfortunately, the papers of Horner, Von De-

chan, and others, on the brown coal are not within my reacTi.

Art. XVIL—On a New Kind of Electro-magnet ; by
M. Jerome Nickles.

I

In the beautiful researches on magnetism of MM. Lenz and

Jacobi, these authors have admitted that the magnetism devel-

oped in an electro-magnet does not depend on the length of the

arms, but that this power is subordinate to the number of turns

of the spiral which compose the helix.*

Mull »

on the progress of physics, contains some new facts in support of

this opinion. M. Muller deduces from his experiments the fol-

lowing conclusions: *^ Other things being equal, the length of the

arms of an electro-magnet is without influence on the weigW
raised,"t

BI. Dub has arrived at a different opinion, from recent expen-

ments,:{: which have satisfied him that, under like circumstances,

the attraction of an electro-magnet increases with the length of

the arms. My own experiments confirm the results obtained by

-M. Dub, and they are the more satisfactory confirmation, since

they were made with a different arrangement and before the later

researches of M. Dub were published.
I have pursued for this purpose two different methods, the

details of which I will give in a future communication. One is

• Poggendorff's Annalen, Ix, p. 464.

f Berichte iiber die Fortscliritte der Physik, 1850, p. 521.
± Foararendorff's Annalen, Ixxx. d. 49.
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founded on the well known process of oscillation, the other oh
contact attraction. This latter method I will briefly explain.

I made the experiment more to satisfy my own mind than to
verify the influence which the length of the arms of an electro-
magnet exercises on the weight sustained : for it always seemed
to me that the fact of this influence was evident a priori; be-
cause by increasing the length of a bar magnet we widen the
distance between the opposite poles and diminish the neutraliz-
ing effect which these poles exert between themselves.
Yet as the contrary opinion has been sustained by the au-

thorities above cited, I could not give as much weight to this

reasonmg as I should have done had it been experimentally
proved. The fact in question is however put beyond doubt by
{Tjy researches, and vvithout giving fnll details, I can demonstrate
It by a simple trial, easily repeated even as a common lecture-
room experiment. I take a bar of iron surrounded by a helix
of copper wire, which 1 place in the galvanic circuit ; I select
tor an armature a piece of iron whose mass and length, variable
according to the current, are such that the armature may be
attracted without resting suspended : at this moment I place on
tlie superior pole of the electro-magnet a cylinder of iron and
unmediately the armature suspends itself to the magnet and
adheres there more or less energetically, to fall back when the
added cylinder is withdrawn. •

, .

This expe
given the results above stated. This addition of a cylinder to
a bar magnet obviously lengthens it a corresponding quantity, and
removes farther off the opposite pole, whose disturbing action is

thus weakened.
Suppose a bar sufficiently long provided with a helix at one

of Us extremities
; bend this into the form of a horse-shoe, we

nave a species of electro-magnet of which one pole only is cov-
ered with wire, and which will not less exert a more considrea-
We attractive force when its two poles act at the same time on
an armature

; and this eff'ect will evidently be obtained without
the necessity of augmenting the electric current.

.
^ut if, for illustration, we suppose a straight electro-magnet slit

"J.

the hne of the axis for a suflicient distance, and then if each part
01 the divided portion be bent back parallel with the other portion,.
/lis last, the middle portion, being the pole wound with wire, we
aveau electro-magnet, (see figures, next page) like a double horse-
noe magnet, with a single pole wound (w), and two outer arms

l»»J which are naked : and when these two are made to act simul-
aneously on an armature, a more powerful attraction is observed

Th
^ ^he wire employed had been divided between these arms.

^
-I he idea of such an electro-magnet was suggested by the ne-
^^ty of conveniently protecting the helices against action from
^Ecx)SD Series, Vol. XV, No. 43.—Jan., 1858. 14
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without, and my reasoning with reference to it was dictated td

some extent by an observation which will be the subject of a

future communication. As the experiments are not finished, I

will make but a {qw remarks.

1. 3.

2.

^y

J.: 2

i'-OC
^^^

Fig. !, a serrtion from r ro 2 (see fig. 3) ; fig. 2, a sectiori from xtoy ; fig- 3, an upper view.

I have for some time tried to increase the adhesion of the mo-

tor wheels of locomoiive engines by the aid of electro-magnet-

ism, and have made a preliminary trial in connection with M.

Amberger, a mechanic. The apparatus used consisted essentially

of a helix lodged in a spool of brass and made to surround the

motor wheel on the side where it touched the rail; the wheel

could turn m the helix freely and without touching it We
found tliat when a strong current was passed, we could give the

wheel at the point of contact sufficient magnetism to increase its

adhesion.

A trial on a large scale has been made by me on the railroad

from Paris to Lyorjs with a locomotive of 28 tons weight, draw-

ing a train of about 100 tons, on a grade of ten millimetres inclina-

tion. An official report given to the minister of the public works,

states that in this first trial we obtained through the magnetism

about nine per cent, of additional adhesioji. The attraction in a

state of rest was G50 kilogrammes per wheel, or 13U0 kilogrammes

for a pair of wheels.
It is apparent, that when such a force is concentrated on a tan-

gential point, the magnetized surface must be of considerable ex-

tent. In fact, the magnetic radiation was very perceptible at a

distance of more than eight metres, and at two metres the appa-

ratus would easily cause two bars of iron weighing 5U0 grammes

to adhere.

l^his radiation, which proceeds partly from the magnet and

partly from the helix, embarasses the results, producing especially

a loss of force, and 1 have sought to get rid of it. 1 will say on

another occasion how this difficulty is removed for the special case

of wheels; I here only state that I have in the presence of this

radiation conducted the experiments before mentioned ;
and that

I have conceived the idea of taking three plates of iron united

perpendicularly to a fourth plate, and of placing the wire

on the central arm, in the manner explained.

only

)

I

f

\
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The following are the dimensions of this electro-magnet, (see
figures.)

Millirnelres. Indies.

Height o. to c = 0l>8 = 3- 144
Length a to 6 = 10 = 3-937

Thickness of n = 0-OU = 0432
" m = 0-U23 = -903

Length " m = 0067 = 2633
<* _ li n = 098 = 3-851

It is clear that by pntting plates of iron nn the two free sides
and fixing over the polar surt^ace a plate of steel so as to inclose
the whole, the copper wire would be as completely protected as
possible against every species of accident. The electro-magnet
niay be exposed to all kinds of danger without fear of injury, and
111 this state may be used as a brake on railroads to stop the speed
or motion of the cars.

When the poles of this magnet are examined separately, it is

found that the central pole oi]ly has attractive force, the two
other arms having but little power; moreover, their polarity is

evidently the opposite of that of the central pole; hut on placing
an armature over the latter, we observe at once that the two
outer arms have become very powerful, conformably to the fact

stated before with reference to straight electro-magnets. It is the

f^i^fi, if in place of putting the armature on the central pole, it

be put on one of tjie outcr'arms, and, as I have remarked, it is

thus with all electro-magnets, straight, curved or circular. In
geueral, increasing the shength of one pole, is adding to the

strength of the other, and the reverse.

Art. XVIII.— 0/i the Permeability of Metals to Mercury; by

M. J. Nickles.*

In an interesting memoir on the permeability of metals to

mercury, by Prof. Horsford, this author establishes the fact of the

permeability of tin, lead, gold, silver, zinc, and cadmium, and
cotitests that of copper and brass. ,

Ihe negative results which this chemist has obtained with
copper and brass, have evidently proceeded from the process
?'"ich he has followed; for, some time since while engaged
in my researches on magnetization, I observed positive facts to

".6 contrary. I was usin"- at this time a Bunsen's battery,
^'ith Zinc exterior. The connecting pieces of copper were

of>*^' k**^
the zinc; and on amalgamating the latter metal, it

ten happened that the mercury spread itself over the copper
J^ontact with the zinc : and after a certain time, the metal

Communicated by the author in French for this JoumaL
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of the connecting pieces became brittle, and had on breaking, a

white color. It was obviously no longer copper, but an amalgam
of this metal.

This fact had too important a bearing on the amalgamation of

zinCj which occupied me at that time, to be allowed to pass with-

out examination. The experiments which I made on this sub-

ject, led to the general conclusion, that the metals which absorb

mercury are permeable by it. and communicate this property to

the alloys which contain a certain proportion of permeable metal.

The metals on which I have operated are zinc, iron, cadmium,

tin, copper, lead, antimony, silver, gold, and platinum. The

manner of experimenting was suggested by the fact which had led

to the researches. With a stylet I traced a line or furrow on the

plate under experiment, and placed a little mercury in this fur-

row. In order to hasten the amalgamation, I introduced, before

the mercury, a drop of bichlorid of mercury, acidified with hy-

drochloric acid. By this means, the amalgamation takes place

instantly, and the surface is fitted to retain at once the quantity

of mercury necessary for the effect I would produce.
A plate of zinc, a millimeter thick, is immediately attacked,

and at the end of a minute, it is cut in two in the direction of

the furrow. A thicker plate requires more time, and a deeper

scratch on its surface ; with a thickness of six millimeters, the

plate took ten minutes and a little effort to break it : but in alt

cases the fracture was neat, and in the direction of the scratch or

furrow.

After zinc comes cadmium and tin, then lead, silver, gold, and

finally copper. All of these metals become amalgamated :
the

mercury infiltrates after a time more or less long, and renders them

brittle. No permeability has been detected in iron, antimony and

platinum, and these metals make no amalgam. Daniell has found

a bar of platinum free from mercury, that had been for six years

in contact with it ; and to this time no amalgam of iron has been

reported.

There exists, it is true, an amalgam of antimony, but, accord-

ing to Wallerius, when this amalgam, of a pasty consistence^ is

triturated in the air, or when agitated with water, it loses its an-

timony in the form of a black powder.*
As to the action of mercury on metals, this fact at least is estab-

lished:—the resistance of some to amalgamation, and the easy

amalgamation of others. We have also shown that the permea-

bility takes the same direction ; and we may conclude therefore

that the alloys will participate in these qualities in the order of

their composition. In fact, a plate of bronze, five millimeters

-his connection, that mercury also
air.

^

*

)

\

\

\

\



Scientific Intelligence. 109

thick, may be cut in two bf mercury, after ten minutes of con-
tact, and a plate half a millimeter thick, yields instantaneously.
On amalgamating a strip of brass, it may, after a few minutes, be
reduced to fragments between the thumb and finger. A plate of
four millimeters required ten minutes to cut it in two. An alloy,
formed of equal parts of antimony and tin, did not appear to be
impressed by the mercury. Chaudet's alloy (3 or 4 per cent, of
antimony, and 96 to 97 of tin) very elastic in its pure state,
amalgamates instantly, and is easily cut off.

It is here seen that if the permeability of brass and copper
tor mercury is not established by the process, based on capillarity,
lollowed by Prof. Horsford, we may still make this property evi-
aetit by an inverse course, that is, by inducing infiltration.
As these experiments were made only incidentally, and were

"ot mtended to be published, I have not attempted to give them
precision. Nevertheless, the facts which have been mentioned
above are well established ; for I have been accus'tomed to use
tnis process for dividing plates of zinc or sheets of brass, in my
experiments on electro-masnetism.

SCIENTIFIC INTELLIGENCE.

I. Correspondence.

Correspondence of M. J. NicHes, dated Paris, SeptemUr, 1852.

jj^

^HERE was but liule done at the Academy of Sciences during
e nionih of August. Vacancies occurred; and the academic chairs
acaled were filled by the election of several illustrious foreigners,

pS^
*^°'" ^""^ ^'^^^- Mitscherlich, Gustaf and Heinrich Rose, and

Ihere have been read before the Society, this month, two memoirs

\h^ ^i"^?"^'
Physics,—one of them on molecular physics, the other on

the I
•
— "j'°"-^j—out; oi ujuui ui

^«yelation of specific heat to atoms,

disco'"^^? ^? ^ "^^ ^^^^ ^^ isomerism, whi

Thi ^t^i
' ^"^ which facts previously known could not have suggested.

res
^

u
^^^^'^^^ o^ Strasburg, arrived at this result when pursuing his

ipaf^^^ ?^ ^^^ relations which exist between crystalline form, chem-

The principal fact of interest In

ich its author, M. Pasteur, has

newTr^^^"^*^**^"'
and rotatory molecular phenomena, and has thus thrown

^ght on the mechanical department of chemical combinations.

of th

^^^^^^ ^^^ previously established the principle that the direction

|ig(j^.^
rotatory molecular action of solutions depended on the hemi-

hemih^ri^^
^^^ crystals, that rotation to the right implied a right-handed

same K
^' and to the left, left-handed. Further, that one and the

in oihr
^'^"^^ ^^^ furnish examples of both of these characters, or

may ^^y^^^^^J ^hat two substances, one right- and the other lefi-handed

everv
^

tu^
^"'^ ^^ crystalloeraphic and rotatory peculiarities, being "

y other respect identicaL

m
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His first researches had been madcf on crystals of tartaric and ra*

cemic acids. Each of these acids presents both kinds of hemihedrism,

under the same cryslallographic planes, one being the reverse of ihe

olher. But ihe two acids, the right- and ihe left-handed, afibrded by

racemic acid relain their peculiar heniihedral and rotatory prcjperiies

in their compounds when the bases present are without action on polar-

ized light; the two series of sahs are identical except in the hemi-

hedrism and the rotatory phenonaena.

But he has now made. the new discovery, that if, in place of combin-

ing these acids with bases inactive to polarized light, ihey are united

with substances that aflect the plane of polarization in some way, a"

identity ceases. The corresponding compounds have no longer the

same composition, nor the same solubility; neither do they act in the

same way when exposed to a high heat. Often the combination is pos-

sible with a right-handed substance, and impossible with the left-hanrled.

Thus the right-handed biiartrate of ammonia combines equivalent to

equivalent with the ordinary bimalale of ammonia, which is active in

polarization; but tlie left-handed bitartrate enters into no combination

with this bimalate,

M. Pasteur cites a large number of examples of this kind, and ex-

plains in a simple manner these important phenomena. When the two

tartaric acids, the right and the left, combine each with an optically

inactive substance, such as potassa, the inactive substance modifies in

the same manner the rotatory power of both compounds. The two

acids were identical though not superposable optically, and this is still

true of the two compounds. But when the two acids are united to an

active base, as cinchonine, there is in one case an addition to the rota-

tory power, and In the other a subtracfion.
' M. Pasteur considers it probable that all right-handed substances may
have a corresponding lefi-handed condition, and reciprocally. He

also believes that every active substance may have an inactive corres-

pondent. He further announces that he can easily communicate the

rotatory power to a large number of organic products, and that he has

succeeded in transforming cinchonine and quinine into new isomerous

bases which are inactive to polarized light.

On the relation of Specific Heal to Atoms.—The law of Dulong ana

Petit has been extended through the researches of M. Garnier, who has

determined the relation that exists between the specific heat of water

and that of a simple body on one hand, and between the atomic weight

of water and that of the same body, on the olher.

If we divide the atomic weight of water 112'5 (H^^rlS'S and

O — 100) by 3, the number of the elementary atoms, we have

1 12-5 -i- 3 = 37-5, a number which may be called the elementary

atomic weight of water. On comparing this mean atomic weight with

the atomic weight of simple bodies, we find a curious relation between

this weight and the specific heats. Tlius the atomic weight of copper

is 395, consequently, (as 395 -=-37-5= 10-5,) this number is 10-5 times

greater than the mean atomic weight of water. The specific heat of

copper is 0-0951, that of water being 1, and hence dividing the latter

by the former (1 0000 -^00951=: 10-5), we ascertain that the specific

heat of water is 10'5 times greater than that of copper, or precisely 5n

an inverse ratio to its mean atomic weight.
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If, as is not improbable, the same relation subsists between water
and other simple bodies, we may calculate directly the specific heats of
the simple bodies from the atomic weights. It is only necessary to
divide the mean atomic weight of water, 37-5, by the atomic weight of
the simple body and reduce the fraction obtained to decimals.

M, Gamier has presented his results in tables. He feels assured,
,

thui what in this relation is true of water is equally true of other com-
pound bodies.

These results call to mind a relation brought out by M. Hankel,
between the crystalline form of metallic iron (tesseral system) and
oxyd of antimony (tesseral) on one side, and peroxyd of iron (rhonibo-
hedral)and metallic antimony (rhombohedral) on the other—an alternate
relation like the preceding, having a resemblance to the above in this
respect, and which on no other ground has admitted of generalization.

Double Refraction artificiqlly produced in Crystals of the tesseral or
^^g^jlor syslem.-^A memoir on this subject by M. Wertheim, has af^
lorded a generalization of a fact observed long since by Biot, namely,

^J substances not possessing double refraction may acquire it from
pressure.

t s j i

Y
,.

^"'^ author, engaged in tlie vaults of the Conservatory of Arts and
easures, continues with perseverance his researches on the modifica-

lons which matter may undergo under the influence of torsion, trac-
'on and compression. I have seen at his rooms, plates of fusible,
uniempered steel, twisted in every direction, which retained perfectly
6 lorrn which the torsion had given it, contrary to the opinion of

some authors (Lagerhjelm and others) with regard to the elasticity of
^"'s metal.

y &

^^glitning,—Communications to the Academy on cases of light-

"g are quite frequent, owing especially to the impulse given to the
^ay of these phenomena by iM. Arago. The observations made during
je storms of the present summer (1852), have placed beyond doubt
^"e important fact respecting ^'globular lightning," that it differs from
rdmary lightning in several points, especially in the slowness of its

^
v^^^w^^^'

'^^^ brilliancy, and also by its apparent indifference to
etalhc conductors, which ordinary lightning follows with great readi-
^^s- This kind of lighmincr, first distinguished by M. Arago, fifrom

phenomena known

A

?^W U often accompanies strokes of ordinary lightning.

AraJ^
^^^^'''^ble that the kind of Ughining conductor suggested by M.

g^, should be constructed, which discharges clouds of circumscribed

disa^
^^ storms by means of anchored balloons, and so prevents the

Eo
^!^^"^^^^c*s of these storms, as has already been done by M. de

with"^^' a' f*'"'"" of Charleston, and Mr. Charles, with kites provided

jj f^j

^.'^"'^^cling cords. Since according to Franklin's observations,

mean'"°r
^*^^^ ^^^ ^^^^ effective the greater their height, we may by

^ ^f balloons obtain currents of electricity which possibly may be

* Poggondorff's Annalen,
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of use in agriculture and industrial operations. Who does not remem-

ber the long sheets of light which Franklin and M. de Romas succeeded

in drawing close beside them from their kites. Since electricity is

effective in ozonizing oxygen and converting it into electrized oxygen,

(as it is designated by MM. Becquerel and Fremy,) so increasing the

action of its affinities, we may believe that the fertilizing influence of

the rain of storms may be due to the oxygen of the atmosphere they

electrize, rather than to the nitric acid, or the nitrate of ammonia found

in the waters. Without denying the influence of these azotized sub-

stances, we know that ozone is produced on such occasions in torrents,

and plays a principal part.

I will give in another place, a description of the apparatus used by

MM. Becquerel and Fremy, in their experiments on electrized oxygen,

and which with a single element of Bunsen's battery afforded in a

vacuum a continuous spark several centimetres in length.

Butyric Alcohol.—Among the chemical facts brought forward at the

Academy the past month, we notice the discovery of butyric alcohol

by M. Adolph Wurtz. This alcohol, (C8H9)0, BO, which has been

detected by M. Wurtz in the caput mortuum of the oil of potatoes, so

much studied by chemists, furnishes a new verification of the beautiful

' theory of alcohols of Dumas, in which several lacunes have been re-

cently filled by the cerotine and melissine of Mr. Brodie, and by the

caprylic alcohol which M. Bouis has derived from castor oil.

Researches in Analysis.—Two memoirs bearing on the subject of

analysis, of very opposite character, have been presented to the Acad-

emy. One by H. Sainte Claire Deville, " on new general processes in

chemical analysis," complicates this branch of science with a series of

precautions and processes quite appalling to the practical man or the

amateur chemist. M. Deville uses only reagents that are volatile, m
such a way that the proof of their purity, under certain relations, cun

be obtained exclusively with a plate of platinum. The memoir does

not say how to determine sulphuric acid, phosphoric acid and numerous

other bodies- And while waiting for the author to explain himself on

these points, we may believe that the present condition of analytical

chemistry is not so bad that the method of Deville has much to change

in its processes.

The other memoir is by MM. Fordos and Gelis. Its object is tosini-

plify, and that very much, so as to render accessible to those little ex-

perienced, a determination which has been undertaken hitherto only by

professional chemists. We refer especially to the analysis of cyani^l

of potassium, so much used at the present time in the galvanoplasuc

art and in photography, and which is always impure and of variable

composition, rarely containing more than 50 p. c. of the real cyanid.

MM. Fordos and Gelis—well known for their fine memoirs on th^

acids of sulphur, and who besides have produced the double hyposul-

phite of gold and soda, so important in photography—have applied to

the examination of the cyanid of potassium the process which had suc-

ceeded with them so well in the analysis of the sulphur acids, an<I

which consists in using a normal liquid of iodine. The reaction is very

i

simple, as follows

:

CyK+ 2Iz:zIK-f ICy.
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The memoir gives the details of manipulation, and provides for the
adulterations to which the cyanid of potassium is liable.

Besides the researches which have been presented to the Academy
of Sciences, which will soon be known in America, if not already,
there are others either unpublished or little known, which merit at least
a mention of their titles to engage for them the attention of the scien-
tific public.

Of this number, one is the apparatus of RuhmkorfT, already men-
tioned, by means of which, dynamical electricity is transformed into
static electricity. Another is,

A new Process for determining Dilatations, by M. J. F. Silbermann,
Ine direclor, as learned as he is modest, of the National Conservatory
of Arts and Measures. This process was employed for the first lime in
the comparison of the standard meter which formed a part of the col-
^ciion of weights and measures sent lo the United States by the French
J^epublic in exchan^e for the colleciion of weights and measures from
the government of the United States.

1 he processes hitherto used give the dilatations only to a siAteenlh
Ota millimeter, which degree of precision had been considered very
satisfactory. But M. Silbermann has exceeded this limit, carrying the
precision even to the one-hundredth of a millimeter. The feature^ in
"IS process consists essentially in employing a new method for tracing
^n invariable length on the rules used in investigaiing the dilatation
tJetween 0^ and 100° C. To arrive at this invariable lengih, M. Silber-
ana uses a beam compass with very solid points held in a wooden

j^'ough full of melting ice. This compass is made of a steel rule l^"-20
^^i^g, 5 centimeters wide and about 8 millimeters thick: it carries two

^^7 solid points, attached at a distance of a meter apart. The points

/5 of tempered steel and their extremities are turned and sharpened
^'|h great care. The troufxh for receiving the compass is triangular,

.^
unedeses aretes tournee vers le bas;" and there are two open-

wl^T^^^*^
which the points of the compass pass.

y
hilst the compass is in the melting ice, the rule which is under trial

^'so put in, and this last is kept in for at least two hours. After this
n?e has elapsed, the beam compass is placed on the rule, and after the

Pointing IS done, the latter is taken from the melting ice. The rule is

^R put in boiling water for two hours, preparatory for the second
P iniing. Xhe difference of dilatation is then determined by means of
jmple combination of lenses, the arrangement of which cannot ba

ii^^P'^ined without figures. '

pree'
^
^'*^^"" has had the kindness \(y go through this process in my

laft^"^^'
^nd it will give some idea of its simplicity when I say, that

tn.,
^''^^"^'^^^s repeated the process with little trouble and very satisfac-

^^^v results.
^

Th'

dilat r
^^"^^ process has also been used to determine the co-efficient of

\h^ n^ ^^"^ ^ meter of platinum, sent by the French government to

u
't^.^*!^ Exhibition at London.

nited q ^°'"'® dilatation of the meter of annealed steel, sent to the

Perat
^^^^^ ^v^s found to be 10502 millimeters, between the tem-

5epos^[^j
°^ <^° and 100° C. Compared with the standard of plaiinum,

SectI
^^ '^® Conservatory of Arts and Measures, the annealed steel

"' ^^^«:s. Vol XV, Xo. 43.-Jan., 1853. 15
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meter was found to be 0-0266 millimeters too short, so that the legal

value of this standard meter is 0-9999774 meters, whilst the brass me-

ter, also sent to the United States, has the value 1'0002992 meter at 0^

Its coefficient of dilatation was determined by Gambey. In another

communication we will give a figure of Silbermann's apparatus.

Ruhmkorf^s Apparatus for transforming Dynamical into Statical

Electricity,—Th^ construction of the apparatus is based on the fact

demonstrated in 1841, by MM. Masson and Breguet, that the fluid

developed by induction in a helix surrounded by another traversed by

a galvanic current, by turns interrupted and re-established, is statical

electricity. The principle is thus applied by Ruhmkorff.

S, is a helix formed of 8000 spiral turns of a copper wire one-

third of a millimeter in diameter. This helix contains within it another

formed of 300 turns of coarser copper wire, two millimeters in diameter

whose extremities end in the two small columns A A; the extremities

of the wire of the other helix pass through a clamp in the columns Bb.

The wires of the two helices are perfectly insulated, and the outer bor-

ders, C C, of the latter, terminate in two plates of glass secured by the

t

pieces D D. At the centre of the two helices, a cylindrical bundle

of iron wire is placed, in order to augment the intensity of the current

of induction by the magnetization which it undergoes while the current

is passing.

The pile used with this apparatus communicates with the' clamps

E E through conductors ; from E the current passes to the break-piece

F, which takes it to the coarse-wire helix (the inner) ; the direction

in which the current is to pass ia regulated by means of the button M,

which is fastened at the axis of the commutator or break-piece. The

interruption of the principal current is made by means of a mechan-

ical arrangement like that which we describe below, which was first

proposed by De la Rive and afterwards improved by M. Miraud. ^^

the apparatus of M. Ruhmkorff, this kind of break-piece consists of a

hammer, fixed to a shank which rests on the support O, and which can

turn on a hinge so that it may rise and fall. The superior surface ot

its extremity is terminated by a piece of soft iron covered with a thin

plate of platinum; against the bundle of iron wire above this same

extremity and opposite to it, there is another surAice covered also witn

platinum which acts as an anvil. When the core of iron wire is mag-

netized by the passage of the current, it draws the hammer to it; but

as the hammer on rising breaks the circuit, the principal current ceases,

the core loses its magnetism, the hammer no longer attracted falls by

its weight; then the current being re-established, the hammer is again

raised, and so on. By these alternations, rapidly made, a current ot

induction is produced in the helix with fine wire (the outer). To factn-

tate the magnetization and demaiinetization of the hammer and regulate

the number of interruptions, a plate of soft iron, P, is placed on a

small table in front of the core of iron wire and below one of t^^

columns A, which may be moved up or off at will.

* We retain the particulars of the description as written out by M. IS'ickl^s ;

b^

owing to indistmctnesa m some parts of the drawing, we are compelled to oimt ui

figure.
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To experiment with this elegant little machine, the conductors for
reviTMving the electricity developed are fastened in the clamps B B ; if
these conductors communicate with the outer and inner surfaces o( a
Leyden jar, they charge it as well as if the jar were put in connection
with an ordinary electrical machine. If we connect with this apparatus
the two balls of an electric egg, a series of sparks is produced, forming
a true flame, passing from the negative to the positive pole, which de-
rnoDsirates once more the curious fact discovered by M. Neef, that
electric light appears always at the negative pole of the pile. The
fact IS much more marked when a vacuum is made; as the air leaves
the egg, the light becomes more distinct, and when the vacuum ap-
proaches Its maximum, there is a true luminous arc more than a deci-
meter in length.

M. Sinsteden, who has paid much attention to subjects of this kind,
has arrived at similar results. It was he vv^ho suggested the most im-
portant peculiarity of this apparatus,* which is, the complete isolation
or the two helices, a result accomplished by enveloping each in two
uoes formed of leaves of tin, separated from one another by silk and

s ell-lac. These tubes become thus true condensers, giving electricity
tension, as if in communication with an electrical machine. As to

e rest, Mr. Henry and M. Riess have a long time since made observa-
tions of a siniilar character.!

inis machine may also give shocks. By fastening in the clamps BB,
, ^

c-'^tremities of the conductors which end in the bandies, and taking
old of the handles with the bands, there Is a shock which may be made
^supportable. A burning sensation is felt on touching one of the
clamps with the finger. .•

° connection with the facts which have been stated, it is important
mention a singular observation made by M. Ruhmkorff, which be

reported to me more than a year since, and which M. Sinsteden has
iso since brought out.| It has been seen that the hammer and anvil

aj-e covered with platinum foil. But if silver-leaf be substituted, no
sensible sign of static electricity is observed, and hardly any sensation

at. k
°" touching the conductors with the tongue. M. Sinsteden

attributes this singular effect to the greater conductility of silver and
jonsequently its less resistance. This does not appear to us admissible,
or M. Ruhmkorff has observed that copper, which is nearly as good a
coDductor as silver, affords nearly the same effects as platmum.

Ane following is a brief description of
-^e la Rive's Inlerruptor as improved hy Miraud.—kn electro-

"agnet A, (fig. 2) is placed horizontally or vertically on a flat surface,

"V^Put in connection on one side with one of the poles of a gal-

J.:

"^ pile, and on the other with a flexible spring, G H, which car-
^^ ^f C a plate of soft iron. This spring rests against another spring

Isxx

simif, V ^?^^^ ^^ I^f- C. G. Pa<re 'sb«ul(' here be added. There are many points of
'anty betw(^f>n *1i„ o .5..,. r.{ IVT Rnhratorff and the comDound electro-

mag

+ Pn ^"''^Po- See this Journal, vol. xsxv, 252, 1839.—Eds.]
* ^°ggendorff's Annalen, May, 1 852, 48 2.
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DE, which is put in commtinication with the

other pole of the pile. Wlien the spring *•

C H touches the spring D E, the current is

closed and the plate C is atlrncled at once

by the eleclro-magnet : this interrupts the

current and the spring C H springs back to

the spring D E ; when the current passes

anew and there is another attraction, and so

on- The vibrations produced by this arrange-

ment are so rapid that it produces a sound

like the buzzing of a fly.* This apparatus has been applied to electro-

medical purposes, in which it is a convenient substitute for tooihed

wheels.

Correspondence of T. S. Hunt of Montreal^ on Atomic Volume.

As to atomic volume I have a new suggestion. In the gaseous state,

volumes and equivalents are identical, and an idea of this kind, as true

lo a certain extent of bodies in the solid form, lies at the basis of the

calculations of Kopp and yourself ; but while in some cases the volume

appears identical, in others it varies widely. Now in vapors we should,

from a want of such conformity, have argued that the equivalent was not

rightly fixed, and this you know is readily determined otherwise tn

most organic volatile bodies: while in minerals we have arbitrarily ^5-

sumed the simplest ratio of the constituents, as expressing the equiva-

lent, and shaped our atomic volume to this. Now I suppose that all

t)odies in the same cryslalline form have the same atomic volume, ana

hence from this we may calculate their true equivalents; hence inejr

relative equivalent being the same, the density is the index of llieir

complexity, or in other words indicates, (pardon the truism,) their de-

cree of condensation. To be^rln by fixing an equivalent,

—

Alum (in the

resulnr system,) is Xl'Ss^Kg, 2411 and with an equivalent of 474*b

(H— 1) and sp. gr. Iw5 has a volume of 271. Chrome alum is 268^-

The mean is about 270. Compared with this, maanelife is not (FeU

Fe203) with a volume of 227, but 12FeO, 12Fe2d3r^(Fei2fe36,048)
with a volume of 22-7X 12:ir272'4, and so on- Rhombohedral and octa-

hedral specular iron have about the same sp, gn, and if we assume tneir

volume to be the same, we have a transition to another systenn wilbou

change of volume; we have for Corundum, 15-5 A14O4= (AI620g2)

»

with a volume of 268-5, and homolorruR of (M480is) or magneute.

So Fo'lybasite, in which •c

I

Cu)S+have been able to prove,) is accurately represented by 8{Aa^CuP'T
(Sb,As)S4irM8Sb,Si2: but its sp. gr. corresponds to (Mi6Sb2S2i;
with a vnlnmp nf 0*70 r\.,^«f„ /„:?:-« i,„:«-, e:o\ :^ Q;o.Oof.- at. VOl-with a volume of 270. Quartz (silica being SiO) is Si2502^ «» v^'-

[Mr, Hunt proposes to present his views in detail in

number.
267.

D. ^•]

breat-* [Th^ apparatns is very nearly identical -^^ith the mhraiing armature brea

piece of Dr. Page and Daniel Davis, for more than ten vears in n?e in all f^^;
electro-medical apparatus. The American contrivance has'the additional conveniea

of an easy adjustment for the rapidity of its vibrations, offering every facilitv lo ^n*

graduation of shocks.

—

Eds.]
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II. Chemistry and Physics.

1. Stihmelhyliuni and its Compounds*—Landolt has communicated
a second memoir on ihe compounds of anlimony with methyl, which
may be considered as ammot)ia or ammonium Iq which nitrogen is
replaced by antimony and h3^drogen by the radical methyl, C2H3. The
|odid of stibmethytium SbMe4l, which forms the starling point of this
investigationJs obtained by bringing slibmethyl, SbMea, into contact
With iodid of methyl, when the two soon unite to form the iodid as a
white crystalline mass, easily purified by crystallization. If this iodid
be distilled with antimoniuret of potassium in a vessel filled with car-
bonic acid geis, an oily liquid, heavier than water and igniting in the
^ir passes over, which the author considers as the isolated radical slib-

"jethylium SbMe^:, Slibmethylium forms with one equivalent sulphur,
cnlorine, bromine, iodine or oxygen, compounds which possess the
strongest analogy to those of potassium and ammonium. The oxyd is

powerful base intermediate in its properties between potash and
ammonia and forming with acids both neutral and acid sails which
Ppear to be isomorphous with the corresponding potash and ammonia
impounds. These sails possess uniformly a hitter taste and with the
exception of the sulphid are without smell. Potash and soda are the

y bases which precipitate the oxyd of stibmethylium from its com-
pounas. The presence of antimony is not indicated by reagents until

^ compound is completelv destroyed. The salts of stibmethylium
P^ay be heated to 100' or 140° C. without change, unless the action of
Ijeat IS long continued : heated to 180^-200° they begin to fume and
en take fire and burn with a voluminous white flame. The com-

pounds of stibmethylium exert no poisonous action on the animal econ-

J^y;
the author swallowed two grains dissolved in water without

xpenencing any ill effects. The oxyd of stibmethylium is prepared

^y
treating a sohjtion of the iodid with oxyd of silver, quickly filtering

® liquid, and evaporating over sulphuric acid under the air-pump,

^
^cn a while crystalline mass remains which is doubtless the hydrated

^^yd.
^
This substance behaves in all respects like caustic potash, is

^^cessively caustic, gives when rubbed between the fingers the slippery

rpf "§ of the alkali, and attracts water and carbonic acid from the air.

Q^
^, ^^'^'^onate effervesces strongly with acids. The solution of the

^J, expels ammonia from its salts and precipitates almost all metallic
^\vds like potash.
^^."e sulphid of stibmethylium is prepared like the sulphid of po-

^^
Ufn and is an amorphous greenish powder of a strong odor of

Th^^'^^i-^"'
and soluble in water and alcohol. The formula is Sb Me4S.

fQj.^^^^^^ *^f
stibmethylium crystallizes in the hexagonal system and

ous
^. ,^^^^^,^"' S-sided tabular crystals. [It is therefore not isomorph-

cp *|p *^d!^ o^ potassium.—w. o.] The cblorid of the new radical

this ^f ^'^° ^^ the hexagonal system, and the properties both of

of nh
*
^^^ °^ ^'^^ bromid resemble those of the iodid. With chlorid

j^^Patmum the chtorid of stibmethylium forms a beautiful orange-yel-

The^^^r^"^"^
powder rep resented" by the formula, Sb Me^Cl-f-PtCb.

^^'phate of stibmethylium forms large colorless crystals which
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appear to beloncr to the right-rhombic system, and which have the

formula, Sb Me40, SOs+S aq. ; it is readily soluble both in water and

alcohol. The author did not succeed in forming an alum with the sul-

phate of alumina. The bisulphate of siibmethylium forms beautiful hard

colorless crystals which have the formula Sb Me^O.SOs+ HO.SOs-
The author describes further a nitrate, carbonate, bicarbonate, oxalate,

and acid tartrate, but gives no measurements by which to justify his

statement that the compounds of stibmethylium appear to be isomorph-

ous with those of potassium and ammonium.

—

Journal fur prakdsche

Chemi^.^ Ivii, 129.

2. Note on Ike Kakodyl of Valerianic Acid.—As the compounds of

metals with organic radicals are becoming every day of more impor- j

tance to the theoretic chemist, I am induced to mention in this pl^ce

the results of some experiments made in November, 1849, on the
j

formation of new organic compounds containing arsenic. When vale- *

tianate of potash is distilled with an equal weight of arsenous acid, a

heavy oily liquid passes over into the receiver, slightly yellowish in

color, and possessing a penetrating and highly offensive odor of garlic

With a solution of chlorid of mercury this liquid gives a thick white

precipitate, while the odor of garlic disappears and is replaced by

an agreeable aroma, like that of valerianate of oxyd of amyh The

oily liquid gave off thick white vapors in the air but did not inflame..

Exposed for some time to the air in an imperfectly closed glass vessel

it became completely converted into a mass of large brilliant hard

four-sided prisms, which were nearly colorless, and after pressing with

bibulous paper, free from smell. They had an acid reaction and maV

have been the valerianic compound corresponding to kakodylic acid.

These crystals were readily soluble In water. In an attempt to unite

them with oxyd of silver for the purpose of determining their constitu-

tion they were completely decomposed. The oily liquid obtained by

the distillation above mentioned was soluble in water and appeared to

reduce oxyd of mercury to the metallic state. It will be seen that the

reactions of the substance in question in all respects resemble those of

the butyric kakodyl obtained hy Wohler, and exhibit much analogy tf>
.

those of the acetic kakodyl of Bunsen. The offenslveness of these f

compounds to non-chemical noses belonging to persons occupied in the

same building with the writer, have hitherto prevented a further inves-

tigation of this subject, which it is to be hoped will engage the attention

of chemists more advantageously situated.—w. G.

3, Constitution of Sperraaceti.—Heintz has published in detail the

results of his investigation of this subject—results which differ in many

particulars from those obtained by other chemists. Spermaceti was

saponified by boiling with an alcoholic solution of caustic potash, ^he

soluiion was precipitated by chlorid of barium, and the baryta salts thus

obtained freed from etha! by washing with alcohol which at the sartie

time dissolved a portion of a baryta salt soluble in alcohol but insolu-

ble in ether. The etherial solutmn also yielded a third baryta salt.

Heintz studied separately an alcoholic solution from which the la^*

named baryta salt was finally separated, the expressed ethal, and the

three baryta suits. The ethal was found to possess the constitution

assigned to it by Dumas, viz., C32H33O+HO. The alcoholic solution

I

1

J
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from which the third baryta salt was separated, yielded a substance
fusing at 10=^-12° and having the ibrmula CigHisOs, which may pos-
sjbly be the aldehyd of pelargonic acid. The fatty acids in combina-
lion with baryta were separated from each other by the method or
partial precipitations employed by Heintz with so much success in his
examination of human fat. In this manner five homologous acids were
separated, viz., the cocinic, myristic, cetic, palmitic, and margaric
acids, which exist in spermaceti in the form of salts of the oxyd of
cetyl. Heintz terms these salts, cocatbal, myrislatbal, cetalbal, pal-
mathal and margathal. Their formulas are

Margathal or margarate of cetyl, C32H330-f-C34H3303
Palmatha! or palmitate of cetvl, C32H330-)-C32H3 1O3
Cetathal or cetate of cetyl, ' C32H330-f-C3oH2903
Myristathal or myristate of cetyl, C32H330-f-C28H2903
Cocathal or cocinate of cetyl, C32H330-fC26H25O3

Besides these compounds, however, spermaceti contains probably a
small quantity of olein which is doubtless derived from the oil from
which the spermaceti has crystallized. A second neutral substance
was also obtained in gmall quantity ; it was soluble in ether but only with
great difficulty so in alcohol ; its formula appeared to be C28H26O4.
—^o^palfur -prakiische Chemie, Ivii, 30.

• "ositive Photographic Pictures.—Adolfhe Martin has given a
method of producing directly positive pictures upon glass, which ap-
pears to possess great advantages. Two grammes of cotton are to be

'^^It^^A^^
'tito gun-cotton by a mixture of 50' gr. of nitrate of potash

, *r^ gf- of sulphuric acid : the product is to be well washed, dried,
and dissolved in a mixture of alcohol and ether so that the solution'
^nall contain for 1 gr. gun-cotton, 120 gr. ether, and 60 gr. alcohol.

this solution is to be added a mixture of alcohol and iodid of silver
Obtained by dissolving 1 gr. of nitrate of silver in alcohol and precipi-
^ting the solution with iodid of ammonium. The glass plate prepared
"the usual manner and covered with a thin layer of this solution is to

J
dipped before drying into a bath composed of 1 part distilled water,

J"
^'nitrate of silver and J^ of nitric acid, and then exposed a few

^conds in the camera. It is then to be dipped into a bath of sulphate

\ '^^".' ^"^ afterward carefully washed. The picture is now negative,

•"^ '' .'' f^e dipped into a bath of the double cyanid of silver and potas-

of"?
'^ becomes positive. It is to be washed, covered with a varnish

° dextrin, dried, and framed upon a background of black velvet,
^^"e cyanid bath is that of Elkington and Ruolz, diluted with 3 vols, of

h^AA'
'^ *^°"^'^^s of 1 litre of water, 25 gr. of cyanid of potassium,

^ gr. of nitrate of silver.

—

Comptes Rendus^ xxxv, 29.

has'
.^"""""'ion of arsenic in cases ofpoisoning.—Yan Kekckhoff

.
examined Schneider's method of determining arsenic by the vo!a-

andT"
""^^^^ chlorid—already described in this Journal, (xiv,259)—

*em
^°""'^ ^y quantitative experiments that a portion of the arsenic

f,!!r
^^^"^ in the retort, so that the process can at best be but a

' "'ye one, and even from this point of view is inferior to that
lualitat

already
in usQ.—Joiimalfur prakiische Chemie, Ivi, 395.
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6- Cocinon^ Myriston and Lauro-stearon.—Delffs has prepared and

analyzed cocinon, and Overbeck, myriston and lauro-stearon. Cocinon,

as prepared by the distillation of cocinate of lime, crystallizes in light,

brilliant white scales; it is tasteless and without smell, is soluble in

ether and alcohol, fuses at 58° C, and solidifies to a crystalline sperma-

ceti-like mass. Its formula is C42H42O2 or C21H21O. Myrisloa

and lauro-stearon crystallize in brilliant white scales, and solidify on

cooling after fusion in crystalline masses, which become highly electric

by friction. Myriston has the formula C50K50O2 or C25H25O, and

fuses at 75° C. Lauro-stearon has the formula CagHasOs or C23H23O,
and fuses at 66° C.

—

Pogg. Ann.^ L\xxvi, 587, 59L tv. g.

?• On the Allolropic Modification of Oxyd of Colalt ; by F. A.

Genth of Philadelphia, (communicated for this Journal by Dr. Gekth.)

One of my students, Mr. Edwin L. Reakirt, has discovered the allo-

tropic modification of oxyd of cobalt, corresponding in all its proper-

ties with the allotropic modification of oxyd of nickel, which I de-

tected several years ago.* It was obtained accidentally by the decom-

position of the carmine chlorid of my cobalt bases, (Fremv's chlorhy

drate de roseocobaltiaque,) by heat, and after dissolving out the chlorid of

cobalt, it remained pure. It occurs in iron black, very brilliant micro-

scopic octahedra, with a submelallic lustre. They are not magnetic.

They are insoluble in hydrochloric or nitric acid, but readily dissolve by

fusion with bisulphate of potash. The quantity obtained was too small .

for further examinations ; but judging from analogy, there is no doubt as

to its composition. It contains no nickel. By the decomposition of the .

above mentioned salt, I have often obtained metallic cobalt, but never

before this oxyd. I will mention here, that 1 have several times ob-

served the allotropic modification of oxyd of nickel, in quantities not

exceeding 0'5 or I'O in the metallic nickel manufactured in Hesse-
^

Cassel and imported to this country.

8, Observations on the Zodiacal Light made at the Kew Observatory

from January to April, 1850; by Mr. H. R. Birt, (Proc. Brit. Assoc,

1852, Ath., iSfo. 1298.)—These observations were made at the Observa- .

tory of the British Association during the author's residence there. "

appeared to the author that two very important features presented them-

selves in connection with the observations:—viz., the position of the
j

great mass of light being constantly north of the ecliptic,—and, the ap-

parent change in \heform of the light, or at least that portion of it form-

ing the apex of the luminous triangle on the cone of light, which is very
j

perceptible in the groups of observations, those in February present-

ing a narrower cone, the axis being very perceptibly inclined to the
^

ecliptic. In this respect these observations are in decided contrast wttn '

those of March, when the cone of light had become much larger, the

apex more rounded, and the inclination of the axis to the ecliptic

changed. It would appear from the projections that accompanied the

observations, that while the great mass of light was still northward ot

the ecliptic the direction of the axis was so inclined that it occupied a

different position with respect to the ecliptic than it did in February.

* Ann. der Cliem. und PhainL, 53, p. 139.
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In the month of April the author considered the axis of the zodiacal
light to be slightly north of the ecliptic, the northern side of the cone
still exhibiting the greatest lunninosily. The contrast of the observa-
tions in this month (April) with those in February, is very remarkable

;

—the cone had beconne very considerably enlarged, and consequently
much broader than the cone seen in February, Two observations,
those of March 3 and April 10, were particularized as indicating that
under peculiar circumstances we see more of lite zodiacal light Jhan is

presented to us ordinarily. In connection with these phenomena the
author observed earlier in March a sudden brightening of the light for
an mstant, and also variations in its lustre of an intermittent character.

V u *'^^^''*^'^^^*^"s of brightness were observed on the same evenings
by Mr. Lowe, at Nottingham, They are described by the author not
to be of the nature of pulsations in the usual acceptation of the term,
"t to consist of alternate brightenings and dimmings of the entire

»|ass of light such as might be produced by the approach and recess

n 'j^"^^«^^_s body,
^ ^ J rv

enses and Mirrors of different

Brit. Assoc, 1852, Ath., No.
7fL

".•J~'rhe object was, to show that the photographic portraits taken
' cameras with large object-glasses or large mirrors must necessarily

istorted and hideous, as in fact it is notorious ihey are ; and that
^ence all persons engaged in this new and most important art should re-

ve With gratitude any scientific discovery which promised to correct

Jio^^Tk^
^ defect—which by some has been attributed to the imperfec-

wh" K
/^"^^^ employed,—by others to the unsteadiness of the sitter

feat*

^^ "^^ing his portrait taken,—by others, again, to the constraint of

all
'^J^^^^^ ''"^b under which he submits to the operation ;

but it is by
^^aatnitied and deplored. If we consider that the pupil of the hu-

jjj

J^. ^y^ ^s only about -^^xhs of an inch in diameter, it is obvious that

it a^Tk*^^
formed by the eye of those solid objects placed in front of

and t

^^^'^^ ^® ^^^ accustomed to see them, to judge of them,

^,
Y^cognize them, cannot embrace any of the rays of WghX which

the V^^"^
^^^^^

P^''^^ ^^ ^^^^ object which lie in such positions towards

an
!^ ^^' ^^P' bottom or hinder parts as cannot pass in straight Iiines to

exactr*"'^-*^^
of the size of the pupil,--in fact, unless it agree almost

the
•

^^^^ ^^^ ^^^^^ perspective form of the object, the pupil being

form'^
towards its centre, of the size of the pupil, is capable of

prec'^^f
^ ^^^''^^^^ \mdigQ of that object, consisting of rays coming from

in th^^
^^^ ^^^^ P^^^s of it as an eye would receive were its pupil

same^'^^*^^
position. But all the pans of the lens or mirror of the

\ffnni/^^
^;hich h*e around and at a distance from this portion of it.

*ould

true
^^^^"*^^ r^ys coming from parts of the solid object which the

tjfjjjj^^
^?^'d not receive, and which must therefore form as many

tt»re wr!/'^^§^^
^^ there were such parls ;

and the photographic pic-

any
*^^^ Embraces and confounds into one hideous mass all these,

^f th^"^
*^^,^^^hich by itself would be correct, must in the very nature

objec^^^^o?'^^
a most confused and displeasing representation of the

of a \

•
David illuslraled and proved these assertions by a diagram

Seoo^"^
^^'^'^ ^ simple solid form, a cylinder topped by a cone behind,

^ Seui^, Vol XV, No. 43.-^an.. 1863. 16

^

1
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'

placed in front of the lens, pointing out the parts which alone could be

embraced in a correct perspective view of It, and what parts the large

lens or mirror would moreover receive and transmit rays from, to be

jumbled in the photographic picture with that which would alone give
;

a correct idea of the object as seen. He showed from ihe now famil- '

iar illustration afforded by the binocular stereoscope, how very dissimi*

lar were the pictures of the same object received by small lenses
|

placed as near as the two pupils of the human eye ; images so distinct

that a child could readily distinguish them; and yet multitudes of such

images were all received and jumbled together in those photographic

pictures where lenses or mirrors of that or larger—say three or four

inches—aperture were used. "The photographer, therefore," said

Sir David Brewster, ^^ who has a genuine interest in the perfection of

his art will, by accelerating the photographic processes with the aid of

more sensitive materials, be able to make use of lenses of very small

aperture, and thus place his art in a higher position than that which it

has yet attained. The photographer, on the contrary, whose interests

bribe him to forswear even the truths of science, will continue to de-

form the youth and beauty that may in ignorance repair to his studio, ,

adding scowls and wrinkles to the noble forms of manhood, and giving
(

to a fresh and vigorous age the aspects of departing or departed life.'
}

He then produced an exact diagram of photographic images of a sim-

ple object produced by Mr. Buckle of Peterborough, whose Talbotypes

obtained a Council Medal at the Great Exhibition, The acting diame-

ter of the lens was 3^ inches ; and by using it with all covered, except !

a central space of x^^yths of an inch diameter, and then along with this

space exposing circular spaces of the same size towards the outer cir-

cumference of the aperture, the effect of the combination of the mar-
j

-ginal pictures was most distinctly esihibited and demonstrated, byhalos

extending round the true image, and the sharp cross lines ruled on the

object and shown in the image with the small lens, but all confused in

that with the surrounding apertures.
^

10. On a Rock-Crystal Lens and Decomposed Glassfound inlSmt'

re/ij'bySir David Brewster, (Proc. Brit. Assoc, AtheoECuni, No.

1298.)

—

Sir David said that he had to brin^ before the Section an ob-
[

ject of so incredible a nature that only the strongest evidence coulo
^

render the statement at all probable :— it was no less than the finding

of a rock-cryslal lens, in the treasure-house at Nineveh, where '^

had for centuries lain entombed in the ruins of that once magnificeDl

city. It was found in company with several bronzes and other objec^

of value. He had examined the lens with the greatest care a""^
!

taken its several measurements. It was not entirely circular in i^^

aperture, being IxV^s inches in its longer diameter and IxV^s '"^^^

in its shorter. Its general form was that of a plano-concave lens, the
;

plane side having been formed of one of the original faces of the six-

sided crystal of quartz, as he had ascertained by its action on polarize

light,"this was badly polished and scratched. The convex face o\ i

the lens had not been ground in a dish-shaped tool in the manner in

which lenses are now formed, but was shaped on a lapidary's wheeN

or in some such manner. Hence it was unequally thick, but its ex-

treme thickness was ^2^tlis of an inch, its focal length being 4| inches-

\

^
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It had twelve remains of cavities which had originally contained liquids
or condensed gases

; but ten of those had been opened probably in
the rough handling which it received in the act of being ground

; most
of them therefore bad discharged their gaseous contents. Sir David
concluded by assigning reasons why this could not be looked on as an
ornament, but as a true optical lens.

^

Sir David then exhibited specimens of the decomposed glass found
in the same ruins. The surface of this was covered with iridescent
spots more brilliant in their colors than Peacock copper ore. Sir
JJavid stated that he had several years since explained how this process
of decomposition proceeded, on the occasion of having found a piece
of decomposed glass at St. Leonard's. It had contained manganese,
^'hich had separated from the silex of the glass, al central spots around
^nich circles of most minute crystals of true quarlz had arranged
jnemselves; bounded by irregular jagged circles of manganese, these
t)eing arranged in several concentric rings. When this process reached

? certain depth in the glass it spread off laterally, dividing the glass
mto very ihia layers, and new centres seemed to form at certain dis-

tances, and thus the process extended.
. ?'• C>/j Magnetism and Diamagneiism ; by Prof. Matteucci, (Proc.
ont. Assoc, Ath., No. 1299.)—The author examined the influence of
'gn temperatures and of compression on several substances. Iron, when

passing from ordinary temperatures to a fusing heat, under the action
^ the oxyhydrogen blowpipe suspended by cocoon silk by a piece of
caustic lime or a horizontal bar of copper wire in the magnetic field of
^ powerful electro-magnet, suffered a diminution, in one sufficiently ex-
?ct experiment, of at least fifteen million times. All the compounds of
ron and all natural substances containing a portion of metallic iron suf-
^»" a diminution by heat. Hence it Is that all the natural and artificial

impounds of magnetic and diamagnetic substances, such ascertain
oals and charcoal, impure metals, gold, copper, zinc, &:c., which are

J^facted at ordinary temperatures, appear to be temporarily repelled
nen strongly heated. The repulsive action of diamagnetic substances

suffe
But this is not the case with£^rsa. very slight diminution by fusion,

th k
^^'*^^ respect to which the author had verified and completed

e observation of Pliicker. The Professor then detailed experiments
P^png this. He had also examined the influence of violent mechani-

compression on magnetic and diamagnetic substances :—for instance,

y means of a copper box furnished with a screw, he compressed a
^="^er of bismuth 3 millimeters diameter and 34 millimeters long to

tion"^ •
^^^""^^ and found it had when compressed a diamagnetic ac-

the f

^^^''^^^'y superior to that of its natural state. He had confirmed

the
^^^,,^'^covered by Coulomb, and more recently by Pliicker, that

>nde^^^^^^*^^"
of bismuth and of other feebly magnetic substances was

pow*^ •

^"^^ of their weight,—or, in other words, that the diamagnetic

^mi^V^
Proportionate to^he weight of the cylinder. He had also ex-

and
^^^ influence of powerfurelectro-magnets on chemical affinity

th^j^J^^'^^sion, and given several detailed results. He has studied

body
"^"^? ^^ ^^^ magnetic power of the elements on that of the

^hich''^^^ll'"^
from their combinations. Although some elements

^re Qtamagnetic have magnetic compounds, such as the proto-
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chlorate of copper, he found that in general the magnetical character

of the compound results from that of its elements. He has made a

number of experiments on the laws of equilibrium of diamagnetic bod-

ies in the magnetic field, and on the reciprocal action of diamagnetic

bodies; the methods of observing used being simple and ingenious,

chiefly by observing the change of form or the curve of the common

surface of one fluid when floating on another. He passed over many

other topics with brief notice ; and concluded with calling Prof Fara-

day's attention to what he believes to be the most important fact of these

researches, and which relates to an experimental theory of diamagnetic

phenomena. We abstain from publishing a full abstract, as the au-

thor wishes himself to arrange these researches before publication.

12. On a Manifold Binocular Camera ; by A. Claudet, (Proc. Bnt.

Assoc, Ath., No. 1299.)—The author exhibited a Double Camera for

taking the two stereoscopic daguerreotypes of groups or individuals,

and by which four double pictures could be successively taken with such

rapidity as to be exact representations of the same circumstances. |t

would be impossible to make all the mechanical arrangements of th'S

instrument intelligible without drawings. The author also exhibited an

instrument, which he called a siereoscopometer ; by which he could

accurately measure the angles, by which could be determined the

place of the group or figure to be taken, and the position in every

one of their adjustments of the double camera and its slides,

13. On Poisson^s Theoreiic Anticipation of MagnO'Crysiallic Action I

by Dr. Tvndall, (Proc. Brit. Assoc, Ath., No. 1299.)—In an article in

the Phil. Mag, for March, 1851, Prof VV. Thomson had drawn attention

to the fact that Poisson had theoretically anticipated the discovery of mag-

no-crystallic action by Pliicker ; and, in the latest number of the '' Annu-

al Report of Liebig and Kopp," Dr. TyndalPs investigations are refer-

red to as especially corroborating the above view. Highly as he prized

the support and coincidence of Prof. Thomson on a scientific subject 1

he must decline subscribing to his views in the present instance ;
'^^^

he thought he would prove that the theory of Poisson was unsuited to

explain the phenomena of magno-crystalllc action. By means oi a

powerful electro-magnet. Dr. Tyndall had been enabled to prove eacn

of his statements by actual experiment. Poisson supposed a magnetic

body to be an assemblage of magnetic molecules, and in the case o

certain crystalline bodies, he imagined that these molecules possesse

an ellipsoidal shape. Supposing such a body to be magnetized io_^

certain direction, and all these ellipsoids to lie with their longer axes m

the same direction, the attraction of such a body parallel to these long*

er axes would be different from its attraction in a transverse direction.

A differential action, such as that here indicated, was ceriainly esia&-

lished by the experiments of Prof Faraday and Dr. Tyndall ;
but i^

cause is not to be referred to the shape of the molecules, as suppose

by Poisson, A crystal of calcareous spar was hung in the magnetic

field, and its action exhibited,—its optic axis set equatorial. A mooe

of white wax of the same shape and size as the spar, and at fi*;^^|'Sj

almost to be mistaken for a crystal, was hung in the magnetic fie ^'

and exhibited a nrecisely similar action—its axis was also set equato-

rial. A crystal of carbonate of iron was aext examined,—its axis^e

from pole to pole ; a magnetic model of the crystal did the same. ^^'
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Tyndall then proceeded to show that a bar of magnetic or of diamagnetic
matter might be caused to set axal or equatorial, by simply varyi^ir its
point of suspension. The experiments were closely watched by Prof.
Thomson, who certified the success of every one of them. *' Now,"
proceeded Dr. Tyndall " we have here two substances, exactly alike in
exterior shape,—one a cryslal built by nature, the other a model con-
structed by myself; you have seen that the actions of both are iden-
tical,—the one is not to be distinguished from the other. Whatever
explains the deportment of the model must explain that of the crys-
tal also. This piece of wax is composed of material particles; now I
ask, what must the effect be if I squeeze this wax between two plates?
wtl! U not be to bring the particles more closely together along the line
pn which the pressure is exerted ? This is simply what has been done
in the case of the model, and this peculiar arrangement of its particles
(Without reference to their shape) produces the effects which you have
Witnessed, ^ow^ the action o^ the model comes under the head of
raagno-crystallic phenomena, and we see that the theory of Poisson is

Qtally inadequate to its explanation. Magno-crystallic action is thus
proved to be due, not to the shape of the ultimate molecules, but to
^heir manner^of arrangement."

14. Exaniination of Dove's Theory of Liisfre ; bv Sir David Brew-
STER, (Proc. Brii. Assoc, Aih., No. 1300.)—The aJihor explained the
ntory of Dove, which, if we took him correctly, was, that the lustre of
o^ies and particularly the metallic lustre arose from the light coming
om the one stratum of the superficial particles of bodies interfering on
^^ye with the light coming from other and deeper strata,—the regular
ymmeincal arrangement of the particles in these bodies producing effects
somewhat analogous to that of mother-of-pearl. But the opinion which

ir David himself seemed to incline to, was, that since we know from

J

phenomena of very thin metallic leaves that lights of very different

'fferent thicknesses, and since from the different refrangibility of lights

rs are transmitted through strata of different kinds of matter and of

^^ese colors, the same lens will not bring them to a focus at the
*^f«e distance,~metailic lustre was caused by the effort used to accom-
Jjodate the eye to the distinct vision of these colors. He illustrated

^^ ^y the effects produced when the two figures of a binocular stcreo-
sjope were colored with complementary colors, and viewed together in
^he instrument.

-15. Notice of a Tree struck by Lightning in Clandehoye Park; by

3j

Ij^AviD Brewster, (Proc. Brit. Assoc, Ath., No. 1300.)—The tree

j.^J^
)n a thick mass of wood, and was not the tallest of the group. The

gntntng bolt struck it laterally about 15 (eel above the ground, exactly
ne cleft where the two principal branches rose from the trunk. A

/g^ part of the bark and a piece of the solid wood were driven to some
'stance, and the electric fluid passed down the trunk into the ground,
P ^^^'ng the tree in two by a rent through the whole of its thickness. The

in a
f^"^^.'"^^ '" this notice, that an object may be struck by lightning

ted th^^^-'^^
where there are numerous conducting points more eleva-

^^
^^an itself, shows that a lightning bolt cannot be diverted from its

spe^^^
^y conductors, and that the protection of buildings from this

all d"^^
^-^ ^^eieor can only be effected by conductors stretching out in
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III. Geology.

1, On the Conneclion between GeologirMl Theories and the Figure

of the Earth; by Mr. H. Hennessey, (Proc. Brit. Assoc, Alh,, No.

1299.)—As Geology may be considered to embrace an examination of

the form and structure of the earth, it follows that every correct geologi-

cal theory must be capable of explaining the greater as well as the lesser

inequalities in the figure of our planet. Certain geological theories being

incompatible with the supposition that the earth was originally in a stale

of fluidity, attempts have been made to account for its spheroidal figure

by the abrading action of the waters at its surface. It has been shown by

Playfair and Sir John Herschel that the earth would from such causes

ultimately tend to assume the form of an oblate spheroid ; but neither

of these eminent mathematicians has presented such numerical results

as would enable us satisfactorily to compare the theory with observa-

tion. This the author has effected in a paper communicated to the

Royal Irish Academy, in which he deduces for the polar compressioa

according to the theory in question ^^^. The compression given by

nieasurements is
^^J^ ; consequently, it seems that the theory of the

earth's primitive solidity must be rejected in favor of that of its primi-

tive fluidity, which agrees with observation. The author also pointed

out an inconsistency in the theory of climates proposed by Sir Charles

Lyell in order to account for the diminution of temperature at the

earth's surface since early geological epochs. This theory would re-

quire a gradual transport of matter from the equator to the poles, in

order to account for a diminution of the heating surface of dry land at

the equator. Consequently, on this theory, the earth would tend to be-

come prolate instead of oblate. The author concluded by pointing out

similar objections to the geological views known as the Neptunian the-

ory and the chemical theory of volcanoes.

2. Geology and Palceontology of a part of the Rocky 3lountaifi

Region; by Prof. J. Hall, (from Capt Slansbury's Expedition to the

Great Salt Lake, p. 401.)—This report is made out from the specimens

collected by Capt. Stansbury and the notes taken in the course of his

expedition. We insert here some extracts.*
** The first specimens furnished are from the west side of the Missouri

River, near and above Fort Leavenworth, (39^ 21' N., 94° 44' W.)

These are all from limestone of the carboniferous period, and appar-

ently from the upper of the two great limestones of this period in the

west. The most conspicuous fossils are Productus^TerebratuJa^ &c.
_

The route from the Missouri westward shows a continuation of this

limestone as far as the Big Blue river, (40° N., 96° 40^ W,)
Here it disappears, judging from specimens and remarks in the notes.

It is soon succeeded by strata of cretaceous age, which, from the sped-

yo' oo »T.; up uie i^orui j^orfc ot the Flatte to i^ort jjaramie, m^^ ^-^ - •

104*5 31^/ ^_. gtiU west on the same Fork, leaving it for the tributary called t^

Sweet Water in 42i<^ N, 107'^ 10^ W, and thence to the southward and westwa^

through the South Pass to the south side of the Salt Lake where (in 40° 46 ISt

112° 6' W.,) the Mormon city is situated.
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mens preserved, I have been able to recognize as extending for a con-
siderable distance on the route between Turkey Creek and Big Sandy.
Among the cretaceous fossils are a species of Photadomya, and the

Inoceramus^ which is so abundant in numerous locah'ties in this region"
It is quite probable that these beds extend much farther, but I find no

specimens in the collection ; and the notes indicate that there are heavy
deposits of drift, which may have covered the formation below."

"It would appear that the character of the country from near Fort
Kearny to near Fort Laramie is uniform, and that no deposits of older
date than the tertiary were observed. Of the specimens collected
there is but a single individual indicating the character of a marine
formation. From the condition of the bones it may even be questioned
whether the deposit containing them is not of post-tertiary age.

The specimens from the vicinity of Fort Laramie are all from lime-
stone of the carloniferous period. Some of the fossils are identical
with species collected between the Missouri and the Big Blue, and we
can only suppose, from the great similarity of the specimens, that it is

a continuation of the same fcrmation. From the dates marked upon
the specimens, it is evident that this limestone extends to some distance
on the east and west of Fort Laramie.

1 he specimens bearing date of July 19th, two days' march northwest
of Fort Laramie, (105-" W.,) are a feldspathic granite with little quartz
oy mica. The rocks in this locality are doubtless of metamorphic ori-
gin, probably rocks of Silurian age. The specimens collected three
^lays march in advance of this place, (105° 25' W.,) are shaly sand-
stone and thinly laminated sandstones containing fossils. The fossils
are some brachiopods, with others similar to Monotis, and we may
presume from the described position of the beds, and from the charac-

r u^^
fossils, that these beds are of Devonian age. In the journal

inese beds are recorded as dipping at the rale of 15° to the northeast.
ine specimens bearing the mark of July 24th, (105° 50' W.,) are

precisely like those collected at Fort Laramie, and contain the same
species of fossils. On the same date were seen (according to the jour-

p') gray and red sandstones. On the following day (near 106° W.,)
'« recorded a bed of coal, three or four feet thick, with SigiUaria and
^a'am/es. The specimens of this date sent to me are those of bilumin-

J^s coal and others of soft shale, but without any well-marked vegetable
remains.

re T ^^^ proximity of limestone of the age of the coal, and the
cord of SigiUaria and Calamites occurring in the same connection, it

ay be presumed that this coal belongs to the true coal measures
;
and

's locality is probably an exposure indicating the existence of a great

^
^'n- This point itself and the surrounding country are well worthy of

co?^
^^.'ended examination, since the discovery of workable beds of

'
in this region would be a matter of national importance,

red h
^^'^^'^^ of July 27ih (106" 45' W.,) shows ihe occurrence of

ben k'^^
®"^ sandstones, which may be of the age of the coal, or

j^j

p^^h \hat formation." * • * " From the Wind River xMountain

^}- Bridger (in 4r 18' N., 110° 32' W,,) the collections are all of

r\n?^u
[^''^^^^y^ including many specimens of nautilus and others ma-

liml?
'"'" " ^'est of Fort Hall (43° N., 112^° VV.,) are chert and

'"^^stoue of carboniferous age."
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*^ The specimens collected in ihe islands and shores of the Great

Salt Lake are sufficient to give one a very good idea of the general

geological features. The specimens are of metaniorphic rocks, con-

sisting of talcose and mica slates, hornblende rocks, and a few speci-

mens of granitic or syenitic character.

Some specimens of the latter description occur along the valley of

Ogden's River, Antelope Island, Fremont Island, a part of Promon-

tory Point, and Mud Island, on the east side of the lake, judging from

the numerous specimens, consist principally of talcose and mica slates,

with hornblende rock. Carrington Island, Hat Island, a point north by

west from Hat Island, name not known, and a part of Strong's Knob,

consist of similar rocks with some of altered sandstone or quartz rock.

In several localities, as at Promontory Point and near Mud Island, the

metamorphic strata appear to be overlaid by a coarse conglomerate, or

coarse sandstone, which is partially altered, and assumes the character

of a quartz rock.

From all the facts in my possession, it would appear that these meta-

morphic rocks are distinctly stratified and highly inclined, but do not

attain any great elevation. The direction of the ranges, corresponding

to that of the elevating forces, appears nearly to conform to north by

west and south by east. From the form of the lake and the different

localities at which rocks of this character occur, we may infer that there

were two lines of elevation, corresponding with the divisions of the lake.

The more elevated portions of the lake shore, and the mountaio

ranges, consist of carboniferous limestone. In some localities this

limestone is partially altered, losing its granular character and becom-

ing sub-crystalline, or threaded by numerous veins of calcareous spar.

In most localities, however, the limestone abounds with fossils, particu-

larly corals of the Cyathophillidie." • » *

** Although I have not felt at liberty to color on the map any other

points than those indicated both by the notes and by specimens exam-

ined, yet I can have no doubt that all the elevated ranges on the west

south, and north of the Great Salt Lake are capped by the carboniferous

limestone- Judging from the relative position o^ the limestone, and

the metamorphic rocks of Antelope and Fremont's Islands, the former

occupies the position of low, synclinal basins, the valleys between being

produced \o a large extent probably by erosion along the anticlinal

axes, occasioned by the elevation of the metamorphic beds. VVe may

expect, also, that the same limestone will be found upon the elevated

plateaus and mountains on the east side of the lake.

It will be seen from these facts that we have very satisfactory infor-

mation that this limestone of the carboniferous period is widely distribu-

ted in the region around the Great Salt Lake. Its position relative to
j

the coal-bed on the iVorth Fork of Platte River has not been deter- ,

mined ; but since no beds of coal have been observed on the slopes ot

the mountains in the region of the Salt Lake, we are left to infer that

the coal is to be sought (as elsewhere) above the limestone. Since the

existence of coal is proved in one point, (admitting the evidence to

favor of its age being that of the carboniferous period,) we^ are "'a^"'

ranted in the conclusion that it once existed over a much wider area?

and can be sought with success in the proper situations. The impor-
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tance of this mineral In that distant region cannot be loo highly estima-
ted, and the geographical position and extent of ihe beds sh'ould be one
of the first points ascertained in the location of any route of communi-
cation between the east and the west."

The Report contains also descriptions and figures of various fossils,
mostly from the carboniferous rocks, being species of several corals,
Brachiopoda, (one species of Terebralula, Uiree of Productus, three of
^pinfer, one of Chonetes, one of OrthisJ a few acephala, besides a
rieurotomaria and a Euomphalus, in all 14 new species. One species
IS the Chonetes varwlala of Koninck.

IQ-i
^^^^^S^^^-^^' Surrey of Canada: Ueporl of Progress for ibe yenr

i T
' ^y ^V- E. Logan, Provincial Geologist. Primed by order of

^fie Legislative Assembly. 121 pp., 8vo. Quebec, 1852— In our last
volume we gave a notice of some of the important results of Mr. Lo-
g^ns survey. The Report here issued dwells mostly on the discove-
ries of economical value. He states that the whole amount of gold
o'' the season, (about five months) obtained in the Chaudiere region

^"
the R. de Loup, was 1900 pennyweights. Pliosphale of lime ]xk

^jaules IS disseminated in rock^ of the lower Silurian age at several
ociluies. The amount of phosphoric acid present was ascertained by

*•

f-
S. Hunt, chemist to the Survey, (p. 105 of the Eenort) who

fo^nd m some of ihem

Ca^p

I. U. Oaelle. 11. R. Ouellc. HI. Lac des Allnmcttes. IV. Oienville,

nilstone. Conglomerate, Sandstone. Sandstone.

67-53 40-34 36*38 4470

^^^l 4-35 514* 500* 6 60

t^' ^'^^ ^'^"^
I 7-andiff) ^'^^

f

'

2-95 Pe, 12-62t i
^ ^^ 3Pe, 8-60$

Wsand, 21-10 25-44 49'90 27-90

Vol matter, fi[, 2-15 2-13 llO 600
k ^

92-13 95-37 10000 StoS

The nodules are of various shapes, sometimes as observed by Mr.
"ft at the river Quelle in hollow cvlinders (I), sometimes in nodules

J^giobiilar masses more or less flatt'ened, {II, HI,) at times appearmg
°^pact, like worn fragments of slate (IV). Mr. Htinl suggests that

.v are remains of bones or coproliies, though with hesitation, as this

piles the existence of Verlebrata during the Lower Silurian epoch.
ner ^formation in this report we defer to another number.

IV. Botany -and Zoology.

^}' ^fJces America: Seplenlrionalis exsiccates. Edidit H. P. Sart-

volu
' * ^^'''' ^-2- P«nn Yan, Nov. EI)or. 1S48-50.—These two

the
^^^ ^^^"'^ist of actual specimens of 158 species and varieties of

sre-^^"^^
Carea:, finely prepared, and arranged by Dr. Sartwell with

jggj^
,"^^'»ess and care. The specimens are, for ihe most part, col-

spec
'^''"self, in his immediate neighborhood, where very many

'«s are found
; but Dr. Sartwell has taken the utmost pains, by cor-

ith some fluorii
f With a little 51 and a trace of Mn. % With a trace of 5L

^'^^^ S^Btts. Vol. XV. No. 43.-Jaa., 1853. 17
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respondence with botanists throughout the Union, to obtain from them

the species peculiar to their respective localities ; and has thus been en-

abled to include, in his two parts, ralher more than a quarter of the

known species of this vast genus; of which representatives are found

in almost every part of the globe.

The lime and exertion requisite for such a work as this of Dr. Sart*

well, can only be estimated by the practical collector, who has toiled

tfirough bog and brake, '* from morn till dewy eve," loaded with his

folios and collections. But the search for the various species^ though

arduous, constitutes only a small part of the needful labor, since the

drying and preparation of specimens, so beautiful as those before us, is

a matter requiring much time and care ; even in the case of so practisea

a hand as Dr- Sartwell. No reasonable price would be a compensation

for the production of such volumes, and hence they rarely appear, except

when offered as labors of love, and gratuitously distributed, as in the

present instance. Dr. Sartwell has, for many years past, taken an

especial interest in these plants, and having observed them with an acutely

discerning eye, has selected and arranged his specimens with great ac-

curacy* Each species occupies a separate sheet, to which is appended

a printed label with number, name and synonymes, place of growth, and

name of collector, when derived from other hands than his own. The

numerical order of the specimens is that of Dr. Gray"'s Manual of Bot-

any, following which, we shall briefly remark on a few of the species.

'^ No. 1. C. dioica^ L."—This is C. gynocrates^ Wormsk., and

though very closely resembling C. dioica, differs from that species in

several particulars; especially by the shorter, loosely-flowered spikes,

and the lanceolate, diverging perigynia, which are less distinctly nerved,

and smooth, or very slightly serrulate on the beak, C. dioica is prob-

ably confined, on this continent, to Arctic America and the Kooky

Mountains.

"No. 12. C. SarliceUii, Dew.'^—This plant, first collected in New

York, by Dr. Sartwell, was dedicated to him by Professor Dewey, sonne

years since ; but it does not appear to possess any sufficient characters

by which it can be distinguished from No. 71, C. disiicha^ Huds. ; a very

variable species, la different localities and stages of growth.

"No. 14. C. prairea. Dew."—If this is specifically distinct from

C. paniculata^ L, (which is very doubtful,) it will probably have to bear

the prior name of C, Ehrhartiana^ Hoppe, to which it has been refer-

red by Dr. Boott.

"No, 2L C. cephaloidea, Dew.," appears to be only a sto\xieT fo^^

of No. 22, C. cephalophora, Muhl. ; but No. 75 (frorn^ Illinois) is,

doubtless, the plant of Dewey, which is scarcely distinguishable fro"^

No. 20, C. sparganioides^ Muhl., except from its inferior size.

. "No. 29, C. graa7i5, Ehrh."—Dr. Boott has ascertained, from an

authentic specimen, that this name belongs to C. loliacea^ L. Hence,

that of Schkuhr, C. tenella^ will attach to this species, commonly known

to American botanists as C, disperma. Dew.
"No. 33. C.sph(crostachya, Dew.,'Mf distinct from C. canescens.U^

must bear the prior name of Fries, C. vitilis.
H

' "No. 40. C. Liddoni, Boott," is surely nothing more than a small

form of No. 11, C. siccata. Dew. Dr. SartwelPs plant, though entirely
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different from that of Boott, which is probably confined to the N. W.
coast, is, however, the C. Liddoni of Dewey, (Wood's Botany,) and of
the writer, (Gray's Manual of Botany.)

" No. 48. C. str&minea, Schk.," scarcely differs from No. 77, C. alafa,
Ton. and Gr., except in the rather inferior size of the spikes. Three
other varielies of C. strkminea are given in No. 76.

" No. 49. Cstraminea, Schk., var. iiioni/iformis. Tuck," is C. adusta,
Boott, a species approaching very near to No. 44 ; which is generally
understood, though without absolute certainty, as C.festucacea, Schk.

No. 51, is correctly, though doubtfully, referred to C, tor/a, Boott.
" No. 53. C. acula, L., v. erecia. Dew., C. aperta^ Boott .?" This ap-

pears to differ from Boott's plant, principally in the smaller size of the
spikes, and it would be difiicult to distinguish them by any intelligible

characters. C. acuta., L. has not been found on this continent.
No. 55. C. slrictior, Dew.," does not seem to be specifically dis-

tinct from No. 54, C.stricta., Lam.; a name which must, assuredly, be
continued for the American plant, since the species was originally
founded, by Lamarck, on specimens from "Virginia and Pennsyl-
vania;" whereas, the C. stricta of Goodenough, and of European bot-

^"If^^generally, has never been found on this continent.
."No. 57. C. salina, Wahl. ?" is also a form of C. stricta, Lara.,

With curved and misshapen periaynia. It is referred, by Gay, to C. ver-
rucosa, Freed 1.

i t' b-^ •

"No.9L C. Careya?ja, Dew.," should have been ascribed to Dr.
^orrey, in correspondence with the original description by Professor
Dewey. = r ^

''No. 130. a Houghtonii, Torr. .?" is not Torrev's plant. It is,

Pemaps, a hairy-fruited form of No. 129, C. striata, Hx.
No. 146. C. lupulina, Muhl." The name of C. gigantea, Rudge,

is here, erroneously adduced as a synonyme. C. gigantea is distin-

guished, from all its immediate allies, by the spreading perigynia, and
several (2-5) barren spikes ; more nearly resembling C. retrorsa Schw.
^nan C. lupulina.

It IS probable that botanists may difTer from Dr. Sartwell as to some
'ornis which he regards as distinct species; but this is matter of small

foment, and those who are so fortunate as to possess a set of his valu-

l^'^
exemplars, will have the best opportunity for study and compan-

J°°'.
It IS, indeed, to be re<^retted that these beautiful specimens can-

JOS la the very nature of Ihe case, be so widely diffused as might be
oesired, more especially among European botanists ; smce the difficulty

!^* assigning arbitrary specific chafacters to the species of so vast and
»'ncate a genus, leads, unavoidably, to many misapprehensions, which
"e generous labors of Dr. Sartweil are better calculated to correct,

I"
"le best possible verbal descriptions, J. c.

^J'. '*' (^- Agardh, Species Genera, et Ordines Algarum. Lund., 8vo,

J-'^
1848. Vol. ii, pars. 1, 1851 ;

pars. 2, 1852—The second part
^"e second volume of this elaborate and excellent work has appeared

?ce the brief announcement in a former number of the Journal (vol.

^j^p. 53.) Professor Harvey's great work on the North American

. ^*, published by the Smithsonian Institution, has awakened so much
^^•est in the study of Algee, that many of our readers may be glad to

*
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know that the most trustworthy general treatise on the whole family, or

kingdom^ as Professor Agardh terms it, is making rapid progress to-

wards completion. The tirst volume (363 pages) contains the Fucoidea

complete. Tl^e two parts of the second volume (720 pages) include

13 of the 16 orders., as ihey are called, of the Floridea^ or rose-red

Alga?, or all except those of Agardh's series Dfsmiospermece^ subseries

CoryaospermeiB, It was only in 1824 that llie system x\igarum of the

older Agardh was publislied, which comprised characters of all the

Al^se then l<nown. both of salt and fresh water, in a single small l8mo

volume, of 312 pages- A. g.

3, L. R. Tulasne^ Monosrophm Podosfeviacearum, {Excerpt, e lorn,

vi, Archiv. Mas, Hist. Nat.) Paris, 1852, pp. 208, imp. 4to, with

thirteen plates.—This is an admirable monograph of a remarkable

able and anomalous family of aquatic Dicotyledoneous plants, most

of which imitate ihe Sea-weeds, Liverworts and Mosses in their organs

x)f vegetation. Our own single representatives in the United States, and

from which the order lakes its name, was the earliest known to botanists,

having been detected in Virginia by Barrister, and by him sent to Plu-

kenet ; although many years elapsed before it was described in Mich-

aux^s Flora Boreali-Americana, under the name of Podostemon cerato-

phyllum. Meanwhile a related plant had been discovered in Guiana by

Aublet, his Mourern flaviatilis. Two other South American species

were found by Humboldt ; and a number of Brazilian species, belong-

ing to two or three new genera were discovered by Marlius, St. Hilaire,

and Riedel. Meanwhile Petit-Thouars had made known three ne>r

genera of the order from Madagascar. In recent times the number of

known species has largely increased, chiefly through the researches of

,inthe late Dr. Gardner, in Brazil and in Ceylon, and of Mr. Weddell

the interior of South America. Bongard reduced the known generate

three ; one of which, his P/a'/arrena, proves to be the same as the

Tristicha of Thouars. Endlicher admits six genera. Tulasne has now

raised the number to twenty ; and has described about eighty species.

They are all tropical, wiih three exceptions; namely Trisficha Dregeorifi

and Sphoirolhylax algiformh^ of the Cape of Good Hope, and our own

PodosfrMion ceraiophi/llum^ which extends north even as far as to in^

tributaries of the St. Lawrence. (At least I have it from the Black

Eiver, the rno^t eastern stream flowing into Lake Ontario, on the soiiin*

ern side.) About two-thirds of the whole belong to South America,

east of the crest of the Andes. Tulasne gives an account, first oi the

anatomy and organography of the plants of this order, with full details;

and then considers \\\e question of their affinity. On this point (beyond

the indisputable fact that they are dicotyledoneous plan:s, notwithstand-

ing that Marlius and Bongard took the opposite view) he arrives at no

more definite conclusion than his predecessors: but he hazards the

conjecture that ihey may be reduced representatives of Lindlej^

Gerania! Alliance; just as MyriophvUum and Hippuris are reduced

Onagracere. As to useful properties, it appears thai the Maralhra oi

New Grenada are greedily eaten by cattle, who seek for them m the

rocky river-beds when the waters fall. On the upper waters of the

Amazon certain Podostemacese are largely eaten by the natives, txs

is the dillisk and sJoke in Ireland and Scotland. Mr. Spruce, in a letter

»
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just published^ (in the October number of Hooker's Journal of Botany,)
briefly slates that '' the Podostemata that grow on ihe falls are a chief
article of support to ihe natives for one half of the year." Tulasne ar-
ranges the genera according to progressive complexity, or perfection of
floral structure

; beginning with those that are dioecious [Hijdrostachys,)
or androgynous, and destitute of floral envelops, and ending wiih those
that have a true perianth and perfect flowers. Yet even those of com-
Fratively high floral organisation (such as Casikiiavia, Devilha and
lerniola, perfectly imitate Hepalicese in iheir vegetation; and Trisficha
«^/>/if?uZes^ might readily be rnisraken by a casual observer for a true
Mo33.) The thirteen plates, some of ihern colored, and all crowded
With exquisite analyses, are of the very highest order, and illustrate
most of the genera characterized. A., G,

4. Seemon, Botany of Ihe Voyage of IL M. S. Herald, ^-c. Part

' PP* 61^80, plates xiii-xx. The first part o? this work already noticed,
contained the botany of Western Arctic America. The present is oc-
cupied with the Flora of Panama : it comprises a brief historical notice,
sncf a detailed introduction, giving an account of the geographical fea-
ures of the country, its climate, and the general characteristics of its

^egeiation, with notices of the most remarkable or useful plants, those

rTfl T

*^^'-"'^'*^^5 food, cordage, dyes, &c., being separately enume-

,
^ •

1

^^^''^^ much interesting; information respecting a country with

j.

II

'^^8^ numbers of our own people now have much to do. Then
ows a few pages of the Flora itself, which is here carried only

jrough some of the earlier families. We are glad to see that the
Plants of Fendler's Chagres collection are enumerated. A good map of
e country is given, comprising the provinces of Bocas del Toro, Ve-

''|"^5' P^^nama and Darien.
.

-^' ^\..

fa
' }^^^P^^^y Annates Bofonices SysfematioB, tom. H, pp. 1125, iii,

lisf'n
• ^^' ^^^' ^^^' 1851-52: Lefpsic—The former volume, pub-

nea m 1848-9, gave the characlers of all the species, as far as known
»he compiler, which had appeared in the years 1S46 and 1847.

.^f^'sgoes over the same ground for the years 1848, 1849, and 1850,

^^
systematic order, follow^ing the arrangement of DeCandoIIe. Nine-

<^n hundred pages in very small type are required to give merely the
^aracters uf the species published in various works or scattered pa-

wh' K^'u"^
tl^ree years, down as far as to the Grasses, In the midst of

.

"i^n the fourth fascicle of ihe third volume breaks ofli". This rapid

woTT ^^^^^^ ^^""^ needful is such a compilation as the present. The

hot
•

^^^^ S^'eat labor; and even the few who have access to full

with"'^^'
"^'^^*^s will be thankful for it, although the pages abound

crih

^^^"*"^ ^^ ^^^ P*'^^^^ ^"^ ^"P^ ^^ '^^^ ^"^"'^' mistakes of the trans-

cii r*
'^'^^ Gcjiera Am, Bar. Or. IllasLraia, vol. i, is everywhere

u
' "P to page 6G0, as Torr. Gen. PI Amen Bor. (The second vol-

se
^''^^"j^^gh publislied early in 1S49, does not appear to have been

1^" .y^^^a'pers.) On the other band, articles or species plainly pub-

Q
ed by ]r)p^ Engelmann, under his own name, are attributed to Dr.

|^>%as, for instance, the Porlulacese on p. 6G0, et. seq., and the Cac-
lejfe ^« p. 680, G84, and 686.fir,; ^^-^ ^^^1 «uu UOU.

>»oiiced K
"''^'^ £r;?erfi7fon to ihe Great Salt LoI:e.

^his very valuable Report in volume xiv, at

A. G.

We have briefly

Report in volume xiv, at page 291 ; and on
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f' six inches longer

m

tliree lovrs of

}

pages 126-129 of this number have cited from Mr. Hall's Report on

the Geological Specimens. The Zoological and Botanical Reports

connected with the volume contribute very largely to the value of the

work. The Reports on Mammals and Birds are by Prof. S. F. Baird;

that on Reptiles by Prof. Baird and Charles Girard ; that on Insects by

Prof. S. S. Haldeman ; and that on Botany by Dr, John Torrey.
,

The Report on Mammals includes, besides notes on the known spe* ^

cies, Puiorius vison, P. erminea, Meles labradoria, Gulo luscus, Fiber
j

zibethicus, Spermophilus 13-lineatus, and Ovis nionlana, a description

of the new species VuJpes macrourus^ Baird, and Pseitdosloma casta-

nops, Baird. The first is from the Salt Lake Valley, It resembles ihe

/

4

1

Color of the back, a mixed grizzled gray, the hairs being dark brown

at tlie base, then yellowish-while, and finally tipped with black. The

Pseudostoma is from the Prairie road to Bent's Fort, where it was col-

lected by Lieut. Abert. It is in size between P. borealis and P. bur-

sarius ; the color is grizzled but lighter than in the P. bursarius; and

there is a strongly marked chestnut circular space about If in.

diameter on each side of the head.

Tho Report on Birds contains the new species Sialia macropf^TO^
|

from^he neighborhood of the Salt Lake, and the Pipilo Alberf-h froi^
'

New Mexico, and notices of many known species. A list is added '

containing the names of over 150 species of birds from west of the

Mississippi, which are not described in Audubon's Ornithology. *

Among the Reptiles, there are the following new species, the n)OSt

of which are illustrated with excellent figures. We cite the brief spe-
|

cific descriptions.

Siredori lichenoides, Baird.—Body uniform blackish bro-wn, covered all oyer witn

lichenifomi patches of grayish yellow; snout rounded; tail compressed ani

lanceolated ; toes broad and short,

CnemidophoTus tigrl% Baird and Girard.—Scales on the subguttural fold small *^

size ; four yellowish indistinct stripes along the dorsal region.

Crotaphytus IVislizenii, Baird and Girard.—Head proporti4)^naHy narrow and elon-

gated. Cephalic plates and scales on the back very small. Yellowish bro^j

spotted all over with small patches of deeper brown or black.

Genus Holbhookia, Girard, (syn. Cophosaurus, Trosch.) - .

EolbrooJda maculata, Girard.—Tail about the length of the tniiik. Head sut)Cir-

cuhu-, slit^htly conical in front. Pectoral fold lx>rdered with large scales.

Genus Uta, Baird and Girard.—Upper part of the body corercd with minute sca.ea,

a pectoral fold ; auditory apertures ; femoral pores, but no anal o\^e^-
. . ^.

Utn Stanahitriana, Baird and Girard.—Tail slender, elongated, and conicat P

vided with large scales airanged Iw verticils; a subgular fold in addition to
|

pectoral one.

Sceloporus ffradomft, B. and G.—Head subconical ; scales of the back proportio

, ally largo ; tail of medium s^izo, slender and conical ,^^
Elgarla schiclcauda, B. and G.—Dusky ^een above ; lii^ht ash color below.

Y*:^^
transverse black bands on the back,'intorrupted on the dorsal line ;

white uot
^^^

\

posteriorly, six or more on the tail. Thirteen to fourteen rows of scales, ^

carinated. -i
j

Plestiodon Skiltoniannm, E. and G.—Head small, continuous with the ^^^'^.^
stout, very long, and subquadrangular; olivaceous brown, with four broad ban^

of black. 1

Genus Cm;acniLLiA, B. and G.—Three pairs of frontal plates ; a rery small lor^

and several postorbitals. Scales carinated. , , _,-o-
ChurcJdUia hellona, B. and G.—Bodv yellowish, with a series of large sup^^^^j.

i

I

i

i
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patches? on the sides. A brownish black band across the eyt^s, from top of
head to the angle of the mouth.

Coluber momion, B. and G.—Posterior frontal plates very large; vertical plate
long and very narro^v on its middle; eyes very large.

Heterodon nasicus, B. and G,—Minute and numerous frontal plates instead of two
large pairs ; two bro^vn stripes over the head; temporal patch very broad.

A " oionographic essay on the genus Phrynosoma," by C. Girard,
,nexi follows, beautifully illuslratedj and containing the new species P.
platyrhinos, G., P. modesfum, G.

Prof. Haldeman's Report on Insects, contains descriptions of 25 new
species, and is illustrated by two plates representing 13 species,

Ur. Torrey's Report is illustrated by nine plates, representing as
many species.

7. A New Genus and Species of Crustacea ; by James Eights.—
This Antarctic species from the New South Shellands, belongs to the

o, 5^ f^»TiiIy. It is remarkable for its gigantic size, the length being

3J inches and the breadth across the middle If inches. It is also pe-
culiar in having the 6 anterior legs short and monodactyle or ancoral,
^nile the 8 posterior are long, stout, triangulate, spinose, and end in a
snort claw. Superior antennae short, half the inferior in length, having

^
very short flagellum

; inferior pair with a multiarticulate flagellum as
long as the basal portion. Form of body oblong ovate. Abdomen
•jomted, the last segment subtriangular with sinuato-arcuate sides, and

subcarinute longitudinally along the middle above. Thorax also some-
what carinate along the middle of the back, and surface of segments
sculptured: mandibles without palpi- The species is named by Dr-
j^^ghts. Glypionolus anlarcticus. The paper is accompanied by two
handsome plates, representing a dorsal and ventral view of this fine

species, and giving a separate view of the antenna.— Trans. Albany InsL

V. AsTHONOx^iy.

1. Neic Planet; (Astron. Jour., No. 50.)—On the 19th of Septem-
^^ri 1852, another planet, (the twentieth of the Asteroidal group,) was
oiscovered by Prof. A. de Gasparis of Naples. It resembled a star of
^e nrnth magnitude, and its place was, Sept. 19, 10^^- 20"^- 24^- m. I.

^P^^S' I^. A. Oh- 12'"" 10^-73, and N. Decl. T 53'0^''6. The same
planet was discovered independently the next day, by M. Chacornac of
Marseillps ^

yf the Twin-Comet of
"^ comet discovered Aug. 26, 1852, by Prof. Secchi of Rome, proves

^^^ a portion of the twitT-comef of Biela on its expected return. \n
^letter to Dr. Petersen, dated Rome, Sept. 16, 1852, he says, ^^ 1 have
^ pleasure of announcing to you that 1 found this morning the other
Pcnion of Biela's comet, ^It was very faint, without a nucleus, and of

ItVn
°^^^^ ovoid form, the apex being turned away from the sun^

and
*^ the other part at a distance of about two minutes of time,

a was about half a degree farther south. The extreme faintness of
s second portion, and my fear of losing the observation of the other

J
not permit me to make a better observation. * » * The prin-

ts fi^^^
^^ ^^® comet did not continue to appear of the same figure

^^ nrst. It looked quite irregular and had two very faint streaks : it

'^ore luminous ia the centre, but without any nucleus."

I
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lie buiidings and their adaptation to scientific reunions and social pur-

poses, as also from the geological interest and natural beauties of u\e

surrounding country, for the accommodation and entertainment of so

numerous a body of scientific strangers. A correspondent, who \^"&s

present, has furnished us with a summary,—which, as following clo^^

on the account of our own British meeting, will probably have an in-

terest for our scientific readers.

On the 17lh of September the members began to pour into the town

from all quarters of Germany ; each railway train bringing its own

quota of these welcome visitors, in honor of whose approach the hotels

ancl many of the public buildings and private houses were decked out

with the national flag waving from the doorways and roofs. ^
-

To be a privileged member of this Association, with the vg^^^^

speaking and voting in the meetings, it is necessary to have wriUe

some work bearing on natural history, physics, or medicine ;
but to be-

come a temporary associate, with the right of being present as a hsJen*

er merely at all the scientific meetings, as well as of taking p^ii*^ '"
^

the festive social reunions^ is free to every one on the very modera

payment of two Prussian dollars,—equivalent to scarcely six shillin»

of our money. Hence, when the annual meeting takes place in a ^^*^

like this, numbers of the middle and upper classes of inhabitants *^^'

gerly join it, as well as all scientific •strangers who may happen tt> ®

in the neighborhood. The ohj(-cis of the society, like those of |n^

British Associatiun, are, the formation of a muiual acquaintance be-

tween the scientific men of Germany,—and the facililation of an eary

interchange of their ideas in reference to all new discoveries, i^

numbers who this year took part in the matter amounted nearly t^

800. Of the Germans present there were considerably more than

hundred names honorahiy known in the records of science,---^^

among the foremost may be named the octogenarian, Von Buch, rro •

Rose, ihe great analytic chemist, Von Carnall, Inspector of Mines, tro

Berlin, Prof. Haidinger, Director of the Imperial Geological losUtutet

t

)

3. Shooting Stars of August 9-10, 1852.—Lieuf. E. de JoNQiriiRES,

of the ship Ville de Paris^ states (in a letter to M. Arago, printed in

the Camples Rendus^ Sept. 13, 1852,) that on the 9th and lOlh August,

1852, he was near Cagliari, Sardinia, and observed under favomble

circumstances the shooting-stars which appeared at that time. The

sky was clear, and the meteors were very numerous from the end of

twilight. Between midnight and 4 a. m. of the 10th, the number (seen

by one observer ?) was about sixty-six per hour. The divergence of
,

the meteors was quite constant from a point having a right ascension of
,

2'^ 20" and north declination of sixty degrees. .

The next evening, (lOih) the meteors appeared less abundant, but
,

after a short time the sky became overcast, and farther observation was

impossible.

VI. Miscellaneous Intelligence.

1. Meeting of German Naturalisls at Wieshaden ; (Ath., 1852, ^o•

1301.)—This Society, the prototype of our British Association, has

just held its twenty-ninth annual meeting in the flourishing little town of

Nassau ; which was well calculated, as well iVom the extent of its pub

)

I

\

I
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Von Hauer, Von Ettingshausen, and Prof. Jager, from Vienna, Von
Leonhard and Chelius from Heidelberg, Nees von Esenbeck, ihe great
systematic botanist, from Breslau, Gerlach, Will, and Heyfelder, from
Eriangen, Wohler, Baum, Liicke, and Weber, from Gottingen, Texter,
from Wiirzburg, Hohl and Bkizins of Halle, Forchhammer and Himly
of Kiel, Seyfer of Stuttgart, Fichte, Vierordt, and Sclilossberger of Tu-
bingen, Schimper of Schwitzingen, Schmaltz of Dresden, Bach of
Boppard, Rau of Bern, Lomby of Iburg, Marlin of Jena, Eossmassier
of Leipsic, Lehmann of Hamburgh, Weber and Budge from Bonn,
Nasse from Marburg, Leuckhart, VogeU Hoffmann, Eckhard, and Dief-
fenbach of Giessen, Schrolter and Miiller of Aix-la-Chapelle, Miiller
and the two Sandbergers of Wiesbaden, Schulz of Deidishem, Pruf.

Stannius, Moser of Mayence, Adelmann of Dorpat, Sporex from Pe-
tersbtjpgh, Griisinger from Cairo, Remak, the physiologist, and a host
of other names of equal significancy,
England had about twenty representatives present: including the

names of Hamilton, Scoresby, Austen, Morier, Hoffmann, Lee, Hook-
er, Waller, &:c- France had about nine or ten : of whom the most
conspicuous were, Lucien Bonaparte, the Prince of Canino, Count
d Isoard-Cauvenargues, Marchal, Rigaud, Joly of Toulouse, &c.

J- he names of two courageous ladies were on the list of the associ-
ates

; and very many others, accompanied by their male friends, graced
the side benches and galleries during the general meetings, and took
tneir seats at the festive board on the occasions of the three public
dinners.

The first general sitting took place on the morning of the 18th, in

the great room of the Kursaal. The President, Dr. Fresenius of

^J'lesbaden, opened the proceedings by a brief address on the objects of

,
Society and the advantages offered by Wiesbaden for their promo-

t'on:—after which the Rules were read by Dr. Braun. A report was
^^xt made on the intended monument to the memory of Oken in Jena.

J^'j'"
Leonhard read a paper ' On the advantages derivable from a care-

*«I Examination of the Products and Refuse of the Smelting House in

J^'erence to Geological hypotheses,' and was followed by Dr. F. Sand-
^^%^v with a Report of the Geological Society of the Middle Rhine,

^Jd by Dr. Spengler ' On the Efficacy of the Waters of Ems in Bron-
cnms, &c.' The business of the day closed with a paper by Dr. Gui-

oo^andberger ' On the Study of Organic Remains

'

^" Sunday the 19th a public excLrrsion was made down the Rhein-

">—the railway and steamboat being put at the disposition of the

i^ned strangers gratuitously ; and on two subsequent days fetes cham-
P^tres were given in their honor by the towns-people, and by the Duke

^
j^^ssau, in the picturesque sites of the Nersberg and the Platlz, with

profusion of the far-famed Steinberger and other generous growths of
the valley of the Rhine.

*-'n Monday, Wednesday, and Thursday, Sectional Siltmgs were held
ironr, eight to one oVIock.
^n luesday and Friday, as on the previous Saturday, General Meet-

^E^ took place in the Kursaal ; in one of which Prof. Haidinger gave
'oteresting account of the recently formed Imperial Geological In-

We of Vienna, of which he is Director. One of the first objects of
Second Series, Vol. XV, No. 43.-Jan, 1853. IS



138 Miscellaneous Intelligence.
r

this Institute will be, the production of a series of gelogical maps of the

Austrian dlpJ^ioions :—the whole of which gigantic undertaking may be

completed, it is to be hoped, within thirty years,—beginning with Aus-

tria Proper, and proceeding gradually to the Italian, Hungarian, and

Bohemian dominions. In the promotion of this plan, the Professor as-

cribed much credit to the exertions of his countrymen and associates,

Von Hauer, Von Euingshausen, &c.
Prof. Nees von Esenbeck, of Breslau, delivered an Address in honor

of the 200ih anniversary of the Leopold-Caroline Academy of Science,

consisting of a brief account of its origin and labors ; and was followed

with a clever paper by Dr. Posner ^ On the Influence which the Medi*

cal Profession ought to exercise on the Sanitary condition of their Fel-

low Men,'—a point on which the future welfare of the human race so

mainly turns.

At the Third General Meeting (Friday) papers were read by Prof.

Nees ' On the Responsibilities of the State in regard to Epidemics,'

—

which will be published in the Reports ; by Herr Voltz * On the Ter-

tiary Basin of Mayence ;^ and by Dr. Rossmassler ' On the Importance

of multiplying Associations for Scientific Objects.'

For the Meeting of the following year, the university town of Tu-

bingen was fixed on.

In the Sectional Meetings the original cojnmunications and discuss-

ions \^ero so numerous, that we must limit ourselves to a partial men-

lion of them.

In the Physical Section, Prof. Miiller presented ' A Table of Gener-

al Formulte for Crystallography,^ Prof. Magnus ' On the Deviation of

Projectiles.' Prof. Langsdorf ^ On the Conducting Power of Silver-'

Prof. Muller showed an .Apparatus for displaying the Evolution of

Caloric on the freezing of Water, and elucidating the formation of

Hail, &C-'

In the Chemical Section,—Prof. Von Heinz ' On Animal Fats.

Prof. Seybel ' On the Progress of Chemical Manufactories in Austria.

Prof. Schodler ' On the Carbonization of Wood under Water.' Pro*-

Hofflnann ' On the Employment of Gas-burners in the Elementary

Analysis of Organic Substances, &c.'
In the Geological Section, Prof Zimmermann ' On very Recent For-

mations of Sulphur.' Prof F. Sandberger ' On the Geology of Nas-

sau.'. Prof Kurr ' On Fossil Human Teeth'—considered, however, by

Prof, von Meyer to be, like other human fossil bones, probably post-

diluvial. Prof Klipstein ' On the Geological Formation of Hessia.

Prof Austen ' On the Valley of the British Channel and Accumulations

within it.' Prof Dunionl ' Comparison of the Geological FormalioDS

of England and Belgium.' Prof von Hauer 'On the Tertiary Form-

ation of the Basin of Vienna.' Prof Schwarzenbcrg ' On the Geology

of Algiers, &c.' Prof von Ettingshausen ' On Filices, &c. in Coal

Formation of Slradonitz near Beraun.' Prof Desor ' On Parallel Phe-

nomena produced by Diluvia and Glaciers in Scandinavia, Swiizerlao^

and North America.' Prof Braun 'On Fossil Grapes at Salzhausen.

Prof von Meyer and Prof Thiolliere ' On Vertebrata' in the newiy

discovered lithographic Slate of Cerin, in France. Prof. Forchhatfl-

mer ' Proposed Formation of a Sub-marine Chart of the Mediterrane-

an.' Prof Lesquereur ' Formation of Turf, &c.'
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In the Botanical Section, Prof. Hoffmann ' On the Influence of Riv-
er Boundaries on the Dislrihution of Plants.' Prof. Schimper ' On the
Proposed Spirological Arrangement of Plants.' Prof. Fresenius 'On
the Fungus of the Grape Disease.' Prof. Lehmann ' On the Develop-
ment of Heat by the Victoria Regina: Prof. Schucht 'On the Mul-
tiplication of Orchideje by Bulbs.' Prof VVirtgen ' On the Genus .Men-
tba.' Prof. Hoffmann ' On the Red Fungus on the Potato in Westpha-

p ^!'.^^- ^chenk ' On the Cultivation of the Silk-worm in Nassau.'
Prof. Lohr ' On the Occurrence of South German Plants in the North,
and vice versa.'' Prof. Seemann ' On the Fatty Substance obtained from
the Euphorbiaceous Plant, Stillingia sebifcra, very largely used for
otearine Candles in England.' Prof. Brandis ' On Atmospheric Show-
ers of small black round Fungus {Sclerolium semen) near Cologne.'
Zoology,—Prof. Lee 'On the Dependence in Mammalia of the Spi-

nal Cord on tlie Brain.' Prof. Vie rordt 'On the Facilitating of the
Counting of Blood-globules.' Prof. Stilling ' On the Microscopic Struc-
ture of the Central Nervous Organs.' Prof. Gerlach ' On the Cutane-
ous Papilla? and nevvly-discovered Special Pyramidal Organs of Touch,'
contrary to Wagner, he discovers vascular ramifications in all of them,
fi-of Hering ' On the Period of the Circulation'—above half a minute

P
'he horse, not accelerated with respiration or beat of the heart. Prof.

Budge 'Influence on the Pupil of the Frog of the Section of the An-
^riorand Posterior Spinal Roots.' Prof. Moleschott ' Diminution of
Carbonic Acid in Respired Air, and of Red Globules in Blood, on re-

Jioval of the Liver and Spleen in Frogs,'--and 'On the Formation of
^iigar in Animals dependent on the Liver.' Prof. Will ' On the Hair
ot Caterpillars'—being tubes containing formic acid. Prof. Remak
roetal Development of Vertebrata,'—the flat germ of birds consists of

c,
'".^.^ %e rs , sensorial, motory and glandular and intestinal. Prof,

th \r
' ^^'"Phy of Bone from Section of Nerves.' Prof. Meyer ' On

jne Microscopical Structure of the Nervous Fibres and Ganglia, and on
the shortening of the Nerves in the Leech by a Muscular Sheath.'
.^roi. Waller ' On the Functions of the Ganglia and Spina! Marrow, as

J"
^'^^,''gated by the Section of Spinal Roots.' Prof. Schlossbergcr ' On

y
Chemical Constitution of the Brain in different Animals and Ages.'

^ucien Bonaparte ' On some New Species and Arrangement of Birds.'

/°'- ^ossmassler ' On the Necessity of an Anatomical Investigation of
f|e Conchyli^,' Pruf. Calwer 'On'ibe Development of the Buccinum

k'f^"?^
'' ^^herein several ova go to the formation of one individual,

Whilst from the egg of the Tubuluria, on the contrary, as shown by

^'l
p "' ^^"^^'al embryos come from one ovum. Prof. Joly ' On the

ff^' ^^'ernal Source of the Blue and Red Coloration of the Cocoon of
the Silk-worm.'

p
-"^jl^dical Section,—Prof. Rau ' Gutla Percha Ear-tubes and Probes.'

rof. Greisinger 'Typhus in Egypt'—characterized by bilious symp-
^"18 and by enlargement of spTeen. Prof. Hofle ' On Microscopic

onh r?
occurring in Mucous Exudations.' Prof. Naumann ' On Ex-

pP !,"^™os in connexion with Enlargements of Thyroid and Heart.'

Z "*^" ' Loss of Cutaneous Sensibility, frequent in the mentally

,

^^nged ;'— 18 cases of entire loss, 160 of partial. Prof. Erlenmeyer

fai n- '"^"S^'^eols in the Sense of Touch, and their Relation to Men-
^ai Disease.'

^^-
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I

2. Stereoscope.—A simple form of this ingenious instrument of

Wheatstone is represented in fig. 1, on the next page. It is a variety

of the instrument suggested b}' Brewster. In its cheapest style, it is

made of Japanned sheet tin. The one here figured was 6 inches in

length ; the upright back measured 6 inches long by 3J high ; and the

front 4^ inches long by 1^ high ; the distance between the centres of

the eye-holes 2^ inches. Below at middle is a handle for holding it-

The two pictures to be viewed (one drawn as the object would appear

a short distance off to the left eye, the other, as to the right eye, and

the two on one piece of paper, the requisite distance apart) are placed

against the back piece be. On looking through the eye-pieces, the two

pictures are superimposed at the middle point between them, and are

seen as one ; the several objects appear at their proper distances, m
advance of one another ; moreover every part stands out in bold relief,

heads looking like stationary, etc. This superposition of the two pic-

tures, which is due to a slight bending of the rays of light, may be pro-

duced by different kinds of eye-pieces. The following are among those

that are suggested by Brewster. ( 1.) Two half-lenses (made by dividing

a lens along a diameter), one for each eye-hole. The eye-aperture is

circular, and the centre of the two apertures should pass through cor-

responding points of the semilenses, that is, be at equal distances from

corresponding margins. The distance between the centres of the eye-

pieces should equal the distance between the centres of the pupils of

the eyes. They may be made so as to admit of adjustment for difTereflt

eyes. This kind of instrument is called the lentictilar stereoscope-

(2.) In a second kind, (the prismatic stereoscope^) a prism with a

small angle is used (fig. 2) in the same manner essentially as the semi-

lenses. A piece of window glass ground down on one side, or two thm

plates of glass placed together at a small angle, with a drop of water

between, will answer the purpose.

(3.) In a third kind, (the reflecting stereoscope^) the rays of light are

bent by reflection from plates of black glass; common glass covered

on one side with black sealing wax will answer. Tw^o varieties are

here figured from Brewster. In figure 4 the pictures (A, B,) have the

reverse position they have in figure 3, ow^ng to the reflection being

reversed. The second is the more compact kind, and may be easily

arranged in a lube. Even a single piece of glass, like the left one

of either of these figures, is all that is necessary, the eye seeing the

other picture direct and the angle of reflection being such as to super-

impose the two in this mode of viewing ihem. The reflecting stereo-

scope is most easily adapted to eyes of different focal distances, an^

also to pictures of different sizes. The semilenses have the advantage

of magnifying the pictures.

(4.) Another of Brewster's stereoscopes is the TolaJ Rejlcxion Stereo-

scope. The left eye looks through a prism (fig. 5) from L, and sees

one of the pictures at D, the ray refracted in the prism being totally

reflected at E, while the other picture is seen direct with the other eye-

The slight difference in the distance of the eyes from the superimposeo

pictures produces no appreciable injury to the effect. It is essential that

the angles of the prism ABC and ACB should be equal. If the surfa-

ces AB and AC are made convex by annexing to each a plano-convex

lens, this kind of stereoscope then magnifies the objects seen.
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In ihe above we
eoscope for the sake

have given only the simpler forms of the
of illustrating the principle on which it is con-

ster-

onnv !.
^^^^ ^'^ ^^™^ that might be made without the aid ofoptician. an

1

2.
6.

3>

3.
4.

6.

pictii
^ .

''^^'^^ ^'^^ required distance between the pictures, look at one

best
'
^ ^"^ eye-piece, and after obtaining the distance off for the

and fh^^'
"^^^ ^^^ ^^'' ^'^^ picture is displaced laterally by refraction,

in th
^^ "^^^^6 the distance between the pictures or corresponding parts

3 ih^
P*^tures, equal to twice this amount of displacement. In figure

posed
^•"^^^"'"^"^^^"^"•d show a raised cone : but if B and A are trans-

^Doth'
^p^^^"^'*? g'^'^ ^ hollow cone; or by using three figures, placing

^ised^^
(which we may designate B') to the left of A, the hollow and

posed ^^^t
^^^^ ^^ seen, alternately, according as B' or B is superim-

^like
'^^

1!

^mall circle at the centre of each figure, although

follow"
three, would appear larger in the raised cone than in the

8n e
^*^"^' since in the former it would seem to be nearer the eye

—

P^ren?^^'
^ ^^^^^^'^"5 as Brewster states, of the diflference between the ap-

g
^'^^ ^^ *^^ moon near the horizon and at considerable altitudes,

drawi
^ ^^ ^'^*^ describes a binocular camera for making the pairs of

are re ^ ^"^ objects however large, and even of scenery, which

two vi
!''^

•

^"^^ G-^liibition in the stereoscope. The difference in the

then ih
^
u

^^ ^' once apprehended on shutting first one eye and

object th
^

' ^"^ observing the difference in the relative parts of an

taio pict"^
^^^"' arising from the distance between the eyes. To ob-

^eoscop ^^^l
^^ ^^^ ^^^ '^'"^^^ ^^ ^^^^ requisite nicety for use in the ste-

P^3 photography or a binocular camera is required.
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A camera with several adjustments for producing stereoscopic pic-

tures was described at the recent meeting of the British Association by

Mr. A. Claudet (see page 124).

Brewster gives the following directions for drawing on a plane the

dissimilar representations of solids for the stereoscope (Phil, Mag. [4],
« • tf

111 16):
Let L, R, fig. 6, be the left and right eye, and A the middle point

between them. Let MN be the plane on which an object or solid,

whose height is CB, is to be drawn. Through B draw LB, meeting

MN in c; then if the object is a solid, with its apex at B, Cc will be

the distance of its apex from the center C of its base, as seen by

the left eye. As seen by the right eye R, Cd will have the same

value, but c' will lie on the left side of C. Calling E the distance

between the two eyes, and h the height BC of the solid, we shall have

AB:A
E
2^ : Cc and Cc

AE

2AB
which will cive us the results in the

following table, AC being :=8 and Y.z=.2h inches

:

Height.
BCr=A.

1

2
3
4

AB.
7
6
5

4

Cc.

0-279 inch.

0-4166 "

0-75 "
1-25 i;

Height.
BC=A.
5
6

7
8

AB.
3
2
1

Ce.

2-088 inch.

375 "

8-75

Infinite.

((

If we now wish, by directing the axes of the eyes beyond MN to 5,

to ascertain the value of Cc', which will give different depths d of the

hollow solids corresponding to different values of Ci, we shall have

which, nnaking ACS inches as before,Kb:
E

d : Cc' and Cc'
^E
2AB'

will give the following results :

Depth.
Cb=d.

1

2
3
4
5

6

Ab.

9
10

11

12

13

14

Cc'.

0-139 inch.

025
0-34

(I

fc&

0-4166 "

0-48

0-535

Depth.
Ch=d.

7
8
9

10

11

12

Ah.

15
16

17
18

19

20

Cc'.

0-58

0-625

0663
0696
0723
0-75

inch.

a

The values of h and d. when the excentricities Cc, Cc', as we may ca

Cc'ECcE

2AB
anAd 2ABthem, are known, will be found by the formulce h

I

As Cc is always equal to Cd in each pair of figures or dissimilar ptc-

the depth of the hollow solid will always appear much g""^^'^,

than the height of the raised solid one. When Cc and Cc' are botn

0-75 h : d=3 : 12, and when they are both 0-4166, h : rf=2 : 4,
ano

when they are both 0-139 h : d=z0-8 : TO.
'

3. Pseudoscope of Wheatsfone, (Phil. Mag. [4] iii, 151.)—As tUi»

instrument conveys to the mind false perceptions of all external objects.

the author calls it a Pseudoscope. It consists of two reflecting pr'sco ,
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placed in a frame, with adjustments, so that, when applied to the eyes,
each eye may separately see the reflected image of the projection
which usually falls on that eye. This is not the case when the reflec-
tion of an object is seen in a mirror ; for then, not only are the projec-
tions separately reflected, but they are also transposed from one eye to
the other, and therefore the conversion of relief does not lake place.
The pseudoscope being directed to an object, and adjusted so that the
object shall appear of its proper size and at its usual distance, the dis-

tances of all other objects are inverted ; all nearer objects appear more
distant, and all more distant objects nearer. The conversion of relief
of an object consists in the transposition of the distances of the points

which compose it. With the pseudoscope we have a glance, as it were,
into another visible world, in which external objects and our internal

perceptions have no longer their habitual relations with each other.

Among the remarkable illusions it occasions, the following were men-
tioned. The inside of a tea-cup appears a solid convex body ; the ef-

fect IS more striking if tliere are painted figures within the cup. A
china vase, ornamented with colored flowers in relief, appears to be a
vertical section of the interior of the vase, with painted hollow impres-
sions of the flowers. A small terrestrial globe appears a concave hem-
isphere

; when the globe is turned on its axis, the appearance and dis-

appearance of difl^erent portions of the map on its concave surface has

^
very singular effect, A bust regarded in front becomes a deep hol-

lovv mask
; when regarded en profile, the appearance is equally striking.

A framed picture, hung against a wall, appears as if imbedded in a
cavity made in the wall. An object placed before the wall of a room
appears behind the wall, and as if an aperture of the proper dimen-
sions had been made to allow it to be seen ; if the object be illumina-

„
f>y a candle, its shadow appears as far before the object as it actu-

ally is behind it.

.4. RiddelVs Binocular Microscope.—On page 68 Dr. Riddell has

g^^'en a description of this important instrument. As figures, which

J'^are expecting from him have not arrived, we copy the followmg
Jrom a letter of his, published in the BBoston Traveller of Dec. 8.

^im\w.

^- Object to be seen.

*SfA.

nt- "'^ seen.
p- ^fjecuve combiuation.

, ^ .
. , . „

tion,
at"

450'° '•^'^'^ngular prisms of fine glass, separating the rays by internal reflec-

Th^si*; ^IJ'er rectangular prisms, adjnstnWe, for different distances between the eyes

>>y the n i •'''''' ^""'"« of rays, in the direction denoted by the arrows, to be reeeired

A O S'r* '»"d erectors, also adjustable. , . „ , . ,„ ^^ , .„.„

by thl „ ,
•''»"' bundle of rays, in the direction denoted by the arrows, to oe reteivtu

A Op d"'"^ "«''^tors, also adjustable.
, , ,. u- . hKooK-wp^' i" P, may be inverted, or turned half way round, so that the object will be abo\e.

Dr.Riddell prefers to have the stage fixed, and the "'— ---•''- ^"'•

justing the focus of the objective, made to affect the

0. PP, DD.
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"

5, On ilie Koh-i-noor Diamond; by Prof. Tennant, (AthenBeum,

No. 1300.)—At the last meeting of the British Association, Dr. Beke

read a paper ^ On the Diamond Slab supposed to have been cut from

the Koh-i-noor.' He stated:—"At the capture of Coochan there was

found among the jewels of the harem of Reeza Kooli Khan, the chief

of that place, a large diamond slab, supposed to have been cut from

one side of the Koh-i-noor, the great Indian diamond now in the pos-

session of Her Majesty. It weighed about 130 carats, showed the

marks of cutting on the fiat and largest side, and appeared to corres-

pond in size with the Koh-i-noor." Prof. Tennant was induced to

record his opinion of the probability of this being correct. He had

made models in fluor spar, and afterwards broken them, and obtained

specimens which would correspond in cleavage, weight and size with

the Koh-i-noor. By this means he was enabled to include the piece

described by Dr. Beke, and probably the large Russian diamond, as

forming altogether but portions of one large diamond. The diamond

belongs to the tesseral crystalline system : it yields readily to cleavage

in four directions, parallel to the planes of the regular octahedron.

Two of the largest planes of the Koh-i-noor, when exhibited in the

Crystal Palace, were cleavage planes,—one of them had not been pol-

ished. This proved the specimen to be not a third of the weight of the

original crystal, which he believed to have been a rhombic dodecahe-

dron ; and if slightly elongated, which is a common form of the dia-

mond, would agree with Tavernier's description of it as bearing some

resemblance to an egg. SirD. Brewster made some observations, and

stated that the English translation of Tavernier's work left out the

minute details which wei'e fully given in the original. Sir David ex-

pressed his satisfaction with Mr. Tennant's illustration,—which clearly

proved the diamond to be only a small part of a very large and fine

stone.

6- On Glynn and AppeTs Patent Paperfor the prevention of Pir^^^y

and Forgery by the Anastatic Process ; by S. Bateson, Esq., (Athe-

naeum, No. 1300.)—As some may be unacquainted with the nature

of the Anastatic process itself, and of the abuses of which it is capable

in unscrupulous hands, I think it right, in the first place, to give you a

short account of its history, nature, and progress. It was invented

some eight or nine years ago by Mr. Rudolph Appel, a native of Silesia,

who came over to this country. Owing to various circumstances, the

Anastatic printing languished for several years, until tardy justice was

done to its inventor at the Great Exhibition in 1851, when a prize medal

was awarded him. Since that time it has been becoming more gene-

rally known^ The term 'Anastatic' means rising up, or a reproducing

as it were, and very significantly does the name express the result; '^^

by it any number—thousands upon thousands—of reproductions of any

printed document may be obtained, each of which is a perfect/ac-52ffu/^

of the original, no matter how elaborate the engraving may be, or hoW

intricate the design.

I will now endeavor to describe the actual operation of Anastatic

printing. The print of which an Anastatic copy is required is tirs

moistened with very dilute nitric acid (one part of acid to seven o

water), and then being placed between bibulous paper, all superabun
-

\
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/
ance of moisture is removed. The acid being an aqueous solulion,
will not have attached itself to the ink on the paper, primers' ink being
of an oily nature ; and if the paper thus prepared be placed on a pol-
ished sheet of zinc and subjected to pressure, tw^o results folfow :—la
the first place, the printed portion will leave a set-off or impression on
the Zinc

; and secondly, the nitric acid attached to the non-printed parl3
of the paper will eat away and corrode the zinc, convening the whole,
in fact, into a very shallow stereotype. The original being removed
(perfectly uninjured), the whole zinc plate should next be smeared with
gum-water, which will not slick to the printed or oily pari, but will

attach itself to every other portion of the plate. A charge of prinlers'
ink being now applied, this in its turn only attaches itself to the sel-ofF

obtained from the print. The final process consists in pouring over the
plate a solution of phosphorous acid, which etches or corrodes more
deeply the non-printed portion of the zinc, and produces a surface to

^vhich primers' ink will not attach. The process is now complete, and
trom such a prepared zinc plate any number of impressions may be
struck off.

"^
'

.

^ ^ ^

ihe uses to which this invention may be applied are various. Copies
Of tare prints may be obtained without the aid of an engraver. Re-
prodiictiotis of books, or of works out of print, may be had without
setting up the type ; authors may illustrate their own works, and ama-
'eur artists may have fac-similes of pen-and-ink sketches at a very in-

considerable expense. To be in accordance with the facts already
fnentioiied, the anastatic process should only be applicable to the copy-
'"got impressions made with printer's ink ; any other inks, however,
^^en the most fugitive, may be adapted to this operation, and hence,
Without some safeguard, the dishonest practices to which the anastatic
process might be applied would be numerous. Copies of cheques and
Dank notes may be taken so as to defy scrutiny. In point of fact,

'*!! T '^^^^ '^'^^" mistaken again and aaain w'heu examining notes

^"eqiies forged by this process; and as"l have now endeavored to

"J^press upon you the laws, I will shortly describe the antidote which is

ottered by ,he ^^^^^^ p^^^^ invented by Messrs. Glynn & Appel. It is

s beautiful from its simplicity as it is efficacious in its operation. It

onsists merely in impregnating or dyeing the pulp of which the paper
^ made with an insoluble salt of copper. After a series of experi-

an??'
'^^.P^^entees preferred phosphate of copper to any other salt

;

na tor this purpose, sulphate of copper and phosphate of soda are

^
ccessively mixed with the pulp, which, of course, produce an insolu-

^^
salt, the phosphate of copper. Besides this, a very small portion

jj^^ P^c^Jiar oily and non-drying soap is introduced, which affords a
^j^^O'e protection. Should the forger attempt to submit a note or

met^Jr
P*"'"^^^ "^'i t^e patent paper to the anastatic process, a film of

"i^ni
*^'^PP^'' separates between the paper and the zinc, not only pre-

jj^
'°g a set-off, but cements the paper so strongly that the paper must
estroyed—

-it can only be removed in small pieces. Thus, the for-

ban]!^
P^^'shed by the loss of the original, the public protected, and the

of th^^
benefitted, as it is presumed no forger would apply for the value

of d
^-"^^^ ^° unlawfully used. Hitherto, elaborate engraving, beauty

g
^^'§°' ^nd execution by skillful hands have been the sources of pro-

^<^o^'ii Si:aiE3, VoL XV, Ifo. 43.-Jan, 1853. 19

y
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tection, and under such conditions a forger must either be a skilful en-

graver, or employ some person to engrave for him. This fact has gener-

ally led lo the detection of forgery; but you can easily imagine how

justly alarmed bankers will become when they learn that any one who

understands what is called chemical, that is to say, llihographic printing,

may, with the aid of a zinc plate, a little nitric acid and a press, be

able to produce such perfect fac-similes of notes and cheques as to pass

the scrutiny of the most lynx-eyed of their clerks. You will agree

whh me that it would be wrong, if not criminal, to publish to the world

so dangerous a process to facilitate forgery, unless I were, at the same

time, to produce a safeguard which would absolutely defeat such at-

tempts

'/
letter of Geo. Gibbs, Esq.)—The Ice Spring, so called, is considered

by the mountaineers as one of the curiosities of the great trail from the

States to Oregon and California* It is situated in a low marshy ^' swale

to the right of the Sweetwater river, and about forty miles from the

South Pass. The ground is filled with springs, and about eighteen

inches beneath the lurf, lies a smooth and horizontal sheet of ice,

which remains the year round, protected by the soil and grass above it.

At the lime of our passing, July 12lh, 1849, it was from two to four

inches thick, but our guide told us that he had seen it a foot deep. It

is perfectly clear, and beautifully disposed in hexagonal prisms, sepa-

rating readily at the natural joints. The ice has a slightly saline taste,

ihe ground about it, as with the Sweetwater and Platte river country

generally, being impregnated with salts, and the water at one spot near

by tasted of sulphur. Not the least singular circumstance was the

smoothness of the upper surface of the stratum, although formed be-

neath (he soil.

5. MoUusca of the West Indies.—Prot C. B. Adams of Amherst

College, Mass., who has been engaged in personal explorations of the

West Indies, and has described a large number of its Mollusca, is o^"

sirous of obtaining further facts relating to the distribution of species,

and invites the cooperation of any who are willing to aid him. -W^

states that parcels may be forwarded to him through Robert Swiit,

Esq., of St. Thomas, W. I., J. H.
City, or J. M. Murray & Co., BookseiL.., .^„
Specimens of doubtful locality would be of little value, and the locality

should be minutely stated. In all cases when desired, he will return

other shells in exchange, for which exchanges he is well furnished \vitn

species from all parts of the world. ^ ^
6. Earthquake in Neiv England.—-On Saturday night, the 27th o^

November last, near midnight, an earthquake was felt at Salem, Bey

erly, Woburn, Groton and VVenham in Massachusetts, and also at t-^'

Red field, Esq., 16 South st. N. Yorfc

ikseilers, 139 Atlantic St., Brooklyn.

eter in New Hampshire,
aroused the people from the

the houses, etc.

nds, and
The shock lasted about thirty seconds, an

^
eir slumbers, causing a sensible shaking

7. Fossil Elephant.—The Zanesville (Ohio) Courier reports the re-

cent discovery of a fossil Elephant on the line of the Central Um

railroad, on the river in the eastern part of Zanesville, in a tolera& y
part or z.anesvint?, m « ^— \

good state of preservation. This is the third of the same species

has been discovered in this bank within a few years. One of the tus
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was sound, but broken off 8 feet from its base; its circumference at
the lower end was 26^ inches, at the upper 16J. Two of the molars
weigh 20 lbs. each, and two 14 lbs.

8. Gold in Vermont; by Prof. O. P. H(tbbard, (from a letter dated
Hanover, N. H., Dec. 9, 1852.)—Tcday, Mr. Kennedy of Plymouth,
Vt., southwest of Woodstock, has brought me some specimens of gold
found in Bridgewater, west of Woodstock, in spongy or mossy pieces,
scales and knobs, which were all taken from the gangue ; also in white
^juart^; and in ferruginous quartz more or less covered with the red
oxyd of iron, associated with galena and copper iron pyrites.

OBITUARY.

Gideon Algernon Mantell, LL.D., F.R.S., F.G.S., &c., died at
his residence in Chester Square, London, November lOth, aged, we
'>elieve, about sixty-four.
yiten, during our editorial career of thirty-four years, have we been

called to the painful duty of recording the death of men, coadjutors
^^^h us in the cause of science, and of not a few with whom we have
een connected by ties of personal friendship; but never have we
een so painfully surprised, as by the recent announcement of the sud-
en death of the eminent and excellent man named above.
thirty years ago, his splendid quarto of 320 pages, with 43 plates,

evoled to the geology of Sussex, his native county in England, made
^t« appearance. It was followed, at the end of five years, by a thinner
^^arto, equally a finished production, with 21 plates illustrative of the
geology of the southeast of England, including Sussex and Tilgate
orest. These original works, abounding with interesting and instruc-
Jve observations, established the author's reputation throughout Europe
an able geologist, and as an acute and successful expositor.
A he scene of his personal researches in geology, commencing at

:^,^es, his native town, extended from London and its vicinity to
f^righton on the English channel, and from Dover to the Isle of Portland,
deluding Hampshire and the Isle of Wight, and never was a geological

", ^ more faithfully or more successfuUy.expIored. Dr. Mantell made
'«o occasional excursions into Wales and Derbyshire, to Oxford, Edin-

W M
*^^' '^^^^ ^^^^^'^ ^^ ^^^ *^^^^''"' ^"^ ^^^ colossal reptiles of the

enlden formation below the chalk, make a conspicuous figure in his

^i^^'^*^ong a multitude of other organic relics of early creations.

^ ^' Mantell lived successively at Lewes, Brighton, Clapham and
^^idon^ in all of which places he sustained an extensive professional
F^ctice, both in medicine and surgery, and still found time, in con-
quence of his great industry, to cultivate geology and the allied

on^th^^^'
especially comparative anatomy, and to give many lectures

^
/hese subjects, in compliance with invitations from various towns and

inc!^t
^^ ^ lecturer, he was hicid, animated and eloquent ; and hav-

Qf* I
advantage of a noble presence, with a voice of great power and

He^h ^^ ^^sical cadence, his appearance was eminently attractive,

chast^
^ P^*'fect command of the most appropriate language, and his

HiV^^^f*^
enthusiasm always carried his audience along with him.

^eceT *^^^^^^ed celebrity insured on the part of the public a welcome

Yea
^
'k^

^° several important works, which, in the course of a few
^ ^^s, he wrote and published.
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The Wonders of Geology^ in 2 volumes, was an embodiment and

enlargement of his lectures, and a more instructive and delightful work

on that science has never been produced. It passed through several

editions in England ; and an American edition (printed in London) was

published, prefaced by an introductory discourse intended to adapt the

work more particularly to this country.

The Medals of the Creation^ also in two volumes, contained a learned

and instructive synopsis of the fossils of all ages, and was illustrated

by numerous excellent figures.

The Geology of the Isle of Wigkt^ in one volume, gave a full and

faithful account of that beautiful and remarkable island, replete whh

fossils and containing in its lowef strata, limbs, vertebrse and other bones

of ancient reptiles more colossal than any that had been before dis-

covered. This work also is fully illustrated.

Nearly the last of Dr. MantelTs great labors was a digested account

of the fossils in the British Museum, with illustrations; it forms a thick

volume, and is entitled Petrifatlions and their Teachings, It is a very

interesting and instructive guide through the British Museum, and is

fitted to be a pioneer in palaeontology generally*

Among his smaller works—the tiisiory of a Pehlle—w^s a charm-

ing little book, adapted to the capacity of young people and even of

children, while it was acceptable to the mature geologist; it passed

through many editions.

Two thin quartos, amply illustrated (as usual with the author), one

on the Fossils of Sussex, and the other on the Geology of Leith Hill?

are gems in geology.

His Daya'' Walk around Lewes^ is an excellent guide in that region,

both in geology and archseology. On archceology as regards the proofs

of the existence of man In different geological eras, he delivered an

important lecture before the Archaeological Society of Oxford University.

To the list of Dr. MantelPs works, we add a handsome quarto riar-

rative of the visit of William IV. and of Queen Adelaide at the ancient

borough of Lewes, with original poetry and portraits. Also Thongbts

on Animalcules, and a splendid Pictorial Atlas of fossils, the illustra-

tions chit?fly selected.

Of his numerous memoirs, those on the fossil reptiles of the southeast

of England—on the Belemnite and Belemnoteuthis—and on the Moa,

the extinct fossil bird of New Zealand, are among the most remarkable.

He was employed, near the close of his life, in revising the Medals

of the Creation for a new edition, in which he was remodelling it so

far as to make it almost a new work; but the delay in the printing

caused him much uneasiness. The revision has been left by him in an

unfinished state> and it is earnestly to be hoped that some scientific

friend, equal to the undertaking, will resume the work and carry"

through.

Dr. Mantel!, a number of years ago, sustained a severe injury on the

spine, in consequence of a fall from his carriage, and an incurable

tumor arose, which by its pressure upon the nerves of the spinal chord,

His eldest son, Mr. Walter Mantell, living in New Zealand, c

is father a large collection of the bones of the Moa.

\
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produced at first temporary paralysis, and subsequently through life,

frequent and intense neuralgic suffering, attended by great emaciation.
Still his powerful and ent'husiaslic mind rose above his sufferings,
alihough they often deprived him of sleep. He wrote several of his
works while he was a martyr to pain; at the same time he continued
nis professional visits, and at the bed aide of his palienis, and when ia
society at home or abroad, he assumed a degree of cheerfulness which
niight have led any one to suppose that he was in perfect health.
A|unng the last week of his life he suffered intensely, and was deprived
almost entirely of sleep ; still, although observed to look unusually ill,

lie gave a public lecture, with his usual animation, two days before his
exit,^ and visited his patients the very day before he died. He also
continued to labor upon the Medals, until he retired to his chamber, on
the night preceding his decease. He was then in great suffering; and
at 3 clock p, M., of November 10, he passed gently away without a
struggle, and probably was never conscious of his transition, until his
spirit awoke in another world.
As a personal friend, Dr. Manlell was most interesting and estimable.

"is affections were vvarm, his intellectual perceptions acute, and his
capacity for social enjoyment was so great, that the presence of a friend
^'OLised his active mind even when suffering intense pain; his powers
jnstanily ralh'ed and poured forth treasures of knowledge nnd often
Herary and poetical effusions with a natural eloquence and finished
grace which made him a most delightful companion. In affairs of
ysiness, he ^vas ever exact and responsible, and as far as possible, left

^0 pecuniary transactions to be finished by other hands.

,

He was an elegant artist; his off-hand pen or pencil sketches, occa-
sionally enclosed in letters to his friends, were both elegant and effec-
'ye, and most of his illuslrations in his earlier works were drawn by

X^\^' ,
^^ '^ stated on the title-page of the Geology of Sussex, that

e drawings were made bv the author and the engravings were exe-
cuted by Mrs. Manteil. This lady and three children survive.

,^r. i\Ianteirs ancestors were distinguished in several of the arbitrary
^>gns of England, as friends of human liberty, and some of them paid
^he price of , heir blood,

.^r. Manteil was remarkable for his candor and kindness, and for
cientific justice,"* especially To original discoverers, whether eminent
rnumble, and no British philosopher excelled him in liberality and

courtesy towards the scientific and literary productions of this country
^"o^their authors.

^'^^^*^g^i he sold to the British Mtaseilm some years since the greater

L *^ his vast collection of fossils of the southeast of England, his

Private dwelling was still a rich museum of most interesting objects
feature and art:—every thing conspired in perfect unity, to one

D
of the^*

?^^^tell transmitted to Baion Ctivier the then (18t>2) newly discovered teeth

^er's
^^^^"^^^ ^''^ssil reptUe, since named the lo^uanodon ; and in the record of Cu-

Forest ^^si-^
^^"^^^^ by Dr. Manteli in his Geology of Sussex and Fossils of Tilgate

niu^itrin n' ^' "^^^ ^^^ *^^ following expressions, which prove that he gave to the

^^ tentil ^^ ^*^"* certainemont incontitis—je crois qu'elles appartient—a Tordre
P ies—n'aurious nous pas ici iin animal noveau, un reptile herbivore V

i
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effect, corresponding with the accurate science and elegant taste of the

lamented proprietor. The rare combination of exact and thorough

scientific knowledcre with the enthusiasm of a discoverer and the rich

but chastened diction of a poet, were never more remarkably united

than in him. His letters were a rich feast to his friends. Full of

information and thought, and the kindest feelings, and being punctual in

responding to letters addressed to him, those who were so happy as to

enjoy his confidence and correspondence always hailed with joy his

beautiful and well known inscriptions.

Dr. ManlelPs early training in religion was under pious parents, and

his retentive memory enabled him when young to repeat a large part

of the Bible by heart. This statement, which came to us from his

own lips, is in accordance with a fact which illustrates the power of his

memory, that, in conversation, he would often repeat with perfect facil-

ity and accuracy, whole pagfes of his favorite English classics, and with

that finished and graceful intonation for which he was so remarkable.

B. S., Sr.
^

Dr. Daniel Drake.^—Dr. Drake died in Cincinnati, his place of resi-

dence, Nov. 7, aged 67 years. We defer to another number a farther

obituary of this distinguished man.
Dr. Pfaff, senior of the Professors of the Royal University of Kiel,

has died within a few months past, at the age of 79.

VII. Bibliography.

1. First Principles of Chemistry ; by B. Silliman, Jr., third edition,

553 pp. 12mo. Philadelphia, Loomis & Peck.—This work has been

throughout revised and to a great extent re-written by the author, and

it has thus been brought up to the present state of the science. More-

over the illustrations have been much increased in number.
The latter portion of the volume, embracing about 160 pp., is an in-

troduction to Organic Chemistry, by Mr. T. Sterry Hunt, Chemist ^to

the Geological Commission of Canada, and has been re-wrillen by hun

for the present edition. The author is well known to our readers, by

his various communications to the Journal of Science during the last

six years, and we find many of his peculiar views embodied in the

treatise before us. Although limited in its plan, and intended as a

work for the young student, there are many points of interest and nov-

elty which render the book not unworthy the notice of more advanced

scholars.

The theory of chemical changes announced by Mr. Hunt, is very sim-

ple. The changes are reduced to two cases; direct union on the one

hand, and direct division on the other : either of these may occur inde-

pendently of the other, but they are very often united ; the body hr^^'f

by the first process is directly broken up by the second, and if the affini-

ttes which produced the union have been subverted, the results of tn^

division are unlike the original factors, and we have the case of double

decomposition, or equivalent substitution, in which process he suppose

that direct union always forms an intermediate stage. This is Hlusfra-

ted by the case of olefiant gas Ci Hi, which unites directly with ^'^'

to form the body Ci Hi CI2 ; this under certain conditions may brea
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up into HCl, and C* Hs CI, these being products of substitution from
C4H4, and from CI2 ; for these decompositions are always reciprocal,
and C4 H3 is equivalent to CI and to H. The author insists that rhe
notion of equivalents has been too much restricled by the definitions
imposed at an early period of the science, and with Gephardt considers
nfty-eight parts of manganese in permanganic acid, to be as truly the
equivalent of CI and of H, as twenty-eight parts are in the prolosalts,
or eighteen and two-thirds parts, in the persalts of that metal. Organ-
ic is distinguished from inorganic chemistry, as being the c|iemistry of
the carbon series, Including all those bodies which evolve carbon in
their ultimate chemical analysis. But even this distinction is arbitrary,
and there are groups of homologous bodies which unite the two divis-
lons.^ Hydrogen, in its equivalent of four volumes, and represented as

^=5 IS regarded as a type of all the hydrocarbons, and the homologue
of such as are represe'^nted by (C2 H2)n H2 ; while hydrochloric acid,
HCl, the metats, M2, and the hydrid of copper of Wurtz, Cu2 H, or
^u H, in which cuprosum^ or copper in twice its ordinary equivalent,
replaces H, are species of the sanae type.

^
nater, represented as H2 O2, and equal to four volumes of vapor,

is m the sam*^ way bibasic, being the prototype of oxyds, hydroxyds,
and sulphids, and the functional homologue of the alcohols, and ethers
ot the formula, {C2 H-jn, H2 O2. All the other ethers are homolo-
gous with their parent acids. These important relations, since recog-
nized by Gerhardt and Laurent, were first pointed out by the author, in
the pages of this Journal.*

I- he peroxyds like Ba2 O4, and the corresponding sulphids, are not
Regarded as bodies in which the metal unites in a less equivalent than
^^ the protoxyds, but, from analogy with the higher sulphuretted ethers,
^s proioxyds and protosulphids, which have directly fixed O2 and S2,

vvhile he rejects the terminology of the compound-radical theory,

^J
author maintains the principle insisted upon by Liebig that the

e hers are analogous to salts, and that a group like (C2 H2)n H, equiv-
^'ent to H, may be substituted in acids, for the hydrogen replaceable
oy a metal, thus explaining the loss of basicity, which the hypothesis

gerhardt leaves unaccounted for. This question has been treated
^^ length by the author in this Journal.t

1

" describing the cyanic compounds, he suggests that oxygen may be
oued upon as replacing carbon in many bodies, without any change of

ype, C2 II2, and C2 HN, are thus assimilated to water O2 H2, while

thu
^^1?^"' 9* N2, corresponds to peroxyd of hydrogen, O4 H2, and
s ihe fixing of the cyanic elements, is to be compared to the combi-

tio^^^^^
^ater. In the case of the hydrocyanic ethers, the substitu-

^^

n of C2 H N for the O2 H2 of any alcohol, enables us to add C2 to

® group, and thus to rise to the acid of an alcohol higher in the or-
ganic Scale

Bou ' P^'>''^yanids, whose equivalent he finds in the liquid obtained by

[f
»n acting with chlorine, aided by sunlight, upon a hot saturated

_J^on of cyanid of mercuy, and having the formula C12 N^ Cii4,

March, 1848, p. 265, and July, 1849, p. 91, et seq.

May, 1849. p. 399, and July, 1849, p. 89.
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contain generally six equivalents of hydrogen or a metal ; the ferrocy-

anids being C12 Fe2 M4 Ne, and ihe ferricyanids, containing iron in

tvvo-lhlrds its ordinary equivalent, C12 Fe3 Ms Ne. These two sails

are respectively quadri- and tribasic, but in the nitroprussids the first

form has lost H2 becoming bibasic, and the new type will be C12 Fes

M2 Ng ; while in the salts of Playfair, O2 has replaced C2, or NO2,
is substituted for N C2, and the formula becomes (Cio O2) Fe2 M2 Ne

;

a constitution which, in another form, Gerhardt has shown to corres-

pond perfectly with the analytical results obtained by Playfair,

A similar view is extended to the nitric species o^ the hydrocarbons

and nitrobenzene, C12 H5 NO4, is compared with bitter-almond oil,

Ci4 He O2, by writing its formula (C12 O2) (H& N) O2. This novel

suggestion seems deserving of farther attention.

In treating of the oxydaiing power of a solution of a ferricyanid

with hydrate of potash, it is suggested that peroxyd of hydrogen is the

oxydaiing agent, as the assimilation of 2K from 2K H O2 will give

H2O4; and ihe same view is exiended to the oxydizing action m
moist chlorine, for Cl2-|-2B2 02=2H C1-4-H2 O4.
The views of the constitution of the cofn|)ound ammonias, and ihe

bodies of the kakodyl series, wliich appeared in this Journal for March

1851, and were republi?^hcd in the London Pbilosophicnl Magazine of

May following, are here re|)roduced ; and the newly discovered vola-

tile base piperidine Cio Hii N, is noticed as homologous with arsine

and stibethine. These alkaloids are to the ammonias, what aldehyd is

to alcohol, differing by H2. Slrecker's fine researches on the bile are

embodied, and the close association of the sulphur-acid with the other

species, serves the author to illustrate his idea of the protein boHies,

which he regards as mixtures of a species containing sulphur, with a

normal species having the composition of an amid, or rather nitryl of

cellulose, and represented by C24 Hit N3 Os ; so that it may produce

C24 M20 O20 and 3N II3 by taking up 6H2O2. The different forms

of protein are compared to the isonieric bodies, cellulose, starch, and

dextrin.

Gelatin is regarded as a similar derivative of glucose, with four

equivalents of ammonia, and to be C24 li2o Ni Os, capable of regen-

erating grape sugar and ammonia by taking up 8H2 O2. These form-

ulas, supported by a comparison with many analyses, and by the pecu-

liar reactions of gelatin and prolein, have already been published i"

this Journal,* and noticed with high commendation, by the editors of

the Comptes Rendus des Travaux de Chimie, Messrs, Laurent and

Gerhardt.t

There are many other subjects of interest in this little treatise, and

we recommend its perusal to all chemical students.

2. A Memoir on the Equinoctial Storms of March-Aprih ^^r/^
an Inquiry into the extent to lohich the Rotatory Theory may he apphed

;

by F. P. B. Martin, Esq., (Athenaeum, No. 1294.)—From the notices

which have from time to time appeared in the pages of the Alhenaum

our readers have been made well acquainted with the main poitnso

the theory of storms. The work before us—which is not published-

* See this Journal for Jan., 1848, p. '^4—Sept., 1848, p. 259, and Jan., 1849, p. W
t
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IS a collection, from all available sources, of such information as tends
to prove the correctness of the rotatory theory, as applied not merely
to the storms of the tropics, but to those also which occasionally strew
wrecks upon our own shores. An immense mass of information has
been gathered together, consisting mainly of extracts from logs, mete-
orological registers, &c., which cannot but prove eminently useful to
all who are interested in the solution of the problem. From a careful
examination of Mr. Martin's examples and reasonings, we feel con-
vinced of the correctness of his views. Further information is prom-
jsed

;
and judging from the character of that before us, it is likely to

be of much value. This would, however, be very considerably in-
creased if the book were to pass through the hands of a publisher:

—

by which means a better style of printing would be insured, and the
tne book would be procurable by those who may require to consult its

tables. [The theory advocated is essentially that of Mr. Redfield.]
3. Curiosities of the Microscope; or Illustrations of the Minute

Ijarls of Creation
; adapted to the capacity of the Young, with colored

ustralioas; by Rev. Jos. Wythes, MJ.)., author of the Microscopist,
etc. 132 pp. Philadelphia, 1852. Lindsay & Biakiston.—This is a
oeautiful little book for children, beautiful in its printing, its colored
plates and its whole getting up; and is well adapted to instruct and
aniuse those for whom it is intended. There are 12 plates, containing
numerous figures, drawn with much care, even to minute details. The
spirit of the work is excellent, and we wish it in the hands of all the
children of the land.

4- -Analytical Physics, or Trinology ; a New Theory of Physical
gcience; by Robert Foefar. 120 pp. 12mo. London, 1852. H.
ailliere.—The author opposes the common doctrine of " attraction,"

^''g^^ing that cold is a positive agent distinct from heat, and that the

^^oautagonistic elements, heat and cold constitute the motion-producing
cause throughout the universe. Such a conclusion requires better evi-
ence for its support than the author has brought forward.

• Lectures on the Electro-magnetic Telegraph, tcith an historical
^count of its rise and Progress, containing a list of the number of
^'Ggraphic lines of the world, illustrated by 56 wood cuts and 2 cop-
p^-plate engravings; with an Appendix containing the decisions of
^ages Woodbury and Kane in the celebrated Telegraphic trials; by
•^mNcE TuRNBULL, M.D., Lecturer on Technical Chemistry at the

^anklin Institute of Pennsylvania. 140 and 46 pp. 8vo. Philadel-

r'^yS52.—The different kinds of Electric Telegraphs are well illus-

.ed and described in this work, with full details; and the eleriientary

i|.|J"!^'P'^s upon which they operate are explained so as tobring the

rp.^^.^^bject within the comprehension of minds uneducated in science.

IgL''^^^ of Morse's Telegraph in the United States have a length of

W ^^'^^' and House's and Bain's lines are each about 2,000 miles

who!
'^^^^"^'^ ^'l 20,047 miles. In England, Scotland and Ireland, the

tria 1 aK^^^
''"^ ^^^^^^ "^^ ^'^^^ "^"^^ 5 '" Prussia, 1,493 miles

;
in Aus-

g
y^3 niiles; in France, 400 to 600 miles.

Tjient,'^^^ ^/ Science, being a Record of Inventions and Improve-

hnd r!u^^^^^^^ ^^*^"^^5 conducted by J. Hamilton Smith, A.M., Cleve-

Sto ' ^®^^- ^^ ^ year.—The Annals of Science made its first

^ Series, Vol XV, ]S^o, 43.—Jan., 1853. 20
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appearance on the 15th of October, and is issued in semi-monthly num-

bers of 16 pages, large 8vo. It is devoted to practical and iheorelical

science, treating, ia its articles and selections, of the subjects of astron-

omy, geology, zoology, meteorology, physics, practical chemistry and

the general applications of science, and is calculated to do much for

the progress and diffusion of knowledge. Judging from the numbers

which have been issued, and our personal acquaintance with the editor,

Mr. Smith, we are assured that the work will be well conducted, and

will thus commend itself to the favor and substantial support of all who

care to know of the discoveries In science that are daily coming to light.

jf the Astroiiomical Observatory of J

»

D. C; No,' I, containing the description of the Observatory, and the

description and use of the Transit Instrument and Meridian Circle. 216

pp. 4to, wiih 8 plates.—The Observatory at Georgetown was erected

mainly for the instruction of students, and this first volume of the An-

nals contains, as the author, Prof. James Curley, states in his preface,

a simple account of what was done in building ihe house and mount-

ing some of the instruments, and also a full explanation, adapted to

young persons, of almost every thing connected with the Transit In-

strument and Meridian circle ; together with an explanation of the

method of finding the difference of longitude by meridian observations

of the moon and the stars near her. The longitude of the Observato-

ry is stated at 77^ 4' 33^' west of Greenwich, and the latitude 38^ 54'

26'' north.

8. The American Polytechnic Journal^ a new Monthly Periodical

devoted to Science, Mechanic Arts and Agriculture, conducted by P^''^^*

Chas. G. Page, M.D., late Chief Examiner of Patents, J, J. GnEENOtrGH,

M.E., C. L- Fleischmann, C.E.—This new Journal, the first num-

ber of which is annonnced to appear in January, is under the gen-

eral supervision of Prof. Page, for the departments of Physical and

Chemical Science, Mr. Greenough for the Mechanic Arts, and Mr.

Fleischmann for Agriculture. This Journal has the advantage ot high

ability in its editorial corps, and from its practical character combined

with scientific excellence, it must secure extended popularity, and prove

of great value to the science and arts of the country. Its position ^
Washington, where the Patent Office is established, gives it great ad-

vantages. The monthly numbers will contain about 70 pages, and be

fully illustrated by engravings, ,

9. The Canadian Journal a Repository of Industry, Science and

Art ; and a Record of the Proceedings of the Canadian Institute, To-

ronto, Upper Canada. Published by H. Scobie, for the Council of the

Canadian Institute.—A monthly 4to Journal, of the above title, v'^j'

commenced at Toronto in August last. The departments of Practical

and Scientific Agriculture, Mechanics, Geology, Chemistry and Phys-

ics are represented among the articles in the August and September

numbers. We observe the name of Captain Lefroy, of the Toronto

Observatory, among its contributors.
10. Palc^ontographical Socie/3^.~ThePal^ontographicaI Society has

just issued a volume for 1852, containing a Monograph of the Bntis"

Fossil Corals, by H. Milne Edwards and Jules Haii^ie, ^^'P^.JJ
Corals from the Permian formation and the Mountain limestone, wn

16 4to plates ; a Monograph of British Tertiary Cretaceous, Ooli"
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and Liasslc Brachiopoda, by Thos. Davidson, Parts I, 11, and III.

with 18 plates; a Monograph of the Eocene Mollusca, or Descriptions
of Shells from the older Tertiaries of England, by Frederick E. Ejd-
^ARDS, Part II, Pulmonata, with 6 plates; a Monograph of ihe Echino-
dermata of the British Tertiaries, with 4 plates, by Prof. E. Forbes.

^

The illustrations of the publications of the Palceontographical So-
ciety are of remarkable beauty, and the works issued are worth
comparing them with the books of the trade—five times what they
cost. By a payment of a guinea a year, any person is entitled to
the volume or volumes of that year. To the geologist ihey are in-

dispensable.

11. Quarterly Journal of Microscopic Science, including the Trans-
actions of the Microscopical Society of London, edited by Edwin
Lankestkr, M.D., F.R.S., F.L.S., and George Busk, F.R.C.S.E.,
^.K.S., F.L.S,—The first number of this Journal was issued in Octo-
'^r- It contains various papers on microscopic subjects and is illus-

trated by four lithographs. It will be found a valuable acquisition to
all who are interested in microscopic investigations, and to zoologists
generally. The amateur microscopist is often in want of subjects for
investigation, or needs a hint from some one skilled in science as to the
objects of interest around him. The Journal of Microscopic Science
coming to him quarterly will supply what in'^this respect he needs, be-
sides giving the results of profound researches of microscopists abroad.
Ve direct attention to the Prospectus of this Journal published with

this number of our Journal.
12. Alexis Perrey, (Prof, a la Faculte des Sciences de Dijon.)
emoire siir les Tremhlements de Terre ressentis dans la Peninsule

^^'^(^o-hellenique et en Syre, From the Mem. Couronnes, etc., Acad.
°y- de Belgique, vol. xxiii.—Note sur les Tremhlements de Terre

ressentis, en 1847, 12 pp. 8vo ; en 1848, 8 pp. 8vo, Bull. Acad. Roy.

^ ^elg., vol. xvi ; en 1849, suivie d'un Supplement pour 1847 et 1848,

g^ pp. 8vo, Bull. Acad. Roy. de Belg., voh xvii; en 1850, 20 pp. 8vo,
^^1'- Acad. Roy. de Belg., vol. xviii.

, "r~;— Boctimenls relatifs aux Tremllements de Terre dans le nord

iLrT^''^^^ e/ de VAsie. St. Petersburg, Acad. Imper. des Sciences,
^^49. 32pp.4to,

Memoires sur les Tremblements de Terre aux Etals-Unis

Extrait des Annales de la Socieie'\dans le Canada. 62 pp. 8vo.
^^mulation,vol. vii, 1850.

. ^^^^^y, as the titles of his works shows, is engaged in a thorough
^^estigation of earthquakes. His researches have been carried for-
^.^rd with great energy, and he already looks towards generaliza-
^^sof mu(.[^ importance, with regard to the unequal prevalence of

IJnquakes in the different regions of the globe, in different years,

^^ the different months of the year. In his paper on American

ea

and

lo
jL^^^^^^J he has gone over the early historical documents relating

fact
^ ?^""^^3^' ^^^ thereby he has brought together a great number of

^ that had been forgotten. We should be glad to cite from this

men? ^P
^^^S^h' had we space. It will be doing much for this depart-

n^aki
^^*^"ce, if any persons having records of earthquakes or

Prof ^P
*^^^^^^^tions at the present time, will send a copy of them to

Kerrey at Dijon. The facts will be most gladly welcomed by
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him, and will be placed on record in some of the journals of the day,

or publications of societies.

13. Norlon'^s Literary Register^ 1853 ; by C. B. Norton, New York.

12mo., 1852, 25 cts,— Mr. Norton by his Literary Advertiser^ and the

Register here issued, is doing much to distribute a knowledge of the

Publications coming monthly from the Press both in this country and

abroad. The Literary Register for 1853 contains a Hst of American

and English publications for ISSS, a list of Publishers, a Catalogue of

the Libraries in the United States, with particular descriptions of the

Libraries of Harvard College, Yale College, and Brown University, and

of the Worcester Antiquarian Library, the New York State Library,

and Redwood Library, An almanac for 1853 is also connected with

the Register. Tlie volume is prepared with care and svill be found

highly useful-

R. Hogg : British Pomology. London,
A. DE QuATUEFAGKs: Observations sur les Notilnqiies; Memoire sur la Phospho-

rescence do quolques Invert^br^s marins; Etudes sur les Types Inferiour^^ de Tem-

branchement des Anneles. 170 pp. 8vo, -with several plates. From the Ann. ^^

ScL Nat. [3], vol. xiv,

G. r. Rammelsberg : Lehrbuch der Krystallkuiide, oJer Aiifuugsgriinde der Kr}J
tallograpliie, Krystalloi)hysik und Krystallocheiuie. 286 pp. 8vo, -with 250 ^oo^'

cuts and 3 plateg. Berlin, 1852.

G. FoaciiHAMMER, J. Steenstecp and J. Worsaae : Undersogelser i geologisK-

antiqvarisk Retning. Fortsaittelse Nr. 1. CopeTihar/m, 1852.
G.FoRCHHAMMEn: Hans Christian CErstcd ; et Miudoskrift liest i det Kongeli^

danske Videnskabernes Sebkabs Mode den 7de November, 1851. Copenhagen, IB^'-

G. FoRciiHAMMF.R : Oversigt over det Kgl. danske Videnskabernes Selskabs For-

haudlinger, og dets Medlemmers Arbeider i Aaret, 1851. Copenhagen.
H. Rixk: Oui den geographiske Beskaffenhed af de danske Handelsdistrikter i

Nordgronland, tilligemed en Udsigt over Nordgronlands Geognosi. 62 pp. 4t*), wita

a chart. Copenhagen, 1852. Among tlie minerals of North Greenland there a^

inesotype, stilbite, okenite, analcime, native copper, and chrysocoHa, nephi'ite m

jasper, calc spar, arragonite, quartz crystal and chalcedony. „ .i

,

Proceeoings Bost. See. Nat. Hist.—October, 1852. p. 209. Skeleton ot ti

Chimpanzee; p. 210. C. Girard, on Niobe (Girard) zonata, from the l*'^^^^^'';?^ j''

^

ton, N. limacina {=Planaria limacina, Fahr.\ Fovia (Girard) Warrenii, of <^^._

Beach, Dugesia Foremimii, from near Washington, D. C, Amphidetus Kurtzii- p
2U.. Syuapta peUucida, n. sp.; Stimpson and A^ur^^.—p. 220. Officers for the eii=

ing year—J. C. Warren, President, C. T. Jackson and D. H. Storer, Vice Pj^e.^j^rlv

J. Eliot Calx>t, Corresponding Secretaiy, N. B. Shurtleff, Trcasiu-er. C. K. ^'^^^^^^
Librarian.—p. 222. Axius serratus, n. sp.; Stimpson.~p. 22'd, Remarks on the up

saurus ventralis; Br. Burnett—x>. 224. Two new species of Ophiolepis ; ^^""^^_
JaITRKsherICHT DliS NATURWIiidENSCUAFTUCHEN VeUEINKS IN HaLLE, ^"^ ^f ipg.

Jime. 1849, 1850, ltJ2 pp. 8vo, witli 1 plate ; 3d year, 1850, 190 pp. with 3
p^^i »

4th year, 1851, SOf; pp. ^vith 4 plafes; 6th year, 1852, 1st and 2nd parts, 10^ i'r

with 3 plutts.

by G, FiscUr de Waldkeim ; on waves, by A. Popoff; on the tyraique systeiu»

part Terrains hemelysiens, by Andrzelowski, eta
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AJ)VERTISE3IENT.

Xhe large and constantly increasing number of micro-
scopical observers, and the demand for information
relating to improvements in the Microscope, and dis-

coveries made by its aid, have encouraged the belief

that a Journal devoted entirely to researches prosecuted
by this instrument would be welcomed not only by
those who are professionally interested in its use, but
by all who employ it for amusement and instruction.

Although the branches of knowledge in which the

Microscope is employed as an instrument of research
very various, yet it so happens that the departments
01 science in which it is used are precisely those most
intimately connected with each other. It is on this

ground that the Editors hope to meet with encourage-
nient from various classes of labourers in the field of

Science. Ko department of knowledge, inquiry in

^bich can in any manner be assisted by the aid of the

Microscope, will be neglected. In recording the forms
of minute crystals, the molecular arrangement of mineral

bodies, and the structure of fossil remains, the Editors

hope to render assistance to the Chemist, Mineralogist,

jnd Geologist. In the investigation of the tissues and

functions of plants and animals, and the countless forms

^ microscopic creatures, they hope to interest the

o^nist, Zoologist, and Physiologist; whilst

cording all that is being done by the Microscope for the

fincidation of the minute structure of the human body
bealth, and the state of its fluids and solids in disease,

y trust to be able to secure the support of the

Medical Profession

B
in re-

the
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At the same time that they anticipate general en-

couragement, the Editors are happy to announce that

they have made arrangements with the Microscopical

Society of London to publish regularly, with illustra-

tions, the papers read before that Society. This de-

partment of the Journal will be paged separately, and

will for the future constitute the Transactions of the

Microscopical Society. On the value and importance

of these Transactions it is unnecessary to enlarge ; they

have at present a large circulation, and the object of

the Microscopical Society in publishing them in another

form is, to give them greater publicity, and assist in the

wider diffusion of all information relating to the use of

the Microscope.

In addition to these Transactions the Journal will

contain

:

I.^ Original Communications upon all subjects requiring

elucidation by the Microscope, and also upon those relating

to the structure and employment of the instrument itself.

II. Traxslatioxs axd Abstracts of Papers in Foreig-v

all

Illustrations.—These will

Microscopists

%vill

more generally and more accurately than has hitherto been

the case with the labours of continental observers. The in-

defatigable industry, and, in most respects, the scrupulous

fidelity of German microscopical obsei-vers, though well known

and properly appreciated by a few, are, it is much to be

regretted, but little known to the great bulk of English

Microscopists ; who will therefore, it is to be hoped, regard

with f^tisfactlon the prospect now afforded them of becoming

acquainted with what has been done or may be doing abroad;

in any subject in which they may be interested or engaged.

III. Critical Kotices of Books of Interest to the

iVIiCROScoPiST.—These will refer not only to works specially

relating to the Microscope, but also to such portions of other
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IV. Microscopical Notices and Memoranda, a:^d Cor-
KEsroxDENCK— It IS intended to include under this head
miscellaneous or isolated facts, and short observations or
notices, which may be considered worthy of record or likely

observers

department

furnish
a paper or monograph on any particular department of
Science, may yet have met with individual facts which it

may be conducive to the instruction of others or the interests

of science to record. vdll be given,

references to all works, plates, or memoirs, in which micro-
scopical subjects are concerned.

V. Proceedings of Local Microscopical Societies.—In
niany parts of England, and in America, societies have been
established after the model of that in London; and as

far as possible the proceedings of these bodies, as weU as of

tne various Natural History and Medical Societies, where
reference is made to the Microscope, will be given.

It may be observed, in addition, that it is intended

to give illustrations to every paper in which they may
^^ required, to the full extent that the means at the dis-

posal of the Editors will allow. The number, therefore,

and value of these illustrations will be increased in pro-

portion to the success of the Journal.
It is thus confidently anticipated that the projected

Journal will afford, in the first place, a convenient and

feady means for the production of original observations

properly illustrated ; and, secondly, a mass of informa-

^on, drawn from all sources, and calculated to interest

|iot only the scientific observer, physiologist, and patho-

st, but also a large class of readers who might

onsider themselves as belonging to none of the above

^ the discursive lover of the beauties of the minute

^nd wonderful in creation, as displayed to human gaze

"y the agency of one of the most important and inter-

esting of man's inventions

—

the microscope.
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c'imraunicalions offered, have been, or are to be, published also in other Journals.

3i

- -v<?

, - -"l

55" For any of the followine nombers of the old Series, viz., V2, 23, '24, 1-
,.

30, 31, 32, 33, 34, 35, 45, 46, 54, 56, 57, 5S, 60, 63, and also 1 and "2, tvd ^en^-*

numbers correspond to vol. 5 No. 2, vols. 11, 12, 13, 14, 15, 16. .No. I voL i /, vo|'
y:,

roL 23, Xo, 2 vol. 26, No. 2 vol. 27, vol. 28, No. 2 vol. 29, No. 1 vol. 31, ^^nd ^.^

Noa. i and 2 vol. 1,) we will give cnrrent numbers at the rate of two ^^^^^^^^^^'^^T
three volumes of the old Series, (equivalent to one of the current number;^, :'^^ ^"

of eitlier of the numbers specified,) or 25 p. c. less in money.
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STJPPIEMENT No. 1. January 1, 185J,

CATALOGUE
^ OF

BOOKS OF SCIENCE, PHILOSOPHY Km LITERATURE,

IMPOETED AND FOR SALE BY

H. BAIIil^IERE, 290 Broadway, IVew-¥ork.
GEORGE H. B. BRIDGES, AGENT.

LONDON
: 219 KegentHstreet J FASIS; Bue. Hautefeuilla.

Medicine, Surgery, Anatomy, Physiology, &c.

i €.

j***^ (J«) Trait6 de» Hydropisies et des Kyetee, ou dee CollectioiiB S^reuses et Miitea
aacs les Carlt^a CIoBes naturelles et accideatellee. 8to. Paris, 1852 . - - 2 00

*^^^'f2 (Alcala.) Formulario Univeraal o Guia Prictica del Mfedicoj del Cenijano
7 ael FarmaceuticQ. fiegunda edicioo. 4 rolfl. fivo. Madrid - - - 10 00

^*^S^1^.(H«) A Treatise on Tuberculosie, the constitutional origin of Ccnfiumplion and
Scrofula. 8to. London, 1852 - - - - - - - - • 6 00

Ansiaux
(j.) Falu CUaiques de Chirurgie. 8to, Liege, 1852

soo

-225
- 1 00

**S!^5f-^" (^' '• A. li.) Traitfi dea AffecUons de la Peau evmptomatlqueB de la
Syphihs. 8vo. Paria, 1852 - . - - - . ^ - ^ .

^*!^*****^ (E«)
^
A History of Epidemic PwtilenceB, from the earlieet ages, 1495 b. c^

^^?or. ^» ^^ researche* into their nature, caujBcs and prophylaiia. 8ro. Lon-
don, 1851 - . , . . . . .'. , -237

Ballard (E.) The Physical Diagnofiia of Bieeaaea of the Abdomen. 8to,
Kecbetjjr, J-,) DelaMfemngitePurulenteEpidfemiqne. 8to. Paris, 1852

*dM^^^ Clias,) The Hand ,- ita Mechanism and Vital Endowmenta, aa eTincing
aesiga. New edition, reviaed, with woodcuta. 8to, London, 3852 - - -2 25

^B*?.^
(Jones.) On Animal Electricity, being an abstract of the diicoTerie* of Du

fioia-Reymond. 12mo. - - . . . -

^^®*' (J» H.) Lecturea on Clinical Medicine, embracing the "Microecopa i

«ieanaofDiag^OBfg." No«. 1 to 8. 8to. Edinburgh, 1858 -

T*^^* o» Leucocythemia or White Cell Blood. Colored illuatratioru. Royal Bto.
i-oudon, 1852 - 8 00

I n?5* ^'^•> Practical Obflcrvations on Dieeaaea of the Lungs and Heart 8to., clotk.
^OBdon, 1852 - - - 1 30

*S^i^^ (Aueuste.) De la Monomanie du Meurtre eonsiderfe dana sea rapporta arcc
a M6decme legale. 8to. Bordeaux, 1832 -

i f5

- 4 00

37i

Hour

^for« 'S* ^^•> Trait6 Pratique dea Maladies des Nouveauxn€» et dea Enfanta i la
^ameiie~pr6c6d6 d'un pricia sur THygifine et I'Education Physique des Jeunea
^^lanu. 2e 6dit, one thick 8ro. rolume. fujis.lBSi . . - - - 200

Badd
»i>??!.*^^** («•) Traits Entomologique et Pathologlque de la Gale de rHomme,
^^^lOpiatea. 4to. Paria, 1852 -- - " " • * -500

4 75

2 00
^ ,, ^^'^^Hrge.) Diseases of the Lirer. Sto. London. 1852

Cole r J*"
^^ ^* Soci§t6 de Chirurgie de Paria, 1851. 8to. Paris^ 1852

atd lili^*^*^!^'^^ Surgery: or, Experience of Field Practice in India during 1B48

8Ta p Hff*,),£alendrier Positiriete, ouSyatdmeG^n^ral de Commentoration Fublique.
a, 1852

_^ ^iscoura aur PEsprit Poaitif. 8ro. Paria, 1841

Cooke f^^^™^ ^^'^^'**®' ^^'^^^ (J««tP^^^«^ed.)

consid i. ^ Commentary of Medical and Moral Life; or, Mind and the EraotJons

<^ooD
^^ relation to Health, Dieeaae aud Religion. 8vo. London, 1852

1^^' /^* >*"•> Practical Remarks on Near Si^ht, Aged Sight and Impaired VUian,

^'bett
^^^^'^^^ on the nse of Glaaaes and on Artificial Light 12mo. -

Aiiatnml?^%*f"^ "^^^e Descriptive and Surgical Anatomy of the Arteries, and Reiatire

Coote riw
^^^^^ *°*^ Nerrea of the Human Body. 8vo. - .

-

*^«^Ve'n!**^^*'^
'^^ Homologies of the Hunaan Skeleton. 8to. London. 1849

"Wer(J.) Traits d'Anatomic Pathologique G6n§rale. 8vo, Vol, 2
Vols. 1 and %

I

25

75



MEDIC INn, SfJUGERY, Sec.

I>ro"UOt (!tT« S.) Pr6cu de M6deciae rationelle et de thfirape utique, endermique et

«pecitique. 8vo. Paria, 1850 - - - - - - - -150

HVLVal (V,) Trait6 Th6orique et Pratique de la Maladie Scrofuleufie. 6vo. Paria, 1852 2 00

£li.riuaun (C n*) Description de deux Foetus Manstres dont !'un Acephale et I'autre

Monopode. Folio, with 4 colored plates. Strasbourg-, 1S52 • - - - 1 50

Eyre (Sir James.) The Stomach and its difBculties. 8vo. London, 1852 - - 1 50

falret (51.) De la Construction et de 1'Organisation des Etablissemcnts d'AHfinSfl.

4to. Paris. 1832 " - . - • 1 00

A Syetem of Practica! Surgery. Third edition. l2mo. London, 1852 - 3 75

ffroriep (K.) On the Therapeutic application of Electro-Magnetism in the treatment of

Rheumatic and Paralytic affections, translated by Dr. R. M. Lawran«e. 8to. London,
1850 . . . . - - . - - - - -S7S

Annalsof Anatomy and Physiology. Published quarterly. Price of

u«son*

Gooffsir (Jolin»)
each part -

Graves (R« .?•) Clinical Lectures on the Practice of Medicine,
by J. M. Neligan. 2 Yola., 8to. Dublin, 1848

Array's

Second edition, edited
-7 00

8to., cloth.

-650

600

100

Ikondon, 1848 --......-
Gm^Iuin (G.) LeQonsOrales sur les PhrSnopathies, ou Traitfi Tbfiorique et Pratique

des maladies mentales. With 54 woodcuts. 3 vols, 8vo. 1652 - . - -

Hancoclc (H.) On the Anatomy and PhyBiology of the Male tTrethra, and ou thfl

Pathology of Strictures of that Canal, 8vo., with illustrations . . . -

llai>itiiif;s (Jolwt.) Treatise on Diseases of the Larynx and Trachea, embracing the

diflferent forms of Laryngites, (fcc. 8ro. London, 1850 - - - - - 1 50

Holland (H.) Chapters on Mental Physiology. 8ro., cloth, London, 1852 • 3 00

Booper^s Phyaiciana* Vaderaecum. 12mo. London, 1851. - - - - - 8 00

Jamain (A») Nouveau Trait6 E16raentaire d'Anatomie descriptive et de preparations
anatomiquea. Suivi d'un prScis d'Embryologie. With 146 woodcuts. 12mo. Paris, ^
1853 - • " - ' 3 •*>

Tarjavay (J. F«) Tralt6 d'Anatomie Chinirgicale, ou del'Anatomic dana ses rapports
avec la pathologic exterue et la medicine op6ratoire. 8vo. Paris 1832 - - - 2 w

Jo1>ert (A, JO Trait6 dea Fistulea v6aico-utfirineB, Vefiico-ut6ro-Taginales, cntfero-Tagi-
nalea, arec lU figures intercalfeea dans le texte. Syo. Paris, 1852 - - - ^ 2 00

Jones (T» liVtiairton,) The Wisdom and Beneficence of the Almighty as displaye*
in the Sense of Vision (the Etonean prize treatise for 1851). 12mo. Colored plate and
woodcuts. London, 1851 - • - - . . . . -13*

Jolinson (GeorjfC,) On Diseases of the Kidney, their Pathology, Diagnosis and
Treatment ; with an introductory chapter on the Anatomy and Phjsioloiry of me Kidney-
8vo. London, 1832 - - 4 25

Knox (R.) Great Artists and Great Anatomiats, a Biographical and Philosophical Study.
12mo. London, 1852 - - - - . ^ . , . , - 1 ^

Knox (R.) A Manual of Artistic Anatomy, for the use of sculptors, painters and ama- g-
teura. V2mo, London, 1852 - - . ,. . . - -2»>

lielut. M6moire sur le Sommeil, les Songea, et le SomnambuHsme. 8ro. Paris, 1852 - ^t

ZiOngcU Trait6 de Physiologic. Vol I, faac. 111. Mouvements—Volx—Paroles—Sens
en GfenSral. 8vo., Sept., 1852. The entire work, 2 vols., royal 8to, with woodcuts - 5 w

Maclcenzie (W.) A PracMcal Treatise on the Diseases of the Eye, to which is prefixed

an anatomical introduction explanatory of a horizontal Bectlon of the eyeball, by *• - m
Wharton Jones. 8to. London, 1852 - - - • - - * '

SFaillot* L'Hiatoire de la Percussion depuia lea temps les plus recul^s jusqu'ft no* ^
jours. Bvo, Paris, 1852 - - . - - - - - ' ^

Maissonneuvd et Mon£annier. Trait6 Pratique des Maladie* Vfenferiennes,

contenant un chapitre eur la Syphilisation. Sto. Paris, 1853 - - - ' '

naisonneave* Lemons cliniques sur le« affections cancftreuses, recueillis et publics -

par le Dr. Alexia Favrot, with plates. 8vo. lere partie, comprenant les affections can-

cereuses en gfinfiral. 870. Paris, 1852 - - - - - ' ^
l^Xemoires de U Soci6t6 de Chimrgie. Vols. I, 2 and 3. 4to. Paris, 1847-1853, per toI 5 ^
aiiller (Ja»0 The Practice of Surgery, second edition, with 227 woodcuts, ^ro.

Edinburgh, J852 - . - - " ' '^

Morel (Iff.) Traits th6oriqueet pratique 4efl Maladies Mentalce. Tome ler, with plates.

Svo. Pans, 1852 - .. . . . . - - -i*^

mottct (P.) Nourel Eseai d'une Th6raneutique Indigdnc, on Etudes Analytique* «^
^ flft

Comparatives de Physioloeie Mfedicale. avo. Paris, 1852 , - - - ' *

W^ - ^ ) LecturPB on the Principles and Practice of Midwifery. 8to-
ana woodcuts. London, 1852 - -

Naeg^ele. Manual d'accoachements & Pusage des €l6Teft B^es-femmes. Augmentfee
annotee par J. Jacquemier, suiyj de la Saign^ de le Vaccine et d^un quaetiomiair* co

Plates
.4tS

d,aii3

2
Paris.
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Meligran (JT. OT-) A Practical Treatise on Diseases of the Skin.
$ c

8vo. Dublin, 1852 - 2 87|
Patissier (Or.) Rapport sur le Service Medical desfitabliEsementa thermaux pour lea

ann6ed 1849 et 1850. 4to. Paria, 1852 - - -^ v.- - - - .125
Pickford (Dr.) On True and FaUe SpermatorrliQBa."*"8To. • - - - 1 50

ReTeille-Parise. Trait§ de la Vieilieese Hygigoique. Medical et Philosophique, ou
recherches aur i'6tat phygiologique, lea facult^a morales, lea maladies de 2*ftge aTanc6, et
fiur lea moyena lea plus stXta de souteuir et prolonger I'activit^ Titalc & cettc epoque.
8to. Paris, 1853 - . - , . ^ - 1 75

Ricord ( Ph.) Lettrea sur la Sypliilij. 8to. Paris, 1851 135
Robin (Cbarles) et Verdeil. Trait6 de Cbimle Amatomique et Phyaiologique

Xiormale et Pathologique, ou des principes immSdiats normaux et morbidea que con-
aotuent le corps de rhomme et des Mammif^res. 3 vols., 8vo. Avec Atlas de 45 plan-
ches gravfies eu partie colorizes 9 00
Or m half calf, bound in Paris - - ^ - ... - 1075
"Chymia egregia ancilla medicinge ; non alia pejor domina." Lind. Trait6 de Scorbut.
Pans, 1756\ 1. 1, p. 78.

The object of this work is to place within the reach ofAnatomists and Physicians tke meant

th ^^^V^^^j^^^^ ^^^^ microscopic and molecvlar constitution of organised substances in their
uireejundmnental conditions, liquid, demi-soiid and solid. It is not the study of organ-
^feainatter itself which is here made, but of the parts which compose it. The tmbstance
y-se^, regarded zn its different conditions, liquid and solid, and the forWi tanszstence^

to h'- h l
^^^^^ ^^2* latter condition takes, will be examined in a worknov hi press, and

to wnich the present work forms an indispensable ijitroduction.—E^xU^ci from the Pretace.

Rodenberg^, Memoir© et Observations sur Taccouchement pr6mature artificiel 8vo
Paris, 1852 -'

. . . _ . . . - - :

SesUerCF.) Traitfi de I'Angino Laryngge CEdfimateuse. 8vo. Paris, 1852

*^^^A("^«) Iconographie Opthalinolngique, ou Description des ^faladies dePOrgane
»r^,.^®- Compreuant I'Anatomie Pathologique, la Pathologie et la Th6rapeutit

: 7|

2 00

de
que

A*

$

weojco-cfairurgicales. Colored plates. To be'completed in 20 parts and will form the
moat complete work on tiie Eye published in any language. ParU I and 2 are ready - 2 DO

n^)!^*^ ^^ Human Brain ; ita Structure, Physiology and Diseases, witt a description
' "le typical forma of Brain in the Animal Kingdom, 2d edition, with woodcuto - 6 00

^ln^^f^^?''S'i The Generative Ortrans considered anatomically, phyeicslly, and phi-
'oaophically. Translated from the Latin. G. G. Wilkinson. 8vo. London, 1852 -2

^^**6 (Jm) Contributions to the Pathology and Practice of Surgery. Svo. Edinburgh, 184a 3 00

i^*** ^^* ^'^ M6mo2re3 sur quelquea points fondamentaux de la Mfidicine Dentaire.
i^reeene. Syo. Brussels, 1852 - -!»

^!?Ji*(?*' ^^* "^0 Lateral Curvature of the Spine, ita causes, nature, and treatment
^ojal 870. 8 plates - - - .• 1J5

^hplr ^u'^P®*^^* <^f Anatomy and Physiology. Vol. IV. pages, -
- - 20 00

^ work complete in 4 large thick vols., fully illustrated, and containing treatises ]

J me moat eminent physiologists of England, France, and Germany - - i

^d^r^rf
* 1^*^ Abr6g6 de Pathologie M§dico-cbirurgica2e, ou Resum§ analytique de M6-

60 OO

*ttrck
et de Chirurgie. 2 vols., 8vo. Paris, 1652

w
8vn ^*^ ^® ^* Vieillesae fetudiie comme maladie et des moycns de lacombattre.
^^o- Pans, 1852-.....- . - , 75

1851
^^*^ Observations relating to the Science and Art of Medicine. Svo. London,

^

8vo* t'**^
^° ^^^ Treatment of Stone in the Bladder, hy MeiUcal and Mechanical Means.

^. "* London, 1842. -- . - - - - - - -100

V^V^^:;^ ^" Syphilis, Constitutional and Hereditary, and on Syphilitic Eruptions.
'"• LK)ndon, tS5:i -. - - - - - - - -5 87f
« CS. A.) Commentary on the Hindoo System of Medicine, 8vo. Calcutta, 1845 - 2 00

HomcEopathy.

Passive Et^^**^' ^'^ Medicina Mechanica, or the Theory and Practice of Active and

_ linden 1 c-n ^^^ *°*^ Manipulations, adapted to the treatment of Chronic Dieeafie. fivo.

^ayco iT'
^^^^^Je^aisdelTioinceopathie. 8vo. Paris, 1850. -

^^ftm
Elements of Veterinary Homoeopathy. Svo. London, JS6X

^os^Q^ift:!^ IfBageet le ChoUra, traitement preservatifet cnratif. Pr6ced€ d'nn
<^ « entre un Allopathe et un Homceopathe. 8to. Paris, 1852. - - - 25

3

- t5

-3 00
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NATURAI. HISTORY, GEOI.OGY, JBOTANY, &C.

Jfldirft Homceopathlc Hand-book and Clinical Guide for the Treatment of Diseases. A
complete Pocket-book of Homoeopathic Therapeutics. Translated from the German by
D, SpiUan. 8vo. London, 1851. 8 BO

Lie Coupeur (Dr. V. E.) M#decine Honjoeopathique des Famillea, Journal consacrfi

i la propagation de VHomceopathle parmi lea M^decijaa et les gene du Monde, rfedig^ par

un© Soc. de Mfedecius. Published Monthly, Per annum, - - - - - 2 25

norg^an (^V.) The Homceopathic Treatment of Indigestion, Constipation and Haamor-
rhoids. Sva. London, 1802. 13*

Paris-ot. Tli^rapeutique de U folie, L'air libre et la vie de famille dans la commune de
•

Ghoel 8va. Paris, 1852. - - - - 50

Itucco* L'esprit de la M^decine Ancienne et Nouvelle ComparSes. 4th •ditlon. 8vo,

Paris, 1851. 1 50

irijn1>art. Les Medecina Statlaticiens devant la question Homoeopathique, r^ponse A

M. VftUelx. 8vo. Paris, 1850. ^^

t

Natural History, Geology, Botany, Zoology, Conchology,

Entomology.—The Microscope.

Adams (C. B.) Contributions to Conchology. 12 parts. Parts 1 to 10. - - ^ 00

Ag^ardli (J. G.) Species genera et ordines Algarum. Vols. L and II. Lipsicw, 1852, - ^ 00

in .

100
. Essai sur PHistoire Katorelle da Polype Insecte, traduit par Bemours. In 12mo.,

arec vingt-deux planches. Paris, 1744 .-*----
Lr

Balfour (J. H.) Class Book of Botany, being an Introduction to the Study of the Vege-

table Kingdom. Pait L—Structural and Morphological Botany. 6vo„ ^rith lOOO iUostra-

fions, Edinburgh, 1S52. - - - -^ - "'. * - -

Ber^-matk (€•) & K. I^euckart*
reicha. Mit 43S Holzschnitten, 1852.

Anatomisch-phyaiolog. Uebersicht dfes Thier
4 90

Bibliotlieque Eiitoinolo^i<|ue. Cont^ning: Centurie d'Insectea, par Kirby—
Hoeuores Entomologiquea, par Esch Scholtz.—Insecte-s de Java, par Macleay.—Bulletin de

la Socifetfe des Naturalistea de Moscow. With colored plates. 2 vols. 8vo.

Biscl&off nrUm I^, "W.) Entwickelungsgeschichte des Hunde-Eiee. Gr. 4ta Kit 16

r

8 0O

4N>

Entwickelungsgeechiohte des Kaninchen-Eies. With 16 plates. Quarto.

Braunschweig, JS42.

4 60-

iynat (.jr.nRO Testacea K'ovifisima quje Ch. Do Saulcy, en iUnere per Orien-

Innis 1850 et lS5l. Collegit 8vo. Paris, 1852. ... - - "-**'

——- Traits dn D^reloppement de THommo et des Mammif^rea. 8vo., et Athjs 4to. ^« ^ --

«^e planches. Paris, 1343. - « * ^

Bonorden (ft • F.) Handbuch der Allgemeinen Mykologle. Mit 12 Tafein AbbUdun-
gen. Stuttgart, 186L .--.

Boarg:u
tem. Aimis

Buckmau (James). Stone Steps, a stratigraphical arrangement of the British GeoUv-

gical Formations, with theii- subdivisions aud distinctive characters. I8mo. liOndon, in>a

Burro-wr mev. C. JT.) Elements of Conchology, according to the Linntean ^jsteiiL

Illastrated by 2S plates. London^ 1815; >-aIf calC - - - ' ' ^

Buvl^iiier (A.) Statistique, G^ologfque, M in6ra!arfque, et Palfeontologique da Dfeparte- ^
ment de_la Meuse. 8vo,^.avec un Atlas de 32 planches, en foL Paris, 1S52. . - **

CatloTV (A fi:neB). Drops of Water, their marvellous and beautiful Inhabitants displayed ^
by the Microscope. Square 12mo. Loudon, 1851. Colored plates. - -

Catlowr (Maria F.) Popular Scripture Zoology, containing a familiar History of the ^
Animals mentioned in the Bible. 18mo., colored plates. London, 1852.

Clieyne (Andrew). A Description of Islands in the Western Pacific Ocean, North and

South of the Equator, with dirocUons for Sailing, Vocabulary of the different langu^es,

&c, &c. 8to. London, iS52

B^slaayes Trait6 ^lementaire de ConchyllOlogie, livraison 14. Figures noires.

Le niAme, - - . ^ - - " colori6ea.

4 8&

113*

6 00
Biesiny (€• M,) Syatema nelmlnthnm. Vols. Land IL - - - '

BnbrenJl (IW* A.) C^urs El^mentaire th^orique et praUque d*Arboriculture, «vols. ^
12mo. Paris, 1851. - _ . \ . . - - -

EdTirarAes ( n ilne). ObserrationB sur les AscSdies compos^ea des c6tes de la Manehe, ^ ^^
»YW 8 planches. 4to. Paris, 1S39. - - - - - ' '

4



?JATURA1, KaSTOJtY, GEOI.OOT, B?>TANY, ftc.

\ ^tkrenbcrg-. Znsatzo zur ErkeuntnLis Grosser Organliation and Kleinem Raume. Folio,
with one coIercMi plate. Berlin, 1S36. - - r - - - - 2 00
'~~~— 2nr Erkenntniss der Organisation in 5er Kiclitung des Kleinsten Eaiunos. Quarto,
witu four plates. Berlin, IS32. ,-- - - - - - -12 50

Elie de Beaun^oat. Notice sur les Syst^mea dos ifonta^nes. 3 vols. ISmo. Paris, J852 8 75

Ellis* Kssai sur rilistoiro Naturelle des Corallines, etd'aatres Productions Marines, traduit
de I'anglals. Eiv4to., avec trente-neuf planches culorieea. La Haye, 1750. - - 4 00

Fee (Ap Ij, a.) M^nioires sur la famille des Fongerea Se. M6moire. Ilistoire des Vit-
tarieea et dee Pleurogramm^es. 4e. Mfemolrc. lliitoire des Antrophy^eew Folio, 5 plates.
Paris, 1852. - - - - . . - -. - -S75

Freeman (Jolan), Life of the Kev. 'VS'illiam Kirby, the Entomologist. 8to. - 4.50

filelclieij, Obseryations Microscopiques sar les Parties de la Generation des Plantes,^n-
l^rmeeb dans les Fleurs, et sur les Insectes, qui s'y trouvent suhi de quelquea F&^ais BUrle
^^^nne. Folio, avec trente planches coloriees, idiremberfe', ITQO. _ - - 12 SO

67i

Crrisebacli f .\.) Bericht ubor die Lei^tnngen en der geograpUischen und Systematlschen
^oUnik -iviihrend dea Jalire^, 1S49. bvo. Idol. . • - - -

****^^»nS" (P.) X>ie Macht des Kleinen Sichtbar en der Bildnng dor P.inde unsores Erd-
Dails, flff^einem \Vor\rorto von M. J Sclileiden. 8vo. Leipzig, 1851. - - 1 00

Henle. Trait6 d'Anatonue G^neralo, on llistoire desTissus et do la Composition Chiinique
et Microscopique du Corps Humain. Two volumes, bvo., avec cinque plaucbes. P:u-is,

iS*3, *- _ „ _ _.^----8 7o'

Hoefer. Dictlounaire do Botanique pratique. I2ui0. Paris, 1950. - - -175
Hoffman. Untersuchungen uber den Piianzenscldaf. Svo. Giessen, 1B51. - 37j.

Jay (.lohn C.) A Catab^e of Shells, arranged according to the Lamarckean System,
with ,1.^4 .. ... * ,' .. » . w?_..i

—

R -1 or described—
._ alterations con-

ikment - *,00

1 00Supplement

Jon

TOO
S 50

plates.

50

"Z*^ (Rymer). The Natural History of AuimaU; being the substance of Three Conrs^
«f Lectures, delivered before the ILoyal Institution of Great Britain. 2 vols. Svo., witn

beautiful woodcuts. - -

"Vol 2, separately, - - - -

Karstesi (Sj.) Beitrag znr Entwickelungsg^chichte der Lorainthaceea With
8vo. Berlin, ig5L\ - -

°- - -

Kemp
( r.JL*.) The Natural History of Creation. 18mo. London, 1S52. - - 80

**'vSl^i''
(l*roJf- A.) Mikroskoplsche Anatomle oder Gewebelehre des Menschea-

^ ^

***rS*?i»»gr (Prof. »r. F. T.) Gnmd/uge der philosoph. Botanik. 2 vols., 8vo., mit

^afelnAbbildungeu. . -
"-^

^"Tabulffi PhycologiciE oder Abbildungen der Tanga ^"^j][j^*
"'

^^f^*^ ^^f^ 15 00

^lored, - - 80 00-

^*»/^n8r- DieKiesekchalisinEacillarienoderBiatomeen^initSOTafeln. 4to. Leipsig,

Spe<:ie6 Algarum. Octavo. Leipzig, tUO. - - - •

I-affaucbie (A.-K.-^ Ft,uh\s Hvdrotomiaues et Micrographiqucfi. Paris, 1844,

2 50

<35

75-

:tallursie, 12mo. Farts. 1 ^5

8 OO
t*anasboroHq-h (Rev. O.) A Popular History of British Zoopbytee or Corallines.

^-mo., colored plato. London, 1853. - '

^-ailiamCR.G.) The Ethnology of the British Islands. 12mo. London, 1859. • 150

41 ^ « British Colonies. 12ma London, 1852, - 1 50

« of Europe. 12ino. London, 1852. -' - 1 &^

Kan and his Migrations. 32ino., NewTork, ]e52. Cloth -
- - »

*'ede»-mu«ner. VerBuch zm oiner -riindllchen Vertheidigvmg der Saamenthierchen Mi-

opien, 4to, with six plate©. Kuremberjf, 1758. -
. - - -

PhvsikaH<;^hn l^^^^.M.^ncrpn der Saamenihlercheii MicToakope. 4to. Nurem-

1 00

leeu^e

J^«
vegetable remains f**^ Londoa, lS31-fia

ieloct Work., conUiningbi3 Microscopical Discoveries. tranaUted

portrait and twenty platea Boards. 1 i 9a

7S

4 50

descriptions of

). PIstoSL Half

5
40 00



KATURAI. SISTORTt OEOI^OGV, BOTANY, &c.

noser (A») Anieitung zum Gobraucho des Mikroskops, fur Aerzte, Nattirforsclier, Jfcc.

8vo. Berlin, ij;^9. UalfcaJf, - - - %5$

nous:
taux

ecttm Essai d'une Flore du Nouveau Ores llou^e des Vosges, ou doseription dea V6g6*
silicifiCs qui s'y rencontront Svo. Epinal, lei)2. - - - - - 75

1 S$

75

5 00

2feedliam {F«) An account ofsome new Microscopical Discoveries, founded on an exami-
nation of the CaJamary, and Its wonderful railt vessels, 12mo. London, 1745.—(Very
curious.) - - - .-

Met'cllia.m» Nouvelies Becouvertc** faJtee avec le Mlcroscopa i2mo, aveo 7 planchea.
Leyde, i 747. - ,•-

Mordina,n» Mlkrographlsche Beltrago zur Naturaescbichte der wirbellosen Thiera 4ta
with 10 plates. i^Qviin, i^S% --.-.--.

Payer (J,) Botanique Cryptogamiqvie, ou Histoire dea famiUea naturellee des Plantes
inferioures^ avec injo figures. Koya! 8vo. Paris, 1850. - - . . - 3 75

Perty (' roff. i73») Zur Kenntniss kkinster Lebensfonnen, nach Ban, Funktionen, 8ys-
tematik. Mit 17 lithochrom. Tafeln. 4to. Bern, 1^51, cart. - - - - 13 00

Poey (Velipe.) Memorias sobre la Uistoria Natural de la Isla de Cuba. With numerous
beautifui'y colored plates, and a Summary in Latin and iu French. To be completed in iJ4

parts: 3 are now ready,—each • - - - - - • -SoO
Pll.ilUp*i ("Wm,) An Elementary Introduction to Mineralogy. A new edition, with

oxt«u:iivo alterations and additior.s by H. J. Brooke and W. H. Miller. 8yo. London, 1853, 4 50

Pictet. Description des Mollusqueft foaeilea qui se tronvent dans lee gres verts des envi-
rona de Ueneve. Troidiume Uvraison (acephales orthoconques.) 4to. Paris, 1852, - 8 73

PusTS'a.ard (f .) Geologrie der lusel Moen. EineUntersuchnnguber diellmwalzungcnder
Kxeide und der Glactalbilduog. Syo.^ Mtli colored plates and wood cuta,

Bapp(W.) Anatom. Untetsuchungen der Edentaten. Mit 10 Steindrucktafeln. 2e- AuS.
lS5i.

Bobin el Verileil. Chimis Anatomlque, kc See Medicine, Burgery, &c., page 3.

Bctemer (F.) Monographic der Fossilen Crinoidenfamilie derBIastoiden nnd d&T Gattung
Peatatremetitee iasbesondera Svo. Berlin, 1852. . . - . -

Scltaclftt (W.) Bio Pflanzcnzelle, der innere Ban und das Leben der Gewachse. Mit 390
mikroekoplschen Abbildungen. Berlin, 18-32. *...,-

Da3 Mikroskop und seine Anwendung insbeeondere fur Pflanzer. Anatoml^und
Phyaiologie. Svo. mit Tafeln. Berlin, Itiol. ......

1 50

3 00

87}

$00

1 7&

SGlia.U2i3 (H.) Eericht ubw die wlssencbaftlicben Llstungen im Gebiete der Entomo-
logic wahrend d»a Jahres lr49. 8vo, Berlin, lt*5I. - - -s - . o»

!$c]ilag;-I:at%veit (A.) Ueber den Geologif-chen Bau derAlpen. Bvo,, with a colored

plate. ^-. -. -.._-- 50

Sclioww (.T» FO Tlic Earth, Plants, and Man. Popular Pictures of Natnre-^tninslated
and edited by Arthur Ilenfrey. 12mo. London, 1852. - - - - !»

^tiUlss-'^cl&iilz^HStein. Bie Verjungung im Pflanzenreich. Ncue Aufklurungen
und Beobaobtungen. With a plate. 8vo. Berlin, 185 K - - - . V <»

Scemaun ( l?.) The Botany of the Voyi^e of H.M.3. Herald—being the Flora of'Weetem
liflkimaux land. Plates. 4to. London, JiJ52—each part - - - • - »w

Slielltt ai3d tbeir Animals. 16mo., clo. gt London, 1852. - • - ^ ^
Tulk A: ^Jenffrey's Anatomical Manipulations. This Tvork contains much that

relat*36 to the Prtj^rvation and Mounting of Microscopical Objects. AVoodeut*. • ^ ^^^

Vog-el (iTiU) Iconcs histoIogtiB, pathologic®. 36 tab. continentes 14! figuraa. 184S.
8^^

'Warner's (ftud.) loonee physiologicse, ErlautetungBtafeln znr Physlologio and ^nt-

wickelungsgoftchicbte. Neu bearbeitet von Prot M. ficker. 2«. Aufl. JS31 -
^^

Waters of tne llstn^^ 16mo., do. gt London, 3852, . . - - ^

Wertlier (r. A-) Bie Krifte der unorganificben Natur en Ihrer Einbelt and Entwldte-
lung. 8m Beesau, ld.vj. - -. -- - - - .!»'

Uestwood (J. o.) An Introduction to the Modem ClaBBlficatton of Insect*. 2 to1«. Sra 14 <*

M^onders of ttxe Waters. iCmo., dart London, 1853. - • * *
1 75Zurnleu (Ro5*ma>. Recreations In Geology. 3rd edit ISmo. Dindon, 1853.

( ^ . W.) The World of TYaters: or Puscreations in Hydrolosy. l^nia Plat* ^
Lofidon, Jb50. , - I -^^

i

•



CHEOTISTKY^ KI^KCXaillTY, PHYlSICS, Ac

S 50

75

] 50

Chemistry, Electricity, Physics, &c.
I

^•SH***'''' ^I^eleoro'offjqiie de la France. Far M. Haeghena, Martina et B^riiniT.
m9, I85i\ and lS5l. Kojal 8vo., per year, - - .- . - -

BatilHat. Traite sur los Vins de la France, areo planchea Sro., half calC - - i 50

BaudriBUOut (A,) Du Sucre et do sa fabrication, 8vo-, avec 2l planchoa. Paris, 1841. 75

Brewster («cir Oavid)* A Popular Treatise on Magnetism. Svo, with 1U7 illustra-
hona. Edinburgh, J851. -

^'^'if
* '^'otaMann. Familiar Letters on the PhjsicB of the Earth; treating of the

chief movement3,of the Land» the Waters, and the Air; and the forces that give rife to
them. l2mo. London, 1851. . . ,

€ra1)b (Georg-e). A Technical Dictionnry; or, a Dictionary explaining the terms used in
»U Arts and Sciences. 12nio. London, lerji. 8 75

Evans (W«G,) The Sugar l-lant6r*3 Manual: being a treatise on the art of obtaining
Sagar from the Sugar Cane, 8to. London, 1847. 3 IfJ^

Crftnot (A.) Trait6 elgmontaire do Physiaue, experimcntalo et appHqufee, areo 120 belles
grarures. l2mo. Paris, 1Sj2. - - 1 75

Hoefer (F.) Dictlonnaire de Chimie et de Physique, l^hno. Paria^ 1F4?. - - - 1 00

Kane (Sir Hobprt). Elomenta of Chemiatry, theoretical and practical, including the
moat recent discoyeries and applications of the Science to Medicine and Pharmacy, to
AgricuUuro and to Manufactures. Illustrated by *^Oii woodcuts, 8vo. clo. - • - 8 87
*tt U. B/a previous catalogue erroneously priced IS To.

Iiandrin (H.) Be I'or, da eon otat dans la nature, de eon exploitation, &c., &o. ISmo.
rwi3, mu -- -100

Lardncr. Handbook of Natural Pisilosophy and Astronomy. Second conrset Heat,
l>ommon Electricity, Ma^easin, Voltaic Electricity, With 200 illustraLionB. 8vo.
London, ly52. -- / , - - - - - - -250

^ ^'anu (L. R.) Nouvelles Etudes chimiquea eur le Sang. 8vo. Paris, 1S52. - - 37*

*'*«*'*'''•' «n Gold. For the Instruction of Emigranta; delivered at the MnseuDfi of
^tical Geology, London, by Jutes, Forbes, Lyon Playfair, Eobert Hunt, &c ISmo.

*•*'* Manuel du Tlsaeur, contenant las annures et lea montages. 8vo. Paris, ISm • 50

*«Jgrno (L' ^bbe). Trait6 de Tol.'ffranhie Electrique, comprenant Fon Hlstou-e, ses

^Ppareils, sa Pratique, Sec, with an Atlas of 22 steel plate,*. 6vo. and 4to. Paria, 1852. - 3 75

BToad (If, ]^^) Lectures on Electricity, comprising Galvanism, Ma^etisni, Electro-

^Ugnetism, Magneto and Hormo Electricity, and Electro-Physfology. 8to. .>d edit,

neatly enlarged. Tv-ith '^m woodcuts. T.ondon, lS-49. ^ f*

^Vl^^^J.^^*) Notions g^nariles do Physique et de M«t5orologie, a Tusage de !a Jennesea
i^mo. Paris, 1S50. - - - - - -

,

- - " - i ao

Phill ips (J. ^ ^) Qold Mininz and Assaying ; a Scientiiic Guide for Australian Emigrants.

^^0. With woodcuts. London, 185^
""

^*^*»«f• Tableaux des c^ractdres que prcseutent an chalumean le^ ajcalis, lee terres et

^ oxydee mttalliqu^, soit teub, &oit avec lea r^actif^. 4to. Paris, 184J. -
- - W

^!!inu^*^'"*> Examinations ofDmgs. Medicines, Chemicals, &c,»s to their purity and
lamteratioaa. 12ido. Ci^mbridgo (Mass.), 1352. - ^

att^^L*'
*'•*> <R-W.>, A Treatise on the Economy of Fuel, showing how it may be

•ttaki^ on board Men-ot'War Steamers, and pointing out the consideraUons to bo studied
»i»ea ordering engines. 8vo. London, io52. *

'iu?'* <'r«lfiur). The Assay of Gold and Silver Wares: an account of the La^-s
relating to the Standard and Marfes. &o. l2mo. London, Idoi -

- - • 1 75

to?^^K^ ^^ ^^® S^^o^'l t>^ MJnos and of Science, applied to the Art^ Vol. L, part 1- I^* „
wirea by DeUbcche, i'layfair, Forbes. Hunt, &c bvo. London, 19ol • - - W

*^lVi7Ju !?, ^^amcs). The True Principles of the La^ of Stornus practically arranged
^r^both Hemispheres: 8vo, London, 1863. - ^^

4 75

00

m

^^e (Alfred). Elements of Electro-Metallurgy. Sto. Kcw-Yort, 1853. - - ' - 1 28

£4do^4^«»^- W.) Magnetlcal Inveedgations. Vol II., with HIustrationA 8to.
Loa, 18.32:

80
**^^^^*» (J-) The Chemistry of Gold, with modes of Mining, 'Washing, &e. 12mo. pr.

b^^'- Production de Tor, do I'argent et du cuivro che* lefi flnciens. 8to. St Peters-^
^ ^

^^TLJ^) Scientific Eesearchae, Experimental and Theoretical Electro-Magneliim^ ^^•^o-Chemlstry, with engmringi. ^to. London, 1850. - • - '^^

V
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MATHEtfATfCS, ZTIECXIAIVICS, ASTSlONOmV, &c.

Turner (E«l.) Elements of Clicmistry. Sth edition. Edited by Baron Liebig and "VST.

Gregory. 2 vols. 8vo. - .'- - . - - - - -900

"Wray (Leonurd). The Practica! Sug:ar Planter; a complete account of the Cultivation

and Manufacture of tho Sugar Cane, according to the latest and most improved processes,

8vo. London, 184S. 6 (X^

Wilson (i^eorir^)- Eloctrjcity and the Electric Telegraph, and the Chemistry of the Stars.

18mo. London, 18.52. - - - -^ 030

Mathematics^ Meohanios, Astronomyj Engineering^) &^'

Aide"!fllemoare a Vu^ajje des officiers de I'artillerie. 2d edition. 1851. • • - 8 25

Artisan (TUv). A Monthly Journal of the Operative Arts. Subscription, per annum, - 8 50

Yolumea 1^16 to 1851. in cloth. Price, each, |1 DO.

Astronomy (KncyclopsEtliauf), "by Barlow, Kater, Ilerpchel, and Airy- beingthat

portion of the Encyclopaedia Metropolitana. 4to. London, 1848. •
- • - * 3w

JBe^ont(A. A» t..) Cours de Mathematiques a Tusage de la marine et de rartilleria'

3e. partie, contenant I'algebrc et rapplicaliou do Talgtbre a la geometrie. 8to. Faris, li^z-- i •>^

Cours de Mathematiques tl I'usi^e de la marine et de rartillerlc, contenaut 3a

g6om6trie, la trigonoinetrie rectiligne et splicrique. Svo. Paris, 1^23. ^
-

* - 1 w

Bertrand (Joseph.) Traits elcmentaire d'AIgebre. 8vo. Paris, 1851. -
- • ^ ^

Baibiaet. Elements de G6om6trie descriptive, evo. and atlas of plates. Paris, 1850. 1 ^^

Bonrvit: (J olm). A Treatise on the Scre-w Propeller, with yarious suggestions of improve-
ment. Numerous plates. 4to. London, 1652. - - - - - ^^

Boucharlat. Elements de ilecanique. 8vo. Paris, 1840. • - -, • - 2 S5

Cliapinan (Ed • J.)» Professor of Mineralogy in L'niversity Colle;:;e, London. Tables for

the Mutual Conversion of French and English Weights and Measures; including new Bua
Bimple methods for approximation for general purposes. - - - - - <sv

Claudel (X.) Introduction th^orique et pratique h la Science de ring^nienr. fivo.

Paris, 1S48. - - - - - ' . . . - - " -^
''*

trie rectiligne et sph^riquo. 8vo. Paris, I-48.

Trigono-

Conrnot (Aug-ustsn)* Eechcrches sur les principes mathfematlques de la thfeorie des

lichesses. 8vo. Paris, t835.

8vo

A Treatise on the ^Vinning and Working of Collieries, including numerous

•gard!ng A'cutilation, and the Prevention of Accidents in mines. With engrav-
S5^

—— Be rOrigine et des Liraites do la Correspondence entrc VAlg^bre et la Geometrie.

. Paris, lS4T. -- . -. . . - -
.^w"

CancHy. Cours d'Analyso de VEcole Polytechniqua 3 ^re partie. Analyse Alg^braique.

8vo. Paris. Ib21. - - - . . - . - - - -3
w

I>e Ulorjyan (Aug-ustiu*) The Differential and Integral' Calculus. 8to. London.

Huim (1?I,)
Statistics re
togs and colliery plans. Svo. London, iQr}2.

£cccnt'ic 'ritrnina:,—(a concise treatise on:) to which are added Practical Observft

tions on the usea of the Eccentric Cutting Prame, the Drilling Frame, Ac 4to. plates.— ^
London, 15^52, . - -- . .- - - - ^

Gauss (C»F.) TheoriaMotusCorporum Coelestium. 4to. Hamburg, 18C9. " "^ ^
T&

' Rechercbes g^nferaloa sur lea Surfaces Courb^s. Svo. Paris, 1852. -

Garn^er (.?.«;.) G^om^trie Analytique, ou application de I'Algfebre 4 la G^omitrie.
^ ^

900

l.alande. Tablea de Logarithmes. 12mo. Paris, 1851. . - - "

I-eroy- Traits de Gfeomdtrie Deacriptive, avec une Collection dTpares, compos^e de 71
^^

planches. 2 vols. 4to. text and plat4,

J.ame Or, O.) Lemons sur la Th^rio Math6matique do r6Iasticit6 des Corps Solides. ^
Svo. Paris. 1352. . _ _ _ - -

.. Element* de G6om6tria. Svo. Paris, 1813, - - - - '

I^eCebure de Fourcy* Elements deTrigonom6trie. 6e.#dit 8vo. Paris, 1 853. -

l^e^ocs d'AIgebre. 8vo. Paris, 18-50.
.----"

iniller <'Tlioanas). .

Plane Curves, to Cuire

i

8



PEIII.OSOPIiV, METAPHYSICS,:ART, Arc.

JVfontasru (Lord »•) Naval Architectnre. A Treatise on Ship-Building and the Kig ,

orCUppera, with auggeetions for a new metliod of laying down vessels. 12mo. London,^^ *
- - -

,

- - - 1 T5

Purslo (J«) TheGovernmontof thelleavena. fivo., with illustrations. Edinburgh, lft52. 3 llj

<lnetelet, Lottros a S. A. E. loDuc de Saxe-Cobourg, sur laThfeorio doa Probability
^

appli^tiS anx Sciences, Morales et Politlquea. E07. 8to. Bmseels, 18^. - - S SI

11 a&

Bobinet (?»•) Cours de Beasin des Machines, appli(iu6 & la Constraction. 150 planchei
grand en folio et texto en 8vo, --'...-•

_ %

Ricbard. Aid^MSmoire G6n§ral et Alphabfitiquo dea IngSnieurs. Svo. and Atlas of 60
plates. Paris, 184a (There wiU be 2 vols.)

Rltt dn.) ProbUmaa do G§om6trie &i do Trigonom§trie. 3e. 6dit. Svo. Paris, 184T. - 1 50

a 70

Probldmes d*Alg6bre et Exercices de Calcul Algfibrlque, avec lea Solutiona. 8au
*dit 8vo. Paris, 184T. - - - , . , 1 50

Salmon (Rev. C) A Treatise on the Higher Plane Chirrea, Intended as a fleqnel to a
Treatise on Conic Sections. «vo. Dublin, 1852. • «0

S'*^J[^^aIl (jr. C) The Elements of Plane and Spherical Trigonometry; with the con-
duction and use of Tables of Locarithms, both of number and for angles, fith edit, i2mo.
London, 1852. . ... _ - -.

Sonnet. Algebre El^mentalre, avec do nombreuses applications d la G6om6trIeet aux
questions de Phyaiquo, ifec 8to, Paris, 184S.

3S9

1 7>

Tomliuson (Rev. li.) Eecroatlons in Astronomy. 12mo. plates. London, 1846. - 1 31

Tresca (H.) Traits Elfementairo de Ofeometrie Descriptive. 8vo. et Atlas - - S 00

Tarnier (E. A.) Trait6 d'Akfebre El^mentaire, Rccompagn6 d'un grand nombre d'Exei-
doea, 8vo. Paris, 1851. - - - ' - . . - - 3 00

Philosophy, Metaphysics, Art, lUustrated Works, and

Belles Lettres.

^^Wnard (A.) Lea Origlnes de TEgllse Komaine. « vols. 8vo. Paris, 185». - 9 W
-^aifi. Dee Compensations dans lea Destinies Hnmaines. 12mo. Paris, 1846. - Tft

Magnetism, 6U

1 50
-»i.«ier (FO L'Abb6 de TEp^e, sa Tie, son Apostoiat, ses irarau^ ki x.u.« ...

Bucc^ 8vo. Paris, 1852. -

^^n; <Euvre8 Phllosophiques, avec des Notices et Eclaircissementa. Par M. N.

ttertrand (A.) Trait6 du Somnambulisme, etdea differentes modificaUons qn'il ptfesente.

6vo. Paris, 1843. ...•-•''' ^^
^anfield (T. €•) The Statistical Companion for 1853. 12mo. cloth. London. -

150

fiwckland(T,) Handbook of Mesmerism. 12mo. cloth. London, 1852. - -0 30

*^S.*.*'«t (H. NO Dictionnaire iTntversel d^Iistoire et de Geographie: comprenant

l^lstolr6Vprement dite ^^^^^
Mvthologie: GS>f^pbie Ancienne et

i
<»liimns. HalfcalC Paris! 1851.

^^^^^^^ - --- -Drawing

• 760

-0 60

-250^*r (Sam.) Essays on the Pursuit of Truth, and on the Progress of Knowledge. 2d edi

*-**^don, J844. - . . - -

Blanguart (Evrard). Album Phototrraphlque. 7 parts, folio Containing the

>hot*;CTaDhs on n^Tw^r of viewa in Europe. Per part, each containing 3 views, - 1 50

^aro. Esaai sur la vie et la doctrine de Saint-Martin, le philosopbe inconnu. 8vo. Paris, lS5ii 1 »-

^^^t'cq et Vallat. Guide pratique des consulats. 8vo. Paris, 1851. •
- -.3 50

^aiupfienry. C^onte^vieaxet nouveaux. i2mo. Paris, 1S52. - - .- ' ^ ^^

^«»kson (IK A.> Designs for Monuments, Tombs, &C. 4to. Parts 1, 2 and 3, each, - T5

^mtc (Aii;fTiste). Catfechismo posUiviste. ISmo; Paris, 1B52 - - ' ^
"^

--;- Traite philosophique dastronomie populaire ; on, exposition systtoAtiquo de toutea

aotlona de phUosophil astronomique. 8vo. Paris, 1845 - -
-

V



PHCIt,OSOPHX, OTETAPHITSICS, ART, &c.

t a
CjreuKer- EeMgious da Pantiquitg confiidfrfiee princtpalement dans leura formes syin])o-

liques et mythologiquos : trmluit de Tallemand par J. D. Guigraant 3 vols, in li parts,

with plates. - 23 00

Haunou (I*. C. F.) Cours d'Etud(\5 liistoriques. 20 vols. 8va Paris, 1842-49. 40 00

I>escartes. (Euvres completes pnbll 66 par Victor Oouflln. 11 vols. 8vo, Paris, 1824^ 10 00

, <Euvi»e6 pbilo6ophiqne8,aTec notices, &c.. par Ad. Gamier. 4 vols. 8vo. r&ri3,1835. 5 00

]>ictlouiisiire des Sciences Pbilosophiquee, par une Soci6t6 de Profeeeeurs et de Bavanta,

«Tol3. Hto. Paris, i844-l{jo-Z |15, or ia Lalfcalf, - - - .- - 18 00

X;iin«s (James). Sir Cliristopher Wren and his Times, with Sketcliea and Anecdota
of the most distinguished persouagea iu the ntli century, 8vo. London, lb52. Portrait 4 00

Faye (H.) Lemons de Cosmographle, r6dig6ee d'apr^ lee programmes officiels d'admisaion „
Al'loolepolytechnique, &c. 8to, Paris, i85ii, 1 75

FeilclLtersleben* The Dietetics of the Boul l^-iino. London, 18-551. - • - I 50

Fourier (Cli.) (Buvree Completes.

—

Thfeorie de Punitfe univerEelle. 4 toIs.

Nouveau monde Indnatriel. Bto,
Th6orie dea quatre mouvementa. 8to, ^y.

In all, 6 vola. 8vo. Paris, l841-a - * **

Glossary of Terms used in Grecian, Eoniaii, Italian and Gothic Architecture. 400 wood-
•ata, 8vo. London, 1S38. - 2 00_

Gamier (Adolplie.) Traits dee faculty de Vfimos conipren&nt I'hlstolre dea prlnd-

pttlee thfeorlefl peychologiqueta. 3 vols, 8vo. Parifi, 1852. - - - - -5 00

Guy. The Ulimtrated Geo^apby. 8vo. Woodcut*?. London, 1853. - • - " BO

Ballez (Til r o,) Memoiree secrets pour servir k I'histolre de la cour d© Eufisio souB ^^ , _*

r^gnes de I'ierre-le Grand et de Cath6rlne l^re. 8vo, Paris, i85;i - - - - 1 50

He^el (\W. F.) Cours d'Esth^tiqne, tradnlt par Ch. Bernard. 5 vols. Svo. 1840-1851 10 00

Hong^rie (la), Ancienne et Modeme : Hletolre, Arts, Llttferature, &c. Beautifully
lUiuttrated, and hound in gilt cloth, Paris, 1851. ' - - . - - - 4 0»

Honiffbersrer (J* Mr.) Thirty five years In the East, Adventui-ee, Discoveriee, Experi-
menta, Ac, In relation to the Punjab and Cashmere in oonuection vvlLh Metiiciue, Botany,
Pharmacy, Arc ; together with an original Materia Medica, anJ a Medlcid Vocabulary in four

European and five Eiutem languages, 2 vola. royal 8vo in one, with engravings, &c. Svo. 9 56

J^erusale«i.eC la Xerre-Saintcj^fec 8teel engravings and woodcuts. Koyal Svo-
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ADVERTISEMENT.
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r

irtunity of pointing
-- --<; large and valuable Stock of Boots lie baa no^r on nis Bueivec, auu wuui^
respectfully submit that in establishing this branch of his business he ha« conferred

^^efit upon the scientific public.
, ^ . ,, ^,

\J7 '^*'"^^ ^^ge upon Librarians, Professors, and Men of Science generally, the
iniereat which they hare in maintaining and encouraging this establishment^

f^X'?^'
^ ^t <ioeg, before theni, every important Scientific work as soon as pub-

"s^ed thus affording to the Medical Man, the Xaturalist, the Chemist, the Engineer.
««i others, an opportunity of keeping themselves an. courant with the literature of

AH ^T-^"*'^*
»iepartmeuta of Science.

'

^ , . . ,

.

of
p^f.ition is particularly called to that part of the Catalogue devoted to trorks

JncST^^^' ^•^^^"^ Lettres, Art, <tc., the stock of which has been lately mnch

m^;,?" °°^t»iues to devote great attention to his stock, of Surgical Instrument^
'^"faetured by M " ^^

" ^^
Charrieke,

Injrt.;,
speedy, full, and cheap importation of Foreign Books, bcientmc upjeei^

lihr?^*^^**' *«•' and this feature is respectfully urged npon the attention of
^Ofanans of Colleges and the Trade. ^^ ,GEORGE a B. BRIDGES, Agext.
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RT. XIX.— On Changes of Level in the Pacific Ocean; by
James D. Dana.*

-Cjvibences of change of level m the Pacific are to he Jooked
^in the height or condition of the coral reef formations or cle-

of^^u'^
^^^ ^^^ character of the igneoas rocks; and in the features

the surface. The points of evidence are as follows

:

A Evidences of elevation.

th
"^^^^^^^ of coral reef, or deposits of shells and sand from

Vr^^^'
'^^^^^^ ^^'^ ^^^^^ where they are at present forming.

Ihe coral reef-rock has been shown occasionally to increase by
gfowth of coral, to a height of four to six inches above low tide
^^el when the tide is but three feet, and to twice this height

fa't r
^'^^ '^^ ^'^ ^^^^- ^'' ^""^^^ therefore, be stated as a general

jj?
'^^"^ the limit to which coral viay grow above ordinary low

e, IS about one-sixth the height of the tide, thongh it seldom
^'fains this height.
oeach accumulations of large masses seldom exceed eight feet

^^ove hjgf^ tide, and the finer fragments and sand may raise the

^
posit to ten feet. Bui with the wind and waves combined, or

^.^
prominent points where those agents may act from opposite

hei^?'°^^^'
^"^^ accumulations may be thirty to forty feet in

witf*'*
'^'^^se are drift deposits, finely laminated, generally

^ a sandy texture, and commonly without a distinguishable

is a conr ^^^P^^' cited from a ctaptcr in the author's Expl Exp. Geological Report,

229 X ;; o"^^*'""
^f the previous papers on the Pacific islands, xi, 367, sii, 25, ifiS,

•^ 34, 185, S38, and sir, ^6.
^o^'D Seeies, Vol XV, Ifo. 44.-Marcb, 1S53. 21
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fragment of coral or shell ; and in most of these particulars they

are distinct from reef-rocks, (pp. 369, 370, voL xi.)

2. Sedimentary deposits^ or layers of rolled stones interstrati-

fed a^nong the igneous layers.

-3, Compactness of the igneous rocks,—The great uncertainty

of this kind of evidence has been shown in another place.

B. Evidences of Subsidence.

1. The existence of loide and deep channels between an island

and any of its coral reefs ; or in other words, the existence of

barrier reefs.

2. Lagoon Islands or Atolls.

3. Submerged atolls.

4. Deep bay'indentations in coasts as the terminations of val-

leys.—In the remarks upon the valleys of the Pacific Islands, it

has been shown that they were in general formed by the waters

of the land, unaided by the sea; that the sea tends only to level

pfT the coast, or give it an even outline. When therefore, we

find the several valleys continued on beneath the sea, and their

enclosing ridges standing out in long narrow points, there is rea-

son to suspect that the island has subsided after the forniatiou of

its valleys. For such an island as Tahiti could not subside even

a few scores of feet without changing the ei^en outhne into one

of deep coves or bays, the ridges projecting out to sea on every

side, like the spread legs of a spider. The absence of such

coves, on the contrary, is evidence that any subsidence which has

taken place, has been comparatively small in amount.
5. Seashore alluvial fiats or deposit.

6. The lava surface of a volcanic i

terrupiion beneath the water^ instead

cliff of a hundred feet or so.

a- without in-

of terminating in a shore

C. Probable evidence of subsidence now in progress.

•1. All atoll reef ivithont green islets, or with but few srtm

spots of verdure.—The accumulation requisite to keep the ree^

at the surface-level, during a slow subsidence, renders it impossi-

ble for the reef to rise above the waves unless the subsidence is

extremely slow.

From the above review of evidences of change of level, it a[^

pears that where there are no barrier reefs, and only fring'"?

reefs, the corals afford no evidence of subsidence. But it doe

not follow that the existence of only fringing reefs, or of no ree

^
at all, is proof against a subsidence having taken 'place. **

we have elsewhere shown that through volcanic action, an

at times, other causes, corals may not have begnn to grow til

recent period, and, therefore, we learn nothing from them as

what may previously have taken place. While, therefore, a ai

tant barrier is evidence of change of level; we can draw no co
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elusion either one way or the other, as is done by Darwin, from
the fact that the reefs are small or wholly wanting, until the pos-
sible operation of the several causes limiting their distribution
has been duly considered.
The influence of volcanoes in preventing the growth of zoo-

phytes, extends only so far as the submarine action may heat the
water, and it may, therefore, be confined within a few miles of a
Volcanic island, or to certain parts only of its shores.
There are three epochs of changes in elevation which may be

distinguished and separately considered. 1. The subsidence in-
uicated by. atolls and barrier reefs. 2. Elevations during more
recent periods, and also during the same epoch of subsidence.
3. Changes of level anterior "to the atoll subsidence and the
growth of recent corals. On this last point, we have few facts.

I. Subsidence indicated by atolls and barrier reefs.

In a survey of the ocean, the eye observing its numerous atolls,

sees in each, literally as well as poetically, a coral urn upon
a rocky island that lies buried beneath the waves. Through
ine equatorial latitudes, such marks of subsidence abound, from
fne Eastern Paumotu to the Western Carolines, a distance of
about six thousand geographical miles. In the Paumotu Archi-
pelago there are about eighty of these atolls. Going westward,
a little to the north of west, they are found to dot the ocean at

"legular intervals; and at the Tarawan Group, the Carolines
commence, which consist of seventy or eighty atolls.

If a line be draw^n from Pitcairn's island, the southernmost of

Jbe Paumotus, by the Gambler Group, the north of the Society
yronp, Samoa, and the Salomon Islands to the Pelews, it will

---, -. ......ght boundary trending N. 70° W., running be-
tween the atolls on one side and the high islands of the Pacific
on the other, the former lying to the North of the line, and the
lattp to the South.
Between this boundary line and the Hawaiian Islands, an area

nearly two thousand miles wide and six thousand long, there are
^[vo hundred and four islanc/s, oi which only three are high ex-
clusive of the eisht Marquesas.' These three are Ualan, Banabe
lAscension or Polmypet) and Hogoleu, all in the Caroline Archi-
pelago. South of the same line, within three degrees of it, there
's an occasional atoll ; but beyond this distance, there are none
^^fcepting the few in the Friendly Group, and one or two in the
cejees.

If each coral island scattered over this wide area indicates a
^ibsidence of an island, we may believe that the subsidence was
general throughout the area. Moreover, each atoll, could we
measure the thickness of the coral constituting it, would inform
s nearly of the extent of the subsidence where it stands ; for
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they are actually so many registers placed over the ocean, mark-

ing out not only the site of a buried island, but also the depth at

which it lies covered. We have not ihe means of applying the

evidence ; but there are facts at hand, which may give at least

comparative results.

a. We observ^e,^r5^, that barrier reefs are, in general, evidence

of less subsidence than atoll reefs, (xiii, 186,) Consequently the

great preponderance of the former just below the southern boun-

dary line of the coral island area, and farther south the entire ab-

sence of atolls, while atolls prevail so universally north of this

line, are evidence of little depression just below the line; of less

farther south ; and of the greatest amount, north of the line or

over the coral area.

b. The subsidence producing an atoll, when continued, gradu-

ally reduces its size, until finally it becomes so small that the la-

goon is obliterated ; and consequently a prevalence of these small

islands is presumptive evidence of the greater subsidence. ^^^

observe, in application of this principle, that the coral islands

about the equator, five or ten degrees south, between the Paiirao-

tus and the Tarawan Islands, are the smallest of the ocean :
sev-

eral of them are without lagoons, and some not a mile in diame-

ter. At the same time, in the Paumotus, and among the Tara-

wan and Marshall Islands, there are atolls twenty to fifty nii'es

in length, and rarely one less than three miles. It is probable,

therefore, that the subsidence indicated was greatest at some dis-

tance north of the boundary line, over the region of small equa-

torial islands, between the meridian of 150^ W. and 180^.

c. When after thus reducing the size of the atoll, the subsi-

dence continues its progress, or when it is too rapid for the grow-

ing reef, it finally sinks the coral island, which, therefore, disap-

pears from the ocean. Now it is a remarkable fact that while the

islands about the equator above alluded to indicate greater stibsi-

dence than farther south, north of these islands, that is, between

them and the Hawaiian Group, there is a wide blank of ocean

without an island, which is near twenty degrees in breMtn^

This area lies between the Hawaiian, the Fanning and the Mar-

shall islands, and stretches off between the first and last oi these

roups, far to the northwest. . ,

Is it not then a legitimate conclusion that the subsidence whict

was least to the south beyond the boundary line, and increase
^

northward, was still greater or more rapid over this open area,

that the subsidence which reduced the size of the islands aDou

the equator to mere patches of reef, was farther contmued, and

catised the total disappearance of islands that once existed ove

this part of the ocean ? ,i

d. That the subsidence gradually diminished southwestwardiy

from some point of greatest depression situated to the northwa
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and eastward, is apparent from the Feejee Group alone. Its
northeast portion, as the chart shows, (see vol. xiV,) consists of
immense barriers, with barely a single point of rock remaining
of the submerged land; while in the west and southwest there
are basaltic islands of great magnitude. Again, along to the
north side of the Vanikoro Group, the Salomon Islands, and New
Ireland, there are coral atolls, though scarcely one to the south.

In view of this combination of evidence, we cannot doubt that
the subsidence increased from the south to the northward or
northeastward, and was greatest between the Samoan and Ha-
waiian Islands near the centre of the area destitute of islands,
about longitude 170^ to 175° W. and S° to 10° N.
But we may derive some additional knowledge respecting this

area of subsidence from other facts.

Hawaiian Range.—We observe that the western islands in

I

^.Hawaiian Range, beyond Bird Island, are coral islands, and
all indicate some participation in this subsidence. To the east-
yard iu the range, Kauai and Oahu have only fringing reefs, yet
'n some places these reefs are half a mile to three-fourths in
Widih. They indicate a long period since they began to grow,
"^hich is borne out by the features of Kauai showing a long res-
pite from volcanic action. We consequently detect proof of but
little subsidence of the islands. Moreover, there are no deep
'^sys: and, besides, Kauai has a gently sloping coast plain of
great extent, with a steep shore acclivity of one to three hundred
'eet, all tending to prove the smallness of the subsidence. We
should, therefore, conclude that these islands lie near the limits

^' the subsiding area, and that the change of level was greatest
** the Western extremity of the range beyond Kauai.
Marquesas.—The Marquesas are remarkable for their abrupt

snores, often inaccessible cliffs, and deep bays. The absence of
gentle slopes along the shores, their angular features, abrupt sound-
"'gs close alongside the islands, and deep indentations, all bear

^^icieiice of subsidence to some extent ; for their features are very
^"nilar to those which Kauai or Tahiti would present, if buried

J'^'

^'s height in .the sea, leaving only the sharper ridges and
Fa.{s out of water. They are situated but five degrees north of
Jhe Paumotus, where eighty islands or more have disappeared,
"deluding one at least fifty miles in length. There is suffi-

'ent evidence that they participated in the subsidence of the
j^^er, but not to the same extent. They are nearly destitute of
coral,

th ^n^^^^ or Mangareva Group.—In the Southern limits of

inw
. '^^^^°'^i Archipelago, where, in accordance with the forego-

§ Views, the least depression in that region should have taken
P^ce, there are actually, as we have stated, two high islands,

"cair/z's and Gambier's. There is evidence, however, in the
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extensive barrier about the Gambier^s (see cut, vol. xiii, p. 130),

that this subsidencej ahhough less than farther north, was by no

means of small amount. On page 371, vol. xi, we have estimated

it at 1150 feet. These islands, therefore, although towards the

limits of the subsiding area, were still far within it. The valley-

bays of the Mangareva islets are of great depth, and afford addi-

tional evidence of the subsidence.

Tahitian Islands.—The Tahitian Islands, along with Samoa

and the FeejeeS; are near the southern limits of the area pointed

out. Twenty-five miles to the north of Tahiti, within sight from

its peaks, lies the coral island Tetuaroa, a register of subsidence.

Tahiti itself, by its barrier reefs, gives evidence of the same kind

of change ; amounting, however, as we have estimated, to a de-

pression of but two hundred and fifty or three hundred feet.

The northwestern islands of the group lie more within ihe coral

area, and correspondingly, they have wider reefs and channels,

and deep bays, indicating a greater amount of subsidence.

Samoa.—The island of Upolu has extensive reefs, which, m
many parts, are three-fourths of a mile wide, but no inner chan-

nel. We have estimated the subsidence at one or two hundred

feet. The volcanic land west of Apia declines with an unbroken

gradual slope of one to three degrees beneath the sea. The ab-

sence of a low cliff is probable evidence of a depression, as has

been elsewhere shown. The island of Tntuila has abrupt shores

deep bays and little coral. It appears probable, therefore, that it

has experienced a greater subsidence than Upolu. Yet the cen-

tral part of Upolu has very similar bays on the north, which

would afford apparently the same evidence ; and it is quite possi

)

1-

ble that the facts indicate a sinking which either preceded the

ejections that now cover the eastern and western extremities oi

Upolu, or accompanied this change of level. Savaii has smal

reefs, from which we gather no certain facts bearing on this sut)-

ject. East of Tutuila is the coral island, Rose. It may he

therefore, that the greatest subsidence in the group was at its

eastern extremity.

Feejee Islands.—We have already remarked upon this group.

A large amount of subsidence is indicated by the reefs ^'".^^^/"^

portion of the group, but it was greatest beyond doubt m tn

northeastern part. , •

Ladroncs.—l^he Ladrones appear to have undergone thei

greatest subsidence at the north extremity of the range, the pa

nearest the centre of the coral area: for although the fires at ti^^

north have continued longest to burn, the islands are the smalie-^

of the group, the whole having disappeared except the
f^*^^^^^^

'

which still eject cinders. The southern islands of the gj<^ P

have wide reefs^ but they afford no good, evidence of any g""

extent of subsidence since the reefs began to form.
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We have thus fo..owed around the borders of the coral area:
and besides proving the reality of the limits, have ascertained
some facts Avith reference to a gradual diminntion of the subsi-
dence towards and beyond these limits. A line from Pitcairns to
Bird in the Hawaiian Group appears to have a corresponding po-
sition on the northeast with the southern boundary line of the
ccral area

; the two include a large triangular area. An axis
neady bisecting this triangular space, drawn from Pitcairns towards
Japan, actually passes through the region of greatest subsidence,
as we have before determined it, and may be considered the arial
hue or line of greatest depression for the great area of subsidence.
" is worthy of special note, that this axial line or line of

greatest depression coincides in direction loith the mean trend of
the great ranges of islands, it having the course N. 52° W.

j
he southern boundary line of the coral area, as we have laid

U down, lies within the area of subsidence, although near its

limits. 'There are places along this line where this area has been,
prolonged farther than elsewhere. One of these regions lies be-
|ween Samoa and Rotuma, and extends down to the Feejees and
ionga Group; another is east of Samoa, reaching towards the
Hervey Group. Each of these extensions trends parallel with
[he groups of islands ; and with the part of the line east of Ta-
hiti- It would seem, therefore, that the Society and Samoa
islands were regions of less change of level than the deep seas
about them.

^hat may he the Extent of the Coral Subsidence?—It is very

J^'ident that the sinking of the Society, Samoan, and Hawaiian
islands has been small compared with that required to submerge
'I'l the lauds on which the Paumotus and the other Pacific atolls

r^st. One, two, or five hundred feet could not have buried
all the many peaks of these islands. Even the 1500 feet of

jjepression at the Gambler Group is shown to be at a distance
ironi the axis of the subsiding area. The groups of high islands

above mentioned contain summits from 4000 to 14,000 feet above
Ihe sea

; and can we believe it possible that throughout this large

^ea, when the two hundred islands now sunk were above the

JJ'aves, there were none equal in altitude to the mean of these
heights? That all should have been within nine thousand feet

^^ elevation, is by no means, probable. However moderate our
estimate, there must still be allowed a sinking of several thou-
sand feet: and however much we increase it within probable

Jjoucids, we shall not arrive at a more surprising change of level
han our continents show that they have undergone.
oetweeu the New Hebrides and Australia the reefs and islands

j^ark out another area of depression, which may have been simul-
^neously in progress. The long reef of one hundred and fifty

^iies from the north cape of New Caledonia and the wide barrier
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on the west cannot be explained without supposing a subsi-

dence of one or two thousand feet at the least. The distant bar-

rier of New Holland is proof of as great if not greater subsidence.

Effect of the Subsidence.—The fact-s surveyed give us a long

insight into the past, and exhibit to us the Pacific scattered over

with lofty lands where there are now only humble monumental

atolls. Had there been no growing coral; the whole would have

passed without a record. These permanent registers, planted

ages past in various parts of the tropics, exhibit in enduring char-

acters the oscillations which the ^'stable" earth has since under-

gone. Thus Divine wisdom creates and makes the creations in-

scribe their own history ; and there is a noble pleasure in deci-

phering even one sentence in this Book of Nature.

From the actual extent of the coral reefs and islands^ we know

that the whole amount of high land lost to the Pacific by the

subsidence, was at least fifty thousand square miles. But since

atolls are necessarily smaller than the land they cover, and the

more so, the farther subsidence has proceeded ;—since many lands

from their abrupt shores^ or through volcanic agency must have

had no reefs about them, and have disappeared without a mark;

and others may have subsided too rapidly for the corals to retain

themselves at the surface; it is obvious that this estimate is far

below the truth. It is apparent that in many cases, islands now

disjoined, have been once connected, and thus several atolls may

have been made about the heisrhts of a single subsiding land of

large size. Such facts show farther error in the above estimate

evincing that the scattered atolls and reefs do not tell half the

story. Why is it, also, that the Pacific islands are confined to

the tropics, if not that beyond thirty degrees the zoophyte could

not plant its growing registers?

Yet we should beware of hastening to the concUision that a

continent once occupied the place of the ocean, or a large part or

it, which is without proof. To establish the former existence ot

a Pacific continent is an easy matter for the fancy; but geology

knows nothing of it, nor even of its probability.

The island of Banabe in the Caroline archipelago affords evi-

dence of a subsidence i7i progress, as my friend, Mr. Horatio Hale,

the Philologist of the Expedition, gathered from a foreigner wno

had been for a while a resident on this island. Mr. Hale remarlfs,

after explaining the character of certain sacred structures of sto»e-

' It seems evident that the constructions at Ualan and Banabe ar

of the same kind, and were built for the same purpose. It ^

also clear that when the latter were raised, the islet on which they

stand was in a different condition from what it now is. fo^ ^

)

(

present they are actually in the water; what were once paths,

a

now passages for canoes, and as O'Connell [his informaiitj saj j

* when the walls are broken down the water enters the uicio
-
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iires.'" Mr. Hale hence infers "that the lund, or the whrtle
group of Bannhe, and perhaps all the neighboring groups, have
wndergone a slight depression." He also stales respecting a small
islet near Ualan, " Prom the description given of Leilei, a change
of level of one or two feet wonid rendorit unijihahitahle, and re-
cince u, in a short tiiriCj to the same state as the isle of ruins at
Banabe."

Period of the subsidence,—The period dtiring which theso
changes wore in progress, was prohabiy since the tertiary e[:och.
In the island of Metia, eleraied over two hnfidred feet, the
corals pelow were (he same as those now existing, as far as we
could judge from the fossilized specimens. At the iujier margin
of shore reefs, there is the same identity with existing genera.
We do not claim to have examined the basement of the coral
islands, and offer these facts as the only evidence on this point
that is within reach. We cannot know with absohite certainty
that the present races of zoophytes may not be the successors

J^f
others of the secondary epoch : but wo do know that we have

I'ttle reason in facts observed for even the suspicion. For a long
tirrie volcanic action was too genera! and constant for the growth
^f corals: and this may have continued to interfere till a com-
pf^ratively late period, if we may judge from the appearance of
tlie rocks, eveti on Tahiti.

fhe evidence of subsidence from coral islands might be pur-
sned to other regions in other seas; hut we here only refer to
tne facts on this point preseiUed in our review of the geographi-
cal distribution of corals^ (xiii, 338,) since we cannot speak from
personal observation.

.
"he subsidence has probably for a considerable period ceased

'^most if not all parts of the ocean, and subsequent elevations
^i n:iany islands and croups have taken place which we shall

^oon consider. In some of the Northern Carolines, the Pesca-

^Jjres, and perhaps some of the Marshall Islands, the proportion

JJ^

diy land is so very small compared with the great extent of

Je atoll, that there is reason to suspect a slow sinking even at

^.^ present time: and it is a fact of special interest in connection

^*^'» It that (his region is near the axial line of greatest depres-

^^J.
where, if jj, any part, the action should be longest continued.

^
Among the Kingsmills and Panmotus there is no reason what-

^^erforsupposinglhat a general subsidence is still in progress;

L^™*^§es indicated are of a contrary character.

.

J he results to which we have here been led obviously differ

iiiany
particulars from the deductions oi Mr. Darwin,

2. Elevations of Modern Eras in the Pacific.

Med
^^-^'^^^ period of stibsidence. the history of which has occu-

lis in the preceding pages, there has been no equally general
^^'^^'^ Series, Vol. XT, No. 44.—March, 1853. 22
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elevation. Yet various parts of the ocean bear evidence of chan-

ges confined to particular islands or groups of islands. While

the former exemplify one of the grander events in the earth's his-

tory, in which a large segment of the globe was concerned; the

latter exhibit its minor changes over limited areas. The instan-

ces of these changes are so numerous and so widely scattered,

that they convince us of a cessation in the previous general sub-

sidence.

The most convenient mode of reviewing the subject is to state

in order, the facts relating to each group.

a. Paumota Archipelago,—The islands of this archipelago ap-

pear in general to have that height which the ocean may give to

the materials. Nothing was detected which satisfied us of any

general elevation in progress through the archipelago. The

large extent of wooded land shows only that the islands have

been long at their present level : and on this point our own ob-

servations confirm those of Mr. Darwin. There are examples of

elevation in particular islands howeverj some of which are of nn-

usual interest. The instances exam/med by the Expedition, were

Honden (or Henuake), Dean's Island (or Nairsa), Aurora (or Me-

tia), and Clermont Tonnerre. Beside these, Elizabeth Island has

been described by Beechey, and the same author mentions cer-

tain facts relating to Ducie's Island and Osnaburgh, which afford

some suspicions of a rise.

Honden or Dog Island,—This island is wooded on its differ-

ent sides, and has a shallow lagoon. The beach is eight feet

high and the land about eleven. There are three entrances to

the lagoons, all of which were dry at low water, and one only

was filled at high water. Around the lagoon, near the level of

high tide, there v/ere numerous shells of Tridacna lying in cavi-

ties in the coral rock, precisely as they occur alive on the shore

reef. As these Tridacnas evidently lived where the shells re-

main, and do not occur alive more than six or eight inchos, or a

foot at the most, above low fide, they prove, in connection wun

the other facts, an elevation

Nairsa or Dean^s Island
of twenty inches or tioo feet.

.—The south side of Dean's islana,

the largest of the Paumotus, was coasted along by the PeacocK,

and from the vessel we observed that the rim of land consisted

for miles of an even wall of coral rock, apparently six or eight le^

above high tide. This wall was broken into rude columns, or ev

cavated with arches and caverns : in some places the sea had ca

• ried it away from fifty to one hundred rods and then there ^^''*^^'

again a line of columns and walls, with occasional arches as

fore. The reef, formerly lying at the level of low tide,
^^f^^^dSi-

raised above the sea, and subsequently had undergone "^S'^

tion from the waves. The standing columns had some ^^^^'

blance in certain parts to the masses seen here and there ou
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shore platforms of other islands ; but the latter are only distantly
scattered masses, while on tliis island,' for the greater part of tlje
course, there were long walls of reef-rock. The height moreover
was greater, and they occurred too on the leeward side o( {he
island, ranging along nearly its whole course.
The elei^ation here indicated was at least six feet ; but it may

nave been larger, as the observations were made from ship-board.
Thirty miles to the southward of Dean's Island, we came to
Meiia, one of the most remarkable examples of elevation in the
Pacific,

_
Metia.—This island has already been described, and its eleva-

tion^stated ^{ two hundred and fifty feet (See xii, 40.)
Clermont Tonnerre,^ according to Mr. Couthouy, shows the

same evidence of elevation from Tridacnas as Honden Island,
'^lermont Tounerre and Honden are in the northeastern limits of
the Paumotus.

^hzaheth Island was early shown to be an elevated coral isl-

and by Beechey. This distinguished voyager represents it as
having perpendicular cliffs fifty feet in height. From his descrip-
|;on, it is obviously of the same character as Metia; the eleva-
tion IS eisrhiy feet,

Vucie^s Island is described by Beechey as twelve feet high,
^'mch would indicate an elevation of at least 07ie or itao feet.

Osnahurgh Island, according to the same author, affords evi-
ence of having increased its height since the wreck of the Ma-
ilda ui 1792^ He contrasts the change from "a reef of rocks,"
^s reported by the crew, to '-a conspicuously wooded island," the
^^onditiou when he visited it; and states (iwlhev, that {he anchor,
|ron-\vorks, and a large gun (4-pounder) of this vessel were two
hundred yards inside of the line o? breakers. Captain Beechey
IJ^ogests that the coral had grown, and thus increased the height.
^^U this process might have buried the anchor if the reef were
jovered with growing corals, (which is improbable,) and could

p nave raised its leveh If there has been any increase o[ height,
J^liich We do not sav is certain,) it must have arisen from sub-
^^^;;^t^^an action.

^\ Tahitian Group.—The island of Tahiti presented us no con-
^^^sive evidence of elevation. The shore plains are said to rest

U
coral, which the mountain debris has covered ; but they do

^.f. appear to indicate a rise of the land. The descriptions by
^^'^'it authors of the other islands of this group, do not give

that any of them have

of the barrier reef around
into a verdant islet encircling the island, may be evi-

Sll/?T
'

-'"••^'1 "J 1.71 iilC in lie I laictiJ^i-j ^

bep
,'^^ 'eason for confidently believhi

Boll f^^!'^''^-
1'he change, however,

^oiabola

«
'^'s Island

attem"! V'^^"^ "^as not visited by the writer, as only the officers of the Yincennes
"^^pted to land on it.

^
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dence that a long period has elapsed since the subsidence ceased;

and as such a change is not conunon in the PacifiCj we may sus-

pect that it has been ftu-thered by at least a small amount of ele-

vation. The observant ion by the Rev. D. Tyorman wilh regard

to the shells found at Huahine high above the sea, may be proof

of elevation ; but the earlier erroneous conchisions wiih regard

to Tahiti, teach us to be cautious in admitting it without a more

particular examination of the deposit.

c. Hervey and Kurulu Groups.—These groups he to the south-

west and south of Tahiti.

Atia (Wateoo of Cook) is a raised coral island. Cook ob-

serves that it is " nearly like Mangaia." The land near ihe sea

is only a bank of coral ten or twelve feei high, and steep nnd

rugged. The surface of the island is covered with verdant hills

and plains, with no streams/^

Moiike is a low elevated coral island.f

Mitiaro resembles Maukc.J
Okatuiaia is a low coral island, not more than six or seven

feet high above the beach, which is coral sand. It has a light-

reddish soil.

Mangaia is girted by an elevated coral xqc^ three hundred feet

in height. IVIr. Williams speaks of it as coral, with a small qnaii-

tiry of fine-grained basalt in the interior of iho island j
he stales

again that a broad ridge (the reef) girts the hills ^
Rurntii has an elevated coral reef one hundred and fify

^^^^

in height.
II

Wirh regard to the other islands of these groups, Manvat

Ailiitaki, Rarolonga^ Rimetara^ I'vbuoi, and Raivavoi, the de-

scriptions by Williams and Eilis appear to show that they have

undergone no recent elevation.

d, ^Scattered Islands in the latitudes between the Society and Sa-

moan Groups.—These coral islands, as far as we can ascertan^

are low like the Paumotus, excepting some of the Fanning Group

north of the equator, and possibly Jarvis and Maiden. -

Of the Fanning Grovp^ (situated near the equator, south o

the Hawaiian Group.)
Washington Island is three miles in diameter, without a proper

lagoon; the whole surface; as seen by us, was covered dense y

* CooVs Voyage, vol. i, pp. 180, 197. "VViUiams's Miss. Enterprises, \, 47, 48, tu>

Am. edit.. Appleton.
'

^^^*"- — " flbid pp. 39, 264lam

% WilUiims's Miss. Ent. pp. 48, 50, 249. See also Mr. Darwin, p. 132. *

I
WilliamsV Mis?. Ent.p. 50.—Stutclibury^ describe? ttie coral rook as one Initio

^^^

and fifty feet liigh. W«stof E.i'rlatulJouriial i.—Tyernian aud Rennet de«ciiue

part vesicular
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with cocoanut trees. This unusual size for nn islonti without a
lagoon indicates an elevation, which the height of the island,
estimated at twelve feet, confirms. The elevation may have
been ttco or three (eel.

Palini/ra Island, just northwest of Washington, is descrihed
by Fanning as having two lagoons ; the westernmost contains

W*^'"^
^^iffioms water. Faiining's Island, to the southeast of

Washington, is deScribed by the same voyager as lower than that
island.

^
The accounts give no evidence of elevation.

C/iristnias Island, still fartlier to the southeast, according to
the description of Cook, its discoverer, had the rim of land in
some parts three miles wide. He mentions narrow ridges lying
parallel with the sea-coast, which "ujust have been thrown up
by the sea, though it does not reach within a mile of some of
these places." The proof of a small elevation is decided, but its

amount cannot be determined from the description. The ac-
coniit of F. D. Bennett, (Geographical Jour., vii, 226,) represents
Has a low coral island,

JfUTis Island, as seen from the Peacock, appeared to be eigh-
teen or twenty feet in height, which, if not exaggerated by re-
iiaciion, (we think it not probable,) would show an elei'ation of
SIX Of eight feet. This island is a sand Hat, with little vegetation,
and is bm two hundred miles south of Chrislmas Island.

Maiden, two hunclred and fifty miles southeast of Jarvis, near
latitude 4=^ S. and longitude 155° VV., visited by Lord Byron, is

J<-'scribed as not over forty feel high : but this may be the whole
"ciglu, including the height of the trees.

c- Fonga Islands and others in their vicinity.

.
All the islands of the Tonga group about which there are reefs,

give evidence of elevation: Tongatabu and ihe Hapai islands
cotisist solely of coral, and are elevated atolls.

^"«, at the south extremity of the line, has an undulate(J,
mostly grassy surface, in some parts eight hundred feet in height.

Arontid the shores, as was seen by us from shipboard, there is

an elevated layer of coral reef-rock, twenty feet thick, worti
out into caverns, and with many spout-holes. Between the
sniuhern shores and the highest part of the island, we observed

J^^rse distinct terraces. Coral is said to occur at a height of three
nundred feet. From the appearance of the land, we judged that
/•e interior was basaltic; but nothing positive was ascertained
^^;n regard to it.

J-otigatahu (an island visited by us) lies near Eua, and is in
m^ parts fifty or sixty feet high, 'though in general but twenty

J^^^'
It has a shallow lagoon, into which there are two entrances

;

°"^ luimmocks of coral reef-rock stand eight feet out of water.

to h
"'^"'^ and most of the Hapaii cluster, are stated by Cook

^^e abrupt limestone shores, ten to twenty feet in height.
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Namnka has a lagoon or salt lake at centre one and a half miles

broad ; and there is a coral rock in one part twenty-five feet

high.*

Vavau^ the northern of the Group, according to Williams, is a

cluster of elevated islands of coral limestone, thirty to one huii-

dred feet in height, having precipitous cliffs, with many excava-

tions along the coast.

f

Pijlslaart's Island, south of Tongatabu, is k small rocky islet

without coral. Tafua and Proby are volcanic cones, and the

former is still active.

Suvage Maud, a little to the east of the Tonga Group, resem-

bles Vavau in its coral constitution and cavernous cliffs. It is

elevated o?ie hiuidred feetX
Beveridge Reef a hundred miles southeast of Savage, is low

coral.

/. Snmoan Islands.—No satisfactory evidences of elevation

were detected about these islands^

^. Scattered Islands, north of Samoa.
These islands are all of coral, and several indicate an elei'ation

of one to six feet. On account of the high tides, (4 to 6 feet,)

the sea may give a height often or twelve feet to the land.

Sivain's, near latitude IP S., is fifteen to eighteen feet above

the sea, where highest, and the beach is ten to twelve feet high.

It is a small island, with a depression at centre, but no lagoon.

The height proves an elevation of three to six feet.

Falcaafo, m'nety miles to the north, is fifteen feet high. The

coral reef-rock is raised ni some places three feet above the pres-

ent level of the platform. Elevation at least three feet.

Nukunono, or Duke of Clarence, near Fakaafo, was seen only

from shipboard.

Oalafa^ or Duke of York's, is in some parts fourteen feet hign-

I^levation tioo or three feet.

Enderhf/s and Birnie's, still farther north, are tw^dve feet

high. Judging from the double slope of the beach on Enderby?

this island may have undergone an elevation of tioo feet, the

height of the upper slope; yet we think it doubtful.

Gardner's, Hall, Sydney and Newmarket were visited by tne

Expedition, but no satisfactory evidences of elevation on the lirs

three wore observed. The last is stated by Captain Wilkes to t)e

twenty-five feet in height.
h. Peejec Islands,~T\\e proofs of an elevation of four to six

feet about the larger Feejee Islands, Viti Lebu and Vanna Le"^»

and also Ovalan, are given in our report on this group, ^o^

t Williams, pp. 275,276. Foster estimates the height at fifty feet, and speai^

a depression about the centre.
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h

far tliis rise affected other parts of the group, I have been nnahle
definitely to determine: but as the extensive barrier reefs in the
eastern part of the group, rarel}^ support a green islet, they rather

islands, with barriers, and the c

(177° 15' E., and 12° 30' N.,) is r

indicate a subsidence in those parts than an elevation.
i Islands nortli of the Feejees.—lloxwQ Isiaiid, Wall is, Ell ice,

Depeyster, and four islands on the track towards the Kingsmills,
were passed by the Peacock ; but from the vessel, no ev'idences
of elevation could be distinguished. The first two are high

others are low coral. lioiumn,

,^ another high island, to the west
of Wallis's. It has encircling reefs, but we know nothing as to
its changes of level.

k- Sandwich Islands.— Oahu affords decided proof of an ele-

vation of twenty-five or thirty feet. There is an impression at

Honohilii, derived from a supposed increasing height in the reef
off the harbor, that the island is slowly rising. Upon this point
lean offer nothing decisive. The present height of the reef is

not sufficiently above the level to which it might be raised by
the tides, to render it certain, from this kind of evidence, that
uie suspected elevation is in progress.
Kauai presents us with no evidence that the island, at the pres-

ent time, is at a higher level than when the coral reefs begim :

K the

orat the^most, no elevation is indicated beyond a foot or two.
Ihe drift sand rock of Koloa appears to be a proof of elevation,
irom its resemblance to those of Northern Oahu : but if so, there
inust have been a subsidence since, as it now forms a cliff on the
snore that is gradually wearing away.
^olohai, according to information from the Rev. Mr. Andrews,

^as coral upon its declivities three hundred feet above the sea.

p"^same gentleman informed us that on the western penins[ila

01 Maui, coral occurs in sotne ])laces eight hundred feet above
jnesea; and specimens of well defined coral were obtained at a
"eight of five hundred feet. These islands were not visited by

^vriter.

\Viih regard to Molokai, Mr. Andrews informed the author
'"at the coral occurs " upon the acclivity of the eastern or highest
part of the island, over a surface of more than twenty or thirty

^^es, and extends almost to the sea. We Imd no means of
^cctirately measuring the height; but the specimens were ob-
^ained at least three hundred feet above the level of the sea,

"^ probably four hundred. The specimens Iiave distinctly the

^'"ctiire of coral. The distance from the sea was two to three
miles."

"Jr. Andrews, who appears to doubt (he connection of the sup-
posed coral on Maui with reefs, writes to the author as follows

:

erln
"° ^^^^ ^^^^ I seen the coral in a rocky ledge

;
it is gen-

^'y mixed with the lava rock, to which it adheres. It has

f
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nsnally the appearance of burnt lime ; and Ihns, large stones and

rocks seem as though tliey had been whitewashed several limes

over, and sometimes it amounts to an inch in thickness, or ati

inch and a half. Ki other times the whitewash has found its

way into cracks in the stones. Sometimes only one side of a

stone is whitened by it, or only a corner of it. It is sometimes

soft and crumbly, and at other times quite hard; and again it is

mixed* with the earth." From this description it appears to re-

semble the lime incrustations and seams of Diamond Hill, Punch-

bowl and Koko Head, Oahu, which occur at the same height, but

most certainly give no evidence of elevation, as they have pro-

ceeded beyond doubt ('Com aqueous eruptions carryii^g lifne in

solution. Fragments of coral j it v/iil be remembered, occur m
the tufa of these hills. This evidence from Mani, should there-

fore be received with great hesitation until farther examined.

Besides the above, there are large masses of coral rock, accor-

ding to Mr. Andrews, along the shores of Maui, from two to

/t/;e7'ye feet above high water. From his descriptions, this roclc

appears to be the reef-rock, like the raised reef of OahUj and is

probably proof of an elevation .of at least iioelve feet.

I Kingsnnll or Taraican Group. (Plate I, Vol. xii.)

Taputeouea or Drummond.—This is the southern island of

the group. The reef rock near the village of Uiiroa is a fooj

above low tide level, and consists of large massive Astreas and

Meandrinas. The tide in the Kingsmill "seas is seven kei\ and

consequently this evidence of a rise mis^ht be doubted, assonid

corals may grow Jo this height where the tide is so high. But

these Astreasand Meandrinas, as far as observed by the writer,

are not among the species that may undergo exposure at lovv

tide, except it be to the amount of three or four inches; and it is

proliable that an elevation of at least ten or hoelve inches has

taken place,

Apia or Charlotte's Island, one of the northernmost of uiQ

"/
{

six or seven feet above low Wilter level, evidencing this flni'^'"

of elevation. This elevated reef was observed for long o'staU^

cos between the several wooded islets; it resembled the son

reef of Nairsn in the Panmotu Archipelago in its bare, even i^ip)

and bluff worn front. An islet of the litoll, where we lai'de '

?/

above middle tide." A wall of this rock, having the sam^
"^J§ ^

extends along the reef from the islet. There vvas no doubt

it was due to an actual upliftitjg of the reef to a height ot

between the
six feet.

Nanouki, Kuria, Maiana and Tarawa lying between

two islands above mentioned, were seen only froin the i

and nothins decisive bearinsr on the snbiect of elevation ^^^
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served. On the northeast side of Nanonki tliere was a hill twenty
or thirty feet in height covered with trees ; but we had no
means of learning that it was not artificial. We were, however,
informed by Kirby. a sailor taken from Kuria, that the reef of
Apamama was elevated precisely like that of Apia, to a height
of /re feet; and this was confirmed by Lieutenant Dcljaren,
who was engaged in the survey of the reef. We were told, also,
that Kuria and Nanouki were similar in having the reef elevated
though to a less extent. It would hence appear that the eleva-
tions in the group increase to the northward.
MaraJd, to the north of Apia, is wooded throughout. We

sailed around it without landing, and can only say that it has
probably been uplifted like the islands south. Ma/dif, the north-
ernmost island, presented iii the distant view no certahi evidence
of elevation.

The elevation of the KIngsmills accounts for the long conti-
mnty of the wooded lines of land, an unusual fact considering
the size^ of the islands. The amount of fresh water obtained
from springs is also uncommon, (xii, 48.) The wear from storms
would also be greater on islands which have been elevated.
m. Radack, Ralkk and Carolme Islands.—No evidences of

elevation in these groups are yet known. The very small amount
of wooded land on the Pescadores inclines us to suspect rather a
stibsidence than an elevation ; and the same fact might be gath-
ered with regard to some of the islands south, from the charts oi
A-otzebue and Kruesenstern.

H. Ladrones.—The seventeen islands which constitute this

§roiip, may all have undergone elevations within a recent period,
bin owing to the absence of coral from the northern, we have evi-

dence only with regard to the more southern.

.
Giiarn^ according to Q,uoy and Gaymard, has coral rock upon

'Js hills more than siz hundred feet (one hundred toises) above
the sea.

.
^ota^ the next island north, afforded these authors similar facts,

"Wicatmg the same amount of elevation.
0- Peleics and nei^hhoring Islands.—"Vhe island Feis, three

'^Hfidred miles southwest of Guam, is stated by Darwin, on the

juthority of Lutke, to be of coral, and ninety feet high. Mac-
''^n^ie Island, seventy-five miles south of Feis, is a low atoll, as

jscertained by the Expedition. No evidences of elevation are

M^ to occur at the Pelews.
^eianesian Isla7ids.—Among the New Hebrides, New Cale-

r°"*^' Salomon Islands, the evidences of elevation have not yet
'^e^

examined,

tah 1

^^^^'^^^ gi^^eri on the preceding pages are presented in a

°''^'ar form on the next page.
^'0^-i> Series. Vol. XV, Ifo. 44.-March. 1 85 S. 2S
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Paumotu Archipelago, Honden, 1 J or 2
" " Clermont Tonaere, 2

Jfairsa or Deans's, 6

Elizabeth, 80

Metia or Aurora, 250

Ducie's, lor 2

Tahitian Group, Tahiti, ?

Bolabola, *

Hervey and Rurutu Groups,. . . Atiu, . . •
^2 ?

u it

Mauke,, somewhat elevated.

u «

« <4 i(

" " " » Mitiaro

Mangaia, SOO

<1 U

« <( M
« « «
« W U

Rurutu, 150
'• « « Remaining Islands ^^

North of the Tahitian, Washington Island, 3 or S

" " " "
Christmas, 2

" " " « Maiden J
" " " "

Jarvis, 6or8
Tongan Group, Eua, 300

!

Tongatabu,
f^

Namuka and the Hapai, ^

Vavau, !.: ^t'<^

Savage Island, .,
100

Samoan Islands, !!!!.'!.'!!!! ^

North of Samoa, Swain's^ '.'.''.'.'.'/.'///.'.'.'."/.','.'/. ^ to 6

Fakaafo, or Bo^^ditch, ^

Oatafu, or Puke of York's, 2or3

Enderby^s ,
2 ?

.
Gardner, Hull, Sidney, N"e\7market, ?

Jeejee Islands, Viti Levu and Vanua Levu, Ovalau, 5 or 6

Eastern Islands, *^

;
JTorth of Feejees, Home, Wallis, ElUce, Depejster, ^ ^

Sandwich Islands,, Kauai / . . 1

Oahu,V/.V.V/.;V/.;V.V//.V/.V.,...25or30

;; ;;
Moiokai, ^oo

ilaui, , • - • - • ^i"
TaraTran Islands,. •.

. . Taputeouea 1 ^^ ^

I»"anouki, Kuria, Maiana and Tara^'a,. . 2 or more.

Apamama, „
Apia or Charlotte, ^^^l
Maraki, 2or3

Carolines, ,.. ' ' !!".'. none ascertained

Ladrones, ^\' Gukm,\\\' .'.*.".'!.'.' .'.'.'.',*.','!!
" f^.

;;;... o?

New Hebrides, New Caledoni^ ' skiomon'fsiands,*.
'. '. ". '.

'.

*.
"

'. '. '. '.

'. '.'none
ascertained.

Several dedactions are at once obvious

:

1. That the elevations have taken place in all parts oi the oceaa.

2. That thev harp in Rnmn instnnrps affpntfid sinsle islailOSj

or 3

5 «

Maldn

Pelews.

2. That they have in some instances affected sin

and not those adjoinioff.
3. That the amount is often very unequal in adjacent islands-

4. That in a few instances the chance has been experience

by a whole group or chain of islands. The Tarawan Gtou^^

an instance, and the rise appears to increase from the southern-

most island to Apia, and then to diminish again to the other ex

tremity.
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The Feejees may be an example of a rise at the west side of a
group, and possibly a subsidence on the east ; w'hile a little far-
ther east, the Tonga Islands constitute another extended area of
elevation. We observe that while the Samoan Islands afford no
evidences of elevation, the Tonga Islands on the south have been
raised, and also the Fakaafo Group and others on the north.

_

We cannot, therefore, distinguish any evidence that a general
rise IS or has been in progress

;
yet some large areas appear to

nave been simultaneously affected, although the action has often
been isolated. Metia and Elizabeth Island may have risen ab-
ruptly

: but^the changes of level in the Feejees and the Friendly
Islands, appear to have taken place by a gradual action.

Art. XX.—On SoleWs Saccharimeier ; by W. P. Riddell,

A.B., New Orleans, Louisiana.

1 HIS instrument, so beautiful in theory, and so exact in its

practical operations for the analysis of sugars, syrups and mo-
asses, depends upon that peculiar property of light termed circu-
^^^ polarization; a modification first noticed by M. Arago in
crystal quartz or rock crystal.*
polarization.—The Newtonian theory of the materiality of

'ght fails to gi^e an adequate explanation of the phenomena of
polarization. But, according to the wave or undulaiorij theory,
common light is considered an effect, produced by the vibrations

^ an extremely subtile medium, termed hmiiniferoiis ether.

Inese vibrations are supposed to be in three directions, in recti-

jnear and rectangular planes ; two of which are transverse to
ne direction in which the ray is propagated and at right angles

jpeach other; and the third, parallel to the direction of propaga-
"^n- The existence of this third plane is inferred from the phe-
^otnenon of the dispersion of the different rays of the spectrum.
ut of this we need not speak particularly, as it has no essential

^ing on the present subject.
Reaving out of view then this third plane, we see that we
°!^y consider common or unpolarized light to be produced by
^^f^rations in two rectangular planes, ^ovf if we can contrive to

J^sparate these two vibrations so as to have two rays, each being
produced by vibrations in one plane only, we shall have two
ys ^^ polarized light, whose planes of vibration are perpeudic-
ar to each other. If attain we bring these two sets of vibra-

*itIt migiit seem unnecessary to enter at all into the subject of polanzation, as

havp •
^^"^ '^ offered

; yet to render the following application plain, to those yho

Tie^ 1^2 ^^^ "'^"^'' "o previous study, it vas thought t)est to offer a succinct

the receired notions respecting it.
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tions centrally together, without changing their planes, we have,

as before, one ray of unpolarized hght, produced by vibrations in

two rectangular planes. Thus we have a distinct idea of the

difference \)el\Ye^\\ polarized and unpolarized Hght.

There are several ways in which we may thus separate these

tv/o planes and hence produce polarization : viz, by simple reflec-

tion at certain angles (differing for different substances); by single

-refraction, as by means of a bundle of thin glass plates ; by double

refraction, as by means of a crystal of Iceland or calc spar; by

transmitting a ray through a plate of tourmaline, which has the

property of smothering or absorbing the vibrations in one direc-

tion and permitting only those of the other plane to pass through.

Circular polarization is a condition slightly different from

the above, and is produced only when rectilinear vibrations are

made to interf^are with each other in a particular manner: this

interference does not take place when both sets of vibrations

have equal velocities. But as we know that if one wave of

water be half an undulation behind another of equal size, they

mutually destroy each other; while the same, if of equal veloci-

ties, may vibrate in vertical, right angled planes, with no sensible

interference ; so may we conjecture in regard to these waves of

light-hearing ether.

It may be shown in various ways, that the result of the inter-

ference of these rectilinear vibrations will be curvilinear vibra-

tliDns, a movement which maybe likened to ''that of the ex-
\

tremity of Ihe swinging pendulum," or more aptly to the spiral

coui-se of a coiled wire. If then we can retard the vibrations in

oue direction, then bring them centrally in contact with those of

the other direction, they mutually interfere, and no longer, as m
the caso of simply polarized light, produce common light; they

• no longer vibrate in rectilinear planes, but in a curvilinear pl^'i'i^j

the result o€ the two forces acting in the original rectitin^^^

planes. By varying the amount of this retardation, we maypr^^'

duce c^Vcz^for or even ellnplical waves. If this retardation ainoun^

to the one-fourth of an undulation, the waves will be circular, a^

can be shown by means of a very simple apparatus devised by

Professor Wheatstone,
thisIt is found that crystal quartz possesses in a high degree ini

power of retarding one of the two sets of vibrations; thusafioro;

ing, in connection with Hght properly polarized, circular poian-

jzation. Some species of quartz exhibit what is termed ng"

'

handed poUrization, hence called t/ex^roor^/rafe; some, left-hande

polarization, hence called IcBvogyrate ; the distinction betwee

which being ^ follows:
If we place a plate of Iceland spar, cut perpendicular io \

principal or prismatic axis, in the polariscope, the polarizing a^

analyzing plates being crossed, we shall observe a gorgeous

1^'

I

1^ i
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piay of colored concentric rings intersected by a rectangular
black crossj whose arms meet at the centre of the rings.^ In
these rings we observe a succession of the seven colors of the
spectrum

; and some very singular changes, which need not here
be described, take place when we revolve eitlier the polarizer or
analyser. All the modifications which light undergoes in pass-
ing through certain crystals, may usually be traced to the pecu-
liar structure or crystallization of said crystal ; but quartz, which
IS classed in the same system of crystals with Iceland spar, gives
us quite a different result when placed in the polariscope. \Ve
observe a system of prismatic rings, but the black cross in the
centre is not there, and in its place we have a certain uniform tint
the hue of which changes successively through the whole range of
the spectrum, when either the analyzer or polarizer is revolved

;

ft^r right-handed quartz^ if we revolve the analyzer to the right,
the colors will be seen to succeed each other in the following

2^
on : be
^ach other in the contrary ordefj viz.: red^ violetj indigo, blue,
gff^'eUj yelhiv, oravge, red, and so on; hence to obtain the same
order of succession as in the first ease we must revolve the an-

alyzer in the opposite direction, or to the left. Therefore the
fti'st kind of quartz is called dextrogyrate, the second lavogyraie,
Ihe width of this central hue, as well as that of the concentric
circles, will depend upon the thickness of the plate of quartz
*^jnployed, the diameter of the rings being, it is said, inversely as
^he square root of the thickness of the film of quartz.
As circular polarization is supposed to result from two sets of

^^ctilinear vibrations centrally jointed, acting in rectangular planes
one of the sets being retarded, so colors are supposed to result

l^^m two sets of rectilinear vibrations, one of which is retarded,

^^it^both of which act in the sume plane.
^he applicalion of the foregoing principles for the purposes of

^'^^^^lysis comes next to be explained. If we take two plates of

'J»'»rnia!ine, (which by the way must be cut in planes parallel to

I'le axis of crystallization,) place them parallel, one with its axis
ijj a vertical, the other w^th its axis in a horizontal position

;

iheu permit a ray of common light to strike perpendicular upon

^J^^j—the first 'wiK stifle all except the vertical vibrations, while
|he second will stifle all except the horizontal ones

;
hence no

'^gju will be permitted to pass through both plates thus placed.

fhis position of the two plates of tourmaline, viz. : so as to

^^tinguish the li^lit is termed the azinmlh zero, or point of
S'^^atest obscuration. If now we place between these two plates

^ piece of quartz, or any other circularly polarizing substance, the
^^Gt is immediately noticed from the feet that the light which
^ before obscured by the two tourmaline plates is now seen to
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pass through the three;—and in order to reestabhsh the azimuth

zerOj it is necessary to revolve the analyzer, either to the right or

left as the case may be, through a certain number of degrees, ac-

cording to the thickness of the interposed qnartz. If instead of

the plate of tourmaline, a double refractor be employed for a po-

larizer, a similar result is observable, except that instead of totally

shutting out the light at the azimuth zero, we are only able to

exclude one image, usually the extraordinary ;
^and so to reestab-

lish the azimuth zero, we only seek to exclude one of the ima-

geSj both having been rendered visible by the interposition of the

quartz ; this we do as in the other case, by revolving either the

analyzer or polarizer. The angle through which it is necessary

to revolve the analyzer has been found proportionate to the thick-

ness of the quartz ; or if two plates of quartz be interposed, the

angle of variation will be as the swot of the two thicknesses, if

both be right-handed, or both left-handed; or as i\\t difference,

if one be right and the other left : and the same in regard to all

circularly polarizing substances.

We can then at once, get a glimpse of the extended applica-

tion of which this singular principle is susceptible.

In the earlier instruments constrncted on this principle, for the

analysis of sugars, &c., the only parts were the polarizer^ the

tithe of observation^ and the analyzer ; and the amount of sugar

was estimated from the number of degrees through which it was

necessary to revolve the analyzer in order to reestablish the azi-

muth zero ; but it was found no easy matter to judge as accu-

rately as was desirable as to this point of greatest obscuration, for

the analyzer had to be revolved over several des^rees before any

change could be observed.

A second step was taken by substituting a ray of homogeneous

light; but still it was found exceedingly difficult to distinguisb)

with a precision sufficiently constant and exact, the precise limtt

of each color; for they seem to flow so readily into each other,

and besides,, of themselves, have something of a margin on the

spectrum. This defect is very ingeniously surmounted in the

instrument of Soleil, by placing side by side two plates of quartz

one left-handed, the other right-handed ; so that any difference is

not only doubled, but instead of judging of the identity of any

certain abstract hue, we have only to identify, by means of the

compensator, the hues of two juxtaposed semi-discs.

t

Soleifs Saccharimeter.—We have now taken a general viev: of

the principles on which saccharimetry, by means of circular po-

larization, depends. It remains briefly to' speak of the iiistrii-

ment constructed by Soleil of Paris, (which I think undoubted V

deserves the first place,) and describe somewhat more minutely

the process of actual analysis by means of it.
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The instrument, of which I propose to give a very brief de-
scription, was brought from Paris by the Hon. J. P. Benjamin,
of ^ew Orleans, and now belongs to Prof. J. L. Riddell, of the
University of Louisiana. It consists of the following parts, com-
mencing at the extremity farthest from the eye of the observer
when making an analysis :

—

A B
I

c
c

mm-=m
h ^

fel i <«« < «>>>*«

/
vinTi'Jtuu'i

-^9^^^^^
S A

p-rr"
' 'Jl/^^/t^

UilU

s

I Tltnhllll.ffr,- <,., *w,[.j|||,,|Jl t r.T I

.

Aj Polarizer, a NicoPs Prism, admitting only one of the polar-
ized rays to pass through.

Oj Depolarizer, being a plate of right-handed quartz, cut per-
pendicular to the axis of its crystallization.

^1 the polarizer proper, or analyzer as related to A and B,
vriose functions are only to produce any desired tint by merely
revolving

J which is accomplished by means of a thumb-screw,
close to the thumb-screw of the compensator.

^ BiquartZj composed of two juxtaposed plates of quartz, of
^^^^al thickness, but of contrary rotative power, one being right-
panded, the other left-handed ; by which the difference observed
^'^tiie tints of the semi-discs, when the right- and left-handed
potations in the instrument are not in equilibrio, are doubled, since

"^ tints as observed through the one semi-disc succeed each

^JJjer in the opposite order to what they do as seen through the

Tube of observation, 20 and 22 centimeters long, into
nich the liquid to be analyzed is poured, and closed by means

fitr
1

^ P'ates, which are held in their place by brass caps closely
^ed, as it is very essential that every bubble of air should be

^eluded; when the tube has been filled with the saccharine li-

4^m and replaced in its proper position in the instrument, the

w'lfk^^
the two halves of the ordinary and extraordinary disc

read
^^-^^ ^^ ^^ different and complementary for the reason al-

^y noticed, but can be brought to a uniform tint, as at starting,

E
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by means of the compensator ; and tho direction in which the

compensator has to be moved determines the quahty of rotation;

the distance over which it has to be moved determines the quan-

tity or amount of that rotation.

F, plate of left-handed quartz, equivalent in thickness to the

two plates of the compensator, G, when set at zero ; and its ob-

ject is to equilibrate the opposite effect of said compensator.

G, Compensatorj composed of two wedge-shaped plates of

right-handed quartz, the thickness of whose sum may be varied

by shding their thicker or ^/mi/ier extremities together; at zero

their thickness is equal to that of F. If the principal part has to

be moved to the right, and the vernier to the left, the s'pec'wmn

under examination exerts a rotary influence to the right, and is

consequently right-handed^ and vice versa. The scale and ver-

nier of this compensator is shown separately at S.

H, Analyzer, being a double refracting prism.

J, Eye-piece, with two adjustable lenses, to fit the focns io

different eyes. The progress of a ray of common light {a) stri-

king upon A, is as follows :—By A it is polarized, so as to vibrate

in only one rectilinear plane, (6,) as the vibrations in all other

planes are smothered- By B this polarized ray {h) is resolved

into two sets of rectangular vibrations, (c,) one of which is retar-

ded: by C these again are resolved into two systems of rectilin-

ear, rectangular vibrations, {d and e,) one set of each system be-

ing retarded^ hence colored rays, one of which {e) only is received

through D. By E the tint of this colored ray is changed, ana

must be restored by G. ^'he effect of F and G, being equiva-

lent, and mutually neutralizing, may be counted as nothing. »y

H the color of the rays is made visible, by bringing the vibra-

tions in a position so as to interfere in the same plane, which is

necessary for the production of colored light.

On the scale of the compensator, G, the figures 1 and 2 cor-

respond to quartz of an opposite polarization, whose thicknessjs

1 and 2 millimetres, and are read 100 and 200 degrees. The

smaller divisions are read 10 degrees each, while single degrees

are read by means of the vernier. The degrees therefore corres-

pond nearly to i^ in the deviation of the plane of polarization.
^

^
Among substances which exercise an influence on the polari-

zing apparatus, the most important, according to Pereira, are

:

Volatile oils fthose of mustard and bitter almond exceptedj.

Naphtha.
Aqueous solutions of several kinds of sugar, dextrine, tartaric

acid and tartrates (tartrate of alumina excepted).
Diabetic urine.

Albuminous urine.

Alcoholic solutions of camphor and artijicia! camphor.

Most vegetable juices.
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Wh
alcoliol, pyroxylic spirit, pyroacetic spirit, olive oil, claret wine,
(with perhaps a trace of left-handed polarization,) champagne,
citric acid, mannite, liquorice sugar, glycerine, Sj'c.

It will be seen from the above that sugars of different kinds
exert different effects in connection with polarization. These ef-
fects Mr. Pereira classes as follows

:

Risrht-handed.1. Cane sugar,
2. Grape sugar, (Glucose of Dnrnas,) . .

°
"

3. Uncrystallizahle sugar, (Chnlariose of Soubeiran.)
Uncrystallizable sugar of honey, . . . Lejt-han
Uncrystallizahle sugar obtained by the ac-

tion of acids on cane sugar, ... "

Uncrystallizable sugar of the juice of fruits, "

Uncrystallizable sua;ar obtained by the al-

ec

((

u u
teration of cane sugar. This constitutes

the greater part of molasses, . . .

4. Mannite, 5. Glycerin, and 6. Liquorice sugar, O(zero).
Process of Analysis.—Make the zeros of the compensator (on

i-ie scale and on the vernier) correspond perfectly; then revolve
the analyzer by means of the thumb-screw until the semi-discs
nave one and the same uniform tint; the two discs will then be
observed to have complementary colors : thus, if the ordinary disc
ottmage be violet, the extraordinary one will be yellow; if the
former be red, the latter will be green, «fcc. The focus of the
^ye-piece may either be adjusted now, or after the liquor is inlro-

J"ced into the observation tube; this is done by adjusting the
distance between the two lenses, to suit different eyes while look-
ing through the instrument: if done before the liquor is intro-

aiiced, water should be placed in the tube, because the focus will

^ary somewhat if the tube be empty.
^or brown sugar and molasses, an analysis is effected by corn-

Paring the rotating power of a solution of known degree of dilution,
jy^ith the rotating power of a standard normal solution. From
tfie specifnen which we wish to analyze (whether molasses or su-
gar) we weigh, by means of special weights accompanying Cler-
sf\ts apparatus, 16-471 grammes; place this in a matrass gradua-

•!jj
on the neck to 100 and 110 cubic centimetres: pour in water

'iH the matrass is filled to the 100 c.c. mark. If the mixture be
^Wrnciently transparent, submit it to observation in the tube of 20
entirnetres length, and note the degree of deviation by means of
oe degrees iTiarked on the compensator, in the wayjiefore de-
nbed. But if not, complete the filling of the matrass to the

.
^"^-c. mark, by pouring in either sub-acetate of lead, or fish

of"fi u'^
alcohol ; if the latter, first introduce 5 c. c. of a solution

jMsh glue^ and then the other 5 c.c. of alcohol. The defeca-

§ agent must be mixed thoroughly with the liquor and allowed
^=o.v» Seeies, Vol XV, No. 44.—March, 1853. 24
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to stai)d two or three minutes, then thrown upon the filter. If

now the mixture be too highly colored to admit of observation,

it must be discolored by filtration through bone-blacky or animal

charcoal; special tubes for which are provided in Clerget's very

fall and beautiful set of apparatus, which usually accompanies the

Saccharimeten The process will require one hour, and possibly

the liquor may have to be passed through the bone-black several

times. It must be remembered however, that the first portions

(a quantity about equal to the volume of bone-black) which come

through the bone-black, must not be employed in the observations

as it is found that the bone-black, until a little saturated, weakens

the solution. The liquor is next introduced into the tube of ob-

servation, and the rotation noted as before by turning the thumb-

screw of the compensator till the two semi-discs again exhibit a

uniform tint. If, previous to filtering through the bone-black,

the defecating agent has been used, the tube of 22 centimeters

must be employed to compensate for the consequent dilution; but

if the defecating agent has not been used, the tube of 20 centi-

metres must be employed. It will be observed that using the

ttibe of 22 centimetres is the same in eflect as adding ^\\\i t^ ^^^

strength of the solution as determined in the tube of 20 cerUim.

The number of degrees of rotation as read on the scale of the

compensator, will give the actual per cent of pure sugar in the

sample. The scale is so graduated that if we had weighed

16*471 grammes of pure sugar^ and formed our solution in

the same way, by means of the matrass graduated to 100 c.c

the rotation as indicated by the degrees of the compensator

would be 100°, Hence any proportional number of degrees of

rotation will indicate a corresponding proportional amount oi

saccharine matter as compared to pure sugar. Or, since the nor-

mal or standard solution contains 164*71 grammes of pure sugar

per litre, we may multiply the number of degrees of rotation oi

any solution by 164-71, and divide the product by 100, and we

shall obtain the number of grammes of pure sugar contained m

the litre of our sample solution. . ,

The above method is all that is necessary in sohitions ^'^^jcn

contain no left-handed sugar, and nothing which may inter
'""'

with the legitimate action of the right-handed cane sugar,

detennination of which is the usual object of analytical researcti.

But since brown sugars, and especially molasses, invariably con-

tain other substances which exert a polarizing influence sonie-

times to tjie right, sometimes to the left, it is desirable to disen-

gage the influence of the same from the influence due to the can

sugar. For this purpose we perform what is termed the

the

^f
cane

left-hand sugar. It is accomplished in the following manner
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From the solution prepared, (defecated and decolorized, if neces-
sary-, as explained,) fill a small matrass to the mark on the neck
indicating a capacity of 50 c. c, complete the filh'ng of the ma-
trass to the mark on the neck indicating a capacity of 55 c. c, by-
pouring ill i^'ong hydrochloric acid

;
place the matrass in a wa-

ter bath kept uniformly at a temperature of 68^ Centigrade, con-
tinue it there for 15 minutes, and the inversion will be complete.
Throw this upon a paper filter, and allow the liquid to flow di-
rectly into the tube of 22 centim. length, which is provided with
a special upright tube for determining the temperature which ex-
erts a considerable influence on the rotatory power of inverted
hquids, and must be carefully noted; it is better to make the ob-
servations at some uniform temperature, as for instance 28° or
•jO^ Centigrade.

If the rotation be to the left, add it to the rotation to the right
aetermin<jd previous to the inversion ; if the rotation be still to
the right, subtract it from the right-handed rotation previously
^letermined. In the table, which accompanies Clerget's appara-
us, under the temperature corresponding to the temperature at
^nich the observation after inversion has been made, seek the
number corresponding to the sum or difference of the degrees of
rotation determined by the observation, follow to the right hand
le line of horizontal figures to the column marked A, in which
"I be found the figures expressing the per cent, by weight of

sugar in the sample; or continue to the column marked B, in
nich will be found the figures expressing the number ofgrammes

^ZJ^i^,^
contained in the given liquid. Eitlier of these will ex-

s—the former gives the title
Fess the title of sample under analysi
^Y weight, the latter, by volume.

Mr. Clerget, in his " Memoire a la Societe d'Encouragement,"

J*^

the analysis of sugars, Sec, (where a very full description of

J „ apparatus, &c. used in analysis is given,) recommends tlie

owing preparation of fish-glue : macerate in cold water (nearfoil

25 centiliters) for about 'SO hours, 5 or 6 grammes of isinglass,

Jf
°.^h-glue; dilute this with one deciliter of white wine or

' diluted alcohol. Treat the mixture with water till the vol-
"wie amounts to one liter. Thus prepared, if preserved in a
^'osed bottle, the liquor will remain unaltered for 15 or 20 days,
ccording to the temperature, but it should not be used after be-
'°^^'ng strongly acid,
^ub-acetate of lead, which on some accounts (especially for

ecolorizing)
is superior to fish-glue, may be prepared "by di-

pping 7 parts of litharge with 6 of sugar of lead, and 30 of

Wh
^''^ ^^^ '^^^'^ which is not dissolved, has become white.'

^'1.,"^^ bone-black is used, its volume had best be about one-
'

.

^he volume of the liquid to be decolorized, and should be
"Moistened with the liquid before being introduced into the Jilter-
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"^•o

h

ing tube^ as this greatly facilitates a speedy filtration. The same

bone-black may be used several times, if care be taken to rinse

and dry it after each operation. It has been found also, that its

qualities may be In a great measure restored by burning anew.

Analysis of Cmies.—From M. Clerget's memoir^before men-

tioned, I translate, in substance^ the following: weigh 200

grammes of the cut cane, and extract the juice therefrom by

means of the small special prcss^ endeavoring to make the pres-

sure as near that exerted by the common sugar presses as possi-

ble, in order that the juice may be a fair representative of that

nsnally extracted in the manufactories; from this juice fill the

graduated matrass to the mark indicating a capacity of 100 cc;^

to this add 10 c. c. of the defecating agent as in the analysis ot

sus^ar and molasses: filter and introduce it into the tube of ob-

servation 22 centim. long: take the degrees of variation, which

multiply by 164-71 and divide the quotient by 100 and you will

have the number of grammes of sugar contained in a liter of the •

juice; the calculation may be dispensed with by referring to the

number expressing degrees of deviation in the column of the

table marked A, and seeking the corresponding ones of the col-

umn marked B, which will give the number of grammes per liter

contained in the juice.

If now, by means of a very delicate areometer graduated to

the 10th of a degree, we take the density of the liqiud, we majr

infer from a very easy comparison between this density, the sac-

charimetric title of the juice and the weight of the pressed cane,

the actual percent, of the real sugar contained in the juice to the

weight of the original cane: for example, a specimen of 20U

grammes of Tahiti cane cultivated in the Antilles was submitted

to the action of the small presse d'^essai, and left a pulp weighing

48 grammes ; it consequently produced 152 grammes of J"^'^^'

^

which the density was found to be 108^5; this juice observed by

means of the saccharimeter gave a deviation to the right of 124 ,

multiplying this number by 164-71 and dividing the prodiic

by 100, the quantity of sugar per liter was found to be 204 gr.

24 c., which is the title which we also find in the column
^j

opposite 124^ in the column A. Then we have 1085 (weignj

of a litre of the juice) : 204-24 (weight of the sugar per w^)

: : 1 : 0-1S82 (the per cent, of the sugar compared to the jiHcej

.

—and 01882 multiplied by 152 we obtain the total <i^^^^^^l\L
the sugar extracted by simple pressure from the 200 grs. ot tn

cane, that is, 28 gr, 60 c, or 14-30 per cent of the weigW

the cane.

In the analysis of fresh cane juice, it is not usually "^^^^^^
to perform the operation of inversion—a process which must

be omitted ia the examination of molasses and impure bro

sugars.

I
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General Remarks.—Professor McCnlloh, in his Report to the
government, gives 52 per cent, as the average amount of crys-
tallizabie sugar contained in West India and Louisiana molasses
examined by him. Biot and Soubeiran place the average of their
analyses of molasses as low as 40 p. c. ; while Ventzke estimales
the same at 60 p. c. Much may be attributed to the diiferent cir-

cumstances, &c. under which the analyses were made. McCulloh
asserts that a saturated solution at 212^ Fah., will contain SO p. c.
of cane sugar, 50 of which will crystallize.

The matter has excited considerable interest on the part of the
government from the fact that it has been said, that nearly pure
syrups have been imported by refiners under the name of mo-
lasses; and that the resulting refined sugars have been exported
under the privilege of ihe drawback. These syrups {sirops de
hatterie) contain, according to McCulloh, 60 p. c. of cane sugar,
and may be so disguised as to render it difficult to distinguish
them from molasses.

I examined with the instrument before mentioned, several sam-
ples of molasses imported from the West Indies, which Dr. E. H.
Barton, Inspector of drugs and chemicals; brought from the cus-
tom house, with the following results

:

•Sample A :=: SO^'-e. Eight-handed polarization previous to inversion.

= I5°- (at temp. 30° C.) Left-handed " after "

Consequent title, 51 percent.
oample B z=i 44°- R. polarization previous to inversion.

10°- L. " (at temp. 28°) after inversion.

Consequent title, 42 per cent.

Sample C rr 46°-2. R. P.
24°- '

L." P." (at temp. 30^)
Consequent title, 54*5 per cent.

Sample Dzr: 62° -7. R, P.
20°- L, P. (at temp, 30^)

Consequent title, 64 per cent.

Sample E = 51° -7. R. P.
,

20°- L. P. (at temp. 30^)
Consequent title, 53 per cent.

Sample F-49°-5. R. P.

^
10°- L, P. (at temp. 26^)

Unsequent title, 45 per cent.

It has been inferred from experiments by Henry and others,

^^^ ^(ine sugar is the primary secretion of the plant, and that

jg^S^'^P^ sugar and nncrystallizable sugar contained in molasses
the result of fermentation, decomposition consequent on iFI-

^^nagement in the manufactories. The former, or cane sugar

w^'i^^'
^s termed by Dr. Cartwright the wor7n^destroywg sugar,

\\yl'
^^^ '^^t^^' he terms worm-producing; having reference to

'^^^ medicinal properties.
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McCiill

sugar which he obtained by an analysis of the ripe cane jnice,

but remarks that it is probable that 21 per cent., as obtained by

Peligot and Casaseca, may be the usual or average proportion

since his analysis was made of a particular and unfavorable

specimen.

He gives the following as the result of his comparative analysis

of the three varieties of cane :

Tahiti. Creole. Ribbon.

Water, - - 6820 6876 7145

Solid matter; - 31-80 31-24 28-55

100^10 100-00 10000

The proportional yield of sugar from the same he rates re-

spectively at 67-884, 62 918 and 63-68.

In using the saccharimeter of M. Soleil, (or indeed any de-

pending on polarization,) some difficulty may be experienced in

properly decolorizing the liquor, which must be quite clear and

transparent in order to ^dmit of accurate observation. Good

boue-black at times is very essential. But when once in proper

order, there can be no doubt as to the general accuracy of its

saccharimetric determinations.
^

" The programme of a, prize offered by the Societe d'Encour-

agement called for a process which should determine, within tioo

per cent., the richness of saccharine substances. The process oi

M. Soleil is much more exact ''

Art. XXL

—

Observations on some Monnds on the Tensaw

River; by A. Bigelow, Wesleyan Institute, Newark, N. J-

Dl'ring a two years residence near Hall's Landing ou the

Tensaw river, I heard frequent reports of some mounds upon i j

about twelve miles to the north, and was induced to visit thern

at two different times. The first impressions more than realize

my expectations, and the examination was one of interest.

About twenty miles north of Mobile, the Tensaw separates

from the Mobile river, running to the east by a very
^.^^'^^^J,"

course as far as Stockton, then to the south, emptying uito tti

east side of Mobile bay. Between tliese two rivers is encloseci^

tract of land, twenty miles long and about seven wide, consistmp

of marsh and swamp land. Much of it is impassable ;
some ot

quakes and sinks beneath the tread, and is covered with tall gra

and aquatic plants
; the larger portion supports heavy forests, a

is called swamp land. OnFy small portions of the whole tract are

dry even in dry weather, or elevated above the spring nooa •

i
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North of the Tensaw, land of a similar character extends for ten
miles. The tract between the two rivers is intersected by seve-
ral creeks and rivers; Middle river, which is wide and deep,
flows out of the Tensaw soon after the latter leaves the Mobile,
and running southeast, empties again into the Tensaw; thus cut-
ting off a triangular portion from the northeast corner of the
tract. Again, Bottle creek leaves the Tensaw not far to the east
of Middle river, and running south or west of south, empties
into Middle river. In this latter triangular piece, are the mounds.
This area is also intersected by the Dominique creek, which runs
near to the west side of the mound field, and with which the
niounds are connected by a series of small mounds now concealed
by the forest. Along with these creeks and rivers are numerous
lakes or lagoons, which are affected by the tides, and contain an
abundance of fish ; indeed the waters teem with them, to an ex-
tent which surprises one accustomed to throw the line in clearer
streams. Among the inhabitants of these waters, the alligator is

not the least abundant, and in a young state, it is yet used occa-
sionally for food, as it appears to have been by the former dwel-
lers upon these banks.

.

On the west side of Bottle creek, where it leaves the Tensaw,
^probably the most elevated portion of the land above described,
itere the first inhabitants found sufficient .room and material to

construct these mounds; and the French a plantation ready for
seed, ''fhis locality was early settled, and has been cultiva-
jBd ever since, receiving from the yearly overflow an addition to
}ts fertility. The Gnathodon beds described by Rev. S, C. Hale
in this Journal for March, 1851, occur frequently around the head

p
the bay, but I know of none on Bottle creek; and indeed the

gnathodon shell is but sparsely intermixed in any of the mounds.
As low down as within ten miles of the bay, I have seen mounds
i^ised on the banks of existing creeks and near the beds of former
ones, Avith few shells intermixed with the earth. In such cases

j^^y look like small portions of levees, elevated just above the

f'gh floods. Thev contain no perceptible relics of former life;They contain no perceptibl
I appear to me to have been thrown up, as places of security

a?:

and

^oamst high water, hj some former people, if not for constant use,

V- 'east for a summer residence, for the convenience of obtaining

^^- To a people unaccustomed or unwilling to till the soil,
"""

existed an unfailing source of food, of a kind which is eventhe

now
r^ much used by the Creoles and negroes living there. The
jundance of food and the facility of obtaining it, the convenience

j^,^°"ifnunication by the various creeks, isolation from disturbing
oes healthiness of the locality,—for the French even went from

of'^th
^o fheir swamp plantations in'summer,—and the mildness

y^^ Wmter, would induce a tribe to make this region their per-
^nent abode. There is nothing to disprove such a supposition,
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except the danger and inconvenience of the floods. Against these

the mounds are a security ; and, in one case a raised ridge is now
used as the site of some buildings. On the Gnathodon beds and

the mounds hereafter to be described, relics are often found, the

most important of which are Images. One bust of a person was

discovered near the bay, which very strikingly exhibits the In-

dian features, and also considerable skill on the part of the sculp-

tor; for these images appear to have been first moulded, and

then cut out by some edged instrument. I would here remark

that the floods occur at irregular times, usually from February to

May, but often in June and July, and occasionally in August,
f

1.

*

The plantation before spoken of, lies on the Tensaw and Bottle

creek, and has a crescent shape ; at its southern extremity the eye

is attracted through an opening in the forest, by an elevated mouna

nearly in the center of a large field, the appearance of which as

thus seen, is represented in figure I. This mound is now oval,

but has the appearance of having been somewhat rectangnlaf

when built. It is a striking object in the landscape, 'both uoin

its size and elevation. It has a wide base and gradually tapera

to the summit, which is 104 feet long by 46 feet wide and ele-

vated about 49 feet above the river at mean tide. The mf""^.

stands on ground a little belov/ the surface of the river banUs?

its sides are covered with trees 40 feet high, and with shrubs an

a few palmetto bushes. It has been frequently cultivated in corn^

and as its sides have been worked with the plough and
^^^'/J^

well as furrowed and washed with rains, we may suppose, tna
_^

has been thereby changed in figure and elevation. Near to this

a large rectangular mound of small elevation, one-half its
^'^^f^^

about five feet higher than the other, and about six feet af^^^

high water. On the north aijd west side of these is a sen^^
^^

low mounds, so connected as to form a.ridge of raised ^ar^"'
jj

tending along one side of a rectangle and part of ano'*!^"" !'
.^^

ends near the swamp. The diameters of the high nionnd m-
the same directions with the sides of the other mounds; ana
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vhole arrangement is so regular and nearly rectangular, as to in-
duce one to suppose it laid out by a compass. But I think it to
have been done by the eye, according to the position of the
ground and river. Its position as respects the compass on the
nordi side is E. by N. E., but it is parallel with the river and
general direction of the sides of the field- The entrance looks
directly upon the large mound and fronts the whole arrangement.
A swamp covered with forests surrounds the whole except the
entrance from the river.

2.

—

Plan" of the mouxds and field.

o

S*

O

Mound A, is 803 {eet in circuit; 1935 feet from thu
J^'feek; 1200 feet from the tree G; 106 feet from the
'nouads c, cl, <fcc. ; 116 feet from B B'.

For a more particular description the reader is referred to fig. %
™ttle Creek is represented on the east side ; L is a part of the

plantation extending to the Tensaw; S S, the swamp which
surrounds the whole ; K, the entrance to the mound field. On
^^<^ left is a small mound F, in which were found the bones of

^.^ Indian, together with a lar^e collection of beads and other ar-

^^l^l^s usualljr attending an Indian interment. The beads are

g'obular, three-quarters of an inch in diameter, having a large hole

f^^thestrin- '

"

& , they are of glass, translucent, and of a bluish color,

and c3. form the portion of a rectangle outside of the,' --> '-«, ana cd, tortn the portion or a rcciaiigic uuiaiuc ui mo
^^ger mounds : c3, and the one next to it are much used now for

Jacking hay to prevent injury by the floods,- the others are not

JJJite
so high. On cl and c2 many images, beads, and pieces of

, Pper hare been found, having been turned np by the plough.
^Pon c2 I found an old fire-hearth a short distance below the
inace, and beside it the bones of various animals now existing

^''^- Those of the alligator were most abundant. B B' is the
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9

large rectangular mound ; B is about five feet higher than the

part B' ; it is 344 feet long by 250 wide. I think, from its situa-

atioti and appearance that the builders designed to bring up the

whole to the same elevation, so as to have more room and

greater security. Upon this are found great quantities of broken

crockery, which evince considerable skill in modeUing and fin-

ishing. Some of the ware must have been very large, and all

of it is covered on the inside and outside wnth a thin coat of a

8. 4.

6.

finer quality, which answers the purpose of glazing. Some
J?the fragments have ears so similar to those used on our iron an

la

eathenware as to induce the' belief that the later Indian workers

III

_,__ ^ _^
fii

is suitable for receiving a bail; iGa. 4 is attached to the side

'" -"i^ wo lu iwuuce irie ueiiei inai me laiei iuuj».. -

of this ware copied from those on the utensils of the Span rds

fig- 3'.when among them. One of these forms, represented in ng- '

the upper edge, for "conveniently hftmg and carrying ^y
^^^
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hands; the upper surface is ornamented with parallel grooves.
Nearly all the fragments are ornamented with rude devices, cut
in the outercoatiiig by a sharp point. One of these devices is

represented in fig. 5, and also the rim of the vessel is shown upon
the same fragment. The ware is made o( clay of different qual-
ities, and comminuted shells; and is of different shades from a

•light gray to a black. Their images were made of a purer clay,
having a light gray color aft^r baking, but were evidently worked
with some tool to the proper form before baking. The image of
a man in a sitting posture and so constructed as to form a pipe,
the smoke issuing by small holes from the mouth and nose, was
found here.

L

^

D, in fig. 2, is an excavatioa of some deptli, containing water
in which some trees are now growing. It appears by its position,
to have been designed as a water hole, or well. It is also an ex-
cavation from which material was probably taken for the mound
^- A is the large mound occupying the center and overlooking
3l'- EE is a ditch beginning a little south of the mound BB'
and extending northwest nearly to Dominique creek. It contains
^ater and trees, being in the edge of the swamp, and has the

appearance of an ancient canal. It is sufficiently long to have
afforded nearly all the material for the mounds, and may have
ueen used as a way of approach from the northwest. As before
remarked, this system of mounds continues across this ditch
towards middle river. I will here state that in digging into these
j^iounds I found an entire absence of stratification, but a ming-
''»g of small masses of mud and loam as if promiscuously thrown
together. Very {ew shells are on them or beneath the surface;
A foimd a fQw Gnathodon and oyster shells.

T'hS trees in the surrounding swamp are comparatively young,
and there is no appearance of a former growth. The newer part

^f this alluvial tract is an open marsh, sinking under the feet,

and there is every reason to suppose that this was the character
ot the whole region when these mounds were built. In that
case, a view of a wide region cotild be had from the high mound,
and every approach observed. If the forest then existed, I do
not see how the ditch E E could have been excavated with
fiWe tools. It also seems to me that the mounds conld not have
t^een built at a remote period, as we may believe that it is not

Jery long since the ground became tenable for such a purpose,
^ence towards the head of the bay on this alluvial tract no
P^oiinds of note are observable between the rivers, but in the
nafnmock, a higher and firmer land on the east side of the Teu-
sa\v five miles above the bay, are some large rectangular mounds,
and also some ridges extending from a creek to the river. These

^^^^ greater age, since very large trees are growing upon them.
*aeir height is not over five or six feet.
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These facts, the temptation to a savage people to dwell in the

midst of so much food, the necessity of protection against the

floodsj and the absence so far of great antiquity, lead me to attrib-

ute these works to some tribe of the present race of Indians. One

examination remains to determine this matter in my opinion, that

is, a section cut through the mound A. If no evidences can be

found within it of a more ancient people, then the conclusion to*

which I have come must seem reasonable. I cannot, however,

see why our aboriginal Indians should construct so high a mound

as A, unless for defense in case of attack. I was told by the

negroes who worked the mound when planted, that they had

found the stumps of an old stockade. It may easily be con-

ceived that it was a stronghold and a lookout over the then open

marsh. It is supposed that the first engagement which De Soto

had with the Alabama Indians, was at Choctaw BhifTs, and that

thence he led his army across the ford of the Tensaw at this plan-

tation, and from this place passed on westward across the Mo-

bile; and that at no other point could such a passage have been

made. Many Spanish relics have been found, such as carbine

barrels, rings of brass^ pieces of copper ornaments, and swords.

One of the latter was nearly entire, having on one side of the

hilt an embossed likeness of Ferdinand and on the other of Isa-

bella. The Tensaw Indians at one time probably occupied these

regions, but at an early day left for the w^est, and till the close of

the war of 1812, the Creeks claimed all east of the Tensaw river

as their hunting ground. These tribes, within the memory of

the present inhabitants of Baldwin county, used earthern vessels

similar to those above described, for culinary and other purposes.

The localities described above are not the only ones where

proofs of former occupation are found. From near Stockton

a wide and high road is traced into the swamp nearly in ^"^

direction of the mounds we have been describing, covered u'lm

large trees. While we wonder at the taste which led any p«^<^r^

to locate themselves on these marshes, we wonder equally at in^

evidences of a rather numerous population, which pre presented

as we paddle in a light pirogue along the creeks and into tn^

lakes of Uie region.
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Art. XXII. hosphorcscence of some M
M. A. De Q.UATREFAGES.*

I. Historical review of the subject.

1. Causes of phosphorescence.—It is well known that the wa-
ters of the sea, iti some latitudes and under certain circumstances,
are phosphorescent, producing a light more or less brilliant. This
remarkable phenomenon has always attracted the attention of
travellers, and various have been the explanations they have
oiiered. Without going here into useless detail, we will first

jnention those hypotheses which are now completely set aside,
before dwelling on better founded opinions.
Ancient navigators seem to have indicated a resemblance be-

tween the light produced on the surface of the water and that
which is due to atmospheric phenomena, by designating the for-

mer "meteors of the sea." Something of this idea is evident even
iti the writings of learned men, wfio endeavored to explain this

phosphorescence solely by physical or chemical causes. Thus
Collet could see in it only a simple modification of electrical phe-
nomena. Bajon, in his memoirs on the History of Cayenne, re-
gards this light as due to the electricity of the waves, developed

y the force of opposing currents or by the prows of vessels. Other
anthers have attributed it to phosphoric fires, to the burning

? babbles of hydrogen which rise to the surface to explode,
^c.&c. The opinion published by Tingry is of a similar na-
^"6- This philosopher regards the phosphorescence of the sea

as analogous to that which certain bodies, the diamond in partic-
ular, present, after having been a while exposed to the sun. With-
^i^it entirely setting aside the agency of animals, he attributes the
greater part of the phenomenon to a sort of previous imbibition

f

the sun's rays, which are thrown out again during the night,
^^le thus explains entirely by physical causes the remarkable m-
^"sity of this phosphorescence in tropical seas.f
A more rational if not a more correct explanation, at least for

"^any cases, is that which attributes the phosphorescence of the
^a to the decomposition of fishes and other marine anmials.

r^ll'^opinion was adopted by Commerson in his manuscripts
tiich are deposited in the Library of the Museum.
A passage very much to the point is quoted by Lesson from

"« f>f his manuscripts.J " Phosphorescence is owing to a gene-

<^ause, that of the decomposition of animal substances, espe-

t n'^T *!*** Annates des Sci. Katurelles. vol liv, 3d series.

(Journal iP"''^P^<^i'<^scence des corps, et particuliereruent de ceUe des eaux de ia mer

^ aes Sc Nat., article, Phosphorescence.
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cially of whales and seals, which abound in oily matters." Bory

de St. Vincent, Oken, and others have adopted the same view.

There is certainly great appearance of probability in this expla-

nation, it is sustained by well known facts and sufficiently ac-

counts for ceitain circumstances of the phenomenon. Still in

many cases it is scarcely better founded than the preceding. The

same appears to have been the opinion of Newland, and of those

who like him have attributed phosphorescence to the spawn of

fishes.

But, since the beginning of the last century, careful observa-

tions have been made ; and various observers have found that a

great number of sea animals have the property of directly emitting

this light. Since 1805, Viviani, professor of natural history at

Genoa, has discovered in the neighborhood of that city, and de-

scribed in a work on the subject, fourteen species of phosphor-

escent animals.*

Many travellers have noticed the phosphorescent properties of

the Medusae. Spallanzani, by dilfusing in milk the mucus from

their bodies, rendered the liquid luminous.f Vianelli attributed

the phosphorescence of the sea to a Nereis; Shaw, to certain

flexible zoophytes, &c.
French naturalists have not been behind in this movement.

In 1764, Rigaut discovered and described in an unmistakable

manner the Noctiluca of Suriray ; it is to them that he attributes

the phosphorescence of the British Channel and Atlantic Oceati.

The Abbe Dicquemare, by researches in the harbor of Havre

confirmed the first results, which, forgotten for a time, were again

corroborated by the labors of Suriray at the same locality. The

learned hydrographical engineer, M. de Tessan," rediscovered the

NoctiUicas, cr animals very similar, in the seas of the Cape oi

Good Hope, at. False Bay.| M. Rang mentions their presence

on the coast of Algiers^ More recently M. Verhaeghe has beea

led by his investigations at Ostend|| to the same conclusions as

Dicquemare and Suriray.
The assertion of Rigaut was manifestly exaggerated ;

the ^<^'

tilucEB are not alone in producing this phenomenon. The luro!
^-

ous properties of various Medusse have been established befo"

doubt by the testimony of Peron, Macartney, Tilesins, Bm^^j

Forskal, Humboldt, Ehrenberg, Rathke, etc. Peron aiid^_

sueur, Humboldt and others after them, have described wiin

Phospljorescencia maris quatuordecim lucescentium animaleulonim uovis ?F^

bus illustrata. Geauie, 1807. f Vovage en Sicile.

" Comptes Rendus de TAcad^mie des Sciences, 18-iO. Rapport fait parM- ^ ^
Cited from Gervai^, by M. Van BeueJcn. . . , T^.chcr-

5 Report of M. Van Beneden on the menoir of Dr. Verhaeghe, enntlcd,
^ ^,^.

ches sur la cause de la phosphorescence de la mer dans les parages d'Osteaae ^

letin de rAcad^mie rojale de Belgique, t xiiL Part ii, p. 3, 1846.)

\
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thusiasm the magnificent spectacle presented by shoals of Pyros-
omas, which in the dark look like streams of fused metal. Hen-
derson ascribed the light of the gulf of Guinea principally to the
Scyllari and to Salpas.* Certain Acalephs, Mollusca, Crustacea,
Annelidsj Rotatoria^ Lumbrici, Turbellariss, Echinoderms^ Zo-
ophytes and Infusoria have been successively pointed out as
capable ol*phosphorescence ; and if we do not here go into more
detail on this point, it is because the subject has been so fully
treated by Ehrenberg. In the work which the illustrious Secre-
tary of the Berlin Academy has devoted to the phosphorescence
of the sea, he has enumerated 450 authors who have treated
niore or less fully pf the production of light by organized beings;
and to this memoir we refer those readers who are curious to un-
derstand thoroughly the history of the question.f We annex a
t^l^le, cited almost entire from M. Van Beneden, in which are

enumerated the various species of invertebrate animals whose
phosphorescence has been established.

K lucens, R extinctus, E. cucujus, K lucifer

^. mprestu.—B^ ocellata.

^ CkiroscelU,—Q. bifenestrata.

^. i^carabms.~S. phosplioricus

^- -rausus.~p, spliaerocerus,

^. ^ulgor.~F. laternaria. F. sei

^- Pyralh.—P, minor.

candelaria,

tr. Achita.~K. gryllotalpa ?

MTKI.Sl'ODA,

^- Scolopendra.~%. electrica, S. phosphorea, S. morsitans
V. Julud.

CEISTACEA.

?• ^'"^einium.—G. opalinum.
^- J^rijthrocephalm.—E. macropthalmus.

a ^'3'"«rMs.—Espuce indetermiaee.

^ (^mnmarus.-~Q. pulex.
^- 0^/rfo;)s._C. bre-vicomis.
^- Oto«cws._0. fulgens.

ANJTEUDA.

r< ^^y-~^- mucronata, N. noctiluca, N. phosphorans.

a ^''focharis.—p, cirrhigera.

Q yi'ynoe.-P. fulsjuraiisr
• yKetopferus.—C. per<ramentaceu3.
• J^mbncus.~L. pliosphoreus.

* Cited by M. Van Ben eden.

W 183%
*^^*^° ^^^ Meeres (AbhandL der Kcenigl. Akademie der Wiss. zu Ber-
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#

MOLLirSCA,
L

G, Helix.—H. noctiluca.

G, Pholas.—P. dactylus.

G. Pyrosoma,—P. atlanticum, P. giganteum.

G. Phallusia.—P. intestinalis.

G, Salpa.—S. zoaaria, S. Tiiesii.

ECHINODEraiATA.

G, Asterias f

<?. OpMiira.—0. telactes, 0. pliosphorea.

'ACALEPHA.

G. Pelagia.—P. phospliorea, P. noctiluca.

ff. Oceania.—0, Blumenbacliii, 0. pileata, 0. hemispherica (Thaumantias), O.leD

ticula, O. microscopica, 0. scintiilans,

G. Beroe.—B. fulgens, B. rufescens.

G, Ci/dipe.—C. pileus. ^

G, Mnemia,—M. Norwegica.
POLYPI.

G* Pennatula.—P. pliosphorea, P. grisea, P. rubra, P. argentea.

G. Veretilhani

G> Gorgoniaf
G. Sertularia ?

G. Alcyonia i

ixrrsoRiA.

G. Ceratium.—C. tripos, C. fusus.

G. Peridinium.—P. Micliaelis, P. acuminatum, P. furca.

G. ProTocentrtim.—P. niicaos.

G. Stentor i

G. SynchcBta.—S. baltica.

G, Noctiluca,—N". miliaris.

dd
We believe that the above list is far from complete, at least

regards marine animals, Onr own observations enable us to a

at least two species of Polyncie, one species of Syllis, some spe-

cies of allied genera^ and one or two of Ophiura *

IL On the mode of producing light by Marine Invertehrata.

Almost all researches undertaken to discover the manner of P||^

ducing light in animals, have been made on insectS; especially

the Lampyri and Elaters. Spallanzani, Bnrmeister. but above

t
These

* In the above list of pliosphoresceut Crusiacea, Oniscus falgenz is a
^fW¥^\^<^\

and tlie Carcinium probably belongs to the same genus (see this Joum-, [2J.i^ ^fi

Megulus, EujjJiauda and Cypridina are other phosphore?;cent genera, as <^*^^*^^^*;
^j

the writer; and also Lucifer according to Thompson, (Zool. Researches p. &»r)

Thyr^anopoda, Edw. Cypridina is evidently the genus of the species referred lo^^

Reviile as observed to be phosphorescent on a voyage to India, (Mem. de I Acaa.

ScL, Savans Strangers, iii, 26Y, and Thompson's Zool. Res., p. 41.) .
. ^f

The

ppecies

e of
'

^ellphosphorescent Crustacea to this genus, was made before the species were ^f^, ^
derstood Captain Tuckey who states the facts, in his voyage to the \frP ^
the words, " with little Crustaceous animals of the Scyllarus Genus >^^^^^^^^^^
them [Salp0e]),"_eyidently inconsistent with the genus Scyllarus, which in^^
large species of very different habits. The term was probably meant for ^T^
and the species may have been Schizopods of the family Euphausid^e.—J. »• ^•

t Journal de Physique, t. saiL
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experiments undertaken and varied by Matteucci * with all the
precautions furnished by experin:iental science at the present day,
leave, we think, no room for doubt. In the insect which he ex-
amined, the light was produced by an actual slow combustion
analogous to that of phosphorus exposed to the air. This light
IS extinguished in a vacuum and in the irrespirable gases; it re-
appears by contact with atmospheric air; it is sensibly brightened
in pure oxygen

; it continues in animals after they are dead, or
even cut to pieces. The particular substance from which it em-
anates may be isolated, and may leave upon the fingers or the dis-

secting instrument a luminous streak which disappears only on
^^yi^g; a little dampness even, in certain cases, is sufficient to
restore the phosphorescence; finally, the production of this light is

accompanied in the living animal, as well as in its dead carcass,
Dy the escape of carbonic acid. Everything concurs then to
show that the phosphorescence of insects, and probably of all

serial animals, is owing to a peculiar secretion, whose substance
combining slowly with oxygen produces light.

^^U can this explanation of phosphorescence be applied to in-

vertebrated animals living in water? Such questions immedi-
^^ly arise but yet have been overlooked by most naturalists,
^he greater part of the observers from whose works we have
cUed have been satisfied with knowing that animals produced
the phosphorescence of the sea; some have gone a little farther
and have attributed this phenomenon to the secretion of a lumin-
ous liquid. This opinion appears generally adopted, and traces

^ U may be seen even in the writings of some naturalists who
have not formally stated it. The experiments of Spallanzani
^^d the observations of many travellers seem fully to confirm
'his view, which is evidently correct in some cases. Duges,
jor instance, has decidedly adopted it, and has implied a resem-
blance between the phosphorescence of the Medusas and Anne-
"Qs, &c., and that of the Elaters and Lampyrides.f
A very diiferent opinion has been set forth by M. Gilbert,

omcer of the corps of naval engineers, who without being aw
an

aware
01 the investigations of others oii this subject, had seen the Noc-
pluca and describes them rather coarsely but in a manner easily

J^cognized. He explains the production of light in these animals

Py the development of electricity from the surface of their bod-

3.^ development brought out by the action of the waves.J
nis explanation is evidently untenable even in a merely physi-

Point of view.
Wesson appears to us one of the first, if not the first, who has

^.^IJ^^'J^hosphorescence a phenomenon distinct from the physico-

if?on sur ley phenomtines physiques des corps virants, 8© le^on.
I "aite de physiologic comparee. t IL Montpellier, 1S38.
+ A^nales raaritimes^ 1S17.

^^^ Series, VoL XV, No. 44.—March, 1863. 26
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chemical actions which take place in our laboratories, but without

explaining himself very fully on this subject. This naturalist

regards phosphorescence as due to Crustacea belonging to dif-

ferent genera; he allows that the seat of this light, emitted on

irritation or at the time of procreation, resides in glands placed

in a variable number on the sides of the thorax. He adds: "this

light should be regarded, as a fact established by investigation, as

a modification of the laws of life, and as different from the sim-

ple sparkling light resulting from the decomposition of animal

substances.*

Carus, losing sight of the philosophy which prevails in his

works, adopts the opinion that this phenomenon is a property of

primary animal matter ^ which is nothing else than the uer\roiis

substance and which representing the solar element in the animal,

necessarily appears luminous to the planetary element,! He then,

as well as Oken, from whom he cites the passage, "regards the

jelly of Zoophytes, Medusae, ifcc, as the nervous substance in its

lowest stage, from which the other substances embraced within

it have not been isolated."

M. Berard, cited by Duges,J regards the phosphorescence of

animals as due to a kind of luminous imbibition, or purely vital

effect, analogous to those which result in different bodies, from

the action of heat, electricity, light, &c.
Dr. Coldstream published in Todd's Encyclopedia a very inter-

esting article on phosphorescence.^ After having examined the

nature of animal light, the natural or artificial circumstances

which influence its appearance or intensity, the points of body in

different animals from which it is produced, he sums up all that

we have learned from different authors of the phosphorescent

organs, and the different theories proposed to explain these phe-

nomena. We quote f
-^-^^

this part of his work.

According to Beccaria, Meyen, &e., the phosphorescence of an-

imals is owing to what they absorb from the rays of the sun,

which they throw out again in the dark.
i, f' n

Spallanzani regards phosphorescence as a kind of corabustio

sustained by the oxygen of the air.:.i«iucu uy iiie oxygen oi me air.
i, r rl

According to Brugnatelli, the hght is taken in with the tooa

^nd disengaged by particular organs, ,
f"""""' '^ _ phosphorescent matter as composea

phosphorus and albumen. The variations of intensity app^Jf

Macaire considers the

in the light arise more or less from the coagulation of the aii3

? i^^^^,^"^"^
^^' ^atur., 1826, article Phosphorescence.

t Iraite elementaire cranatoniie comparee, traduit par Jourdan, i l
"^

m[^'^^ ^? physiologie comparee, t. il , . , luminous-
The Cyclopedia of anatomy and physiology, Part xxii, article Aniifiai lunuu

ness, 1841*
'^ "^

\

I

*

t
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men, a coagulation which is increased or diminished at the will
of the animal, and permits a more or less rapid combustion.

Tiedeniann, Darwin, H. Davy, Heinrich, Treviranus, Burmeis-
ter, <fcc., believe in the secretion of a Hquid containing phospho-
rus, and in the combustion owing to the air introduced by respi-
ration.

Macartney and Todd regard phosphorescence as due to the
nervous fluid concentrated and modified by certain organs, so as
to appear under the form of light.
The author next proposes his own theory founded on a sort oi

fusion between the two preceding. With Macartney, he admits
that phosphorescence is due to an imponderable agent, and com-
pares it to the production of electricity by certain fishes. But
considering the well known fact of the luminous traces that cer-
tain animals leave behind them, he supposes that phosphorus
05 an analogous substance may very well enter mto the compo-
sition of the organs which produce the light.

It is plain that Dr. Coldstream, in common with all the authors
^vhom we have cited, believed that phosphorescence should be
attributed to but one cause.

1 his error M. Becquerel* has avoided. After having shown
inat in the Lampyris and other insects, phosphorescence is the re-
sult of a chemical action at the control of the animal, M. Becquerel
Relates the observations of Ehrenberg, and admits with him that
J'l certain inferior animals the production of light is owing to

3 disengagement of electricity. Moreox^er, he recalls the ob-
servations of MM. Quoy and Gaimard, who had seen under the
equator, near the island of Rawak, small zoophytes, which while
swimming rapidly, drew after them luminous trains. Finally,
^A- Becquerel, resting on this fact, and on his own observations
jnaae m company with M. Breschet, at Venice, in the waters of
^^.'^'enta, allows that the phosphorescence of the sea may be

J'"o t" an organic substance intimately combined or mingled

0^!! fi

^^^^®''' analogous to that which covers the herring and
'tier fish when they are phosphorescent.
iJoctor Coldstream seems not to have known of two memoirs
nich appeared in Germany, about the same time, and which we

^av'e reserved for the close of this history, on account of their pe-
•^"[lar interest.

^he first of these works is that of BI. Ehrenberg,! and it is in-

ntestibly the most complete which has been published on this

aufh^^^'
To all the facts made known by his predecessors, the

At aT
^^^ ^^^ ^^^^^^ o^ his own investigations in many seas.

Alexandria he established beyond doubt the fact that the

*atia-p^t,^i^^.P^y'*'<l^econipar^e, dans ses rapports avec la chimi
'^^^, t. u, 1844.

^
+ Log. Cit.
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Spongodium vermicnlare, as also other Algse regarded as phos-

phorescent, owe this appearance only to the luminous animal-

cules adhering to their surface. He describes a new species of

Polynoe {P. fidgurans) found by him in the BaltiC; that appa-

rently plays an important part in the phosphorescence of that

sea, which also owes its luminous properties to different infii-

soria. At Christiana and at Helgoland, Ehrenberg observed this

phenomenon in many species of Medusas ; at the last locality

he met with the Noctiluca miliaris, which he calls Mammaria.

Ehrenberg describes also the very remarkable mode of phosphor-

escence which appeared in a Nereid, the Photocharis drrhigera.

In that Annelid, the light proceeds from two thick and fleshy

cirri belonging to the dorsal branch of the feet. The author

observed sparks, at first isolated, . invade, the cirri by degrees,

until they became luminous in their whole extent ; then the

phosphorescence spread through the Avhole back, until the animal

looked like a thread of burning sulphur. The mucus secreted

by the Photocharis left on the fingers a luminous trace. In the

/'

resembling ovaries, as charged with producing the light. In the

Gydipe pileus, and in the Oceania pileata, he found that the

light starts from the centre, that is, in the neighborhood of the re-

producing organs. In the Oceania hemispherica, a species whose

diameter is more than an inch, Ehrenberg saw the sparks from

a chaplet around the border; these correspond to the large cirn

or to the organs alternating with them.
Ehrenberg sums up in the following manner the important re-

sults of his labors

:

1st. The phosphorescence of the sea appears to be owing sole-

ly to organized beings.

2d. A very great number of organic and inorganic bodies shine

in the water, and out of the water in different ways.
3d. There is also a light from organized bodies which is prob-

ably owing to vital action. ,

4th. The active organic light shows itself frequently under the

form of a simple flash, repeated from time to time, spontaneou

or provoked. Often also it appears under the form of repe^i^J^

sparks, following each other in quick successions, under the inj

ence of the will, and very similar to electric sparks. Often, D"

not always, there is formed by this production of sparks, a nine

laginous humor, gelatinous or aqueous, which is diffused aroiin^^

m great abundance, and is evidently placed in a secondary

passive state of phosphorescence, which continues a long ^^^.

without requiring any new influence from the organic being, a

even lasts after that has been divided or destroyed. -j

A light which to the naked eye appears uniform and tranqu">

shows itself scintillating under the microscope.
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5th. The viscous humor which envelops and penetrates the
ovaries seems to. be especially susceptible of acquiring this com-
municated light, which is constantly reinforced by friction, and
reappears even when it seems to have ceased.
May not the light emitted by living fishes, by Actinias, and

b^ many other animals covered with mucosit}'-, be sometimes
merely communicated ?

6th. The relations which exist between the production of light
and the sexual functions are evident in the Coleoptera, although
the connection of ihe small luminous sacs with the reproductiv^e
organs may remain concealed. With many marine hermaphro-
dite animals, phosphorescence appears to be a means of defence
and protection, analogous to those of another kind which exist in
the Brachimis crepitans, the cuttle fish, the frog, or to the dis-
charges of rhe torpedo. Whatever it may be, the air and the
sea have their phosphorescence.

'th. As yet it is only among the Annelids, and of them only in
the Photocharis that a peculiar phosphorescent organ has been "dis-

covered
; it is external, tufted, frequently giving out light, similar

to a thick cirrus, showing a largely cellular structure, and formed
^'ithiu of a mucilaginous substance. The expanded base of the
niargiiial cirri in the Thaumantias (Acalephs) may be regarded as

phosphorescent organs, of an unusual kind. The ovaries are
f^ore probably luminous, passively and in a secondary manner,
^'though their minuteness and transparency have prevented our
Pertaining whether the organs of phosphorescence are placed

^Th'^^"*
;
as for instance in the Polynoe and Pyrosomas.

oth. The production of light is evidently a vital act very simi-
ar to the development of electricity, an act which being com-
P'etely individual, becomes more feeble and ceases on too fre-

9Ueijt repetition, which reappears after a short interval of repose,

^
the production of which absolute integrity of the organism is

not necessary, but which sometimes manifests direct connections
on

y with the nervous system.

;
* he memoir of Meyen is less extended, but it contains some

j^Portant facts.* The author admits three kinds of phosphor-
^scence.

i. The phenomenon is owing to a mucosity ditfused

jj

^^^er. In that case the water seen in the day has a unifofin

JY^
bluish white. It is often observed in tropical ports, but

^^'y out on the open sea. This mode of phosphorescence may

J

P>^odnced artificially by washing or by crushing certain Mol-
scs and Acalephs either in sea-water or in fresh. 2. Phosphor-

ial^T
'^•^^"^^^ ^^"^ ^^^ presence of certain living animals, en-

^^ ^ith a luminous mucus. This continues even after the

*Beit
uchto A

'^^ Zoologie, von P. J. F. Meyen, filnfte Abhandlung,^ ^ea Meeres {^oy. act nat cur, t xvi, suppl, 1884).

Uber
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death of the animal ; it arises from a superficial oxydation of the

mucous coating, and it can be reproduced after.it seems extinct

by passing the finger over the animal. The animals which owe

their luminous property to a secretion are, according to the au-

thor^ Infusoria, Rotifera; Biphoras, Medusee, Astoria, Cuttle fish,

Sertularice, Pennatuloe, Planariae, Crustacea, and Annelids. 3,

The third cause of phosphorescence is in some animals from the

presence of one or more special organs. Of this number are the

Pyrosoma, and especially P. Alatantica, whose light of a greenish

blue is v^ery brilliant. Each individual carries behind its month

a soft opaque substance, of a reddish brown color. This body

is slightly conical, and under the microscope thirty or forty red

points may be seen j it is this substance which produces the light.

III. Observations, •

It is apparent from the foregoing statements that the great

majority of naturalists, whatever explanation they have given of

the phosphorescent phenomena, have applied that explanation

indiscriminately to all cases. Meyen hitnself; while admitting

three kinds of phosphorescence, nowhere expresses the idea that

the production of light arises from causes essentially different.

It is in this point, I believe, that the writings of these learned

men are deficient. In a note published in 1843, and inserted in

this Journal,* I endeavored to establish a different opinionj and

to show, that under the general name of phosphorescence, phe-

nomena essentially distinct have been confounded, and which

have really nothing in common bnt the production of light. "^

have already shov/n that such is also the opinion of M. BecquereL

After having reviewed all that my predecessors have written on

the subject; after having made new experiments and new ob-

servations, I am more thvan ever persuaded that it is really s*^-

Without speaking of the phosphorescence arising from animal de-

composition, nor of that which results from mucus in a state o

soUuion, I believe that light is produced in living animals in

two ways:
1st. By the secretion of a peculiar substance exuding either

frojn the entire body, or from a special organ. It is probable tna

in this first mode of phosphorescence, the light always ^"^^^ f *

a slow combustion. The fact is proved as regards insects, DU

direct experiments are necessary before the same certainty ca

exist as to marine Invertebrata, Annelids, Molluscs or Radiata.

2d. By a vital action, whence results the production o^ a
pj

light independent of all material secretion. I had arrived at tni

result at the time of the publication of my first note, m^

f

Note sur un nouveau mode de phosphorescence observS chez quelques
3

l\

(AiUL des Sc Kat^ 2e series, t xix,
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serrations accord entirely with those that Ehrenberg made before
me; yet doubts have been thrown out on the legitimacy of con-
clusions which we had both considered warranted by facts fur-
nished by observation alone. I hope that the experiments which
form the subject of the latter part of this memoir will reply to all

these objections.

When I published my first note, I was informed of Ehren-
berg's results only through a conversation with Humboldt. I
nave since consulted his memoir, and find that on some points

^l^gfee entirely, while we differ on others.
With Ehrenberg I had learned to see in the phosphorescence

Of the Annelids and Ophiura which I have examined, an action
essentially vital ; but I cannot regard this action as strictly con-
uned, either to the organs or the functions of generation, as the
learned naturalist of Berlin considers it, I find, it is true, in re-
viewing my notes, that one of the Polynoe which best exhib-
jted the phosphorescence was filled with Zoospermes in full ma-
|unty, but many other Annelids among those which I have stud-

ied were not in that state. Even in admitting that the light
jjay be most brilliaut at the period of gestation, I should regard

^t lact as merely a coincidence arising from the increase of vital
energy which is thus very plainly manifested by all these ani-

a d Ti

^^^^^^^^ }^ ^^6 Ophiura, the independence oi the light
the generative organs is very evident, since the sparks are

een only along the arms, and the reproductive organs are en-

M J,'^
^^^ ^o^y> whose walls are very thick.

^' Ehrenberg first made known the fact that the phosphores-
eiice of Annelids, etc., always results from a combination of mi-
i^oscopic sparks. Here my observations accord entirely with his.

ixA^^ compared these little flashes to those which are pro-
"ced from a ' tableau fulminant' which has been charged from an

^'ectncal machine.

for
"^?' ^'^'enberg has described in the Polynoe a special organ

thp?
11^'^'"^ this light. Here we differ. In the Polynoe as in

iect
^ and the other little Nereids which have been the sub-

oJ ^^^^^ investigations, I have never perceived any peculiar

The muscles

e appeared to

I have seen moreover, some

h the whole extent of their bod-

alon T ^^ '^^ *^® ^'g^^^ appeared to emanate,
le, and particularly the muscles of the feet, hav

Svii^ r'^»t this phenomenon. '
' -'

ies.^7.'"stance, shine througl

Phil-
^" ^'^'^ ^^^? ^'^6 comparison to a thread of burning sul-

eve- K ^''^*'^'"d a"J jiist. This is the appearance to the naked

Mo' h\^
^"ider the magnifying glass, this thread is divided into

Uble range of luminous points corresponding to the feet,

cljjj
"\ ^^^ ffoni denying that certain animals may have organs

ctetinl f^'^^i. secreting light as certain fishes possess those for se-

a electricity
; but up to this time I have never seen that
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sparkling light show itself except in the muscles and at the mo-

ment of contraction. There may, undoubtedly, exist on this

point, reasonable uncertainty with regard to those Annelids

whose foot muscles are lodged in the abdomen ; but this can-

not be true with respect to the Ophiura, and nothing is easier

than to prove this even to the unaided vision, as in the latter

the phosphorescence appears along the arm and only during

movement. Moreover, the details which will be given beyond

of the phosphorescence of the Noctilucfe will show plainly, I

believe, that these animals have no special organ for producing

the light.

Finally, the Photocharis observed by Ehrenberg secreted a

liquid which left luminous traces on the objects which came in

contact with it. This peculiarity I have also met with in one

of my Annelids; but generally in the latter and especially also iti

the Ophiura, the light was owing entirely to the scintillations

and disappeared with them. It is however easy to believe that

the modes of phosphorescence which we have admitted may co-

exist in the same animal.
(To be continued.)

Art. XXIII.—On the question whether Temperature determtnes

the Distribution of Marine Species of Animals in Depth; by

James D. Dana.

It is a question of much interest, how far temperature inflnen-

ces the range of zoological species in depth. From a survey ^f

the facts relating to coral-zoophytes, the author arrived at the

conclusion that this cause is of but secondary importance.

After determining the limiting temperature bounding the cora

-

reef seas, and ascertaining the distribution of reefs, it ^^'^^^
j

to compare this temperature with that of the greatest ^^P / ^^

which the proper reef corals occur. This depth is but 100 le

^^Now the limiting temperature, 68^, is reached under the equ^^

at a depth of 500 feet, and under the parallel of 10^ at a dep
^

of at least 300 feet. There must therefore be some other cai^^

besides temperature ; and this may be amount of pressure,

light, or of atmospheric air dissolved in the waters. ^ ,

^^^
Prof. Forbes has remarked that the deep sea species in

^gean have a boreal character :+ and Lf "^ ^"''"'' ^""^ ^^

X
deep sea species are those which have the widest range ot QJ-

^^

bution, most of them occurring north about the British shoi^^

•
"

"
——— — "--"^

t-
* - TOTl^'

Exped. Report on Zoophytes, 1846, p. 103 ; and on Geology, p- ^"^ »

[2lxii, 180.

f Report on the JEgean Invt

% Rep. Brit. Assoc, 1848, 81.
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north of France. Yet is it true that the species which occur in
deep water in the jEgeaa are found in shallow waters of like
temperature about the more northern coasts? If so, Lieut. Spratt's
coucUision, that temperature is the principal influence which gov^-
erns the distribution of marine fauna in depth as well as in lati-

tudinal distribution, will stand as true. Bul^ we believe that
facts do not bear out this conclusion- Deep sea species live in
deep seas in both regions, with but little difference in the depth
to which they extend. They are boreal in character, when of
Mediterranean origin, because they are cold water species; and
their wide distribution is because of the wide range of tempera-
ture for which they are fitte<5, rather than their fitness to endure,
a given temperature which they find at considerable depths to the
south, and near the surface to the north.
As this point is one of much importatice, we have run over the

recent tables of dredging, by Prof, E. Forbes, in the ^gean and
about the British Islands,* to see how far it is borne out ; and
^e add other results by R. Macx4ndrew, Esq., at Vigo Bay, Por-
tugal, Gibraltar, Malta and Pantellaria, Algiers and Tunis.f

iCoibiiia nucleus,,
*eaTa ciispidata, .

.^"J-acia phaseolma,
^^len peilucidu-

« t

jPsamniobia ferro'emis,"
fleUina donacina
}Iiictra saibtruncata,

. .

.

)^«raria elliptica,

^/tlierea chione,
* enus orata
;enus fasciata,

.'.'..'"

^«nus verrucosa, ..::

:

Artemis Imcta
I^ardmta echinatum, .' .'

."

i-ucma flexuosa,
.

.

^u«na spinifera, ..['.''

J^l la suborbicukris,
.

.

f
"diola baryta, ...

^"aa
subauriculata "

p^enopercularis,...;
^^en varius

Rep.B

North Scot-

land and
Slietlaiids.

10-80
0-80?
'T-lOO

8-90
1-80
0-12
0-10

5-100
5-90

• •

0-80
5-100 ?

3-100
10-100
0-90
10-50

10-60

6-80
5-60
5-100
4-100
2-80
2-40
2-100
3-20
0-80

Vigo Bay,

5-25
20
• «

•

• *

S'th Eng-
land and
I. of Man.

5-50
50

3-SO
5-50
5-50
5-40
0-20? 6-10
0-20 low watV
10-20?
7-50
7-50
0-10
5-50
5-50
5-50

15-30?
10-40
5-25
2-15

20-30
10-50
5-60
6-30
5-50
15-30
20-50
10-30
5-60
3-30
0-5

Gibral-

tar.
^gean. land Pun- and

fellarja. Tunis.

8-20 7-SO
45^il2-lS5

7-30

40

%X 20-40
7-45

« *

8

» • > •

8

8

5

ilovr \ratV

*IittoraL

4
10-12

8

12

7-10

G-40!29-135
8

6

6

27-40
2-40

« «

#

15-25

* *

H

10-25

< *

8-12
20-25
5-25

7-50
7-11
4-30
29-45
2-50
7-95

20-80
0-150
6-24

m *

20t
8

8-20

8

10

30
12-20

30
12-40
6-20! 2-10

35 15-30
27-185• •

4-25
20-40

8

10-70
7-55
20-40

6-50 8 : 35

35

« t 10

10

6

» »

6-15
6-40
6-50
6-15
6-15

6-35

6-35

6

G-8

* •

• •

6-40
35-50

35

6-15
35-50

« 4

35
6-8

35

6-35
35

6-8

6-35

35

35
6-8

35

6-15 35

35-50 \
6-35

6-15
6-40

t *

* *

35-50

% •

f Ren ^\- '^''^<^-' 1S43 ; and on Brityi Murine Zoology, ibid, 1850, 192.

g
^' "'"• Assoc, IS 50, p. 264. % Not found living at the depti stated.

**"" Seeies, Vol XV, No. 44—March, 1853. 27

*
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The great care ani3 thoroughness of Prof. Forbes's researches,

and those also of MacAndrevv, give p3culiar weight to the conclu-

sions. Those species are taken from the tables which are com-

mon to these several regions, and with regard to which the ob-

servations are free from doubt ; and we have confined the list to

the Ac(jphalous Molluscs] as these appear to be snfficieut to teit

the law under discussion. The depth is given in faihoms.

It should be observed, that, to carry ont the theory, the species

should be confined to shallower waters to the north than to the

south.

To compare fairly this table, it should be noted that the dredg-

ing at the Shetlands, Orkneys, and north of Scotland, was carried

to a greater depth than about southern England, fifty fathoms

being the limit in the latter region, as the waters are shallow.

Making this allowance, we are still struck with the great depth

to which the species penetrate at the most northern locality,

instead of the small depth. Out of the 21 species which are here

mentioned as occurring in northern Scotland or the Shetlands,

and the ^gean, 14 or 15 descend to a greater depth in the for-

mer than in the latter
; and nearly all the species common to the

north and south extremities of the British Islands, are reported

from the deepest waters at the north. Of the observations made

at Vigo Bay, Malta, Pantellaria, Tunis, Algiers and Gibraltar,

there is but a single example among the above species of a great-

er range in depth than occurs in the northernmost locality exam-

ined. The dredgii]g in the Mediterranean by McAndrew, \vas

not carried to as great depths
;
yet even allowing for this, the

facts are not a little remarkable.

^
Now the temperature in the ^gean during the warmer mo^'J^'

according to Lieut. Spratt, is as follows. At the surface 76" i<^ S*

10 fathoms, seldom below 74° in the summer.

100 to 300 « " " 55 to Soi""
"

The temperature of the waters near Southern England «

summer is 62° ; and near the Shetlands So"^ or less.
Con^

,

quently the surface summer temperature of the British Chan

is not found in the ^gean at a less depth than 35 fathoms, ai

the surface summer temperature of the Shetland's is the ^^^P-^i
ntnrp ni n»„ /„ y;.^„„ ^-—""idfathorns in the ^gean; »""„^

j.

of 100 fathoms about northern fec^^^spec

is where the summer temperature is 74° or more. Sucn
^show the hardiness of the species in enduring great ranges in i

perature. We

#
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alone or mainly which determines the depth to which species may
live. It exerts an influence, and species fitted for cold waters may
be foLHid in the deeper seas where such waters occur. But themm of descent depends on other influences.
Looking at this table in another way, we see, as recognized by

Prof. Forbes, that species which occur at or near the surface in
Northern Scotland, are generally met with oifly at greater depths
in the Mediterranean; that is, the minimum depth is less in the
lormer case than the latter. Thus Corbula nucleus has for its
niiiiimum depth in the Mediterranean six fathoms, and in the
northern regions three fathoms. Psammobia ferroensis hasten
lathoras for the former, and three for the latter. Other examples
^yill be found in the above table, suflicient to illustrate the prin-
ciple although many exceptions exist. Thus species that have a
range of 100 fathoms beyond Scotland may have the same in
the Mediterranean, except that in many cases they do not reach
*s near the surface, where the waters are warm.

,

i he Crustacea of the same seas illustrate this subject in a
similar way. But the observations upon them have been made

\
^^^^ thoroughness and we have therefore confined our dis-

cussions to Mollusks.

-^RT. XXIY.
if American Minerals: Part 1st.

jrturnerylite ; EuphnlUte; Litchfield Mica; Unionite; Kero-
^/e; Bowenite; Wtlliamsite : Lancasterite ; Hydro-rrmgne-

Che
M

^nemistry in the University of Virginia, and Gkorge J. Brush,
^^- B., Assistant to the Chemical Department.

L\ the investigations which will be detailed, we have endeav-

jj

to clear up the doubts due to imperfect analyses and descrip-

.
°ns that exist respecting several American minerals. Every care

^
s been taken to procure the best specimens, and our results
ave been tested by several anal)^ses of each. We are under
'gallons to several mineralogists of this country who have

P^ced their cabinets at our disposal for this investigation, and

Jeff
White Williams and W. W

^ttnes of Westchester, Pa., T. F. Seal of Philadelphia, and Mr.
««o- S. Gold of West Cornwall, Ct.

1. Emerylite identical with Margariie,

of ^^^'^ij*-'^ ^^^s originally found by one of us on the emery

Gr^.?*^
^J^inor, and also on the same mineral coming from the

Greci
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traced by Prof. Silliman, Jr., in connection with the corundum

occurring in various parts of this country. Its constant occur-

rence with emery and corundum (forming one of the minerals of

ehmination in their formation) suggested the name emorylite as

most appropriate, ils composition having been found to be differ-

ent from that of any known mineral.

It was justly considered an interesting species, on account of

its accompanying the various forms of corundum wherever ob-

served; and it may be safely said, that no mineral has been proved

to be as widely distributed in so short a time after the first an-

nouncement of its connection with the emery of Asia Minor, and

the suggestion that it might be found with the corundum of other

localities.

The analyses which were immediately made of this mineral by

different chemists, on specimens coming from various parts of

the world, showed a uniformity of composition most remarka-

ble in a micaceous mineral, and so it was considered by a com-

mittee of the Academy of Sciences at Paris, who reported on this

subject.* This fact is most clearly seen by reference to the fol-

lowing table of analyses made in 1850.

LOCALITIES.

Gumnch-dagh,
Island of Mcaria,

u

Island of Naxos,

Gumuch-dagh,

Siberia,

Village Green, Pa.

u
u

Buncombe Co.N.C.
Unionville, Fa.,

20-87

50-88 13-56

196711-57
18-48il0-84

30-0^1 40-52| 10-82

28'% lS-53 11-92

10-80

9-53

30-] 30-08

30-9043-2]

31-93 48-80 9-41

23-51

33-3!

3 1 Ot'

31-26

30-18

29-17

29-99

5j 02!l2-u5

49-24il0 66
51-20; 9-24

5160 10-15

51-40; 10-87

4S-40; 9-87

50-57ill-31

1-78

133
163
165
0-87

notestiVd

281
r50^
1-78

liiff. S: <fe :<ra' fi

^

32'I5i54-28ill-36 trace

0-50

trace

trace

48
not esL'e

11

u
<i

0-30

0-28

0-50
0-72
1-24

62
005

1-50

231
2-86

125

3-41

512
4 32
5 55

i

notest'ed 5 08
4 52
4-61

3 62

I

231
notest'ed 504
2 21 15-27

Mn

2-97

1-23

2-77
6' 15
2-47

not est'ed

5-27

4 27
452
399
514
050

trace

J, L. Smith

H

(i

ti

4i

U

44

K

W. I Craw

it

u

HF203 Sillimftiirfr

'Hartfehorne

It was suspected by us, at the time the species was made,

that it might prove identical with margarite, but not having, t

^
latter miueral at hand, we had to proceed on the known analyse

of it which we here give. The 1st is by Dinneril ; the secon

by the Gottingen Laboratory on the authority of Hausmann.

1. 3'7 00
Si

40-50

3350 58-00

5Pe

4-30

0-42

8-96

50

1-24

Mn
003

1-00

0-05

93-20

;99-50

These analyses differing so materially from those of emerylit

fully justified the formation of the species. . ,

^^As soon as raargarite could be procured, it was s"^jec^^^"

analysis and the inaccuracy of former analyses provedj^bu^

Comptes Henaua de TAcad^mie des Sciences, Oct. 28tb, 1850*
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had not at that time sufficient of the mineral to complete the
investigation as desired. In the mean time Plermann* reanalyzed
It, found a different composition from any prev^ious one, and con-
curring with the one that had been made by us, as well as with
those more recently made which are here given.

_
Si Si Pe Ca Mg S'a fe fi

1. SS'^t 50-24 1-65 11-50 0-70 I'Sl trace 5-00= 99*26

2.. 28-64 51-66 12-25 0-68 2'Olt ^-le^lOO'OO

These correspond to the formula

Atoms. At. weight. Per ct. Oxygen ratio.

Silica, 4 2309-24 30'58 4
Alumina, 6 3850-8 50-99 6
Lime, 3 1054-o 13-96 1

Water, 3 337-5 4-47 1

Ine specimen of margarite examined was received from Dr.
Jvramz of Bonn, and came from Sterzing in the Tyrol, the origi-
nal locality.

of these analyses it will be seen that margarite and emerylite
^re identical, and the former name having priority of date (al-
tioiigh the composition of the mineral \vas not made out until
^'^'7}) it must doubtless replace the latter, unless its geological
appropriateness can sustain it.

2. Euphyllite of Silliman.

This mineral was first analyzed by Crooke, but the analysis
nanng been made by a fusion with carbonate of baryta, was
^und to be incorrect. It was reanalyzed by Erni and Garrett.|
"r. Erni's analyses gave the formula, It^" Si+iiU Si+sfl. Garrett
opnd no water, his analyses sive the same formula as Erni's,
n^inus the water.
Our results differ essentially from those heretofore obtained, as

^ seen by the following analyses

:

Silica, 40*29 39-64 40-21 40-96
Ahimina, 43 OO 42-40 41-50 41-40
Peroxyd of iron, 1-30 1-60 1-50 1-30
L;"ne, l-Oi 100 188 1-11

^agnesia, -62 '70 -78 -70

^oda, 3.94 3.94 3-25 325
^-^'ash, 5.15 s-ie 4 26 4-26

^^^^h 6-00 5-08 6-91 6-23

100-32 99-52 9929 99-21

*J.f.

jThia
Dana's Mineralogy

f By the difference.



210 Reexamination of American Minerals.

No. 1 was from a specimen in our own collection. No. 2 was

from the original specimen in Prof. Silliman's cabinet. Nos. 3

and 4 were specimens received from Messrs. Williams and Jeffries

of Westchester, Pa. Sp. Gr. No. 1 and 2, 2-83. The analyses

give the formula, :& Si+E3 Si2+2fi.

Atoms. At. weight. Perct. Oxygen ratio.

Silica, 3 1731-93 39-63 9

Alumina, 3 1925 40 4405 9

Soda, ^ 193-60 4-43 > .

Potash, J 394-42 674
Water, 2 22500 5'15 3

This mineral in its most beautiful form, is of rare occurrence

(analyses 1 and 2 are of this variety); there is, however, another

variety, not differing essentially in physical characters, or in

chemical composition, which is found in considerable abundance

at the locality.

In all probability the mineral alluded to as Muscovite ? in the

memoir on the minerals associated with emery* is this mineral;

and when we may be able to get at certain specimens from Asia

Minor, containing this mica in a pure state, this point wilt be

investigated. It is of much interest towards tracing out its geo-

logical connection with corundum formations widely separated,

ill which respect it may resemble einerylite.

3. Mica from Litchfield
J
Conn.

This mineral is associated with the Kyanite of Litchfield. I«

general appearance it resembles margaro'dite. Hardness = 3 .i^;

Sp. Gr. 2-76. Almost colorless, having a faint tinge of green.

Transparent. Lustre pearly. The results of two analyses gave.

Si 3tl 3Pe S[g Ca tin ?fa % H f
1. 44-60 36-23 1'34 OS? 050 trace 4-10 6-20 ^racf »-

2. 4450 ST-IO undGt undeL — 4*00 5*90 -—

'

These correspond very closely with Liebnerite, as well^

with Damourite, and some analyses of margarodite. Annex

are the analyses for comparison :

Liebnerite, 44*66 Sdol \U 1*40 9*90 0*92 4^t9 ^'^^'^

Damourite, 45-22 31-87 trace 11*20 • ^'25 Cejesj^

Margarodite, 46-23 33 08 3'48 trace 210 8 87 1-45 4-12 veit.

The silica and peroxydsf in these analyses are ^^^"*^ u to

in common with many of the micas, it is extremely diffic"
^^

deduce any one formtila that would be a correct expressioi^^

* This Journal, [2], si, 62.

f Considering the iroa in Liebnerite as peroxrd.



Reexaminaiioji of American Minerals. 211

their chemical constitution, owins to slight differences in the
protoxyds. This is rendered more obvious by comparing their
oxygen ratios.

1. Litchfield mica, 1 : 7-22 : 970
2. Liebnerite, 1 : 6 33 : 9'43
3. Damonrite 1 : 9 35 : 12 00
4 Margarodite, ...... 1 : 6-16 : S'^S

The striking similarity of these species would lead us to sus-
pect, that if new analyses were made of specimens from the
original localities, they might prove identical. In all physical
characters, except structure, there is a complete correspondence.

4. Unionite^ identical with OUgoclase.

This mineral was described by Prof Silliman, Jr., in this Jour-
nalj

[2], viii, 384. The following are its characters. In general
appearance it resembles a soda spoduniene. It has a very distinct
cleavage in one direction. Lustre vitreous. Color white. Hard-
ness 6, Sp. Gr. 2-61. It is found with euphyllite at .the corun-
dura locality near Unionville, Pa. The results of three analyses
a>^e as follows

:

1 „P Si 3?e Ca Sr- ^a t. ign.
M09 21*45 trace 0*86 69 10-94 1-36 lu2=100'41

g- 6445 2097 irace 0-77 0-46 10-94 1-36 ri4=100-09
21*70 trace 0*85 0*49 102

the third analysis, owing to an accident, is incomplete; the
^constituents determined are given for comparison. The oxygen
jl^tio of these analyses is very nearly 1:3:9, which gives the
wniula ~k Si+5l Si^ This is the formula of oligoclase : the anal-
yses correspond with that species, and the physical characters
.^^>^g the same, there can be no doubt as to the identity of Un-
^^n»te and oligoclase.
^t 13 believed that this is the first time that oligoclase has been

^"^served in the United States.

• K<^rolite of Unionville^ Pa.^ a hydrated silicate of Alumina.

Associated with euphyllite and Unionite, there occurs a pe-

^ *af amorphous mineral, which ha? been circulated among some
^^erican mineralogists under the name of Kerolite. In our
^xammations of the minerals from this locality, we thought it

suincient importance to ascertain its chemical composition,
g^l^^ysicat characters it resembles Kerolite. Hardness 2-2o.

piec
'

^^'^^' ^^'"^ yellowish white. Brittle. Crumbles to
ces^when thrown in water. Analysis g^ve :

u\i^
^ % Sin 3S^a <t £ S

**^y
25-00 7-75 trace trace 22'39=99-64
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r"

.Of the water 1*04 per cent, were lost by 24 hours' desiccation

over suiphuric acid, 881 per cent, by heating to 212^3 and the

remainder at a red heat.

In chemical composition it is near kalloysiie. It is an imper-

fectly formed mineral, and consequently is not homogeneous j
it

passes into euphyllite and felspar,

6. Boicenite, identical with Serpentine.

This mineral occurs at Smithfield, R. I., and was described by

Boweri* as a variety of nephrite. His analysis gave

:

Si :Slg 6a fe «l Ma fl

44-69 34-63 4-25 175 0-56 trace 13-42

This composition dififered so much from nephrite, and corres-

ponded so closely to the formula 2(Mg Ca)= Si+sfl, that Prof. Dana

felt himself justified in noticing it as a distinct species.f

The following are the physical characters of the mineral.

Hardness 5, (it will scratch glass if rubbed with a little force

against its surface ; it first gives way, but ultimately scratches the

glass.) Sp. Gr. 2-57. Color, in large masses, bright apple green.

Highly translucent. Structure granular, and exceedingly toiigh-

We give analyses of three specimens. No. 1 was from the cabi-

net of Prof. Silliman, Jr., No. 2 from the mineralogica! collection

of Harvard University, received from Prof. Cook, No. 3 from the

Lederer collection in Yale College.

Si il % te Ca fl^
„^,,

1. 4220 trace 42-50 1-56 trace 13-2S = 95-5*

2. 42-56 trace 43-15 0-96 i2-84=99-oO

8. 42-10 trace 41-23 Ml 1-90 12-77=991^

Th_ese analyses give the oxygen ratio 4:3:2, and the formula

2%" Si'+sMgfi-Jj which calculated, is :

Si iig fi
43-5 42-8 12-7

and theThis is the composition, and formula of serpentine, and t^

"act of its identity with that species is also borne out by its V^P'

icai cuaraccers.
,

The large amount of lime obtained by Bowen, was doubtles

due to the limestone and tremolite with which it is often ve y

intimately associated ; much care is required to separate ii^\

substances entirely from the Bowenite, but the mitieral so pu

fied, contains no lime.

7. Wi \

We notice that this species is considered distinct by Prof S^ep-

ard in the last edition of his mineralogy, notwithstanding u

serpentiiie by Hermann ;t

This

\ J. f. pr. Chero., liiij si.

k'lini
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an analysis made by one of us, published in Dana's Mineralogy,
page 692. In this analysis referred to^ 3'35 per cent, of alnrrjjna
and iron were obtained; we have since examined the relative
proportions of these substances, and find that the amount was
due to iron with but a trace of alumina. Two analyses, made
from very pure specimenSj gave

:

1- 41-60 trace 4M1 S 24 50 12 7C==:09-I5
2- 42*60 trace 41-90 l'(i2 0-40 12 71=99-22

Tt is evident from these analyses that the mineral is identical
^ith serpeutinCj and affords the same formula as (he mineral last

mentioned. It may be well to remark that great care was taken
to see that no magnesia accompanied the oxyd of iron in its pre-
cipitation by ammonia; not satisfied with adding an excess of
sal-ammoniac to the sohition before the £iddition of ihe ammonia,
^e re-dissolved the precipitate, added sal-ammoniac, and re-pre-

cipUated ilie oxyd of iron : this was done even a tliird time, he-
f<^re ihe last traces of maijnesia were got rid of. or that we were
sure that the amount of iron would not be increased by coutaia-
ing magnesia—a circumstance in which sufficient precantioii is

not always used. What is here said of oxyd of iron is equally
true of alumina.

yf Brudte and Hyd.

magnesite.

in

While on a mineralogical excursion to the localities near Texas,
Pa., a few months since, in company with Mr. W. W. Jefliies, we
observed at Wood's Mine a peculiar magnesian mineral, some-
what resembling Lancasterite ; a chemical examination showed
It to be hydro-'mag'nesite. The composition of it, as well as its

strong resemblance to some specimens of Lancasterite, led to a

reexamination of the latter species.

Lancasterite is described as occurring «' foliated like Brneite,"
t^ut sometimes in crystals "resembling somewhat stilbite or gyp-
sum " As we desired to see whether these forms were identical

chemical composition, a portion of the foliated mineral was
carefully selected, and the amount of carbonic acid determined^
"was but a trace : the magnesia and water being estimated gave
ne same amount as is found in Brucite j

there was also a trace of
^^anganese and iron.
^ome of the small crystals "resembling stilbite or gypsum,"
ere then examined ; analysis showed them to have the same
°;nposition as the hydro-magnesile of Kobell.
^^."ese results go to prove that Lancasterite is not a distinct
^pecies, but a mechanical mixture of Brucite and hydro-magne-

e. In Dr. Erui's analyses of this mineral, (made in the Yale
^Doratory,) we are aware he found great difficulty in obtaining
^<^«'2 Series, Vol. XV, No. 44.—March, 1 863. £8

/
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a constant composition, and it was only after a series of analyses

that he obtained any concordant results. The specimens he

examined were both crystallized and foliated, the folia in some

cases overlying the crystalline portion. With this explanation the

composition he obtained is easily understood.

The following are the results of our analyses. Nos. 1 and 2

were foliated, Nos, 3 and 4 were of the radiated variety.

1. 2. 3. 4.

Magnesia, 66-30 66-25 42-30 44-00

Protoxyd of iron, -SO) ..qq trace trace

" manganese, trace 5
trace trace

Carbonic acid, 1-27 trace 3674 3660

Water. 31-93 32-75 20-96 19-40

Direct determination of water, 20- 10

The foliated variety gives the exact composition of Brucite.

In two determinations of loss by heat, the numbers 34-30 ana

35-67 were obtained
;
great difficulty was found in obtaining the

Brucite perfectly pure owing to its intimate association with the

hydro-magnesite.

The radiated variety (as before stated) gives the composition

of hydro-magnesite, and to show that tlie original analyses were

made from a mixture of these minerals, we give Dr. Erni's re-

sults* for comparison.

Mg fe G fi:
Total.

50-01 1-01 27-0'7 21-60 9969
60-'72 -96 -26-85 21-47 lOO'OO

9, Hydro-magnesitefound crystallized.

The hydro-magnesite above mentioned is extremely beantihi

,

and in appearance resembles very much the Thomsonite from Kil-

patrick in Scotland. Its structure is highly crystalline and in some

instances forms distinct crystals, which have been considered a

monoclinic? (Dana); the diagonal cleavage is very distinct, Hara-

ness 3-3-5 (scratching calcite with ease). Sp. Gr. 2-l45-2-l»- ^
occurs at Wood's Mine, Texas, Lancaster Connty, Pa-, m seam

which are sometimes half an inch in thickness, and at Lo\

Mme in veins, generally from one-tenth to one-nfth of an i"
.

Wide, having a beautifully radiated structure. The results

two analyses of a specimen from Wood's Mine are as follows.

1. 2- •

Magnesia, 43-20 42-51

Carbonic acid, 36 69 35 70

Water, 20-11 21-79

Iron and manganese, trace trac^

* From Dana's Mineralogy, p. 2 1 3.
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A direct determinaiioti of the water gave 19-83 perct. These
analyses give the oxygen ratio 2 : 3 : 2, and the formula

,
3(%5+fi)+Mg]t

which calculated gives

44-68 35-86 19-46

The composition and formula are the same as obtained by
Knbelt and Wachtmeister for hydro-magnesite from Ne
aiid Hoboken.
H e are not aware that this species has heretofore been observed

With a crystalline structure.

10. Tk

111

of Hi

111 connection with the foregoing investigationsj it was thought
that an examination of some of the anhydrous carbonates of mag-
^*?sia might be interesting. For this purpose a specimen of mag-
fiesite from Hoboken, N. J., was submitted to analysis, (the variety
referred to is that which occupies seams and cavities in the Ho-
Doken serpentine, having an aggregated, fibrous structure and
jjot unfrequently occurring in delicate needle crystals.) A care-

l^il qualitative examination of the needle crystals, showed them
be carbonate of lime, with scarcely a trace of magnesia; they

"ave the forni of Arragonite. Specimens from Staten-Island
2"d the vicinity of Westchester, Pa., were examined, with like
^^siilts. The crystals from the serpentine quarry near West-
^nester are frequently transparent and are among the most bean-
tiiii specimens of crystallized Arragonite that have been observed
in this country.

I^ab. Universitj of Va, Jan. ISth, 1853.

Ab.t. XXY.—^ Consideration of some of the Phenomena and
Laws of Sound, and their application in the Construction of
foldings designed especially for Musical Effect f^ by J, B.
^J^HAM, M.D., Boston.

F

. Architecture," says Thomas Hope in his well known His-
Of'cal Essny, " is essentially an art of direct utility."

^
" "lore than all others adapts itself to the tastes and habits and

^^cupations of the people. Everywhere this fitness for a definite

^
Ject, and adaptation of means to the end is apparent. It is an

de^^^*^'
^^^^ l^eeps pace with the progress of the world, and

'gns to accept whatever aids Science and Philosophy may offer
'°r "s improvement.

*Th
'^eatlv !.,!uP^^^

discussed in this pap
A J, -T

P"tl«l«d in " Dwight's Jm,
r formed the subject of a series of articles re-

^rdute^t"^^''?^*^
^^ " D^^'g^t's Journal of Music," under the title of " Acoustic

^oo^ht^ '^^^J are here given somewhat more at length, with such additional
e ts as a further investigation of the matter has furnished.

I
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The connection which Music has with Architecture is analo-

gous to that between the mind and the body. As the former re-

quires for its due exercise the perfection of the latter, so music,

when confined within the walls of a building, is dependent, for

its fnl! power and expression, upon a certain fitness and adapta-

tion of form and construction. This fitness resuhs, in part, from

the associations naturally connected with some styles of architec-

ture. Thus the forms of the ancient cathedrals are most befit-

ting the majestic movements of the oratorio and the solemn mass.

We there experience the most sublime effects of music, althongn

this is a result to which the primary design of the architecture

did not look. But we also find the deductions from modem sci-

ence to correspond, in great measure, with these accidental rela-

tions ; for the forms and proportions of the cathedral partake of

those that we should now suggest for structures designed for mu-

sical effect. With as good reason^ therefore^ as the terms naval,

military, and ecclesiastical, are applied to architecture, may ^ve

not claim for music also a distinctive department in this science.

^
The subject, in this view, has not yet received from the Profes-

sion the attention its interest and importance demand. Through-

out^ the Continent of Europe, and especially in those portions

of it we have been accustomed to regard as the home of the arts,

this assertion will be found to hold true. While religion, as it

should, has received most homage, and the receptacles for paint-

ings and statuary (in latter years more particularly) are arranged

Witli strict regard to their full and proper effect, music has rnreiy

found a fitting abode. If we turn to our own country, th'strnin

is still more apparent. Here, until quite recently, no building ot

this nature has been erected which has any claim to the observ-

ance of correct principles in its construction. England has, it ^^

true, furnished some noble exceptions in this particular. "'

Birmingham Town Hall, and the Philharmonic Hall at LJT^erpooi

are still, without doubt, the finest structures of the kind ''n^^''^'

ence, and come very near the realization of perfect success.
^^

It is not our design in the present discussion to encroach at a

upon the province of the professional architect, nor to attempt

put forth a theory which shall stand, unscathed in every po"''

the ordeal of a practical test. We are aware the subject is on

beset with peculiar difficulties. Our knowledge of sound a"fi

the laws of acoustics must still be considered very imp^'"

nd

(eel

* Within tlie past season the Boston Music Hall has been completed and d
^^

ted to Its appropriate use. This building embodies in its construction the 'esu_^-^j

a series of laborious investigations, and experiments made bj a committee apP ^
for the puj-pose. Considering tlie uncertain deductions, hitherto of all 5^"^^"'!"

jete.

quiry on this point, its success may justly be regarded as satisftictory and <^"" t

n
It 13 a structure that confers honor alike upon its accomplished arclntect, anu r

the city. .

^
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Many collateral circumstances, too, come in to complicate and
distini) the best contrived theories of acoustic effect.

Within a few years past, several committees have been appoint-
ed by the English Parliament lo consider, practically and scien-
tificallyj the wliole matter, who have snmmoned before ihem the
most eminent archiiects of tlie day, and after profiting by the
learning and experience of all, have found their conchisions sadly
at variance with each other. They foimd, too, that facts did not
confirm the most plausible doctrines, and were almost led to ques-
tion the truth of the fixed and immntable laws of science,
Where the best authorities thus differ, and science and learning
nave failed to arrive at satisfactory results, it would be presump-
tion in us to expect to point out apian that will overcome all pre-
vious defects, or to hope to arrive, at once, at perfection. This,
H done at all, can only be accomplished after much severe and
patient investigation, aided by a series of costly experiments. All
^ve can hope to do here, is to consider candidly what has already
been said and written on this subject, and by careful comparison
^i lacts, and the use of whatever further aids philosophy and re-
search may have afforded us, endeavor to reconcile contradictory
<^pinions, and, possibly, suggest a few additional inferences which
»iay prove o'f practical utility.

»»e shall commence with a consideration of some of the facts
^^d phenomena connected with the modern approved doctrine of
sound, which have a practical bearing upon our subject.

.
-According to the views of Herschell, sounds of all kinds agree

*n these particulars:

1- The excitement of a motion in the sounding body.
^' The communication of this motion to the air or other me-

^umi which is interposed between the sounding body and our ears.

^. The propagation of such motion from particle to particle of
^ch an uitermediura in due succession.
4. Its communication from the particles of the intermedium

Adjacent, to the ear itself.

J:
Its conveyance in the ear by a certain mechanism, to the

auditory nerves,

^ 'I'he excitement of sensation.
Werschell's idea (as set forth in his celebrated treatise in the

^^^ydopedia Mctropolitana,) plainly is, that sound, when once
P oducedj is governed by laws almost wholly analogous to those

sar r
^"^ ^" ^'^^^ theory alone can its various phenomena be

^'s actorily explained and made of practical value.

tic fl

,'^^^1*^.0^^'^" ^^^ the original impulse in air and other elas-

Ud u
"^^^ia has been best illustrated by the motion of wavesm the surface of a placid lake. If we drop a stone into a

oth
T^ter, a series of elevations and depressions chase each

^f rapidly along the surface, extending, with equal velocity m

\
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every direction, till they gradually subside and mingle in the gen-

eral level. The movement thus produced in the water, is appa-

rent only. It is the impulse, communicated from particle to par-

ticle in the water of which the wave consists, not the motion of

the water itself. Precisely analogous to this is the communica-

tion of sound in air, except that, in this latter case, as the impres-

sion is produced in, rather than upon, the surface of an elastic

medium, it spreads equally every way, and would forni; instead

of concentric circles, concentric spherical lamina?.

The velocity of sound, as also its intensity, varies according to

the nature and condition of the medium through which it is

transmitted. In a dry atmosphere, and at the freezing tempera-

ture, sound travels at the rate of three hundred and sixty-three

yards, or one thousand and ninety feet in a second. For every

additional degree of Fahrenheit this velocity is increased about

one thousandth part.

In the different gases this result is found to vary considerably,

the velocity in hydrogen heing nearly three times greater, and m

carbonic and su"

Through liqu _ . ^ ^^ ^ ^ ..,^.^.v^^_, —
ter, at the temperature of 46^ 6' Fahrenheit, at the rate of four

thousand seven hundred and eight feet per second.
The propagation or conduction of sound through solid bodies,

presents many interesting points of consideration. Solids are

good conductors in proportion to their hardness and elasticity, and

uniformity of structure; and the better the conducting power ot

the material the more perfect will be its resonance^ by which is

here understood the power of aiding or increasing the intensity

of the original sound. A series of experiments on the convey-

ance of sound along the cast iron pipes of Paris, instiinted oy

MM. Biot, Bouvard, Makis and Martin, determined its velocity,

in that metal, to be about 11,090 feet in a second, or ten ana

sulphuric acid gases much less than in common air-

ids the velocity is greatly increased, moving in wa-

dif-

half times greater than in air.

According to Chladni, the relative velocities of sound m
ferent solids are as in the following table : ^.ond.^

Velocity, in feet, per seco

Tin, .

Silver,

Brass, -

7,800

9,300

11,800

Baked clay, - - 10,000 to 12,000

. . - / - 12,500Copper,

Glass,

Iron,* "

Woods i

17,500

- 17,500

11,000 to 18,000

* It will be seen there is a great discrepancy between the result ui ^'"^^^^^^ the

stated, and that obtained by the experiments of Biot. Herschell o^^^^^*^L meant-
error in this case throws a doubt on all the rest; unless, perhaps, steei oe

Enci/c, MetTopol.^ Art Sound,
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Of the woods, fir appears to be among the best conductors,
sound being conveyed through it at the rate of 17,30U feet per
second.

The intensity, also, of sound differs in media of different
chemical and mechanical natures. It varies in atmospheric air
with its density or specific gravity. Hawksbee, in his experi-
ments detailed in the London Philosophical Transactions, with
an atmosphere in the usual state, heard a bell at the distance of
30 yards. With a force of two atmospheres at 60 yards. With
a force of three atmospheres at 90 yards. But he did not notice
a corresponding increase of sound with greater densities.

Priestly ascertained by experiment that the sound of a bell in
hydrogen gas was scarcely louder than in a vacuum, whereas
both in oxygen and in carbonic acid gas it was louder than in
?if. M. Perrolle found that a sound, which ceased to be heard
jii atmospheric air at the distance of fifty-six feet, ceased to be
heard in oxygen at sixty-three feet, in carbonic acid gas at forty-
^Jgnt feet, and in hydrogen at eleven feet. Chladni also found
tiat the sound from hydrogen gas in an organ j)ipe was feeble and

a'niciilt to distinguish, while that of oxygen was stronger than
that of common air. If hydrogen gas be breathed for a hw mo-

<^nts, the effect upon the voice is precisely the same as that no-
iced by travellers in ascending very high mountains; the vocal
o^jes, m both instances, becoming enfeebled and raised in pitch.

ill certain states of the atmosphere sounds are conveyed over
ater or a surface of frozen snow or ice with remarkable distinct-
ess, and to an almost incredible distance. Instances are well
jiihenticated, in which, under these circumstances, and in the

^.^ar still air of a winter^s morningj a conversation has been car-
^^d on at distances greater than a mile. In the morning, before
^^^^nse, ihe voice, and occasionally the laugh of the sailors on
^oard of an English man-of-war at anchor off Spilhead, have
een heard at a place at Portsmouth, distant two and a half miles

lia^ ^
^^^ Ihie. On the authority of Derham * the human voice

^s been heard across the straits of Gibraltar, more than ten

ha T '^^^ sound of a military band, at the hour of roll-call,

cas^tl

^^ard at a distance of twenty-one miles from Edinburg

ceed"^^
^^^ct of sound propagated through mixed media is ex-

gg^^^/"S'y curious and instructive, and, in connection here, de-

cilit*^^
^>^^ careful consideration. We have already seen the fa-

stan^
^^'*^^^. ^vhich an impulse is transmitted through a solid sub-

the
^^ ^^.'^h ^s homogeneous and uniform in structure. But if

(Jig-

'^^^^''^^1 or substance has different densities, or consists of

J^^ bodies imperfectly mixed, or is interrupted by empty

* Philosophical Transactions, IT 08.
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spaces, the sound will either be greatly diminished or entirely

destroyed. As an analogous illustration of this, wiiness the dif-

ficnUy with which light is transmitted through a glass filled with

cracks, imperfections and impurities.

So, also, when tlie medium is a mixture of gases, vapors or

liquids, or a combination of the one with the other, the effect,

on both the velocity and intensity of the sound, is still more

striking. Mr. Leslie found by experiment that, when the air of

a receiver was only half exhausted and the deficiency supplied

with hydrogen gas, the sound of an enclosed bell was thercbjr

diminished so as to become scarcely audible. Recognizing,

again, the analogy of light and sound, in this respect, Herschell

thus illustrates its imperfect transmission through a mixture of

dilTerent densities.

" When we add syrup to water, or brandy to waler,and looklhrougn

the glass at a candle before they have combined, the candle will appear

like a cloud, or as if we had viewed ii through a piece of ground glass.

When the light passes fronri a portion of the water lo the brandy, or

from the brandy lo the water, a pan of it suffers reflection, and as ine

separating surface can seldom be perpendicular to the ray, a part o

the light will also suffer refraction. Now, as this must lake place

many hundred times while the light is passing through a large gla^

of these imperfectly blended liquids, it is not° difficult to inidersmnj

how we are unable to see objects distinctly through the mixture, ^^^y

sound the effect is precisely the same, but if the two media are of vfir)

different characters, the one a gas and the other a fluid, as in the case

of falling rain, or the one a gas and the other a solid, as in the case o^

falling or newly fallen snow, the scattering and deadening of the soun

fs still more complete."

The effects here produced are attributed, as in solids,
^^.^j^'JL

of homogeneity in the medinm or substance through which
^

sound is passed. The explanation given by Mr, Herschell ^s

follows

:

every instant, changing their medium.
dium two things happen; Mrst, a portion

. Now at every change 01

ion of the wave is reflected
ana

" The sonorous pulses, in their passage through the '"j^^"[^'
Vnie-

ed an*
uiuiij ivvu iuujgs (lappeu ; arsi^ 'a portion ui \\i^ w^y^ '-^ n^

the intensity of the transmitted part is thereby diminished ;

^^^^^^ji;^
the direction of propagation of the transmitted part Is

^'^''^"S^/^^/'^^jj-ect

sonorous rays, like those of light, are turned aside froni ^t^^'^ j^^n-

course. Thus the general wave is broken up into a multitude ^
^ ^^j

coincident waves, emanaiine: from different origins, and crossi ^

interfering with each other in all directions. Now, whenever
^^^^^

place, a mutual destruction of the waves, to a greater or less
^^^^^j^^jj

arises, and the sound is stifled or obstructed. But of all co.\.\^'^
^^^^

propagation of sound, one of the "^o^V ^^^j^^\^v^^(, 'such

want of perfect adhesion at ihe juncture of the parts, of whi
^^^^jj^jg

medium consists. The effect of this may be conceived, by ^^^"^^
the superficial strata of molecules of each medium when la con

obstruct the
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forming, together, a thin film of less elasticity than either, at which,
therefore, a proportionally greater reflection of the wave will take
place than if ihe cohesion were perfect; just as light is much more
obstructed by a tissue of cracks pervading a piece of glass than it

would be by any irregularily in the composillou of the glass itself.

Further yet; as the parts of a non-homogeneous medium differ in
elasticily, the velocities with which they are traversed by the sonorous
pulses also differ, and thus, among the waves which do ultimately ar-
rive at the same destinalion> in the same direction, some will arrive
sooner, some later,"

This will account for the phenomena of double sonnds, some-
times heard in particular states of the atmosphere, and (it seems
to usj) also, for the peculiar harshness and discordant nature of
niusjcal tones, when heard in similar circumstances. Every mil-
itary band which attempts to play in the early morning, when
the air is loaded with vapors, and the earth reeking with fogs and
exhalations, is conscious of the unusual difficulty attending the
eiiortj and the listener; under such conditions, cannot fail to re-
niark the unsatisfactory nature of the music. Hence we can
understand the importance of measures to preserve the air within
a concert room in a uniform state.
On the other hand, it is a curious fact, that, in their ^.^^^^.^^

tnrmigh a bland and pure atmosphere, even inharmonious sounds '•

^^11 amalgamate and strike upon the ear with a pleasant accent.
•-P^ce or distance, in this case, seems to act as a purifier of sound,
^^'jing out and absorbing the discordant portions, and allowing
o»ly those without alloy to pass through. Mr. WiUiaul Gardi-
^^r, author of '• Music of Nature," appears to have first called
attention to this peculiar fact. Its explanation may be found, in
paft)_ perhaps, iu the greater permeating power of musical or har-

Jfionions sounds over mere noise (for such all discord may be
termed) of the same intensity; but it must still be regarded, in

pat part, as one of the unexplained mysteries of nature. We shall

^ave occasion, also, to refer to this principle, when we speak of the

^^Pacity of an apartment requisite to give to music its best effect.

^ farniliar illustration of the imperfections and alterations which
^J^ciir in the communication of vibrations from one medium to an-

J^ther m immediate contact, when the homogeneity of either is dis-

"fbed, is obtained in the experiment originally made by Chladni:

"If we pour sparkling champaigne into a tall glass till it is half full,

dun 5^^ cannot be made to ring by a stroke upon its edge, but emits a
' disagreeable sound. This effect continues as long as the effer-

Ih^ff^^
'asts, and while the wine is filled with air bubbles. But as

e effervescence subsides, the sound becomes clearer and clearer, till

g
3st, the glass rings as usual, when the air bubbles have disappeared.

foU^^T^"^^"^ the effervescence, the sound is again deadened as be-

^
• The cause of the result obtained by M. Chladni, is, says Mr.

^^coxD Seuies^ VoL XV, No. 44,—March, 1853. 29
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Herschell, that the glass and the contained liquid, in order to give a

musical tone, must vibrate regularly in unison as a system, and if any

considerable part oi a systeni is unsusceptible of regular vibration, the

whole naust be so."

In the case just mentioned, the sound is excited in a solid and

transmitted to a fluid medium. The converse of this must also

be true, i. e. when a sound passes from a fluid to a soHd in con-

tact with it, if this latter medium be not uniform and homoge-

neous in its structure. Thus eve,ry musical performance is mod-

ified essentially- in its quality by the nature of the structure in

which it is given ; and hence the importance of attention, in this

particular, to the choice of materials, and manner of constructing

the walls of an apartment built for musical efiect.

On some of the principles just stated can, also, be explained

many facts and phenomena in the natural world.

The deep and awful silence which reigns in the elevated regions

of the globe is owing, not only to the lack of the ordinary sounds

of animated nature, but to the diminished density of the air act-

ing, as we have seen, both to enfeeble and modify the powers of

speech, and deaden the force of such sounds as actually exist.

The period of night seems peculiarly adapted to the formation

and transmission of sound, especially musical sounds. If we may

credit the reports of travellers, the tones of those birds in the

equatorial regions which sing at night are singularly plain^'^^

and melodious, as we know to be the case with the mocking ^.^
the whippoor-will and the nightingale. To certain sensitive

minds, almost all sounds, at this season, partake of a musical char-

acter; to such there is melody in the running waters of a brook;

the hum of insects is a song ;—the voice of falling water ming'es

with the rising wind and the distant surging of the ocean totorm

a mighty chorus. The hush of nature, even, in the silent elo-

quence of night, is woven into harmony, and

" Tlie mute still air

Is music slumbcriiior on Ler instrument.

^
But the attention of the most unimaginative cannot fail, at sue

times, to be arrested by the prevalence of sounds of which ttiey

took no cognizance during the day. In the pure atmosphere tna

often prevails at night in tropical climates, such phenomena ar

particularly striking. Humboldt was of opinion that the no'se

of the great cataract of the Orinoco, when heard at night, in in

plains which surround the mission of Apures, was three time

louder than during the day. The explanation given by this em

nent traveller, and repeated by Mr. Herschell, is as follows:

" In a hot day, when a warm current of air ascends from the he3 «

ground and mingles wlih the cold air above of a different 'density.

transparency of the atmosphere is so much affected that everj' ooj
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seen through it appears to be in motion, just as when we look at any
distant object over a fire or flame of a candle. The air is, therefore,
during the day, a mixed medium, in which the sounds are reflected and
scattered in passing through streams and strata of difl^erent densities,
as in the experiment of mixing atmospheric air and hydrogen. At
midnight, on the contrary, when the air is transparent and of a uniform
density, as may be seen by the brilliancy and number of the stars, the
slightest sound reaches the ear without interruption."

la this greater distinctness of sounds by night, doubtless, some-
thing must be attributed to the-absence of the usual noises of the
day, and the consequent greater sensibility of the auditory appa-
ratus to impressions; but the reasoning above given is philosoph-
ically correct.

It is a well known law, and one on which rests the entire fab-
ric of music, as a pleasing Art, that sounds of whatever intensity
nioye with the same velocity. Whether the original impulse be
derived from the discharge of a cannon or the most delicate tones
of the hiiman voice—whatever be the quantity, pitch or quality
ol the original impulse, the sonorous wave reaches the ear in equal
intervals of time. It would need but the slightest infringement
ot this law to chanee our hi2;hest enioynient into the intensest
suffering,

^ ^ ^ ^

A general idea of the divergence and decay of sound is obtain-

ed from the illustration before given of dropping a pebble into an
unruffled pool ; if not interrupted by the surface of a wall or other
^bstacle, the wave thus produced spreads from its common centre,
diminishing gradually in height till, at length, it sinks into the
general level. So sounds in empty space, as ordinarily produced^
piverge iti all directions from the sonorous centre till their energy

j?
lost in the distance. The intensity of sound decays in receding

rp/^^ origin as the square of the distance increases.

l^he sympathy of sound and motion is exceedingly curious,

f-very fundamental note has its complimentary or harmonic ad-
Junct, which an experienced ear can detect along with the origi-

nal sound: and here the analogy with the phenomena of acci-

^"tal or harmonic colors holds good. By a sympathetic com-
5[^«nication of vibrations, the harmonic sounds can readily be pro-
duced.

u Uvo cords of the same material and equal tension be taken, the

^ being only one-third the length of the other, and the shorter string

.^sounded, the vibrations will be communicaled to the other by the

^^rvention of the air, which latter will vibrate in ^three parts each
Rual to the shorter strlncr and each performing the same number of

^''>^^Uons in a given time!"

^his tendency of one vibrating body to throw another into the
ttie state of vibration, is well illustrated in the motion of twa
»iore clocks fixed to the same support. For a long time it has
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been known that clocks and watches in such a situation will mod-

ify each other's motions, and compel a perfect coincidence of ac-

tion. So two chords or organ pipes, placed in each other's vicin-

ity, and sounded together, will often be found in unison, though

their respective notes differ a little when sounded separately. In

•' this way, in a powerful orchestra, one or more refractory instru-

ments are oftentimes compelled to play in tune. On much the

same principle we would explain the requirement of harmonic

relations in the proportions of a building constructed for musical

purposes.
'

The subject of Catacoustics, or the doctrine of reflected sound,

is, perhaps, the most unsatisfactory in its results of any branch of

physical science ; and, yet, upon its due appreciation depends, in

very great measure, our hope of success in the attempt to make

the laws of sound of any practical value in their application to the

question under consideration.

This part of acoustics may be subdivided into reflection proper

(which includes echo) and reverberation. Much indistinctness

appears to have prevailed in the treatment of this subject by au-

thors, as well as a singular want of discrimination as to the pre-

cise cause and effect, in the case of many phenomena which are

commonly referred to the principle of reflection of sound, and

many ingenious theories have been offered to explain the same

result. Keeping in mind, however, the strict analogy heretofore

observed in the laws of light and sound, it does not seem to us

necessary to depart here from the idea of this intimate connection.

If an obstacle, as a blank wall, be interposed between the source

of sound and the ear, the sonorous wave is thereby arrested in its

direct course, and the indirect pulses only take effect. Could any

contrivance be adopted which would mark the track of sound, tlie

space behind such obstacle interposed would be left in shadowy;

and if water be the medium through which the sound is passed,

the occlusion is still more complete, and would, in this case, be

equivalent to a total eclipse, as we are taught by experiments ac-

tually made. But if the point of the original sound and the hearer

be on the same side of the wall, and the ear in a favorable posi-

tion, both th.e direct sound and the reflection from the surface ol

the wall will be heard, producing a reinforcement and slig'i^ pro-

longing of the original note or its distinct repetition, according as

the hearer is nearer to or more remote from the reflecting surface.

These effects have often been confounded with resonance, m
resonance, however, is intended something entirely distinct from

reflection, depending, as we have previously seen, on a wholly

different principle. By the former a musical tone is sustainea

and mtensified, and, in this way, often improved, but reflecti^i

can never otherwise than mar the genuine musical effect, unless,

indeed, the hearer is in such close proximity to the reflectiug
sur-
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face that the original note and its reflection are received as one
and the same sound. Of course, we must not be understood as
speaking here of a single musical note sustained, but of the suc-
cession and combination of tones tliat go to form a musical idea.
Resonance is well exemplified in the sounding-board of a piano-
forte or the body of a viol, and is, in effectj synchronous with the
onginal impulse, while reflection implies some interval between
the primary and secondary or reflected sound. Now, in reah'ty,
this latter can never happen without some injury to tlie perfection
of a sequence of musical sounds, though, practically, as above
suggested, in a room of small dimensions the ear will scarcely be
sensible of any confusion from this cause alone. It is in large
apartments, (such as we shall see are essential, on other grounds,
to the perfection of musical effect,) that we experience the dis-
turbing influence of reflection, which therefore we must study to

counteract and obviate by all the means which science has afl^ord-
ed lis.

1 he laws which govern the reflection of sound are, as stated
t^y Mr. Herschell, essentially the same as in the case of light ; the
^'^gle of incidence, or the inclination at which the sound falls

l^poii the wall, is equal to the angle of reflection or the incHna-

Ivf
^^'^^ch it is returned from the wall.

" hen the nature of the reflection is such as to cause a distinct
^petition of the original sound, one or more times, it is called
echo. As regards the nature of echo, and the conditions requisite
^f Its formation, there exists still much uncertainty; it would
seem to be but a modification of reflection, as just stated, but it also

fin^^'*^
!*^ possess some peculiar laws of its own. By some, it is

eflections of sound, as well as

. --: »..^ .^ .equire^a free space beyond the reflecting
nrlace. At the Marquis Simonetta's villa, near Milan, is a fa-

J^^»s echoj where the voice is repeated forty times and the report

^^ pistol fifty-six times. It has been described by Addison and
i^^^ysler, according t(

buiid*^"^^^
^hesound between the opposite parallel wings of the

supposed to be caused by unequal r

) conduction, and to require a fre.

g) which are fifty-eight paces from each other, and at right

fle
':-

'' -^^\^^^^^u% to the latter of whom it is occasioned by a re-

'>uii(

^^g'es to the main body of The structure ; and yet the Jesuits erect-

ech^
P/'^^^s^ly similar edifice at Prague, but failed to produce an

^ there. Doubtless the state of the atmosphere has something
^ ^ith the formation of echo, upon the principles stated in a

Add'^"^
P^f*agraph. At the place first mentioned, according to

foff
^^^Q^ ^'^^ repetitions were more distinct and numerous in a

due'
^^^"^^^s also states that a house in Lambeth Marsh pro-

^^secho in winter, but none in summer.

tfy ^*'J1|^^"7 remarkable echos have been found in our own conn-

know
^'^g'C)n of the White Mountains, as almost every one

s, abounds in them. As the writer was journeying in the
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northern parts of Verinontj in the autumn of 1851, a singularly

beautiful echo was noticed on the borders of a small lake, known

as Island Pond. The voice, pitched on a high key, was answer-

ed distinctly thirty-six times, and the discharge of a fowling piece

was followed by a prolonged roar which lasted for several seconds.

This experiment was made on aii evening following a balmy day

in October. A dense forest skirted the opposite edge of the lake,

from whose level a series of lofty hills rose in the form of an am-

phitheatre. The atmosphere had been hazy during the day;

but the sky at the time was partially overcast, and the air moist

and warm; rain followed the next day.

{To be continued.)

Art. XXYl.—Considerations on the Theory of Chemical

Changes, and on Equivalent Volumes ; by T. S. Hunt, ol

the Geological Commission of Canada.

In the proposed inquiry we commence by distinguishing be-

tween the phenomena which belong to the domain of physics,

and those which make up the chemical history of matter. We
conceive of matter as influenced by two forces, one of which

produces condensation, attraction, and unity, and the other ex])an-

sion, repulsion, and plurality. Weight, as the result of attraction,

is a universal property of matter. Besides this, we have its vari-

ous conditions of consistence, shape and volume, with the rela-

tion of the latter to weight, constituting specific gravity, and the

relations of heat, light, electricity and magnetism. A description

of these qualities and relations constitutes the physical history ot

matter, and the group of characters which serve to distinguish

one species from another, may be designated the apparent or spe-

cific form of a specieSj as distinguished from its essentialform.

The forces above mentioned modify physically the specinc

characters of matter, but they have besides important relations to

those higher processes, which give rise to new species by a com-

plete change in the specific phenomena of bodies. In the capaci

.

of such changes, consists the chemical activity of matter. ^
It is necessary to distinguish between the production of ne

species diftering in physical characters, and that reproductio

which belongs to organic existences. The distinction arjs_

from that individuation which marks the results of organic n^
and is eminently characteristic of its higher forms. The i"^^^

iiality not only of the organism, but of its several parts, is va

evident as we ascend th^ scale of organic life, while i"?.^?^-^^

bodies have a specific existence, but no individuality ;
"^^''^

g,

does not destroy them. Solidity or crystallization is a comii^en
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ment of individuation, and crystals like the tissues of plants and
animals, must be destroyed before they can become the subjects
of chemical change ;

" corpora nan agunt nisi sint solula.^^

That mode of generation which produces individuals h'ke the
parent, can present no analogy to the phenomena under consider-
ation; metagenesis or alternate generation, and metamorphosis, are
however, to a certain extent prefigured in the chemical changes
of bodies. Their metagenesis is effected in two ways, by con-
aensation and union on the one hand, and by expansion and di-

vision on the other. In the first case, two or more bodies unite,
and merge their specific characters in those of a new species. In
the second case, this process is reversed, and a body breaks up
into two or more new species. Metamorphosis is in the same
manner of two kinds; in metamorphosis by condensation, only
one species is concerned, and in that by expansion, the result is

homogeneous, and without specific difference.

^
The chemical history of bodies is a record of these changes

;

{tis m fact their genealogy. The processes of union and divis-
ion embrace by far the greater number of chemical changes, in

^hich metamorphosis sustains a less important part. By union,
We rise to indefinitely higher species ; but in division a limit is met
^ithj in the production of species which seem incapable of farther
^i^ision, and these being regarded as primary or original species,
^|e called c/^emzcaZ elements. These two processes continually
alternate with each other, and a species produced by the first; may

species From this succes-
"on results double decomposition or equivalent stibsiiiufion, which
3^^ays involves a union followed by division, althongh under the
oruinary conditions, the process cannot be arrested at the iiiter-

'neJiate stage.

The prevalence of certain modes of division in related species,

f^
giv^en rise to the different hypotheses of copulates and radi-

j.
^' "^^hich have been made the ground of systems of classifica-

"°f;; but these hypotheses are based on the notion of dual---"

*!»ich has no other foundation than the observed order of ge

ism,

ner-

^'on, and can have no place in a theory of the science. A body
^Y divide into two or more new species, yet it is evident that

"^se did not preexist in it, from the fact that a different division

j?3y yield other species whose preexistence is incompatible with

^^
'ast; nor can the preexistence of any species but those which

.L
"^^'e called primary, be admitted as possible. Apart from

*"'5se coi:
- . , . .

•
1 .

_

only
)

nom^^^^"^^
nf a species 'under examination, based upon its phe-

^.^ena, or those of its derived species, can ever be a subject of

^^% for it transcends the limits of human knowledge.

^^
se

cousiderations, it is to be remarked t

0% with phenomena, and no hypothesi

that our science has to

phenomena, and no hypothesis as to the noumenon
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For these reasons, it is conceived that the notion of preexisting

elements or groups of elements, should find no place in the the-

ory of chemistry. Of the relation which subsists between the

higher species, and those derived from them, we can only assert

the possibility, and under proper conditions, the certainty of pro-

ducing the one from the other. Ultimate chemical analyses, and

the formulas deduced from them, serve to show what changes are

possible in any body, or to what new species it may give rise by

its changes.

Chemical union is interpenetration, as Kant has taught, and

not juxtaposition, as conceived by the atomistic chemists. When

bodies unite, their bulks, like their specific characters, are lost in

that of the new species. Gases and vapors unite in the propor-

tion of one volume of each, or in some other simple ratio, and

the resulting species in the gaseous state occupies one volnme, so

that the specific gravity of the new species is the sum of those

of its factors. The converse of this is true in division, and the

united volumes of the resulting species, are some simple multiple

of that of the parent; in metamorphosis a similar ratio is always

observed.

Aside from the apparent exceptions about to be noticed, the

weights of equal volumes of gases and vapors are their egt"^'^-

lent loei^hts, and the doctrine of chemical equivalents is that ot

the equivalency of volumes. According to the atomic hypothe-

sis, these weights represent the relative weights of the atoms, and

as equal volumes contain the same number of atoms, these must

have similar volumes, so that we come at last to the equivalency

of volumes. As chemical combination is not a putting together

of molecules, but an interpenetration of masses, the application

of the atomic hypothesis to explain the law of definite propor-

tions, becomes wholly.unnecessary. Chemical species are homo-

geneous; ''iota in minimis exisiit naturaJ' Solution is cheni-

ical union, as is indicated by the attendant condensation; w^

chanical mixtures are not accompanied by any change of volurn^

As two volumes of water-vapor yield one volume of ^^^^^^
and two of hydrogen, this was assumed to be the

^^"'J'''^'®" ,g
water, and of hydrogen, while oxygen was represented by

volume, whose weight was 8, that of the volume of hydros
^

being -5, so that the weight of the equivalent of water was

-

But two volumes of hydrogen unite without condensation,
Jtwo of chlorine, and the resulting four volumes of bya'ocn'

gas, are found to be equivalent to four volumes of chlorine,
)^^

drogen, or water-vapor. Hence four volumes are to be ^^^^
-^^^

the equivalent of water, and it becomes H2O3, with an eqi'
__

lent of 18, corresponding to HCI, and to volatile species g^.
ally, whose equivalents are represented by four volumes 01

*; 3
from these, the equivalents of non-volatile species are deteru^

by comparison.
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Hydrogen, chlorine and some other primary species offer appa-
rent exceptions to the general law of condensation and equiva-
lency of volnmes. When four volumes of chlorine unite with
four of olefiant gas, or naphthaline, the product is condensed into
four volumes; but if the chlorine unite with the same volume of
hydrogen gas, there is no condensation, and eight volumes or two
equivalents of hydrochloric gas are produced. This, however,
is explained when we find that four volumes of the chloro-hydro-
carbon M H, CI2, may break up into four of a new species M CI,
and four of H CI, a change which with the chlorid of elherene
is effected by the aid of hydrate of potash, and with the chlorid
of naphthaline, takes place spontaneously at an elevated tempera-
jiire. In the production of hydrochloric gas from chlorine and
nydrogen, union takes place followed by immediate expansion
JitlioiU specific difference, or metamorphosis, while in its pro-
duction with the hydrocarbons, we observe the intermediate stage.

If an equivalent of four volumes of hydrochloric gas were to
iJnaergo a change like the chlorid of naphthaline, and yield four
Volumes of chlorine and four of hydrogen, these species would
appear with one-half their observed densities ; hence we conclude
that they are actually condensed to one-half their theoretical vol-
pTies, so that four volumes of hydrogen gas represent not H, but
^-- In the same way, if we conceive the quantity of oxygen
produced from four volumes of water-vapor, to represent two
equivalents, it should equal eight volumes instead of two, so that
IS condensed to one-fourth, precisely as the vapor of sulphur is

condensed to one-twelfth of its theoretical volume. As there are

J|o
bodies which are known to yield for four volumes, a less quan-

I'tjr than two volumes of oxygen, this may be taken to represent
"s equivalent, and the condensation of the theoretical volume, is

"i^e that of hydrogen and chlorine, one-half. Water widi an
equivalent of four volumes is then H2O, and its weight 2-f 16
=18; the same formula is deduced by those chemists who take

J^vo volumes for the equivalent, and dividing the weight of hy-
^•ogen, write water H2O, with an equivalent weight of 9. The
^ndensation of these elements is that mode of metamorphosis

J^"ich constitutes polymerisra, and evidently offers no exception

^"vu
^^""^ °^ equivalent volumes,

ine law of Laurent "that the number of atoms of hydrogen,
f of hydrogen, chlorine, nitrogen, metals, etc., in any formula

.^ffesponding to four volumes of vapor, is always a sum divisible

.yj'o." clearly follows from the principles already laid down,

Sam
°^^ ^^® ^^^^ ^^^' nitrogen, and the metals, are subject to the

nie conditions as hydrogen and chlorine; the afoms have the
?''i9 which has been assi^^ned to H, and to CI in the formulas

rea^^ ^u°^®'
^^^ ^^^^ r"^® ^^ divisibility, as Laurent has al-

y shown, necessarily holds in regard to the number of atoms
^'°^ Seiues, Vol XV. TSo. 44.—March. 1863.

* SO
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of carborij as well as to the oxygen and siilphiirj if we take for

their equivalent weights, the numbers 6, 8 and 16 respectively.*

It is to be remarked that while the co-efficients of H, CI or Nj

in formulas where these are associated, may be odd numbers,

those of O, S. and C are always even ; this seems a conclnsive

reason for doubling the equivalents of the latter, or dividing those

of hydrogeUj chlorine, the metals, etc., according as four or two

volumes are taken for the equivalent.

I have elsewhere pointed out that carbon and oxygen sustain

such relations, that C2H3 may be compared with O2H2 ana

with O2M3, and by the substitution of nitrogen for hydrogen,

with C2HN, prussic acid, and O2N2 nitrous oxyd, (the so-called

compounds of nitrous oxyd with bases are probably O2MN, cor-

responding to the cyanidsj C2MN;) while the peroxyd of hy-

drogen, 0*112, corresponds to OjN?, nitric oxyd, andtoC^^,
cyanogen. This relation has important bearings on the history

of the cyanic series, and the nitric derivatives of the hydro-

carbons.f

The formulas of such related species as Gerhardt has designa-

ted chemical homologues, differ from each other by nCsHs ;

u

now the relation between C and O be what we have suppQsed,it

may be expected that mineral species will exhibit the same rela-

tions as those of the carbon series, and the principle of homology

be greatly extended in its application. Such is really the case

and the history of mineral species affords many instances of iso-

morphous silicates, whose formulas differ by nO^Ms, as the tour- .

malines, and the silicates of alumina and magnesia, while the

latter, with many zeolites, exhibit a similar difference of n Or

Hs. The relation is in fact that which exists between neutral

and surbasic or hydrated salts,

Laurent has asserted tliat salts of the same base, with homolo-

gous acids of the type (C2H2)n04, may be isomorphons when

they differ by O2H2, and has pointed out besides, several mstan-

ces of what he has called hemi-morphism in species thus rejatec,

as well as in others differing by nCU. The observations of Fas-

teur and 'Nickles have greatly extended the application of these

cases, which assume a new importance in connection^with t

views here brought forward, and demand further study.J

^
But to return : we have seen that in gases and vapors, ^^^^^Fj^

cific gravity of a species enables us to fix its equivalent, wnic

* See Laurent's Rechercbea sur le^ comliiuuisous azotecs, Ann. de Chmne e

^
Physique, Nov., 1846, and the American Journal of Science for Sept^

, Q|,j„.an^=>

t See page 502 of my Introduction to Or'^ani.^ Chemistry, appended to ^'^'^ '

3^

"Fir^t Principles of Chemi:stry " Phila. : 1852 : and tliiis Journal for Januarv,

p. 151.
^' '

^ fT bdJ
t See Laurent. Cotnptes Rendus de TAcad., t. xxri, p. 353, and p. 257 of i^

Gerhardt 3 Coraptes Rendus des Travaux de Chimie for 1848 ; also Pasteur, in .

165; and JTickl^a, Comptes Rendus dea Travaux, for 1849, p. 347.

J
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is often a multiple by some whole number, of that calculated
from the results of ultitnatc analysis. As the equivalents of non-
volatile species are generally assumed to be those quantities which
sustain the simplest ratio to certain volatile ones, the real equiva-
lent weight corresponding to four volumes of vapor, and conse-
quently the theoretical vapor-density of such species, is liable to
a degree of the same uncertainty as those deduced from ultimate
analysis. Having, however, determined the true equivalent of a

^^^!f^'
^"^^'^^ ^^^ density o^ its vapor, the inquiry arises whether

a definite and constant relation may not be discovered between
Its vapor-density, and the specific gravity of a species in the solid
sfatc. Such a relation being established, and the value of the
condensation in passing from a gaseous to a solid state being
J»ovvn, the equivalents of solids, like those of vapors, might be
determined from their specific gravities.

.

A connection between equivalent weight and density is evident
in some allied and isomorphous species. H. Kopp, in dividing
ine assumed equivalent weights of such bodies by their specific
gravities, obtained quantities which were found to be equal for
s°nie of these related species. These numbers evidently rep-
esent the volumes of equivalents, and in accordance with the
a omic hypothesis, are said to denote the atomic volumes. The
J^^^'^Y

of Kopp has been pursued by many investigators, among
^'nom are Schroeder, Filhol, Playfair and Joule, and more recently,

J.

^^^ Their results show that the volumes thus calculated for
^^^ ated species of similar crystallization, are generally identical,
'sustain to each other some simple ratio; while Mr. Dana, whoor

has
of unlike chemical constitu-

tio ^fi'^P^''^^ isomorphous species
n, fands that the calculated volumes are often to each other, as

h "U'''^^^''
o^ equivalents of elements, in the formulas represent-

g the species; thus leading to the conclusion that the real

^i^J^alent weight is either a mean of that of all the elements, or
°nie multiple of it. The reason of this appears in the fact that
"e lorniuias of those species in which this relation is apparent,
generally

differ in the proportions of AI.O3, Si03, MgO, CaO
c., and the quantities obtained in dividing the equivalent

j^'gnts of these by the number of elements, are nearly equal.

1^)5®
/divide by the number of elements, the equivalents calcii-

^^d from the formulas of those species, it will be seen that the
ean equivalents vary with the specific gravity.

^
J nose investigations have been principally confined to native

j; I

^''5'ftcial mineral species, and the equivalents have been cal-
^^ated from the formulas of Bcrzelius and Rammelsberg, which

conf^^^
.^he simplest ratios deducible from analysis. While in

ma*
-^^^ with the dualistic notions, a mineral like calcite or

bon^'^
"^'^^ «'as regarded as a compound of one equivalent oi car-

^^ acid and one of lime or magnesia, dolomite was said to be
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composed of one equivalent of each of these carbonates, or of

two to three, as the case might be, while its density was the

mean of those of its constituents; thus implying that this union,

unlike that observed in gases, is juxtaposition, and not interpene-

tration. This system of formulas has introduced such difficulties

into the study of the relations before us, that wo find Mr. Dana

led to the conclusion that *'the elemental molecules are not com-

bined together or united with one another, in a compound, but

that under their mutual influence, each is changed alike, and be-

comes a mean result of the molecular forces in action."*

The solution of these difficulties is very simple, and will have

been inferred from the plan of our inquiry- It is found in the

principle that all species crystallizing in the same shape, have

the same equivalent volume; so that their equivalent weights, as

in the case of vapors, are directly as their densities, and the equiv-

alents of mineral species are as much more elevated than those

of the carbon series, as their specific gravities are higher. The

rhombohedral carbonates must be represented as salts having from

twelve to eighteen equivalents of base, replaceable so as to give

rise to a great number of species, and the variations in the vol-

ume of different carbonates, as observed by Kopp, indicate the

existence of several homologous genera, which are isoniorphous.

The researches of Piayfair and Joule have led them to the

conclusion that in some hydrated salts which crystallize witn

twenty and twenty-four equivalents of water, as tlie carbonate,

the triphosphates and triarseniates of soda, the calculated volum^)

coincides with that obtained by multiplying the voUune of ic©

(9-8 for HO with an equivalent weight of 9 ;) by the number oi

equivalents of water. This result is thus explained; v/aterin

these salts is in the same state of condensation as in ^^^^J^_

24HO thus condensed would occupy the volume of 24x9 ^-^

235-, which is identical with that of the rhombic phosphate,

20x9 8= 198- is with that of the carbonate of soda, CsiNa^J^J

20 HO. Alum, crystallizing with 24 HO, has a volume '^''^^^^^^

greater than that of phosphate of soda, and according to ^r^ .^

and Joule, equals that of the water in the state of ice,
J^^^^ j^g

addition of the bases, the acid being excluded.f In reality,
^^

equivalent volume of alum is to that of the rhombic pl^osphate

270:235, and 24 HO crystallizing in the monometric sysie

^
Avonld have the same volume as alum, with a specific gravity

about -8, giving for HO, 11-25 instead of 98. .

^^e
What are called the atomic volumes of crystallized specj^^

^^^

the comparative volumes of their crystals. In the rhombone

system, the length of the vertical axis being constant^thevou^

* TJis Journal, [2], vol. k, p. 245.
, ^,„ 1 847-48,

t Chem. Soa Quar. Journal, L p. 139, cited in Liebi* and Kopp's An. i^ep.,

ToL X, p. 30.
i^f^

1



(

T. S. Hunt on the Theory of Chemical Changes. 233

varies with the length of the lateral axes, or in other words,
increases as the rhotnbohedron becomes obtuse, and diminishes
as it becomes acute, the cube being the limit between (he two.
Soin the dimetric and trimetric systems, the length of the vertical
axis being unity, the volume diminishes as the base of the prism,
the specific gravity increasing. Monoclinic and trichnic crystals
may be calculated as if derivatives of the trimetric system, with
'^vhich they will be found to correspond in volume.

It is now necessary to determine what equivalent corresponds
to a given specific gravity in any crystalline solid, or in other
words, what is the value of the condensation which takes place
m the change from the gaseous to the solid state ; and here a de-
grec ot uncertainty is met with, because the equivalent of a crys-
tallized species may often be a multiple of that deduced from
those chemical changes, which only commence with the destruc-
tion of its crystalline individuality. The simplest formula de-
ducible for alum is KO SO3, ALOa SSOs, 24HO, or S^K^ah
jJ'Bj I2H2O2, and hydrogen being unity, its equivalent is at
least 474-0, which v/ilh a specific gravity of 1*75, gives a volume
^t about 270. Again grape sugar is not less than C2^H2 402 4,

^ve regard its combination with common salt as corresponding to

o^^e equivalent of each, and the ferrocyanids in the same way are

represented by Ci 3, etc. ; there are reasons for believing that the

^qiuvalents of these species in the crystalline state, correspond to

some multiple of the above formulas, a question to be decided by
^^^ examination of the crystallization and specific gravity of spe-
cies whose equivalents are admitted to be higher.
rabve and Silbermann from their researches upon the heat

evolved in fusion and solution, have been led to conclude ;
first,

th'it crystallized salts are polymeric of these same salts in solu-

JjJ^^j

i. e., are represented by formulas which are multiples of
those deduced from analysis; secondiv, that double saUs, and
^cid salts do not exist in solution, being produced only during

if

gi changesJJ'ystallization; and thirdly, that water in crysfallizin^.

^^om HO to nHO, n being some whole number * These conciu-

^^^'Qs are seen to be in accordance with those deduced from a

consideration of the relations of density and equivalent volume
;

^ polymerism is evident in such salts as sulphate of potash and
cyamd of potassium, when their specific gravities are compared
^^th those of alum and the ferrocyanid.

^^} the liquid state, the relation between specific gravity and

The condensationjnivalent is not so apparent in solid species.
wten varies greatly, even in allied and homologous species, but
^"^l exhibits a relation of volumes. The alcohols C3H4O2,

aJ!,^°,'"P*^^ Rendu3, xxii, 823-1140, and xxiii, 199-111 ; cited in Liebig aBd Kopp'a
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C4H6O2, O10H12O2J and CieHicOa, have very nearly the

same specific gravity, so that the condensation is inversely a3

their vapor-equivalents. The densities of wine-alcohol, acetic

acid and aldehyd in the liquid state, vary as their equivalents, so

that the calculated volumes are 57-5, 55-5 and 55. Formic and

valeric acids show a similar relation in density to their respective

alcohols, their calculated volumes being to these as 37'3 : 39, and

lOS : 106-7. If to these we add butyric acid, which gives a vol-

ume of 90, and the density o( whose alcohol has not yet been de-

termined, the liquid volumes for the four acids C2H2O4,C4H404,
CsH804 andCioHioO*, are 37-3, 555, 90, and lUS. These

numbers approximate to multiples of the liquid volume of water

H2O2, which is 18 ; or taking this as unity, are very nearly as

2, 3, 5 and 6. The interval between 3 and 5 corresponds to pro-

pionic acid C6Hfi04, of whose specific gravity I find no recorded

observation. The density of many of these liquids is not accu-

rately known, and the results of different experimenters are not

precisely accordant. The specific gravity at their boiling Fi^itf

should probably be chosen for the purpose of comparison, and

these approximations lead us to expect that future observations

will establish a simple relation between the densities of liqLiids

and their vapors.

In a succeeding paper, it is proposed to apply the principles

explained in the present essay, in an examination of the equiva-

lents of a number of minerals and other crystallized species.

Montreid, C. E., Dec. 12, 1852.

Art. XX ^^II.—Neio and ready method of determining the M-

kalies in Minerals: Part \^t—The Quantitative Detmmna-

Hon of the Alkalies in the siliceous minerals not soluoh ^^

Acids : with a note on a neiv method offorming the Protoxy

of Nitrogen; by J. Lawrence Smith, M.D., Professor oi

Chemistry in the University of Virginia.

1. Ix the examination for alkalies in the class of minerals all"^

ded to in this article, it is usual to devote a separate portion o^

the mineral to their special determination, without having reler-

ence to any of the other ingredients contained in the roinera^

This method of proceeding naturally recommends itself; ^^^^^^!

a fusion with carbonate of soda is so greatly superior for the a '

termination of all other ingredients, that even the attempt to con-

trol the result of the soda fusion by making use of the one lo

the alkalies, to arrive at the other substances as well as the aiK

lies, will in many instances embarrass the analyst as to hisresu
^^

2. It is only in cases of absolute necessity that one P^^'"'"
j

the mmeral should be used to estimate all its constituents,
ai
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this condition of things will be alluded to in another part of this

paper, as reference is now had to the quantitative determination
of the alkalies, discarding whatever else the mineral may contain.

3, In the determination of the alkahes in silicates not soluble
m acids, three important points present themselves :

!• The means necessary to render the silicate soluble*

' The separation of the other ingredients from the alkalies,

more especially magnesia,
III. The removal of the sal-ammoniac unavoidably accumula-

ted in the process of analysis.
hi all three of these, the processes adopted will be found to

differ essentially from those now in use; and they are made
mown only after much experience by the author, in which their

advantages have been most fairly tested, comparatively with me-
thods already employed. In order that these processes may serve
equally well in the hands of others^ they will be given with some
detail.

I. Method of rendering the Silicate soluble.

^- To render tlie silicate soluble, various plans have been pro^
posed, all of which have their objections. Among the agents
^sed for the purpose, are baryta and several of its compounds,
^•" the nitrate, carbonate, and chlorid.

»• The first of these is undoubtedly the best decomposing
3gent of the four, could we use a platinum crucible to heat the
fixture of it and the mineral ; as it is, a silver crucible is neces-

^^y, and this is not always capable of standing the requisite heat.

According to Rose, " the silver crucible must be very strong, for

ji
^hui, the action of a red heat might crack it, and a portion of

'ne fused mass would ooze out through the crevices." It also

?ay happen that a heat higher than the point of fusion of silver
IS necessary to a complete decomposition of the mineral.

0. All that is here said of caustic baryta is equally applicable

»
to nitrate of baryta.

'• The chlorid of baryum has been lately proposed ;
but its

decomposing properties are very feeble, as the chlorine in combi-
nation with the baryum is not liberated at a white heat, and few
silicates are able to produce the decomposition. It may succeed
^ith some of the feldspars, but decomposes very imperfectly even

^^l
micas. So it is rather a risk to employ it with an unknown

substance.

^- The carbonate of baryta is the compound of baryta most
generally employed for silica decompositions ; still this is attend-

^ vvith much difficulty, owing to the infusibility of this salt, and
"e

impossibility of driviu'' off the carbonic acid by heat alone;
naevAn ^f .I.- , ,. ° -"the objection pertaining to
can t^'^"

^^ *^^^ latter were possible
rustic baryta would then arise.
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9. The following extract from Rose's Analytical Chemistry,

(translation by Normandy, in a note by the translator.) presents

fairly the difficulties attending this method of decomposing the

silicates

:

"The heat applied is so intense, that some precautions must be la-

ken. The platinum crucible containing ihe mixture should be exposed

first to the heat of an argand-lamp, and when the mass begins to agglu-

tinate, the crucible should be closed, and its cover tied down with pla-

tinum wire, then placed in a Hessian crucible, closed up also; the

whole is placed upon an inverted crucible, and submitted to the action

of the blast of a wind furnace, beginning first gradually with a red

heat, piling on more coke, so as to fill up the furnace, and increasing

the heat to the highest possible pitch, until the Hessian crucible begins

to soften. It is absolutely necessary to the success of the operation,

that the Hessian crucible should be closed as well as possible, which is

best done by Uuing the cover with fire-clay ; the Hessian crucible and

its cover having fused together, cannot be separated, except by break-

ing, &c., &c."

It will be seen in reading this extract, that the heat required is

not ordinarily at the command of most chemists, in fact m other

variety of ftirnace than a Sefstroem can be depended on for a

complete decomposition.

10. Caustic lime and its salts have also been recommended and

long used for the more imperfect decomposition of silicates, as

for obtaining lithia from Spodumene and Lepidolite. Lime or its

. carbonate well mixed with many silicates finely pulverized, will

decompose them completely at a white heat, but no one salt of

lime is capable of meeting the demand of the entire range of al-

kaline silicates.
*

11. In consideration of these difficulties, Berzelius proposed

the use of hydro-fluoric acid, and this method when applied with

the numerous precautions required, will serve to decompose al-

most all silicates ; still, according to Rose, there are silicioos com-

pounds that cannot be completely decomposed by hydro-fitjonc

acid. Besides, this acid is a most disagreeable one to nianipula e

with, whether we employ Brunner's apparatus, or Laurent's met

od, or what is always the best, the concentrated acid^ previous y

prepared. I may also add, that the necessity of using sulp^^^j^

acid, after the decomposition is made, is another objectiona

feature in this process.
i. ;r -e

12. The above furnishes a hasty review of tlie methods
^^^

are now possessed of for decomposing the silicates, m ^j'^^^- u

determine their alkalies; their merits can be contrasted wi

those of the method about to be described. . ^g
13. The decomposing agent which I present as a s^bsti

for all others; and as capable of meeting the demands
f^^^.f

in the commencement of this article, is a mixture of carbonate j

lime andfluor spar.
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14. Carbonate of lime I have used for more than six years
for decomposing certain of the alkahne siHcateS; and more suc-
cessfully than carbonate of baryta; still, in numerous instan-
ces, the decomposition was far from complete, and the method
unsatisfactory. Notwithstanding these failures, I felt convinced
that lime was the most powerful decomposing agent that could
be conveniently employed for this purpose, as it could be used
in its caustic state in a platinum crucible, without injuring the
latter, although exposed to the highest temperature: when its

carbonate is used, a red heat sufficed to drive off the carbonic
acid and bring the mineral under the action of caustic lime, a
Circumstance that does not take place with carbonate of baryta;
and it is well that it does not, for otherwise the platinum crucible
^ould be seriously injured.

15. It was evident, that the only obstacle in the way of lime,

decomposing the silicates as thoroughly as caustic potash, was the'—'''• ... . .

j^^

tely in contact. This difficul-

impossibility of fusing the mixture, and thereby bringing
pulverized mineral and lime intimately in contact. This diffi

ty overcome, I felt confident of success. Without detailing the
yarioLis methods resorted to, it will suffice to state that the object
in view was, to use some flux along with the mixture of the sil-

icate and lime, which would render the mixture fluid at a bright
f^d heat. The two substances which recommend themselves,
^itermany experiments, are the fluorid and chlorid of calcium,
neither of which have any marked decomposing action on the
silicates; in fact their action is simply that of fluxes, Avhich ena-

ble the lime and silicate to come in contact in a liquid state, ef-

ecting nothing beyond that. It is with the fluorid of calcium
that we have to do in this part of the paper, leaving the details

^« the use of the chlorid of calcium until farther experiments
^remade to test fairly its value.

^' The manner in v/hich I proceed is as follows:

i^^^lverize the silicate to a sufficient degree of fineness—it is

not required that the leviiration be carried to any great extent
;

"^»x nitiniately, in a glaze^d porcelain mortar, a weighed portion

^^
Ine mineral with one part of pure fluor spar, and four to five

parts of precipitated carboaatc of lime,* introduce it into a plati^

easiil^^
?^?^ ^F'r used, is the tnmsparent variety, free from all impurities; it is

jiatn^f?.
abuudaiUly procured in this as well as in all other couutne?. The carb6-

fthe
°^^ ^^ ^^^^ ^y f^i--^>lving calc spur or pure marble in hydrochloric acid,

ini]t^T,?^^^.acid may be med,) adding an excess of the carbonate; lime water or

osyj f
.

^ ^® ^licn poured on the solution until it is alkaline. By this mcaus any

a ^j x-
^^^"' alumina, or ma^^neJa will bo thrown down. To the filtered solution,

*^es VtK^^-*''^'"^^"^^*^
of ammonia is added, and the precipitate washed several

a gener I
,

^^^^^*^^ water. It is best to prepare one's own carbonate of lime, for as

tia,
(tc u

^^^*^^ reliance can be placed on the carbonates of lime, baryta, Ptron-

^tance T 1
^ ^^'^^E precipitated by carbonate of ammonia, for in more than one

Precinit'/
^^ found the carbonate of baryta sold as a carbonate of am.mcnia

g
P'^te, to contain soda,
^^^^D Seeies, YoL XV, No. 44.-March, 1853. 21
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num crucible capable of holding three times the bulk of mixed

powder. The platinum crucible should then be placed in one of

earthern ware, with a little magnesia on the bottom. (I always

prefer the crucible made in France, called Beaufay's crucible to

enclose platinum crucibles, when heated in a furnace, as their

form and cleanhness make them superior to the Hessian crucible

for this purpose.) The crucible may then be covered and intro-

duced in any form of furnace where a bright red heat can be

procured.

17. I have been using a common open portable furnace, heap-

ing charcoal over the top of the crucible; and so easily does

the effect take place, lliat in no instance has there been a

failure of complete decomposition with as simple a means of

heating as the above, and 1 have ascertained that an alcoholic

lamp, with a large cuxular wick, such as Jackson's lamp, urged

with a bellows, will answer for making a complete decomposition

of Zircon in twenty-five minutes. This circumstance is not sta-

ted to recommend the use of a lamp for every mineral decompo-

sition, when a simple portable furnace and charcoal are so acces-

sible, and their effects so much more to be depended upon ihana

lamp. From 30 minutes to one hour's exposure to the heat is

recommended.
18. It was an important point to test first how far this mixture

could decompose the silicates without distinction as to their con-

taining alkalies
; for it was a x^ery simple conclusion, that if those

sihcates most difficult of decomposition, and containing no alka-

liesj were completely decomposed by this process, all others must

naturally give way under its action. The silicates experimented

on, were Zircon, Kyaniie, Beryl, Topaz, Spodumene, ^^^'S^'

rite, Margarodile, and Feldspars of different descriptions. All

were readily decomposed by the method just described, and with-

out any particular care in levigating them; one gramme of the

Zircon, for instance, after being crushed in the diamond niortar

was rubbed up for fifteen minutes in a large agate mortar, i

used. Its complete decompcsition was not only shown by itsso-

Union in hydrochloric acid, ^but by the amount of zirconia ob-

tained—which \vas 64-8 per cent, with little iron. This con-

cludes the first point to be considered in this article, namely, tue

means necessary to render the silicates soluble ; the next point
'

the separation of the alkalies.

IL Separation of the other ingredients from the Alkalies.

19. The platinum crucible with its fused contents, ^s laid ^"

Its side m a capsule of platinum or porcelain, the l^l^er can ^

used with perfect safety to the accuracy of the result, ^^^^r
tity of dilute hydro-chloric acid is poured into the capsule, oi

mrt of arid fn uur^ r.r ,„„* *u^ „,u„i« ;^ u^of«/l nrpr a l^^n

i

nd

IS
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when the contents of the crucible are rapidly dissol^red out, the
crucible is taken out and washed over the capsule, the contents
of the capsule are then evaporated to dryness over a sand-bath,
and if thought necessary, it may be completed over the lamp,
without danger of the spitting which occurs in the soda fusion

;
this ei^aporat ion to dryness is not absolutely necessary, but the
advantage of it is, that any great excess of hydrochloric acid is
got rid of, and the precipitate in the next operation is less bulky
than it otherwise would be.

20. To the dry mass a little hydrochloric acid is added, and
tneo three or four ounces of water, or more, as the occasion may
J^qiiire

;
it is then boiled for a- short time in the same capsule,

allowed to cool down a little, and then a concentrated solution of
carbonate of ammonia is slowly added until there is an excess of
tliesame,- the solution becomes at first quite thick with the pre-
cipitate, but m a short time (especially with a little warming over
le lamp) the precipitate accumulates in a more or less granular

state, and afterwards occupies less space in the filter than the alii-
fnina u might contain (in a feldspar, for instance,) were this latter
precipitated separately by ammonia; and this circumstance is of
inuch importance in diminishing the length of the operations anj
Je amount of water accumulated by filtering it from several
Piecipitates.

inri
^^^^' ^^ ^^^^^ ^'^^^ ^h"s far, the operations have been car-

"' on in the capsule in which the fusion was dissolved. The
ontentsof the capsule are now thrown on a filter, but before
^oing this, it is well to pour on a little of the solution of the
arboiiate of ammonia, and see if the clear part of the liquid be
endered turbid, in other words, ascertain if sufficient carbonate

ij'^'^Jfnia had been originally added.

,
"• The solution that passes through the filter contains much

^>-aramoniac, the alkalies of the mineral, and a little lime. If
^^agnesia be one of the ingredients of the silicate examined, some

earrh
^ ^^ ^'^° present; and in still rarer instances some of the

' 's soluble in carbonate of ammonia. This last complicates

ried

It is best to let

f the filter are
the £]

^^'^^'^ ^^^^ remaining steps in tlie analysis.

coli 1'^ pass into a glass flask; the washings o. ...^ -.._

ded?
^" another vessel, and concentrated to a small bulk, ad-

driv ff
^ ^'^^^ filtrate, and the whole boiled for some time to

fecr'^f
•^**® carbonate of ammonia.* When no great haste is

the"' V^ the matter, the whole filtrate (first portions as well as

saj,
.^!^^'j^'"§s) are collected in a beaker, and concentrated over a

kalie !

^^^^^^ remains now to do, is to separate from the al-

^ I'le substances above alluded to. I commence by getting

omtt* ^f^"^"^ in the filter w silica, alumina, fluorid of calcium, orj'd
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rid of the sal-ammoniac, and this brings me to the third part of

this paper.

III. The removal of the Sal-ammoniac linavoidahly accumuh-

ted in the process of Analysis.

23. This is probably one of the greatest annoyances to the an-

alyst in his examination of minerals; first, from the manner in

which the salt creeps up the sides of the vessel in which the

evaporation to dryness is carried on, and secondly froiu the great

difficulty of preventing loss of the chlorids of the fixed alkalies,

during the volatilization of the sal-ammoniac, A better idea is

formed of this by an experiment with a knoAvn quantity of the

alkalies mixed with sal-ammoniac. An array of the precautions

requisite to be taken, can be seen in Rose's last edition (German)

pages 6 and 7. Owing to these difficulties, which my experience

has often led me to contend with, the method about to be men-

tioned was contrived ; it recommends itself both on account of

its simplicity and certainty of operation.

24 Having some time back noticed the decomposing effect
,

produced by heating sal-ammoniac with nitric acid, the nature of

the decomposition was investigated to see how far it could be

made use of to decompose entirely the sal-ammoniac ; the result

of the investigation was that the sal-ammoniac could be com-

pletely decomposed at a low temperature into gaseons products

and it was immediately adopted in my analytical process with the

greatest satisfaction, both as to accuracy of results, as well as

economy of labor,*

I

* Fonnatlon of almost pure Protoxyd of Nitrogen by the action of Nitric acid on^

Salarmnoniac—The experiments made with the nitric acid heated with sal-amm

-

niac, to test the character of the decomposition, have resulted in the discovery ot

new method for procuring protoxyd of nitrogen with tlie aid of a very low ^^^P^^^

Among the experiments 'the following were quantitative. Two .^°^^" j

-ammoniac were placed in a ^'lass flask, and half an ounce of nitric acid pou
)iture.

of sal

upon it, the flask was connected with a small wash bottle containing a httie w^ .

and from this latter a tube passed into a pneumatic trough filled ^^^^j^
ril ^vj

heat was applied to the flask, and before the temperature reached 140° tatL, B.h

began to be given off, and at 160° it came off rapidly, and continued to do
^^/^^

the lamp was withdrawn. A small amount of red fumes appeared in the ^^^
were condensed in the wash bottle, the ras that passed over was collected in
,. «.v^ v,^^«v*i„ii3cu. ill Liie wasn LMJtiie, iiie gas xiiiu pH^5^ea sj\t:^i. w**^ ^v*---

flame
ceiver, and measured 1008 cubic centimeters ; the gas smelt of chlorine, tne na^

of a candle burnt with an increased brilliancy when introduced in it, the ^'^"^^*| ^.^
re-igmted when extinguished, if a burning coal remained on-the end of *^^

J' ^no red fumes were formed when it came in contact with the air, and the gas wa»
^^

sorbable by cold water. The properties were those of protoxyd of ii>^^*^^^^
in

another experiment the gases were collected at different stages of the proce
^^^^_

•Phials over hot distilled water, and a solution of caustic potash introduced anu-^^

:en up for some time ; this latter was subsequently analyzed for the
.<^]^f''"'% ^^d

Borbed, and in three different portions, collected at the beginning, mddie a"
^^

of the process, the proportions of the chlorine to the whole bulk of the o*^
^^

^T* sVi ^"d -^\. The amount of protoxyd of nitrogren due to the ^^'^^^^^
^^^^s,

grammes of sal-ammoniac and its equivalent of nitric acid, is 887 cubic ceni^ ^^
The gas freed from chlorine, on being shaken up with cold ^vater for some i^ ^
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25. The manner of proceeding is as follows. To the iSItrate

and washings concentrated in the way mentioned (22) and still

remaining in the flask, pure nitric acid is added—about three
grammes of it to every gramme of sal-ammoniac supposed to
exist in the liquid ; a little habit will suffice to guide one in add-
ing the nitric acid, as even a large excess has no effect on the
accuracy of the analysis.

26, The flask is now warmed very gently, and before it reaches
the boiling point of water, a gaseous decomposition will take
place with great rapidity. This is caused by the decomposition
of the sal-ammoniac in the manner described in the note. It is

no advantage to push the decomposition with too great rapidity;
a moderately warm place on the sand-bath is best adapted for this
purpose. With proper precautions the heat can be continued
and the contents of the flask evaporated to dryness in that ves-

^'; hut it is more judicious to pour the contents of the flask,
alter the liquid has been reduced to a half an ounce, into a por-
celain capsule (always preferring the Berlin porcelain) of about
inree and a half to four inches diameter, inverting a clean funnel
01 smaller diameter over it and evaporating to dryness on the
sand-bath or over a lamp. I prefer the latter, as at the end of

J
operation the heat can be increased to four or five hundred

Qegrees.

^Tn By this operation, which requires no superintendence, one
tondred grammes of sal-ammoniac might be separated as easily

^
safely as one gramme from five milUgrammes of alkalies,

^fid no loss of the latter be experienced. What remains in the
capsule occupies a very small bulk ; this is now dissolved in the

ind to be almost entirely absorbed by the water. Wliat femained was a mixture
nitrogen and a little air, some nitrous or hyponltrous aciJ forms during the whole

hr^^A ^"^^^^^^trated nitric be used ; if. however, it be diluted, little or none is

^ed and the gas is readily given off at about 212° F.^h.

Wpflf P
^ experiments, the protoxvd of nitrogen constituted from seven-eighths to

fi
Jvy'f^'^'-twenty-iifths of the gaseous products, and when washed from its chlo-

nitrn^
^ ^^^^ lime-water or soda, possessed all the properties of pure protoxvd of

ciall l^"'-^
I would recommend it as a convenient way of forming this gas, espe-

J ^^eu not required for respiration.

tnpv
™*^tor of the decomposition which takes place, is somewhat curious and

oi^^' ^^ ^^^^^ I supposed tliat the decomposition resulted m the formation

th^^^^fl^^olumes of NO, CI, and X, but it appears that such is not tlie case, and

isci^n
^

"^^^J *"^^^^ portion of the ammonia witli its equivalent of nitric acid

acid r
^"^ into NO ; the lilx^ruted hydrochloric acid mixing with the excess of nitric

first
'^^ ^^ *^^^ sal-ammoniac and nitric acid, does undergo the decomposition

be a
Pl^-'^^d, and in this way only can the small amounts of chlorme and nitrogen

posin^'^^S^^^
for. At the time this method was first tried, I also tried the decom-

^ene^'^n
*^f nitrate of ammonia on aabammoniac, that has been showTi by Mau-

^itrorr k^^^^
Rendus, Oct. 15, 1851,) to result in the formation of chlorme and

Piiffin^"'
*^^ difficulty of cuntroUing the decomposition once commenced, the

rendef n,P
^^ ^^^ mixture, and the necessity of having the salts dry to begin with,

^proc
^^^^^^i (which was proposed bj the author for forming chlorine) useless

esses for removing the sal-ammoniac in analysis.
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capsule with a little water, (the ftinnel must be washed with a

little water,) small quantities of a solution of carbonate of am-

monia added, and the solution gently evaporated nearly to dry-

ness. This is done to separate what little lime may have es-

caped the first action of the carbonate of ammonia or may have

passed through the filter (22) in solution in carbonic acid. If

any of the earths soluble in carbonate of amhionia existed in the

mineral, those now become separated along with the lime.

• 28, A little more water is now added to the contents of the

capsule, and the whole thrown on a small filter; the filtrate as

well as washings are received in a small porcelain capsule. T-he

liquid contains only the alkalies (as chlorids and nitrates) mixed

with a minute quantity of sal-ammoniac. This is evaporated to

dryness over a water-bath, and then heated cautiously over the

lamp to drive off what sal-ammoniac may have formed (27)

which is exceedingly minute if the process as pointed out be

closely adhered to. It is not absolutely necessary to heat the

capsule over the lamp, to get rid of the sal-ammoniac, for the

little sulphate of ammonia which maybe formed in the next

step is easily removed in the final heating in a platinum vessel.

29. On the contents of the capsule, as taken either from the

water-bath or as after being heated over the lamp, pure dilute

sulphuric acid is poured (1 part acid, 2 water) and the contents

boiled for a little time when all the nitric acid and chlorine iu

combination with the alkalies will be expelled; the acid solntioa

of the alkalies is now poured into a platinum capsule or crucible,

evaporated to dryness, and ignited. In order to insure complete

reduction of the bisulphates into the neutral sulphates, the usual

method must be adopted of throwing some pulverized carbonate

of ammonia into the platinum capsule or crucible, and covering

it up so as to have an ammoniacal atmosphere around the saU,

which will ensure the volatilization of the last traces of free sul-

phuric acid. The alkalies are now in the state of pure sulphates

and may be weighed as such. The manner of separating the

alkalies from eacli other will be mentioned in the second part ol

this paper

30. Thus far the mineral has been supposed to contain "

magnesia. If this alkaline earth be present, we take the residue

as found in the capsule, (26) dissolve it in a little water then

add sufficient pure lime-water,* to render the solution alkaline^

boil and filter ; the magnesia will in this simple way be separate

fvom the alkalies. The solution which has passed through tn

filter is treated with carbonate of ammonia in the manner alluae

* If lime water be made it is well to make it of lime of the best q"^^^
f'

^^y
the first tyo or three portions of distilled water shaken tip should be tbro^ru ^^ ;

as containing the small amount of alkalies sometimea present in lime.
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to (27) and the process continued and completed as described
(28, 29).

In the second part of this paper qualitative examinations of
the alkalies in silicates will be alluded to, as well as the separa-
tion of the alkalies from each other.

Summary.—Fuse one part of mineral with one of iiuorid of
calcium and four to five of carbonate of lime; dissolve out the
contents of the crucible with hydrochloric acid; evaporate to
Qi'yness and vedissolve; precipitate with carbonate of ammonia;
^Iterj boil and concentrate the filtrate; add nitric acid, heat and
evaporate to dryness: dissolve the dry mass in a little water and
treat with carbonate of ammonia; filter and concentrate, then
aad sulphuric acid, boil for a little while; pour in a platinum
cnicible, evaporate to dryness and ignite. If magnesia be pres-
ent treat with lime-water prior to the last application of carbon-
ate of ammonia.
Laboratory of the University of Virginia, Jan. 21st, 1853.

Apt. XXVIII. if a Meteorologial Journal kept at Ma
-.M ihe Year 1852 : Lat. 39^ 25' N., and Long.

4° 28^ W. of Washinston ; by S. P. Hildreth, M.D.
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red'
• .^^""^''^^^^e cold of January had no great influence in

2ero^

^^ -^^"uary the mercury in Fahrenheit, fell to 23^ below
^^ Marietta: at other points higher up the Muskingum

the mean heat for the year. On the morning of the

k
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river, it sunk to 27°, 28°, and 30° below—at Union, five miles

above the naouth, at 2 o'clock in the morning it had fallen to -27°;

at sunrise it was at -23°—at Waterford, twenty miles above, the

thermometer of my friend, Doct. G. Bowen, at 2 a. m. indicated

a fall to -30° below ; as daylight appeared it rose to -25° or -24°

at Zanesville it fell to -27°, and remained at that all the latter

part of the night, being observed each hour by Mr. Coxe.

The cold seems to have travelled in currents or veins; being

more intense in the valley of the Muskingum than in any other

portion of the State. The centre of the river valley is from one

hundred and fifty to two hundred feet lower than the adjacent

country, and the coldest air being the heaviest, would descend

into the lowest places. It has been remarked that the cold was

greater in valleys than on the adjacent hills; and in localities not

half a mile a part, a difference of ten or fifteen degrees has been

often noticed when thus situated. At Cleveland, two or three

degrees north of Marietta, the mercury fell to only sixteen below.

Large bodies of water have an ameliorating effect on climate, but

as the lake was nearly covered with floating ice, it conld have

had little influence in lessening the intensity of the cold. The

surface of the earth was covered with snow about ten inches

deep, which aided much in giving effect to the frost. At the

time of the severe weather in February, 1818, the snow at Ma-

rietta was two feet deep; on the 8th of that month the mercury

stood at 22° below zero, and on. the 9th at 20° below: while ui

1852, the cold was intense only on one night, being at zero only

on the 19th, and twelve above on the 21st. The longer contin-

uance of cold in 1818, was more destructive to trees and shrubs

than at this time, killing sassafras and spice bush, with every

peach tree in the country down to the surface of the snow. 1'

now destroyed the peach in low grounds but not on the hi'^s--

also quince trees, killing the fruit buds and small branches of the

Catawba and Isabella grape, so that my vines produced only a

few scattering clusters. The wood of the Pyrus japonicgs was

generally killed down to the ground or the surface of the snow;

especially the variety with flesh colored blossoms, which is le?

hardy 'than the scarlet: several other Chinese plants suftere

severely from the cold, amongst which was the tree peony bP"

rea prunifolia brought out by Mr. Fortune a k\\^ ye^i's .^'"'^ '

was nearly destroyed ; Weigelia rosea and Forsythia vindisim'''

stood the trial very well, the latter being partly protected oy

piece of matting. The Weigelia bloomed in great
Pf'^^^'.,

'

and is one of the most beautiful of all the hardy ^^:ff,\l
shrubs that I have seen. Even our native evergreens, -Kai"

latifoha, and Rhododendron, suffered severely in their Oo\

buds, not opening a sinsle blossom. Chinese Arborvitse

killed outright. The Judas tree was dressed in mournnc'
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not showing any of its rich purple flowers ; while the Corniis
Florida was not at all disturbed, but bloomed with the usual pro-
fusion and beauty. Coming as it does at the same time with the
Judas tree, the latter was much missed on the hill sides and for-
rest openings. It will take several years to replace our peach
orchards in their former flourishing condition.
The amount of rain and melted snow for the year is forty-six

inches and fifty-hundredths ; being somewhat over the average
amount, which may be placed at forty-two inches, or three and a
half feet. The greatest quantity in any one month, fell in April,
being seven inches and yVoths. The rain was pretty equally dis-
tributed, falling at those times where most needed for the suste-
nance and growth of plants.

.
^^inter.—The mean temperature of winter was29°-29, which

IS several degrees below the usual mean.
Spring.—The mean of the spring temperature was 51°-31,

S"Q is rather lower than common, it often being about equal to
the mean of the year. Vegetation was rather backward ; ver-
nal flowers seemed shy of appearing, and kept behind their usual
time. On the 24th of March, there was quite a noted snow
stonn, falling near four inches, but melting soon after; it had but
littje influence on the temperature, the mercury standing at 36°
and 40° during its continuance. In April the Ohio river was
Visited with a flood that covered all the bottom lands—on the Mo-
jongahela, at Brownsville, the water was higher than at the great
flood of 1832—at Pittsburgh nearly as high—at Wheeling thir-
teen inches lower, and at JMarietta four and a half feet below. It

^as at its height on the 20th and 21st of the month, with us
j

at Brownsville on the 17th ; the water occupying about 72 hours
"1 Its descent, or traveling at the rate of one hundred miles in

twenty-four hours. The flood is so much wasted, or taken up

7 the mouths of creeks, inlets, and a broader river-bed, that a
'ise of six feet at Pittsburgh, makes only two feet at Marietta,
^'ith all the aid of intervening aflluents. At the period of its

greatest height, phim, pear and cherry trees were in bloom, many
gardens made, arid fields of corn planted. The fruit of currants
^•JQ

gooseberries was destroyed, where covered by the water.

^'^mmer,—The mean temperature of summer was 69°-38,

J^hich is rather low, being cool for this climate. July was the
plest month, being 73°. The greatest heat was 92°, while in
^"gust it was only 85°. In June it was not above 88°, so that

e summer was a very agreeable and pleasant season
;
ripening

^.fruits in due time, aniJ completing the growth of crops of
^ '" ^"^ grass in great perfection.

^^I^^"'mn—The meaji of atuumn was 54°-72, showing a very
and temperate season ; there being no frost to destroy plants

8eco"^ SaiiEa, Vol. XV. No. 44—Marct. 1 863. 32
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until the 10th of November. The latter half of that month was

cold and stormy, with flights of snow.

Floral Calendar.—March Sth, Pewee heard ; 10th, Yellow

Crocus in bloom ; \5thj white and purple Crocus; 17th, Hepati-

ca triloba—a week later than usual ; 19th, Cat-bird heard. Crown

Imperial one and a half feet high.

April 3d, Crown Imperial in bloom; 11th, Sanguinaria Cana-

densis, Hyacinth ; 17th, Plum and Imperial Gage ;
23d, Peach in

bloom on the hillsj where it escaped the cold of January; 26th,

Pear tree ; 27th, Apple tree

—

^it is usually a week or more behind

the Peach, but this year nearly at the same time.

May Sth, Q^nince in bloom, where it escaped the cold; 9th,

Cornus Florida; 13th, Tradescantha virg. ; 14th, Weigelia rosea

Syringa fragrans ; 15th, Mocasin flower, yellow and white ;
24th,

Locust tree; 27th, Syringa Philadelphica.

June ISth, White Lily, and Amaryllis formosissima ; 21st, Ked

Raspberry ripe ; 28th, Wheat harvest begins ; 29th, Asclepias de-

currens in bloom.
July 2d, Actea racemosa in bloom ; 4th, Early Chandler apple

ripe
; 22d, Blackberry ripe.

)

Art. XXIX.—On a probably new element %dth Iridosmine and

Platinum, from California; by Dr. F. A. Genth.*

I RECEIVED from Dr. Charles M. Welherill a small quantity of

white grains, which were collected in 1849-50 from Gaiifornia

gold by the late Jos. R. Reynolds, Esq. An examination ot

these grains furnished me results which are, perhaps, worth no-

ticing.

I. When treated with boiling hydrochloric acid, two grains be-

gan to dissolve with disengagement of hydrogen. As soon as

observed this reaction, I picked them out and washed them o

with water. With a good magnifying glass I found that they

were mechanically mixed with gold. Their color was bet\v'ee^

a tin-white and steel color; they were malleable, but harder tna

tin; they dissolved in nitric acid, yielding a crystalline sa'^' '^
native gold which was mixed with them remaining undissolve •

They precipitated copper from solutions but slowly. .Hy"'^''^j
'

phuric acid precipitated the solution in nitric acid brown. A p>

piece of the metal before the blowpipe on charcoal fused readi'y-

It was soon covered with a black oxyd and gave no
^"^''"^'^''.^ch

Borax in the O. F. dissolved it and gave a colorless bead, wni^^

on cooling became opalescent ; the same reaction took place m
readily in R. F.

Proceedings of the Acad. Nat. ScL, Philad., Dec 18»2, p- 20 •
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The quantity of this metal was too small for further experi-
ments, but these reactions show that it is neither tin nor any
other known element, ahhough it has some relations to tin; but
It is distinguished from it—

1. By its solubihty in nitric acid.
2. By its brown precipitate with hydrosulphuric acid.
3. By not being readily oxydized before the blowpipe into a

white oxyd, and by its other blowpipe-reactions.
May not the grains of native tin observed by Hermann in the

auriferous sands from Siberia be the same substance?

^

n. An examination of the white grains, which were insoluble
in hydrochloric acid, gave (after a kw scales of native gold had
beeii extracted by quite diluted aqua regia) the following results.

J^^9366grms. were 0-4625 grms. or 49-4 p, c. Sisserskite
(tr Os4) in brilliant lead-colored scales^ some of which were im-
perfect six-sided prisms.

"1 he remaining grains and scales (0*4741 grms.) had a tin-
^nite color and were treated with aqiia regia, as long as it acted
MPon them. Three rounded grains remained undissolved in aqua

n^nlf'
^'^'^hj I suppose, were Platin-Iridium. They weighed

i^U202 grms. -2-2 p. c.
The balance of 0-4539 grms. or 48-4 p. c. was native Platinum.
"he composition of the sample received by Dr. Chas. M.

^etheriU was therefore
t

New element and gold, not estimated.

Sisserskite, . . . = 49-4 p. c.

Platin-iridium,
. . = 2-2 p. c.

Native platinum, . . = 48-4 p. c.

otK 1^
'native platinum is not pure, but contains, like that from

iher localities, other substances, both alloyed and mechanically
mixed with it.

When the 0-4539 grms. were dissolved in aqna regia, 0-0031
6"tjs. or 0-68 p. c. of Sisserskite remained undissolved in minute
^"d fine scales.

"he solution was evaporated to dryness in a water-bath, dis-

Th K
-''^ ^'c^hol and precipitated with chlorid of ammonium,

ne bnck-red double salt thus formed was washed out with alco-

^"en dried and powerfully heated. The ignited residue
hoi

»h h I

^'^'^^^ g^"'ns- It was treated with weak aqua regia,

%.0
left undissolved 00 1 10 grms. of Iridium and Rhodium =

ofp^f*^*
(This is of course, only an approximate estimation

Was l'""^'
etc.) This presence of Rhodium and Palladium

j^
also ascertained, but I did not make any quantitative esti-

tn«
'°"^' because the quantity I had to dispose of was entirely

^"0 small fo
otilv

^^® estimation of substances which can be separated

> With the greatest difficulty.
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The filtrate from the double salts of Platiniimj etc., precipita-

ted by ammonia gave 00432 grms. of sesquioxyd of iron

6-66 p. c, of iron. The composition of this native Platinum is

therefore

Platinum, (with palladium,) . = 90-24

Iridium, (with rhodium,) . = 2-42

Iron, .,...= 6-66

Sisserskite, • . . . i^ 68

lOO'OO

Art. XXX.—On the Causes ichich may have produced Chan-

ges in the Earth's Superficial Temperature; by W. Hopkins,

Esq., M.A., F.R.S., Pres. G.S., and Pres. Cambridge Phil. Soc.

With a Map.
(Continued from p. 86.)

1. On the Height of the Snow-line and Descent of Glaciers her

loiD it at the present iifue,

20. Knowing the mean annual temperature at any place on

the earth's surface, we can calculate for that place the height at

which the mean annual temperature of the atmosphere will be

that of freezing, provided we know the rate at which the mean

temperature decreases, in ascending from*the lower into higher

regions of the atmosphere. This rate has been determined with

sufficient accuracy for our purpose. It is necessary to make a

distinction between those observations which have been made m
balloons or on the sides of comparatively steep mountains^ and

those which have been made on extensive elevated table-lands;

the results in the two cases being very different. Of the first

class, Humboldt has sriven us* the results of nine cases, in wnica

the observations were made at different heights, varying nom

about 5,000 to 18,000 feet. The mean of the results giv^es m*
metres, or about 638 feet for 1° Cent., which is equivalent lo ^W

feet for 1° Fahr. In Gay-Lussac's balloon ascent, the obs^J^^'

lions gave 193 metres for 1° C, up to the height of about l-,w"

feet. At greater heigFits the decrease of temperature was som^

what more rapid, and was at the rate of 1° for 187 metres for jje

whole height ascended, which amounted to upwards of 2^,w

feet. We may adopt, without risk of material errof, 190 metr

for P C, or 350 feet for 1° F. In some particular cases, how-

ever, 320 feet would probably be nearer the truth. . ,

Humboldt has also made some valuable observations,
wtiic

show the effect of extensive high table-lands in raising the ten

perature above that whirh ^xrnn\c\ Ha oii-en bv calculations loun

* Recueils Astronomiques of his Travek ia S. America, vol. i, p. 129
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ed on the result just enunciated. In ascending from one table-
land to another, the decrease of temperature is much slower than
if we should ascend in a balloonj or up the side of a steep moun-
tain. The following table exhibits the results of Humboldt's
observations on four of the highest table-lands on the new con-
tinent :

Place of observation.

Quito, - - - -

Popayan, - - -

Sau.Fe di Bogota,
Mexico. - - - -

Height

metres.

2907
1796
2660
2277

Mean
temperature,

15-0 C.

20 6

16-5

16-9

Increase of height
for 1 Q C.

metres.

24:4-4

288-1

2560
249*3

The mean of the numbers in the last column is 258-4 meives.
This is equivalent to 478 feet of height for P F., instead of 350
feet, as in the former case. The high general temperature of the
plains of Tibet (as indicated by the nature of their produce), in
proportion to their enormous elevation, is doubtless due to the
same cause.

From these results it appears, that we may take a decrease of
1 F. as corresponding to an elev^ation varying, according to cir-

cumstances, from 320 to 500 feet; the smaller number being ap-
plicable to small^ or, if high, very steep mountains, and the lat-
ter to large massive ranges presenting extensive table-lands along
their sides. ~
^e adopted.

For intermediate cases, intermediate numbers must

21. Before the publication of the admirable observations of
Humboldt, it was usually assumed, in speculations respecting jhe
line of perpetual snow, that it coincided with that of 32^. La-
ter observations have shown the error of this hypothesis, espe-
cially in the higher latitudes. Humboldt has given the following
"^sulis, deduced from his own observations and those of others,

respecting the mean annual temperature at the limit of perpetual
S"o^v, in different latitudes:

Mean temperature

of the snow-line
320+ 2^-7 =-34^-7 F.

32 6o-7=25o-3

32^-10^8=2P-2

^^ Chimborazo,
lat. ==io.2^/S^

^t St. Gotlard^
lat. =:. 46^ N.

At the Polar Circle

Uwln^
*t follows that near the equator the snow-line is nearly

*W0 feet lower than that of 32^, while at St. Golhard it is high-

J
than this latter line by about 2000 feet, and at some places on

.'le polar circle by about 3500 feet, according to Humboldt. But

^^
that latitude in the northern hemisphere the height of the

^
^w-line above that of 32° appears to be very variable, as might

^^ expected from the very different conditions under which dif-

^^ent regions are situated along the same parallel of latitude. In
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north-eastern Asia it is probably much greater than 3500 feet,

while in Iceland the two lines must nearly coincide.

I am not aware of other similar observations on the tempera-

ture of the snow-line, or on the relative heights of that line and

of the line of 32^. The height of the snow-line, however, has

been ascertained in several other places^ and the height of the

line of 32° F. may be calculated, and their relative positions de-

termined. Thus for the Pyrenees (lat.=42° BOQ we have by

observation,

Height of snow-line =9300 feet.

The mean annual temperature at the level of the sea may be ta-

ken at 56°, and therefore the decrease up to the line of 32° will

be 24°; and, allowing 320 ket ascent for a decrease o( 1° F.,

we shall have,

Height of the line of 32° =7680 feet.

Consequently the height of the snow-line will exceed that of the

line of freezing temperature by 1620 feet.

A similar calculation for the Caucasus (lat. 42° 30'), where the

height of the snow-line is rather more than 10,000 feet, gives the

height of the line of 32° less than 8000 feet, and therefore lower

than the former by about 2500 feet. And again, for the Hima-

laya we have similar results. On the south side of this range, in

latitude 32° N., we may take the mean annual temperature, inde-

pendently of elevation, at 67° F., or 35° above the freezing tem-

perature, and, allowing 400 feet for a decrease of 1° F. in ascend-

ing the southern slope of the mountains (^ 20, p. 248), the

height of the line of freezing temperature will be 14,000 feet.

The height of the snow-line, as given by Captain Strachey, is

there 16,000 feet, or 2000 feet higher than the former line. On

the north side of the range, allowing 2° F. in the mean annual

temperature, independent of elevation, for the difference of lati-

tude as compared with the south side, and 480 feet of ascent for

each degree of temperature ('^20), we have 15,840 feet for the

height of the line of 32°. Also we have, on the same anihority

as the above, the height of the snow-hne 18,500 feet, or upwards

of 2600 feet above the former line. ,

These calculated results as to the difference of heights of tne

snow-line and that of the temperature of 32° may not of them-

selves be entitled to much confidence, compared with those de-

duced from observation
; but they show that the data on whicn

the calculations are founded are in accordance with the results oi

observation in other cases. - .

22. It appears from the preceding facts, that the height of tti

snow-hne, with reference to the line of 32° F., increases, unaef

Similar conditions, as we proceed northward from the equator

For this phenomenon we may assign two principal causes, whic
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it is important for us to notice, in order that we may be able the
better to understand the real analogies between actual cases of
observation and the hypothetical cases of past geological epochs.
At places near the equator, and especially at great elevations

there is little variation of temperature from one season to another.
Let us suppose a case in which the temperauire should be entire-
ly equable. The snow-line would be absolutely stationary.
Above this line the snow would tend to accumulate by constant
deposition, until this tendency should be exactly counteracted by
destructive causes, such as the direct action of the snn's rays,
evaporation, drifting by the wind, avalanches, &c. The snow-
line would be that beneath which these antagonistic causes would
cease to be in equilibrium, and its position would manifestly de-
pend ccBteris paribus on the quantity of snow produced in the
atmospheric region directly over that upper portion of the moun-
tain which should be bounded by the snow-line. If the quanti-
ty of snow thus formed and falling on the mountain should be
very small, the destructive causes would not allow it to remain
permanently at so low a level as that of the line of freezing tem-
perature, which might in this case be considerably below the
snow-line. On the contrary, if a comparatively large quantity
of snow should fall on the mountaiUj the snow-line might de-
scend to a considerable distance below that of freezins: temper-
atnre.

.

- r

out let us now suppose the annual temperature to vary from
summer heat to winter cold, the 7nea7i annual temperature re-
training the same. It is manifest that the variable snow-line du-

^ll^g

the year would in winter be below, and in summer above
tne pennanent snow-line of the previous case, the extent of this

oscillation being proportionate to that of the temperature during
^he year. But the highest or summer position of this variable

sno\v-lifle is what is properly called the snow-line. Thus, while,
^m a temperature in which the variation from summer to win-
|er should be comparatively small, the snow-line should be below
fne line of freezing temperature, it might be far above ihat line

" the oscillation of temperature were great, although the mean
^nnal temperature should be the same in both cases.

Considering then the position of the snow-line with reference
Always to the line of 32^, the conditions which produce its low-

^^' positions are those which secure a moist atmosphere with an

j^tJI^^^'^ately equable annual temperature. Comparing places

^.
^he same latitude, an insular position will have a lower posi-
onof the snow«line than a continental one. In comparing a

P^ce near the equator with one in the higher latitudes, there will

much greater humidity in the atmosphere and much less vari-

latt^
^" ^^^ annual temperature in the former case than in the

% and both these causes tend to produce a much lower posi-
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tion of the snow-line, with reference to the line of 32°, in the

former case than in the latter. These general causes, independ-

ently of the action of mere partial causes, are sufficient to ex-

plain the general results of observation above given.

23. After the preceding considerations respecting the relative

positions of the line of 32° F. and the snow-line, I proceed to

examine the distances, measured vertically, to which the princi-

pal known glaciers descend below this latter line, which forms

the limit of a glacier's superficial increase. Such distance must

depend on the depth of the glacier, the rate of its motion, and

the activity of the destructiv^e agencies to which it is exposed.

It is of course widely different for glaciers of different magni-

tudes, but for those which are sufficiently large to be considered

of \he first order^ it varies much less than might perhaps be ex-

pected, as appears from the following table. The glaciers speci-

fied are all of the first order in magnitude, except, perhaps, that

of the Maladetta.

PyreneeF,

Caucasus,

r

The Alps,
^

[ScanHinavi-i

an FjeWs,

Lati-

tude.

42 30

Heiglit

of snow-
Une.

feet.

9300

Names.

42 30 10,300

La Maladetta

Height
above

the sea.

feet.

11,300

Ht above
snow-
line.

feet,

2.000

Heig't of Descent

Name of glacierg. 'low'rendj below

ofglac»r.?nw-lifie

GI. de la Maladetta

45 50
f

45 30

9000^

S800

Kasbek t^W^i 4,700 'Deadaroki

MLissof Mont ; ,„ ryf^

Blann |
M 3,300 4,300 Gl. des Eoia

Mont Blanc 16.000 7iuv^ i Gl. des Bossons,

^'^^^GI. delaBrenva
Mass of the ) -,

Grindelwald
} f*^^"'

Mountains,
j S

^'^^ 4,500

61 43 5500^

Summit of
Lodal^taabe

Plateau ofJu-

*

6,800 1,300 Gl. ofLodaUkaabe
I

riaieauorju- f ^ n/\r,

I st«dal ^'^^
c^ $ Gl. of Nygaard
*^

(* Gl. of Berset -

GI, de Grindelwald 3,500

Gl. d'Aletsch

Gl. de I'Aar

The Table is extracted from the memoir of M. Dtirocher, in the Annalesdes

Mines, 4 ser. torn, xii, 1847.

It will be observed that the descent of the Aar glacier belo'^

the stiow-litie is considerably less than that of any other equa-'iy

large glacier enumerated in the above table. This I conceive

to be due to the very small inclination of the bed of that glacie^

towards its lower extremity. If we reject this example as anom-

alous, the mean descent of the remaining nine great glaciers

low the snow-line is about 4500 feet.

There are also three glaciers in the Himalayas,J'rom ^^fJJ
tremities of wT^ich the

The heights of these souii^cc* uav^ l/^^l. ...v. , -Lr.nr.nt
13,500 feel.

Taking Capt. Strachey's estim'ate of the height of thesnow-lme

Pindur, the Gori, and the Ganges issue.

airces have been incidentally g^;^^", ^/

oberyers,* as being respectively 11,946, 11,543, and

*See Captain Strachey's Paper "On the Snow-line in the Hit^^by*/

Asiatic Soc, Bengal, April, 1840 ; and Eclinb. New Phil. Journ., "^'^l. xlv";/^
^^^ ^

" On the Physical Geography of the Provinces of Kumdou and GarhWiU,

GeograpL Soa, 1851.
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iis 16,000 feet in that region, we have 4054, 4457, and 2500 feet
for the descents of these glaciers below the snow-line. The two
former are in very near accordance with the mean of the cases
above given ; the last more nearly accords with the smaller de-
scents of the glacier of the Aar, and is probably due to a similar
cause.

The glaciers which proceed from more limited spaces for the
accumulation of snow and ice descend below the snow-line to

distances much shorter than those above given.

2. Height of the Snow-line^ and Descent of Glaciers below it in

the hypothetical cases q/* § I.

The degree of cold requisite to produce glaciers on a mountain
might obviously be caused by the elevation of the mountain. I

shallj in the jfirst place, suppose former glaciers in western Eu-
rope to have been due to this cause alone, and determine the gen-

eral elevation of that region which would be necessary to pro-
duce such effects, rejecting the supposition, as altogether improb-
^ole, that each individual mountain which exhibits glacial phe-
nomena was locally elevated independently of any corresponding
elevation of the surrounding region. I shall then proceed to the
hypothetical cases of the previous section.

temperature

the freezing^^enat 55^-5 F. (^ 13, p. 77), or 23^-5 above
temperature. The height of the snow-line is about 9000 feet,

^a that of the line of 32^ F, about 7000 feet, which gives a
decrease of P F. for about 300 feet. If the surrounding region
should be elevated several thousand feet together with the Alps,
^e may take the decrease of temperature for P from the level

, , ' -- ^-^ ^"^^ui ^uu iuui (^ 20, p. 249). This would give
^ae height of the line of 32^ above the level of the sea, after the

^wation, equal to about 9300 feet ; and assuming the height of
Wiesiiow^hne to exceed this, as at present, by 2000 feet, the

^fm of that line would be 11,300 feet. It is probable that the

§>ciers would not in this case descend quite so far below this

[J^e
as at present. Suppose them to descend 4300 feet below it

;

jne height of their lower extremities would then be about 7000
jeet above the level of the sea. Consequently the glaciers would
yscend into the level of the lake of Geneva, provided the eleva-

^ of the region placed that lake 7000 feet above the sea, or

^3 ^000 feet above its present level.
ttence, if blocks on the Jura have been transported from the

enF^
^ the agency of ice, the Alps must, according to our pres-

J h7pothesis, have been at least 6000 feet higher than at pres-
ent^

.

been
-rr^-^iug lae surrounuing legiuu lu aumc ca
elevated at the same time.

^c^^ND Sekies, VoL XY, [N-o. 44.—March, 1863. 33

I
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The present mean annual temperature of Snowdon is about

49^-5 F., or i7°'5 abov^e the freezing temperature. Assuming

the general elevation of western Europe, Snowdon would stand

on a wide elevated table-land, and we may take the decrease of

temperature at P F. for about 450 feet.* This would give the

height of the line of 32° equal to rather more than 7800 feet,

and, supposing the snow-line 2200 feet higher, we have 10,000

feet for the height of this latter line. Now to produce glaciers

of considerable magnitude on Snowdon, its summit must proba-

bly rise some 1000 feet above the snow-line, or to the height oi

11,000 feet. Hence the whole region must be elevated between

7000 and 8000 feet above its present level. The glaciers might

then be expected to descend to the table-land at the foot of the

Snowdonian mountains, i. e. about 2000 feet below the snow-

line. Further descent to any extent would be prevented by the

comparatively horizontal surface of the immediate foot of the

mountains.

In higher latitudes the required elevation would be smaller
;

but

speaking generally, in order that glaciers should exist on our pres-

ent mountains of sufficient magnitude to descend down to their

present bases, in consequence of a general elevation of western

Europe, it ^vould be necessary that that region should be raised

into an elevated range from the polar circle to the south of the

Alps, rising in some parts to the height of 10,000 or 12,000 feet.

25. I shall now take the case in which the old and new conti-

nents are supposed to be united by the conversion of the basin ot

the Atlantic into land. We should have, according to the esti-

mate above given (^ 15, p. 80), the mean annual temperature

of the Alps about 44°-5 F., or IP lower than at the present

time. The position of the line 32^ F. would therefore be low-

ered by about 3500 feet, but the distance of the snow-line abo^e

it would be much increased by both the causes which appear

chiefly to influence that distance. The oscillation of ^^'JP^^
ture from January to July, would be CP F. instead of 34 as

present, and the quantity of snow falling during the year ^^"'^"^j

doubtless be much diminished by the entire absence of sea^_^

the surrounding region. It would seem probable that the p^
tion of the snow-line would be as much raised by these caus€^>

as it would be lowered by the diminution of temperature. Mo

over, it is probable, that the glaciers would not descend so tar

^^
low the snow-line as at present, on account of the diminutio

^

their mass, arising from the diminished quantity oi
^"^^.^T'^^pi;

conceive it probable, therefore, that the Alpine glaciers ^^'°j
j^^

descend, in the case now contemplated, to points less ^^^ \^

rounding region ^

around the Alps.

n for the Alps, because tlie elevationolj
form a hicrher table-land than that imaei^^
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than at present above the level of the sea. In such case it would
be necessary to give to the Alpine region about the same addi-
tional elevation as in the former case (^ 24) in order that the
glaciers should descend to the lake of Geneva.
The mean annual temperature of Snowdon would be nearly

30° F., and the* isothermal of the mean annual temperature of
32^ would pass through the mountains of the southwest of Ire-
land which present many indications of former glaciers. Along
this isothermal, the line of 32° F. would coincide with the sur-
face of the earth, and the height of the snow-line above it would
pe identical with the absolute height of that line, which would
therefore be about 25U0 feet, if the distance between these two
lines should be the same as at present. For the reasons assigned,
in the preceding paragraph, this distance, however, would un-
Qoiibtedly be much greater than at present. The oscillation
Irom winter to summer temperature would amount to no less
than 730 5' F. (^ 15), whereas it is at present only 23°. The
present distance, therefore, between the two lines in question
*^»ig taken at about'2500 feet, it is probable, I think, that in the
case now considered, it would not be less than two or three times
nat qnantity. And this conchision appears to be in accordance
^'th the knowledge we possess of the Altai mountains in the
northeast of Asia, l^hose mountains rise to the height of 9000
^^f 10,000 feet, and the mean annual temperature is under 32° F.

;^d yet, as I am assured by that distinguished traveller, M. de
^"^^•^cheif, there are no glaciers upon them of any magnitude,

3 sufficient proof that the snow-line cannot in all probability be
'c^er than the above estimate.

In proceeding farther to the north, the snow-line would prob-

^'y meet the level of the sea about the latitude of the northern
^rt of Scotland. In all higher latitudes the surface of the earth

n f n^
covered with perpetual snow.

"lollows, then, that if the Atlantic were converted into dry
7^' " ^^0"ld still bo necessary, in order to obtain glaciers to the

Jjtent required by observed phenomena, that the western part of

th J?
^'^°"ld be elevated into a range extending nearly from

^ 40ih to the 60th parallel of latitude, and higher than the
Fesent surface by some 4000 or 5000 feet.

. 26. I

imn
^^^ proceed to that which I consider by far the most

the ?"^ of our hypothetical cases,—that in which we assume
absence of the Gulf-stream and the submergence of a large

f^ lion of nnrfhc^^ r,..A „ _„! T?,i,.,^r>Q Konpnth thp nfpnn T'hprfi

glaciers

Europe beneath the ocean. There

g for the existence of

^tit d
^^ *^^ northern parts of Scotland and in more northern

cojy ! but it is necessary to consider carefully how far the

^hi h^^ ^^ ^^^**' existence in the more southern latitudes in

1 ^i^i
?^^^^ of glacial phenomena are observed, could be fulfilled.

^st consider the Snowdoniaii region.
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Let us suppose Snowdon and the surrounding country lowered

500 feet below its present level. If the whole of Europe were

depressed to the same amount, a large portion of it would be sub-

merged beneath the ocean ; but we are at liberty to suppose any

part of it depressed to a greater amount, if necessary to produce

the more complete submergence here assumed. I have estimated

the most probable mean annual temperature of Snowdon at 39°

or 40^ P., in the absence of the Gulf-stream (§ 13, p. 77) and

of any cold current from the north ; and I have also shown that

it would be little altered by the submergence of Europe beneath

the sea (^ 18, p. 85). Tiiis would give the height of the line

of 32^ F. equal to at least 2200 feet, or about 800 feet below the

summit^of Snowdon in its depressed position. In estimating the

position of the snow-line with reference to the line of 32° F.,

it must be recollected that the region about Snowdon would form

a group of small islands in the midst of an extensive ocean, and

would so far be under conditions favorable for producing a moist

climate and a low position of the snow-line relatively to the line

of 32° F. I have already (-§, 18) referred to Iceland and the

island of South Georgia as furnishing cases similar in conditions to

this hypothetical case of Snowdon. Their insular positions and

mean annual temperatures are nearly the same as in that case.

The difference of summer and winter temperature, however

would be greater for Snowdon than for either of the other cases

being about 14° for S. Georgia, 20° for Iceland, and between

30° and 40^ for Snowdon. These considerations would lead us

to conclude that the height of the snow-line, with reference to

the line of 32° F., would be somewhat higher on Snowdon than

in the other two cases. The height of Snafell Jokul^^ on the

northwest coast of Iceland, is, according to Makenzie, 4558 feef,

and that of the snow-line upon it 2734 feet, as measured by oij

J. T. Stanley. The mean annual temperature there is about

38°, and consequently the height of the line of 32° "^"^^^^^

about 2000 feet, upwards of 700 feet below the snow-hne. ^^
the south coast of Iceland the mean annual temperature is abou

40°, and the height of the line of 32°, consequently, less mn
3000 feet. The height of Eyafialla Jokul is about 5500 lee^,

and the height of the snow-line is probably much the same as a^

Siiffifell. The glaciers there are stated to descend nearly to

I have estimated the mean annual temperature of the islan o

S. Georgia at 38°. Consequently, the line of 32° wiU oe^^

about the elevation of 2000 feet. It is very desirable that m

accurate observations should be made on the height of the sn

line in that island than, I believe, have hitherto been obtai"^^-

The vague assertion that the snow-line there descends

level of the ocean, has probably arisen from confounding

)

)

level of the sea.

*
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line with the level to which the glaciers descend. All we seem
to know is, that glaciers descend to the margin of the sea ; but
before we can reason conclusively on this, as a case analogous to
that of Snowdon or of other mountains in our own islands, it is

necessary to know more than I have at present been able to as-
certain, respecting the height and configuration of the mountains
from which the glaciers descend. Mr. Darwin in his Journal
quotes Cook's description of the island, but it contains no accu-
rate information on the points in question, although it would lead
to the inference that the snow-line must be considerably belo.w
the line of 32<^ F.

It would seem very possible then, that the snow-line on Snow-
Qon in the present hypothetical case might not be higher than
the line of 32° F., the height of which is above estimated at
2*.00 feet. Glaciers might thus descend from a snow-line little

more than 2000 feet high to the level of the sea.
27. If, in addition to the hypothesis of the absence of the

"Ulf-stream, we adopt that of a cold current from the north,
sweeping over the submerged portions of northern and western
liiUrope, we shall have an additional cause which might probably
ower the mean annual temperature of Snowdon and the neigh-
Doring region by 3° or 4° below that above assumed. Such a
current would also tend to equalize the summer and winter tem-
peratures, since its effect would there be principally or entirely
produced on the summer temperature, which might possibly be
owered G^^ or 8'=^. The snow-line would thus be brought at
jeast 1000 or 1200 feet lower than above supposed. This would

sufHcient to account for glaciers descending to the sea, not
^^ly on Snowdon, but also on the lower mountains of the west
^ Ireland.

28. Conclusions, but somewhat vague, have been drawn re-

Pecting the former possible existence of glaciers in western Eu-
°Pe, from the actual existence of glaciers descending to nearly
f>e sea-level in South America, in comparatively low latitudes.

s

ut in this comparison the relative heights of the mountains in
two regions has been frequently, I think, overlooked. In the

ase We have been discussing, the mean annual temperatures in

^Jfresponding latitudes in the two hemispheres would be almost
actly the same, and probably the quantity of moisture in the

^^osphere and the quantity of snow in similar positions might
niuch the same ; but the greater extent of land which must

somh^^'^^*^*^
in the northern hemisphere, as compared with the

de
j^"""' "^ ^^^6 more recent geological periods, must have ren-

{L ^he summer temperature greater in the northern than in

C(Bt

^'^.^^^^^^ hemisphere, and consequeutly the snow-line and,

j^- r*^ P^rihis, the lower extremities of the glaciers somewhat
&"er in the former than the latter region. The great distinc-

k^-
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tioOj however, between the western coast of South America and

that of Europe consists in the great diiference in the heights of

their mountains. A glacier is described by Mr. Darwin* as de-

scending to the sea-level in the Gulf of Penas, on the west coast

of South America, in latitude 46^ 40^ According to Dove's

map, we have for that place

July temperature, . . . • 40^ F.

January temperature, ... 50

Mean annual temperature, ... 45

Hence the heig 32^
The difference between the January and July temperatures is

only 10^. the latter being considerably reduced by the cold cur-

rent passing round Cape Horn. This, with the proximity of the

Pacific, is highly favorable to a low position of the snow-line.

It may probably lie near the line of 32^, or even considerably

lower, in which case the glacier must descend between 4000 and

5000 feet below it. This coincides with the distances to which

It is described as

almost all glaciers of the first order descend below the snow-line

(<§> 23, p. 252) and presents nothing anomalous.
a very large glacier, descending from a lofty mountain, which

rises, undoubtedly, many thousand feet above the snow-line. It

is in this respect that the analogy between the glaciers of South

America and those which may have formerly existed on such

mountains as those of the British Islands entirely fails. With

the same climatal conditions, we might have glaciers descending

to the sea-level in the one case, without a trace of glaciers in the

other.

29. I shall now discuss the case of the Alps. Adopting the

hypothesis of a current from the north, it is manifest that such a

current would, as already remarked, tend much to equalize the

temperature from the latitude of Snowdon to that of the Alps m

the present region of western Europe, precisely as the Gulf-stream

the

nual

now equalizes in so remarkable a degree the temperatures (

ferent latitudes in a considerable portion of its course in

northern ocean. If we assume its effect on the mean an

temperature of the Alpine region to be 8^ or 9^, instead ot ^

or 4^, as in the Snowdonian region, we shall probably not om-

estimate its influence. The mean annual temperature would d

thus reduced to about 45^. The height of the line of 32^ woaiu

then be about 5000 feet. The difference of summer and wmt^^

temperatures would be considerably less than at present, ^^y
position would approximate much nearer to the character ol

^
msular one. Both these circumstances would be favorable w^

lower position of the snow-line with reference to the hue ot «>-

than at present, and the latter also to the production o^^sno^-

naL p. 284.

)
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Under such circumstances glaciers might descend to the sea-Ievel,
where the configuration of the mountains should be sufficienly
favorable to their descent, and supposing the sea to stand at such
a relative height as to reach the bases of the mountains. That
this was the case, I have little doubt ; for with the conviction
that an enormous erratic block like the pierre a hot, above Neuf-
chatel, must have been transported across the valley of Switzer-
land by floating ice, I think it most probable that the whole Al-
pine region was, at the glacial period, 2000 or 3000 feet at least
lower than its present level ; so that the sea might not only ex-
tend to the base of the Alpine range, but might also penetrate
into many of its lower valleys.

_

Thus it appears from this investigation, that the same condi-
tions which would produce glaciers on our Welsh and Irish moun-

inn^'
'^^^'^^"'^^'^3 to the level of the sea from a snow-line from

iwO to 1500 feet above that level, might also produce similar
phenomena in the Alps with a snow-line 5000 or 6000 feet above
ine sea. In more northerly regions there would, of course, be
no diiSculty in accounting for the existence of similar glaciers.

{To he continued^

...
L^OTE.—The Map which we have added to this volume in

Ijlustration of Prof. Hopkins's paper, is a copy of one of the iso-
'nermal charts of Dove—that for January ; except that we have
jnade it throughout a winter chart by substituting for the January
.ines south of the equator the July lines, July being midwinter
|n the Southern hemisphere. The positions over Europe and
»ie Atlantic of the lines of 32°, 23° and 14° in Prof. Hopkins's
ypothetical cases, are shown by interrupted lines connecting

Move's lines (the dotted lines^ of the same name.—Eds.]

^T- XXXI.

—

Brief Characters of some Netv Genera and Spe-
«es of Nyctaginacece, frincipally collected in Texas and New
P^ko, by Charles Wright, Esq., under the direction of

^of- J. D. Graham, U. S. Topogr. Engineers, late Chief of the

^SA Gray, M.D.
f Commission : by

Invol

ACLEISANTHES, Nov. Gen.

licrum nullum.
saspius

cvr
j^'^^^^"''*-^^

• stigma peltatuni laere. Friictiis ovoideus vel '

farin
^^^^?^' 5-lO-costatus. Embryo condiiplicatns, albnmen

(.jL
"^^^"^ ificludens; cotyledone interiori minore.—Herb^ radi-

^tuberosis; caulibus decumbentibus vel difFusis; /oliis op-
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positis petiolatis ; floribus albis vel albidis solitariis (raro geminatis)

terminalibus vel pseudo-axillaribus subsessilibiis bracteolis 2 sub-

ulatis parvis subtensis.

A genus principally distinguished from Mirabilis by the want

of an involucre ; whence the name. From Nyctaginia, with

which Choisy confounded one species, it abundantly differs in its

solitary or subsolitary and sessile flowers, destitute of an involu-

cre, unless the pair of minute subtending bracts be so calledjOnd

in the included filaments. In this, as in most Nyctagineons gen-

era, a portion of the flowers, especially the earlier ones, are pre-

cociously fertilized in the bud, while the perigonium is yet small;

when the latter, being arrested in its development by the growth

of the fructifying ovary, never expands.

1. AcLEisANTHEs cRAssiFOLiA (sp. uov.) : scabro-puberula

J

cauUbus decumbentibus
; foliis crasso-coriaceis ovatis basi rotun-

datis mucronatis: tubo perigonii limbo ter quaterve longiore;

fructu ovoideo vix costato.—High prairies of San Felipe Creek,

W. Texas; July, 1849. (No. 599, coll Wright) Tube of the

expanded flower, one and a half to two inches long; in the pre-

cociously fructified flowers much shorter,

2. AcLEisANTHEs LONGiFLORA (sp. uov.) I glabra; caulibus basi

suffruticosis divaricato-ramosissimis deltoideo-ovatis summisv^

rhomboideo-lanceolatis acuminatis margine undulatis; tubo peri-

gonii pra^longo gracili (5-6-pollicari); fructu cylindraceo 5-augu-

lato.—Valley of the Limpio; and near San Antonio, Texas.

{Wright, No. 599.) Stony hills of the Pecos, May. {Wright,

No. 1704.) Also collected in Texas by Prof. RiddelUnA by

Mr. Lindheimer ; and in Northern Mexico by Dr. Gregg--^

Leaves variable in shape, about an inch long. I have seen litw^

mature fruit, and no precociously fructified flowers

ISANTHES foliis cordatis

reniformibus ovatisve obtusis vel acutis parvis; tubo perigon

limbo duplo triplove longiore.—Nyctaginia obtusa, ChmsiJ ^

DC. Prodr. 13, p. 429.—Corpus Christi, and on the Kio Granae,

Texas. Between the Rio Frio and the Nueces, Texas, ^erWfl-

dier. Near Mont#rey and Matamoras, G're^§-.—Leaves a tni

to two thirds of an inch in length, not including the slender
p^

tiole, variable in shape. Flowers white, tinged with F'^'P'^j^g

fading, as in all the species. Fruit unknown.—Choisy "^^'i"

the leaves of his Nyctaginia obtusa as " cuneate-oblong, ^? .^
at both ends ;" but a rude sketch which I made from the orig

^^^

specimen, in the Candollean herbarium, exhibits them as roun

me plant Here characterized, although other pomis in i"^ '
gns

ter are more or less at variance with my incomplete sp^'
^^

No. 1705 of Wright's collection, from hills between the ban ^
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lipe and the Pecos, may belong to this species; but it is as likely
to be a depauperaft state of the preceding. These specimens
have no developed flowers.

4. AcLEisANTHEs ANisopHYLLA (sp. nov.): glabella, humifiisa;
foliis ovalibus sen ovatis basi obliquis vel oblique subcordatis in
eodem pari valde inasqualibus, altero nunc fere abortivo; tubo pe-
rigonii evoliiti limbo pluries longiore ; frnctu 10-costato.—Prairies
of Turkey Creek and Elm Creek, W. Texas, May.

(
Wright,

J^o. 598, 1706.)—Leaves somewhat resembling those of Allionia
mcarnata, especially the 'glabrous variety, but much more une-
qual; the larger one of each pair an inch or an inch and a half
l^ngi on a petiole of three or four lines in length ; while the
smaller one is never longer than the petiole of its fellow, in the
lowest cauline, and the latest rameal pairs sometimes obsolete or
nearly so. The full-grown flowers are an inch and a half to two
|Dches in length

; the precociously fertilized ones much smaller.

J

hare seen the fruit only from the latter, and that not fully
iormed: it is fusiform, or ovoid-oblong, and only two lines in
length,

PENTACROPHYS, Nov. Gen.

Involucrum e bracteolis 3 subulatis, florem solitarium subsessi-
em fulcrans. Perigonium (perfectum ignotum.) fiorum in ala-
Dastro prascoque fecandatorum tubulosum, breve. Stamina 2.

Jigma peltatum lasve. Fructus cvlindricus, truncatus, 5-costa-
=>) costis crassis suberosis apice glandula magna umbonatis.

tnibryo conduplicatus, albumen farinosum includens ; cotyledone
Wenori minore. Herba humilis, e radice lignescente raiilticau-
s, diffusa, viscoso-pubens, scabrida; foliis oppositis petiolatis

'"^s; floribus axillaribus et terminalibns parvulis.

,
^^^"TAGROPHYS Wrightii.—Stony prairies at the Big Bend of

Je ban Pedro River, and between the Pecos and the Limpio, Cfa.

l-^
route between Texas and El Paso ; May, June, (

Wright,

Jjo- 1713.) Cultivated in the Cambridge Botanic Garden, it

Proauced a succession of flower-buds daring the summer and
jitumn, all of which were precociously fertilized, but not a sin-
Se tlower attained its full development. The indigenous speci-
^^os also bore abundance of fruit, the younger surmounted by

e undeveloped perigonium, but no expanded flowers were seen.

ODe'^
^"^^ogy, however, such may be expected to occur. In

such T^"^^'
^^^^ flowers were detected in the same involucre, if

or f
,.
^^""^^ small bractlets may be termed. The fruit is three

j^^^ur lines long
; its very thick ribs leave only narrow grooves

tubuf^"
^hem. The superficial tissue of these ribs abounds in

dise
^^^'s, containing a spirally coiled thread, which is usually

jg
"§^§6d upon the application of moisture. Dr. Torrey has

g
''^ed to me that this structure is found in most Nyctaginace©

*"^o^-» Sesiss, Vol. XV, No. 44.—March, 1853. 34
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except Pisonia. The position of this genus is evidently between

the preceding and the following.

SELINOCARPUS, Nov. Gen.

Involucrum nnUum. Perigonum (perfectum) cyathiforme, vel

infundibulari-tubulosuni, limbo 6-atiguIari. Stamina 2 seu 5,

mox exserta. Styhis filiformis: stigma peltatiim laeve. Fructus

5-alatus (vel abortu 3"-4-alatus)5 alis scariosis aveniis. Embryo

conduplicatuSj albumen farinosum incliidens; cotyledone interi-

ori minore. Herboe humiles (vel sufFruticuli), e radice tnberosa

seu lignescente multicaules; foliis oppositis subinaequalibns alter-

nisve petiolatis ; fioribus terminalibus vel pseudo-axillaribus

saepius geminatis vel fascicniatis; bracteolis 1-3 subulatis mini-

mis seu abortivis.

The 'fruit of these plants much resembles that of certain Um-

belliferae, such as Cymopterus and Selinum (whence the name).

Much of it is produced from flowers precociously fertilized in the

bud, as in all the allied genera. Besides the two subjoined spe-

orre

Mexican
scription.

1 . Seliivocarpus DfFFusus (sp. nov.) : puhe hirtella subvisco-

sascaber; caulibus ramosissimis depressis vel patenti-diffiisis; fo-

liis ovatis seu ovato-oblongis obtusis ; floribus saspius geminatis

subsessilibus ; tubo perigonii evoluti elon^ato (sesquipoHicari);

staminibus 5.—Rocky hills and valleys from the Pecos to the

Limpio; May, June. ( Wright, No. 1708.) In foliage and habit

the plant is not unlike Allionia incarnata, but it is more branched

and tufted. The flowers, when geminate as well as when soli-

tary, are each subtended by 2 or 3 small and subulate bractlets,

wjiich therefore do not properly represent an involucre. The

unopened perigonium of the precociously fructified flowers,

which usually persists until the fruit is ripe, does not exceed a

line in length
; while the fully developed flowers are an inch ana

a half long. The fruit from the two kinds of flowers is just tne

same: it is three lines long, broadly oval in circumscription
'""

eluding the wings, which are as wide as the body. These are

entirely veinless, and almost wholly consist of parallel, very io^j

and filiform cells, which, on being torn asunder in water, em

attenuated gelatinous threads.

2. Selinocarpus chenopodioides (sp. nov.)^* pulverulento-p|^

,in

berulus, subcinereus; caule erecto ramoso; foliis late ovatis nn

subcordatis repandis longe petiolatis demurn glabratis; ^^^1
.^

ormi
Providence Creek to the Rio Grande, New Mexico ;

also ne
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Lake Santa Maria, Chihuahua ; April, June. ( Wright, No. 1707.)
Stems nearly a foot high. Leaves often alternate, twice the size
of those of the preceding species, whitened, at least when young,
With ail apparently farinose fine pubescence, somewhat as in a
Chenopodium. Flowers pretty numerous in terminal and alar,

cymiilose clusters. Bractlets minute and solitary, or none. The
expanded perigonium barely two lines in length. Fruit nearly

^ in S. diffusiis, but slightly obovate in outline. Embryo as in
Peatacrophys and Acleisanthes,

(To be continued,)

SCIENTIFIC IISTELLIGENCE.

I. Correspondence.

ofM,

ounce- 1. 2.

FoucmiWs New Method of exhibiting hj experiment the Rotation of
(lie Earth.—Among the subjects brought before the Academy of Sciences
*itnin the two years past, none has excited more general interest than
certain new properties of revolving bodies and the relations of these prop-
f^Jes to the rotation of the earth. Several reclamations of priority
™ve followed the first ann
jentof the discovery in Septem-
berofl851; M.Person, M. Fou-
^^»'t, M. Sire, M. Hamman and
JJ-Umarle, were all occupied with
"^e. subject and had arrived at inter-

results. Leaving unsettled
question of justice to each of

^."^«se physicists, we give a descrip-

\J P ^
"^^ instrument construc-

', l7?^- Poucault, by which he
^1^

bhshes the property first an-
jounced by him before he knew of

s rivals.-^,
i/, (fi 1) iga torus

"^ ^"-onze, poised

esiiD

the

on
mea c

' •^--^^ "" its axis by

jl,g

of screws adapted to adjust

it J^"!"
°f gravity so as to make

oincide exactly with the center
"^ Its hmii.„ rp/ . _ ,

Lne axis of the to-
rus

ending

'ts figure.

Ui Z "^ tempered steel,

slishT f'?*^""''^'
points, retained, by

of tJ
"^"°"' ^y the extremities

acttl^"'^' ?'«''(% 2,) which

the 1
-P'^*^^ of pivot- holes. On

pinion
' ^^ ^^® ^•''^'^ 'f^ere is a

the tp Tu
^""^'^^ ^^" interlock with

give th
°- *^®^' intended to

'°e circle a rapid revolving
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motion, equal to 150 turns a second. It is unnecessary to describe the

apparatus for producing this motion, as any apparatus will answer that

can be adapted to the pinion and will give the requisite rapidity. The

center of the torus is occupied by a thin disk which carries a plate of

glass with parallel surfaces or a metallic mirror, by means of which,

the exact plane of rotation of the moving object can be observed through

the reflection of a distant mark. The torus and its axis are supported

by a cylindrical ring J, 5', (figs. 1 and 2,) one of the diameters of

which is occupied by the axis of the torus. In this ring are the coni-

cal pivot-holes, y, q\ in which the two points of the axle of the torus

Can play and be more or less restrained in their movement. Above

the screws with pivot-holes, the ring carries the vertical screws, m, ti,

which in connection with the other horizontal screws, v, v\ serve io ad-

just the whole ' in equilibrium when supported on the knife blades of

tempered steel, c, c', which are on the exterior part of the ring at the

extremities of the diameter perpendicular to that which contains the

axis of rotation of the circle. These knife edges ai*e made to rest od

two agate plates on a third ring, <Z, (V^ (fig. 1,) the exterior member of

the system.

The apparatus is brought into exact equilibrium, v/ith the knife blades

perfectly level whatever position be given the torus in its revolution;

the ring which carries it always remaining horizontal, so that, like the

beam of a delicate balance, the slightest addition on one side or the

other will cause it immediately to dip accordingly. The exterior rmg

is so placed that the agate plates are in its horizontal diameter while its

vertical diameter contains the arrangement for suspension. This ar-

rangement consists of SI hook o, on the upper side of the ring for at-

taching a thread of untwisted silk; this silk thread is protected by

which

serves to raise or let down the ring a little, as may be needed,
^

The piece which carries the hook passes through a double piece, Sy

whose upper part acts in fixing the ring in its position; but there is

no friction as the object is only to prevent a pendulum ^^^^)"^"V|j
the ring. On the lower side, this ring carries a conical point, ^', ^^

'

moves in a pivot-hole without touching, the object of which like

part g^ IS simply to prevent a swinging motion. -^

This apparatus is supported by a semicircle, p, having a foot

thumbscrews, a, a\ for making it horizontal, so as to place the inr

and the large ring in a perfectly vertical plane.
j^^[g

The torus and its ring may be easily taken out from the ?"^^^^.
p.

lo be adjusted to the apparatus employed for setting the torus m rotat
^

_^t

at the moment this rotation is obtained, the whole system is ^^P'^^^gQ
the outer circle, when the phenomena due to the fixedness of the p

of rotation soon become apparent. .^,;r.
For the purpose of measuring the apparent motion of the g^^

j
cle (or rather the actual motion of the observer) a large nug ?>^\^^\
to degrees, minutes, etc, is made to surround the apparatus, at a

^.^
with the knife blades; and there is a microscope having a tixea

^^.^

adjusted to the eye-piece, for reading the smallest divisions, la

way the angular movement of the circle is easily shown to be pru^

tional to the sine of the latitude.
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If in place of putting the knife blades on the agate plates, we insert
the points of the screws, q^ q\ which carry the axis of the torus, by
which all movement of inclination in the inner circle is prevented, we
perceive at once a movement of orientation in the apparatus by which
the great circle places itself with the plane of rotation of the torus in
the prime vertical, while the axis of the torus is arrested in the plane
of the meridian of the place. But if the inner circle is replaced on its

knife edges, and the outer is then fixed in the direction of the prime
vertical by means of ihe screw q'^ while the axis of the torus is on the
fneridian, we see at once the inner circle become inclined, and finally

parallel to the axis of the diurnal rotation of the earth, so that the direc-
tion of the movement of the torus is the same with that of the diurnal
rotation.

this apparatus M. Foucault calls a gyroscope^ and by its aid we may
una the pole, and the east and west points, determine the latitude of a
piace, and study the rapidity of the earth^s motions, without recourse
^ther to astronomical observations, the magnetic needle, or a pendulum,
ine apparatus has been admirably constructed by M. Froment. Other
capable mechanicians had given it up ; but it proved mere play to this

*stingujshed artist who has so largely extended the limits of precision in

pnilosophical instruments. We shall more than once entertain our read-
ers wiih the apparatus, and especially, the. electro-magnetic machines of
- -rroment. Everything connected with electricity is manufactured in
ts establishment, and it is a treat to gain access to his private apart-
^Qts where there are all kinds of electro-magnetic machines, and

among ihem some whose electro-magnets make 12,000 inversions per
niinute.

j-yiuence on Asironomical Observatories of vibrations produced ly
\mcles passing on roads, and other causes.—The Paris Observatory

1? ^^'^^ounded by roads in constant use, day and night. A railroad {the

Jl^e
to Sceaux) is near by. The vibrations produced by vehicles on

iiese roads, have for a lung time been observed, and they have iuter-

« .

^ith their observation^, especially those made with the aid of re-
section from a mercury horizon. These difficulties, which have been

Vp*^.^" astronomers who have observed in circumstances like those
^'raris, came under the consideration at the same time of M. Mau-
^»s, of ifjg p^^^j^ Observatory, and M. Seguin, Sr. The latter, the \U

I

^^^'ous inventor of tubular boilers, is now retired from his honorable

th ^l^'^^.
^ src\M but elegant observatory constructed at the centre of

^^e buildings of the old abbey of Fontenay, near Montbard, and close

^^^
P^^Per manufactory, the movement of whose cylinders caused his

J
ihcial horizons of mercury to vibrate, and produced oscillation in the

^^f reflected in the field of the telescope. While these astronomers

th^^^
Pj^^^'^i^gi unbeknown to one another, a method of overcoming

j^^^^^^fficulties, M. Mauvais happened to pass by Montbard, and meet-

^ ^l Seguin, mentioned to him his project ; and since then they have

^^^ united in their endeavors, and have hit upon an extremely simple

Q^j

^^s of protecting the mercury from external vibrations. The meth-

theTiV^^^
a strap of vulcanized caoutchouc, fold it double and fix in

^^Qld, that is, at the middle of the band, the stand which supports
"mercurial horizon ; then attach a cord to each end of the strap and

/
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fasten it to the ceiling. It is essentia! to success that the mercury

should not be so heavy as to injure the elasticity of the strap, or sub-

ject it to its maximum of tension. Messrs. Seguin and Mauvais have

thus secured good results with the caoutchouc band ; they have found

that in order to extinguish the vibrations indicated, elasticity by traC'

lion is preferable to elasiicity by pressure. The solution of this diffi-

culty will be welcomed by astronomers, and especially by M. Airy,

who after having arranged a thick bed of sand in one of the halls of

the Greenwich Observatory, for his artificial horizon, still found that it

had not the steadiness required fay his zenith reflection telescope, an

Instrument from which he had expected great results.

Tangent Compass.—The accuracy of the indications afforded by the

tangent compass has of late been more than once suspected, and quite

recently, this instrument has been critically examined by M. Jacobi,

who has extended his researches to nearly all the instruments used for

measuring the intensity of currents-

M. Despretz has treated this subject profoundly by a series of experi-

ments which the limits of this communication will not allow me to re-

port. The fundamental fact established is that the tangents of the de-

viations are not necessarily proportional to the intensity of the current,

and that they can be considered proportional only when the great circle

in which the current passes has a diameter of a meter, and the length

of the needle is not under 3 centimeters.

Such large needles will in fact have little sensitiveness ; but they may

Be made as sensitive as small needles, by substituting, for the plate of

the great circle, fourlarge wires, 5 to 8 millimetres in section, insulated

from one another by being wound with silk.

The tangents of the deviations of this instrument represent the inten-

sity of the currents, and we have thus a irwe proportional rheometer.

If we replace the four large wires by a bundle of twelve to ^^^"^^

wires of smaller size, (for example, three to four millimeters,) weshal

have proportional rheoscopes, sufficiently sensitive for measuring t e

intensity of the feeblest currents. In order that the delicacy of the divi-

ded circle should correspond with the precision of the apparatus, tt i3

necessary that the circle should be about 30 centimeters in diameter.

These rheometers and rheoscopes may also be used for graduating

ordinary rheometers and rheoscopes. j

The formula used by Despretz for the calculation of his results, an

which accords with experience, is not the ordinary formula,

I—T tang
^

in which T represents the intensity of terrestrial magnetism, but tne

more complex formula,

I=:(14-3«2)tang5-l^sin2^

which is founded on the theory of Ampere, In this formula, I tepj'

sents the intensity of the current; 6, the deviation which it *^P^^ .^
on the needle ; a, the relation between the semi-distance of the p

of the needle and the radius of the circle of the current. ,

Self-registering Compass,—M. Deleuil has presented to the Ac

my a self- registering comDass of his construction. Its object is to g
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isterthe changes of direction in a vessel for every 3 minutes during
the 24 hours. The marking is made on a compass-card ; and it ena-
bles the captain to control with certainly tho direction followed by his
ship, and overlook most effectively the maneuvers of the steersman and
pilot.

This self-register consists of 3 principal parts ; 1, a clock-movement
placed at the center of the apparatus, for causing the point or pivot
carrying the needles, to move up and down at regular intervals; 2, an
endless screw, furnished with a nut carrying the point for piercing the
paper; 3, the compass-card made of 3 needles fixed to a sheet of mi-
ca, a material as little hygrometric as possible. The mica is covered
With a disk of velvet firmly glued to it by means of strong glue, and
whose tissue has been saturated by a kind of glue that is soft when cold

;

on cooling, the glue has an even surface pierced with an infinity of
fwres into which the point will readily penetrate after having pierced
the paper compass-card. Owing to this addition, the process of punc-
turing does not stop the movement of the needle, a principle essential
to the success of any method of self-registering-
When the needle is fixed towards the north, the axis or diametral

hne of the compass-card is placed in the line of the axis of the ship,
^DQ the punctures, made every three minutes, will indicate the devia-
tion of this axis with reference to the magnetic needle : the succession
^t points, or the nearly continuous line which they trace, shows to the
«ye the course of the route.
On Extinguishing Fires by Steam.—After the burning of the Ama-

2on, and Henry Clay, M. Dujardin, of Lille, recalled the fact that in

*57 he proposed to employ steam for extinguishing fires ; as was
*> nientioned by M. Fourneyron, soon after the disaster of the Ama-

zon. I^ will add that the process proposed by M. Dujardin has been
"ed with full success during a fire that occurred in the Galvano-
Rsiic work-shops of MM. Christoffe, at Paris. The fire had already
^adegrea|. progress, and threatened a complete destruction of the
"hidings before aid could be had. At this crisis, some one present

^"ggested the idea of opening the valve of the boiler which feeds the

th^'fi^'
^"^ inimediately the steam penetrated through the work-shops,

^ nre was seen to diminish, and soon was reduced to so trifling an
xtent that it was easily mastered when aid arrived.
A his fact cannot have too great publicity; and it is especially im-

Wantihat manufacturers, captains of vessels, and superintendents of
ojK-shops should be familiar with it.

til t r*^^*"""^^
'^ generally admitted that fresh bread differs from

^^^
^hich is stale by containing a larger proportion of water, the

. .^ge after leaving the furnace being attributed to a gradual drying,
's consequently argued that bread contains the most nutriment in a

fresh
^^^*"P"'t has recently shown that the difference between the

a rj y
^^^'^ condition is not due to a diminution of the water, but to

peculiar molecular condition which takes place on cooling, and which

Then"^^^
^s long as the temperature remains below a certain limit. M*

dj^^J^^^. ^-^P'ains this transformation by considering the bread a hy-
which heat softens, and a low temperature hardens, or renders
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less soft- The same effect takes place actually with many substances,

as grains, resins, wax, caoutchouc, gutta percha ; it is simply a soften-

ing by heat, and hardening by cold.

Bread quite stale may be rendered tender after exposure in an oven,

heated to 70° C. (158° F.) M. Boussingault has shown that the soften-

ing may be produced at a temperature between 50° and 60^ C, and

that this transformation from soft to stale bread, and the reverse, may

take place a number of times. The loss of water is of very small

amount. M. Boussingault has observed that bread will become stale

even when kept in an atmosphere saturated with moisture-

Chemical Papers read before the Academy of Sciences,—Many com-

munications have been made to the Academy of Sciences since my last

communication. Several of them have especially a theoretical bearing

and cannot be analyzed in this place. Of this nature is a memoir on

the uric chlorosulphalic and percarbonic compounds^ by M. Laurent,

whose impaired health now for two years has weakened his physical

vigor, but without diminishing his relish for science, or his passion for

research. Another paper is on an application of the theory of achro'

matism to the covipensation of the angular ynovemenfs which the roldfo-

ry power impresses on the planes of polarization of luminous rap oj

•unequal refrangibility, by M. Blot, who is always young, and always

active, in spite of his 80 years. There are also notes by M. Babinet,

and M. Zantedeschi, on the longitudinal lines of the spectrum, etc. etc

Electrical Machines.—The common electrical machine, so much neg-

lected since it has been dethroned by the pile, still receives from time

to time some little improvement. It will be remembered that a means

of avoiding the influence of atmospheric humidity, by covering with a

thin layer of tallow the glass supports of the conductors, was intro-

duced by M. Munch of Strasburg, a physicist who invented a pile that

bears his name, the pile of Munch, . .

Under the hands of M. Provenzali of Rome, the electrical machine is

in the way of new progress. This physicist has fouud that by cover-

ing a part of the conductor of an ordinary electrical machine with a tbm

sheet of gutta percha, the sparks that may be drawn from the part thus

covered exceed greatly in length what are afforded by the part uncov-

ered. It appears tbat'this effect depends on the obstacle which the in-

sulating sheet offers to the dispersion of the electricity, which dispe-

sion tends to take place from the asperities of the surface of the co •

ductor, and which discharge in part at a distance this same ^^'1^"'^..
'

whenever it is approached with a non-insulated conductor for drawi

J
the spark. M, Provenzali proposes to cover the whole conductor

the machine in this way, to see if it will not protect it froai *r «
j

of moist air and give always a considerable quantity of ^'^^^^^'^
-^g^.

In order to obluin the largest sparks, it is necessary to have the i -

latmg sheet strongly electrized, *

^ . , .
^.^r

Manufacture of Paper.—It is well known that paper which is v

^

white when first made, often becomes yellow some lime a'^^^^^jg

used. The yellow color is not always uniform, but often comes o

^^
spots more or less large of a circular outline, and a

^"f^ I|
;wed

some Pans manufactories, this defect (which is inco'"''^^^'y i * the
to an alteratioa of the fibre) is remedied in a simple manner, and a
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process of discoloration may hot be commonly used in America, judg-
ing from some paper I have seen, I make a brief mention of the subject
The researches were made here by a manufacturer who conbines in

a high degree science and technology. M. Gelis recognized at first

that the change of color was not due to any alteration in the ligneous
fibre, and was owing to iron. But what the source of the iron ? and
how is it introduced ? An examination of the manufacture, through
ite processes, shows that there is less Iron in the pulp than in the paper
made from it The origin of the iron is hence not in the preparation
of the pulp, but it must be attributed to the drying cylinders of steel
under which it is passed while yet moist. The chlorine contained In
the paste, and which it is very difficult wholly to remove by the wash-
m process, becomes suddenly vaporized under the heated cylinders,
attacks these cylinders, forms the protochlorid (Fe CI) which thence
impregnates the paper. Colorless itself, this chlorid gradually absorbs
<J2cygen on exposure to the air, and thus the coloration takes place.

It IS therefore not a remedy against iron but against chlorine that is

required. The hyposulphite of soda is the simple antidote, and a very
small quantity suffices to eliminate a large quantity of chlorine, since
one equivalent of hyposulphurous acid requires four equivalents of
p^gen, and therefore four equivalents of chlorine, to transform it

^nto sulphuric acid.
-Tor testing the complete removal of the chlorine, M. Gelis uses a

^uor made of iodid of potassium and amidon (starch). This liquor

A?^^
'"stantly blue if there is the least trace of chlorine.

yn coloring Silk through the Food of the Silk-worms,—The inter-
^"ng researches of M. Flourens- relative to the coloring of the bones

ammals through coloring matters taken with their food, are well
own. These observations appear to have suggested an application

int
P^^°^*ple which promises to make considerable stir in the silk

f
^J*fst. For some years, it has been attempted to color the silk by

eeding the worms with organic coloring matters, but till recently the
^^Its have been very imperfect, the colors being uncertain and not
^ijorm or bright. The problem has not been altogether solved ; nev-

tneless a long step has been taken through the experiments of M,
oulin who has employed the chica, the red coloring matter used by

of^tK
'^"^ of Orinoco for coloring their bodies. He sprinkles thp leaves

"^ mulberry with this substance and has thus obtained beautiful
^ons of a rose red color, uniform in tint and apparently permanent.

com •
^ q/" Quinidine.—ThevQ has been recently distributed among

tiiercial men a circular without date or signature and with no indi-
»on of its origin, announcing a large adulteration of the sulphate of

exc^^H
^^ ^ product little known, the sulphate of quinidine. It has

hav h
^^^^^ interest among dealers in quinine, and many methods

of I?
'^^ suggested for detecting the presence of quinidine in sulphate

*^^unne.
Th"

andnV^^ organic base has been studied successively by MM. Henry

I^elond
'^^ Winckler, Howard, Zimmer, and Leers. MM. Henry and

Wj ,,^^5 ^^s discoverers, considered it a hydrate of quinine. MM.

did not derive their quinidine from the incrir

Series. Vol TV ^r^ ^a .March, 1853. So

Q
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quinas ; moreover they give no processes for obtaining the substance.

M. Howard has announced that the base is abundantly contained in the

Quinquina cordifolia of New Grenada, Bolivia, and Peru,

These chemists are not agreed in the composition and properties of

the quinldine, and no one of them states the proportions between the

quinine and quinidine contained in the suspected barks.

The most striking characteristics of the quinidine appear to be its

constant crystallization, its very slight solubility in ether, the greater

solubility of its sulphate in water compared with that of the sulphate

of quinine. «

MM. Bouquet and Schauffele have examined a New Grenada Quin-

quina imported largely into Europe; it comes from near Fusagasuya

and is known under the name of Quinquina caqueta. Twelve kilo-

grammes of bark have afforded as pure quinine as that extracted from

the Q. Calysaya; the sulphate has all the characters of the sulphate of

quinine and shows no trace of quinidine.

In the black bittern which affords ordinarily the quinoidine, MU
Bouquet and Schauffele have found some grammes of crystallized

products, resembling quinidine in some of their characters, but too dif-

ferent to be confounded with it. The total quantity of this crystallized

product corresponded to 3 p. c. by weight of the sulphate of qumine

obtained, in the treatment of the Quinquina essayed. It is easily un-

derstood that the works of a large manufacturer might produce these

crystallized matters in small specimens, but not for adulterating the

sulphate of quinine.

These authors conclude that the properties of the quinidine are so

uncertain that it is prudent to wait for more investigation before admit-

ting it among ascertained chemical bases. ,

Electric Telegraph,—\n the Revue Encyclopedique of M. Moigno,tnc

following line of electric telegraphs is*said to be projected :—From Lon-

don to Paris and Lyons, continued to Chambery and Turin, and to tre-

n6a on the Mediterranean
; the Sardinian government will unite Oeno

withSpezia; a submarine company will continue it to Bastia aero

the small island of Gorgona ; thence from Bastia to Caglian "^^^^l^l

A submarine wire uniting Sicily and the African coast can be ^^^^^''^
.

•

without great difBculty. This interval passed, a centre of telegrapn

communications will be established at Tunis which the French g

ernment will extend to Bougie and Algiers, and the Enghsh gover

ment to Tripoli, Alexandria, Cairo and Suez.*

II. Chemisty and Physics.

1. On the EpipoUc Dispersion of LighL—Stokes has pu^^'^hed

results of an investigation of the very remarkable phenomena ace

panying the action of certain substances upon light, first ^^^^\qI
Brewster, and subsequently more carefully examined by '^^^

^^^
Herschel observed that a weak solution of sulphate of quinine app

" ua account oi the bnef time between the receipt ol tne ^^"^vl^^nepa^
J^im^s and the publication of this number we have to defer to our nexx; u r

of his paper treating of the standard meter, as it requires large iUustrauons.
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colorless and transparent by transmitted light, but under certain aspects
exhibits a blue color. The blue color was produced only throughout
a thin stratuni of fluid adjacent to the surface by which the light en-
tered. The incident beam, after having passed through the stratum
from which the blue light came, was not sensibly enfeebled or colored,
but had lost the power of producing a blue color when admitted into a
solution of sulphate of quinine, A ray so modified was termed by
Herschel, epipolized. To explain this remarkable appearance, Stokes
assumed that in the process of internal dispersion the refrangibility of
light had been changed, and the following experiments place this mode
pi explanation beyond all doubt. A pure solar spectrum was formed
m the usual manner, and a glass vessel containing a weak solution of
sulphate of (jujnine placed in it. The rays belonging to the greater
part of the visible spectrum passed freely through the liquid as if it

Bad been water. But from a point about half-way between the fixed
lines G and H to far beyond the visible extreme violet, the incident
wysgave rise to light of a sky blue color which emanated in all direc-
tions from the portion of the fluid under the influence of the incident
^yS| The anterior surface of the blue space coincided of course with
^ne inner surface of the glass in which the fluid was contained ; the
posterior surface marked the distance to which the incident rays were
3t)le to penetrate before thej were absorbed. This distance was at first

considerable, but decreased rapidly as the refrangibility of the incident
^3.ys increased, so that from a little beyond the extreme violet to the end

Th fi

^'^^.^P^ce the color was reduced to an excessively thin stratum,
"e fixed lines belonging to the violet and the invisible region beyond,

^re beautifully represented by dark planes interrupting the blue space,
nen the eye was properly placed, these planes were projected into

'"es, and Professor Stokes indentified these with the fixed lines in

jcquerePs map of the chemical spectrum. The blue dispersed light

f^^responding to any particular part of the incident spectrum, is not

omogeneous, but consists of rays havinj? a wide range of refrangibility,

,

I

not passing beyond the limits of refrangibility of the spectrum visi-

'e under ordinary circumstances. Stokes proposes to distinguish the
*o kinds of internal dispersion as true and false, the latter being

x^^ry ^he scattering of light produced by suspended particles and

Y^^i"g nothing to do^vith life phenomenon of true internal^ dispersion*

^^^ internal dispersion proves to be almost universal in solutions
^ae directly from different parts of ve^rretables. The tint of the dis-

J^^y
light and the part of the spectrum at which dispersion begins,

J^
different in different cases. In a decoction of madder in a solution

j.^

3'^rn, the dispersion begins above the fixed line D and continues

l^^
thence far beyond the extreme violet; the dispersed light is yel-

^^^
or yellowish orange. In studying these phenomena it is not ne-

ssary to use either fluids or clear solids, but washed papers produce,

Wash
5'*°P^'^'y examined, the same eflfect. Turmeric paper and paper

ext
,!^'^^ ^ solution of sulphate of quinine are highly sensitive ;

the

pan*^^ I

"^'^^ prolongation of the spectrum when received on turmeric

3eDs?h'r
^ already b°een remarked by Herscheh A high degree of

Colo H
^ appears to be rare among inorganic compounds, but glass

^^^ by peroxyd of uranium and solutions of the salts of this oxyd
"^^ ^enaarkable exceptions.
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There is one law relating to the change of refrangibility which ap-

pears to be quite universal, namely, that the refrangibility of light is

always lowered by internal dispersion. The incident light being homo-

geneous, the dispersed light is found to be more or less composite. Its

color depends upon its refrangibility, having no relation to the color of

the incident light, or to the circumstance that the incident rays were

visible or invisible. The dispersed light appears to emanate in all

directions, as if the solid or fluid were self-luminous while under the

influence of the incident rays. The efixicts produced on similar media

lead to interesting information with respect to the nature of various

flames. Thus the feeble flame of alcohol is extremely brilliant with

regard to invisible rays of very high refrangibility. The flame of hy-

drogen appears to abound in rays of still higher refrangibility, while the

light of the electric spark as tested by a weak solution of sulphate of

quinine, is found to be very rich in invisible rays of excessively

high refrangibility, such as would place them far beyond the limits

of the maps hitherto made of the fixed lines in the chemical part of

the solar spectrum. These rays are stopped by glass but transmitted

through quartz. These circumstances render it probable that the phos-

phoro-genic rays of an electric spark are nothing more than rays of

the same nature as those of light, but which are invisible and of very

high refrangibility. If so, they ought to be stopped by a very small

quantity of a substance known to absorb these rays whh great energ}^

Accordingly, the author found that the rays from the electric sparK

which excite phosphorescence pass freely through water and quartz,

but are stopped by adding to the water an excessively small quantity

of sulphate of quinine.—i. 8f E, Phil Mag., Novemher, iv, ^^'

[Note.—Prof. Stokes's discovery of the change in the refrangibinty

of rays of light, produced by certain media, is undoubtedly one of tje

finest contributions to this branch of science which has been made

since the time of Malus, To the chemist in particular, this discovery

opens a new and fertile field of investigation, furnishing a new ^j^^^^^

teristic property, the observation of which must henceforth, hketn^

index of circular polarization, form part of every complete investiga*

tion of the properties of a given compound. The abstract of rro^

Stokes's paper in the L. & E. Phil. Mag., from which our own is taKe^^

partly verbatim, leaves us however in doubt as to many I'^P"^^^"^
f-^jj

ticulars. It is not distinctly stated, for instance, whether the rays wni^^

are made visible by a solution of sulphate of quinine, are the true ct\e

ica! rays or not, or whether these rays after the change in their ^^^^,^

gibility, are still capable of producing chemical changes, or whe

the light sifted througk the medium which produces internal '^'^Pf^^
j^

IS then capable of aflecting a daguerreotype plate. If the true en

cal rays can be converted into rays of pure light, then it is "*^^^y
^g

ble that by a still further diminution of refrangibility, rays ot p

light can be converted into rays of heat.—w. g.] ^^^j
2, On Heliochromies.—Niepce has communicated to the Ac

^^^^
a third memoir upon this subject, which contains many ^^"f^^^nJ
facts, and which appears to bring us nearer to the solution of the

g^^.^
problem of photography—the production of images of ^^J^^^^ -^"^

^ol-
natural colors. After having shown the possibiUty of reproduciOo

/
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Qred engravings upon metallic plates, as had already been accomplished
by E. Becquerel, the author proceeded to the employment of the cam-
era obscura, and succeeded in reproducing in their proper colors, pic-
lures, flowers, natural and artificial, and images of dolls dressed in
clothes of various colors. All the colors were in these cases, obtained
on the metallic plate, while even silver and gold were depicted with
their metallic lustre, and glass, alabaster and porcelain, with the lustre
peculiar to each. The great difficulty consisted in obtaining all the
colors at once, but the author found this possible, and often succeeded
in the attempt, by choosing only bright colors of a clear tone, and the
more brilliant of the dark colors. The most difficult color to obtain
with the others, is the green of foliage, the green rays being almost as
jnen as the black ones; clear green colors, particularly if brilliant, as
in glazed green paper, were, however, reproduced in a satisfactory
nianner. In all cases, the colors produced were transitory, and no
Bjethod of permanently fixing them has yet been devised, but M.
->iepce does not despair of accomplishing this, and has already ob-
tained some results which appear to point out the path which is to lead
to ultimate success.— ComjoZes Rendus.xxxv, 694.

o. Fluorid of Antimony,—Fluckiger has studied the relations of
antimony to fluorine and has found that but a single compound of these
elements, namely, the terfluorid, exists. When an aqueous solution of
^ohydric acid is poured upon oxyd of antimony, a solution immedi-

^^6ly takes place accompanied by the evolution of great heat. By
evaporating the acid solution slowly at 70' to 90'' C, colorless transpa-
rent crystals are obtained which belong to the right rhombic system,

.

are combinations of an octahedron with a predominating rhombic
prism. The crystals cannot be dried, but deliquesce even between
olds of bibulous paper. They leave a sharply acid afterward styptic
^ste, and dissolve in water without decomposition. On evaporating

H^^

solution, however, the salt is decomposed and an insoluble oxy-
nuorid precipitated. The formula of the fluorid was found to be SbFa,
^^dall attempts to prepare the compounds SbFi and SbFs were un-
successful. By mixing oxyd of antimony and carbonate of potash
^gether in atomic proportions and adding an excess of fluohydric acid,

SKP
°^^ obtained two crystalline salts represented by the formulas

^^1^3
.
KF and SbF3.2KF. With the fluorids of sodium, lithium and

J^nionium, the fluorid of- antimony forms salts represented by the
formulas Sb Fa . 3Na F, Sb F3 . 2LF, Sb F3 . 2NH4F. From these re-

'^ *"
It IS evident that the fluorid of antimony is tribasic, bibasic, and

"'""obasic, like phosphoric acid, so that we may represent its combina-
^^^\hy the general formula SbFs . (1 .2.3) RF. Fliickiger adopts

^^
views of Bonsdorff, Boullay, Thomson and Hare, in regard to the

^^Y^^ution of the so-called fluorids, and considers ihem as perfectly
^.^'ogous to the oxygen salts of corresponding constitution. [This

grad'
1*^"^ ^"^ earnestly maintained in this country by Dr. Hare, is

sin 'I
gaining ground at the present day, though but a few years

J^e ridiculed or ignored by writers on systematic chemistry.]

—

Pogg.
^'^'''xxxvii, 245,

• -Anhydrous Valerianic Acid.—Chiozza has obtained anhydrous
^r^anic acid by the method which Gerhardt has applied to the isola-

sults

^onob
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tion of acetic and butyric acids. When oxycblorid of phosphorus,

PClsOa, is brought into contact with valerianate of potash, a violent

reaction lakes place and the odor of the oxychlorid disappears. By

treating the mass with a weak solution of carbonate of potash, and then

with ether, and evaporating the elherial solution, the anhydrous acid is

obtained as a limpid, highly mobile liquid, lighter than water, and pos-

sessing a feeble odor of apples. The liquid boils at 215^, and distills

over perfectly colorless : its vapor irritates the eyes and provokes

coughing. The reaction by which the anhydrous valerianic acid is

obtained, is represented by the equations,

PCl302+3(CioH903, K0)=P05 3KO+3(CioH902CI)

3(CioH903,KO)+3(CioH902CI)=3KCI+3(CioH903)
the oxychlorid of valeryl, C10H9O2CI, is here first set free and then

reacts on another portion of the valerianate of potash.

By the action of oxychlorid of benzoyl on valerianate of potash the

author has also obtained a compound of anhydrous valerianic with an-

fydrous benzoic acid represented by CioHgOa+CMHsOs. It is aa

oily liquid, heavier than water, and leaving an odor like that of anhy-

drous valerianic acid. By distillation it is separated into anhydrous

benzoic and anhydrous valerianic acids. Alkaline solutions transform it

into valerianates and benzoates.

By ihe action of aniline upon anhydrous valerianic acid Chiozza has

prepared valeranilide crystallizing m magnificent rectangular tables

fusing at 115° C. Its formula is NCisHe, C10H9O2.— Comp/es JJ^«-

rfw5, XXXV, 568.

5. New compound of Cobalt,—Saint Evre has described a remark-

able compound which is obtained when a cold and concentrated solu-

tion of nitrite of potash is brought into contact with a cold and concen-

trated solution of nitrate of cobalt; nitric oxyd is evolved while an *[\'

soluble yellow precipitate is thrown down. The supernatant hq^'

contains a considerable quantity of nitrate of potash. A simple "^^^"^

of preparing it is to precipitate nitrate of cobalt by potash and then

pass a current of nitric oxyd through the resulting rose colored magtr^ •

The compound thus formed is of a brilliant yellow color and ^^J?^^^

line structure : it is insoluble in water but is decomposed by homp^

water with evolution of nitric oxyd ; in contact with air in this case

trie acid is formed and the liquid contains. nitrate of cobalt and mtr^^

of potash. When suspended in water it resists for a long time the

tion of chlorine and is only decomposed by heating; ^"'P^^ ^^\f ^k
has also no effect upon it, but sulphid of ammonium P""*^^"^?^^^!" la-
sulphid of cobalt. Acids decompose the new compound

^^^l|^.!|^^^j^.

tion of red vapors; a solution of caustic potash precipitates the ny
^^

ted sesquioxyd of cobalt. Heated in the air the substance ^^^^^^^
g.

first orange yellow, then fuses, disengaging water, red vapors ot ^^V

nitric, and while vapors of nitric acid. [Saint Evre gives ^ne ^orm

2(C0, KO, N208)+H0, as representing the constitution of tnis

markable compound, but his analysis was conducted ^y a smgjj
-^^

complex process which could hardly give accurate results, and tn

action with caustic potash shows conclusively that the cobalt 1
s F

as sesquioxyd and not as protoxyd-^—Cowipie^ Rendus, xxxv, 5^-^
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6. Separation of Manganese from Iron and Nickel ; by Dr. T.
ScHiEL,* St. Louis, Mo.—If a current of chlorine is passed through a
diluted solulion of acetate of manganese, or better, through a mixture
of chlorid of manganese and acetate of soda, the acetate of manga-
nese is decomposed after a very short time and all the manganese
precipitated as peroxyd, while the acetates of iron and of nickel are
not affected under similar circumstances. Therefore, if a solulion of
chlorids of manganese nickel and iron contains free hydrochloric
acid, a sufficient quantity of acetate of soda is added to convert all the
chlorids into acetates and bind the free hydrochloric acid. The free
acetic acid thus liberated, does not prevent the formation of peroxyd
of manganese. By this method, cobalt cannot be separated from man-
ganese, because it is aho partly precipitated.

7. Phosphoric Acid in some of its relations to Physiology and Pa-
mogy;^ by D. Breed, M.D., of New York,—Early in 1850, Profes-
sorLiebig directed my attention to the chemical constitution of the
Bervous system, as an important and unexplorable field. My first ob-

ir^K^^'^
^0 determine the constituents of the incombustible matter of

^ brain, by burning that organ, and then analyzing the ash. Nearly
per cent, of the ash of an ox's brain proved to be phosphoric acid,

«»ia as more than 40 per cent, of phosphoric acid was obtained from
||ie ashof the brain of a hospital patient, there is little doubt that
healthy human brain would yield at least 50 per cent.

inding this extraordinary quantity of phosphoric acid in nervous
alter, and believing that it must play an important though almost un-
own part in the human economy, 1 immediately commenced a re-
arch upon the subject of phosphoric acid in urine. After making

^veral hundred determinationst of that acid in normal human urine, I

^^ led to the following conclusions :—
^^st. A person weighing 150 lbs., in health, of regular habits, dis-

arges unifomly about 4,000 rrrammes (average of 24 days) of phos-
PWc acid in 24 hours.

°

both
^"^ntity is greater during the day than during the night,

50

and

i^\P^f;cent. and per hour,

alt V amount of water drank in 24 hours does not materially

jy^^y^antity of phosphoric acid discharged,

^ji"' Taking an excess of common salt diminishes the amount of
H osphoric acid, while taking potash increases it.

tDa/^^
^he accompanying statistics derived from experiments which I

p^^ in the hospitals of Giessen and Ziirich, it will appear that dis-
cs generally very much reduce the amount of phosphoric acid,

siaa
^^^^ °^ phthisis, although not having yet reached the suppurative

pon^'^"^^^^
patient not much emaciated, gave an extremely small

^(.jj^^^ ^^.^cid, compared with the normal standard: the amount of
Was in J . , r _M ^^^ apoplexy, and not

Uj^..
j.^ .'"creased in the cases of epilepsy ai

_ " diminished in the case of mollities ossium.

j/ li^
'^^'ersight in the chemical dictionary of Booth and Moi*fit, article

WrittPii^L ,
^*^l's name is witten ''Shiel;" in the article " Sangubarin," it is even

ici^" f'V^alen der Chemie und Pharmacie," 1851 ; also the Eeport of the Amer-
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As it has lately been shown that nine or more species of phosphoric

acid exist, it becomes interesting to inquire, what modification that sub-

stance assumes in urine ; and, as tending to the solution of the prob-

lem, the following results are important.

By neutralizing a known quantity of phosphate of potassa in solu-

tion, with a solution of perchlorid of iron (according to the well-known

method of Guy-Lussac for alkalimetry), in presence of acetate of

soda, and then determining the amount of iron required lo neutralize

^e phosphoric acid, I found that one atom of peroxyd of iron (Fe203),

corresponds to one atom of phosphoric acid (PO5). We doubtless

have the same atomic proportions (Fe203, PO5), in the phosphate of

iron produced by treating urine with perchlorid of iron ; therefore, as

water is present in both these cases, we probably have in urine tribasic

2H0, PO5.
+

Case 1st, Rheumatism in the joints.—Urine of 24 hours, 1322
« 1050

« « 1290

Cubic centimetres. Grammes.

Phos. acid, 2-260

« « 2''I93

« « 3-127

2d, Carcinoma of the liver

Sd, Phthisis

:

4th, Intermittent Fever:

5th, Apoplexy

;

6th, Epilepsy:

'7th, Mollities Ossium

:

a

4<

ft

«

it

a

u

u
u

a

u

u

u

a

a

a

a

u

u

u

u
M

«

U

U

u

u

580
750
700
165
1187

1296
1142
1219

920

1303

1188
1385
141

1415

M

U

((

tc

u

5 I* «

587
587
544
544
633
633

* «

* «

* «

it

M

u

K

it

u

CI

u

u

it

ti

u

ti

u

2204
2-191

vm
2-107

2-813

1-630

1411

l-i90

M20
2421

2-782

2-9TO

5-428

5-540

5-660

5-660

8-260

6-679

j
5-005

\ -5 005

3-407

3'407

C 3*391

I
3-391

( 446.^

j 4465
3-268

\
3-268

(
3-070

I
3-070

half of the amount
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III. Mineralogy and Geologs-.

P' -I -^^Jf^^'^
««<^ Spodumene; by C. Rammelsberg, (Ann. der

nysik und Cliemie, Ix.xxv, 544, 1852.)—The discrepancies in the
analyses of these minerals have led U. Eummelsberg to new researches
with regard to their composition, and we here give an abstract of his
paper on the subject.
The analyses were made by means of carbonate of soda and hydro-

nuonc acid, and with special precautions for accuracy. The following
are tlie resuhs. Specific gravity of the Ulo mineral, 3-1327 : of thatw Tyro!, 3-137.

4

Uta Tyrol.

^;k.«
^^'^^'^ ^^^^- ®^^^' "^'i^l^ iiydroll. acid. With carb. soda. Withhydrofl. acid

f''\ 6502 nndet 65-53
^lumina, 27-^0 29*47 8026 2791 29-97 29-25
rrotoxiron, trace trace trace undet, }'40 1'45

f;^^^»
. 0-80 0-20) J, 0-84 0-87- I'O?

Aiapesm, 0-15 trace }
^'^^'^^ 0-09 OOG 0-06

Litliia,

Soda,

Potash, l-O-Se

Mean of the result

5-50 5-35 4-49

0-51 0-07

O'U 007

3. rto,
Si Si i^e Ca ]*^ Li ^a £

65-02 2914 trace 0*50 0-15 5*47 0*46 0-I4=100-88
Oxygen, 83*78 13-Cl 014 006 SOO 0*11 0*03

'• Tyrol, 65-53 29*04 1*42 097 0-07 4-49 0*07 0-07=101-61
oxygen, 84*05 13-56 O'Sl 0*26 0*03 2*46 0*02 0*01

Th
Th

e first gives the oxygen ratio, 333 : 13'61 : 33-78:=l : 4-0 : 10-1.
e second " « « 309 : 13-56 : 3405—1 : 4-4 : II'O.

aking 1:4: 10 as the most probable ratio, the formula becomes

1*

niaking spodumene a compound of two bisiUcales*
^he analysis of Hagen of the Uto mineral, gave as a mean, 65022

01 silica to 26-837 of alumina, with 3-836 of lilhia, affording the oxy-
gen ratio 300 : 12-53 : 33-79=1 : 4-18 : 11-26, which Hagen makes

Mf 5;'2. Berzelius found the ratio 1:4:12. For the Sterling
(«ass.) spodumene Ha^en obtained silica 65-247, and alumina 27-556.

mist differs from Ar.fvedson, Eegnault and Hagen who found 65 to

1., x^"^
^'^'^'- Specific eravilv of the Norwich spodumene according

*« Air. Brush, S- 18.
n an earlier analysis of the spodumene of Conway, Bowen found

p P- c. of silica and 24-5 of alumina.

Hnj"^^"!
^'' ^'^^ analyses, Rammelsberg infers that the formula he has

^^^"<^ed IS the true formula.

^teerd
^^^^^ deduced a similar formula, before soda "v^as kuoMTi to e^ast in the

^co^-B Seeies, YoL XV, ITo. 44.—Marcli, 1853. S6

/
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The measurements of the crystals given by Hartwall and Dana, with

the figure by the latter,* are next cited, and a comparison made with

the form of crystals of augite, the near identity with which was first

mentioned by the latter. These measuremenis were approximations

only, made by means of the common goniometer, and some of the

faces were quite uneven. The following comparison is made.

Augite. Spodumene.

M:M— 87° 06' N:N= 87°

m-.r 133 33 N : M 113 to 133° 30'

M:l 136 27 N:l 137 to 136 30

r:l 90 00 M : I 90
r\t 74 01 P : M 69 40
*:s 120 38 a:

a

117
o'.r 103 20 a:M 100 30

: z 80 28 12; t2 79 30
f.l 139 56 t2 : 1 139 45 to 140°

o\o 95 36 a2 : a2
o:r 118 24 a^ : M 116

The plane b^ has not been observed in augite. Its inclination to M
was ascertained to be 107°. It must therefore be the plane a:\l-- ac,

which in augite would have for its inclination on M, 106° 37'. The

other planes will have for the axes a, 5, c, (a and i being the lateral and

c the vertical) :—N (AT Augite) = a : 5 : ccc ; M{r) — a : xJ : Qcc; M';

^a:b:<xc\ P {t)~ (xa: (xb: c; a{s) = a' :b :c; t^ {z)= (xa:b:'2c;

a2(o)=a':5:2c; b3z=a:P:occ.
The isomorphism of spodumene and augite is an example of a simi-

larity of form with unlike constitution. Still there is some analogy be-

tween them. Calculating the atomic volume, we have for spodumene

(supposing the soda to the lilhia as 1 to 27, and the specific gravity S'^l-'j

2840. Dana has found that the atomic volume of isomorphous bodies

are very nearly equal when the atomic volume is divided by the num-

ber of atoms of elements in the compound. The atomic weight o

diopside (lime-magnesia augite) is 204374, the specific gravity 3-^»'

hence the atomic volume =623. The number of atoms of elemeoi

in Ca3 Si2+%' Si"- is 28, and therefore 623-f28=22.t In spodumene

the number of atoms is 66; or if alumina contains 1 of aluminium i"

stead of 2, it is 62 ; dividing 2840, by these numbers we have 43 or
4^^

Pelalife.—The analysis of petalite afforded Kammelsberg as

mean of his results,

Si il U J^a

11-19 18-58 S-30 I'l*

Oxygen, 40-42 8-67 ISl 0-30

Affording the ratio 2-11: 8-67 : 40-42=0-95 : 3-86 : 18=1 :

4-1
:

19',

1 : 4 : 18 gives sR Si^-+4Sl Si" ; and 1 : 4 : 20 gives iJa gii-H*! Si*. ^
former affords the percentage, Silica 76-43, alumina 1890, Uthia ^^'
soda 1-23==100; the latter, Silica 78-27, alumina r^gjithia^'

* This Jour. [2], 1, 119, 264, and Dana's Mineralogy, 3d edit. p. 693.

t Taking the general formula R« Si- for the augite (in the same A^ay f f^J^i^
eral formula is used for the Bpodumene) and it ^ves for the number of atoms

and the atomic volume 44. ^ the next sentence above we have made a s .§

correction.

—

j. d. d.
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soda M4= 100. Castor, according to Planner, afforded silica 78-01,
alumina ISSo, lithia 2-76, agreeing nearly with petalite in its alu-
mina and silica. Still according to Plattner it contains no soda, and it

afforded the ratio 1 : 6 : 27. We have not therefore as yet sufficient
grounds for pronouncing them identical.

2. OnHumife; by M. Rammelsberg, (Ibid. vol. Ixxxvi, p. 413.)—
Kammeisberg gives the following as the results of his analyses of the
taree varieties or types of Humite, (see this Journal, vol. xiv, p. 175.)

- Si ilg ta. to 3tl Fc
f- 34-80 G008 2-40 3-47 = 100-Y6
jl- 33-26 .57-92 0-'74 2-SO 1-06 5-04 = 100,32
^^L 36 67 56-83 1-67 2-61 =• 97-78

ese give the general formula (4Mgri+SirP)-f7iS[g*Si, in which n
jquais, for Chondrodite, 12 ; for Humite of the type II, IS; for I, 27 ;
or 111, 36_ Eammelsberg shows farther the equality of atomic volume
between Olivine and Humite, according with the similarity of crystalli-
zalion pointed out by Scacchi.
/»• Fossil Bones, probably Reptilian, from the Coal formation of

^^oi-a Scotia, discovered by Mr. Dawson and Sir Charles LyeU, (Bos-
roii i-venrng Traveller, Nov. 10, 1852.)—In our report of the Lowell
ecture of last night, allusion is made to the first example of the bones
a fossil reptile of the carboniferous epoch, discovered on the Ameri-

p*j" *:°"''"€«t. They were found by Mr. Dawson, of Piclou, and Sir

^
ries Lyell, in September last, in the interior of an erect fossil tree,

Q liie shore of the Bay of Fundy at the South Joggins near Amherst,

g
"6 largest of the fossil species appears to have been between two

J
"iree feet long. Another, of which the vertebral column is pre-

I
'
^'ss much smaller, probably not more than 6 inches in length.

^.
n the same group of fossils are observed fragments of jaw-bones

' ^°"'cal teeth, and sculptured dermal plates, probably parts of the

th'"^
1?''^^'^'''" quadrupeds. There was also found associated with

em the shell of a Mollusk, apparently a pulmoniferous gasteropod,

ili^^ K
'"^ or Pupa?) a Aimily of land shells, of which no represent-

ees had previously been met with in rocks of so high antiquity.

IV. Botany and Zoology.

hili /
' GrundzUge der A^iafomie und Physiologie der vegeta-

r^J
Ze/Ze. Braunschweig, 1851; pp. 152, 8vo.—This is a sepa-

der P^^-
"^ ^" article by Prof. Mohl in Wagner's Eandicorierbuch

\n ,
^^'''^^^''e- It is a condensed systematic treatise on Vegetable

'JIohT^
'^"cl Physiology; and, as it is the only work in which Prof.

;

' "''*^ treated the subject in a general manner, it is one of great

anai
"^"^^

' '^'^ author being the very highest authority in vegetable

'fanj'"^
^^^^ phytogeny. We are happy to announce that an English

Publl hT has been prepared by Mr. Henfrey, which will shortly be

••ead'^
hy Van Voorst. When it appears we hope to present our

2
^^^'"h an abstract of the work. A. g.

leb'e T^^^^^ Schachl, Die Fjlanzenzelle, der innere Ban, und das

isthrr
^^'f-'a c/ise. Berlin, 1852; pp. 472, tab. 20, roy. 8vo.—This

ble „ ,^^ ^n^ fullest general treatise on the whole subject of vegeta-
"a!omy and physiology; and by an author who has exhibited
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much talent for this kind of research- II: is illusfrafed by SCO gooS.

original figures, on stone, in 20 plates. As to the formation of the

embryo he holds the Schleidenian view.—In connexion with the above,

we may enumerate two treatises by Hofmeister of Leipsic, name!}:,

Die Entstehung des Embryo der Phanerogamen^ 1849, pp. 89, tab. 14,

4to, and Vergleichende Vntersuchungen der Keimimg^ Entfallung und

Fruchlbildung hoherer Krypfogamen^ und der Sameiibildung der Co'

niferen, 1851, pp. 179, tab. 33;—two works of which we should be glad

to give an extended analysis. A. g.

3. Lindley^ Folia Orchidacea ; an Enumeration of the known species

of Orchids, Part I. Oct., 1852. 8vo. London. Published for the Au-

thor, by J. Matthews,—A revision and complete enumeration of the

Orchidese now known has long been greatly wanted ; and no one i«

competent and prepared for the undertaking except Dr. Lindley. His

Genera and Species of Orchidaceous Plants was commenced ia 18S0,

and terminated in 1840 ; since which time the number of known species

has multiplied enormously. It is stated that there are now in cultiva-

lion in Great Britain a greater number of species than were known in

1830 from books and herbaria taken together. The plan of the present

revision of the family is different from that of the former work. The

genera do not follow in regular sequence, according to any established

plan of arrangement. But those of which the author possesses the

most complete information are taken first ; while those of which be has

imperfect materials are postponed, in hope that the requisite data may

be supplied while the publication is in progress. To elicit the infornu*-

tion needed, a list of genera imperfectly or wholly unknown to Dr.

Lindley is given on the cover ;—in which we are surprised to find one

of our North American Genera, namely, the Tipularia of Nuttall.

We call the attention of our correspondents and botanical friends, who

possess duplicates or can obtain specimens of this rare plant, in order

that the want may be supplied. Specimens sent to the writer of tliis

notice will be duly forwarded to Dr. Lindley. The first part of the

Polia Orchidacea contains Slanhopea, Odonfoglossum, and five s"^^''^^

genera. Each genus is paged separately so that the whole nijiy

arranged systematically or alphabetically, when the work is complete ,

and ihe date of publication is printed at the bottom of the first page o

each genus.

The second part, containing Epimediim^ was probably issued a

Christmas. ^'^'
fh

4. Remarks on the Mode of Vegetation of European and ^or

American Trees transported to Madeira; by Prof. Oswald H^^^-'

<Ann. Mag, Nat. Hist., [2], x, S96, from Bib. Univ. de Geneva, A^r-'

1852, p. 325.)^M. Heer, of Zurich, so well known by his observ^^

ttons on the botanical geography of the Swiss mountains, havuig ^

compelled by the state of his health to make some stay at M^^^^'f^'.
|,

employed his time while there, in studying?, in various points oi vr^^'

the vegetation of that island, the climate of which is remarkaolyeq
b.e throughout the year. , d^;.
Smce his return he has laid before the Societ6 Helvetique de^

-

ences Naturelles, several interesting observations relative to the per

ical phenomena of vegetation. After remarking that all the ^vo
;

p^ants of Madeira are evergreen trees or shrubs, blossoming ver>
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during the cool season, he observes how much the species inlroduced
from more northern countries contrast with these indigenous species in
their mode of vegetation. ^
The oak and the beech, for instance, continue to lose their leaves

during (he winter, although the weather is then milder than it is in sev-
eral parts of Europe during the summer. Thus, at Funchal, the leaves
of oaks {Quercus pedunculata) planted in some public gardens and
promenades, began to grow yellow at the end of October, and gradu-
ally became dried up to the 1st of January. Some isolated trees began
]o shoot by the 10th of January, and were green again on the 6ih of
rebruary

; but all the others remained in a state of repose and were
not generally covered with new leaves until the 20th of February. In
Mr. Gordon's garden, at an elevation of 1800 feet, they were a month
later.

The leaves of the beech became yellow at Funchal by the 8th of
^ovember, at Mr. Gordon^s garden by the 28th of October. The
leaves, or at least the greater part of them, remained in a dry state
«pon the trees, until they began to shoot in the spring, which was about
the 1st of April. At Funchal, the terminal buds were open by the 8th
o'^ April, and the lateral a little later.
At Glarip, the period of repose of the beech on an average is 194

y^p; in Madeira, where the cold season is like the summer at Glaris,

" *^^49 days. The difference is only 45 days. The oak in Swhzer-
J3^a has a period of repose nearly equal to that of the beech, whilst at
^^adeira it is only HO days, or 49 days less than the beech. M. Heer
•^^^Pposes that this difference may arise from the beeches of Madeira
naving been introduced from England and the oaks from Portugal, so

^^ the latter would have previously acquired the habit of losing their

^^M^
'^^^^ ^"^ vegetating sooner than in the center of Europe,

M. Heer ought perhaps to have added, what he no doubt knows, that
^udden variations of temperature in the twenty-four hours, especially
^^ instantaneous diminution to 32'' Fahr. or lower, are one of the great
causes of the fall of the leaves in Switzerland. The absence of these
sanations retards the phenomenon in the west of Europe, and still

^"re in Madeira.
f" the facts stated by M. Heer,—facts of which we previously had

^^'^mples in the hothouse culture of tropical plants.—there is a proof

!
^^fiat important physiological law, too often forgotten by meteorolo-

I'^^i
that the same temperalxire or the same sum of temperatures^ com-

j^^^d icith the season, does not always jyroduce the same efect upon or-
g<^nized beings.

^
Every species is as it were a machine which performs its functions

^aer the influences of external causes, modified by particular internal

^nditions. These vary not only between one species and another, be-

p?^V"^
race of a species and another, and even up to a certain

P ||it between one individual and another, but also between one period

^^
another,—the same heat after the repose of vegetation for instance,

producing the same effect as in other circumstances.

1q
^ Aladeira, the Plafanus occidentalism a native of the United States,

^ses lis leaves very slowly from the middle of October, or rather they
^'^Gually become yellow and fall afterwards from the action of wind
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and rain. -The repose is complete in January, February, and up to

April, during a period of 87 days. The Liriodendron tulipifera^ also

a native of North America, has a complete repose of 151 days.

The apple and pear trees generally begin to lose their leaves in De-

cember. They come into flower, at Funchal, by the 7lh of April, and

their fruit is collected in August. There are, however, varieties of

apple and pear trees which flower and produce fruit twice in the year,

and one variety of apple is perpetually in flower and fruit. The peach

trees about the 4th of November already exhibit some flowers amongst

their leaves; they then, to the great asionishment of M. Heer, contin-

ued blossoming in abundance during the months of December and Jan-

uary, and the fruit came to maturity from the 23d of February to the

end of the summer. In February there were flowers on the upper

parts of the trees and fruit below, and it was also then the leaves were

renewed, the interval between the falling and shooting of the leaves

being scarcely sensible. The vines around Funchal began to lose their

leaves about the 24th of October. The soil of the vineyards in winter

offered the singular appearance of being covered with the flowers of

Oxalis speciosa (a Cape plant) and of Calendula arvensis, Nes^^

leaves appeared by the end of March, and by the 8th of April the

vines were completely in leaf, with young floral grapes. The flosvers

open at the end of April and the beginrung of May, and the vintage

takes place in September. The repose lasts 157 days.
5. On Fossil Pachydermala in Canada ; by T. Cottle, (from a

letter to the Editors of the Annals of Natural History, [2],x, 395, d^-

ted_ Woodstock, Upper Canada, April, 1852.)—I think it may be worth

while to record the first discovery of the remains of one of the large

extinct Pachydermata in Canada; for the Mastodon's remains mf^j-

tioned by Lyell are found on the right bank of the Niagara, which is

not in the province, although so close as to be only divided from it by

that river.

At the latter end of January, in cutting through, for the transit of a

railway, a narrow spit of land at the head of Lake Ontario known as

Burlington Heights, two bones of an Elephant were discovered (£"

primigeniiis ?), viz. the whole of the right ramus of the lower jaw to

beyond the symphysis, and a tusk. The tusk was much curved, as

will appear from the following dimensions :— length along the greaies

curve, 6 ft. 8 in. ; from the base straight to the point, 4 fu 2J in-
j

^^^^

feet from the base, to which length I suppose was imbedded in bone,

straight to the point, 3 ft. 3f in. The dimensions of the jaw s^'^^'^J!^
the angle to the symphysis 19 in., from the condyloid process to tn

symphysis 2 ft. 2 in,, from the angle to the top of the condyloidjjro-

cess 18 in., from base of angle to top of the coracoid process 1- ^

•

The jaw contained only one molar; this tooth was very perfect;

width of the upper surface 3^ in., the length 13, of which 4^ had bee

Used

The remains were found 40 feet below the surface and 60 above '

level of the lake, in a layer of sand, superimposed on which were b

cessive layers of cemented gravel and sand, the layers of gravel va
)^^

mg both m width and in the size of the pebbles: this narrow spii

land seems to have been a bar formed at the mouth of a large e^^un :
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which must have flowed into Lake Ontario. To the east of this bar is

Burlington Bay, the head of Lake Ontario, from which it is separated
by a similar bar through which a canal is cut into the lake, and which
bank I am informed is still rising. To the west are the Dundas marsh-
es, which find their exit into Burlington Bay round the point of Bur-
lington Heights, and through which the Desjardin Canal is carried.
Behind Dundas, running east and west, is a long, deep and wide valley
bounded on the north and south by ridges of Niagara limestone, and
down which valley doubtless once flowed a large body of water.

In sinking a coffer-dam near this spot for the foundation of a bridge
^vhere the railroad will cross the Desjardin Canal, were found, deep in
the silt, the scapular and some fragments of the bones of the extremi-
ties of an herbivorous animal about the size of a fallow-deer*

V. Astronomy.

1. The Nineteenth Asteroid.-—The planet discovered on the 22d of
August,^ 1852, by Mr. J. R. Hind of London, has been named Foriuna.

2. Tke Twentieth Asteroid^ (Comptes Rendus, xxxv, 674,)—Prof.

'^- ^^ G^asparis has a.dopted for the planet discovered by him on the
19th of September, 1852, the name Mas^ialia^ out of respect to M.
^nacornac of Marseilles, who discovered the planet independently on
|jje 20th. The following elements of this planet, computed by Mr.

1 t!^°^
Riimker from the Hamburg observations of September 30, Oc-

lober 26, and November 19, have been communicated to the Astro-
^mical Journal

. Epoch 1852, November 0, m. t. Berlin.
Mean longitude,

. . 297^ 0' 4&^'0

Longitude of perihelion, . 94 32 39 -7
\ Mean Equinox

,
*' " asc. node, . , 207 8 47 6 J 1853, Jan. 0.

Inclination,
. . , 40 28 -1 •

Angle of excentricity, . 10 3 27 -5

Log. of semi-axis mnior. . 0'3890493

_ .
2-9664326

3. New Planets—Twenty-first Asteroid, (Astr. Jour., No. 52.)—At
Sanson the 15th of November, 1852, another planet, which has been
named Luletia, was discovered by Mr. H. Goldschmidt. It resembled
ptar of the 9- JO magnitude. Mr. G. Rumker has computed the fol-

jj^^fig elements, from observations made at Paris, November 18, and
Hamburg, November 28 and December 3.

w Epoch 1852, December 0-0, Berlin m. t.

J^ean longitude,
. . 61° 29' 23"-3

^°ng. of perihelion, . 309 53 19 -4 >
^j^^^ j, j^^^ ^g-g.^^

r ,.
" asc. node, . 78 38 48 -4 j

^

^"chnaiion,
. . 3 19 49 -7

f^gleofexcentriciiy, . 19 5155-2
^^'^g- of semi-axls major, 0-4157699

mean daily motion, 2-9263517

Kef'
^f^'*'l'-«econ(i Asteroid, (Astr. Jour., No. 52.)—On the 16th of

^^ember, 1852, Mr. J. R. Hind discovered a new planet which he

tis muior,
mean daily motion,
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estimates as of the 10*9th magnitude- By comparison with Lalance

10056, he oblalned Nov. 17, 11^ 51*^^^ 52^^ Gr. m. t., R. A. 5^2"^

49-38, and N. P. D. 65° 26' 44''-5- Mr. E. Vogel has calculated tlie

following elements from observations of November 12^ 24 and 30.

Epoch 18525 December 0*0, Greenwich m. t.

Mean longitude, ... 22'' 27' 0'^-5

Long, of perihelion, . . 46 13 28 "9 > Mean
'' asc. node, . . 66 53 6 '1 J Eqx. 1852-0.

Inclination, . . . • 14 20 12 -6

Angle of excenlricity, . . 6 11 -8

Log. of semi-axis major, . » 0'4685289
Mean daily motion, . - . . 703""41748

Mr. Adams, being requested to name this planet, has proposed to

call it Calliope.

5. Tioenty -third Asteroid^ (Astr. Jour.)—In a letter to the editor of

the Astronomical Journal^ Mr. J. R. Hind announces the discovery of

another planet at 6^^ 30« of Dec. 15, 1852. He describes it as sWnh^S

like a star of the lO'lhh magnitude, with a pale bluish light. By

comparison with Lalande 6129, he fouud the following positions:

1852. Greenwich m. t. R. A. N. P. D.

Dec. 15. 7^^ 18«i 39«'2 3'^ 12^^^ 4s-98 73" 10' 16'''4

8 42 2-0 3 12 2 -70 73 10' 3'"9

Daily motion about . . -39^ ^3''5

Mr. Bishop, at the request of Mr. Hind, has selected for this planet

the name Thalia,

VI. MiSCELLAKEOUS INTELLIGENCE.

1. Ericsson's Caloric Engine,—The moving power in Ericssons

Engine is well known lo be the expansion of air by heat, which expan-

sion at 32° F. is about ^^^ for each degree of Fahrenheit added, ij

is now a fact that this power has been proved sufficient to move avesse

of the largest size at the rate of 7 miles an hour; and the public >v^

with much interest for the final trials that shall test its claim to

^^

admitted as a successful rival of steam. For a large and ^^^^^^^

drawing of Ericsson's Caloric Engine, we refer our readers to a P^

in the February number of Appleton's Mechanics' Magazine, wni^

was furnished by Capt, Ericsson himself. The following F^f^^"'^^,,

are rnainly from this plate, and from Capt. Ericsson's ^^^p^'PP^^f
jj^j

companying it. It represents the stationary test-engine, which is l^e

for illustration than that in the ship. . ,
j^iit,

In this stationary engine, two working cylinders 5 feet ^^ Kf
with pistons 6 (eei in diameter, stand about 1 foot apart. Ij-^c^^^

these cylinders is concave at bottom, and rests directly over
^"J j^^

Upon the top of each working cylinder is built a second smaller cyi^

^^^^

cylinder) wholly separate in its chamber k/>^^^

Deiow; It IS nearly 5 feet in diameter, and 4J in height.
l^''^^%cyhnder appended to each working cylinder ior supplying ^^^

^^''[j^je,

also Its piston ; and both pistons, having their centers in the same

work up and down together with the same shaft ; the two pistons

connected by two rods. The working piston, or that of the lowe

ipply
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inder, is two feet or so thick, the interior being filled with clay and
charcoal to prevent the conduction of heat through from below.
On one side of either large cylinder near the bottom, there is an open-

ing for the entrance of the air for raising the piston and for its passage
out as the piston descends; and close by this opening, just outside,
there^isa mesh-work of wire, called the regenerator, ihrough which
the air passes, both on entering and going out- This regenerator is 26
inches high and wide, and is filled with 200 disks of wire-net, having
10 ^meshes to the inch, making 67,600 meshes in each disk, and
13,520,000 in the whole regenerator, forming thus an apparatus for cool-
ing the air that leaves the engine, and at the same time for warming
the air that enters. There are 41J miles of wire in each regenerator,
and the amount of surface it presents is 2014 square fceU equal to the
entire surface of 4 steam boilers, 40 feet long, and 4 feet in diameter.
The air going out loses about 480° F. of its temperature, and the same
aniount is the next moment communicated to the air passing in.

The supply-cylinder, (upon each working cylinder,) is simply a pump
for pumping in air. As its piston descends (simultaneously with the
forking piston), a valve at top opens from external pressure, and air

passes in from without. On rising, the pressure closes this valve, and
ppens another; and through the latter the air passes into a flue, opening
^nto the air-receiver—a large rectangular box placed vertically, meas-
uring 7 feet by 3J. From the bottom of this air-receiver, a flue leads
to the regenerator, and so into the large cylinder below the working
piston. Thus there is a free communication for the air from the upper
l^linder (the supply-cylinder) through the air-receiver alongside into

Jhe bottom of the lower or working cylinder, the air passing through
ihere^enera/or just before entering the latter. The ascent of the up-
P^r piston expels the air from the upper cylinder, and compels this air

^0 make this circuit. Just before reaching the regenerator, there is a
^'^/ve, which closes through the action of the engine, when the air has

J'^ised the piston f ths of the full up-stroke ; but until this moment on
i^e rise of the pistons, the communication is free between the upper part

°^ the upper cylinder and lower part of the lower cylinder. When the

jvorking piston has reached its full height, the air which has raised it is

to be got rid of: for this purpose, another valve opens, and this air (first

J^^king its way, as above said, through the regenerator, where it is

jeprived of its heat), passes out through this valve, and escapes mto
^^e atmosphere

; when the piston begins to fall by its weight.

ihe commencing descent of the piston again opens the valve at the

^^P of the supply cylinder, letting in the air from the atmosphere
ground

; and next, its rise closes this valve and opens that one leading
^nrough the air-rccciver and regenerator to the lower cylinder below

piston
; and so it goes on as just described,

e have thus rriven the particulars respecting one of the great cyl-

the

W
^^ers, and its sul^sidiary supply-cylinder." The other of the pair is

Fecisely similar. The two shafts, as usual, connect with a common
°^king beam

; and of course the rise of the piston on one side con-

oih^
^^^^'^ atmospheric pressure in producing a descent in that of the

^^CQND Seri£s^ Vol. XV, No. 4^L—March, 1853. S7

\
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The fire acts directly against the bottom of the large cylinders.

When the engine is in full action, iKe air entering, say at a temper-

ature of 60°, will be heated to jkbO"" on passing through the regenera-

tor, by taking up the heat left in the regenerator by the hot air that had

just before passed out; and as 480° are ail that are required, the bal-

ance is supplied by the fire. The air at 480°, on now leaving the cyl-

inder, Is cooled down to 90° F., or but 30° above the temperature before

entering. So great is the effect of the regenerator that the temperature... . .. _ . _ .

posite side, in all cases differ by at least 350° F., when there are suffi-

cient fires in the furnaces.

Mr. Ericsson makes the following statements:
" In regard to loss of heat^ the result of ample trial has been, that at

no time has the temperature of the escaping air exceeded that of

the entering air by more than 30^. As this differential temperature

exhibits the positive loss of heat^ it becomes important to ascertain

its amount in pounds of coal : the area of the supply piston is 2626

square inches, and its stroke two feet ; hence 36^^ cubic feet of atmos-

pheric air is supplied for each stroke, and therefore at 30 strokes 1092

cubic feet, and for both cylinders 2184 cubic feet per minute= 131,040

cubic feet per hour. The weight of atmospheric air is nearly 13^ c^'

bic feet to the pound, and hence it will be seen thai 9706 pounds of air

pass through the engine every hour. We know that one pound of coal

will raise the temperature of 10 pounds of water 1100^; the specific

heat of water being to that of air as 26 : 100, it will also be seen that

38/^ pounds of air will be elevated in temperature 1100° with one

pound of coal ; now the observed loss of heat in the engine being 30 ,

the fact will be established that the loss will be only one pound of coal

for every 1408 pounds of air passed through the engine, which, on

9706 pounds, proves the actual loss of heat in both regenerators to be

only 6y^^ pounds of coal per hour ; a pressure of 13 pounds being si?^"

tained in the receiver exerting 60 horse-power, with an actual waste o

only 6-8 pounds per hour, it will be found that two ounces of coal per

hour per horse-power is the quantity of fuel absolutely wasled m t

process of transfer. The actual consumption of the engineJs
ho^eve^^'

nearly 40 pounds per hour, which
"

- - .
^ "'^

be chiefly carried off by radiation _. ,

that radiation will be prevented ; as the machine stands, a horse-po^v^^

is produced by a consumption of less than 11 ounces to the borse-po
•

er per hour.

''The following particulars are of considerable practical importance*

is thus proved by the foregoing'

of heat ; on a large scale much oi

" 1st. The valves g aad A [for the ingress of air io the Jowercyn^

der and egress from it] are not subjected to heat, the caloric

taken up by the wires before reaching the valves.
. ^^"2d. The temperature of the packing of the working pistons

not exceed boiling heat at any time. , .^at
"3d. As only a slow radiating fire is needed, it has been f^""^

-^,3

mon whitewash, applied to the under side of the heater, remcommonV.UUUUUU wnuewash, applied to the under side ot tlie nem^y --
j

for several weeks; this proves conclusively that the effect of tne

IS quite harmless.
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*'4lh. A hole of half an inch in diameter, kept open for several
hours in the valve chest, does not sensibly affect the pressure in the air-
receiver, so abundant is the supply of air; this fact has surprised all
practical men who have seen the engine ; it proves completely that the
machine need not be perfectly air-tight, as supposed by many,

"5th. After putting a moderate quantity of fuel into the furnace, it

nas beea found that the engine works with full power for three hours
without fresh feed, and after removing the fires entirely, it has fre-
S'^ently worked for one hour."
He pass from these observations on the stationary test-engine to a

fevv words on the ship, of which, Mr. Ericsson in his paper does not
particularly speak.

In the ship Ericsson, there are 4 working cylinders, the diameter of
each being 168 inches, and the stroke 6 feet. The diameter of the
supply cylinders is 137 inches. Iron wire of one-sixteenth of an inch
^sused for the regenerator. The amount of coal consumed by the
four furnaces per day, is 6 to 7 tons. The disks of the regenerators
We each 500,000 meshes, and the temperature of the air within the
working piston when in action is stated at 444° F, The valve cutting
o« the air on the up stroke is closed when the piston has risen x^^^hs
0^ ihe whole stroke.

vve do not at present undertake to discuss the probable success or
ailure of ihjs important enterprise. We have been told that the ship
•^aws with its present engines and without cargo or coal, 17 feet of
ater. It remains to be seen v/hether the increase of rapidity from 7
Hes an hour tojotfr^een does not prove impracticable, as many fear

aod others hope; the contrary must be the desire of all well-wishers
01 humanity.

'«. Toronto Observatory.—In the address of the president of the
^anadian Institute at Toronto, Capt. J. H. Lefroy, we observe the an-
ouncement that the home government is about to withdraw from Can-
^^ "the military detachm'ent by which a series of observations in

the neigborhood of

be a great misfor-

agnetism and meteorology has been sustained in
Toronto since the year 1840." This removal will
pne to science, as*'it detaches Capt. Lefroy from his field of successful
^w, in which the continent has had a deep interest; and especially

^ u~as has been intimated to us—the fine collection of instruments

Sid
^?"^ ^^ ^^*^'*^^ ^^^^^ observations have been made during so con-
erable a number of years, should also be withdrawn from this con-

^^"eat and returned to England.

act
11^

^^ ^ national observatory is sealed,—and it appears (o be
^^/ually so,—we shall be gratified to learn that the local government
Unada, encouraged by the efforts and influence of its enlightened

^^^^tins, should favor the establishment of a Colonial Physical Observa-
^^yon the same basis, and if possible retain the valuable instruments

j^T ^^. '^O'^onto. Were the undertaking to be sustained by the talent

^ science which we know to exist among the people of the province,

y^J^
as among military gentlemen occasionally resident in Canada,

herTf"^^
doubt that it would be successful in contributing largely, as

toa^^
•''^' to the progress of physical science on this continent. For

S^etic, meteoroloorical and auroral observations, Toronto is one of
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the most important points in North America. We hope to hear that

active efforts have been made for the establishment of such an Insiitu-

lion and we shall cordially wish it success.

The self-registering mBgnetical instruments that have been success-

fully used in Canada by Capt. Lefroy, are peculiarly excellent and

exact in their records, and it is very desirable that similar instruments

should be introduced at Washington, Cambridge, and other observato-

ries in the United States,

3. The ejl Stereoscope ;* by Sir David Brewster,

(Phil. Mag., [4] iii, 20.)—This form of the stereoscope requires only a

small prism and one diagram, or picture of the solid, as seen by one

eye ; the other diagram, or picture which is to be combined with it, be-

ing created by total reflexion from the base of the prism. This instru-

ment is shown in fig. 1, where D is the picture of a cone as seen by

the left eye L, and ABC is the prism, whose base BC is so large that

when the eye is placed close to it, it may see, by reflexion, the whole of

the diagram D. The angles ABC, ACB must be equal, but may be of

any magnitude. Great accuracy in the equality of the angles is not

necessary ; and a prism constructed by a lapidary out of a fragnnentof

thick plate-glass, the face BC being one of the surfaces of the plate,

1.

will answer the purpose.f When the prism is placed at ahc, figv^j?^

one end of a conical tube LD, and the diagram D, at the other end, m

a cap which can be turned round so as to have the line mn, ^^'^'^^ P^.^'

ses through the centre of the base and summit of the cone parallel t

the line joining the two eyes, the instrument is ready for use- The o •

server places his left eye' at L, and views with it the picture at Dt ^s

2, while with his right eye he views the same picture directly-

»w, ,v.. p.a..ir» iiib itiiL eje ai ju, ana views wnn u uit; pn.iu'— •

seen by total reflexion from the base BC or be of the prism, figs-
\^l

first of these pictures being the reverse of the second D, hke all pi

tures formed by one reflexion, we thus combine two dissimilar pictur^

into a raised cone, as in the figure, or into a hoUoio one, if the p^ci\i

at D is turned round 180"*.

The bnef notice of this stereoscope on page 141 is incorrect -^ , "rC fl'

t In this case the prism may have the form BcdC. fig. 1, the parallel sides p .^^
being the original faces of the piece of the plate glass, and the inclined faces iK,

only, the work of the lapidarj
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If Ihe conical tube LD is held in the left hand, the left eye must be
used

;
and if in the right hand, the right eye must be used ; so that the

hand may not obstruct the direct vision "of the drawing by the eye
which does not look through the prism. The cone LD must be turned
round slighlly in the hand till the line mn joining the centre and apex
of the figure is parallel to the line joining the two e}'es. The same
nne must be parallel lo the plane of reflexion from the prism ; but this
parallelism is secured by fixing the prism and the drawing.

Ills scarcely necessary to Slate, that this stereoscope is applicable
only to those diagrams and forms where the one image is the reflected
picture of the other.

If we wish lo make a microscopic stereoscope of this form, or to
magnify the drawings, we have only to cement plano-convex lenses, of
the requisite focal length, upon the faces AB, AC of the prism, or

! V^ ^^^^P'^'* Still, to use a section of a deeply convex lens, and ap-
ply the other half of the lens to the right eye, the face BC having been
previously ground flat and polished for theVrismatic lens. By using a
?ns of larger focus for the right eye, we may correct, if required, the
imperfection arising from the diflference of paths in the reflected and
irect pencils. This difference is so trivial, that it might be corrected
y applying to the right eye the central portion of the same lens whose
'""g'" is used for the prism,

Pp i^"^^'^^^/a Chromatic Stereoscope; by Sir David Brewster, K.H.,
^•^^^, V.P.R.S. Edin., (Phil. Mag., [4] iii, 31.)—In the year 2848, I

ommunicated to the British Association, at Swansea, a brief notice of
the principle of this instrument *

We look with both eyes through a lens, about 2^ inches in diame-
^i" or upwards, at an object having colors of different refrangibililies,

as the colored lines on a map, a red rose among green leaves, or

^,7
^'^^rl^it object upon a blue ground, or in general any two simple

J^'ofs not of the sanne degree of refrangibility, the two colors will ap-
P^jr at different distances from the eye of the observer.

I
" '"'s experiment we arc looking through the margin of two semi-

nses or virtual prisms, by which the more refrangible rays are more

th ^^'a-^'^
^^^" ^^^ ^^^^ refrangible rays. The doubly-colored object is

"s_a[vided into two as it were, and the distance between the two blue

Sr'T^
is as much greater than the distance between the two red por-

j.

"^s (red and blue being supposed to be the colors) as twice the devia-

len°

^'^"^"'^^^ ^y the virmal prism, if we use a large lens or two semi-
^es, or by the real prisms, if we use prisms,

the
"^^?"^s of different colors being thus separated, the eyes unite

the"^!^^
'" ^^^ stereoscope, and the red image takes its place nearer

j,g^°^^'"^'er than the Hue one, in the very same manner as the two

at a"^?'
P°"'ons of the dissimilar stereoscopic figures stand up in relief

*ill T^"^^ ^""O"! their more remote portions. The reverse of this

aool
P'^*^^ '*' "'^ use a concave lens, or if we turn the refracting

Ses of the two prisms inwards.

rf"

^ B-eport of the BHtkh AQcnrmfmn at Swansea. 1848. Trans.
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Hence it follows, and experiment confirms the inference, that we

give solidity and relief to plane figures by a suitable application of

color to parts that are placed at diiferent distances from the eye.

These effects are greatly increased by using lenses of highly-dis-

persing flint glass, oil of cassia, and other fluids, and avoiding the use

of compound colors in the objects placed in the stereoscope.

5. Spots on the Sun^ (L'Instilut, No. 984.)—M. Rodolfh Wolf writes

with reference to the recently discovered periodicity in the spots on the

sun, that he is engaged upon an extended memoir on the subject, which

will comprise all of importance that is on record respecting the spots

since their discovery, and the results of his own observations. He has

examined some 400 volumes in looking out the history of the subject. In

the first chapter of his memoir, he will deduce from 16 different ascer-

tained epochs of minimum and maximum, that the mean period for the

spots should be fixed at ll'lllzb 0-038 years, so that 9 periods are just

equal to a century. In the second chapter he will show that for each cen-

tury, the years 0, 1M 1, 22-22, 33-33, 44'44, 5556, 66-67, 77-78, 88'89,

correspond to the minima of solar spots. The interval between the rnini-

mum and maximum is variable, but averages five years. The third chap-

ter will contain a historical notice of all the records of spots from Fabri-

cius and Scheiner to Schwabe, with reference to the period ascertained.

The fourth chapter points out certain analogies between the solar spots

and the variable stars. The fifth will be devoted to showing that the

period of IMl years corresponds more nearly with the variationsin

magnetic declination, than the period of 10| years esta'blished by La-

ment. The magnetic variations follow the spots not only in their reg-

ular changes but also in their minor irregularities. The sixth chapter

will contain a comparison between the solar spots and meteorologica!

notes and registers at Zurich between the years 1000 and 1800. Itfo^'

lows, conformably to the views of Herschel, thai the years when the

spots are most numerous are in general more dry and more fertile tna

the others, the latter being more stormy as well as moist. The ^^'^!

^

borealis and earthquakes increase in a striking nnanner with the i

crease of the spots. mr

6. Meteor observed at Toulouse hy M. Petit, and at Bordeaux by ^
•

Abria, (L'lnstltut, No. 978, Sept. 29, 1852.)—The c^jc^'^^'^^^^om
from the observations show that the meteor was 253 kilometers {

The

235

268 kilometers; and when seen at Toulouse it was 149J k. i^c

earth. Apparent rapidity from M. Abria's valuation 214'4k.
;
n

Petit's, 62J k. Absolute rapidity in space, from M. Petit, 75 k-
^^^

diameter according to M. Petit's observations was 215 meters ^:r^

English yards) ; and he concludes that the meteor was a cosmicai

moving in space. ,, p^ve
7- Oa a new Meteoric stone from Outersioh.—Last year ^^^'

.^^^
presented to the Prussian Academy at Berlin a meteoric stone w

fell at Giitersloh on the 17th of April, according to the testinionj^^

Dr. Stohlman. M. Rose has since received another large piece
^^^^

the same locality and a fragment weighing over three ounces \^a

• kilometer English
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to the Academy by M. Stohlman. The cabinet of Meteorites at the
Museum of Berlin contains meteorites from 97 localities, 33 of which
are meteoric irons, and 64 meteoric stones. The whole known num-
ber of distinct meteoric irons according to Dr. Wm. S. Clarke now
amounts to sixty.

OBITUARY.

Dr. Da^^iel Drake.—Dr. Drake died in Cincinnati, the city of his

residence, on Saturday morning, November 7, being sixty-seven years
old. He began the practice of medicine in Cincinnati, at the begin-
ning of the present century, at which time that city was a village,

with one brick house in solitary contrast to those o( logs and boards
about it.

Dr. Drake's name is the most eminent in the annals of Western
medicine. His great work on the Diseases of the Valley of North
America is the result of well-directed industry, and the most indefati-

gable research. The first volume only has yet been published. We
trust that the second may be ready for the press, for otherwise his death
Will indeed be a double calamity to the public and to the profession.

This work has been pronounced by competent medical critics to be one
of high merit; and its foreign reputation is equal to that which it en-
joys at home. It must ever remain an important portion of our perma-
nent medical literature.

,

Apart from his labors in his profession, Dr. Drake, on various occa-
sions, delivered lectures and orations on subjects of public interest,

^any of which have been published. They are marked by vigorous
and original thinking, and by the practical value of their suggestions,
fney would afford materials for a valuable volume.
Dr. Drake was extremely fond of recalling the past. The scenes of

"^s youth lived most vividly in his memory, and in his fervid descriptions,
they glowed in all iheir original beauty and freshness. He was always
^ady to do justice to his cotemporaries ; and in speaking of his own
^^rly and somewhat rough professional experience, he often brought in

^necdotes creditable to those who were his competitors for the public

^J)^or. His memory was a store-house filled with an infinite variety of
things both large and small, from the treatment of a hypochondriac
patient fifty years ago, up to what had been written and said in relation
to those great problems of humanity which have taxed the loftiest

powers of the human mind in all ages.
^^ the decease of Doctor Drake, Cincinnati has lost one of her pio-

^^er citizens, one of her greatest men, and the writer to whom she is

^03t indebted for her prosperity. He dearly loved his city, which had
S'^own up in the wilderness, immediately under his own eye. He had
^\ved there when it was a little village, and he lived to see it a great

^'^y>the * Queen of the West.' It is not strange then that he loved

^ city consecrated to his heart by affliction, by adversity and by pros-

^f^^y'^^^ie city in which he had met with both success and suffering

—

'^^re his affections had ripened, flourished and decayed—where the
P^t was full of reminiscences of gladness as well as of gloom—where

th^ v'^^
^^^ ^^^" ^^^ half a century, a period marked by events of

^^ ^'^^ ^hest importance.
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As a lecturer on subjects connected with his profession, his reputa*

tion was unsurpassed by that of any of his coadjutors. As a medical

lecturer, ^^w have been engaged so long and so devotedly, while none

have excited more general attention, or attracted a greater number of

students anxious to listen to the wisdom which fell from his lips. .He

was, at the time of his decease, a member of the faculty of Ohio Med-

ical College.

From what we know of his habits, we trust that he has left behind

him ample materials for the construction of a biography. A well-

written volume is due to his memory, and the incidents and the associa-

tions of his life will afford ample materials, full of interest and instruc-

tion. There are those still living who were his early associates and

companions during the long period embraced by his professional hie,

and from them much may be gathered of deep interest in relation to

our departed friend. He was always the friend of young men of tal-

ent and merit, and many are now on the stage of life who look back

with feelings of profound gratitude to the generous sympathy and many

kindnesses he showed them in their days of trial. He was not only*

man of high talent, but he was also one of the most painstaking and

-laborious students that we have ever known. His success is mainly to

be attributed to his unswerving diligence. He was never satisfied as

long as he knew that he was ignorant of any of the phases of a sub-

ject. His example in this respect is valuable and ought to be followed

by all those who aspire to fortune or to fame in their profession.

The facts in the above notice are somewhat abridged from an article

published in a Cincinnati paper, and copied into the Louisville Weekly

Journal. We believe them not to be exaggerated. . -

Dr. Drake was perhaps the first writerVho called the attention ot

geologists to the drift and boulders in the vicinity of Cincinnati, ana

his little volume, in which the facts are contained, may still be rea

with advantage, b. s. sRm

Prof. C. B. Adams.—The steamer Petrel, which arrived at New \oxi

from St. Thomas, W. L, on Saturday, brought the sad inielligence ottn

death at that place, of Prof. C. B. Adams, of Amherst College- l^^^

Adams had become widely known in the scientific world, by h*s a

in the departments of Geology and Zoology ; and in his unexpecte

mise, Science has to mourn the loss of a most indef^Uignble and accu

investigator- For some years he performed the duties of State beo og^^

of Vermont, and his reports in that capacity have been publisne •

^^^
conjunction with Mr. Gray, of Brooklyn, he had just ^^"^^

\^^^^\
published a valuable elementary work upon geology. v a the
visits which he had made to Jamaica, he had thoroughly studi

"

marine, fluviatile and terrestrial mollusks of that island, and
^^^..^j^j^

its Fauna by the publication of several hundred new species.
^^

a few years past his attention had become particularly
^^'"^^[f gt d

ological Geographj, a field in which he saw that a nch ^^^ , ]^

scientific truth was yet to be gathered. The last volume ^t^^^J:,^ ^f

of the Lyceum of Natural History of New York, contains tlie re^^
.^

his sojourn for a few weeks at Panama, in the Winter of l^^-
^.^^^

the form of a treatise upon the Zoological Province of ^^^^J^^^^ jistri-

catalogue of its mollusks, and full notes upon their geograpwca
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bution. He had projected a similar but more elaborate work on the
geographical distribution of the molhisks of the Caribbean Zoological
Province, a work for which his previous visits to the West Indies had
eminently qualified him. Impaired health rendering another visit to a
warmer climate advisable, he had designed making this visit also sub-
servient to the collecting of facts and material for hi» favorite object.
But shortly after his arrival at St, Thomas, in December, he was at-
tacked by the prevalent fever,—and when the friends around him hoped
Inat he had passed the crisis of the disease, he suddenly sank from ex*
hausiion, and died on the 19th of January.^iV. F. Daily Times, Feb. 1.
We have from time to lime had occasion to notice the publications

ot Prof. Adams ; and only in our last number we announced the *ap»

pearance of his last great work, on the Mollusks of Panama, and the
labors m which he was engaged in the neighboring seas. Some of the
resufts of his investigations are embodied in the Paper in the preceding
number (vol. xiv, p. 389) on the Geographical Distribution of Mollusca,
by Mr. T. Bland.

^ "" ^

oEAEs C. Walker.—This eminent astronomer and mathematician
Jied on the 30th of January, 1853, at the residence of his brother,
Judge Walker, on East Walnut Hills, near Cincinnati, Ohio-
^ears C. Walker was born at Wilmington, Mass., on the 28th of

^larch, 1805; graduated at Harvard University in 1825; taught a pri-
^ale school in Philadelphia for several years; was for a considerable
period actuary in the Pennsylvania Life Insurance Company; a short
jme attached to the National Observatory, but for several years prece.
^^ng his death was one of the assistants of the U. S. Coast Survey.
As a child, his precociousness was the wonder of the village. At

Afi

ege, he was remarkable for his aptness in acquiring languages,
lerwards he became an enthusiastic devotee of science. The ar-

cfiiveg of the American Philosophical Society, Franklin Institute,

"I'tnsonian Institution, and other learned societies here and in Europe,
«l attest a zeal for scientific research, which has at last resulted in his

J^'if'yrdom. For the last three or four years, apart from his regular
QWies in the coast survey—of themselves sufficiently arduous—he has
wrowed from needful rest so many hours, in order to discover the orbit
nu make the ephemeris of Neptune, and to determine the velocity of

^ transmission of the fluid along the telegraph wires, that about a year
go his brain gave way, and he was for several months In a lunatic
sylum.

^
In October last, he was thought to be so far recovered as to .

J.stify hisremoval from the asylum, and he came to Cincinnati ona •

'^'^ to his brother. Here he sradually resumed his labors, both in

coast

he h°^
^<^Ptune for the American Nautical Almanac. In December,

j,j

"^^ "lade all his preparations to depart for Washington, and resume

J/^S^'ar duties there as chief of a party in the survey, when an at.

'^ of bilious fever frustrated all his plans. From this fever he

»:,u"l^'' !« have recovered, but

In !!!
°P^ °^ ^ second rally

deeolw
,''''^'^'' °f science, b

°;^P'y felt
J for he had with t'

.
SSSCOKD

SbbKS. Vol. XV Wn AA

1 gave

abroad

pondeoce

March, 1853, 3S

1
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growing reputation. But beyond these, and his own family circle, he

was little known. In politics he never mingled. For the ordinary

amusements and excitements of the world be had no taste. His one

absorbing passion was a love of science, and that for its own sake.

Seldom has there been a man so highly gifted, of more retiring mod-

od Cirt. Gat.y

Feb. 1.

[VVe subjoin the following sketch of Mr. Walk
given at a meeting of the officers and members of the U. S. Coast

Survey, by Prof A. D. Bache, Superintendent.

—

Eds.]

We have met to pay our tribute of respect and feeling to one of our

most distinguished and valued associates, SearsC Walker, Esq., whose

failing health for more than a year past has kept us in anxiety and fear

for the result which has now come. Mr. Walker was attacked by bil-

ious fever some weeks since ; and though his mind was clear, his plivs-

ical strength was not adequate to resist the effects of the disease.

The services which Mr. Walker has rendered to the coast survey are

known in a general wav to most of those whom I address. He had

made the largest collection of American observations of moon culmina-

tions and occultations ever made in the country, and prepared to di3»

cuss them thoroughly for longitudes, and to bring them io bear, as far

as applicable, by the geodetic results of the coast survey, upon the Ion-

itude of a central point. The magnitude of this labor would have

appalled an ordinary mind. He knew that by perseverance it could be

accomplished. During this discussion he reached the conclusion that

the longitudes from moon culminations could not be reconciled with

those from occultations, and that the theory must be reexamined for aa

explanation. His published reports show the successive steps of nfs

mvestigation, which was not completed at the time of his decease. /"

the midst of it, the new, attractive, and important subject of determm-

ing differences of longitnde by the telegraph was committed to nim»

and he threw all his zeal and knowledge^into the solution of this pro •

lem, and brought it to the successful condition in which it now is. "
^

early saw the impossibility of reading a near result by merely repeal-

ing the transmission and reception of signals, beats of a clock ^^^"^^

nometer, and that the beats sent and received must be of ^'"^^'^^^^^^1

regulated to different limes—as, for example, mean solar
^"^^J^^J^and seized all the consequences flowing from this principle. The te

graphing of transits of stars was original with him.
, j.

j^g

He soon became satisfied of the necessity for graphic ^^S^fJ^ n nj
iime results, and invited the cooperation of Mr. Saxton, of Mr- ^ *

of Prof. Mitchell, and of Dr. Locke in the solution. With him or.

«ted the application of this method to the registry of time o^serva
^^_

for general astronomical purposes, now developed by so many ' r

lous modes, and known as the " American Method." His
^f^'J'on galvanic wave-time, growing out of these experiments lo"^ ^'"!;-g ,o

of longitude, are by far the most valuable contributions yet m^ ^
this branch of science. In this subject alone Mr. Walker accomp'

^^,

a most remarkable five years' work ; but this was only a part "i

his mmd found there to do, and, aside from this and labors o
^

and nightly routine in computing and observing, he accompnsi

\
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work—investigation of the orbit and compulalign of an epliemeris of
Neptune—which of itself would have given him an undying reputation.
I cannot in this place describe how the training of a life was obtained
which led to these brilliant results for our work, and for American sci-
ence; nor can I trust myself now in an analysis of the mind and heart
of this friend for many years. I have faintly pencilled his doings
while closely connected with our work, shadowing merely his claims
to our admiration, respect, and gratitude,

—

Republic, Feb. 8.

William MacGillivrav,—This distinguished naturalist had just com-
pleted the fourth and fiflh volumos of his History of British Birds, be-
fore his death in September last. He was already on the brink of the
grave when his work was coinpleted ; and his concluding message lo
liis readers is his farewell to the world. He closes with the following
noble sentiments, " I have been honest and sincere in my endeavors to

promote the truth. With death, apparently not distant, before my eyes,
lam pleased io think that I have not countenanced error, through fear
or favor. Neither have I in any case modified my sentiments so as to

endeavor thereby to conceal or palliate my faults. Though I might
nave accomplished more, I am thankful for having been permitted to

^dd very considerably to the knowledge previously obtained of a very
pleasant subject. If I have not very frequently indulged in reflections
on the power, wisdom, and goodness of God, as suggested by even my
'"^perfect understanding of his wonderful works, it is not because I have
^ot ever been sensible of the relation between the Creator and hlscrea-
^;|'^s, nor because my chief enjoyment when wandering among the
"'llsand valleys, exploring the rugged shores of the ocean, or search-

J"?
the cultivated fields, has not^been in a sense of His presence.

^0 Him who alone doeth great wonders,' be all glory and praise.

*^a^er, farewell."*

.
The first three volumes of his work on British birds were published

'" 1837. Besides this, his great work, he published various memoirs
<^n birds in the Wernerian Transactions and elsewhere ; the " Con-
yiogisfs Texi-Book," which passed through six editions; a '^History

^' the Molluscous Animals of the counties of Aberdeen, Kincardme,

J»d Banff;" a " Manual of Geology,^' a volume on '^ British Quadru-
P^as/ forming the seventh of Jardine's Naturalists Library, besides

^^f^ous other works and memoirs.

VII. Bibliography.

J Jy
^^Vort on the Geology of the Lake Superior Land District; by

j'
^^" Foster and J, D, Whitnev, U. S. Geologists. Part II. The

^on Region together with the General Geology, 406 pp., 8vo. Sen-

g|^^
l^ocument. Special Session, March, 1851 ;

Executive I

St part of Messrs. Poster and Whitney's Geological Re[port was no-

^
?^ at some length in vol. xii, (p. 222) of this Journal, This second part

^^^*"s more fully into geological delails and principles, and embraces
^^J'vations of the highest value to the science. Many points in the

^^'^gy of the United States are ably discussed, and established as a

Athenrt}um, 1852, p. 298.
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par't of ihe now known history of ancient epochs In this hemisphere.

Among these, is the age of the extensive red sandstone formation of the

Lake Superior region, which more from its intersection by trap djkes

rather than from any other reason^ was formerly referred to the same age

with the Connecticut river red sandstone. It appears to be settled iliat

these rocks, as Messrs. Foster and Whitney announced in the first part

of their Report, are as old as the lowest Silurian, The occurrence of

Linguhi and Trilobites in this group, must be considered, the authors

observe, as conclusively settling its age. Mr- Logan of Canada, from

surveys there made, announces that the evidence is clear and indis-

putably conclusive.

The volume presents in the third, fourth and fifth chapters, a full ex-

hibition of the characters of the azoic system which they recognize as

existing in this and other countries below the lowest Silurian or Cam-

brian. The Trap Rocks, Lower Silurian system. Upper Silurianand

Devonian systems with their Fossils, are treated with fullness in chapters

6 to 13; part of which are by the learned paleontologist, Mr. James

Hall. Chapters 15 and 16 on Superficial Deposits, are by Mr. E. Desor.

Chapter 17 takes up the subject of the Elevation of Mountain Chains,

in which the views of Elie de Beaumont are accepted. Chapter 18, by

James Hall, discusses the Parallelism of the PalseoXoic Deposits of Eu-

rope and America, The following pages are upon the fluctuations of the

surfaces of the lakes, by C, Whittlesey
; magnetic variations and connpan-

son of Terrestrial and Astronomical Measurements, by C. Whittlesey;

and the Botany of the Region, by W. D. Whitney. The volume is

abundantly illustrated, and twelve plates are devoted to fossils.
There

are also three large folded maps, forming a separate thin octavo

Volume.

2. Report of a Geological Survey of Wisconsin, Iowa and Minne-

sota

Instructio

, and incidentally of a portion of Nehraska Territory, made m^
ructions f'om the United States Treasury Department ; by Ua^

Dale Owen, U. S. Geologist. 638 pp., 4io, with numerous ^^o^^'^^J^l

and a 4lo volume of plates and maps. Philadelphia, 1852.—The i)^-

port of Dr. Owen is elegant in its typography and illustrations ^'"°^^^^

in its science. The author, among the first of American g6°'°§'j,|g

ias contributed in his Report very largely to our knowledge ot

^^^

rocks and fossils of the West, and to the general progress of g^°°=j.

cal science. The volume gives elaborate descriptions of the 5^"^=!^

<;al formations of the Upper Mississippi, taking up the several ^'^^
^^

order, describing their features, materials, fossils, range, extent,

economical bearino-.

an

of m^"Next follow Dr. J. G. Norwood's Report on the Geology ot -"'
^^

—d Western Minnesota ; (5oI. Whittlesey's Report on Wisconsin .

•of Lake Superior; Dr. B. F. Shumard's Report on Geological feee

of ihe St. Peter's, Mississippi, Wisconsin, Barraloo, Snake ana ^
._

River; Dr. Joseph Leidy's Memoir on the Fossil Mammalia ana jv

^,
tilia collected during the survey, in which are descriptions ol ^ .^

_

genera as well as species. An Appendix on the fossils, an

tional chemical examinations by the author, with a catalogue m p .^^

%y C. C. Parry, and birds by H. Pratten, close this large and rno
^^^

portant volume. The quarto volume of plates, contains fifteen P'
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fossils, of unusual beauty, (seven of which are devoted to the remarka-
ble mammalia from the Eocene tertiary of Nebraska,) besides various
views, sections and maps. We might interest our readers with ex-
tended citations from its pages, but can a<id in this place only the fol-
lowing extracts relating to

Tht generalJealures and ancient Mammalia of the Mauvaises Terres
of Nebraska.

"^^^^r I^a^'ing the locality on Sage creek, [a southern branch of the
^neyenne,] affording the above-mentioned fossils, [fossil ammonites,
«^c, of the Eocene tertiary,] crossing that stream, and proceeding in the
direction of White river, about twelve or fifteen miles, the formation of
the Mauvaises Terres proper bursts into view, disclosing, as here de-
picted, one of the most extraordinary and picturesque sights that can
be found in the whole Missouri country.
t'rom the high prairies, that rise in the background, by a series of

terraces or benches, toward the spurs of the Rocky Mountains, the
traveller looks down into an extensive valley, that may be said to con-
tuute a world of its own, and which appears to have been formed,
partly by an extensive vertical fault, partly by the long-continued influ-
ence of the scooping action of denudation.

Ine width of this valley may be about thirty miles, and its whole'
^ngth about ninety, as it stretches away westwardly, towards the base

^1
the gloomy and dark range of mountains known as the Black Hills,

^s most depressed portion, three hundred feet below the general level
trie surrounding country, is clothed with scanty grasses, and covered

^y a soil similar to that of the higher ground,
lo the surrounding country, however, the Mauvaises Terres present
e most striking contrast. From the uniform, monotonous, open prai-

r^J
the traveller suddenly descends one or two hundred feet, into a val-

^y that looks as if it had sunk away from the surrounding world

;

saving standing, all over if, thousands of abrupt, irregular, prismatic,
^nd columnar masses, frequently capped with irregular pyramids, and
stretching up to a height of from one to two hundred feet, or more.

^0 thickly are these natural lowers studded over the surface of this

^•^traordinary region, that the traveller threads his way through deep
confined, labyrinthine passages, not unlike the narrow, irregular streets
?«a lanes of some quaint old town of the European continent. Viewed
*" ihe distance, indeed, these rocky piles, in their endless succession,
assume the appearance of massive artificial structures, decked out with
^H the accessories of buttress and turret, arched doorway and clus-
.^red shaft, pinnacle, and flnial, and tapering spire. One might almost
^^agiue oneself approaching some magnificent city of the dead, where

Y^^oj* and the genius of forgotten nations had left behind them a
»i^jlmude of monuments of art and skill

y^ descending from the heights, however, and proceeding to thread
^^'s vast labyrinth, and inspect, in detail, its deep, intricate recesses,

Th
'"^^'^^^^^ ^^ the scene soon dissipate the delusions of the distance.

^
e castellated forms which fancy had conjured up have vanished ; and

round, on every side, is bleak and barren desolation,

rav r
' *^°' '^ ^^^ exploration be made in midsummer, the scorching

y^ of the sun, pouring down in the hundred defiles that conduct the

4

•
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wayfarer through this pathless waste, are reflected back from the while

or ash-colored walls that rise around, unmitigated by a breath of air,

or the shelter of a solitary shrub.

The drooping spirits of the scorched explorer are not permilled,

however, to flag. The fossil treasures of ihe way, well repay its sul-

triness and fatigue. At every step, objects of the highest interest pre-

sent thennselves. Embedded in the debris, lie strewn, in the grea!est

profusion, organic relics of extinct anin^als. All speak of a vast fresh-

\vater deposit of the early Tertiary Period, and disclose the former ex-

islence of naost remarkable races, that roamed about in bygone ages

high up in the Valley of the Missouri, towards the sources of ils wes-

tern tributaries ; where now pastures the big-horned Oins moniana^ llie

shaggy buffalo or American bison, and the elegant and slenderly con-

structed antelope.

Every specimen as yet brought from the Bad Lands, proves to be of

species that became exterminated before the mammoth and maslodon

lived, and which differ in their specific character, not alone from all liv-

ing animals, but also from all fossils obtained even from cotemporanc-

ous geological formations elsewhere.

Along with a single existing genus, the Rhinoceros, many new gene-

ra never before known to science have been discovered, and some, to

us at this day, anomalous families^ which combine in their anatomy

structures now found only in different orders. They form, indeed,

connecting links between the pachyderms, plantigrades, and digin-

grades. For example, in one of the specimens from this strange local-

ity, described hy Dr. Leidy under the name o( Archceotherturn ^ we fin"

united characters belonging now to the above three orders; for t''^

molar teeth are constructed after the model of those of the hog, peccti-

ry, and babyroussa; the canines as in the bear; while the upper pa^^

of the skull, the cheek-bones, and the temporal fossa assume the form

and dimensions which belong to the cat tribe. Another, the Oreodon

of LeIdy, has grinding teeth like the elk and deer, with canines resem-

bling the omnivorous thick-skinned animals; being, in ^^^^^' ^,^?f^

which lived both on flesh and vegetables, and yet chewed the cud ii'^

our cloven-footed grazers.

Associated with these extinct races, we behold also, in the Mauya:5e^

Terres, abundant remains of fossil pachydermuta, of gigantic ^j"^^/

sions, and allied in their anatomy to that singular family of P'**^^^^^^

dean animals, of which the tapir may be taken as a living type. * f^

form a connecting link between the tapir and the rhinoceros; ^^^ ',

the structure of their grinders, they are intermediate between the ci

man and rhinoceros; by their canines and incisors, ^W ^^^,^^*^^^
^jj

tapir with the horse, on the one hand, and with the peccary and ho?

the other. They belong to the same genus of which the labors or

great Cuvier first disclosed the history, under the name of Pf^^^^ .^
um, in publishing his description of the fossil bones exhumed *^^^V^.

gypsum quarries of Montmartre, near Paris, but are distinct in ^P^^,
^

and one, at least, of this genus, discovered in the Bad Lands (^^

therium ProuUi), must have attained a much larger size ^^^\ !
Inagreen,argilIo-calcareous,.ijd^^^

^et of the base of the section, a ja>
which the Paris basin afforded.
»'» stratum, situated within ten feet
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this species was found, measuring, as it lay in its matrix, five ^eei along
Ihe range of the teelh, but in such a friable condition, that only a por-
tion of it could be dislodged ; and this, notwithstanding al! the precau-
tions used in packing and transportation, fell to pieces before reaching
Indiana." # # » ^* ^ ^

The author continues with remarks on other Fossil Mammalia from
this singular region. Descriptions of the above and other fossils, in-
cluding four species of Fossil Turtle, are given in the chapter by Dn
Leidy, •

\Vith regard to the Lake Superior Sandstone, Mr. Owen arrives at
the same conclusion essentially with Messrs. Foster and Whitney, that
'tis as old at least as the lowest Silurian- Dr. Owen even suggests
that It probably underlies the Lingula and Orbicula beds of the Upper
Mississippi valley.

3. A History of Infusorial Animalcules^ living and fossil^ iJlusfra-
«fa by several hundred magnified representations ; by Ai^drew Pkixch-
ARD, M.R.L, &e. A new edition, enlarged. London : 1852.^n pre-
paring the new edition of this useful work, Mr. Pritchard has been
aided by J.^T. Arlidge, and the result of their united labors has been

production of a volume containing a large amount of new and in-

eresiing matter in addition to the contents of the preceding edition,
ithout increasing the cost of the work, the number of engravings has

sen doubled, and many additions have been made to the text. Among

L^^n^'"? ^^^pilatlons from Ehrenberg's numerous papers read before
*e Deri in Academy, including the description of many new genera

jnd species. The admirable work of Ralfs on the Desmidiere hag
een adopted as the basis of the chapter on these forms, while other

^aluable matter is draAvn from the Annals and Magazine of Natural
^istory, and from the writings of Kiilsing, Dujardin, Siebold, Stein,
'c« In fact, great industry appears to have been exerted in collecting

^^'ei'y thing novel relating to the Infusoria. We must however, express
^^ir regret that the editors have not devoted more time to the arrange-

l^ent and connection of the heterogeneous materials thus assembled.
\'s true that it well represents the present state of this department of
/^'ence, in which all is in confusion. But there are parts of the sub-

1^1^!^
^^^'ch are no longer doubtful, and we regret that we are presented

lud
^^^^'^^^ descriptions of Ehrenberg, Kiitsing and others. We al-

now
many erroneous^eeneric and specific characters taken from the

the
19

^.,^^^''6 particularly to the constant allusion to '' apertures''' \n \h

^^6
Is of the Diatomacete, and to the application of the term '' smooth

toll V"*"^^^^
of various siliceous ^ells which may readily be shown

t>e lined objects by a good objective of even one inch focal distance.

fK^i^
.^^'^ that Schleiden's denial of the existence of apertures in

^
Wavicula, &c. is civen, and al-so his assertion that the so-called ap-

th

^rture

y^/
are merely depressions, while Dujardin considers them as ele-

oveT^i^^^^^
surface of the shell; but the editors appear to have

hvd fl

the decision of these questions afforded by the action of

been^
^^^'^ acid, (see this Journal, xi, 349,) by means of which it has

l{j

P^^ beyond all doubt that the apertures have no existence, and

HierT
^^ ^^ye borne this name are neither elevations nor depressions

^*y» but in reality the thickest portion of the shells. As many of

4
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EhrenberfT^s generic characters, as well as Kutslncr's classification of

the DialomaceEe into Aslomaticse and Stomalica^ are founded on errors

with regard to these supposed apertures, their descriptions as quoted in

this volume, require important corrections. With regard to many a

species described as smooth, and indeed not only as " Jevis," but "ler

vissinna,''' by Ehrenberg and by Kiilsing, we do not hesitate to assert

thai not one of thenn is smooth. In fact, a Diatomaceous shell on

which no markings can be made out by Spencer''s best lenses Is yet to

*be sought for. We would not be understood to cast any censure upon

the great German writers above mentioned, for their erroneous obser-

vations were made many yenrs since, with instruments so poor that it

is only to be wondered at that they accomplished so much with them.

Three years after the publication of Ehrenberg's great work in 1838, it

was thought a matter worth recording in the London Microscopic Journal

(see vol. ii, p. 224,) that the Navicula Hippocampus, Ehr., mounted

dry, could be made to show transverse lines by careful managen)ent of

the light, while at present it is considered as one of the coarsest of the

test objects furnished by the Naviculrr.

In connection with this subject, we quote the following remarks m

which the difficulty of resolving the markings on the Diatomaceous

lest objects is greatly overrated.* The authors state that 'Mhose who

make the structure of these shells a special study, require from forty

to fifty minutes manipulation with a. first rale instrument, and all the

modern appliances for obtaining intense oblique light, before they can

shew certain strise or dots on a well known specimen." Now we

know by numerous trials made with Spencer's objectives upon the moa

difficult test object now known, viz. the Grammatophora from Provi-

dence, R. L, that after the shell to be examined is once brought into

the field of view, two minutes is a very large allowance of time ^^^J"^

exhibition of its markings by sunlight, and this too, without any ol t e

ingenious appliances for obhque illumination, on which the Lon on

artists have lately devoted so much labor.
^ . . ^

We regret to see numerous typographical errors in this
^^'^'^"v^^f

among others one on page 102 which deprives Spencer of the ere i

2>(f of aperture beyond what is there stated. Instead of his objec

having an angle of I4n° as there stated, it should be VI'^''^'
. ^^

Although we have thus pointed out some faults of ^1^'^.
^^^^^^^^^-h

yet can sincerely say that there is no work extant ''^ ^'^^^ ?
'^gry

valuable information concerning the Infusoria can be found, and e

mlcroscopist should add it to his library. -
^ ^f

4. On the Origin of the Forms and Present Condilion of ^^^_^^
the Clusters of Stars and several of the Nebula: ; by Stephen iv

ANDER, Prof, Math, and Astron, in the College of New J^^'^^y'
..-^f

,the Astronomical Journal, Nos. 36 \o 44, 1852.)—The P'^^^^/^^
J^j by

ing this remarkable paper represent various nebute as "^^^*^P
j^,

the recent telescopes of Lord Rosse, Herschel and other oDse
^^^^

Some are simple elliptical clusters, with a brighter center; ottier

^^^^
sist of two or three rings with an irregular fringe to the e^^^^f^^l'St^e a
are literally broken rings; others are like dumb-bells; others^^^^

* See this Journal, 2nd Ser., vol. xiii, p. 31
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comma in form, having a circular head, produced on one side into a
iong spirally curving extremity. And others seem like tornadoes in

the heavens, whose currents rushing spirally about a center carry
worlds in their course in place of clouds of dust. Col. Sabine states
ia his recent address before the British Association, that no known
laws of force have hitherto been found sufficient to explain the strange
mode of aggregation of worlds exhibited by nebulie. Prof. Alexander
has undertaken to review and compare these various forms, and en-
deavors to trace their correspondence with the nebular theory, extend-
ing and modifying it so as to embrace the universe. He concludes that

the clusters of stars and nebulae are " the partially scailered fragments
of enormous masses^ once rotating in a slate of dynamical equilibrium ;

and that the separation of thesefragments may still be in progressV
The author, after some observations on the motions and conditions of a
homogeneous fluid mass and the rates essential to its preserving a

spheroidal form, lakes up the classes of nebulae in order, and points

out the processes of development through which they may be supposed
to have passed. He considers first those whose original form was a
highly oblate spheroid, under which fall the spirals and elliptic nebute ;

second, those in which tlie original was a spheroid of small ellipticity
;

third, those having for the primitive or early derivative form a ring,

besides other varieties. The milky way is compared to one of the spi-

rals. We should do injustice to the author by any abstract we might

J^ake of his paper, especially without his elegant plates, and we, there-

fore, refer our readers to the paper itself in \he Astronomical Journal.

5, Chemical Field Lectures for Agriculturists > by Dr. Julius
Adolphus Stockhardt, Prof, in the Koyal Acad, of Agric, at Tha-
J^nd. Translated from the German. Edited with notes by James E.

Teschemacher. 242 pp., 12mo. Cambridge, 1853: J. Bar;Iett.

Prof, Stockhardt's work consists of Lectures or Chapters on practical

subjects connected with Agriculture—viz. : the Nourishment of Plants

Increasing the Growth of Plants by Manuring—Excrements and
Unne as manures—Drainings—Stall-manure and Straw—Importance
^«d value of Artificial Manures—Guano—Bones—Oil Cake—Malt
grains or Refuse from Breweries. The author has presented tliese sub-

jects in a style as free as possible from scientific technicalities, and
^^(le a work highly useful to the farmer and horticulturist, rendering

science in fact the companion and servant of man in his labors with
^he soil, Mr. Teschemacher, who has much practical and scientific

acquaintance with guano and other fertilisers, has added much to the

^alue of the work by various notes through the volume.
6. Principles of Human Physiology, roith their chief applications to

\^y<^hology^ Pathology, Therapeutics, Hygiene and Forensic Medi-
^^^e; by VVm. B. Carpenter, M.D., F.R.S., F.G.S., Examiner in

^nysioloay and Comparative Anatomy in the University of London,,
^c. Fifth American from the fourth and enlarged London edition,

^^^^ 314 iliusirations. Edited with additions by Francis Gueney
J^iTH, M.D., Professor of Medicine in the Medical Department of

^*^nsylvania College, &c- 1091 pp., 8vo, 1853. Philadelphia.—
^rpenter's Human'' Physiology is loo well known and too highly ap-

Prec»ated to need commendation. This nfetv edition by Lea and Blan-

^^^ONB S^i^iEs^ VoL XV, No. 44.—March, 1S53. 39
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chard has received many and large additions, increasing very much

Its value. It makes the previous editions appear altogether antiquated.

The author in his Preface, observes " that on commencing the prepara-

tion of the new edition (fourth) he found that nothing short of an en-

tire remodelling of the preceding edition would in any way satisfy his

notions of what such a treatise should be." He was led therefore to

the production of literally a new treatise. The changes have made

a more thorough, systematic and practical work. A chapter, on the

chemical components of the human body and the changes which they

undergo within it, is entirely new ; and another on the structural ele-

ments of the human body and the vital actions which they exhibit, is

mostly so. The changes also in the chapter on t*he functions of the

nervous system are very extensive and important.

7. Industrial Drawings comprising the Description and Uses of

Drawing Instruments^ the Construction of Plane Figures^ the ProjeC'

lions and Sections of Geometrical Solids; Architectural Elements^

Mechanism and Topographical Drawing ; xcith remarks on the Method

of teaching the subject. For the use of Academies and Comynon

Schools ; by D. H. Mahan, LL.D., Professor of Civil Engineering,

&c., &c., in the U. S. Military Academy. 156 pp., 8vo. New York,

1852: J. Wiley,—The ability and thoroughness of the works of Prof.

Mahan of West Point are well known. This volume is one much

needed and is well adapted for its end. It enters into the principles

and practice of drawing in all its various departments, even to forms of

complex character, and illustrates the subject by various plates.

8. American Polytechnic Journal^ devoted to Science^ Mechanic

Arts and Agriculture ; conducted by Prof. C. G. Page, J. J. Gkee-

NOUGH, M.E., and Chas. C. Fleischmann, C.E. Vol. I, No. 1, Jao.,

1853. 80 pp., large Svo. A' monthly at 83,00 per annum.—The

promised appearance of this Journal was announced in our last. The

number for January opens with some important papers on electro-me-

chanics by Prof. Page. Practical chemistry, especially relating to

metals and alloys, occupy eight or ten pages. Several subjects con-

nected with patents are next treated of, and among them '' Patents tor

Improvements in making Sugar."" Articles on agriculture, vine cul-

ture, merino sheep, and various miscellaneous articles of practica

value or general interest close the number. This Journal will be founa

highly useful to all engaged in the mechanic arts, to any who are in-

terested in patents or inventions, to the miner and worker in metals, to

the agriculturist, and not less, to the man of science or general reader.

Besides original papers, it presents" records of recent discoveries oot

in this country and Europe, and also full lists of patents issued in ttie

United Slates, with explanations or details of those of special importance.

^9. Sixth Anmial Report of the Board of Regents of the Smthso-^

man Institution, to the Senate and House of Representatives, shoicino^

the Operations, Expenditures and Condition of the Instilntion durtn^

the year 1851, and the Proceedings of the Board of Regents upio

date 104 pp., 8vo. Washington, 1852.—This institution is
pursuing

a noble course in its publication of original works and memoirs th

constitute a real advance in knowledge. It is thus becoming a ricu

source of new truths from which all may draw who wish to pro«io

the general enlightenment and progress of the country. We not uu
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frequently hear complaints that the funds are not mainly used for the
diffusion of knowledge. But the simple fact, as the Secretary states,
that a single Patent Office Report often costs three time as much as the
whole income of the Smithsonian fund, shows how utterly impossible
itis to make this its prominent object. The Patent Office volume, not-
withstanding the expendhure, is seen by hw^ and a complete series of
the Reports is to be found in but a very small number of the libraries
in the land,

10. On the Extinct Species of American Ox^ from the Smithsonian
Untrib., vol. v; Description of an Extinct Species of American Lion^
rehs atrox^ and a Memoir on the Extinct Dicoiylince of America^
from the Transactions of the American Phil. Soc, vol. x; by Joseph
I^EiDY, M.p. 4to, with 9 lithographic plates.—Dr. Leidy has made
^arge contributions to our knowledge of the ancient Mammalia of this
country. Twenty species of large quadrupeds have been named by
Jiim from the Nebraska Tertiary alone, ten of which, including two of
rninoceros, are described in Dr. Owen's Geological Report, noticed on
preceding page. The memoirs whose titles are above cited, contain

jescripiions of other species. Of American Fossil Ox, he enumerates
^species, Bison latifrons, L., (Bos lalifrons, Harlan,) Bison anliquus, L.,
^ooihenum (L.) cavifrons, L., (Bos Pallasii, De Kay,) B. bombifrons, L.,
U50S bombifrons, Harlan,) The second paper is the first announce-

.1 ^"p ^. y^^ ^ade of an American Lion, and the species which he calls
e i'e/is a/ro:t was much larger than the recent tiger or lion, or the

^^tinct Felis spelcea of Europe. It is from Natchez, Miss. The third

J.

P^.P^^s^^ts a review of the species with many anatomical details of

,Jf
^^coEylinte which take the place in America of species of Sus. The

/^graphic plates illustrating these papers are excellent, and exhibit

J^te care and precision in the drawings.

jjj' T
^^^^^'"^^

^f ^^'^ ^cfl£^e;?zj/ of Natural Sciences of PhiladeU

anri^
— Proceedings of th6 Academy are issued every two months

J "^ake every two years, a volume of 350 to 400 pages. They con-

jj^

^ large amount of matter on Zoology and other sciences, including
^^n^erous descriptions of new species, a'nd announcements of new flicts,

gJ^^^^'P^es, by some of the ablest scientific investigators in the United

^nn^"
.'^^^y ^^e sent to subscribers for the small charge of 81 per

Fiv
/" advance, this amount barely covering the cost of publicaiion,

fop^J^'^^^es have been issued and the sixths now in progress. Price

orW Q ^^^ five volumes 8 dollars. Address Dr. Wm. S. Zantzinger,
^- fe. Vaux, Esq., Philadelphia.

fieir^h^ J^^THEUTLL, Ph. D. : Chemical Examination of T^o Minerals from the

and
0^''^^°*^ of Reading, Pa., and on the occurrence of Gold in Pe.nnsylvnnia

;

Soc q
^ °^^ variety of Asphalt, Melan-asphait. From the Trans. Amer. Phil.

»» oto « .
^ PP- ^tc—These and other papers of Dr. Wetherill we shaU cite from

lalsl
„:^^^^'^oss: Experiments on the Artificial production of Crystallized Mine-

at the
^y^^^^^l Dissertation on Promotion to the rank of Doctor of Philosophy

paper t^^v^^^ Augusta University. 32 pp., 8vo. Gottingen, 1852.—This important

°^W I ^^^^^^ ^^ researches in tlie Laboratory of Prof. Wohler. Other papers

Tse ^^^ Pi'evented our insertins:^ it in the present number of our JonrnaL

^feside V*i^^'
Gentleman: A weekly Journal for the Farra, the Garden and the

devotedV^Ti PP* ^**^- Published at Albany, Ne^s- York, by Luther Tucker, and

h. p^.^^ ^^^^ Farm, The Garden and Orchard, Rural Architecture, The Pireside,

^ v2 a year if paid in advance—?2 50 if not paid in advance.
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numerous

C. GmAUD : Bibliographia Americana Historico-lSraturalis,

December, 1852. Published by the Smithsonian Institution.

C. MacFaelane : Japan ; an account, Geographical and Hi
_^

JUustrations. 365 pp., 12mo. liew YorJc, 1852. G. P. Putnam i Co ^

H. T. TucKEUMAN : Sicily, a pilgrimase. 187 pp., 12mo. Hew lorh, 1852. ». r.

^Proceedings Boston Soc. Nat. Histort.-NOVEMBER, 1852.-p. 226 On .ome

peculiarities of the economy of reproduction in certam msects
;

W. L -««r"^"'T

p >^28. On New Ascidia from the U.S. coast; Jf. S<im/>5on.—Obserrations ^
iome Moa boues; Dr. Kneeland.-^. 240. . Note on Alligators teeth; /.

liyf^.
DECEMBER.—On a nest of the Bream (Pomotus vulgaris) m gravel at the bottom

of a pond ; C. T. Jackxon.-^. 243. Two new genera and three new species otno-

lothuria ; W. 0. Ayre,.-p. 247. On the crystalline lens and its

^^^'^f^'^'^'JJ:
Burnett.-p. 2iS. On two new Ophiuridie, '-- ^^^ —+ "^ S""tb Carolina,

W. 0. A^res—)p. 252. On the crystallme lens.
i la^ol

Proceedings of the Academy of Nat. Sci. Phixadelphta, Vol. V i'

f"-
*' ^?,j: ..

P. 117. Bos. latifrons of Harlan, found on the Ohio river, and proved to »«^m
a note on the species of Megalonyx, Megatherium, and Mylodon ; the 4ie|ai"

,^

Jeffersonii of Owen a new genus, Gnathopsis Owcni; J. -^^'f.^""?- i ^V q Wii-
Pusulina on the Missouri ; Dr. Owen.—Note on Uie fish of Cold Pond, IN

.

±i.
;

>^-

her.—Y>. 119. Phenixville Moljbdate of Lead ; Chemical examinationot tne iwu

the Queen bee; C. M. Wetherill.—ip. 121. Rhodophyllite, a new »n'"ff\!„;^-,J

Genth.—^. llo. New Reptiles in the Museum of the Smithsonian I"^y';""™' '

g

part (Holbrookia 3 species, Crotaphytus 2, Uta 1, Sceloporus 4, Cnenuaopnor _ ,

Plestiodon 1, Elgaria 1) ; S. F. Baird and C. Girard.—V. 129. Remarks on me t

^^

cinellidK! of the United Stal.es; J. L. Le Contc—^o. V.—p. 149. A new ^V^^^.

Sciurus ; J. L. Le Co7it€.—-p. 149. Synopsis of the Scydmanida- of the Llmtea - '
'

J. L. Le Conte.—j). 16-3. Catalogue of the Mdyrides of tlie United ^t'^^f 'T.^of
Bcriptions of new Species ; /. L. Le Conte.—]>. 173, Nc^ Reptiles in ^e J"-^^^ p
the Smithsonian Institution, 3d part, (Arablystoma 1 species. Rana 1, Buto ~),

••

Baird and C. Girard.—p. 174. Descriptions of New KeptUes coUected by tu« v

Expl. Exp. under Capt. C. Wilkes, 1st part, species from the west coast oi
^ .^

rAmblvstoma 1 species. Rana 2. Hvla 1. Bufo 1. Sceloporus 3, Elgana »-
;i_._/,„j

Emys 1 ) ;
-s- f Tt' "nil)-

a Girard.—p. 177. New Species of Reptiles inliabiting North America v^^^^^

notus 2 species, Phrynosoma 1, Sceloporus 2 ;
Psammaphis 1, Elgarui

. ^^^^
saunis (nov. gen.) 1, Crotalus 1, Pityophis, Holhrook 1, Leptophis 1,

mio
,

(nov. gen^) 1 ) ; E. BaUoiceU.—p. 1 82. Ibi<L from Oregon (Tropidonotus i, o-
.

R ffa/lo^eU.—p. 1 84. New Birds in the collection of the Academy oi i^ ''^

ences of Philadelphia, (Ammodromus 1 species, Emboriza 1, Spcrmestes ^, i

^^.

2, Larus 1, Mergus 1, Anser 1)—Catalogue o'f the HalcyouiJa; m the coi'^c
^^^.^

Academy ; J. C«ssm.—No. VI.—p. 1 89. Observations on the geology oi
^^ ^^ ,j^

€tc. ; D. i>. Owen.—p. 192. On some Tertiary shells of the Southern bta«J-
'pgjpafe

met/.—p. 194. On a now species of Numineus ; S. W. TT'oo(;^oJW€.--piy°-
i|9.

on the Tertiary strata of St. Domingo' and Vicksburg, Miss.| T.A. torn -^^r
^^

Notes on shells and descriptii^ns of some new species; T. A.
y''''J'<*''~,^|j"^''__p.2»2.

new poudhed rata of the genera Perognathus and Geomys ; S. B .
W

iy.-^^^\^i^] M
On a new Struthus ; S. W. Woodhome.—p. 208. On a new geims i^^^ i^

^^^jjq.

two new •specie'? of African serpents (Dinophia Hammondu and Den J ^ .t^?-

laris); 4 Ilalloxoell.—p. 20G. New NortliAmeriran Reptiles (If"?P[\'' ^ elefflPi*

cies, Crotaphytus 1, tropidonotus 1, Ambystoina 1)—on a P'""^''^'^^L x^o a**

with Iriaosmine and Pl.itinum from California; F. A. Genth.—p--^^-^^^^^S-\
Owls from Wisconsin ; F. li. Hoy.—p. 212. Analysis of the cotton pi'«

T. J. Simmer. . i-
j gS H''^

PflOCKEDlNGS OF THE AmEUIC.YN PhILOSOI'IIICAL SoCIEXy, Vol. \ , y [^^^^z Oti

ruary 1862, No. 47.—p. 219. Correspondence of Mr. Lea and J^ot. J^^
y,^,,;„

Naiades.^p. 241. On a vein of Asphaltnm at Hillsborough, N- ^''^^^;^rr ti> PA
. 252-287. On the collection of fine wool presented by the king "*J'''; /cimen?

°^

jjrowne.^p. 262. Note on the Protococcua nivalis ; Mr. Ju»^'^^-'^\y jCane.-f^
vegetable matter found by him on the ice-plains of the Polar seas

, ^-
^^

Q(,i| ib

Molybdenite and Zircon from near Reading, Pa., and on the occurrenc .

Pennsylvania; CM. WetherilL
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DEPARTMENT OF PHILOSOPHY AlTD THE AETS
m YALE COLLEGE.

SCHOOL OF CHEMISTRY MB NATURAL SCIENCE

JOHN A. PORTER,
Acting Professor of AgriculUtral and Analytical Chemistry.

W. J. CRAW,
Assistant,

Prac^ic T^'^^i
^^ ^^^^^"9^!on is designed to meet the wants of those intending to pursue

to enirn^
^."^O'sis, medicine, agriculture or manufacturing, as well as those who purpose

anakv ^r'^'
^'^•'^^ ^'"^*'''^^^'^"^^^*^ research. It embraces, among other applications, the

iftiU !^^i ^^^^V^^ soils and minerals, the determination of the value of drugs and chem-
icals and experiments in medical Chemistry.

per i^erm r
'"^^7^ '^ *^P^" ^^ students during the whole day at a charge of from $60 to $70

and ihe I

^p"^^ ^^ fourteen weeks. This includes ihe expense for materials consumed

or to RRP !f
*^'^^'^^^"^" ®^"^*^^"^s are received for any period not less than a month,

itudv nc"/-!^
^?*"' of each day in the Laboratory, and are charged accordingly. Previous

TliP t

^-'^^f^i^fry is not essential to admission,

lectnrp A^*^^"^^"^® ^^^ ^^^^ current collegiate year, Sept. IGlh, Jan. 5th, and May 4.

term fpp"*<feirf'"^^"'^"^^^
Chemistry will be given during the first ten weeks of the winter

'^osoph
i-eciureson Geology, IVIineralogy, Elementary Chemistry and Natural

derL'iul^^^
of grains, spils, mineral waters, &c., and other chemical investigations under-^hen on reasonable terms.

<ile CoUege, Neio Haven, September, 1852.

S€HOOL OF ENGINEERING.

WILLIAM A. NORTON,
Professor of Engineering.

Tstemnr^^ ''^^''^"•"-Surveying in all its branches, with the use of mstruments, and

teciura!
^'^.^^c^ses in the field ;—Drawing, topographical, geometrical, raechanic^il, archi-

I'ersDePt'h,^^^*^^"S and timing; Descriptive Geometry, Shades and Shadows, Lmear

andStono ' ^?oroetncal Projection; Applications of Descriptive Geometry to Masonry

Archiirfn
*^^^"^' ^"*^ to Civil and Mechanical Engineering, generallyj—PiincipIes Oi

^Jianicfit^^l'T'^"*^^^''^^! Geometry, and the Differential and Integral Calculus;—Me-

-Engine • Applications to Machinery and Engineering;—the Science of Construction

;

;iinei"^^"S Fieldwork;—Use of Astronomical Instruments for the determination of
^•^^e, lati

XhV
""^« and longitude &c

fcradmiJ "' n^^y pursue a partial or a full course, at his option. The studies required

TheS" ^ *^*® **"*1 *^o»irse are, Arilhmelic, Algebra, Geometrj-, and Trigonometry.

Darys and Tu"^^'
^^^^ ^® divided into three terms, commencing on September lb, Jan-

Tmrlnn ^ ^^ "*• *"^ coaiinuing about three months each.
_ ,. ^ i.

coarse or J '
^^'' ^^^ ^"^^ course oi' each term, S30 ;"lo be paid in advance. Fee for the

i^urveying alone. $12. No charge for incidental expenses.

''^^ces^siM^^,
^" Geology, Mineralogy, Elementary Chemistry, and Natural Philosophy

"iTie D^n.
'*^*^««^s in this Department.

, . j, ^
^hich R*.!*^^\'?^"' of Philosophy and the Arts also includes other courses of study, for

^Studem,*^^L^^Se Catalogue.^
. „ . , r

ftijionhl! r P^®^ ^ satisfactory examination are entitled to the degree of Bachelor of

College, New Haven, September
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of the Government to issue Spurious Coin. By VV. J. Lawson,

^sq.
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anJ? ^^^^"^'on of Mineralogists, Professors and Principals of Colleges
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I

.^r ^ supply of the VERY FINEST SPECIMENS fvom Orange and the ad-

:t'"*'^g countries—consisting in part of the following : Spinelles, Sap-
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Art. XXXIT. §- ?/ u. s.—On the Eledrofyph
Goast Survey ; by George Mathiot, Electrotypist: being a
^•eport to Major I. I. Stevens, Assistant in charge of the Coast
burvey Office * With a Plate.

IV compliance with your request, I present the following report
the electrotype art as now practised in this oiSce. 3Iost of
^apparatus and processes here used are entirely new.
io clearly exhibit the advantages derived from their introduc-

lon, It will be necessary to consider the scientific principles in-
olved in their use, and also to take a cursory view of the his-

Vy of the electrotyping art.

^he art of working metals by electric currents is of very re-
^^t introduction

; and although it has advanced with great ra-

an/^f
^^ ^^ ^®*' P^^h^P^! "^ ^ ^^^^^ ^^ infancy in its applications,

1°^ crudenc'ss in the modes of conducting it.

ihe electro-deposition of metals was observed by most experi-
jnenters with the voltaic battery. As early as 1S04 electro-gild-

B had been successfully practised; but the idea of making
^^stings by electric currents does not seem to have occurred to

^Y one previous to the introduction of Daniel's battery, to

7/^ electro-casting is incidental,
^"er the introduction of Daniel's battery, it simultaneously
"<^iirred tr, several persons that electric currents might be used

----^r. _.„^.„.„.^,^™. ., , - -„--, November
published as Appendix 53 to Senate Document, No. 3.

S^coxD Seeies, Vol XV, No. 45.—May, 1853. 40



306 On Eledrotyping Operations ofiJie U. S. Coast Survey.

to make castings of a finer kind than were obtained by melting

and pouring. Propositions to this effect are about all that can be

attributed to the rival claimants for the invention of electro-met-

allurgy ; for neither the English nor Russian philosopher revealed

what had not been known before.

Yet to Jacobi and Spencer is due the merit of having called

public attention to the subject ; for in doing this, they have con-

ferred benefits on the world greater, perhaps, than by making

an original discovery.

After the publications of Jacobi and of Spencer had called the

attention of the scientific world to the new art, the principles in-

volved in it became the study of several eminent philosophers,

who disclosed the methods to be followed for obtaining regiilinea " c

)

J

metal. After this, several departments of electro-metalUirgy

rapidly advanced. Electro-plating, and the multiplication of

pages of letter-press work, as pages of type, and wood-cuts, (elec-

tro-stereotyping,) were soon extensively practised; but the copy-

ing of the delicate touches of the copper-plate engraver (the

electrotype proper) was beset with difficulties. On account of

the great value of the engraved plate, together with the risk of

its being detroyed in the attempt to copy it, and the uncertainty

as to whether the duplicate would have good metallic properties

even i^ the operator should have the good fortune io obtain one

this department of the art, (the first and most beautiful of Spen-

cer's suggestions,) was allowed to rest as an experiment or be

confined to articles of small size and value.
Adhesion of deposite to ma^n>.—Electro-metallurgy requires

that the deposited metal should have all its cohesive properties.

If such a deposit of copper is made on a clean plate oi copper,

it is obvious tliat the deposited metal will cohere with the plate

on which it is made, and an elaborately engraved plate would

thus be converted into a mere mass of metal. The electroty^

art, therefore, cannot exist before means are provided for prevem-

ing this destructive adhesion.
Various plans for overcoming this difficulty have been proposed.

All these, however, have a common feature, which is to prevent

the deposit and matrix from touching by means of an interven-

ing film of heterogeneous matter.
Mr. Sniee proposes to use that coating of air which adheres so

firmly to polished metals, (so strikingly exhibited when the at-

tempt is made to wet a polished knife-blade.) To obtani the

air coating, he directs that, after every attachment has been made

to the plate, it be placed in a cool and moist cellar for a few days

before introducing it into the electrotype vat.
,

Smoke, black lead, oils, and powders, and wax, have also been

proposed for covering the face of the plate.
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The method used in the British ordnance survey is perhaps
the best -of all these. This is conducted as follows : The plate
is first well oiled, and the oil well wiped away with soft bread.
'The plate is then heated to above the temperature of melting
wax, and a cake of white wax pressed against the edge. The
oil having removed the air from the plate, the wax will flash
over it in an extremely thin sheet or film. All excess of wax is
riien to be wiped away with a fine linen cloth, free from lint.
The plate must be left to cool before introducing it into the vat.

io smear the face of the finely engraved plate is in opposition
'0 the fundamental idea of the electrotype^ which is that of
atomic casting. In the process of Mr. Smee, air bubbles will be
retained in the fine lines of the graving, thus mutilating the
c^'py; moreover, the face of the new plate is waved from the
Citation of the stratum of air when receiving the first portion of
copper.

In the waxing process it is almost impossible to free every
">J€ from excess of wax. Even days of tedious application do
'wi insure perfection. In addition to the coarseness of these va-
^us twethods, they are extremely uncertain as to whether they

J

^ the purpose for which they are applied.
« was always observed that if the deposited metal was not de-

P^^nl in mechanical properties, it stuck very hard to the original,
3M the plates had to be subjected to violent jarring, heating and
Beating, to separate them. But if the deposited metal was of
^ery fine quality, then most likely the deposit was insepnrabli/
united to it. From these circumstances attending the adhesion
^^ the deposit, it occurred to me that, when the cohesive force
v^as but feebly developed in the deposited metal, then the force

J

cohesion or homogeneous attraction could not extend the dis-

'^»ce presented by the thickness of the film oC heterogeneous
J^atter between the plates; but that when these forces were well
^eveloped, the spheres of homogeneous attraction of each plate

^ould extend through the wax or air film.

« may be proper here to remark that the above views of ad-
"esion have been applied to another department of electro-metal-
'"f?y With the most gratifying success. In electro-plating the

°"ncuky of obtaining a firm adhesion of the film of precious
•^'etal is entirely obviated by making such arrangements as insure
j^. rapid deposition of highly ductile metal at the moment the ar-

^Y
to be plated is immersed in the electrolyte.

J

^ considering the sticking of the plates, after homogeneous
traction or cohesion, heterogeneous attraction or adhesion de-

g^^fi^s attention
; for two similar bodies may be separated by a

seth
^^^*^^ogeneous matter, which binds them more firmly to-

^ther than their particles are held together by cohesion, as we
iQ the use of cements.
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This force is very powerful between some bodieS; while be-

tween others it is very slight. Air adheres very strongly to

metalsj as before referred to; hence a fihn of air may unite two

copper plates, even though they are separated beyond the dis-

tance at which cohesive attraction takes place.

Wax is a common ingredient in cements; its adhesiv^e proper-

ties have become proverbial ; its use is evidently improper.

Therefore a substance having a strong adhesive attraction for the

plates must not be on the face, and the cohesive force of the sur-

face particles must be suspended by other methods than makitig

the deposited metal deficient in mechanical properties.

. It was hoped that a substance could be found that would act uni-

formly and gently on the surface of the engraved plate, and which

in destroying the homogeneons attraction of the surface particles,

would, by chemical union with them, form an insokjble and fri-

able compound, having but a slight adhesion to the plate. I was

led to select iodine for the experiment on account of its sparing

solubility in water, its high equivalent number, and innoxious

qualities. A copper plate was well cleaned, exposed to the vapor

of iodine, and electrotyped : the deposit separated from it readily.

This was repeated some hundred times with invariable success.

It was found, in cleaning large plates for the application of the

iodine va]:)or, that while one part of the plate was being cleaned,

another part would tarnish, and hence a uniform action of the

iodine could not be obtained. This led to silvering the plates

before iodizing, which facilitated the cleaning and exhibited the

action of the halogen. A silvered plate was washed with aa

alcoholic solution of iodine and electrotyped ; the electrotype

separated from the matrix yet more readily than before, the iodid

of silver serving better to prevent adhesion than the iodid of

copper.

^
But it was soon observed that a plate prepared on a dull day

did not separate so readily as one prepared under a bright sky,

and on experimenting it was found that a plate iodized and ex-

posed to sunshine would separate with very great facility; while

a plate iodized on a rainy day, and placed in a dark room for a

few hours before introducing it into the vat, might stick so hard

as to require some of the old resorts of heating and jarring to

separate it from the matrix.
The process of iodizing and exposing to light has now been

applied to a very great extent of finely engraved surface, and m
no case has the least difficulty been found m lifting one plate oti

the other when the requisite thickness had been obtained.
I am aware that it may be thought that the iodine acts only

by intervening between the plates; but the quantity of iodine

apphed to a plate must be thought insufficient to effect it Dy

mere mechanical separation when we consider the large quantity

•
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of silex and carbon found in ordinary copper. If but one ounce
of copper be dissolved from a square foot of ordinary plate, a
very heavy deposit of impurities is left, (sometimes 5 per cent.)
and the quantity of wax which may be applied to a plate, and
rail to prevent sticking, is ten thousand times more than the
quantity of iodine which prevents it.

In preparing our largest plates, having ten square feet of face,
I use a solution of one grain of iodine injwenty thousand grains
of strong alcohol. If one grain of the solution is required to
wet a square foot, it will give but ^o'ooth of a grain of iodine
on a square foot. But as the iodine evaporates rapidly with the
alcohol, probably the actual quantity on a square foot does not
exceed one-hundred-thousandth part of a grain.
Taking the weight of a cubic inch of iodine at 1,250 grains,

and supposing that it remains on the silver surface in its elemen-
tary state, instead of forming iodid of silver, then we have 1,250
X 144x100,000 = 18,000,000,000, only one-eighteen-thousand-
piljionth part of an inch for the thickness of the coating of
iodine. Even if we suppose that the solar rays decompose the >

loaid of silver, and leave the iodine in vapor on the plate, it will
still be only one-forty-four-millionth part of an inch—a thickness
"be taken as nothing in a mechanical view,

•fo test the effect of the chemical method o( preventing ad-
"esion on the sharpness of the engraved lines, an engraving was
seven times successively transferred from plate to plate, when the
closest inspection failed to show any inferiority of impressions
rom the last plate as compared with those from the first.

"wie and expense of electro-casting.—Next in importance to

securing a certain and easy separation of the matrix and casting
IS bunging the entire time and expense of electrotyping within
'ne narrowest limits.
^Ii". Smee and others have shown that the quality of electro-

™^tal is determined by certain relations between the rapidity of
wi-ming the plate and the strength of the solution in which it is

^oniied. Both the common operations of the electro-metallur-

§'^^ and the improvements he proposes, must conform to these

.

^s small quantities of electricity are easily set in motion, small-
'2ecl electro-castings are readily made in six or eight days. To

«|ak-e largg castings in a short time requires a powerful current.
^0 accomplish the corresponding augmentation in the effective

'^^tric action has proved a somewhat difHcidt matter.

.
At the date of the " Aide Memoire to the Military Sciences,"
IS stated that in the ordnance survey one pound of copper was
posited in twenty-four hours on a plate of eight square feet,

j^^^
plates being made ductile enough to bear hammering only-

continued agitation of the electrolytic solutions.
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At this rate, to make a plate one-eighth of an inch thick will

require forty-five days. So far as I am informed, the above per-

formance has not been excelled, as to quality and time, on large

work anywhere prior to its being attained as now to be described.

The first and most obvious suggestion for increasing the rate

of deposition is to enlarge the battery; this, however, is incapa-

ble of producing the desired end.

To present this subject in a clear arid satisfactory manner, I

Avill make use of the celebrated formula o{ Professor Ohm, who

deduced frorn mathematical reasoning, and established by experi-

ment, that the effective force of the current from any battery

was directly as the electromotive force, and inversely as the re-

sistance offered to tliat force.

E
To express this, he gave the equation fs^r-.'=<^?

^^ which E

represents the electromotive force, or affinity of acid for zinc,

and R+ r the resistance to the current generated by that force;

R representing the resistance offered to it from the liquid con-

tained between the positive and negative elements of the battery,

and r the resistance offered by the object on which the battery

is working, and Q the amount of work executed, or the quantity

of the current obtained.

The resistance of conductors has been found to be directly as

the length, and inversely as the section.

So far as concerns form of arrangement, E is constant for the

materials used, as it depends on their chemical relations, U can

therefore be favorably affected only by varying R or r. Now, as

R represents the resistance of the liquid contained between the

battery plates, to increase the size of the plates is only to increase

the section of the liquid, or, in other words, to diminish the re-

sistance represented by R. The expression, .^~-: = Q'j shows

that, if the resistance in the battery is small compared to the ex-

ternal resistance, the gain of effect from enlarging the battery

plates is but small.

To determine the relative value of R, as compared with r, a

battery was constructed so as to collect and measure the gas

evolved by its action.
The plates were placed in contact with each other, and the

gas evolved in thirty minutes taken as a unit of effect. Asm
this case the current did not pass through anything but the bat-

tery, there is no resistance to be represented by r, or r m the lor-

mula will be equal to and a=f= 1.R
The battery was then attached to a pair of electrodes, in a

certam solution of sulphate of copper and sulphuric acid, espe-
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cially recommended by all the writers on electro-metallurgy, the
arrangement being such as to produce good metal. The gas
now evolved in thirty minutes was found only one-twentieth of
the former amount ; hence the introduction of the resistance, r,

E E
had diminished Q, twenty times, and ^—r-=Q.=E^^, whence

T is equal to 19 R. To exhibit the effect of battery enlargement,

we now have Q-= T-TTq' If ^= '^; then a= -05; if 7;t=2,

^= •0512; if m= 2, a=--0518; if m-4, Q,= -0524, &c., «ke.
This shows a gain of only a fortieth from doubling the size of
the battery, &,c.—an advantage too small to repay for the en-
largement. These calculations are in accordance with experi-
mental results from small batteries, but in large ones the neces-
s'ty of further separating the plates, in increasing their size,

flakes the resistance increase, instead of diminish, and there is

consequently a loss from enlargement. It is not, therefore, by
merely increasing the battery surface that the time for electro-
^yping can be shortened.

Mr. Smee, the distinguished writer on electro-metallurgy, by
covering the negative plate of the battery with pulverulent pla-
tinum, produced a very energetic form of the instrument. When
™ plate is freshly platinized, it acts violently, and throws off
the hydrogen in torrents. But this increased energy of the plate
|s gradually lost, from the electric current depositing upon it

impurities from the zinc.
As this deposit has a strong attraction for the hydrogen, it is

retained on the plate. The plate, being thus encased in air, is

Virtually excluded from the liquid of the battery. The ordinary
solvents of the metals do not readily remove this coating of im-
Piinty. The plate can be renewed by replatinization ; but, as
' " is both tedious and expensive, I was urged to find a men-
^ratim which would restore the original platinum to its energy.
^h's I attained, at length, by immersing the plate in a solutioa

^' per-chlorid of iron, which almost immediately restores the
action of the plate.

Jhe plates are now daily immersed in the chlorid of iron, by
*nich the tone of the battery is constantly maintained.

% this last discovery, together with obtaining better solutions

^^^ the decomposing cell, the time for making a casting was re-

cced; but still the time required for making a plate was too
iong when only one electrical equivalent was employed.

^he effective force of one battery may be added to another.

thiIS

nis IS mcreasin;? E in the formula, and this will sometimes in-
crease

(i.
°

^.^^I'e unite the effective force of many batteries by joining their

^ssitmlar ends in consecutive order. As the current in such an
I
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arrangement has to traverse every battery in the chain, R will

be multiplied as many times as we multiply E. The formula

n E
then becomes Q.—

—

ft";
—

• When the value of r and R are
7iR-[-r

nearly equal, and we have batteries of definite construction to

work with, it becomes a matter of some importance to determine

whether we shall use the whole galvanic apparatus, as a single

electrical equivalent, by connecting all the similar parts of all

the battery cells, or whether we shall convert it into a battery of

two pairs, in consecutive order, by joining dissimilar ends. As

dividing the battery is doubling R, and to double the electrical

equivalents is also to double R^ we shall increase R fourfold by the

E 2E
double arrangement. Instead of 0.= ^^ .

we have Q-= jhtT'^ R+ r 4li-i-r

Taking R=r we have Q,= -50 in the single arrangement, and

Q.= '40 in the double—showing that we may double the ex-

pense, and yet make the casting more slowly than before. Con-

ditions as above are of frequent occurrence, and a knowledge of

them without experimenting is of very great importance.

For R = 10r, with a single equivalent of battery, Q'^TT'Jo

0-0909. For two batteries in series a=^77T=0' 166. The

use of two batteries in consecutive order, as thus exhibited,

doubles the expense, but does not double the effect. A regard

for economy prohibits us from further increasing the series. To

E / E \ 2E
represent an effect double of :p—— we have ^IpX^j^gXfr'

As dividing R by 2 is doubling the battery surface, we may now

make Q,= -183. The gain per cent., now indicated by doubling

the surface, makes it advantageous to make this increase when

two consecutive batteries are used.

The difficulty of obtaining large flat plates of silver proved a

serious obstacle in eflectiug an increase of battery surface, for

the irregularity of the surface requires the plate to be placed at

an increased distance from the zinc, thereby augmenting R, the

very thing sought to be diminished. ,

Plates could be made flat by the planishing hammer ;
but tne

operation being expensive, and the plates continually liable to

accidents in use, economy prohibited this mode of forming nat

plates. Though the plating of metallic bodies with silver haa

been well executed, it had not yet been determined that electro-

casting of silver could be executed in a desirable manner, and ai

a moderate expense and trouble. At first, every attempt to maKe
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plates weighing 2,500 grains to the square foot failed, on account
of the impossibiUty of observing Mr. Smee's laws of electro-me-
tallization for the time required.
But after modifying the solutions of silver, and using a register

battery, a plate could be made in thirty hours, perfectly flat, and
possessing the mechanical qualities of hardness, elasticity, and
malleability, in an eminent degree, and not costing over 16 cents
per ounce for the making.
The perfectly flat plates admit of a very close approximation

to the zincs. Their size may therefore be increased to more
'nan twice their former surface, as in the double arrangement,
"IS relatively smaller to R.
Important changes have also been made in the modes of oper-

ating, and in the arrangement' of the apparatus. It had early
been noticed that changes of temperature inflnenced the rate of
Working; and every electro-metallurgist knows the importance'
of keeping the laboratory warm.
To determine where and how the effect of temperature took

place, a battery, at GO degrees Fahrenheit, was connected with a
^ire 120 feet long, and enclosing a galvanometer. The deflec-
tton was 40 degrees ; the battery^was then cooled until the tem-
perature was 48°

; the needle was still deflected nearly 40 degrees.
rhis experiment indicated that the batteries were not greatly

atiected by ordinary variations of temperature. Advantage was
"en taken of this development to secure a more perfect ventila-
"00- Accordingly, a small room, to contain the battery, was
partitioned off from the general apartment by a glass partition,
and large outward openings made at the top and at the bottom of

,
^ room, to give a circulation of air for carrying off the battery

lumes.

At the stage of improvement now described, one of our me-
^'»m plates, having eight square feet of surface, could he readily

"^<le in from eight to ten days. But wishing still further to •

juicken the process, or attain my first desire—to deposit one
P^"»d per day on the 'square foot, with a single equivalent of

Jjattery—improvements were again sought after. As the E of
"•^ lormula has 1)een increased to the greatest extent the cost

foiild permit, and R had been diminished, or the plates increased

" size to the greatest useful extent, it was sought to increase Q,

y.^iminishing r, or the electrolytic resistance. It was sought
increase the conducting power of the electrolyte by adding

py decomposable salts to it; but with no success. The ac-

to

ea

«elei^^lerating effect of temperature being foimd, as above stated, to

j^^«^onfined chiefiy to the decomposition cell, it was evident that

yJising the electrolyte alone, at a high temperature, a considqr-

g
advantage might ensue.

^co.^i> Series, VoL XV, No. 45.-May, 1853. il



314 On Elecirotypiiig Operations of the U. S. Coast Silrvey.

To determine the most advantageous working temperature,

rnd the resulting gain of effect, a voUameter battery was con-

nected to a pair of electrodes, in the solution formerly described

as being generally recommended. Each electrode had five square

inches of face, and was coated on the back to prevent radiation.

They were placed one inch apart, and had thin plates of wood

bound against their edges, to prevent any lateral spread of the

current in passing between them. The following was then ob-

tained :

Battery plates in contact gave 800 cubic inches gas per hour.

Electrodes in contact do. 216 do. do. do.

Current through electrolyte, at 58"", gave 16 cubic in. gas per h. 23'15

do. do. 60° do. 20 do. do. 1815

do. do. J 00° do. 27 do. do. 13'00

do. do. 175^ do. 37 do. do. 896

The last column of figures shows the value of the resistance

of the solution, as compared with R of the formula. This col-

umn was obtained by first uniting the battery plateS; and after-

wards the electrodes.

From the above table it appears that heat may be made to di-

minish the resistance in the decomposition cell in the proportion

2E
of 2-58 to 1 ; and the whole resistance by 2-25. And as ^^^
E

R+r_; therefore; by heating the electrolyte, we may with a sin

2
gle electrical equivalent make a plate as rapidly as by working at

atmospheric temperatures with two batteries in consecutive order,

with double surfaces, (four times the battery and tv/ice the ex-

pense.)

But as Smee's laws require that, in forming a plate, certain

mutual conditions of apparatus be maintained, it follows that

alterations in one element or condition must be attended by cor-

responding changes in the others. Hence, if the temperature ot

the electrolyte be raised to a certain point, and the apparatus cor-

respondingly adjusted, it is evident that, to avoid incessant ad-

justment, the original temperature must be maintained.

Thus, to avail ourselves of the advantages experimentally

found from heating the solutions, an apparatus for steadily main-

taining a high temperature in the electrolyte through several suc-

cessive days becomes indispensable.
^

. -

,
As the electrotype operations are not suspended at night, it ^s

nuportant that the heating apparatus should perform its office lor

at least twelve hours without supervision or replenishing its fueir

audits action should be sensibly uniform, during all the tim^;

between successive replenishings.
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appa

tween 100^ and 200°.
point

With the above arrangement in use, T hax^e made a large re-
verse or alto, and returned the original to the engraving depart-
»uent in 55 hours from its being placed in my hands. This time
included trimming the edges and the preparations to prevent ad-
hesion. ,

^gain recniTing to Ohm's formula, the relative value of R to
' was once more experimentally found. This gave R ; r : : 1 : 4

*"^^=JV1— 0'20j a great improvement as compared with the

first determination of R : r : : 1 : 19, or Q'TXTq^OO^- Having

jow made r so small compared with R, the size of the battery can
''e profitably increased until the result is about 0'24. Moreover,
^'sing a double arrangement of cells with double surfaces, for a

<lotible effect, we now liave 2 f-r-*-, ) =^—a = O'^O- As the rela-
\l+4/ 2+4

'ive resistance of the electrolyte becomes now still smaller, we may
yet more increase the battery surface until the result is nearly 05.

"he electrotype has now ceased to be a mere experiment, un-
certain, expensive, and slow. I have lately formed plates of
B»ost excellent quality, at the rate of three pounds to the square
'oot, m 24 hours. This rate will require but two days to form
«ae of our largest plates, having ten square feet surface, and one-

«ighth of an inch thick.
^ctiojis in tlieelectrohjiic solution.—The quality of the de-

posited metal is governed solely by the relations between the

Entity of the electricity passing through any solution and the

amount of metal the solution contains. The usual suppositioii

f-
that the acid of the salt goes to one electrode and the metal

the other, but it is now ascertained that no such mutual transfer

fl^es place
; for, while the acid is carried to the positive electrode,

'"2 metal is ?iol carried to the negative electrode. Hence, how-

iJ^f
strong the solution on commencing the process, the negative

^'ectrode, by abstracting the metal in its vicinity, is soon siir-

joiitided with a weak solution. With a simple wire electrode,

*'*« exhausted solution surrounding the electrode is readily re-

^^^^ed by mere diHerence of specific gravity producing a flow.

p^ ^vith large parallel plate electrodes, this rapid renewal of

^^^ solution becomes impossible, and the electrode is soon sur-

'^unded with a weak solution. This state of things must be

^cognized in adjusting our battery arrangements. Electrotypists
ot aware of this fact find themselves much perplexed by failing
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to accomplish with large plates what is so easily done with med-

als or small plates.

Ii would, at first sight, appear that, by strengthening the solu-

tion of sulphate of copper, a more rapid supply of metal to the

electrode would be obtained. Unfortunately, the effect of this

, is to diminish the solvent capacity of the water in the solution

for the sulphate formed on the positive electrode by the action

of the transferred acid. The grand essential in electrolysis is

liquidity. Thus, if the quantity of free water surrounding the

positive electrode be small, this electrode is soon enveloped in

a saturated solution, and the newly-formed salt remains undis-

solved upon it. This salt, being a non-conductor, virtually ex-

cludes the electrode from the solution, and thus arrests the cur-

rent, except when the efflux of saturated solution permits the

salt to dissolve, and so reopens the passage for the current in

irregular quantities. From this spasmodic action result plates of

copper-sand, or sometimes copper as soft as lead.

By applying heat to the solution when this state of things

exists, the solvent capacity of the water for the salt is increased,

rapid diffusion takes place, the salt is carried to the negative elec-.

trode, and the exhausted water to the positive electrode ; the dor-

mant batteries rush into uninterrupted action, and in a short time

a plate is deposited, having all the hardness and elasticity of ham-

mered or rolled copper. Smee's conditions, then, seem to main-

tain themselves. The elecirotypist's axiom of " work slowly,"

requires to be reversed into "the quicker the work, the better

the quality."

Laboratory apparatus.—Figure 1 is a plan of the coast survey

electrotype laboratory. The glazed partition, h, b, b, b, with a

door, d, separates the battery room from the general laboratory

and permits an easy inspection of the batteries,"without exposure

to their fumes. The laboratory floor is about six feet above the

ground, and slopes inward from the sides towards the scuttle

holes, h,h, h,h, arranged for discharging the waste liquids spilled

upon the floor. To obviate the deleterious effects of working

on a floor saturated with chemical agents, when any solutions

are spilled, the floor is well flooded and brushed,^ the water pass-

ing off through the scuttle holes. Tliere are four battery cells,

placed as indicated, B, B, B, B. A rectangular India-rubber bag,

supported by a deep wooden box, contains the battery solutions.

Each cell can contain nine silver and eight zinc plates. A me-

tallic connection unites all the zinc plates of a cell, and another

one all the silver plates. Each cell can be used as an indepen-

dent battery, or two, three, or four cells can be connected m con-

secutive or simultaneous order, or all combined into two pairs oi

two in consecutive or simultaneous order, or into one group oi

three and one of one. The position of the vertical decompos-

)

^
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ing vat is shown at V, and that of the horizontal vat at H. S is
a large tub for washing plates. The tub C contains the solntioa
of chlorid of iron. Q, is the quicksilver tub, and W, W, are
fresh water tubs. F is the furnace, and d, d, c. c, are heating
tubes connecting with the vat H. T is a flat iron table.

Fig. 2 exhibits a cell and its included plates, with their mode
of suspension.

^ ig. 3 represents the suspending frame of wood and the at-
tached plate, P, prepared for immersion in the vertical vat.

Fig. 4 shows the vertical vat and the plates suspended in it.-

Fig. 5 represents the adjustable plate-supporting frame used in
the horizontal vat.

I- ig. 6 exhibits the interior arrangement of the horizontal vat,

8 blank plate and an engraved original being in position ; also the
comiecting copper rods leading to the battery,

,

Fig. 7 represents the heating furnace. The door for admitting
8ir IS shown at a, and is so connected with an adjusting com-
pound bar of iron and zinc that by an adjusting screw it can be
arranged to regulate the draught, opening or closing the door,

\|"^ "i^'iJtainiiig a uniform heat in the solution. After getting
Is nre started, this door is set so as to close when the solution
jeaches a heat of 180°. In principle this furnace is similar to a
oath-heater. A tubular helix of lead is coiled within it like the
J^orm of a still, and the terminating branches c and d lead to the
||onzontal vat, the branch c uniting the top of the vat just below
fne liquid surface with the top of the coil, and cTat the bottom

p
the vat with the bottom of the coil. Hence follows a circu-

'^tion of the solution from the furnace at top and into it at bottom.

^Manipulation.—When a plate is to be electrotyped, it is placed

^^ trestles above the open scuttle boles, h, h, h, h, and thoroughly
Cleaned by washing with alkalies and acids. It is then silvered,
loaized, and placed before a window. A plate of rolled copper

.^" '"ch larger than the engraved plate is then selected, placed on
^^e flat iron table, and beaten with mallets until a steel straight
^age shows it to be plane. It is then weighed and fixed in the
yertical plate frame by two copper hooks. The engraved plate

!^ 'hen similarly fixed in a similar frame, when both are placed
f^ a vertical vat and connected with the battery.

llie process does not ^^o on well when the plates are vertical,
' t is necessary to start the castings in this position to preventbin

•^st motes, or specks of impurities, from settling on the face,

j^.the rolled plate dissolves, its impurities rapidly render the so-

^^"on muddy, and endanger the face of the forming plate. For
mrnon electrotypes dust or mote specks are not detrimental;
'the coast survey copper plates being not inferior in fineness

fac f^
to fine steel plates, the effect of impurities settling on the

^ of their copies is to give the impressions a clouded appear-
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ance. On first immersing the plate, the solution should, there-

fore be perfectly clean. Formerly, after each use of the vertical

vat, it was emptied and washed out. When the solution had de-

posited its sediment it was drawn off and strained through very

fine cotton. This whole operation was extremely disagreeable,

and consumed a whole day of one man.
By a simple expedient I have saved the necessity of cleaning

the vat oftener than once a month. To guard the new plate

from specks and impurities, a bag of fine cotton is drawn over a

slight wooden frame, which keeps it distended. An hour or

more before the solution is wanted, the bag, with its included

frame, is placed on top of the solution and loaded with the cop-

per bars used to support the plate frames. The weight canses

the bag to sink gradually, filtering the contained solution as it

goes down ; the impurities catmot wholly choke the meshes

of the cloth, as a fresh portion is constantly brought into action

during the sinking. I thus filter the solution without taking it

from the vat or disturbing the sediment, saving much labor, time,

and annoyance.

_
The plate remains in the vertical vat over night, and prepara-

tions are made in the morning to transfer it to the horizontal vat.

The furnace is first brought into action. A new plate of blank

copper, an inch larger than the matrix, is flattened on the iron

table, and bolted to the edges of wooden bars by platinum bolts,

for the purpose of preventing the plate from sagging downwards

when supported horizontally. Tlie plate so arranged is called

the strapped plate. The coated matrix is then taken from the

vertical vat, disengaged from its frame, and arranged in the hori-

zontal frame. A wooden wall, an inch high, then surrounds the

plate, and on this wall the strapped plate is laid,* when the whole

combination is placed in the horizontal vat and the connection

with the battery established. The positive plate is then taken

from the vertical vat and its loss of weight noted and recorded.

From the known superficial area of the matrix, the quantity ot

copper required for a casting one-eighth of an inch thick is com-

puted and recorded. The blank copper consumed in both vats

must equal this amount before the required thickness is reached,

allowance being made for impurities of rolled copper and rough-

ness on the back of the electrotype. After a few hours of ac-

tion the strapped plate bcomes so loaded with impurities that

they will begin to drop on the electrotype; this plate mast,

therefore, be removed from the vat and a new one immediately

supplied. The dirty plate is then washed in the large water tuD,

and when cleaned its less of weight is found and recorded, oj
^

the amount of loss the action of Ihe batteries is tested, and it i^

found, if Smee's laws are being observed. Vigilance m^ist now

be exercised in watching the batteries and rate of work, and tue

power must be varied to suit circumstances.
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The entire working battery generally requires renewal once a
oay, the process being conducted as follows: One zinc and one
silver plate are taken from the battery; the silver placed in the
solution of chlorid of iron, and the zinc taken to the water tub
outside the door of the battery room, where it is scrubbed clean
With a hard brush. It is then re-amalgamated at the quicksilver
tub, and taken back to the battery. The silver plate is trans-
ferred from the chlorid of iron solution to the adjacent fresh
water tub. Another plate is then transferred from the battery to
the chlorid solution, and another zinc cleaned, washed, and put
back in the battery with the first silver. In this manner the whole
battery can be renewed without sensibly interrupting its action.

^
When the loss of weight from the rolled copper in both vats

indicates that the required thickness of the electrotype is gained,
|ne plate is withdrawn from the battery, detached from its frame,
"Sback smoothed, and its edges filed, until a separation can be
ttiade. By separation, the original becomes liberated, and the
^'to or reversed relief is silvered and electrotyped exactly as an
iJfJginaL The copy from it, or the electrotyped basso, will, if

J'
PJ^ocess has been properly conducted, be a perfect fac-simile

^i the original, and in hardness, ductility, and elasticity, will
^^m the best rolled and hammered or planished copper plate.

(

^o -^r^-^IIl-

—

Brief Characters of some New Genera and
Species ofNyctaginacem, principally collected in Texas and
^^w Mexico, by Charles Wright, Esq., under the direction of
^ol J. D. Grahasi, U. S. Topogr. Engineers, late Chie[ of the

Scientific Corps of the Mexican Boundary Commission ; by
Asa Gray, M.D.

(Concluded from p. 2G3.)

ABRONIA, Juss.

Auronia (tripterocalyx) cycloptera.—Abronia (Triptero-
^•yx) micranthum, Torr. in Frem. 1st Rep. p. 96, &r in E^^^r,,

f ^i? ^ 149.

Hook
Nutt
Wri

" the Rio Grande, New Mexico, plainly show Dr. Torrey's A.

g
'^"^ntha was founded on the precociously fertilized state of a

P^cies, the fully developed flowers of which are the very largest

„.» genus,
^'nc name. I
^lllmi of 11^-

Exploration of

the I
•

'-"eat *ia« Uane, p. OV^, t^i- aunoy ^u^gtoio mai,

nia
^ "^ ^^ question may be only a small-flowered state of Abro-

a
Q,"^^'^'^'^''^. The Abronia mellifera of Douglass, however, is

^g/,^"^'"^stly different species, the fruit of which is winged, in-

'
and more strongly than in any other genuine Abronia,—so



320 On New Genera and Species of Nyctaginacece.

much so as to forbid the separation of Tripterocalyx as any thing

more than a subgenus,—but the wings are triangular, pointed^ and

entirely lateral, not meeting over the summit of the fruit- Its

flowers too are greenish, while those of A. cycloptera are light

purple. Furthermore, what Dr. Torrey takes for the Abronia

mellifera is the A. fragrans, Niitt. in herb. HooLj which is dis-

tinguished, probably specifically, by its very large and broad,

scarious or petaloid leaves of the involucre, and its white, or

" porcelain-colored" flowers. The monocotyledonous embryo,

first noticed by Dr. Torrey in his A. micraniha, he has since

shown to exist throughout the genus; the inner cotyledon being

constantly wanting. Dr. Torrey's observation appears to hare

escaped Prof. Choisy's notice. In Emory's Report, Dr. Torrey

has further corrected the character of the genus, especially noti-

cing the adhesion of the filaments to the tube of the perigonium

and the two-cleft lobes of the limb of the latter, which are not

^'deciduous," but involute after anthesis.

QUAMOCLIDIOX, Chois.

1. QuAMocLTDTON oxYBAFHoiDEs (sp. nov.): caulibus procuni-

benti-diffusis gracilibus; foliis omnibus profunde cordatis longw

iiscule petiolatis, infimis reniformibus, superioribus acuminaiis

nunc subangulatis; involucro trifloro profunde 5-fido cum pedun-

culis laxe paniculatis glanduloso-viscosissimo, lobis ovatis acii-

tiuscuhs perigonio campanulato pauUo brevioribus; staminibus 3;

fructu subgloboso-obovoideo.—At the foot of mountains east of

J

Wri
in mountain ravines of the Chiricahui Mountains, at Guadalupe

In habit and foli-Wri
«q3 this plant resembles Choisy's Quamoclidion nyctagiuenm

except that it is more slender, and smaller in all its parts, and the

leaves (from one to two inches in length and breadth) all have a

reniform-cordate base. The involucre is very similar, except that

the lobes are not acuminate, and scarcely acute; they are only

3 lines long; those of Q. nyctagineum, said by Choisy to be ^

lines in length, are twice that length in my original specimen.

The few flowers seen of the present plant show a campanmat^

perigonium, barely four lines long, with no tube, except the gloo-

ular base, and only three stamens. The fruit is smooth, destitute

of ribs or angles, glabrous, blackish, and very obscurely rugulose-

reticulated under a lens. Our plant is probably a congener oi

Choisy's Q..? angulatum (if what was represented as a multiple

stigma in Mo^ino and Sesse's drawing be no more than tne

coarsely granulated simple stigma of this and other species), ana

perhaps closely related to it; but the stamens are only three, anu

apparently not *Mong exserted." Their number and the lo""

and size of the perigofiium would refer the species to O^y^
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1

pluis; but I rely rathei on the strongly five-ribbed fruit, with the
at length dilated and scarious involucre, to distinguish that genus.
Quamoclidion, strengthened by this and the following species,
It seems most convenient to retain as a genus, although it differs
from Mirabilis only as the first section of Oxybaphus differs from
the second. While the form of the perigonium of the present
species is as in Oxybaphus, that of the following resembles that
of Mirabilis.

' ^ '

^

«. Q.UAMOCLIDION MULTiFLORUM (ToiT* ined.) : caulibus siib-
erectis; fbliis breviuscule petiolatis subcordatis acntis; invohicro

U^agno glabro campanulato 5-fido 4-8-floro
;
perigonio infundi-

bulifomii, limbo expanse; stammibus 4-5. Oxybaphus midti-

N. Y ? Tor-
reyana, Chois. in DC. Prodr. 13, p. 430. Stony hiils near the
^Pper mines of Santa Rita, New Mexico ( Wre^///, No. 1703).

^0 this belongs No. 1327 of Coulter's Mexican collection ;' No.

^9 of his Californian collection ; No. 85 of the collection of
VVislizenus, (fee. The involucre is an inch in length; and the
lull-grown perigonium fully two inches long. In the original de-
scription, Dr. Torrey plainly stated that the involucre is "quin-
luefid," and therefore gamophyllous.

J

BOERHAVIA, Linn.

y 1- Fructus S-angulatus vel 5-costatus, obpvraraidatus vel
ooovatus.

1. BoERHAviA PURPURASCENS (sp. uov.): caullbus e radice an-

^uaadscendentibus laxe raraosis; ramis glanduloso-viscosissimis;
'"^ caulinis ovalibus oblongisve utrinqije obtnsis subtus pallidj-

onbus saepeque purpureo tinctis glabris, ramealibus lanceolatis

inearibusve parvis glandulosis; pednnculis paniculatis glomerii-

Jl"^' capitiilirorniem 5-8-florum gerentibus; bracteolis 3 oblongis

nirsuto-viscososissimis cnspidatis perigoniutn campanulatmi) frnc-

Jimqiieadaequantibus; staminibus 3; fructu brevissime pedicel-

f-J
°bovato utrinque obtuso IecvI, costis angustis validis.—Stony

^•"s near the copper mines of Santa Rita, New Mexico, Aug.

JR r
'^^'^' ^°- ^'''^^y P^ant a span to a foot high. Leaves 6 to

^^ 'mes long, very unequal. Rhachis of the glomerule not elon-
^^ed with age, only two lines long after the fruit has fallen; the

p'sisient pedicels therefore approximate, less than a line in

^"|th, the apex more cup-sha{)ed than usual. Bracts tinged

^^^ purple, very viscous, enveloping the fruit, at length decidu-

"^j of these the broader one is the true bract, although borne

^
t'le pedicel above its middle; the two lateral are the proper

^^acdets. Perigonium purple, a line and a half long, without

^J^'^o^istricted tube. Fruit a Hue and a half long, perfectly

"Qotli and glabrous, not at all corrugated, with 5 rather distant

^cosD SEUIE8, Vol. XV. i,^o. 45.-3Iay, 1 S53. 42

\
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and narrow salient ribs.—The following appears to be more nearly

related to this than to any other; but it is probably a distinct

species.

2. BoERHAViA Wrightii (sp. nov. ) : caiilibiis e radice anniia

erectis graciUbus laxe ratnosis ramisque glaiidiiloso-viscosis; foliis

oblongis nndulatis nigro-punctatis subtus albidis, summis lineari-

bus; pcduncuhs paniculatis spiculam brevem demiim sparsiflorara

gerentibus; pedicelh's brevissimis basi unibracfeatis apice bibrac-

teolatis; bracteis bracteolisque ovatis ciispidaro-acuminatis cilia-

tis flora evoluto brevioribus; staminibns 3-4
; fmctu breviter ob-

cvato glabro inter coslas 5 crassas riiguloso. Pebbly hills near El

Paso, Sept, {Wright, No. 610). Near Messillas, Northern Mex-

ico, Gregg (No. 533, scarcely in flower)? Plant about a foot

hi^h. Leaves thickish, small. Rhachis of the slender, interrup-

ted, and mostly simple spikes an incli or more in length. Bract

and bractlets purph'sh, de.ciduous. Perigoniutn smaller than m
the preceding species, pale. Fruit barely a line in length.

3. BoERHAviA LiNEARiFOLiA (sp. nov.)". caulibus 6 radice lig"

ncscenie diff'usis paiiiculato-ramosissimis glanduloso-viscosis basi

bispidis sea villosis; foliis linearibus et lanceolatis brevissime pe-

tiolatis nmcrouato-acutatis crassiusculis margine revohuis parce

hispidis; floribus effuse cymosis breviter pedicellatis singulis basi

3-5-bracteolatis; bracteolis persistentibus; staminibus 5; fructu

clavato-oblongo glabro utrinque obtusissimo, costis incrassatis

Var.
i?.
glabrata: caulibus inferne foliisque glabris vel glabratis

Western Texas, common, Wright,{^o^ 608, \1%\,) Undlieimer.

Saliillo, Mexico, Gregg, Plant diffusely many-stemmed, form-

ins; large bunches. Perigonium purple; the limb rotate when

fully expanded, and half an inch in diameter: constricted lube

scarcely any. Fruit a hue and a half long.

^2. Fiuctus lO-cosfatus, turbinatus. Perigonium hypocrale-

rimorphum, tuho subelongato villosissimo. Flores glomerulati

ad tiodos ramoram panicula?.

4 noERHAviAERiosoLENA(sp. nov.): glabra; caule erecto hmc

indegtutiuoso sufierne ramisque floridis midis; foliis carnoj^is ova-

tis tiunc subcnrdatis margiue denticulato-glar)dulosis junioriM

subius peii(.lis;|uc parce hirtellis, superioribus in bracteas sat)ii-

latas pnrvas transeuniibus
;

podicellis brevibus sen brevissimiSj

bracUMilis 4-5 scarinsis oblongis cuspidaio-acumiimlis sub m
veriiclUatis iiivolucellum efllcientibus persistentibus fructu turDi-

nato crasse lO-costato glabro apice truiicafo paullo brevioribus

perigouio limbo
Cohahuila or D

7

rosco; stamitiibiis 5— Valley near Aziitrora.

- lrall^o, Northern Mexico, Qr. Gregg {^o. o^^h

Plant 3 feet high; The root not seen; the stem rather stout, a

gled above. Pedicels one or two lines long, three or four togen

\
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at each node of the elongated branches of ihQ cymosely pan-
iculate, ample inflorescence, forming a fascicle, which at length
IS freqiieutly evolnte into a proliferous brancli. Tnbe of the per-
piii^um a line and a half lon^ above the abrnptly enlarged
ifiictirfirons portion, very villous with long and spreading or im-
piexed hairs: the limb 4 or 5 lines wide when fully expanded.
Fniit (immature) two lines long.

r

^i 3. FmctLis levn'tcr 10-costatns, elongato-clavatus, rectus, sii-

perne sajpius muricato-glandulosus. Perigoniuni (majusculnm)
cyathiToniie vel infandibulifomie. Flores nmbellali.

5. BoERHAviA Grahamt (sp. nov.) I glabra; canle gracili e ra-
dice perenni erecto ; foliis cordatis repandis, siimmis ovatis mu-
ci'oiiatis; pednnculis paniculalis scii primariis alaribus solitariis

folia nmltiini superantibus; umbella 7-12-flora; perigonii limbo
cyathiTormi viridi-flavo, tube (supra basim friicliferam) brevis-
sinio; staniiiiibtis 2; frnctii liueari-clavato viscoso-pubcnilo su-
peme parcc mnricatoglaudiiloso pcdicello seqnilongo demuni
^^'^^^^"l^ato-deflexo. Rocky hills of ibe Soj]oita, Sonora, Wright
[J^o. 1715). Bracts 5 or G,. minute, forming an inconspicuous
involucre, deciduous. Pedicels 4 to 6 lines ion?. PerigoniumD' * " 'O
at most two lines long above the fructiferous base. Stigma pel-

^^^1 as in the genus generally.—Perhaps too closely related to

JJ.
scaiidens

; but the stem appears to be truly upright, and
ihe constricted tube of the perigonium is extremely short. The
species is dedicated to Col. J. D. Graham, under whose auspices
'he specimens were collected. Some of the flowers fructify pre-
cociously, as in so many Nyctaginaceas.

^ 3. (Senkenbergia) Fructus leviter 10-costatus, elongato-cla-

^atus,curvatus, hinc gibbosns, den)um geniculato-deflexus. Peri-

Boiiiiitn infnndibniiforme (majusculum). Flores racenjnsi, unl-

'^fa.cteati, ebracteolati. fTinantia, Mart. &' Gal, noii Schweid-
"pler. Lmdeaia, Mart. &*

^chauer.)

Senkenbergia,

T
Ck
Sella

.
^- BocRHAvi^ GIBBOSA, Pavo7i ill kerb.—Umleiva gypsophi-

Jj'aes, Man. ,y Gal. m Bull. Acad. Briix., 10, No. 4, p. 17.

'^iiaiitia gypsophiloides, Mart. 4* Gal, I c. 11, No. 4, p. 30;
ois. in j)c. Prodr. 13, p. 457. Senkenbergia annulata,

•^i-^'rauer in Linncia, 19, p. 711.—Mexico, Mopno ^' Sesse, Ga-
J«o?/z, CoM//er (No 1434) Gr/T'^s- (No. 515). On the San Fe-
'Peand San Pedro Rivers, W.'Texas, Wrighi (No. 613, 1714).

Ji»
the plant which flowered in the Cambridge Botanic Garden

^nring the past summer, many of the blossoms were precociously
'ertilized in the bud, before it was full-grown ; while others, even

' fne same raceme, expanded their rather handsome, rose-purple

P^'^'goniuiu (the limb 4 lines ia diameter). The pedicels are
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barely a line long, much shorter than they are described by Choi-

sy ; while the ripe fmit, in well developed specimens, is 4 or 5

lines long (3 lineSj Choisy): it is articulated Avilh the apex of

the pedicel (as it is in Boerhavia), glabrous, and destitute of

glands, but sometimes sparsely verrucose with tiansluceut pim-

ples. As in most NyctaginaceaE?, when soaked in water, the sur-

face becomes covered with a thick, mucilaginous mass, from the

bursting of the epidermal cells and the uncoiling of the contained

gelatinous threads. Prof. Choisy has remarked that the genus

Tinantia is scarcely sufficiently distinguished from Boerhavia by

its inflorescence and the singular form of the fruit. I adopt the

later name of Senkenbergia for this subgenus, because there is an

earlier genus Tinantia or Tinnaniia. The first published spe-

cific name "gypsophiloides" is so inappropriate, that I venture,

in restoring the plant to Boerhaavia, to adopt the characteristic

name given by Pavon in his herbarium.

The other species distributed in Mr. Wri^
tioris appear to be : B. erecta, Liitn. various forms, all o[ them

apparently with annual roots (No. 609, 1726, 1727, 1728); B.

PANicuLATA, Rich. (Mo. 611); and B. viscosa, Lag. (No. 612).

Art. XXXI 7.— 0?z the Discovery of two species of Tricho-

manes in the Slate of Alabama, one of which is new; by

Asa Gray. M.D.

With
supposed to grow within the limits of the United States; nor,

.when the nature of our chmate is considered, would any such

Fern be expected to occur, except, perhaps, in Florida. 1"^

exceptional case referred to, that of HynienophylhiTn ciliatum oj

Swartz, said by Willdenow to come from Pennsylvania, as well

W .,

o W
At least, a

reveal the

existence of any specimen to confirm this habitat; neither is the

plant enumerated in the CalnJngus Plantanun Amer. Sept. [^
•

2) of Muhlenberg, who was Willdenow's chief North Anierican

correspondent, nor is it found in the Mnhlenbergian herbarinni.

The only person, so far as I know, who pretends to have see

the plant in this country is Pursh, who, in his Flora Amer. ^^P^-'

P- 671, gi\'es the habitat "In shady forests, on the trnnks ot oi

trees; Pennsylvania and Virginia, v. v." I fear that this state

ment cannot be implicitly received, however, since more tna

one case is known in which this author has extended the ran^

of a species and employed the sign v. v. where he had never vi

ited the assigned locality. No specimen of any Hymenopny

*

i
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lum was to be found in the herbarium, chiefly of Virginian and
Pennsylvanian plants, which Pmsh formed for his patron. Pro-
fessor Barton, nor in that which he communicated to the late
Mr, Lambert, and used in the preparation of his Flora.

However the case may be in respect to that plant, it is no
longer to be doubted that this elegant, and for the most part
tropical or subtropical, tribe of Ferns has representatives in the
United States; and I thinlc it worth while to call immediate at-

tention to so interesting and unexpected a discovery. This dis-

covery was made by my excellent correspondent, Thomas M.
Peters, Esq., of Moulton, Alabama, in the noriheastern portion
of that State. It was in July last that Mr. Peters found, about
twenty-five miles soutli of Moulton, a species of Trichomanes^
which he determined to be such. In December, the same gen-
tleman, in connexion with J. F. Beaumont, Esq.,* found a second
locality near Mountain Home, in the adjacent county of Law-
rence (of which Moulton is the Shire town). Mr. Beaumont had
sometime before discovered the plant in Franklin county, farther
West, and had sent nie specimens collected in November. Speci-
mens liberally communicated to me by both these gentlemen so
nearly agreed with Trichomanes radicans of Swartz,t especially
wtth growing plants brought from Killarney, that I had little

hesitation in referring them to that species; and this view was
^t once confirmed by the high authority of Sir Wilh'am Hooker,
to whom specimens were immediately forwarded. The fronds,

however, are all smaller than the ordinary forms of Trichomanes
radicans, being from two to barely five inches long; they are also

narrower in outline, and less compound, being only bipinnatifid.

^ he specimens from the two localities represent two forms of the

^Pecies; one form having longer and narrower segments to the
h-ond and long-exserted receptacles; the other is a more con-

Jjnsed form, with the receptacles less prolonged. According to

Hooker the species is a very variable one, and njost widely dif-

fused, from Jamaica and the other \Vcst Indies to Mexico and
^^z^l, and even to the Sandwich Islands; while in the Old

^;^W it is found in Ireland, in the Azores, Madeira, TencnfFe,
^«d even in Nepal

^he plant occurs, in Alabama, on the face of sandstone chflTs

^hat overhang small streams, and particularly on ihe under surface

^'overhanging rocks of the kind, sheltered both from the sun
^^a rain, but kept damp by percolation, or by the spray of adja-

^^at cascades, at least for a great part of the year. I am greatly

^jj. [^ ^ letter received since notice was sent to the printer, ilr. Beaumont states

and K
^**' ^^^ ^^^^^ ^^^^^ Pl^^i^t ^*^ l'^"» ^o*^ ^^ December, 1850, in Franklin County,

has enclosed to me a JVuitino- specimen collected at that time.
^T taking that species, as now'received by Hooker, to comprise the T. breviseium,

^''» T, scandens, Iledw., ifec
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indebted to Mr. Beaninont for live roots of the plant, which,

though carefully planted in a Ward case, I have not yet suc-

ceeded in causing to vegetate.

On the 8lh inst. (January, 1853), Mr. Peters was so fortunate

as to detect, in the same region, a second species of Trichomanes,

of a small size, with undivided fronds, growing in moss-like tufts.

The specimenSj which I have just received from the discoverer

in a letter, have very little fruit, enough however to ascertain the

genus, and to show that they belong to a new species, q( Hooker's

first section of true Triciiomanes, and of iiis second subdivision,

which contains T. muscoides, T. erosum, T. pusiUum, and T.

apodum. Our new Fern is more nearly related to the first of

these (chiefly a West Indian species), having the involucre

equally immersed in the body of the frond (which is not the

case with the other species), and the receptacle very short. But

the shape of the fronds, their slender stipes, and the total absence

of an iutramarginal vein are abundantly distinctive characters.

In the shape of the broader fronds, and in the stellate hairs

which sparsely beset their margins, our plant may be likened to

T. reptans; but that species has a close and flabellate venation

and a cylindrical, exserted involucre, with a deeply two-lipped

orifice.

I add the characters of the species, which may appropriately

bear the name of its discoverer.

Trichomanes Petersii (sp. nov.) : pnsilhim ; caudicibus^ fih-

formibus tomentosis intricato-csespitosis; frondibus (3-6 lineas

longis) oblongo-lanceolatis ovato-oblongis vel minoribuslate obo-

vatis cuneatisve undulatis majoribns subpinnatifido-sinuatis obta-

sis glabberrimis (junioribus margine hinc inde pilis nigris 2-3-fLir-

catis citiatis) penninerviis in stipitem gracilem attenuatis; venis

furcatis vel pinnato-ramosis libcris (intramarginali nnllo);^ soro

soliiario terminali ; indusio immerso tubuloso-infundibniiforini

)

t

ore dilalato libero leviter bilabiato; receptacnlo (an semper .j

incluso.—Hancock County, Alabama, not far from the Sipsey

River; found only on the face of an isolated sandstone rockj

within reach of the spray of a water-full which is supplied for

most of the season.— T. M. Peters, Esq.

^The fronds, as in T. muscoides are very diverse in shape.

The dilated-cuneate ones might be taken for the sterile form,

hut I observe that, more frequently than the narrower fronds,

they bear a terminal indusium, which, however, is sterile ana

empty. There is a peculiarity about the venation j
some of tne

branches of the primary veins being evanescent towards their

base, so as apparently to lie free and independent in the froiia.

The slender stipe is as long as the frond itself-
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Art. XXXV.—On a method of exhibiting the Phenomena of
Diffraction with the Compound Microscope; by Ogden N.
Rood, A. B.

[Read before the Berzelian Society of Yale CoUeg-e, March 8.]

We proceed ia the first place to describe a method by which
any one possessing a compound microscope, may, almost without
other apparatus, repeat in a highly satisfactory manner, all the
ordinary experiments connected with the subject of diffraction :

secondly we shall notice one or two of its bearings ou micro-
scopic vision.

For observing the phenomena of diffraction, an object lensj the
half-inch for instance, is to be screwed to the lower end of the
compound body, and the eye-piece is to be removed: if then the
inside of the compound body is not well blackened, this must be
atieaded to. A convenient way of obtaining a non-reflecting
snrface will be to coil a piece of black paper within tlie body,
^he instrument thus prepared is to be placed on a table, and a
^eatn of sunlight thrown up through the objective by the mirror.
A roll of blackened pasteboard eight or ten inches in length, and
^ such diameter that it will just fit around the compound body,
^>ll also be necessary. If now a piece of card or sheet-lead,
^tng a circular aperture in the centre of about the xAoth orha

moth of an inch, be placed over the open end of the compound
^^^)% and the eye-piece be placed directly on the lead, and the
aperture be viewed through the eye-piece, it will be seen sur-

rounded by three or four beautiful, colored rings; the colors of

^Je first reckoning from the centre will be yellow and dark red
;

j^^ second, blue, yellow, orange, red; the third, blue, green, yel-

'^^j red
; the fourth, faint green and faint red. If however the

Jpertiire be larger, (r-oth of an inchj the eye-piece should be
^^.'d at a distance of eight or ten inches from the aperture: for

!'*»s purpose the roll of pasteboard is intended, the eye-piece be-

^^ placed in one end of it, and llie other fitting around the com-
pound body; if then an aperture of ~,\,\h of an inch in black-

^"ed card be viewed in this manner, the fringes wjII be seen,

somewhat larger; there will be four sets, the colors bemg in the
same order as above. An aperture of y^'.^th of an inch or there-

^^^^Us, may readily bq, made bv placing a piece of sheet-lead ou

J^'^e hard substance, as a steel plate, and then pressing a fine

"^^dle into the lead. If the aperture be too large for being
viewed

in either way, the rings will be much broken. Next
^"ostitute for the aperture a slit in brass or tin-foil, the ^^^th or

J?
ooth of an inch in diameter. In the first case it should be

le^-ed by the eye-piece at ten inches distance, in the second the
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eye-piece may be placed directly on the slit: a white space will

te seen riuiuirjg across the field bordered on either side by broad

bands of yellow, red, bluCj yellow, red, green, &c. ; the colors

following in the order given above> FonV orders can in this way

be observed ; the phenomenon is exceedingly beautifulj the col-

ors being very brilliant. By using a micrometer eye-piecCj certain

proportions which were observed by Frannhofer to obtain among

the bandsj may be noticed. The experiment of the slits gener-

ally succeeds better than that of the circular apertures, though if

the slits are not perfectly regular, the bands following in an in-

verse manner the irregularities, will be arranged in jagged lines.

For observing the rings of color or of darkness formed wilhui

circular apertures or slits, gas light is preferable, though they

may be shown by sunlight. A circular aperture, ^'^th of an inch

is placed over the open end of the compound body, and the eye-

piece fixed in the pasteboard is held at about five inches distance.

A white circular image of the aperture will be seeU; and within

it two small rings of blue and red. If the eye-piece be placed

on the aperture, or on a larger one, rings of darkness will be ob-

served. If the same plan be pursued with slits, lines of color or

of darkness will of course be seen.

But if on the other hand, the edge of a piece of blackened

card be introduced into the beam of divergent light, and the eye-

piece placed upon it, it will be seen bordered by dark lines run-

ning parallel to its edges, and fine lines of light will project some

distance into the shadow. When the eye-piece is removed ten

inches the dark lines develop into colored fringes. If a piece of

iron wire, rlo^h of an inch in diameter, be placed as above, with

the eye-piece at 11 inches, the centre of its shadow will be oc-

cupied by a line of light: if the wire is as fine as ^lodi of an

inch, the eye-piece may be placed directly on it. With a larger

size, and the eye-piece properly placed, six or seven lines of lig"|

and darkness can be distinctly seen ; and in general the externa

fringes will be distinct in proportion to the small size of the \vire,

while the internal lines are the reverse to a limited extent. H ^

circular opaque body, ^»^th or y'^th of an inch be placed on a

plate of thin glass, and viewed by the eye-piece at ten inched,

besides the external fringes a circular white spot will be seen m

the centre of the shadow, as though the body had been P^"^''^^'

ted. If fine chalk powder, &c., be spritikled on the glass plate,

and viewed by the eye-piece at ten inches, it presents an appea^'

ance of numerous fine dark lines, arranged in minute circle.,

then- diameters being inversely as the size of the particles ot dus

.

For repeating some of M. Fraunhofer's experiments on gi^^

tmgs, an ordinary stage micrometer, having equi-distant hues nn

at a^th or ^l,\\x of an inch apart, may be used. This \vn

placed as above, shows a white space iw the middle, ^'i^^ ^

/
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tain number of prismatic spectra on either side, the purity of the
colors being dependent on the regularity with which the lines
are ruled. With lines ^ioth of an inch apart, ?ive spectra on
either side were observed. If however the cornea of a fly be
taken as a grating, and viewed at 11 inches, a central white spot
isseei], surrounded on all sides with great numbers of prismatic
spectra. The appearance is one of great beauty.
Having thus described an easy method of performing experi-

ttients on diffraction, we proceed to notice one or two of its bear-
ings on microscopic vision. And we would state in the outset,
that all the experiments alluded to above may be performed by
the microscope when arranged as it ordinarily is for observation

;

that is, let an inch or a half inch objective be screwed on, the
^ye-piece being in its proper position ; let parallel rays of the sun
he thrown up through the body by the plane mirror, and let an
aperture yjV-^th or ^ o'o o^^ of an inch be placed on the stage and
Viewed as an ordinary object. As long as the aperture is in focus,
nothing remarkable will be observed, but if the compound body
IS carried within or without the focus, the aperture will be seen
to dilate and to become surrounded with colored rings precisely
as above. Reckoning from the centre, the rings will be yellow,
oai'k red, blue, yellow, red, blue, &c. If a fine slit be used in-
stead, the same sets of colored bands are seen as described above

;

"i either case, as the object lens approaches the focal point the

j"'"p or bands contract and disappear. By turning the light a
'ittle obliquely, so as to make it faint, or by using a larger aper-
ture with rather faint sunlight, dark rings or lines can be observ^ed

kI k^^
centre of the white spot. If the edge of an opaque body

2 ^fought into the field of sunlight, and if it is a little out of
ne focus, it will be seen bordered with the same dark or colored
"pes as described above. To observe the internal fringes let a
piece of fine wire, (^i^th of an inch,) be placed on the stage,

^nd Viewed a little out of the focus, it will be seen filled up in-

emally by lines of light and darkness; three or four external

"Wges in the shape of distinct black lines will also be seen on
^''her side. If a very fine scratch on glass be viewed in this

^^3"ner, the external fringes will be well developed ; reckoning
jjotn the centre, they will be, blue, yellow, red, blue, &c., this

J^'fig the case when direct parallel rays of the sun are used, the

Pnenotnena being different with oblique light.

*^e have now seen that when the direct rays of the sun, or a
^"ip are used, we must expect to find the appearance of raicro-

^!^^'c objects modified by diffraction ; for, using high powers

Jm *"^ best fine adjustment, all parts of the object cannot gen-
^^lly be in the focus at the same time : consequently it will be
^erved that when under a power of even 200 diameters, the ob-

^^ being most accurately focused, it exhibits naarked phenomena
^•^Jfi) SzKiEs, Tol. XY, Ifo. 45.-"May, 1S&3. 4S

s

s
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of diffraction. Let us now take one of the simplest cases of

bodies viewed by oblique light, viz. a single fibre of black silk, a

single strand o( a spider's web, or a fine scratch in glass ; let it be

viewed under a power of 400 diameters, the light being that of

the sun, thrown obliquely across the object most accurately fo-

cused. The object will be seen to dilate, and three bands of

color, blue, red and yellow, will represent it ; the colors all broad

and distinct. Within the bands and running paralleF with ther

are great numbers of fine dark lines, placed very near to each

other, and with considerable regularity, and in fact closely resem-

bling the lines on certain test objects; moreover, it would seem

that the better the object lens, the more distinct the lines become.

That these black lines are only fringes of diflTraction may be

readily shown, for by moving the compound body a little out of

focus, they develop into the ordinary colored fringes. If the

line be a strand from the spider's web, the fine black lines are

very abundant, and extend on one side a considerable distance

beyond the colored space. If a fine scratch on glass be viewed

in this manner, under 400 diameters, the light can be so arranged

that it shall exhibit the same phenomena ; in general, if the line

has any breadth, and if it be rotated so that the light is thrown

along its length, a position will ordinarily be found when the ex-

ternal fringes for the most part disappear, while the internal ones

if there are any, become more distinct. The foregoing may per-

haps throw some light on the fact that so many persons see lon-

gitudinal lines on test objects, (Naviculee,) while they fail to

show the transverse
; but nevertheless, in using very oblique sun-

light not only is a single line always accompanied by many par-

allel fringes of diffraction, but after these have been made to dis^

appear by revolving the line, often a distinct set of transver^

hnes at right angles to the former take their place. It w^ouid

seem from these facts that perhaps central light is as safe in test-

ing objectives as any other.
. ^

In viewing fine gratings under the microscope, that species o

illumination called background should be employed, and instea

of an artificial grating which could not readily be procured sul-

ficiently fine and regular, use scales of the Lepisma saccharina;

or of the Lycena argus, both of which have parallel markings^

It will be noticed that Avhen the light is thus thrown along trie

h'nes, the scale is generally of a dull bhie ; on revolving n sbg"
'

J

ly it changes from blue to bright red, to orange, to yejlo^;
f,

the next stage it i

turning it farther

dark blue. Whe

t is very bright and slightly tinged with blaej

, it changes from yellow to red, to the origin^

morethe compound body be carried out of the focus, one or i"^'

beautiful prismatic spectra will be developed by the lines on i

scale, consisting of red, orange, yellow, green and blue,
^om

scales of the Lepisma, with ""the one inch objective, show

<
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similar spectra side by side, others three ; others again, one prin-
cipal spectrum near the spot where the image of the scale van-
ished, and another faint spectrum which advances or recedes from
the principal one, as the compound body is moved up and down.
The distinctness of the colors in these spectra, depending as they
do on the regularity with which the hues are drawn, furnish a
means of forming a judgment on this point. The spectra are of
course formed at right angles to the direction of the lines. By
means of these spectra the existence of hues on certain scales was
detected, when the power employed^ (40 diameters) was wholly
unable to exhibit them ; in fact, to show the hues distinctly, a
power of 300 diameters with oblique hght was found necessary.

.

The phenomena of diffraction also afford a ready explanation
of the small concentric circles which are so often seen covering
tildes containing microscopic objects : they are of course owing
to exceedingly fine particles of dust which produce dark rings,
the size of which is inversely as that of the particles of dust.
Of the same nature are the minute rings seen when looking
through the microscope without any object on the stage ; in this
<^ase the dust will be found on either lens of the eye-piece.

Speaking of small particles of dust, &c., it may not perhaps be
amiss to mention a method of obtaining a measure of small
points or of very fine lines, which method has however nothing
to do with diffraction. The eye-piece micrometer is used; after

niaking the proper determinations to ascertain the value of the
spaces between the ruled lines, the graduated slip o( glass is re-

moved from the eye-piece, placed on the stage, and the propor-
tion which the thickness of a single line on the graduated glass

bears to the distance between two lines, ascertained for one line,

^J
the proper measurements. In one case this was found to be

Ath; that is, the space between two lines was 60 times the

"Jickness of a particular line. Let now the slip of glass be re-

placed in the eye-piece, and suppose that with a power of 400
diameters, the space between two lines corresponds to ^^^^th of

^^i^'ch; it is evident that the breadth of the particular line de-

^^miined is now ^ J^^ih of ^^Voth ; that is, equal to y^ Ao oth of

J^incL This of course can be directly compared with lines,

J^ts, &c. on test objects. In the case above mentioned, the Ime
^^termined was quite coarse—could readily be seen by the naked

^p\ by usinsr a fine line in the micrometer eye-piece, it is evi-"

^^^jt that this^method admits oi being carried much farther.

'n conclusion, we would remark that this subject seems worthy
^\an extended investigation, not only on account of the modi-
'y^f^g influence diffraction exerts on the appearance of micro-

scopic objects, but also because it is probable that by a skillful

J?^
of phenomena of diffraction, we should be able to defect, in-

irectly, the existence of certain kinds of structure, when the
est objectives had wholly failed to demonstrate it.



332 On Minerals accoinpanyhig Chromic Iron.

Art, XXXYI.—On Miiierals accompanying Chromic Iron;

by Thomas H. Garrett.

In a former essay in this Jonrnal, (vol. xiv, p, 45,) I embraced

only chromic iron, and in the present I propose to introduce sev-

eral of the minerals accompanying it,

K'dm7nererite.—r-Th\s beautiful mineral occurs in considerable

quantity in chromic iron and its associated serpentine at Wood's

Pit, and at the mine on the line between Pennsylvania and Ma-

ryland, a few miles from Texas, Lancaster Co., Pa, It forms

vein-like projections in the ore and serpentine, or lines seams be-

tween the ore and its enclosing talcose minerals.

Its structure is micaceous or foliated, fibrous, and graduates

from these into a massive variety. The foliated passes into talc,

the fibrous into hornblende, and the massive into serpentine.

The more compact portions present the characters of Rhodo-

chrome, and since Hermann's analyses of the two minerals from

L. Iktul indicate similarity, I conclude that Rhodochrome is an im-

pure form of Kammererite. That it is a distinct chemical com-

pound is shown by its crystalline form, which I have observed in

several specimens, and which is described by Hartwall as a hex-

agonal prism. The form is right rhombic, presenting hexagonal

tablets with bevelled edges. The combinations are the vertical

rhombic prism with the large main end plain and small lateral end

planes, (forming a hexagon,) a lateral rhombic prism on the edges

of the end planes, and the octahedron replacing the edges of the

vertical rhombic prism.

The following are the results of my analysis of a pure speci-'

men, between fibrous and foliated, and selected with care.

Silica, 3r'657

Oxyd of chrome, . . ,
3604

Alumina,

Magnesia,

Lirne,

1 1 823

24-974
4-113

Protoxyd of iron, . . ,
2-499

Protoxyd of nickel, . . 673

Water, 13 583

The simplest formula according to the analysis would be

2(R.03, 3Si03)4-ll(RO, HO). And here I may be allowed to

draw attention to a remarkable feature among some of the ni

merous talcose minerals
; that in a large proportion of them tne

number of equivalents of water and of RO bases is equai-

Hartwall's formula for Kammererite is 2(R0 Si03)+ R--0^> b»J^'

-i-6H0, although S^HO satisfies the analysis more exactly.
^'-
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Genth has recently analyzed the same mineral from Lancaster
Co., and given it the name of Rhodophyilite, with the formula
3(R0S!03)+2(R2O3,SiO3)-t-9(Mg0H0) which agrees well
with his analysis. Hermann's recent analysis of the same min-
eral from the Ural is unquestionably erroneous.

I do not therefore consider the true formula of Kamraererite
as absolutely determined, and since these hydrotalcose minerals
insensibly pass into each other, Dana has undoubtedly acted ju-
diciously in placing Kammererite under the previously deter-
mined Pyrosclerite, especially as they are both trimetric.

Bronzite.—This mineral is repeatedly seen in the serpentine
near Texas, half a mile west of the village, constituting large
masses, which are highly crystalline, foliated and fibrous. A
selected specimen from this locality yielded

:

Silica,

Alumina,

Magnesia,

55'451

1127
3 1 -832

Protoxyd of iron, . . . 9 G03
Protoxyd of manganese, .

.

. 0-984

9S997

,
Although parts of the same mass were penetrated by chromic

'ron, yet neither chrome nor nickel have influenced the Bronzite.
"s formula is RO, Al203-[-14(3RO,2Si03), the first member is.

^^idently an impurity, and the last which is the true formula of
the A
It has been generally called. It will be observed to agree closely

Jj'th the Bronzite from Ultenthal, analyzed by Regnault (Dana's
*lin. 3d ed., p. 269), but the mineral from Texas is not charac-
terized by tile usual metalloidal lustre of Bronzite.

Emerald Nickel.—This mineral with its brilliant green color,

•contrasts strongly with the lustrous black of the chronu'c iron in

^^'"ich it occurs, and with the purple or lilac hue of Kammere-
J'fe. It either forms so thin a coating upon the chromic iron or
alcose minerals, or is so intimately and uniformly blended with
t^e latter, that I have not been able to obtain a specimen suffi-

ciently pure to determine its exact composition. The following
analysis was made of small fragments selected with great care:

Silica,
. . . .

36-823

Alumina and oxyd of iron, . 1-396- ^
^ . . 16-579

3-839

Oxyd of nickel, *
.'

'

30 837
" •

. . 4-363

Magnesia,
Lime,

Carbonic acid.

Water 8-551

102-388

\
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The oxyd of nickel may be in slight excess. The proportion

of equivalents is,

SiO MgO CaO NiO CO2 HO
8 8 li 8 4 9i

If we may theorize upon such a complex composition, I would

JBUggest as the most likely grouping of the mixture

:

4(2NiO,C02,HO) Emerald nickel (pure).

6(MgO,Si03,HO) Meerschaum.
3MgO,2Si03 Augite.

I have not found a single specimen, which upon treating with

acid, will not show a white talcose residuum, which appears to

be Meerschaum, and not MarmoUte as I had at first supposed.

Dolomite.—It is found in crystalline masses with mamillary

surfaces lining cavities and fissures in the serpentine rock near

Texas, and that surrounding the chromic iron at Wood's Mine.

It yielded

:

Carbonate of lime, . . .
51*90

Carbonate of magnesiaj . .
46-86

Carbonate of iron^ . . . .
l"24

10000

The proportion indicated by the analysis is almost exactly

€aO,C02+MgO.C02. Although magnesia is in very great ex-

cess, and lime in minute proportion in the adjoining rocks, and

even large deposits of hydrocarbonate of magnesia occur, it is

interesting to find the percolating waters forced by the stronger

affinities of lime to share its solvent power between magnesia

and lime in equivalent proportions.

Art. XXXVIL—On the Causes rohich 7nay have produced

Chano-es in ike Earth''s Superficial Temperature; by *^'

Hopkins, Esq,, M.A,, F.R.S., Pres. G.S., and Pres. Cambridge

Phil. Soc.
(Concluded from p. 259.)

3. Discussion of the Relative Claims of the preceding
Bypotheses..

I HAVE already stated that I considered the hypotheses discusse

in the first part of this memoir entirely insufficient to account lor

any sensible changes of terrestrial temperatiu-e in the later ge -

logical periods, as they obviously are to render account lor

change from a lower to a hisher temperature. In the earlier pe-

riods of the earth's history,^ supposing oar alobe to have bee^

originally in a state of fusion, as there are many reasons for d

heving It to have been, its superficial temperature must have Dee

greatly affected by its internal heat long after the solidification
«
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its surface had commenced. Undoubtedly this cause may be ap-
pealed to as sufficient for the production of ahnost any amount of
terrestrial temperature ; but, if the temperatures thus to be ac-
counted for be many degrees above the existing temperatures, we
can account for them by this theory only with reference to peri-
ods of very remote geological antiquity. I have also shown that
any sensible effects of a difference of intensity in stellar radiation
can be referred only to similarly remote epochs, and even for
those periods the theory founded upon this notion appears to me
vague and unsatisfactory.

Another theory of the changes of terrestrial temperature has
oeen founded on the notion of a variation in the intensity of so-
lai' radiation. This cause, once admitted, might undoubtedly be
aeenied adequate to account for all the changes in question, nor
does there appear to be any well-defined a-priori objection to it.

JNo theory, however, can be satisfactory which presents itself as
a mere hypothesis framed to account for a single and limited
c ass of fads, and unsupported by the testimony of any other
class of allied, but independent phenomena. The reception of
such a theory must always be accompanied with great reserve,
^nd must depend less on its own positive claims, than on an equal
or greater want of such claims on the part of rival theories.

"he theory which attributes the changes of terrestrial temper-
ature to a varying configuration of land and sea is scarcely less

JOaefinite than the others in its direct application to account for the
difference of temperature between the present and the very re-
mote geological epochs, on account of our ignorance of the dis-

position of sea and land in any but the most recent geological
times. In the more remote periods, more than one of the causes
j?ere specified may have had their influence; but in accounting
'or the more recent changes of temperature, the last mentioned
jneory appears to me to have by far the greatest claim to our at-

'^ntion. I have endeavored in the preceding sections of this

second part of my memoir to trace the consequences of certain

hypothetical configurations of the earth's surface, and to explain
*ne conditions under which a degree of cold might exist adequate

Jo produce the phenomena of the Glacial Epoch. I propose in
'"IS concluding section to offer a (e\v leading observations on the
relative claims of these different hypotheses to our acceptance.

^0; The most obvious mode of producing a great degree of
^0 d IS by local elevation. If we attribute the former presumed
^m of western Europe to this cause alone, it would be necessary

^ 1 have shown (<§. 24, p. 253), to elevate the whole region into a

J^t rnountain-range, attaining in some parts the height of 10,000
^et or upwards. But all geological experience assures us that

^0 such mountain-range exists without numerous dislocations and
^"er phenomena of elevation having determinate relations to the

\
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elevated tract Of such characteristic phenomena not the slight-

est traces have been recognized. If it be urged that the eleva-

tion might be more local than here supposed, I would reply that

such an hypothesis would rather strengthen than weaken the ob-

jection: for the more local the elevation, the more certainly, I

think, would it be accompanied with dislocations which could

not escape detection. I should reject without hesitation any the-

ory founded on the hypothesis of an elevation during the glacial

period, at all approximating to that which would be necessary to

produce the required degree of cold.

31. Again, a great degree of cold might be produced by the

conversion of a sufficient portion of the Atlantic into dry land.

But this would also require an elevation of western Europe, prob-

ably of several thousand feet (^ 25, p. 254). Now if the cold of the

glacial epoch were thus produced, this enormous area of the At-

lantic must have been uplifted from its former level immediately

previous to that epoch, and must since have again subsided.

Considering the probable depth of the Atlantic Ocean, this move-

ment must indeed have been enormous, and yet, although occur-

ring at the most recent geological period, not a trace of it is ob-

servable either on the European or American side of the Atlantic

Under any circumstances, a theory founded on such an hypothe-

sis, would, I think, be most unsatisfactory, and cannot be accept-

ed in opposition to any other theory which may be free from ob-

jections of so grave a character.

We may also observe, that any theory of the production of

cold solely by the elevation of the regions presenting glacial phe-

nomena would be insufficient to account for many of these phe-

nomena. It would be necessary that such a theory should em-

brace also the depression of such regions beneath the level of the

sea, either before or after their elevation, for some of the phenom-

ena in question maybe referred to Q.oaUug ice and currents ol

water with quite as much certainty as others can be to the action

of glaciers.

32, Again, I have shown that the requisite degree of cold for

the production of glaciers might arise from the diversion of in^

Gulf-stream into some other channel, the submergence of a grea

portion of the existing European continent, and a cold ^^^^^}^

from the north. This diversion of the Gulf-stream might f)e

produced by the elevation of a portion of the bed of the. Atlan-

tic so as to form connecting land between the most western paf

of Africa and the most eastern portion of South America. 1>^^

this would require an enormous movement, of which, I
^^J^^"^

I

not the slightest geological indication has been recognized, an

the hypothesis is therefore liable to the same objection as ina

which may be made against the supposition of the more ^ffr'
portion of the Atlantic havine been elevated into dry land during
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the glacial period. Biit there is another mode in which the di-
version of this great current may, as it appears to me, have been
eflected, and to which I would especially direct the attention of
geologists.

33. On the west of the continent of North America, a contin-
uous and lofty range of mountains, the Rocky Mountains, ex-
tends from Mexico to the Arctic Sea. Another, but far less lofty
cnain, the Allej^hanies, runs parallel to the eastern coast from near
the Gulf of Mexico to the St. Lawrence. The great valley of
the Mississippi and its tributaries, extending over some 30° of
longitude, occupies the southern portion of the space between
these two mountain-chains, being bounded on the south by the
uiilf of Mexico, into which the Mississippi discharges its waters,
ill proceeding from the mouth to the source of this great river,

^e ascend about 15U0 or 1600 feet.* Proceeding northward
from its source, we descend into the great valley extending from
the Gulf of St. Lawrence, on the eastern coast, along the great
chain of North American lakes, to the mouth of the Mackenzie
•lii^'er, which discharges itself into the Arctic Sea. Thus a de-
pression of 2000 feet would convert the valley of the Mississippi
into a great arm of the sea, of which the present Gulf of Mexi-
co Would form the southern extremity, and which would com-
^|i";cate at its northern extremity with the waters occupying the
submerged district.above described as the great valley now occu-
pied by the chain of lakes. A direct communication would thus
De produced between the Gulf of Mexico and the Arctic Sea
^'ong the eastern base of the Rocky Mountains.

^ he Gulf-stream, flowing through the Straits of Bahama, and
Afterwards, in its northeastern direction, towards the North Sea
A"d the coasts of Europe, is a current reflected from the shores^
°f the Gulf of Mexico in consequence of the impossibility of its

^""tinuing the northwestern course by \Vhich it reaches the
^^I'f- But in the case now supposed, a direct opening would be
°^9de exactly in the direction which the current would contniue
tojollow if uninterrupted. Its continuance to the Arctic Sea,

^^'i its non-reflection through the Straits of Bahama, would be
jne obvious consequences of the depression of the contment of
^>orth America. It would thus lose all sensible influence on the
jo«sts of western Europe, but it would necessarily increase the

'^'Sperature along its new course, and especially in the cold re-

e'on of northwestern America towards the present shores of the
^ct'c Sea. The northeastern portion of the present continent
^«uld probably be much less afl'ected by it.

^firti^^
Sir John Richardson's paper " On some points of the Physical Geology of

^ America," Quart. Journ. GeoL Soc, 1851, vol. vii, p. 212.

^co.VD Sram, Vol. XV, No. 45.-May, 1853. 44
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34. It is probable that every great oceanic current must have

its counter-current. Now, if the mass of water constituting the

Gulf-stream were poured, as here supposed, directly into the Arc-

tic Ocean, the only course, which any great counter-current from

that ocean could follow, would seem to be through the North Sea

intervening between the coasts of Norway and Greenland, and

across the submerged portion of northern Europe. There would

in fact be no other considerable opening from the north ;
for even

if we suppose the low lands of northern Asia to be submerged,

the mountain-ranges of that region would still offer an insupera-

ble bar to any egress, except in the direction above indicated, for

the waters of the Arctic Ocean. The opening through Behring's

Straits would probably not be worthy of notice. These consid-

erations appear to me to increase considerably the probability that

this diverted course of the Gulf-stream would be attended by a

cold current over the region now occupied by the continent of

northern and western Europe.
35. The theory which I have here proposed respecting the di-

version of the Gulf-stream, is not to be regarded as resting on an

hypothesis framed simply to enable us to account for a particular

class of phenomena. I regard it, on the contrary, as resting on a

necessary inference from the submergence of the North Ameri-

can continent ; for, I repeat, if that continent were submerged to

the depth implied, as I believe by the most conclusive geological

evidence, the course of the Gulf-stream could be no other than

that which I have assigned to it. It is necessary, according to

this view of the subject, to suppose this to have been the course

of the current during the period of greatest cold in Europe, but

it is by no means necessary to extend the supposition to the

whole period of submergence of a great portion of the American

continent. Many of the glacial phenomena of that region mig
'

be produced during its partial submergence, before the depression

of the land was sufficient to admit the current to the Arctic Sea

ht

or after its course had been again impeded, or altogether arrested,

by the partial subsequent elevation of that continent. During

the uninterrupted course of the current to the north, it won n

doubtlessly, as I have above remarked, increase, and probably

very much increase, the temperature of the region corresponding

to the present shores of the Arctic Sea; for nearly the ^^^oleo

that mass of warm water, which now elevates so remarkably tn

temperature of the northern Atlantic up to the North Sea, wouia

then proceed to discharge itself into the Arctic Sea between tne

Rocky Mountains and Hudson's Bay, by a course shorter, mf)r^

direct, and probably therefore more rapid, than that by ^vhicli i

now reaches the coast of Iceland. I should consider it tno

probable that it would produce a temperature in the region aloi

^
the northeastern flank of the Rocky Mountains, and extenti^s
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to the present northern shores of the American continent, higher
than that of Iceland, and more nearly resembling that of some
parts of our own island.

After having arrived at this conclusion, I was naturally anxious
to learn whether any distinct indications had been observed of
this climatal condition of the region in question, and recollecting
to have heard my friend Prof. E. Forbes make incidental men-

1 of the discovery in high northern latitudes of vegetable re-
mains indicative of a temperature considerably higher than the
existing temperature, I wrote to him, stating my own conclu-
sions, to ascertain the precise locality in which these remains
had been found, and the period to which they belonged. A (ew
days ago I received his reply, stating that these plants might be-
long to the pleistocene period, and that the locality in which they
had been found was precisely that above spoken of, along the
nanks of the Rocky Mountains and between them and Hudson's
™7) as the region of which the temperature would probably be
so much affected by the warm current from the Gulf of Mexico.
1 cannot but regard these remains as strongly confirmative of the
View which I have now ventured to propound.
But how, it may be asked, could such a warm current be con-

sistent with the glacial phenomena of the North American conti-
nent? I have already intimated the reply to this question. The
fixact period of these phenomena might be either anterior or pos-
terior to that during which the Gulf-stream made its way to the
Arctic Sea. Suppose the superficial configuration of that conti-
nent previous to its submergence to have been similar to its pres-
ent configuration. A gradual subsidence might convert the nor-

thern portion of the continent into an arctic sea long before a

Jjee northwestern course would be opened for the Gulf-stream,

y/th the exact similarity of the former and present configuration
this extended arctic sea would be bounded towards the south by
the higher land which now constitutes the watershed between
^"je great northern valley of the chain of lakes and that of the

*lississippi
; but if the former and present configurations of the

and were only approximately and not accurately similar, or if

'»e submergence were more rapid in the north than in the south,

[Je boundary of the extended Arctic Ocean might pass further to

^"e south, and comprise, for instance, the northern part of (he

^'a'ley of the Mississippi, before the Gulf o^ Mexico extended its

Waters much to the north of its present boundary. In like man-
"^f) similar conditions might obtain during the subsequent emer-
Beiice of the land. Minor hypotheses of this kind, entirely sub-
sidiary to the general hypothesis with which they are associated,

J^»st be considered as always admissible, and can only be tested

'^y observed phenomena. One remark, however, should here be

^ade. The periods of greatest cold in America and western
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Europe respectively could not, according to this theory, be exact-

hj synchronous. Assuming, as we have done, the Gulf-stream

to have existed during the supposed changes of level of the North

American and European continents, it must have exerted its

warming influence in the more northern latitudes, either as a di-

rect current along the flanks of the Rocky Mountains, or as a re-

flected one on the western coasts of Europe. The cold due to

the absence of its influence in both these regions could not be

strictly simultaneous, although belonging io the same geological

period. This is an essential conclusion of the theory. I know-

not whether there are any geological facts which tend either to

favor or oppose it.

36. It only remains for me to say a few words respecting the

hypothesis made I (^
of the contitiuity of land from tlie norih of Scotland to the

coast of Greenland. I have stated my opinion that the mean

temperature along such a northern shore of the Atlantic might be

increased ^^ or 5^ F"., and that the winter teraperatnre would

probably be much the same on the coast of Iceland as in the lat-

itude of central E' ranee. The climatal change might possibly be

still greater than here estimated.

M. D'Orbigny has observed about a dozen species of snblitto-

ral molluscs in the West Indies, which he regards as identical

with species now inhabiting the western shores of the old conti-

nent in corresponding latitudes. Now admitting the theory of

the dispersion of specific forms from single centres, this identity

of species would imply some connection^between these localities

on opposite sides of the Atlantic, either by dry land or a shallo\v

sea-bottom. I have already stated {^ 32) the grave difficulty

which besets the hypothesis of a barrier of land across the At-

lantic, and a similar difficulty must attach to the hypothesis of a

shallow sea-bottom. The continuity of the northern shores ot

the Atlantic warmed by the Gulf-stream may possibly enable us

to avoid the far more difficult hypothesis just mentioned. *

merely suggest this hypothesis, however, for the consideration ol

those who may adopt the above opinion of M. D'Orbigny, ana

draw from it the inference of a former connection between tne

localities in which the identical species are found.*

* A. note will be found towards the close of this volume on the isothermal char

Illustrating this paper, issued with our March number.
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Art. XXXVIII. Observations on a netohj discovered Ani-
7nalcule; by J. W. Bailev.

in

The animalcules described in the following pages were found
reat numbers in the bottom of a small vessel or "aquariimi,"

in which colonies of Plumatella, Melicerta, and Limnias had been
kept. Of all the forms which can with certainty be referred to
the animal kingdom, there are few which at first sight are so
little likely to be recognized as animals as those about to be
described.

If the reader will ima2:ine a has: made of some soft extensible
material so thin as to be transparent like glass, so soft as to yield
readily by extension when subjected to internal pressure, and so
small as to be microscopic : this bag, filled with particles of sand,
shells of DiatomaceECj portions of Algae or Desmidiese, and with
fragments of variously colored cotton, woolen, and linen fibres,

^ill give a picture of the animal ; to complete which it is only
necessary to add a kw loose strings to the bag, (figs. 1 and 2,)
to represent the variable radiant processes which it possesses
around the mouth.

1. 2. 3. 4.

I
JtIMO Z 4

lOOOtl:

,. I^hen I first saw these cnrioiis creatures they attracted but

^'^'e attention, as I supposed they were merely excrementitious

^^es dim tr. corvo ^r tUc. nnnntin. ani'malfi livinff in the vessel
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where they occurred. A more careful examination showed that

they moved sponianeously and even with some degree of rapidity;

and that this motion was due to radiant, branching, and variable

feelers, or '^rhizopods," which were throvvn ont near one ex-

tremity. By attaching these feelers to various objects the animal

was enabled by means of them, to pull itself along, or to change

its position at wilL

The most common form in which these creatures occur is that

of a pear-shaped mass (fig. 1) having the feelers attached to the

larger endj^ while the other end appears almost always to be

pushed out and rendered acute by the presence of several long

diatomaceous shells which the animals have swallowed. A glob-

ular or pyriform state (figs, 1 and 2) may be considered as the

normal condition of these creatures; but the imagination can

scarcely conceive of forms more varied and extraordinary than

they assume in order to accommodate themselves to the shape of

substances which they may have swallowed.
A better idea than words can convey of these bizarre shapes

will be obtained by a glance at some of the figures, (figs. 3, 4,

5, 6, 7, 8, and 9, on the preceding page,) in which are repre-

sented various individuals in the shapes they presented after

swallowing bits of woolen, cotton, or linen fibres derived from

the dust of the room in which they were kept.

Another curious set of forms appears to be produced by

process of spontaneous fission or self-division, for I know not

what other way to explain such forms as those representea

figs. 10, 11, 12. It will be seen that these figures show wfl^

^
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appear to be all the stages of fission from a slight depression in
the posterior portion as in jGg. 10, to an almost complete separa-
tion into two individuals, as in fig. 12, where a narrow isthmus

Althongh these snccessirealone connects the two portions
states ha\re not as yet been seen to occur in the same individual,
I think the figures just referred to leave little doubt that the pro-
cess of spontaneous division so common among animalcules is

possessed by the creatures now under consideration.

I

The partial fission, or a budding from the sides, when com-
o'ned with the distortion produced by the internal pressure of
'he various articles swallowed, gives rise to the complex and

""'^aordinary forms shown in figures 13, 14, 15, 16, 17, IS and 19.

"e of these appear as if several pear-shaped individuals were
extraordinary forms shown in figures 13, 14, 15, 16, 17, IS and 19.

"t to be produced by a budding from the sides of the parent,abo

but
1' is also certain that some at least oi these sac-like projections

^^.only temporary extensions produced by internal pressure

'"IS was decided beyond a doubt by a series of continued ob-

^ervations npon single individuals, one of which, while swallow-
"g a thread, was seen to assume successively the forms repre-
^"ted in figures 20 to 23, and another one while disgorging a

r^^ changed shape as shown in figs. 24 to 31.

J.

^ he substance of which these animals are composed is much
'^e that composing the bodies of the various species of Amoeba,
^^% soft, colorless, elastic and extensible. It is probably with-

y>
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out any true integument, and is colored yellow by tincture of

iodine. It appears to resist internal pressure with considerable

force, and it is but rarely that it appears to be completely broken

through by any of the matters, however hard, which are con-

tained within it, I have however found some individnalsj as

represented in fig. 32, which had voluntarily impaled themselves

upon long fibres which were distinctly seen projecting through

the animalcules at each end, and these animals were seen moving

freely along from one end of the fibre to the other without ap-

pearing to experience any incoiivenience from the perforation.

I have occasionally found ihem attached in this way to filaments

of Conferva and Draparnaldia, which were still alive at one ex-

tremity. The traces of internal structure or organization are

exceedingly slight. Occasionally, when a portion of the body is

left vacant, some slender thread-like lines may be seen in the

interior, as shown at a in fig. 40.

20. 21. 23.

In many individuals, (see fig. 33,) I have seen the protrusion

from the mouth of transparent rounded masses, which rapidy

succeeded each other until they were heaped up about the moiu^

like a set of soap bubbles and were then as rapidly dra^n i^

again. The more common appearance however is that sho^

in most of the figures in these pages, where the mouth is sur-

rounded by a cotisiderable number of slender, colorless, radiant

branching, and retractile feelers, precisely like the ^^^izopo^^^

belongmg to the marine Foraminifera or Polythalamia. ^^

d

fully extended, these often exceed in lengthjhat of the body o

the annual. They change rapidly from simple to branchea,
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vice versa, and are at one moment seen in a state of tension,
%. 34, and then wrinkled and collapsed, as in figs. 35 and 36,
or changed into various rounded processes (as in figs. 37 to 39)
which can be wholly retracted. In figs. 34 to 39 are shown

24. 25. 26. 27. 28. 29.

'?-r*:

f r

\k

f

^1

I
"[

m
L^l,

V

U

iV;

i

^onie of these chan^^es which were seen to take place in succes-

"pon a single^entacle. These feelers, tentacles, variable

Processes or rhizopods are not like the pseudopods of Amoeba,
"jere

protrusions of the surface, nor are they thrown out as in

^3' genus from all parts of the animal. They on the contrary

^^emble those of a Difflngia in being confined to the vichiity of

Second
Seeies, Vol. XY. No. Is.—May 1 ^5S. «

I
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the month ; but they are much more slender and more repeatedly

branched than in any Difflugia which I have seen. By means

of these organs the animals pull themselves along, when lying

upon their side, and they also creep by means of them, with the

mouth downwards, moving onwards with a slow gUding molioa

Hke that of a Difflngia.

Besides the heterogeneous collection of matters which these

animals swallow, and which can be seen distinctly with all the

forms and colors through the transparent exterior, there is also in

most specimens a considerable number of small globules scattered

without order, whose nature is very doubtful, for as yet there is

no proof whether they are ova, oil drops, or something else.

When these creatures have swallowed bits of fibres which

have been dyed of various colors, the reds, blues, scarlets, &c.of

these filaments may be distinctly perceived through the sides

of the animal, but the spectacle becomes still more cnrious

when seen by polarized light, when fhe particles of quariz,

&.C. contained within these creatures also display their gor-

geous tints.

When these creatures are dried upon glass, and then monnted

in balsam, their forms are not greatly altered, and their contents

become still more distinctly visible, 'it seems scarcely probable

that these animals have so little discrimination as to swallow for
.

food all (he strange mixtures of organic and inorganic bodies

which are found within them. It is possible, however, that ad-

hering to these grains of sand, fibres of wool &c., there may be

nutritive matters deposited from the water,'\vhich maybe re-

moved by the process of digestion, as the soft contents cf the

shells of Diatomaccai also appear to be. This view is supported

by the fact that on the application of tincture of iodine to these

animals, a distinct blue color was often seen all over the surface

of matiy of the grains of sand in their stomach. The starch

giving rise to tfiis color was doubtless derived from bits of boiled

beans and potatoes which had occasionally been introduced into

the aquarium as food for other animalcules. Another fact which

appears to show that the sand, &c. is not swallowed merely (<>

increase the absorbing surface, as Dujardin suggests may be the

case in Amoeba, is that* these particles of sand are not retai""

for any great length of time, but in company with the empty

shells of Diatomacere, and other remains of tlieir food, they are

aftor a while thrown out at the mouth, which appears to be tli

only afjerture for their reception\^nd discharge. There appears

to be no reason to doubt that the cavity into which all the.*^

bodies are received, is a true stomach, and they therefore mani

festly cannot be considered as polygastric animals. As to the po

sition of these creatures in the system of Zoology, it '^
^v'laen

that they belong to the Infusorial Rhizopoda of Dujardin, an

ned
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connect the genus Amoeba with Difflugia, agreeing with the first
in the soft body without shell, but differing in having true feelers
orrhizopods confined to the anterior portion of their bodv, and
by not throwing pseudopods from other parts. From DiMngia
and the whole family of Arcellina, these forms are distinguished
by having no lorica or shelL They are, however, closely alHed
to the Arcellina, and are very nearly what some of the species of
this gmup would be, if deprived of their rigid external coverings.

In order to give to these curious beings at least a temporary
name and place, I propose to found for their reception a new ge-
nus named and characterized as folioWS; viz :

PamfhaguSj nov. gen.

Animals of the class of Rhizopoda (intermediate between
Amoeba and Arcellina) without shell or loricaj and composed of
a soft colorless matter easily extended by internal pressure, but
not spontaneously protruded into psendopods. Feelers or rhizo-
poas, slender, nnmerous, radiant^ bratiching and confined to the

neighborhood of the mouth.
Species 1, Paniphagus mutabilis.—This species, which is the

^i^'y one now known, is sufficiently described above. Its habi-
tat IS probably the bottom of small pools and streams of fresh

1 jvater, as it was found in vast numbers in an aquarium supplied
ffom such places in the vicinity of West Point, . It will proba-
bly be found to be a common form, and as it presents the condi-
tions of animal life in almost the lowest degree of simplicity,
^nd can be preserved and studied with great ease, it will weW re-

^^ard the attention of raicroscopists. I have thousands of these

animals now living in mid-winter, and with a little care they

^^y probably be kept until the return of warm weather, when
^ther interesting facts may possibly be added to the observations

!^ere recorded. The sketches above given, except figs. 34 to 39
inclusive, are all drawn to th^ scale on page 341, which shows
l^n oue-thousandths of an inch equally magnified with the draw-

ings. These sketches were all made by means of a camera
Jijcida eye-piece attached to the microscope. The objective em-
ployed in making these drawings was a new one of surpassmg

^^cellence, of J inch focal distance^ made by Spencer.

^estPomt,^\Y.,Jan.l4, 1S53.

I
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Art. XXXIX.

—

A Consideration of some of the Phenowena
and LaiKs of Sounds and tludr application in the Constniction

, of Bnildinffs designed especially for Musical Effect; by J. B.

UfhaiM, M.D., Boston,

(Continued from p. 226.)

We have treated of reflection and echo, in their relation to our

. subject, in a preceding number of this Jonrnal, Intimately con-

nected with, and yet distinct in some points from these attributes

of sound, is reverberation. By it we understand that prolonga-

tion of the sound in buildings, as if it wore rolled about long

after the original impulse and its ordinary reflections have ceased.

This seems to us to consist of ihe residuary sound, or that ])or-

tion of the sonorous wave which is neither absorbed nor reflected,

but which, adhering to the walls of a room, is rolled along their

surface lill it gradually diesavcay. The action of light imping-

ing against a wall, under certain conditions, will, perhaps, aid us

to understand this. When a ray of light is incident on the sur-

face of an;^ transparent, nncrystallized medium, a portion of it is

reflected, another portion of it is absorbed, and the remaining part

is dispersed in all directions, and serves to render the surlace

visible.

Just so it wpnld appear to he in the case of sound impinging

-against any plane surface. From this hypolhesis we should in-

.fer that rounded corners and arched ceilings would facilitate the

progress and keep up the prolorjgation of this residuary portion.

Sue)] conditions we find are actually favorable to the greatest

amount of reverberation; and what is stronger proof of the truth

of our position, it lakes place, oftentimes, in an apartment loo

small for the injurious eff'ect of direct reflection. A striking case

in point is found in the arched recitation rooms of Girard College

in Philadelphia. These rooms, ^ight in number, are fifty i^^*

square in the clear, and twenty-five feet high, with solid wallS;

smoothly finished, and an arched ceiling expending over each m
•the form of a dome. We visited these rooms in 1S46, whde the

college was in process of construction, and then ventured the

,
prediction that they could never be made to serve the purposes

for which they were iiuended, unless altered from their original

form, owing to the excessive amount of reverberation engendered.

• This was found to b^e practically true, and measures have sine

been adopted to remedv the difficulty. In their origmal naKfio

state, the prolongation' of the sound in tlicse rooms coaimuea

fully six seconds.*

* It is but justice to state here that the consequences of this mode of f^fT
tiOD vere fuUy appreciated by the architect, ilr. Walter. Ib his fioal report, speai^
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On re-visiting (he College the present season, and repeating our
experiments in these rooms, we found the effect of the remedial
measures adopted to be remarkably striking. In one room, which
had been treated sirnply by papering upon the solid wails and ex-
tending festoons of cotton cloth from the apex of the dome to
the corners and centre of the cornices in each side, the reverbe-
ration was reduced to four and a half seconds; and in others, in
which a partition of cloth was stretched across the room horizon-
tally, from the opposite cornices, thus completely shutting off the

I
arched ceiling of stone, and substituting a level'surface of yield-
ing canvas, its duration was only half a second. By whose sug-
gestion these simple contrivances were tried, we could not learn,
hiU presume they originated with the skillful architect of the
bnildinsr.

'

Another argument that such is the nature of reverberation, is

aerived from the fact that those apartments found to possess the
quality of a whispering gallery, (which is generally explained on
iiie principle of the conduction of sound along the surface of the
Walls and ceiling,) are always domed or of ellipsoidal shape, and
Iney are those in which the rev(!rberation is also greatest. Among
the most celebrated of these is that of St. Paul's Cathedral, (a
circular and domed apartment about one hundred and twenty feet
in diameter,) in which a whisper is conveyed two or three hun-
aied feet. The shuttitig of a door produces a rumbling like dis-
t^'U thunder. The rotmida of the Capitol at Washington is

ninety-six feet in diameter and ninety-six feet high, the dome of
\vhich is a fine whispering gallery. The reverberation in this

apartment is such as wholly to destroy the articulation of the
^ice at a slight distance. The principal room of the Merchants'
tjxchange in New York is of a similar character. When, as is

oueii the case, an auction is being carried on in some part of it,

« IS utterly impossible to distinguish the words of the speaker at

fnore than a few yards distance. In the vestibule of Girard Go\-
'ege, which extends upward the whole height of the building,

navmg two wings, each surmounted by a dome, a powerful and
^hrill note of the voice is prolonged more than ten seconds after
the original sound has ceased. In the vestibule of the Boston

^'heiieum, which is similarly constructed, with but one wmg
flowever, the reverberation is four and a half to five seconds.

^he recollections of a visit to Weyer'sCave in Virginia, in the

^unimer of 1843, are still fresh in memory. The principal

Wash

to? r

now
^"^*^ i-o "le excessive reverc>eraiiL>ii ui mtr^^c lyr^^m^j iic k«ij3. m.u^j ««i=,

ticia r*!'
^^^^^ructed in exact accordance with the will and these results were an-

Pated m the earliest stages of the work ; but as Mr. Girard left no discretionary

of th^
^^/^ference to this part of the design, "we were compelled to take the letter

"ie inll aa our guide, let the results be what they might.'^

*
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seventy feet long by from twenty to thirty broad, and fifty feet

high. Says an enthusiastic writer, in describing this apartment:

''The curious explorer now witnesses somelhing amazingly sublime.

The walls are strung with musical cokims which, by moving a stick

over ihem, will produce a confusion of discordant sounds. The drum,

the tamborine, the organ, are each represented and their notes, discor-

dant heard alone, together aid the full concert, while the sound-board

roars its melancholy murmur through the whole. But to attempt to de-

scribe what is here seen and felt is quite in vain ; nor can any person

form even the faintest idea of the sublimity and grandeur of this sub<

lerranean abode until he witnesses its magnificence, nor then can he

find language copious enough to express his emotions."

This is no exaggeration. As is well known, this cave is formed

in calcareous rock, and abounds in huge, irregular, and grotesque

apartments, extending out, in every direction, into recesses and

galleries, and crowned with lofty donies and inverted spires. In

almost every part of the cavern, sounds of medium loudness are

multiplied, prolonged and intensified to a degree that isabsohitely

terrific. But a few days subsequent to our visit, this cave was

illuminated by two thousand lamps, and a band of music made

to perform in one of its most resounding portions. Much have

we regretted since, that it was not our fortime to be present on so

unique and sublime an occasion. To the eye, the effect mast

have been indescribably grand, while, to the ear, as we can readi-

ly conceive, such commingling and prolongation of successive

sounds, though in themselves musical, would bring one vast and

overwhelming discord, which could be likened only to the fabled

bellowhig of the mountains in agony.

" Hie vasto rex ^olus antro

Luctantes ventos tempestatesque sonoras
Imperio pren^it, ac vinclis et ciircere frenat.

nil indignantes magno cum murmure montia
Circum claustra freuiunt

"

Some experiments made by the writer in the main apartment

of the Boston Music Hall, while its interior was undergoing the

various stages of finishing, are, in this connection, both interest-

ing and important. This room is 130 feet in length, by 7S in

width, and 65 feet high. After the floor had been laid, and the

walls and ceiling furred off and lathed all around, preparatory to

the reception oi the plaster- the amount of reverberation was

found to be inconsiderable, while a good degree of resonance

was furnished by the solid masonry which formed the mam body

of the walls. The operation of plastering was done with des-

patch; and while in its recent state, being roughly finished ana

still soft and moist, the reverberation of the hall was at its mmi-

mum, and its resonance at the same time almost wholly gone.

Heard under thesfi onrM\\f\r^^c^ tf,^ ort;^ni«tmnc of the voice were

^

^^
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exact and distinct^ but there was an absolute deadness to its tones
necessitating the greatest effort on the part of the speaker, so
much did the sound seem to be swallowed up by the soft coat
which completely enveloped it. The effect was hterally that of
a wet blanket tfirown over both speaker and hearer. Day after
day, as the layer of plaster hardened and dried out, both the re-
sonant and rev^erberatory qualities of the room returned with in-
creasing intensity. There was a period when it seemed as if
these two properties (always to some extent antagonistical) were
satisfactorily balanced, the former being sufficiently strong, while
uie latter was not unduly prominent. But such a state of things
^as of transient duration. When the composition upon the
Walls and ceiling was made smooth, and had become completely
hardered, reverberation was very much in the ascendant, though
still, ill a measure, checked by the staging which filled up the
nuerior of the hall like a forest of masts. On the removal of the
staging, a powerful tone of the voice was prolonged four to four
^"u a half seconds. This was when the room was empty, and
completely devoid of upholstery and carpeting. When the floor
^f the main hall and balconies was covered with benches, having
cushioned seats and backs, the aisles carpeted and the semi-circu-

*

lar windows near the ceiling shielded with curtains of canvas,

Jhe change was very marked, and the presence of a moderately
'yge audience so completed the cure as that no injurious excess
01 sound remained. Should it be required, on any occasion, to

fediice still further this reverberatory property, it can fin the
opinion of the writer) be readily and perfectly accomplished by

I

the use of additional upholstery, and the adoption of a simple

<^o»tnvancc with canvas, placed against the walls just below the
cornice, which would not appreciably interfere with the resonance
^1 the room, nor mar, to any extent, its architectural beauty.*
Mr. J. Scott Russell, whose opinion, in almost all matters of

scientific enquirv, is entitled to profound respect, has adopted a

"f
fferent view of the nature of rellection and reverberation from

fnat here expressed. In a discussion upon this subject at a meet-

!J[g

<?f Hie Royal Institute of British Architects in March, 1847,

JMr. Russell contended that, contrary to the generally received no-
tion of sound being reflected in a manner the same as light, it is

« ^
"^^^ ^^^*er La-^ recently been consulted with reference to the acou?lic defects of

5^
"^7 Town Hull in Weymoutli Mass. The size of tins liall is about 80 feet by

tW^ -^^ feet in height. It has perfectly smooth -^alls and ceiling. There are

v^. L^ ^^P^^^vs on eaeii side. It hu3 no drapery or upholstery whatever. The re-

oerahun is represented to be so great as to render the building wholly unfit for

j^
purposes for which it was intended. Some measures were reconaniended for iti

F*>vement, the success of which remains to be seen.

Js
,^^^'erberation in St. Paurs Church, Boston, which is usually very considerable,

^ f

*;^'^'^^ ^y ^^^ customary decorations of the Christmas season, that the utter-

^* the speaker is then much more distinct than at other times.
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i
dence is greater than forty-five degrees, whereas, if the sonorous

wave is iucident on a surface at an angle less than forty-five de-

grees, it suffers little or no reflection, but is moved along in close

proximity to the plane against whicli it is projected, and thus

gives rise to the phenomena of reverberation. Mr. Russell de-

rives from these supposed facts some practical suggestions, which

he deems important in the construction of buildings intended for

public speaking. Such rooms, he contends, should be so ar-

ranged as to avoid, as far as possible, all surfaces at right angles

to the direction of the sound, and substitute those in which the

incidental angle shall be less than forty-five degrees. Those sur-

faces, he continues, which must, of necessity, be at right angles to

the sound, should be as far distant as possible. He suggests, also

that in large rooms of quadrangular shape, the speaker, to be

heard distinctly, should place himself near one corner, and direct

his voice diagonally across to the opposite corner: that it is bet-

ter, as a general thing, to speak from a point near a wall or pil-

lars than from a dislaut point; and that, in a room of connnoa

form, it is better to speak along its length than across it. These

maxims he lays down in order to avoicr(on his theory) the undue

reflection of sound. To check reverberation he enjoins the use

of pilasters, placed at frequent intervals along the sides of the

room, that the impulses, which strike the wall at an angle less

than forty-five degrees and traverse its surface, may thus be bro-

ken up and destroyed, as waves moving upon water are arrested

and broken up by the projecting posts of a pier.*

Mr. Russell further says that, though, in his own mind, he is

convinced the action c^ sound, in these particulars, is in accord-

ance with the manner just stated, he can offer no philosophical

explanation of the facts. A writer in an English Journal, hovv-

ever, has offered the explanation of Mr. Russel's theory, whicb

he himself declined to undertake. But, as the reasoner grounds

his argument upon the assumption, at the outset, that the wave

of sound may be considered a force of continuous progressm

while such is not the case with a ray or wave of light, (a diiter-

ence, the existence of which we must deny in toto,) we wiN i^o

delay, in this connection, to follow'out and refute his reasoning.

It is satisfactory to us, that ihe doctrines we have actoptea i

regard to reflection and reverberation of sound are strong hi tne
^

analogy to the known laws of light, in its similar phenomena,

and, while on this ground, we can equally well explain the mor

important maxims deduced by Mr. Russell, we will not, noy,

seek to disturb those harmonious relations of sound with I

* The walls of the Boston Music Hall are thus treated, and the ceiling is deep J

panaeUeo.
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that WQ have found to exist, in so many other respects, between
these two mysterious and all-pervading elements in nature.
Hitherto our attention has been directed mostly to the facts

and principles which we conceived to be connected, more or less
intimately, with the question at issue. We come now to the
practical application of these facts and principles in the architec-
ture of a building designed especially for musical effect.

Doubtless the conditions most favorable for the distinct percep-
tion and full appreciation of music, are to be found in the free

I
air, where the medium through which the sound passes is with-
out admixture, and nothing interposes or bounds, to alloy the pu-
rity of tone, to absorb, interrupt or dissipate the sonorous waves,
or throw back upon the ear the disturbing influences of reflection
or reverberation. There is no sublimer sound than the mingling
of a thousand voices and instruments in an open field j so, on the
surface of a lake, in a calm evening, music will seem to fill the air

Jith a distinctness of utterance, and melt upon the ear with a
uelicacy, not elsewhere found. Handel knew this when he con-
tnved his celebrated water music to gratify his sovereign, George
1, whose anger he had incurred. But, in the nature of things,
especially with a climate like ours, it is rare that music can be thus
^'orshipped at her own shrine. Moreover the sensitiveness of many
°f the instruments which compose the orchestra at the present
"3y. forbids their ever being used without injury in the open air.

hi the construction of a Concert Room, therefore, our efforts

should be directed to overcome, as far as possible, the imperfec-
tions to which every musical performance is necessarily subjected
^nen confined within the four walls of a building. Theoreti-
cally, could we secure the ready passage and equal diffusion of
sound over the whole apartment, without the intervention of re-

verberation or disturbing echoes, we should have a perfect Music
j^oom, iti every part of which the auditor would hear with equal

distinctness and accuracy. How to approximate to this is the
problem that here demands our serious attention.

.
In the discussion of this question, we shall consider the sub-

ject with reference to the following particulars, viz: Position,

^hfpe, Proportion, Size or Capacity, Nature of Materials used
^d Mode of Construction for the walls and ceiling, Ventilation,

*jarming and Lighting, together with the details of the interior

^^ the structure, so far as relates to the form and finish of its

PfJncipal parts.

« seems almost superfluous, in this connection, to allude to the
necessity of a retired position or other measures to exclude ex-
ernal sound, as an important requisite of a Concert Room. But
^se are points hitherto much neglected.
10 every large city the multitudinous cries and sounds of busy
® produce a constant discord, which the spirit of music seeks

S^oxo SERres, YoL XV, No. 45.- May, 1 853. 46

*
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to avoid. Much of the difficulty and annoyance complained of

in the old House of Commons buildings, resulted from this cause

alone.

The site, therefore of every building intended for musical pur-

poses should be such as to exclude, as far as possible, all access

to these external sounds, whether by direct communication or by

conduction. If position alone will not secure this desideratum,

much can be done, in aid of the object, by the proper construc-

tion of the building itself. It is advantageous, on this account,

to have corridors extending completely round the room, thus cut-

ting off all direct communication from without. Double walls

and windows are also very efficacious in excluding noise. The
number and position of the windows and doors is, likewise, im-

portant.

Attention to this particular is necessary, also, in the arrange-

ment of the apertures for the admission of cold air from without

for purposes of ventilation, as well as in the methods adopted for

the escape of vitiated air, the product of respiration and combus-

tion. In no case should these openings communicate directly

with a noisy street or vicinity. Dr. p. 13. Reid suggests,* when

such connection is unavoidable, that all these openings be ar-

ranged iu such a manner that while air is freely permitted to en-

ter or to escape, the sound will have to be several times reflected

in its passage, and thus be stifled or destroyed.
The proper form or shape of a room intended for sound has

been a subject of much dispute.

On this point, the evidence of the witnesses examined by the

Committee of the House of Commons is at variance. But in the

case of the apartments in the Commons Buildings, submitted to

the judgment of so many eminent architects and scientific men

there were peculiar difficulties to he overcome, resulting ffoi«

Parliamentary habits of debate. There, as in our own Legisla-

tive Halls, the members speak from their places, and the speaK'er

is an ever varying object with reference to thp audience. '' ^!^/

required, therefore, to produce a room from every point in wnic

a speaker could be heard with equal facility in all other parts.

This it was that most seriously embarrassed the plans of aM tn^

architects summoned, and is sufficient to account for the grea^

diversity of opinions expressed. In this form, indeed, ^^^^^
to us a problem incapable of being solved by any of the knoj^

pnnciples of science. In a music room, fortunately, we ha?e

deal with sounds which originate in but one portion of tbeapar

meat, and which are, therefore, far more within our control.
^^^

As to shape, the circular, the quadrate, the oblong, hare
^

found their advocates. The principal argument in favor o

Reid*3 IlIu^tratloTis of Yentilation ; Art. Commumcation of Sound.

;
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circular form is drawn from the fact that all the ancient theatres,
Greek and Romany are so constructed

; the conclusion being that,
had not this been peculiarly favorable to hearing, it would not
hav^e been so generally adopted. But, however much the Greek's
and Romans excelled in their dramatic representations, and in the
arts of eloquence and oratory, they knew little or nothing of mu-
sic, as at present understood, and the use of the ancient theatre
would ill comport with the requirements of a modern concert
room. Both the player and the orator, in great part appealed to
the eye in aid of the intended efFect, whi!e tlie ear unaided takes
cognizance of music. In a large concourse, tlie circle, doubtless,
combines more advantages for seeing? than anv^ other. But for

ciistinct hearing the case is far different. For the reasons stated
in the preceding pages, such conformation in the walls of a buil-
ding is especially liable to reverberation or the prolongation of
the residuary sound, an effect which is fatal to distinct hearing,
and more than anything else, perhaps, mars the excellence of a
niusical performance. On the same principled we must reject the

semi-circle, the oval, ellipse, and all other modifications of the
circular form. So, also, should arched ceilings, rouuded corners,
domes, concavities and all curvilinear forms, in whatever part of
tne room, be discarded, as much as possible, as tending to aug-
fl^eut the reverberatory power, and as having the effect, moreover,
to collect and throw the sound in masses in different points,

instead of allowing its equal diffusion throughout the whole
apartment.

On the authority of the Rt. Hon. J. W. Croker, in his evidence
hefore the House of Commons Committee appointed in 1833, the

^.e^v Chamber of Deputies in Paris is sadly defective in its acous-

tic qualities. This room is semi-circular, having a chord-line of

I flatly domed ceiling. Said

., .., _ ,_.. apartment, ^^ being doubtful

^vJiether it was not some defect in my own hearing, I made en-

M

qniries of several members, who confirmed my opinions of its

^'ng a very bad hearing house." He also makes similar com-
P'aints of the Irish House of Commons, which is a circle of

aomit fifty-five feet, surmounted by a high spherical dome.

The quadrangular form is not liable to the objections above

®^^^ed, but there Is a greater lateral expansion and consequent loss

f sound in a square room than in one of the same area whose
'^»gth is greater than its width ;

hence, in a room of a parallelo-

^'^I'n shape, a given sound will be conveyed to all parts of it

^vuh greater force than in the former case.

.. " IS considered by many that, in a small room, the shape is of

"^fJe or no consequence, as regards the sound, inasmuch as the

^^j (say they,) cannot appreciate its defects. This is, no doubt,

""e lu a room whose greatest diameter does not ezceed fifty-five
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feet, so far as direct reflection is concerned; but, as we have al-

ready observed, in the case of the recitation rooms at Girard Col-

lege, which come inside of these measurements, the reverbera-

tion may yet be very great.

The Melodeon at Boston is imperfectly ellipsoidal in shape,

"with smooth walls and ceilings. Its length, width and height

ire, respectively, 113.J, 57 and 35 feet. In the centre of the

ceiling, Avhich is flat, is an immense dome whose diameter at the

opening is thirty-three feet. When moderately filled, as at the

Musical Fund Society's rehearsals, the reverberation, as we have

found by repeated experiments, is from two to two and a half

seconds, a condition which is fatal to the distinct utterance of

passages in music of even moderate rapidity.

The three most successful concert rooms in England are rect-

angular and oblong in figure, with rectilineal walls, joined by a

coving of moderate extent to a flat ceiling.

The proportions^ as well as the form of a music room, are not

a matter of indifference. We have already noticed the tendency

of one vibrating body or medium to throw another, in contact

or in its immediate vicinity, into a similar state of vibration. In

this way the oscillations of the contained air of a room, commu-

nicated to its walls, produce therein a sympathetic vibration,

which will be more or less perfect according as the strnctiire of

these walls, their subdivisions and general relations of length,

width and height, approximate to the acoustic conditions required.

From this comes resonaiice, as we understand, the existence ot

which, to a considerable extent; in some rooms gives to the voice

that peculiar brilliancy and resilient power which every singer

must have noticed.
ofThe experiments of M. Savart on the sonorous vibrations oi

solids are interesting in this connection, as showing the nature o

resonance and how the original sound is thereby intensitie ,

whether the resonant body is in actual contact with that produ-

cing the primary sound or not.^ A ready illustration may be oD-

tained by singing a note in the vicinity of a large drinking gl^ss,

and in the still more familiar experiment of speaking inside tnt

mouth of a barrel. In both these cases the solid materials a

put in vibration and impart a peculiar quality as well as
^"'^^J^^^J

to the tone. Instances are on record where glasses ^^^^^^.^,
.

broken in this way, by a powerful voice. To satisfy oneselt tn.

the vibrations are thus communicated in a well-constructed niu

room, it is only necessary to place the hand upon the
"^^^^^^^^^J

the performance of a symphony or chorus, and they may be

Vide the Memoi

Art,

\
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Mr. Gardiner long since suggested the observance of some defi-
nite form and proportions in the construction of njusic rooms.
He recommended the figure of two cubes as a model,
he derived his ideas from observation in the old cathedrals of

In this

Europe, which, he found, most approximated to this form, and
among the finest music rooms in existence. More recently also,
Mr. J. Scott Russell has advocated the use of aliquot parts of
some common multiple, for the proportions, in length, width
and height, of speaking and concert rooms, though upon what
grounds we do not fit]d distinctly stated,*
Our own belief is that we are to look for the explanation o(

these requirements simply to the phenomena exhibited in the vi-
bration of musical strings and
Says Mr. Herschell

:

A cord, although vibrating freely, may yet have any number of
points equally distributed at aliquot parts of its whole length, which
never leave the axis, and between which the vibrating portions are
equal and similar. Such points of rest are called nodes or nodal
points

; the intermediate portions which vibrate are termed ventral seg-
ments."

^

^ee the subjoined figures, which are taken from the Encyclo-
pedia Metropolitaua.

pipes

1.

cea

In illustration of the same point, he further says::

.
"If the string of a violin or violoncello, while nia,)ntained in vibra-

lion by the action of the bow, be lightly touched with the finger, or a
'eaiher, exactly in the middle, or at one third of its length, it will not

'^e to vibrate, but its vibrations will be diminished in extent and in-

<^'"eased in frequency, and a note will become audible, fainter but much

JJore acute than the original, or as it is termed the fundamental note of

Jne string, and corresponding in the former case to a double, in the lat-

lef to a triple rapidity of vibration. If a small piece of light paper,
Cut into the form of an inverted V, be set astride on the string, it will

'^violently agitated, and, probably, thrown off when placed in the

jj'adle of a ventral segment, while at a node it will ride quietly as if

^"e string were (as it really is at those points) at perfect rest. The
bounds thus produced arejermed harmonics.

i>

^ ,
^e proportions of the Boston Music Hall, recently erected, are in accordance

with Mr. Russell's yiews in this respect, being in length, width and height, respect-
'^«Iy, 130, 78, and 65 feet.
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Bat if a string, in the act of vibration, be touched at any other

than these nodal points, its vibrations will be immediately con-

fused and clogged. Precisely thuSj in our view, is the case of

the walls of an apartment. Here the v/hole extent of the wall,

enclosing the four sides, may be regarded in the light of a vibra-

ting string ; and the angles of the wall should come in the points,

required by the harmonic subdivision of the vibrating surface,

which we have just seen must be placed at aliquot parts of its

entire length. These angles would then mark the nodal points,

or points of rest. And foUowitig out this reasoning, we would

go still further and suggest that all the necessary breakages and

interruptions by pillars, pilasters, doors and windows, should cor-

respond with the nodal points in the wall, so as thus to interfere

as little as possible with the free vibration of the whole, or its

parts.

A room thus constructed will possess distinctly its key note

which every public speaker will find it to his comfort to seek out

and regard.

Bat aside from these important considerations of position

shape, and proportions req\iired in a structure of the kind pro-

posed, magnitude, or a large capacity is indispensable to give to

'music its full power. The most sublime effects of the oratono

and symphony can only be produced in spacious buildings; this

is independent of the number of the audience, and, in great

measure, too, of the vocal and orchestral force employed. Mr-

Gardiner was admitted to the rehearsal of the first grand perfor-

mance in York Cathedral in 1825, when only five auditors were

present. The choral and instrumental band consisted of six

hundred performers. In one of his desultory volumes he thus

speaks of that occasion

:

Upon the first burst of the voices and instruments on the words

Glory be to God,' the eflect was more than the senses could ^^^\^^
much was the sound augmented by the vast space of this noble bui

ing ; nor was it till those overpowering concussions ceased that the i

agination could recover itself."

And in another place, referring to the same subject, he reraarKs.

" Who has not observed the peculiar lustre imparted to ^."^"^."^^g

performance in a spacious church, which, heard in other silualio

would give the ear no pleasure .?"

^ Washington Irving, in his " Sketch Book," thus teaiitifuHr

and with graphic power describes the eflfect of a sudden buisi

music amid the vast silence of Westminster Abbey

:

" The souad of casual footsteps had ceased. I could only I^^^^'Jl^J

U

snd ihen^, the distant voice of the priest repeating the evening
s^J^]J'^Jj[

I

and the faint responses of the choir ; these paused for a time, a

was hushed. The stillness, the desertion and obscurity that were ^ffraa-
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ually prevailing aroun(f, gave a deeper and more solemn interest to the
place. » # « # *

"Suddenly the notes of the deep laboring organ burst upon ihe ear,
falling with doubled and redoubled intensity, and rolling, as it were'
huge billows of so[7nd. , How well do their volume- and grandeur ac-
cord with ihis mighty building. With what pomp do they swell through
Its vast vaults, and breathe their awful harmony through those caves of
oeath and make the silent sepulchre vocal ! And now they rise in tri-

umphant acclamation, heaving higher and higher their accordant notes,
and piling sound on sound. And now they pause, and the soft voices
of the choir break out into sweet gushes of melody; they soar aloft,
and warble along the roof, and seem to play about these lofly vaulls
iiKe the pure airs o? heaven. Again the pealing organ heaves hs
tnrilhng thunders, compressing air into music, and rolling it forth upon
tne soul. What long-drawn cadences! What solemn, sweeping con-
^^w-ds. It grows more dense and powerful— it fills the vast pile, and
seems to jar the very walls. And now it is winding up in full jubilee

—

n I

s nsing from the earth to heaven—the very soul seems rapt away,
and floating upwards on this swelling tide of harmony F'

The commemoration of Handel, which took place in West-
l^uister Abbey in 1784, forms one of the grandest musical epochs
^^ history. This festival lasted five days, and was condncted in
presence of the Royal Family and many of the nobility of the*
'^^'tn, and the pubhc in general to the number of three or four
thousand persons. The number employed in the instrumental
^nd choral band amounted to between five and six hundred. In

f834, just fifty years afterwards, this festival was repeated, and
J,n

an account of it, a writer in the Mnsical Library s^edks as
loUovvs

:

"The nave of the Abbey is 150 feet long, and, including the aisles,

'2 leet wide
; its height 101 feet. This space was converted into a

pnd saloon, at the w°est end of which was erected the orchestra, rising

rem about eight feel from the floor to the middle of the great window ;

'"e principal singers and the instrumental ^eT^ormers occupying ihe

Ijave part: the chorus filling the portion in the ais-les up to the tops of

fe arches. In each aisle was built a long deep gallery extending from

Je orchestra to the royal boxes, and projecting from the wall to about

y^ feet beyood the columns. The galleries contained several rows

g
seats, rising to the key-stone of the arches. The aisles below weie

»ed up in a manner similar to the galleries,

.
" IS admitted that the performers, on the present occasion, excelled

"J
^Jf^ry way those who formed the orchestra on the different festivals

^' Ine close of the last century. The force employed in the full pieces

^'"ounted to five hundred and ninety-one ; and the band generally,
?'h instrumental and vocal, can only be mentioned in terms of the

jl'lpst praise. Yel those who heard the music in York Cathedral, in

°^\ declare that, wiih about the same number of itetiormers^ but in
"'* «rea more than double that of Westminster Abbey, the effect was
sreaier than that just tcitnessed in the capital of the kingdom."
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But we need not go so far away for evidence and illustration

in proof of our position. Who among those present at the late

opening festival of the Boston Music Hall could fail to notice the

peculiar mellow effect of Handel's ''Hallelujah," and ''The

Heavens are telling/' though rendered by a force of fifty instru-

ments and five hundred voices?

These effects, in the instances above mentioned, may be, ia

part, attributed to the associations of time and place, but in great-

er part, we contend, are they owing to the architectural qualities

of the building. And the explanation is to be found, doubtless,

in the fact before alluded to, that distance aids in fusing together

and harmonizing musical sounds. Let any one, who is skeptical

of this truth, but listen to a band of indifferent performers in the

open air, on a summer's evening, first in close proximity to the

players, and then at a distance, and he cannot fail to be con-

vinced. It is the test of a good organ to throw out its sounds

with fulness and opulence, into the body of a church, though on

a near approach its tones may be meagre and thin. Thus sound

requires room for its perfect development ;—and as a rare paint-

ing, which on near inspection appears crude and unfinished, will

ripen into harmony and just proportions when allowed its requi-

site distance, so, in the case of a musical performance, an ample

space has, in itself, a mellowing influence upon the harshness that

always exists in greater or less degree, seeming as it were to pu-

rify the sound in some measure of its inharmonious elements and

suffer it to fall with richer effect upon the ear.

Thus far^ in this connection, we have spoken only of orche^

tral and choral harmony; but it is a mistake to suppose that cho-

ral or orchestral floods of sound are required to fill such ample

space, while the tones of a single voice therein would be em-

bayed or lost. There is a lustre likewise imparted to the intona-

tion of a single voice or instrument, in similar circumstances,

when rightly managed, such as no narrow limits can give. >|^^

speak here of an apartment constructed in accordance with the

principles previously given, in which the sound is not unduly

absorbed, overpowered, wasted or confused.
According to the experiments of Mr. Benjamin Wyatt, it ap-

pears that the geometrical figure which comes nearest to "^^.^^'

treme limits of the natural expansion of the voice in speaking,

is a semi-circle of seventy-five feet radius, continued on eac

side to the extent of seventeen feet, or in the proportions ^

about two-ninths of its lateral expansion beyond the limits otn

semi-circle, and then converging suddenly until the t^^;f ''[!;^

meet behind the back of the speaker; in other words, that in

reach of the voice, when moderately exerted, was in the propor-

tion of about two-ninths farther in a direct line than lateraiiy i

and that being distinctly audible on each side of the speaker ai
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distance of seventy-&ve feet it will be as plainly heard at a dis-
tance of ninety-two feet in front of him, declining in strength
behind him so as not to be clearly heard at much more than thir-
ty feet. The following diagram will aid ns to understand this;
the position of the speaker is represented by the point of inter-
section of the straight lines *

2.

The figure that would conform to these measurements it will
Deseen is an imperfect ellipse whose major and minor axes are
respectively 150 and 122 feet. This is the space allotted to the
^und in the ordinary exertions of speaking, and under the usual
conditions of the atmosphere. We have seen, however, that,

^hen the medium is in a state of absolute purity, vocaI_ sounds
^fe readily conveyed over an extent far greater than that just sta-

'^a. We shall have occasion to allude to this point again when
*e come to the subject of ventilation and warming.
^he calculations of Mr. Wyatt, we repeat, refer only to the

Po^er of the vocal tones in the ordinary efforts of articulate

^Peech; but of the capacity of the human voice, when rightly

^^ercised m so7ig, to fill completely a space much larger than
"?at above designated, we have no doubt. As noticed in a pre-

*'ous chapter, a musical tone reaches farther than other sounds of

J"e same intensity
; in illustration of which it is only necessary

2 ifistance the effect of the liturgy recited in the cathedrals
oroad, where, as must have been often observed, the mass, which
^performed in musical tones, becomes audible in the remotest
*®^^ of the church, whereas, had the same service been read, the

Vide Gwilt's Encyclopedia of Architecture.

^^^ Seehs, Vol XV, ITo. 45.—May, 1853, 4t
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sound would have been wholly lost. The tones of a Cremona

violin which were not conspicuous in the rank and file of the

orchestra, have been observed to stand out with singular promi-

nence, and beauty as the hearer receded to a distance. It follows,

as a corollary from this, that a perfect intonation of voice or in-

strument is required to insure its legitimate and full power, and

in this particular, as has been truly remarked by a keen observer,

(Mr. J. S. Dwight,) the effect in a building of proper construc-

tion is a measure of the accuracy and excellence of the perforni-

)ur choice of materials^ wherewith to form the walls of a

structure best adapted for the display of musical effects, we

should be guided by the principles laid down on a former page.

We have seen that, in the communication of vibrations from one

ance.

medium to another of different density, a want of homogeneity,

in the receiving medium, impairs the quality of the transmitted

sound. This is well illustrated by the experiment of Chladui in

the communication of the sonorous vibrations from a glass to the

contained liquid, when its homogeneity is disturbed. Here the

sound is excited in a solid and transmitted to a fluid medium.

Conversely, this experiment is repeated upon a larger scale when-

ever a musical tone is excited in the contained air of a room.

We also found, when treating of the propagation of sound in

different media, that the resonance of solid bodies is in the ratio

of their conducting power^ which latter depends, in great degree

upon hardness and elasticity; and uniformity of structure.

In the proper structure and conformation, therefore, of the

walls and ceiling of every musical room, are found the primary

conditions of its resonance and perfect intonation. Reasoning

from the data afforded in the vibration of musical strings, we

have previously enjoined the use of harmonic measurements m
the general proportions and subdivisions of such rooms, for the

securing of the free vibration and consequent resonance of the

whole and its parts. But this is presupposing such uriity o

structure as before mentioned, without which no harmonic pro-

portions would produce the intended results.

In the selection of materials for building we are of necessi y

limited to wood, brick and stone. Of the woods, various species

of the pine appear to be among the best resonants and conduc -

ors of sound, and are therefore well fitted for our purpose.

Should a building be entirely constructed of this material (jve

have no reference here to a mere lining of wood) it would doubt-

less best answer the end in view. But the greater expense ana

risk attendmg this mode of building will prove a sufficient od-

jection to its use.

Between brick and stone, there seems to be but little choice.

By the preceding considerations, however, we are led to
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opinion that the one or the other should alone be employed, and
that the substance used as a cement should partake of the nature
of the solid material, that thus the whole mass may more nearly
resemble a uniform structure. In this connection arises the ques-
tion as to the proper finish of the internal face of such wall, this

being the surface presented to the sound.

(To be continued.)

i

The weight of the mass was be-

Art, XL.

—

Notice of the Meteoric Iron found near Seneca River

^

Cayuga County^ N. Y. ; by Charles Upham Sheparj>, M-D.

This iron was very briefly announced in the November num-
ber of this Journal (vol. xiv, p. 439,) by Prof. 0. Root of Hamil-
ton College, Clinton, N. Y.
tween eight atid ten pounds. It was picked up by a farmer,

^hile engaged in excavating a ditch ; his attention having been
arrested by its unusual weight, as compared with ordinary stones.

A thick coating of limonit^e (hydroiis oxyd of iron) formed the

entire outside of the mass. Its general figure was somewhat
(^rop-shape ; although the customary depressions found on the

surfaces of meteorites, were visible also, in tlie present instance.

I am indebted to Prof. Root for a very perfect tetrahedral frag-

jnent (of about tvyro ounces weight) which must have formed the

jjttle end of the meteor ; and to Le-
^oy C. Partridge, Esq., of Seneca
Falls for a thick slice (of four and a
naif ounces) which apparently, is a
section across the mass, next below
the above.

The figure here given represents
'ne broadest face of the latter speci-

ures,

e

^eii, with the Widmannstiittian fig-

.
as developed by hydrochloric

3cid on a portion of its surface.
The broad, unshaded bars, which

"^eet at angles of 60° and 120°, ar

quickly brought out by the acid,
''leir own surfaces not being corroded
in the slightest degree by the chemi-

p action, which is confined to the
'near intervals between the bars, to

, , j • u

f^
triangular and rhomboidal patches which are shaded m the

drawing, and to the borders of the very circumscribed and irreg-

J"ar areas, situated upon a few of the bars themselves. These

Regions are completely covered during the operation, with little

Cobles of nearly pure hydrogen gas.
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After the corrosion has been permitted to go on for a number

of minutes, the Hnear intervals above mentioned, exhibit a

checked appearance, as if a single row of little prisms had been

inserted between the broad bars. These prisms evidently con-

sist of the same alloy as the broad pillars, between which they

are thrust, since their tops, like the surfaces of the bars, escape

corrosion, and are left after the action has ceased at the same

level with the bars themselves. Their presence, in the peculiar

position they occupy, confers upon this iron a very remarkable

feature, totally unlike any other I have seen. Indeed in all other

highly crystalline specimens, we have a series of perfectly con-

tinuous lines and edgeS; in place of the checkered rows here

displayed.

The shaded triangular and rhomboidal areas, when their sur-

faces are well cleaned by a dilute aqua regia (and polished), and

examined under a lens, are seen to be finely striated with the

same beaded or checkered lines as those above described in the

linear intervals.

The more circumscribed ^reas (three of which are represented

in the central bar of the figure) consist of a silver-while mine-

ral, believed to be new; and which will be more particularly de-

scribed farther on. This substance is not acted upon by the hy-

drochloric acid; but an envelop of meteoric pyrites, by which

it is more or less surrounded, is briskly attacked: and from these

regions the odor of sulphuretted hydrogen is plainly perceived.

At a place marked A in the figure, is a semicircular vein of this

white mineral, where the pyrites is quite abundant.
The want of continuity in the larger bars and their rounded

terminations also, serve still farther to distinguish at first glance,

the Seneca River iron from nearly all others.
^ ,

A solution of sulphate of copper dropped upon a moistened

surface of the iron, immediately gives rise to a precipitate ^^J^^'
tallic copper. It is therefore not in the passive state of the

Greene county (Tenn.) iron, and of some others, as discovered

by Wohler,
Beneath the coating of limonite is found a very distinct layer

of compact, black magnetite, which must have constituted me

original crust of the meteor. Its thickness in some places is T^tn

of an inch. The specific gravity of the iron is 7'33T.

It possesses a medium hardness, and takes a very high polisn,

navmg ihe customary greyish white tint. In this respect as weu

as m many other particulars, it differs widely from the Bnrlmgtoa

iron,* which is remarkable for its whiteness. The tendeticy to

cleavage in the Seneca River mass is very obvious; and wnea

The Burlingtou iroa was found 90 miles to the eastward of the present znasa
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torn asunder, in place of presenting a hackly fracture, leaves
surfaces with pyramidal cavities and projections.

.
-Analysis.—The iron dissolved very slowly in cold hydrochlo-

ric acid, attended by the extrication of hydrogen gas, along with
whichj sulphuretted hydrogen was occasionally evolved,—as be-
came apparent by passitig the gas through a solution of nitrate
of silver. As the solution proceeded the surface of the iron be-
came coated with a brownish floccnlent matter, resembling some-
what the development of carbon on steel by nitric acid. These
ilocculi at length separated from the iron, collected into light
coherent masses, and floated about in the liquid,—discharging
little bubbles of gas, and subsiding finally in masses of much
diminished size to the bottom, where they rested upon the broken
crystals of the shining white, metallic mineral, above referred to.

As the solution proceeded very slowly, it was repeatedly quick-
ened by a gentle heat, for half an hour at a time. Three days
elapsed however, before the action of the hydrochloric acid was
completed upon 50 grains of the iron. A second fragment of 20
§(31113 was treated in a similar manner, and with the same general
result.

Among the insoluble matter from the first fragment were found
two very brilliant, black, octahedral crystals, whose weight to-
|e{her was only 0005 of a grain. They were unmagnetic.
^ach of them was measured by the reflective goniometer, and
clearly ascertained to be a regular octahedron. And as chromi-

J^ii was found in the acid solution of the iron, it cannot perhaps
^ regarded as an unauthorized assumption, to consider these

J^^stals belonging to the species chromite, the more especially as
•f^is mineral has repeatedly been observed in meteorites, though
^ever before, in well pronounced crystals.

The brown pounder amounted, when dry, to 0'125 of a grain.
Ir respects

ii--*»uu juenncai wim mai insojuuie jugicuicut ux i^cv^ic^L i^^v.

^eors which I have called dyslytile, and which besides a decided
^ontent of silicon, has iron, nickel, phosphorus, chromium and
carbon, in some unknown combination.*
^he remaining insoluble matter, the white (slightly bronze-

colored)
crystallized substance, whose weight was 105 p. c. of

!^J
^ron, is a mineral which I believe to be undescnbed, if not

^'nolly new. It may have been seen before; but if so, it would

5^^^ to have been confounded with the foliated, metallic sub-

of ti*^^^
^^Jual slirinting of Ibis flocculent matter under the long continued action

^
\^ie hydrochloric ncid attended y^kh the escape of gas, suggested the idea, that
nitrogeu exists in these bodies, it might perhaps be detected here, as a sohd, or

azorJ
^^ ^ pulverulent azotide of iron, nickel or chromium, analogous to the known

Tha
^^ copper, Cu3]Sr dicovered br M. Schroetter (Ann. der PharnL, xxxvii, 129).

-. ?^^e chemisf h^^ n^/„.,iu. .i^c/^rlh^^H an azotide of chromium. These compounds

'imposed by heat and bj strong acids.
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stance, which is also insoluble, and which has been called Schrei-

bersite by Patera; though this designation cannot be maintained,

inasmuch as I had previously called another meteoric mineral by
this name.
1 propose the name of Partschite for the substance now under

consideration, in honor of the eminent Prof Paul Partsch of Vi-

enna; whose contributions to astrolithology in the description of

the meteoric collection of the Imperial Museum at Vienna, have

branch

knowledge.

Properties of Schreibersite of Patera.

H 6-6.

Sp. gr.=7-01—7-22.
Mag
Color bronze-yellow.

Elastic.

In thin plates. In four-sided oblique prisms,

with dihedral summits, whose

faces correspond to the pris-

matic edges.

Streak dark grey.

When powdered, quickly solu-

ble in aqua regia. It contains

iron, nickel, magnesium; and

phosphorus.

The proportions of the different substances forming the Seneca

River meteorite, as ascertained in the two analyses, were as fol-

Composition.—Iron, 87-20

;

nickel, 7'24
;

phosphorus^

7-26; carbon ? =9870.

Properties of Partschite.

H.= 5 6.

Magnetic.

Color silver-white, or only with

a tinge of reddish-grey.

Brittle.

lows :

Nickeliferous iron,

Partschite, (with trace of pyrites,)

Dyslytite, . . • .

Chroinite, . , .

98-69

105
0-25

001

ibooo

The nickeliferous iron gave

Iron,

Nickel, .

)

92-40

7-60

100^

.
Chromium, magnesium, tin, manganese ? phosphorus, sulphur,

in traces.

Charleston, S. C, Dec, 24th, 1852.
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Notice of the " Mastodon Gigatiteus" of Dr.
J. C. Warren.*

We have already briefly announced the publication of the
magnificent volume on the "Mastodon Giganteus," by the eminent

:
surgeon and scholar, Dr. Warren. Turning aside from the pro-
fession which he has honored by his profound knowledge and
successful labors, he here enters the arena of Science, and sub-
stantiates his claims to a distinguished place among the Zoolo-
gists of the age.

Dr. Warren has the rare pleasure of possessing the noblest
specimen of the Mastodon giganteus that has yet been discov-
ered

;
and fortunate it is for the old mastodon, that it has found

a final resting place with one who has had the generosity and
ability to raise so munificent a ma'usolenm to its memory. A
second skeleton was afterwards purchased by Dr. Warren, to
aid him in his researches ; and, fior the same purpose, he has
^so added to his collection the skeleton of an elephant. This
elephant—the one accidentally drowned a few years since in the
yelav\rare—stands in his fine hall, by the side of the huge masto-
don, and although a large animal of the kind, it is but a pigmy
iQ comparison. Dr. Warren was thus well equipped for the pros-
ecution of his researches ; and no labor or expense has been
spared, either in carrying forward his investigations or in the pub-
lication of his results.
The title page of the volume presents a view of the region

^earNewburgh on the Hudson, where the skeleton was exhumed.
Among wooded hills lies a large morass, part of which in the
iront of the scene, has been excavated by the removal of the
surface peat of the bog, and the subjacent marl, leaving the skel-

eton as it was found lying sprawling out, with the ribs and nearly
«very bone in place. The fore-feet extend beyond the head^ and
toe hinder are thrown forward near the body.

.
" was in the summer of 1845 that this burial place of the an-

Ji^nt giant was first disturbed. The swampy land was then dry.
^Ir- Brewster, while digging in the place to obtain the earth for

lertilizing his fields in t°he vicinity, after penetrating through two
^^6' of peat bog, one foot of red moss, and a foot of the shell

^^^h struck upon the head of the animal. The exhumation
Benton rapidly the next day, and the cranium, "bones of the

^P^ne, tail, jjelvis and ribs were successively found, for the most part

^^ their natural relation to each other ;" and at the end of the sec-
''nd day, nearly the whole skeleton had been exposed. The bones

J , description of a Skeleton of the Mastodon Giganteus of North America, bj
•^ C. Warren, M.D <fea "19 pp. 4to, with a frontispiece and 27 plates in ito.

^ston; 1852. J. Wilson & Son, 22 School Street.
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were in an admirable state of preservation. It seems from the

position, Dr. Warren observes, as if the animal had stretched out

its fore feet in a forward direclion^ to extricate itself from a mo-

rass into which it had sunk.

Even the undigested food of the animal appears to have been

partly preserved. Dr. Prime testifies that* ''in the midst of the

ribs, imbedded in the marl, and unmixed with shells or carbonate

of lime, was a mass of matter composed principally of the twigs

of treeSj broken into pieces of about two inches in length, and

varying in size from very small twigs to half an inch in diame-

ter. There was mixed with these a large quantity of finer vege-

table substance like finely divided leaves; the whole amounting

to from four to six bushels. From the appearance of this and its

situation, it was supposed to be the contents of the stomach; and

this opinion was confirmed on removing the pelvis, underneath

which in the direction of the last of the intestines, was a train of

the same material, about three feet in length, and four inches m
diameter." The subsequent examination of a portion of this ma-

terial by Dr. Warren, Prof. Gray, and Dr. Carpenter, supports the

opinion here expressed; and both from this case and other exam-

ples of exhumed mastodons, it is shown that the mastodon lived

on stems or twigs of trees
;
part of the material found was proD-

ably ''some kind of spruce or fir."

Such are some of the facts which are here published by Dr-

Warren concerning the discovery and food of the mastodon.

In his account of the animal, after his historical sketch, and

some observations on the name of the species, he enters upon the

description of the various parts of the skeleton, in detail ;
and

excellent lithographic plates illustrate these chapters. One of

these plates, of very large size, represents, in an admirable style,

the entire skeleton. The following are some of the dimensions

given

Height of skeleton,

Feet In.

11

n
Length from anterior extremity of face to the commence-

ment of the tail, , . . . . •
-^a k

Circumference of the trunk around the ribs, » • a o.

10 3
Length of tail,

" « trunk,
" " head from the occipital condyles in a straight ^
line to anterior edge of tusk-socket, . . •

-Trs ^\
Entire length of tusk,
Depth of socket of tusk,
External length of tusk,

2 3

8 8

p. 144.

i

1
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There are 7 cervical vertebraj, 20 dorsal, 3 lumbar, and 5 sa-
cral. The ribs are twenty in number, 13 true, and 7 false.
From the 6th to the 11th their length is between 52 and 54|
inches. The first has more the appearance of a clavicle than a
rib, and is 28 inches long. Bearing on the number of ribs. Dr.
Warren observes, (p. 31,)

"The last two false ribs on the right side are co-ossified for the
space of 8 inches ;—the result of a fracture near their vertebral attach-
nients: the union of these ribs, at its broadest part, measures 8 Indies,
inese bones are perfectly snnooth within, and without are quite strong,
St the place of union and massive. This fracture is of great import-
ance, as by the union is verified the remark of Cuvier, who found only
15* ribsj but stated that there would, in his opinion, be hereafter found
twenty—a fact entirely established in this specimen, first by the articu-
lar surface on the side of the 20th dorsal vertebra; and second, by the
co-ossification of the 19th and 20ih ribs.''

After describing the several bones throughout the structure; the
^Uhor treats at considerable length of the characters of the teeth.

I^nose of the qlephaut are first described by way of comparison,
'heir number (twenty-four exclusive of the tusks), composition,
and fornri being considered. On taking up the odontography of
|;ie mastodoUj the author commences with some general observa-
tions, and then proceeds to a minute account of each of the teeth

!" s^^ccession. Omitting the mass of details, we cite the follow-
ing from his General Remarks, pages 61 to 64 :

"While the teeth of the elephant are, as already said, composed of

Ijree kinds of hard matter, dentine, enamel, and cement, those of the

Mastodon giganteus are constituted principally of two of these subslan-

*^^Si dentine and enamel. Prof. Owen has shown that a layer of ce-

dent invests the fangs, and is spread over the crown, but the basis of
^he crown and of the fangs is formed by the dentine; while in the

^eeth of the elephant, and some others of the Pachydermata, the ce-

^^fit, by its perpendicular interposed layers, constitutes a substantial

P^''f of the body of the tooth, as well as a protecting covering lo m
^rface. A great portion of the Mastodon tooth is formed by dentme.

|ne mamillary eminences, or mastoid projections also have a basis of

^"^. same substance, but they are invested with a covering of enamel,

J'f^'ch in molar teeth in my possession, measures from the sixth to the

^oiirth of an inch in thickness. In teeth which have been worn, the

^jamel is ground down in various degrees; thus altermg the surface

2 ^ne crown to an appearance approximating, in the Mastodon gigan-

^^s, to the lozenge-shaped ridges of the African Elephant.

J

The number of the teeth was long involved in mystery. The gen-
'"s of Cuvier opened the way to a knowledge of their number, differ-

^^^es and development. He advanced no farther in the path he had
j

^P^nedthan to the fourth, or, at the utmost, fifth tooth; making the

SECOND Series, Vol. XY, 2fa 45.-May, 3 853. 48



I

370 Notice of Dr. Warreii^s Mastodon Giganteiis.

whole number to be from sixteen to twentVj exclusive of the great inci-

sors or tusks.

In 1831, Dr. Hays, the distinguished editor of the 'American Jour-

nal of the Medical Sciences,' read a paper before the American Philo-

sophical Society, in which he described various jaws of the Mastodon

giganteus, and the leelh contained in ihem. He seems to have been

the first writer who clearly pointed out the probability that the number

of these teeth was six on each side of each jaw in the Mastodon gi-

ganleus, and of course the whole number Iwenty-four, He says 'the

whole number of teelh possessed by the animal described by Dr, God-

man (Tetracaulodon) is then at least twenty ; and we think that it is at

least probable, that the animal possessed an intermediate tooth between

the second tooth with three denticles, and that with four denticles.

Should we be correct in our views, this animal possessed three teeth

with three denticles in each side of each jaw, making the whole num-

ber of teeih iwenty.four; but to render this certain would require spec-

imens of intermediate ages to those hitherto described.' These have

since been obtained, and have fully confirmed the opinion suggested

by the sagacity of Dr. Hays. In the collection of the Cambridge Uni-

versity, there is a series of jaws affording a perfect dcnionstration of

this fact, and settling the number to be twenty-four. Professor Horper,

in a paper read to the Philosophical Society, thought that there might

be a greater number. De Blainville makes iheni twenty-four.

The specimens in the collection of the American Philosophical Soci-

ety, those of Cambridge University, various others in New York, AU
bany, and in my private collection, support the opinion that the flun^-

ber is twenty-four, and no more. •

The teeth are not all developed at the same time, but in succession

in proportion to the waste of those which have preceded. At first ap-

pear two small deciduous teeth, or milk molars; next follows a third

tooth, also deciduous, larger and more complicated than the former'^

then a fourth tooth, of the same form as the last, though greater in size.

These four teelh sometimes co-exist, as in the Telracaulodon's jaw,

from the museum in New York, originally described by Dr. Godman,

and afterwards more parllcularly descrihed and represented by l^r-

Hays in the ' Transactions of the American Philosophical Society*

vol. iv- To the teeth already mentioned succeeds a fifth tooth, oi tnc

same form as the last, but rather larger. Before the appearance ol

this, and even in most cases before the fourth tooth shows itself, °"^^^
more of the first teeth have disappeared. The sixth and last tootn i^

tnuch larger, and formed in a mould different from any of the others.

The plates represent in beautiful style the dentition of severa

skeletons, exhibiting the jaws and teeth of different ages.

J

J

are

mall

The tusks, which are incisor teeth, enormously developed

treated of in the following chapter, as follows, pp. 87—9u:

"Besides the regular Inlermaxillary tusks, there are two verys^au

ones, which show themselves in the upper jaw at the earliest per'°^

life, but shortly disappear and are succeeded by the permanent tus
•

This IS shown by cutting into the lusk-socket of our calf elephant n.u •
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The fact well established in regard to the elephant, seems to aflbrd
presumption, that besides the great intermaxillary tusks of the Masto-
don, there may be others in the upper or lower jaw, which appearing
at an early period of life, are, in the greater number of instances, lost
before the animal has advanced far in its existence.

la the present specimen of the Mastodon, there are two tuslcs in the
upper and one in the lower jaw on the left side. Two undoubtedly
existed in the lower jaw, at an early period of life, as the relic of ihe
jTight cavity is perfectly distinct,'retaining a depth of an inch and a
naif, and nearly its original diameter.

The Superior T'asks,—The tusks of the upper jaw were ten feet and
eievea inches long; but being broken soon after exhumation, only the
anterior termination of each (in length about four feet and in diameter

^ the truncated extremity five inches) remains in a perfect condition,
ine middle portion, rather more than two feet, has crumbled. The
p<5sterior portion, of about the same length wilh the anterior, is brokea
[nto luminre

; it is flattened at the base, so as to be half an inch longer
^^ one diameter than in the other, making the largest sextn inches and
a naif. The bases are surrounded externally by circular elevations, at
||rst two inches distant from each other, bnt gradually increasing in

^'Stance, until, at about two feet from the extremities of the bases, they
disappear entirely.

The tusk is composed oi laminae which at the internal extremity of
^(^e socket, are not more than a line in thickness. These lamin?e in-

^"^ase in number as we advance from the butts, so that where the tusk is-

®"es from its socket at the distance of rather more than two feet from the
posterior extremity, the internal cavity has diminished from seven inches
|n diameter to xwo by Uvo and a half. The plales Into which ihe tusk
**^s separated in drying are generally an eighth of an inch in thickness,
some of them nearly an inch. The external surface has a brown ap-

pearance
; the layers which have been recently uncovered are of a

"ghter color.

The following analysis of a portion of the tusk has been kindly fur-

Wished me by Dr. Chas. T. Jackson

:

^Animal matter (cartilage),
^^*^

Phosphate and carb. of lime, fluorid of calcium, &c., 69*2

^Vater, 4-6

1000
Glass was etched with the fluorine. The constituents of the tusk are

Phosphate of lime, carbonate of linie, fluorid of calcium, phosphate

^^ magnesia, soda, sulphur.'
. , . , v i

•

i .^he lamina? at the anterior part of one o^ the tusks, which is best

preserved, are superficially not more than half a line in thickness;

^^^y are divided or split by longitudinal fissures about ihree-fourlhs of

J^
inch apart ; and they present none of the circular marks seen at the

posterior extremity. The point anteriorly is worn away for the space

°i ^^^0 inches on one side, as is generally found to occur in the lusks

'^^he proboscidian family. ,-..,.When the tusks were first discovered, they lay with their convexities

^^'^ards, their points approaching each other ; having apparently turned
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in their sockets after the soft parts which retained them were decom-

posed so as to loosen iheir attachments. For the weight of the head

inclihed the buUs downwards, while the resistance of the marl on their

inferior and internal sides would give a rotary motion outward and

. upwards to a definite extent. In this direction they were placed by

Dr. Prime, who had an opportunity of observing them in their original

position in the embedding marl. Although the extremities of the butia

are somewhat oval, the greater size of their sockets owing to the de-

composition of the soft textures which lined them, would readily admit

the butts of the tusks to be placed in any direction ; and considering

the apparent inutility and the remarkable anomaly of the position be-

fore mentioned, we thought it right to change their opposing aspect to

one more consonant with the character and attitude of the skeleton.

The Inferior or Mandibular Tusk.—The small mandibular tusk has

been brought into notice of late years by Dr. Godman, who considered

it as characterizing a new species, to which he gave the name of Te-

tracaulodon, as will be shown hereafter. Professor Owen has attached

a new importance to this tusk, as one distinctive character between the

genus Mastodon, and the genus Elephas ; a distinction which M. de

Blainville, Dr. Falconer and others, have been willing to pass over.

But hitherto, so far as we know, the existence of this part in the ele-

phant has not been discovered ; while it is perfectly established in re-

gard to the principal species of Mastodon, the Mastodon giganteus, and

Mastodon angustidens. So long as this fact remains uncontroverted,

we should consider it, taken in connection with other facts, as forming

an impassable boundary between the two families.
This tusk IS eleven inches long, five and a half in circumTerence,

and two In diameter at the base ; being longer by an inch than the cast

of a similar one in the collection of the American Philosophical Soci-

ety, which was taken from the specimen originally described by Dr.

Godman, and disinterred by Mr. Archibald Crawford near Newburgn.

The direction of our tusk is forward and downward, forming an ang.e

with a horizontal line of about 45''. It has a cavity an inch and ahal^

in diameter at the internal extremity, the thickness o^ the edge being

one-fourth of an inch ; this cavity Is of a conical form, and two inches

deep. The rest of the tusk appears to be solid. The anterior extrem-

ity is rounded and about an inch in diameter; on one side it has been

^worn away to the extent of four inches. The worn surface is smootn

at its extremity only, the rest being quite rough ; the depih o[ ^^^
^^'

ternal layer is exposed in this abrasion, and exhibits the thickness of an

eighth of an inch.
a number of circles

Near the posterior or internal extremity are sec^

" "uiiiuer or circles, to the amount of ten or eleven, extending W
the base, to two or three inches forward, and occupying that part wmc

iay m the socket. The surface of the tusk generally exhibits long^iu-

dinal stria), in some of which, cracks begin to appear from desiccation.

Ihese siri^ are distant from each other from a fourth to an eign^

of an inch. The color of the tusk Is brown, excepting three
i«<:^^;''

us anterior extremity, which are nearly black. At the fissures it is see

to be composed of laminjp about the sixth of an inch in thickness.
^^

IS perfectly firm and free from any marked evidence of decomposilioa'
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Dr. Warren mentions more or less fully and figures other Mas-
todon skeletons found in the United States. Plates 16, 18, 19, are
devoted to the Shawangunk head found at Scotch town. Orange
Co.jNew York, which is particularly described. The size of this
head is not exceeded by that of any other hitherto discovered.
Its greatest breadth is 31 inches, its vertical elevation 33^ inches
and the length from the ridge of the occipital plane to the ex-
tremity of the intermaxillary bones, is 48 inches.
The characteristics of some other species of Mastodon occupy

several pages of the work
;
and the so-called Tetracaulodon is re-

cognized as the male of Mastodon gigantens.
The work closes with a dissertation on the food and supposed

uiscovery of hair of the M. giganteus, and on its geological situa-
tion and causes of preservation. The author states that of the five

skeletons known at this time, three have been found in the fresh
^ater marshes of Orange Co., N. Y., a fourth in an interior mo-
fass m New Jersey, and the fifth near the banks of the Missouri,
probably in a fresh water deposit. Scattered bones are common
m?^^ ^'^'ious parts of the 'country, and even from the far north.
Ineyare reported from the surface soil, peat marshes, beds of
5^an or loam, etc.; but, as Lyell observes, there is yet no satis-
lactory evidence of their occurrence beneath the proper drift.

f
The North American Mastodon bones hitherto found appear lo

Delong to the sarne species, excepting a single tooth, reported from
Caroline County, Maryland. Dr. Warren enters into the history

y this tooth, discusses the possibility of its being a stray tooth
"oni another continent, and concludes that it is what it purports
jo be, a true Maryland fossil, closely related to the Mastcdon

^^'mboldtius (or M. angustidens \( the two are one), oi South
™nca, if not identical with it.

An Appendix contains various facts of interest, and among
Jnetn a description of a specimen of the Mastodon angustidens
lound near Turin, (called the Dusina Mastodon), taken from Sis-

•nonda's " Osteografia di un Mastodonte angustidente," published

^' Turin, iu 1851.

Art

Westei

Notices of the Rarer Minerals and New

the

I'hc Diamond. The occurrence of the diamond in the United
^^ates is now no longer a matter of doubt or uncertainty. On

first announcen?ent a few years since of its discovery in

^^onh Carolina, the unexpected information could scarcely be
<=feclued by the scientific or intelligent portion of the community,
although geological indications favored its existence in the aunf-

^^ous region of the South. By some, the truth of the newspaper
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account was totally denied, and set down as only a marvellous

story. By others, it was more charitably pronounced a mistake iii

the discov^erer, on the ground that diamonds could be found only

in South America^ or the East Indies. The Utile gem^ however,

after a time was produced and exhibited to several scientific

individuals, including Prof. Silliman and Prof. Shepard, who pro-

nounced upon its genuineness in accordance with the published

statement. This first diamond was found, several years since,

in Rutherford County, N. C, in the gold washings commonly
known as alluvial deposit. It weighs about one carat and a

half, is of a yellowish color, and presents one of the elongated

adamaiitoid ^hdi^es. It may be seen figured in both Dana's and

Shepard's Mineralogy (3d edition). Early in the spring of the

past year (1852) another diamond was found by the writer of

this article, in a similar deposit, in Lincoln Co., N. C, It wciglis

about half a carat, is nearly clear, with a delicate greenish tinge

and presents the same elongated shape as the Rutherford diamond.

In the summer also oi the past year another diamond was found

in Mecklenburg County, N. C. It wefghs about three-fourths of

a carat, is nearly of the first water, and resembles more nearly

than either of the preceding, a brilliant, just elaborated by the

artistic skill of the lapidary. It is also reported upon good

authority that several small diamonds have been found in the

gold washings of Georgia. In every instance, thus far, these

little gems have been found in alluvial deposit, or drift, in which

may be seen rounded pebbles. The peculiar conglomerate called

cascalho^ strictly speaking, has not been identified; but in sev-

eral places I have seen a stratum of gravel very compact, and

agglutinated as it were by a ferruginous sedimentary cement^

constituting an aggregate somewhat analogous to this, and per-

haps, the repository of the diamond. Be this as it may, the en-

couraging fact is here presented that in the auriferous region, ex-

tending from Mecklenburg Co. to Rutherford Co. in North C^ro-^

lina, and thence southerly to Hall Co. in Georgia, embracin

section of country at least 75 miles wide by 150 long, the dia-

mond may be souglit for by the gold miner, with every prospect

of success. It is to be regretted that these recent discoveries ha

not been made previous to the extensive gold mining operations

in Burke, McDowell, Rutherford, Lincoln, and several other

Counties. In passing through these Counties we frequently meet

ravel-piles, extending for miles along the <^'"^'^!",

Nearly all of this work was done in a hurriea

manner, regardless of any other reward than the " yellow dust,

scattered, in many places, quite abundantly through the depo^ij-

Such being the case, is it not probable that these deserted gravei-

piles may still contain much hidden treasure ? And would it noj

be advisable for all who are now engaged in working deposi

with large

water-courses.

/
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mines in the Southern States, or in California, to keep a "sharp
look out" for this rare and valuable gem ?

Gold.—In noticing this rather abundant metal, it is not intended
to tire the reader with a lengthy detail of golden statistics, with
which our newspapers are almost daily teeming, but simply lo
present a few curious facts, not generally known, connected
with the history of its discovery in this country. The first gold
found in North Carolina, and probably in the United States, in
valuable quantity, {always excepting the mysterious diggings,
ana unknown discoveries of our aboriginal predecessors,) was in
1799, at the celebrated " Reed Mine," in Cabarrus County, K C.
It was found by a little son of Mr. Reed, about 12 years old,

while amusing himself with bow and arrow in shooting for fish
on a small stream called "Meadow Creek." The lump of "yel-
low metal" thus discovered, said to have been of the size of a
small smoothing-iron," was taken home, and retained several

years by his father, without knowing its name or value ! No
one at that early period presumed to think that gold existed in
North Carolina, or even in the United States. In 1802, Mr.
^eed carried the "lump of strange metal" in his wagon to Fay-
etteville, an inland town of considerable trade ; and while there
showed it to a jeweller to ascertain its true name. The jeweller
^[ter a slight examination, informed him it was gold, and imme-
diately proposed buying it. To this proposal its owner readily

Receded, and sold it lo the jeweller for the trifling sum of three

aollars and fifty cents! This information, although dearly

fought, like Franklin's whistle, was highly serviceable to Mr.
Reed in leading to future discoveries of great value. In 1803 he
associated himself with three others for working the mine, and
soon afterwards was richly rewarded by finding the large mass
so extensively known, weighing "28 lbs. steelyard weight."

Y 1804, and a ie\Y subsequent years, numerous other masses or

"lumps" were found, weighing from one ounce to sixteen pounds,

lathe H Medical Repository," published in 1804, this early dis-

covery of sold in North Carolina is properly noticed. It is not

surprising t1iat these first developments should, for a time, have

greatly excited the public mind. Such is a brief history of the

l^iden discoveries, and such the origin of the "gold fevei" in

'^orth Carolina, whose contagious influences have spread, not

jnly to her sister states of Virginia, South Carolina, and Georgia,

S"t to the distant shores of the Pacific, and now threaten to

J'sturb the equanimity of the " Green Mountain boys." Thus
•^th extremes of the Alleghany chain—its southern and northern

Jermini^and the auriferous valleys of the more lofty Rocky
*lonntains, have been aroused to arms,—not of slaughter, but

^^ new employment of the pick and the shovel
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Corundum,—A few years since, a straggling bowlder of corun-

dum was found in Buncornbe Countyj N. C. The mass, when

broken afforded good specimens of a deep blue color, and highly

crystalline lamellated structure. As it was merely an erratic

block, it would be well for the mineralogical tourist to search for

its original situation in the adjacent mountain ranges whence

it was probably drifted. During the spring of last year I had ihe

pleasure of discovering a locality of this mineral in Gaston Co.y

N. C. The specimens thus far obtained, although small, not ex-

ceeding 3 or 4 inches in diameter, are interesting from the fact

that they were found in place. It is quite probable that future

exploration will bring to light larger and more valuable specimens.

The corundum is here generally associated with an aggregate

of 77iica and quartz. In some of the specimens, with drusy

cavities, may be seen numerous small, ilattened, six-sided prisms,

arranged singly, and in groups. Some of these crystals, when

examined with a glass, are found to be handsomely studded with

specular iron,

Emery,—At the above corundum locality, may also be ob-

tained emery of good quality associated with ernerylite. The

largest mass procured, about five or six inches in diameter,

was exceedingly tough, and difficult of fracture. The grada-

tion in color, from a deep blue corundum to a fine grannlar

emery, nearly black, owing to the mixture of iron, is quite per-

ceptible. This locality is richly worthy of more thorough ex-

amination.

Am^ethyst.—An interesting locality of this mineral is found at

Randleman's in Lincoln County. The crystals are remarkable

for their size, beauty, and for the splendid groups in which they

frequently occur. They are mostly of a snioky, or dark purple

color, but occasionally, beautiful pink or rose-colored crystals are

found. Perhaps no locality in the southern states has produced

so many fine specimens.
. ^

Chaicedonic quartz.—An interesting locality of this variety o

quartz is found in Rutherford County. The crystals are hollo\r,

nearly pseudomorphs of calcite, and have their interior cavities

lined with crystals of chalcedony. Frequently the cavities are

filled with water, and hence are known by the name of water

crystals. This fluid, however, is liable, on exposure, to escape

by evaporation through scarcely visible fissures, leaving ^a y''-

lowish powder, sometimes called mountain meal.

Lazulite.—Thh rare and interesting mineral was first discov-

el

ered in 1822, by the late Dr. H. S. Hunter, near '^Crowders

Mountain," in the southern part of Lincoln County (now Gaston;.

Specimens were forwarded by him to Prof. Olmsted, then at

tached to the University of North Carolina, and noticed in his



) C. L. Hunter on Minerals, etc. in North Carolina. 377

"Report," (2d part) addressed to the ''Board of .Agriculture."
A few years since, a more abundant locality was discovered about
20 miles northeast of the former near the southern terminus of
Clubb's Mountain. The lazulite is here found pervading an are-
naceous and micaceous quartz, appearing to constitute its matrix.-
Occasionally it is found imbedded in compact quartz, and in the
triangular cavities of a reddish kyanite. It occurs massive, but
imperfect crystallizations may be traced on some of the specimens.
This locality is exceedingly rich in the variety of its mineral
prodiTctions, including gold, the most precious, and iron, the most
iiseful of metals. Here, from a gently rising elevation of two or
three acres, the mineralogist may obtain the handsome addition
to his cabinet of twelve or fifteen different species—some of
them rare and quite desirable.

Kyanite.—At the lazulite locality just noticed are also found
several varieties of kyanite, constituting, perhaps, two or more
species. Some of the specimens are of a handsome bluish green
color, with numerous lamellEe diverging in different directions.

Sometimes kyanite and talc or pyrophyllite are associated, form-
ing large globular masses. This is the locality alluded to in

Shepard's Mineralogy (3d edition) but wrongly printed "Chubb's
Mountain." It derives its name from one Gasper Ciubb, a sub-
niontane resident of the Revolutionary period, whose eccentricity
of character and marvellous tales are still remembered by the
older inhabitants.

Leopardite.—This is a sm^\x]cit spotted rock, found in Mecklen-

l^urg County, in the vicinity of the flourishing town of Char-
lotte. It occurs in large masses, generally presenting a rhom-
ooidal or trapezoidal shape. It is noticed by Prof. Shepard, un-

Jer the head of feldspar, as the "leopard stone of Charlotte, N. C.-'

« is regarded by the same authority, as a composition of compact
feldspar and quartz, the spots being produced by the oxyds of
^''on and manga?iese. When broken at right angles to the per-

^admg stripes, this mineral presents the singular spotted appear-

ance which has given origin to the name "leopardite." As this

Dame is quite characteristic of a rather unique rock, I would sug-
gest the propriety of retaining its popular designation. Another

locality of this rock has recently been found in Lincoln County.
^ he pervading stripes are, however, generally finer; and whert

ffoken diagonally, it presents a handsome arborescent appearance.
« receii-es a good j)olish, and might be used for various orna-

^euta! purposes. It may be proper here to state that the block,

^jon to be contributed by the citizens of Charlotte to the National

fuoniiment at Washington City, is of leopardite; when finished,

f ^ill compare favorably with its numerous associates in that

^'^^Y structure.

SscoKD Sekies^ YoL XV, No. 45.-May, 1S53. 49
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The preceding notices embrace but a small number of the

rarer minerals and undescribed localities in western North

Carolina. On a future occasion the subject may be resumed,

and additionaj facts and observations presented sufficiently in-

teresting, it is hoped, to claim the attention of the scientific

reader*

Art. XLIIL—Revieio of Mr. Blake^s Article on the Flow of

Elastic Fluids f^ by Joel E. Hendricks.

After making some introductory remarks, the writer says:

"If the velocity with which a fluid flows through an orifice be

represented by V, the density under which it passes the orifice by

D, and the area of the orifice by S, then the product VDS is the

measure of the quantity of the fluid discharged in a given time.

It is an established law in the dynamics of fluids, that the veloc-

ity of the flow is directly as the square root of the pressure, and

inversely as the square root of the density. If then the efficient

pressure which produces the flow be represented by P, the general

law expressed by symbols will be

VDSocPL^." (a)

In order to prove that this formula does not properly represent

the relation which the author intended it to represent, I will en-

deavor to show that the formula (a) is only applicable to cases

where P is a momentary force, and does not apply in the investi-

gation attempted by Mr. Blake ; and that, therefore, his deteraw-

nations are not to be relied upon as necessarily true.

If a momentary force P impinge upon a body b, it will give to

that body a velocity V and momentum m. And becanse every

effect is proportionate to its cause, we shall have Tnx P. .>
j

Also, because the momentum of a body is that body multipnea

by its velocity, we have" ^= bY. l^J

m
have 6V cac P, or

P

And if h represent a column of elastic fluid whose trans^^r^e

section is Sj density D, and velocity V, the expression (dj ^e

comes T oc ~^, whence V^x— and V x --==: ^^^ ^^^^

Art. ISo. 1 2. Vol 5. (second series) of the Am. Jour, of Science and Arta

^
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b IS constant T oc —— and consequently

VDScc?^ (e)

Hence if P be a momentary force which acts upon b for a single
iDsfant, then will the formula (a), which is identical with (e),
represent correctly the relation between V, D and P, at the orifice.
Again, if a constant accelerating force P, act continually upon

a body b during a time t, it will give to that body at the end of
the time t a velocity V and momeatiim m. And because the ef-

J^ct, or momentum m, is proportional to its cause, viz : to the

aT^jT "^"'^'P'^^^ tiy the time t, therefore m oc tP. (f)
Also because the momentum of a body is equal to the product of
the body muliiplied by its velocity, we have m= ^V. (g)
And by substituting for m in (f) its value as found in (g) we

have bY oc ^P, or V oc -7-, whence by substituting YDS for b and

reducing and supposing S constant, we have V oc ^-^j and there-
J

H by multiplying both sides by DS, we have

Vb

YDS a:^• (h)

Now it is sufficiently obvious that this formula can be iden-
tical with (a) only when t is equal to unity. Hence if (a) represent

generally the relation between Y and P, on the supposition that

"js a constant accelerating force, it follows that the velocity V
m the formula (h) must have been induced in a unit of time,

^natever distance the body may have traversed. Wherefore, in
that supposition, Y must vary as the distance traversed, or as the

^"gth of the discharging vessel when the body is a flnid genera-
'6<J at its farther end. But the space traversed by a body in con-

^quence of ihe action of a constant accelerating force is as the

^uare of the last acquired velocity. Consequently the last ac-

quired velocity, or V in the formula (h), must vary as the square
^ot of the space traversed; and because if the fluid is generated

JJone end of the discharging vessel, and discharged at the other,

[ne space it will have to traverse after motion commences and
'^ptore it attains the velocity V will be the length of the dischar-

S'ng vessel, therefore V in the formula (h) must vary as the

%'are root of the length of the discharging vessel. Now be-

cause V cannot, at the same lime, var> both as the length and as

^e square root of the length of the discharging vessel, therefore
^e cannot restrict t to unity in the formula (h). And conse-
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quently P in the formula (a) cannot be a constant accelerating

force.

Lastly, if any variable accelerating force P, act continually

upon a body b^ it will give to that body at the end of the indefi-

nitely small time dt^ a velocity dY and momentum dm. And
because the effect or momentum is proportional to its cause, viz:

to the force P multiplied by the time of its action dt^ we have

dm cc diP. (i)

And because the momentum of a body is that body multiplied

by its velocity, we have dm= hdY.
'- (k)

By substituting for dm in (i) its value as found in (k), we have

dtV
hdYcc dtV or c?Yoc ^-; and because 6 is a constant quantity, we

o

have Voc —r— > whence by substituting for h its value YDS^ re-

ducing, and regarding S constant, we derive V oc
-^

; and

vD
J J

consequently YDS oc P^^M^,

Now it is obvious that this formula (1) cannot be identical with

(a), unless P be a constant quantity ; but in that case the formula

(1) will reduce to (h), which it has been shown cannot be identi-

cal with (a), therefore the formula (1) cannot be identical with

(a). Consequently P in the formula (a) is necessarily a moment-

ary force, and therefore the velocity induced thereby must be

uniform. But Mr. Blake has shown independently oC the forixiiila

(a), that in the flow of elastic fluids, the velocity increases as the

fluid approaches the orifice, therefore the formula (a) which he

employs in his investigation is not applicable to the case he is

considering, and consequently his determinations are not necessa-

rily true.

Aubum. Ind.. Feb. 14. IfiSa

(

-»v

Art. Xhir.—On a New System of Electro-Magnets ; by M
J. Nickles.*

The discrepancy pointed out by me between the conclusion o

M. Dub, and that of M. MuUer and MM. Lenz and Jacobi, as to

the influence of the length of the arms of an electro-magnet on

the weight carried by them, is only apparent; each of these

opmions is based on a special case. The elongation oi the arms

has in fact some influence,«(as M. Dub asserts,} when, (as done

•An this
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by this physicist,) strait electro-magnets are experimented with.
On the contrary, it is without effect with horse-shoe or bifurcate
magnets, which were employed by Lenz and Jacobi as well a3
M. Mailer. This is shown by the following experiments,
h Straight Electro-magnets.—In my experiments I Iiave iised

a series of cylinders of iron, of the same diameter and increasing
lengthsj as follows:

No. 1.

3IiIIimeters.

0-050 loi

Milliineters.

No. 2. 0-100 long,
and so on for 5, 6, etc.

No. 3. 0- 150 long.

No. 4. 200 long.

The helix consists of 94 metres of copper wire, a millimeter in

section, forming a coil of 754 turns. Cylinder No. 3 was placed
w the helix. The weights are given in grammes.

Length
added.

0.

No. 1.

No. 2.

No. 3.

3-1-1.

34-2.

No. 6.

Tang. ir 20
Weight
lifted.

1700 gr

1900
2000
2150
2S50
2290
2300

Weight
falls.

1750
2000
2150
2240
2290
2300

Length
added.

0.

No. 1.

No. 2.

No. 3.

3-1-1.

3-i-2.
No. 6.

\

Tang. 7 15

Weight
1jAed

.

980 gr

1100
1210
1260

1300
1320
1340

Weight
fails.

1000
1150
1250

1300

1320

1340
1340-45

The influence of the elongation of the magnetic bar upon the

attraction is obvious. Nevertheless it has its limit, from which
""lit the attraction diminishes as the length of the magnet in-

creases. This is shown in the following table, in which the

same method was adopted, but with a more feeble current.

Tang. 11 20 /

length added.

0.

No. 1.

No. 2.

No. 3.

No. 4.

No. 5.

No. 6.

6+1.
6+2.
6+4.
6-t-7.

2
Weight lifted.

720
845
1000

1050
1150

1050
1050
1000
950
960
890

Weight falls.

800
1000
1170
1140
1220
1200
1210
1170
1000
990
910

.
It is here apparent that the attraction decreases from No. 5. It

IS also seen that the decrease is more rapid when the bar is made
01 two or more pieces, instead of being in a single solid piece,

.^nis fact, which I have established in various ways, is of great

Jinportance in the construction of electro-magnets.



383 M, J. NickUs on a New System of Electro-magnets.

% Horse-shoe Magnets.—As the horse-shoe magnet is only a

curved bar with a helix about either extremity, the same results

' would be expected as with straight bar-magnets, that is, the in-

crease in the length of the arms should exert an influence on the

attraction produced by each of the poles when these poles act

singly. I will mention some of the results which I have obtained,

bearing in this direction.

The electro-magnet employed was the system of Mr. Joule,*

except that the coarse wire was replaced by 60 metres of wire 1

mi

^ ,
tang. 47° 10' ^

, ,
tang. 11

Total current, -

—

~— Keduced current,—
2 2

Iron added to the Weight borne by Iron added to the Weight home by

N. Pole. the S. Pole. S. Pole. the N. Pole.

grammes. 180 gr. gr. 175-190 gr.

174 328
'

174
'

335

Current tang.

o in/15° 10

2

320 440 320 430

The same results have been obtained with horse-shoe magnets

of different forms, and also with the electro-magnet of 3 arms or

trifurcate, which variety is the special subject of this notice.

Hence the proposition of M. Dub is true, as long as the arma-

ture is in contact with o?ily one pole of the magnet. But we

shall show that this is not so, when both poles act together.

The experiments were made with two horse-shoe magnets oi

the same section (0™'0lO) and of different lengths; one, 4 de-

cimeters in total length, the other 8. The helices had each 665

turns of a copper wire, 1 millimeter in section ; they were free,

so that they might easily be removed. I will call the smaller

magnet b, and the larger, b'. The intensities of the current were

ascertained by means of a rheostat.

These determinations had been already made when the me-

moir of M. Despretz appeared, on the non-proportionality between

the tangents of the deviations and the intensities. But it

J^^^°_no use to apply to these experiments, or to the following, the lor-

mula of M. Despretz, as they have special reference to the prop-

erties of electro-magnets, leaving out of view the currents whica

act in them.
The weights carried by the two opposite poles, were in

grammes as follows:

Tan. 4° 20' Tan. 7° 40' Tan. 12" 20'

,
( 5100 grammes. 7500 gr. 10500 gr.

h
I
5300 7600 lO^^O

( 5100

* Annals of Electricitj, v, 187.
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Tan. 4^ 20^ Tan. T 40' Tan. 12" 20'

(SOOOgr. 7289 gr. 10590 i^r.

•&'< 5200 7610 11000
(5100

This verifies the results of MM. Lenz and Jacobi, as the length
of the arms is without influence on the weights lifted by the
magnets.

It should be added that this proposition is true only of horse-
shoe magnets furnished with two helices in contrary directions
the condition under which these physicists have experirnented.
If on the contrary, the two helices are of the same direction, the
principle of M. Dub becomes the true owe] and it is also the
8^1116 if the horse-shoe magnet is furnished with only one helix.

As these facts have not yet been presented in a definite for-

mula in any work, I here offer sora^ evidence in their support.

^
The same electro-magnets were used in these experiments as

m the last. I add to the tables of the results, the preceding re-

sults, as well as those obtained in determining the weight sup-
ported by a single pole of these magnets. The currents are the
same as above.

- Tan. 4° 20^

„ 2 poles of 2 poles of 2 poles one only A single
•"lagnets. same name. cent. name. with a helix. pole.

I i 2500 gr. 5100 gr. 1800 gr. 600 gr.

( 2300 5200

(3600 5000 510 500
*'

\ 3500 5200
( 5100

I

y

Ta n .
7° 40'

4800 7500 4100 2500

5000 7600 2500

5800 7289 5000 2000

6000 7610 -^800

Tan. 12° 20

J J7000 10500 5000 2600

6900 10700 4850

y 49000 10590 4800 3500

8600 11000 5000

It follows from these facts

:

1. That in all cases, it is an advantage to use both poles even
^'hen only one is under the influence of the current.

2. That a horse-shoe magnet, furnished with a single helix, has

^ore attractive power when its arms are short than when long.

y is on these principles, that the trifurcate electro-magnet of

'*^i«e is constructed.
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I will now add more data to complete my former communica-

tion. By its properties this electro-magnet calls to mind the

magnets ^'a points consequents;" its middle pole being' much
stronger than the two outer.

With this magnet we may obtain a rectilinear motion, which

I have in fact found to be true, though in a less degree, with the

ordinary magnets. I have stated in my preceding note that the

two lateral arms of the new magnet are larger than the middle

arm. On placing a cylinder of iron at the origin of the arms

perpendicular to their directionj this cylinder rolls with great force

towards the centre of the magnet, and returns as often as it is

put back to its first position. This movement back and forth,

which may be increased in extent, takes place, whatever the po-

sition of the apparatus, or inclination of the poles-

This movement appears to deserve some attention, for it ena-

bles us to construct electro-magnetic machines in which the mag-

nets act in contact, without producing a shock; for it is well

known that with the ordinary naachines, the shocks when the

magnets touch deteriorate rapidly the power of the machine.

The table below gives the force of attraction exerted by these

magnets with currents of different intensities. The armature here

used has the size of the central arm
; it weighs 1030 grammes;

and its rectangular form adapts it well for the experiments

since it may be made to touch by the small or long side, in an

axial or equatorial direction, according as it may be desired to act

with one, two or three poles; and finally, by using the large sur-

face, the magnetic radiation may be almost entirely intercepted,

and we may thus obtain the weights lifted as given in the 4ih

column.

^
The total current of the battery was tan. 56^ 25'; the reduc-

tion observed when the helix was in the circuit, tan. 49^55-

The different intensities were ascertained by means of a rheostat*

3 Poles.

t

Armature presented Armature pre^^^l^^

Current Middle pole. 2 Poles. by its edge. by its large suriac«.

Tan, 49° 55' 3 klL 80 kil. 130 kil. 180 kil.

46" 10' 2 68 120 143

14° 45' • 6 15 143

ir 30' 3 4 142

With an armature of different form these relations are ch^"?^J
thus a rule of iron, 0"i-38 long, 0'"'02 broad, and O^'vu-^

thick, has afforded the ratio of i between the weight supp«^\^^^

by the middle pole and the three polar surfaces united, ^y^^'

dncal armatures of 0"'*015 section, have given analogou

results.
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Art. XIN.—Abstract of Meteorological Ohservaiio7is made at
Burlingion, Vt, in 1852; by Z. Thompson.

Location. Lat. 44^ 29^ Long. 73^ IP, one mile east of
i^ake Champlaiti and 256 feet above it.

1852.

Months
THERMOMETER. BAROMETER.

Mean. Highest. Lowest,

o
-17
-12
- 8

21

32

39

Ran 50.

o
56

64

57

37

53

58
48 45 29-66

47 43 29-74

a4 56 29-75

27 47 29-72

15 39 29-62

- 4 62 29-71

114 29-66

Highest.

Inches.

3014
30-46

3036
29 84
30-13

30-02

30-00

3002
3010
30' 18

30-17

3039 !

l

Lowest. Range.

laches. Inches.

29-05 1'09

2880 1-66

28-91 1-45

28-77 1-07

2920 0-93

28-80 1-22

29-13 0-87

29-50 0-52

28-98 1-12

29-32 0-86

2900 1-17

29-00 1-39

1-69

1852^

Months,

"January,

May,

June,

July,

August,
,

September,
October,

^oveiuber,

December,

WINDS.

N.

12

5

9

18

5

6

4
11

9

10
10

8

x.i:. E.

t

f

1

3

1

1

2

2

1

1

1

1

1

2

1

'0

t

I

102 16 7

2

2

4

1

1

1

2

1

3

s.

12

12

12

4
9

14
14
12

13

12

8

8. W. W, ,N, W

Q

2

1

1

2

1

2

2

1

1

1

3

3

2f
5

5

2(
3

1

1

4

2

3

4
3

2

3

1

4

WEATHER. sxow.

Fair,
j
Cloudy. Inches

24~

17
00

2

20 'l33 15 39 35

12

20

16

17

26
25
28
23

23

15

12

14

19

9

15

13

5

5

3

6

7

16

18

17

"WATER.

1 2

7
21

Inches.

~T03'
1-69

1-92

115
0-71

4-76

4-99

1-50

1-80

411
2-90

226

231 135 103 28-82

The results contained in the above tables, are derived from

M.

I earest heat in the shade was 97^ on the 16th of

fhree daily observations, niade at sunrise, 1 p. m. and 9 f.

The warmest day in 1852 was June 15th, which averaged

°1P; and the
^^^^\^, at 2 P, M. The coldest day was the 20th of January,

)^hich averaged 5J^ below zero; and the greatest cold was -17^
'» the evening of January 14th. The mean temperature of the
y^ar was about 0*11^ colder than the average annual tempera-
tij^re of the preceding fourteen years, and 0-23^ warmer than
1S5L The mean height of the barometer was 0-05 in. less than
^^ 1851, The range of the thermometer was 005^ greater, and
^^ the barometer 020 in. less than in 1851.

The fall of water, in rain and snow, was 3-25 inches less than
^ ttiean annual fall in the preceding fourteen years^ and three

Second SE&ms, Vol. XV, No. 45.—3Iay, 1853. 50
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inches less than in 1851. The whole amount of water between

the 15th of April and the 3cl of Jane, (7 weeks) was only 090
m. May
ceding 1852, was 307 in., and the smallest quantity in May in

any one of those years was 1-55 inches, in 1842, The greatest

fall of water in any one month, in the fifteen years ending with

the year 1852, was 8-11 inches in October, 1850.

The fall of snow in 1852 was 32 inches more than in 1851,

and 5 inches less than in 1850. During the year there were 54

days of tolerable sleighing in Burlington and vicinity, thirty-two

days less than last year. The broad part of Lake Champlain,

opposite Burlington, froze over January 18th, and broke up April

19th, but was not clear of ice through its whole" length till the

3d of May, when the Line Boats commenced running. The

water of the lake was highest on the 12lh of May, being then 1

foot 8 inches below extreme high-water mark, and it was lovyest

on the 4th of October, being then 7 feet 9 inches below high-

water mark—change of level of the lake in the year 6 ft. 1 inch.

The extreme change of level has not been known to exceed

eight feet.

Robins were seen the 16th, Blue Birds the 17th, and Song

Sparrows the 30th of March. Red-winged Blackbirds were seen

the 8th, and Barn Swallows the 30th of April. Trailing Arbu-

tus in blossom April 25th, and Liverwort the 29th. In May blos-

soms opened as follows: the White Elm the 3d, Red Maple the

6th, Gooseberry 13th, Currants 16th, Red Plum 18th, Plums and

Cherries 20th, Siberian Crab-apple 23d, Pear 25th, Common Ap-

ple 2Sth. The Summer Yellow Bird appeared the 5th, Balti-

more Orioles the 7th, Bobolinks the 10th, and May Beetles the

21st of May.
. .

The Aurora Borealis was observed on 35 different evenings m
the course of the year, the most remarkable of which was oa the

19th of February.
The temperature of the water of Lake Champlain, at the

depth of 125 feet, when the whole surface of the lake was cov-

34i This was a fter the

rivers flowing into the lake had broken up, and the temperature

of the water where the examination was made, had doubties

been reduced by the ice-cold water brought in by the rivers.

ppeared

temperat

36a

V

1
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Art. XLYI.—Some Account of the Proteus anquinusy by
Jno. C. Dalton, Jr., M.D. With a Plate.

In the Austrian province of Carniola there are a large number
of grottoes, the two most remarkable of which are in the inime-
diate vicinity of Adelsberg, a small post-town, about thirty-five
miles inland from Trieste. The larger of these, which is the
only one usually visited by travellers, and which is justly cele-
brated for the extent of its passages, and for the elegance and va-
riety of its stalactites, has its entrance on the side of a hill, about
fifteen minutes' walk from the village. It is called by the in-
habitants the " Grotto of Adelsberg." A small stream flows into
Its month, but disappears after a short distance through one of
the numerous chasms which'open into the principal passage. The
grotto penetrates the hill in a nearly horizontal direction, and can
easily be followed for a distance of one to two miles. It has
also been explored for nearly twice that distance, but the passage
Js difficult and dangerous, and its termination has never yet been
reached. In the waters of this cavern there are found occasion-
ally a few crabs and fishes, of the san^e species as those met
^ith outside, and which have been carried in by the stream
that enters at its mouth. There is, however, another grotto,
situated about a mile farther from the town, called the "Magda-
leiia Grotto," the waters of which contain the curious species of
reptile known as the " Proteus anguinns." This is the only
place in the vicinity of Adelsberg where the animals are met
^^th; and though they exist also in other parts of Carniola, they
are more abundant in the Magdelena Grotto than elsewhere.

Unlike the "Adelsberg Grotto," this cavern receives no stream
^t Its mouth, and penetrates the hill in a steep downward direc-

tion, instead of horizontally. After descending, for about fifteen

minutes, by an exceedingly rough and irregular passage, partly

rocky and partly covered with soft mud, the visitor comes to a

pool of still water, varying from 12 to iS feet in depth, according

fo the season, beyond which the cavern cannot be explored. It

^s 111 this pool that the Proteus is met with. The water appa-

rently communicates with that of the Adelsberg Grotto; as it is

?'^vays turbid when the latter is so, and vice versa. Both cav-

ems are, of course, perfectly dark, and can be explored only with
torches. The temperature, in the latter part of August, was
about 40^ to 50=^ F., and probably does not vary much through-
oiU the year. It is certain, at least, that in winter it is much
Pgher in the interior of the grotto than outside. The Proteus
is taken in small hand-nets by the peasants, who watch for the

^'mal as he lies almost motionless near the bottom of the pool,

^^d capture him by a suddea motion of the net. They are not
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very abundant, however, and as they can be taken only when
the water is perfectly clear, it is seldom that more than 15 or 20

are obtained during the course of a year. The animals should

be kept afterward in obscurity, and at a temperature as nearly as

possible resembling that of the grotto. It is necessary, also, to

change the water in which they are kept regularly every day.

With these precautions it is said they may be preserved alive for

an indefinite length of time. I have myself kept one of them

for several weeks without giving it any food, and at the end of

that time it was as active, and nearly as well-conditioned as ever;

only the branchiae had become somewhat smaller. I am told by

Mr. Fitzinger, the Superintendent of the Department of Reptiles

in the Vienna Zoological Museum, that they have been kept at

the Museum for over six years, without any other food than the

organic matters usually existing in fresh water.

It is very commonly believed that the Proteus is found only m
the Magdalena Grotto. This, however, is an error ; as it appears,

by a report of Mr. Fitzinger's to the Imperial Academy of Sci-

ences, in Oct. 1S50, that There are no less than thirty-one differ-

ent localities in which the animal is said to have been found since

it was first discovered in 175 L Mr. Fitzinger, himself, has seen

specimens from eleven difi'erent localities. Of these the Magda-

lena Grotto supplied much the greater number, viz. : 312 out oi

479. The reporter states that, in almost every instance, the ani-

mals coming from different grottoes, present such striking pecu-

liarities in size, color and shape, that they cannot be considered

as belonging to the same species. Accordingly, he rejects the

the old name of Proteus Anguinus and adopts instead the generic

name "Hypochthon." In this genus he comprises seven differ-

ent species, as follows:

Hypochthon Zoisii, Hypochthon Laurentii,
ci

u

u

Schrejbersii, " xanthostictus,

Freyeri, " *Carrarae.

Haidingeri,

Six of these species are found in various grottoes of Carniola,

and the seventh in Dalmatia. Two different species never exist

together in the same locality, though sometimes the same species

is found in more than one grotto. One of the principal ^^:^'''^^:

distinction is their size; the maximum length of the different

species varying from 9J to lU inches. The tint of the skin is

in some species more rosy, in others yellowish. The head is

pear-shaped, triangular, or more globular in form. The eyes

also, are more distinctly visible in some species than in otheis

and vary somewhat as to their situation. . .

The hving specimen from which the drawing for the pia^e

was made (fig. i) came from the Magdalena Grotto. « De-

longs to the smallest of the species described by Mr. Fitzmger)

J

*

I
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nz.
:

the H. Laurentii. Specimens of two other species, the
H. Haidingeri and H. Freyeii were obtained afterwards at the
Vienna Museum for purposes of dissection.

The body of the animal is cylindrical, like that of an eel, with
its posterior portion compressed laterally into a kind of vertical
membranous fin. There are four extremities, the anterior three-
toed, the posterior two-toed. The posterior are considerably-
smaller and more feeble than the anterior. The first circum-
stance which strikes the notice o( the observer is the almost en-
tire absence of color, and the transparency of the tissues, which
allow the cutaneous and subcutaneous vessels, and even the veins
and arteries of the extremities to be perceiv^ed without difficulty.
The heart can be distinctly seen through the skin, at the anterior
part of the neck, beating 48 to 50 times per minute. The
dark color of the liver, also, shows through the integument
^'ery plainly on the under surflice of the abdomen. The whole
aspect of the animal reminds one very strongly of the foetal con-
dition of the higher vertebrata, particularly about the extremities,
where the transparency of the integuments shows to best advan-
•tage. Notwithstanding, however, its delicacy and apparent fee-

^eness, its motions are occasionally very rapid and energetic,
riiey consist of swift undulating movements of the eel-like body
and tail. The limbs are nearly useless during rapid progression,
and remain almost motionless, applied to the sides of the body.
" is only in the slow motions of crawling and turning, that the

extremities are used, and then only in a feeble and imperfect

manner. The gills, three in number on each side of the neck,
^'e in the form of long tufts; each principal stem being divided
into sis or seven branches, and these again subdivided into fine

twigs. When the Proteus is in rapid motion, they become dis-

tended with blood, and of a bright scarlet color, contrasting finely

J^'th the light yellowish, indefinite hue of the rest of the body.
In a state of rest, however, they are often perfectly pale, like

J»y
other part of the surface. The animal occasionally lifts its

^ead above water and takes in air by the mouth or nostrils,

^hich, after remaining sometime in the lungs, is expelled through
the branchial fissures in the sides of the neck. Notwithslandmg
this frequent inspiration of air, however, and the large size of
the lungs, the pulmonary respiration is a very imperfect one and

^"ogether secondary to the branchial. It is said that in a moist
jnd cool place, as, e. g., on the floor oi the Magdalena Grotto,

Je Proteus can live many hours,' carrying on its respiration by
fhe lungs and thron^h the skin only ; but in a warm apartment

"expires in a kw minutes after being taken out of the water;

Particularly if the skin is wiped dry, as I have myself ascertained

p trying the experiment. Over the whole surface of the skin,

"om the anterior part of the head nearly to the end of the tail,
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there are minute piinctiform openings, the orifices of cutaneous

follicles, which exude an abundance of transparent colorless mu-

cus. The peritoneal cavity is also filled with a similar exudation.

There are but few peculiarities about the skeleton. The bod-

ies of the Vertebrae are articulated to each other by concave sur-

faces as in the fishes, instead of one of the articulating surfaces

being concave and the other convex^ as is the general rule among

reptiles. The anterior extremities consist of a cartilaginous cla-

vicle and scapula, fused into a single' piece, a humerus, radius and

ulna, three carpal pieces, and three digits, the two inner ones of

which have three phalanges each, and the outer one, which is

shorter, only two. The posterior extremities are supported by

a simple pelvic ring, resting against the sides of the vertebral col-

umn. They are composed of a femur, tibia and fibula, a tarsus

composed of three pieces, precisely similar to those of the carpus,

and two digits of three phalanges each. All these parts are en-

tirely cartilaginous, or so slightly ossified that it is difficult to be

sure whether there is any true bony formation or not. The snout

is rather broad and thick. The nostrils open on the under sur-

face of the upper lip, as in Lepidosiren Paradoxa. They are

continued into a cylindrical, membranous canal, something less

than a third of an inch long, situated in the thickness of the

lip. There is a long row of fine, sharp, conical teeth in both

upper and lower jaw; and in the upper, there is also a second

much shorter row, in front of the first. The tongue is errone-

ously stated by R, Wagner (Comp. Anat. Vertebrata) to be want-

ing. It is, on the contrary, very easily seen; about one-eighth

of an inch long, but consisting only of mucous membrane and

adipose tissue. The animal has the vertical stomach and short

intestinal canal of the allied genera. The anus is a longitudinal

slit, just behind the junction of the posterior extremities with the

body. The hver is a long, lobulated organ, wrapped round the

stomach and upper part of the intestinal canal, and extending

nearly two-thirds the whole length of the abdominal cavity.

The heart, enclosed in a pericardium, is composed of a single

auricle and ventricle. The arterial trunk arising'from the ventri-

cle is partially conv^erted into a double canal by an imperfect lon-

gitudinal partition. It sends off, on each side, three brancnia^

arteries, and the returning branchial veins unite immediately ne-

iow the situation of the heart, to form a single descending aorta^

The lungs are simple^ elongated, thin, membranous sacs, ^^^"^^^

by a fold of peritoneum against the posterior abdominal wall, ar

somewhat unsymmetrically developed. The left runs down^

from us opening into the oesophagus, nearly three-quarters t

whole length of the abdominal cavltv; the right but li"\^^^

one-balf the length. The blood globules of this anmial nav

been long known to be remarkable on account of their large siz .

>
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They can be easily found almost unaltered in the blood vessels,
and particularly in those of the gills, even in specimens which
nave been kept for a long time in spirjt. They are of a flattened
oval shape, like those of the frog, with a central, white, granular,
roundish nucleus, also somewhat flattened. The length of the
globules varied, in the specimen examined, from -0016 to 0023
mch. The breadth is usually -0013, and the thickness 0003.
As this last measurement is exactly the diameter of the human
Diood globule, some estimate may be made ot the difl^erence be-
tween them. In fig. 4 the blood globules of human blood, of
the frog, and of the Proteus (a, b, and c) are magnified in the
same proportion, in order to show their relative sizes. The mus-
cular fibres of the body are also very large, and very distinctly
striated. Their diameter varies from -0019 to -0030 inch. The
Derve-fibres were not remarkably large, those from the facial
Pleasuring only •00027 inch in diameter.
The two most interesting peculiarities of the animal, taken in

connexion with its subterranean mode of life, are the colorless
condition of its skin, and the imperfect development of its visual
organs. Ai first, the eyes seem to be altogether wanting; but
on close examination, they may be discovered, in the recent state,

^ t^vo minute blackish points, situated about the junction of the
anterior and middle thirds of the head (fig. t}. When the ani-
^al has been preserved in spirits, it is sometimes impossible to

oistingnish them until the integuments have been removed.
Ihey are then found lying immediately beneath the skin, imbed-
^ea in a small quantity of adipose tissue (fig. 2). In an individ-
pal measijring 8i inches in length, the eyeball was -^\\h. of an
iijch in diameter; and the optic nerve, just before joining the

^'*^^®' sKrid of an inch. Notwithstanding its minute size, how-
ever, the eye is sufficiently well developed as to its structure,

/he sclerotic is covered with brownish spots, mostly hexagonal
JOshape, and which are more thickly crowded and deeper ia

Shade just at the margin of the cornea, where they form a black-

>sh ring (fig. 3).
rpj^g

crystalline lens is globular, and jU^h of

^Y"ch in diameter. There were some appearances of a nearly

<=o'orless iris, lying behind the cornea, but the parts were so mi-
'^^te that I did not succeed in ascertaining its existence by dis-

section. The brain is pretty well developed, though less so than

J'3

other allied genera ; and notwithstanding the imperfect condi-

^^^^ of the eyes, the lobes which, in the brain of reptiles, are

tisually considered as representing the Tubercula auadrigemina,
are of very considerable size. The brain of the Triton cnstatus,

Jiother naked Amphibian, with large well developed eyes,

^•oni that of the Proteus simply in being rather larger ii

differs

m com-
parison

sweater proportional development of the hemispherical lobes. The
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following are the longitudinal measurements of the brain of a

Triton cristatus, 6^ inches long, and that of a Proteus anguinus,

8 J inches long:
Triton. Proteus.

Hemispherical lobes, 5 millimetres. 4^ millimetres.

Tubercula Q,uadrigemina; 2J ^^ 2^ "

Cerebellum, • . 1^ " U
The two brains could hardly be distinguished from each other,

except for the fact that the olfactory nerve in the Proteus runs

forward for some distance as a trunk along the inner side of the

membranous olfactory canal, while in the Triton it breaks up

into branches immediately on leaving the anterior extremity of

the brain (fig. 5).

It will be seen that the suppression of the visual organs in

tliese animals is not, by any means, complete. There are, how-

ever, other creatures existing in the same localities with the Pro-

teus, in which the eyes are altogether absent. Two species o(

Crustaceans are found in the caves of Carniola, viz: Palsemon

anophthalmus and Titanethes albus, both of which are color-

less, diminutive in size (not more than one inch long), and, so far

as they have been examined, entirely destitute o^ eyes. They

are supposed by some to be the natural food of the Proteus. I

am informed by Mr. Kollar, of the Vienna Zoological iMusuem,

that a species of spider, entirely blind, has also been discovered

in the same caverns.

There is much resemblance, in regard to the condition of the

eyes, between the Proteus and Lepidosiren Paradoxa. In tne

two specimens of Lepidosiren, dissected by Prof Bischoff, and

described by him in a monograph on the subject, the eyes wei^e

^'hardly a line in diameter," though one of the animals nieasurea

over three feet in length. The opening of the eyelids is want-

ing, also, in Lepidosiren as in Proteus, and the eyeball is com'

pletely covered by the integument. So little is known, howe\er

of the mode of life of Lepidosiren, that it is impossible to deter-

mine whether the cause of the imperfection be the same ai bo

animals.

J

Very little is yet known with regard to the mode of reprod".^

tion of the Proteus; and, particularly, it is altogether ^^"^^''^^^^

whether the animals are ovioarous or viviparous, Df- •'^^7^,viparous or vivi parous,
^^_ ^ ^

Hyrtl, Professor of Anatomy at the University of Vienna

that he has found, at the extremity of the oviduct in the ^^^^^^^^
j

a gland which exists elsewhere only in the oviparous ^P^^^^.

the naked Amphibia; so that the Proteus is probably also oy\V

rous. But nothing more definite has been discovered.
Vj"^^ointman observer (von Schreibers) endeavored to ascertaui this p

^^

by examining specimens of Proteus, taken from their caven

every season of the year ; but, according to Herr Fitzinger,

/
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only sncceeded in finding the ovaries unusually developed in a
few instances. H. Fitzinger, himself, has met with the ovaries
in a state of active development in only one instance; and up to
the present time, accorjJing to him, neither ova nor embryos have
ever yet been discovered in the oviducts.
The female generative organs consist of two elongated, sacci-

form ovaries, situated at the posterior part of the abdomen, direct-
ly m front of the kidneys. In the specimen measuring S\ inches
total length, in which the generative organs were in a state of
quiescence, the right ovary was 0-98 of an inch long,—the left

somewhat smaller. The cavity of the organs was lined by a
mucous membrane, beneath which were to be seen the whitish,
globular, nearly transparent ova, varying in diameter from y^th
of an inch downward. The oviducts were a pair of slender and
perfectly straight tubes, which, commencing by a wide aperture,
at some distance anterior to the ovaries, and ri\nning down on the
oiUer and posterior aspect of these organs, opened into the clo-
aca, just above the orifices of the ureters.

In another specimen, however, obtained at the Vienna Muse-
^^ni, the organs were in a high state of development. The right
ovary was 1*75 inches, the left 1-64 inches long, and they con-
tained, together, 66 roundish, opaque ova, of a deep yellow color,

and evidently just ready to be discharged. Their average size

^^ a little less than ith of an inch in diameter. The oviducts
^ore much larger than in the other specimen, and exceedingly
contorted^ so that they must have attained two or three times their

ordinary length. None of the ova, however, had yet left the

ovaries, so that nothing new could be learned with regard to the

question of viviparity.

Art. XLVIL—On Ericsso7i's Hot Air, or Caloric Engine; by

William A. Norton, Professor of Civil Engineering in Yale

College.
w

.
A SHORT notice of this new engine, containing a description of

i[s construction and working, was published in the last number of

^he Journal ; it is proposed, in the present communication, to en-

*er upon a somewat extended discussion of its theory and perfor-

'nance. The notice referred to describes the stationary test-en-

Ijne of 60 horse-power, which was set up in the manufactory of

^essrs. Hogg & Delaniater, New York ; in the present inquiry I

shall confine my attention chiefly to the enlarged and modified

*Ofnn presented in the engines of the caloric ship Ericssc>n.

. These engines consist of four large double cylinders, "stand-
^"^ a fore-and-aft line ; two before and two abaft the shaft of the

paddle wheels, and working in pairs upon it." Each cylinder is

SscosD SEaiEs. Vol. XV. No. 45.—May. 1853. 51lEaiEs, Vol. XV, No. 45.—May, 1853.



394 W. A. Norton on Ericsson^s Caloric Engine,

double, the two cylinders being placed one above the other. The
lower one, which is the larger of the two, is called the working

cylinderj and the other the supply cylinder. The working cyl-

inder is entirely open at the top. and the supply cylinder at the

bottom. The pistons which play m the two cylinders are con-

nected by eight strong iron columns, and move up and down to-

gether: the length of the stroke is therefore, of necessity, the

same for each, viz : 6 feet. For the sake of distinction, the pis-

ton in the working cylinder is called the working piston, and the

piston in the supply cylinder the supply piston. Underneath

each working cylinder is a furnace, which heats the air in this

cylinder beneath the piston, and by thus increasing its expansive

force, furnishes the motive power of the engine. The expansive

force of this heated air drives the working piston up^ and with it

the supply piston. During the ascent the air above the supply

piston which is compressed before it passes through a communi-

cating pipe into the working cylinder, and receiving an accession

of heat keeps up the ascensional force. When the pistons have

reached their highest point, a valve is opened by the machine,

which establishes a free communication between the compressed

and heated air under the working piston and the external air; it

flows out, and the two connected pistons 'descend by their own
weight. It is to be observed, however, that the mechanical effect

of this descending weight is but a compensation for the diminu-

tion of mechanical effect produced by the same weight in the as-

cent, and that the weight of the pistons therefore forms no part

of the real motive power of the engine-
Confining our attention to the pair of double cylinders posited

on either side of the main shaft, in the vacant space between the

working and supply cylinders is placed a horizontal working

beam, turning upon a shaft lying between the two double cylin-

ders. One of the supply pistons is connected with oue end

of this working beam and the other with the other end; by

means of links and connecting rods: and so, by the alternate ac-

tion of the two working pistons, a reciprocating movement is

communicated to the working beam. It will be seen therefore,

th^t one double C7jlindery with the necessary appurtenances, cot-

stitutes a single acting engine^ and that each contiguoifs P^^^^^
double cylinders, standing on either side of the niainshaU, y

the connection of their pistons with the opposite ends o^^,^^*,

ing beam, /orw a double acting engine; that they accomplish tne

same end as one double acting steam engine. ,

The shaft of the paddle wheels of the Ericssofl is, accordingly

driven by two double acting engines: one before and the otner

abaft the shaft. Each of these engines has its separate ^^^^^i"^

beam. The power is transferred from each of these "^^ h^
beams to the shaft, (which, it is to be observed, is consideiauiy

(
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derated,) by means of a connecting rod passing from the nearer
end to the crank of the paddle-shaft. The two connecting rods
are attached to the same crank-pin; and the relati^ position of
the shaft and working beams is such that each of the connecting
rods has a mean de\riation of about 45*^ from the vertical position,
and when one rod is passing the dead centre the other is acting
upon the shaft with the maximum leverage.

From what has been stated, it will be seen that in studying
the essential theory of the new engine, we may confine our at-

tention to one of the double cylinders with its accompanying
mechanical arrangements, which taken together form one single

acting engine. The essential parts of this engine are shown in

the annexed diagram, which is a copy of Ericsson's representa-

ti^^i of the stationary engine.^* These are, respectively, the

double cylinder, with the pistons and piston rods; the furnace;

^ 'a»'ge vessel, communicating by pipes with the top of the sup-

P'7 cylinder and the bottom of the workmg cyhnder, called the

^^eceiver; and a piece of apparatus placed in the lowermost of

these pipes, called the Regenerator. The working piston m the

fe^t

deduced from a plate in Appletori's Mechanics Magazine for February.
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piston a diameter of 11 feet 5 inches. The ratio of the areas

of these pistons, and therefore also the ratio of the volumes

of the two cylinders is as 3 to 2. The working piston is six feet

deep, and concave underneath to fit the cylinder-bottom. The
top and bottom, as well as the sides, are of iron, but the space

between them is filled with gypsum and charcoal, non-conduc-

tors of heat. The packing of the piston is at the top. The

working cylinder is of necessity prolonged six feet below the

position of the top of the piston when at its lowest point, thus

forming a large vessel, called the heater, or heating chamber,

into which the air passes from the receiver. By this arrange-

ment the packing at the top of the piston never comes into

contact with any portion of the cylinder that is touched by

the hot air. The grate of the furnace is five feet below the

apex of the dome-shaped cylinder-bottom. Anthracite coal is

used, and acts by its radiant heat alone. The supply cylinder is

merely a great condensing air-pump, which forces fresh air into

the receiver, to be thence transmitted to the heating chamber un-

der the working piston. The supply piston is furnished with

thirty-six self-acting valves, which open upwards, and through

which the air is admitted into the cylinder in the descending

stroke of the piston. During the ascending stroke these valves

remain closed, and the compressed air opens another set of valves

at the top of the cylinder, and flows along the connecting pipe

into the receiver. These two sets of valves may be called re-

spectively, the onilet and the i?il€t valves. The valve arrange-

ment represented in the diagram is a little different ; both the out-

let and inlet valves are at the top of the cylinder, e' is an inlet,

and e'' an outlet valve. The air-receivers of the four double cyl-

inders communicate with each other by connecting pipes, and

thus form, in connection with the several communicating pipes,

one common receiver, of so large a size, that, as it is asserted, the

elastic force of the compressed air remains very nearly the same,

in the working of ihe engine. This receiver is provided with a

guage. The communications between the receiver and the heat-

er, and between the heater and the external air are closed by l^vo

puppet-valves. These valines are shown in the diagram at g and

h^ The one I will call the zipper^ and the other the lower valve.

The thermometers at Z, ^^, w, serve to indicate the temperature of

the entering and escaping air. When the working piston reaches

Its lowest point, that is, is nearly in contact with the cylinder

bottom, the upper valve is opened by the machine, the compressed
air rushes from the receiver, through the regenerator into the

space underneath the working piston, and the piston is forced up.

At two-thirds of the stroke this valve is closed, and the heafea

air acts expansively to the end of the stroke. The lower valve

IS now opened, and the same body of air escapes through it into

\
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. . .

\

the vertical pipe «, which communicates with the external air;
I passing again through the regenerator, on its exit.

The Regenerator is an admirable contrivance of Captain Erics-

j

son's for abstracting the heat, or the greater portion of it, from
the escaping air and restoring it again to an equal body of air en-
tering the cylinder, to repeat the work performed by the air
which has just escaped ; that is, for employing the same amount
01 heat over and over again. The regenerator consists of a larae
number of disks of wire-netting, placed side by side, and in a ver-
tical position, in a marginal frame by which they are held very
nearly in contact with each other, (see the diagram.) Each disk
IS SIX feet high and four feet broad, the wire of which it is made
IS vV|h of an inch in diameter, and there are tens of thousands
01 minute meshes in the whole extent of the disk. The num-
ber of meshes in all the disks, added to the equal number of in-
terstitial spaces between the disks, make up, it is stated, over 20
inillions of minute cells through which the air passes and repasses,
O'l Its way to and from the working cylinder. la this way it is

fToiight into coi]tact with several thousand square feet of metallic
surface, and parts with or imbibes heat almost instantaneously.
It IS stated that Captain Ericsson estimates the time occupied by a
Particle of air in traversing the regenerator at about ^'^th of a
5^cond, and that this small interval of time suffices for the trans-
^fof some 400^ of heat from the escaping air to the wire, or
fom the wire to the entering cold air. The clear opening for
"e passage of the air throueh the regenerator is about twelve
si»are feet.

»Ve are told that the escape or waste air deposits all of its heat,

Jth the exception of about 30^, in the regenerator, the ther-

pTieter at m never standing more than 30^ higher than that at

J
i^ricsson estimates that in the case of the stationary engine,

^"e amount of fuel wasted in the process of transfer, was only

^0 ounces of coal per hour pec horse-power, while the amount
^asted by the radiation of the heated parts was about nine ounces
P«r hour per horse-power, and the entire consumption about U
nnc^s. (See last number of this Journal, p. 2SG.) But it should
e observed that his calculation involves the supposition that the
j;t'mated horse-power (60) was realized in the actual working
'the engine. We shall be better able to judge of the proba-

^^"'y of this, after we have considered the details of the per-
f'nance of the engines of ihe Ericsson,

tor h
^"^ ^he engine has got into full operation, and the regenera-

,
"as reached its normal condition, there is a great ditJerence

^^iweenthe temperatures of the inner and outer surfaces of the

th^^"^'"^^"'"'
We are told that in the case of the regenerator of

xno
r^ Stationary engines this difference was never less than 350

'^^ explanation is found in the fact that the heated air, on its
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escape through the regenerator, must undergo a continual dimi-

nution of temperature, as it parts with its heat to the successive

disks of wire-netting, and on the other hand the enteri?^g cold

air, on passing through the successive disks, which are of a higher

and higher temperature; will tend to lower the temperature of

each one of these disks, and at the same time to increase the

difference of temperature between the outer and inner surfaces of

the regenerator, and thus to compensate for the tendency to equi-

librium of temperature produced by the flow of heat from the

inner towards the cooler outer surface. For, while it will reduce

the temperature of the outer surface, if the regenerator has suffi-

cient thickness, nearly to an equality with the temperature of

the external air, the inner surface being exposed towards a highly

heated enclosure will be less affected. It is to be observed that

the temperature of the external surface of the regenerator cannot

at any time be greater than that of the air escaping through the

pipe z, and that the temperature of the internal surface can never

be less than that of the air issuing from this surface, on its pas-

sage into the working cylinder, or rather, heating chamber.

The preparation necessary for starting the engine consists in

"keeping up a slow fire in the furnaces, for about two hours,

uhtil the various parts contained within the brick work shall

have become moderately heated, and then charging the receiver

with air by means of a hand-pump," until the guage shows a

pressure of about eight pounds above that of the external air.

Tile upper valve, g, is then opened by a starting bar, and the

compressed air flows into the working cylinder; and begins the

Work of raising the piston.

We are now prepared to inquire into the

THEORY OF THE MOTIVE POWER OF THE ENGINE.

I will first state a few principles which it is important should

be kept in view.

^
1- The expansive force of the heated air under the workmg

piston must be somewhat less than that of the compressed air m
the receiver; otherwise the air in the receiver would have no

tendency to flow from it into the hearing chamber. The difler-

ence may not amount to more than a few ounces; it depends

^pon the obstructions that exist to the free flow of the air ana

the relative size of the aperture of communication and heating

chamber.

When
receiver its elastic force must exceed that o( the air ^n* jne rt^

^

ceiver; for the additional reason, beside that just stated, that tne

valves m the supply.piston would close if no such difference of

pressure existed.
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In seeldng to determine the power of the engine T shall how-
ever disregard the inequality of pressure and suppose the expan-
sive force of the air to be the same in the working and supply-
cylinders as in the receiver^ so long as the communications be-
tween them are open.

3. Since the two connected pistons are of unequal size, and
the elastic force of the air pressing upon them the same or nearly
the same, the entire upward pressure exceeds the downward pres-
surej and the two pistons are urged up with a force equal to the
dmerence of these pressures. This statement is here made with
respect to the actual pressures subsisting when ihe communica-
tions are open. We shall see hereafter that it might also be made
la regard to the mean effective pressures throughout the stroke.

4. In the engines of the Ericsson the cut off is introduced at

^^^i stroke, and therefore the space underneath the working pis-
ton into which the air is admitted from the receiver, before the
cut off valve is closed, is equal in volume to the interior of the
supply cylinder. It will soon be seen that this is in accordance
^Jth a general principle, the adoption of which is essential to
^6 most efficient operation of the present form of engine.

,
^hen the engine has reached its permanent working state

'^G quantity of air admitted into the working cylinder each up-

V
stroke of the piston, cannot exceed the quantity forced into

e receiver, from the supply cylinder, during the same interval.
tact it must be less, by reason of the waste from leakage and

i>o\v It will be perceived that if this quantity of air, after being
^^muted into the working cylinder, as just supposed, retained the
^fne temperature, its elastic force would be the same as that of
"® external air (15 lbs. say, per square inch); since the same
quantity originally jfilled the supply cylinder, at this pressure.
^it if we suppose its temperature to be elevated 480°, or there-
outs, by the heat derived from the regenerator and the heating

^aniber, its elastic force would be doubled, or amount to 30 lbs.

jn P"^*^^
inch. To realize this supposition the compressed air

the receiver must therefore have an expansive force of over

y 'OS., or 15 lbs. above the atmosf)heric pressure. If the work-

% temperature in the lower cylinder were 384° above the tern-

jf''3tiire of the external air instead of 480°, then the pressure in

jS/^ylinder, and of necessity therefore in the receiver, would be

J

'bs above the atmospheric pressure, (i. e. ^ths of 15 lbs.)

^J*^'li be seen then that the working pressure in the receiver

Jyhe working temperature. in the principal cylinder are neces-

'j'y connected together—that the one determines the other,

th V^
^ere supposed that there is no leakage or clearance, but

.
^ fact is otherwise ; and therefore the quantity of air admitted
^ the working cylinderj each ascending stroke, is less than
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that which is expelled from the supply cylinder into the receiver.

If we suppose the pressure in receiver to be 8 lbs. above the

atmospheric pressure, and that the leakage and clearance, at this

pressure amounts to i, then f
cylinder will enter the working cylinder, and its elastic force,

for the § stroke, would be reduced to 11^ lbs. (f of 15 lbs.), by

the expansion, if the temperature remained unchanged, but the

^ nent this to 22^ lbs., or 15 lbs.

^ lbs- Now 8 lbs. above the atmosphere, is the actual work-

ing pressure of the engines, we may conclude therefore, that

if the working temperature is 480^ above the atmospheric tem-

perature or a little less, the waste from leakage and clearance,

during the double stroke, must amount to nearly ^. The actual

working temperature is undoubtedly less than this, but how much

I have not been able to ascertain with certainty. The actual

leakage is therefore less than J, but its exact amount cannot at

present be determined. According to the newspaper accounts

the working temperature, on the trial trip, was about 450^, or

418^ above the temperature of the air (taken at 32^). This

would make the waste, from leakage and clearance, about f It

undoubtedly lies between i and i.

Working at a given temperature, and with a given cut off, the

leakage will determine the working pressure- To show this,

suppose the elevation of temperature to be 480^, and the leakage

i at a pressure of 8 lbs., shown by the receiver-guage ; then at

12 lbs. pressure the leakage, if we disregard the clearance which

is comparatively small, would be fths, and the elastic force of

the air in the working cylinder would be reduced from Tj lbs. to

3f lbs. If the communications remained the same, so great a

difference of pressure between the receiver and cylinder could

not be realized ; an additional quantity of air would flow out of

the receiver, and this would go on for each successive stroke until

the pressure in the receiver was reduced to 8 lbs., or thereabouts»

when the pressure in the cylinder would be 7^ lbs., and me ea

gine would be nearly in its permanent working condition.

From this cause, (viz., the leakage,) mainly, as it would seem,

the expected pressure of 12 lbs. has not been obtained in the

workina: of the engines of the Ericsson. This is in fact the

reason assigned by the builders of the engines, for the fact that

no higher pressure than 8 lbs. has yet been realized.

There is another mode of presenting the theory of the motive

power of the caloric engine. Suppose that the constant pressure

in the receiver is 15 lbs. + 15 lbs. . On this supposition air wni

begm to pass from the supply cyhnder into the receiver, at tne

end of the J stroke, or thereabouts, and will continue to flow la

the end of the stroke, at a pressure a little above this. At^fi«

I
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originally filled the supply cylinder at 15 lbs. pressure, will oc-
cupy one-bajf the space at 30 lbs. pressure. No\v, while the
communication between the receiver and the working cylinder
continues open, that is during the | stroke, if we disregard the
leakage, &c,, the same quantity of air, at the same pressure
of 30 lbs., will flow from the former to the latter. It is capable
of fining a space equal to one-half of the supply cylinder, or
what amounts to the same, one-third of the worldng cylinder, at
the same temperature, without any change of pressure; there-
fore in expanding to fill two-thirds of the working cylinder its

expansive force will be reduced to 15 lbs. To compensate for
inis it is only necessary that its temperature, as fast as it flows in,

should be elevated 480^, when its expansive force will be retained
at 30 lbs.

A similar explanation may be given for any other supposed
pressure and temperature, and the question of the leakage may
be considered from this point of view.

It has been stated that the cut off, whatever may he the rela-

tive size of the two cylinders, should be so adjusted that the por-
tion of the working cylinder into which the air is admitted while
the valve remains open, will be equal in volume to the whole
supply cylinder. To show this, we will at first leave the leakage
put of view, and denote the fractional part of the stroke answer-
^'^g to the cut oiT supposed, (in the present engines §) by a, and
Marger fraction of the stroke, answering to a different cut off, by
^' Let 6 be n times greater than a. Now, if we conceive ihe
fractional cut-off-stroke to be less than a, the actual working pres-
s^^re remaining the same, the mean effective pressure, for the
jvhole stroke, will be less than when a is used. If, on the other
b^nd, it be made greater, (as h = na\ the body of air which ori-

gmally filled the supply cylinder, at 15 lbs. pressure and 32^ tem-
perature, on entering the working cyhnder, will expand n times,

15
^fid its working force will be — X2 (supposing working temper-

jjiure to be 480^+ 32°) ; whereas, for the cut off a the force will

y- 15x2, and in the subsequent expansion from a to &, the meaa
^orce throughout the fractional stroke b will be greater thaa

^, since this will be the actual force after the expansion to h.

The same will be true if we take the leakage into account;
^°r suppose the leakage to reduce the pressure of the air that fills

*» before it is heated to —, then when heated 480° the pressure
V m

oeconaes — x2, which we will put equal to k. Now, if we sup-

pose, as before, the cut off to be increased from a to fi, the force

Second Sewis, VoL XV, Ifo. 45.—May, 1 853. 52
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k
k will be reduced to -; but the mean effective pressure for the

same fractional stroke 6, when the cut off a is used, will be greater

k
than thiSj and the actual pressure after the expansion to 6, will be —

So that the constant pressure for the b cut off is equal to the

pressure for the a cut off reduced by the expansion to b.

It may be well to inquire, in this connection, into the proper

relative size to be given to the supply and working cylinders to

obtain the greatest amount of motive power from the engine.

Let A — area of supply piston, and x = ratio of working to sup-

ply piston ; then, by what we have seen, the portion of the stroke

during which the air is flowing into the working cylinder, and

acting with its full constant pressure is equal to -• Calling

this pressure per square inch, P, the following proportion gives us

the mean effective pressure (p) on working piston, for the whole

P lo^ :r4-P
stroke, viz,, :r:hyp, log. x+l: :V:p=^—-^—— . The mean

effective upward pressure upon the whole piston will therefore be

P lo^ :r-l-P
expressed by—^^ xAr, or P.A log. :2;+P.A. Thedown-

ward pressure on the working piston = lolbs. xA.r, and hence

the resulting effective pressure = P.Alog.ar+P.A — 15Aa:. With

the aid of the differential calculus, we find this expression to be

a maximum when 2;=-^, [more accurately jT.f)':
^'^^^ "^^^^^

it appears that the engines will have the greatest possible power,

at any given working pressure, when the cut off, taken inversely,

and the ratio of the volumes of the two cylinders, are each equal

to the working pressure per square inch, divided by the atmos-

pheric pressure (15 lbs). Accordingly the ratio of the bulks ot

the cylinders ought to vary with Ihe working pressure used.

When this pressure is 8 lbs. above the pressure of the atmosphere,

the cubical content of the supply cylinder ousht to be xVii >
°

that of the working cylinder, and the portion of the stroke frora

the commencement at which the air is cut off, the same,
f

»

actual ratio of the cubical contents of the cylinders of the engines

of the Ericsson is j%\%, {^%% nearly), and the fraction ot tne

stroke at which the air is cut off is said to be about jVif-

If a pressure of 12 lbs. instead of 8 lbs. were used, the sam

ratio ought to be //j. This would make the radius of the woii^-

ing piston 15-4 feet. It was Ericsson's original design thai

should be 16 feet.

Let us see now how the power of the engines of t^e caloric

ship IS to be determined. The actual pressures upon the i^

t

^

1
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pistons are the same, or nearly the same, while the communications
are open

; the pressure on the top of the supply piston begins at
15 lbs., becomes 8 lbs. + 15 lbs. at the % stroke from the end
(more accurately //^), and continues the same to the end of the
stroke. The air is shut off from the working cylinder at the same
fractional part of the stroke, and acts expansively to the end of the
stroke. The mean effective pressure per square inch, for the
whole stroke, is then the same upon both pistons. It may be
found in the usual manner, by the use of hyperbolic logaritlims.

Multiply this, diminished by 15 lbs., into the difference between
the areas of the two pistons, expressed in square inches, and
sgain into the velocity of the piston per minute, and divide the
product by 33,000, and the result will be the horse-power of one
of the engines.

But it is to be observed that the result thus obtained will be
somewhat too large, for the following reasons. 1. The actual

pressure in the supply cylinder is greater than the pressure in the

receiver (8 lbs.), and the actual pressure in the working cylinder

^ less than this. 2. During the J stroke from the commence-
ment, the outlet valves at the top of the supply cylinder remain
closed, and consequently the expansive force of the air in the re-

ceiver must be somewhat reduced by the flow of air from it into
the working cylinder. 3, After the cut off valve is closed, the
Elastic pressure of the air in the working cylinder during the re-

gaining ^ stroke, must be diminished somewhat by leakage.
The effect of this leakage has not hitherto been taken into ac-

count.

PERFORMANCE.

There have been two trial trips of the Ericsson, in the New
l^ork harbor and bay, and the ship has subsequently made a suc-

cessful trip to Alexandria and back. On the first occasion, only
the inventor, owners and crew were present. The perform-

ance on the occasion of the second trip (Jan. llth, 1853) was

Witnessed by the members of the New York press, and a few
other gentlemen, present by invitation. The results of the trip

bave been published in all the New York papers, but the differ-

^*it accounts disagree very materially on most of the important

points. By personal inquiry and by consulting the most reliable

accounts I have endeavored to come as near to the truth as pos-

sible. The following are the principal results:

iVo. of revolutions of wheels per minute, (according to

Ericsson), '94
^ame, (according to other most reliable authorities), . 9
^Peed through the water, (according to Ericsson),^

^ 8J miles.

w
" " II (according to other authorities), 7

""king pressure in receiver, per square inch, . . 8 lbs.

Consumption of anthracite coal in 24 hours, , .
o tons.
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The two estimates of the speed through the water are quite

different, but the number of revolutions of the paddle wheels, as

stated by different authorities, lies between 9 and 9^. The num-
ber of revolutions, about which there is but little disagreement,

will enable us to obtain by calculation a pretty close approxima-

tion to the speed. For this purpose we have the following data.

Diameter of the wheels from centre of pressure lo centre of pres-

sure, 30^ feet
;
paddles 32 in number, on each wheel, and 10^

feet long by 16 inches deep; dip of the wheels 44 inches. The
following quantities were obtained by calculation, viz: number
of paddles in water, on each wheel, 7; immersed paddle surface

on both wheels, 196 square feet; area of midship section, at 17

feet draft, 520 square feet; ratio of immersed paddle surface to

area of midship section, 1 to 2653; same for steamship Arctic,

1 to 1-662 (see Journal of Pranklin Institute for Jan., 1853, No.

1, p. 33) ; slip of wheels of Arctic, 19-32 per cent. From which

we find the slip of the wheels of the Ericsson, on the trial trip,

to have been 24-4 per cent. The distance passed over by the

centre of pressure of wheels was 9*88 miles per hour. Hence,

allowing for the slip, the speed of the ship was 7'47 miles |>er

hour. If we allow for the less oblique action of the paddles in

the case of the Ericsson than in that of the Arctic, we find the

Speed to have been 7-57 miles per hour (the slip of the wheels

being reduced to about 23-4 from this cause).
There is some little uncertainty with regard to the area of the

midship section. Although I have not succeeded in obtaining

the data necessary for an exact calculation of this element, the

information furnished me in reference to the model of the Erics-

son as compared with that of the steamers of the Collins line,

has enabled me to approximate very nearly to a correct result.

The rule by which the calculation was made has been tested by

trying it upon a large number of ships. It gives results, in al-

most every instance, a little too small; thus for the Arctic, the

result is 662, and the true area is 685. The greater "dead-rise

of the Ericsson may diminish the area, as compared with me

Arctic, some 30 square feet; which would make it about 510

square feet. It in all probability, lies between 520 and 500.

If we take it at 500, the slip of the wheels comes out 23 pef

cent., and the speed of the ship 761* miles. In view of all that

has now been stated, we may conclude that the average speed oj

the Erirsson through the water, on the trial trip, could not have

exceeded 7| statute miles per hour; and was most probabljT

about 7J miles.

Horse-power of the Ericsson's Engines, developed on the trial

trip. Working pressure of air, 8 lbs. -1-15 lbs. Supposing tne

speed

' */»! milesrf
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cat off to be at if (= -652) of the stroke, then the mean effect-
ive pressure, in each cylinder, would be 6-4 lbs. + 15 lbs.; and
the horse-power oi both engines, calculated by the rule given
on page 4U3, would be 311. If we take the cut oiT //-, as
It IS stated to be in some accounts, then the mean effective press-
ure in the working cylinder we find to be 6'04 lbs. + 15 lbs.,
while that in the supply cylinder remains at 6-4+ 15. With
these data the result obtained for the horse-power is 259.

i'or a mean effective pressure, in each cylinder, equal to 6 lbs.
the result is 292; and for 6i lbs., it is 316.
Ine power developed by the engines on the trial trip, was un-

aoubledly less than the determination above obtained (311), for
the reasons mentioned on page 403; we may safely conclude
hat It could not have exceeded 300 horses-power. It was probably
less. This is but one-half of the full power of the engines, ac-
cording to Captain Ericsson's estimate. 7^his estimate supposes
a working pressure of 12 lbs. to be employed, whereas, by reason
Of leakage, &c., but 8 lbs. could be obtained. In fact, making
|ne calculation on the supposition of a working pressure of 12
Ds., and taking the cut off at | stroke, neglecting also the clear-
ance, which is not known, I find the horse-power of the two en-
?ines to be 640. The allowance for clearance, and other causes
01 reduction which have been indicated (see p. 403), may well
reduce this determination to 600.

.

^he power, but for practical difficulties, may be indefinitely
Jjcreased, by enlarging both cylinders, keeping their relative size
the samp ^ ^ ^

It

h
12 lbs. as the." IS stated that Captain Ericsson has fixed upon

'ghest limit likely to be practically reached in the working of
j^aloric engines. This must be regarded as an indication either
"»t it is not expected the leakage will be entirely stopped, or
that " IS supposed that it will not be regarded as safe and eco-

nomical, to work at the high temperature of 500°, and upwards,
ecessary to double the expansive force of the air.

^onsimption of Fuel, on trial trip, 6 tons of anthracite coal

p day, or 560 lbs. per hour. This amounts to 1S7 lbs. per
^orse-povver per hour. If the full power of the engines (600)
^•^re to be developed, the expenditure would be 093 lbs. per
^orse-power per hour. On the other hand, if we allow that the
/fcess of pressure in the receiver over that in the working cylin-
^f) on the trial trip, was j\ of a pound per square inch, and the
^^cess of pressure in the su^pply cylinder over that in the receiver

,
same, we find that, with a cut off at S, the horse-power de-

^ J^^ could not have been more than 248. The expenditure

,
^^el, answering to this determination, would be 226 lbs, per

^<^rse-power per hour.

v
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COMPARISON' WITH THE STEAM ENGINE.

1. Comparative Consumption of Fuel.

This is presented in the following table.

Table I,

Name of ship. Press, of steam or air

!b3.

6-4
a 6-3 and 69
a 103

221
20-3

Wasliingtoii, . . ,

.

183
17-4:

Ohio, 23-4

23-4
^^i^iV

~

22 5

Fulton, (the third,) 31-8

Soutli America, .

.

31-8

Horse-power. jLbs. ofhit, coal. Equiv. Ibs.ofanth. coal.

lb?.

1-8T
2-26

0-93

2-23 to 2-S7

2-48

2-37

2-39

2-59

2-59

2-66

2-77

2-60

ance.

The second column shows the mean effective pressure of the

steam, or air^ per square inch, on the piston ; the third the real

horse-power actually developed hy the engines of each ship; the

fourth the number of pounds of bituminous coal, per horse-power

per hour, consumed; the fifth the equivalent amount of anthra-

cite o( coal, i. e., the number of pounds that v/ould do the same

work. These several quantities answer to the average perform-

ance of the engines, except in the case of the South America, (a

Hudson river boat,) in which they show the maximum perform-

The data for the calculations were obtained for the most

part, from Stuart's "Naval and Mail Steamers of the Unitea

Slates." The mean effective pressure of the steam, for the whole

stroke, has, in each instance been diminished 2 lbs. to allow lor

the reaction of the imperfectly condensed steam on the other side

of the piston. The reductions from the fourth to the fifth column

were effected, except in the case of the Humboldt, by multiply-

ing by y\ (nearly in accordance with the results of certain ^^P!^'

iments and investigations made by Charles B. Stuart, Esq., Cmej

Engineer of the U. S. Navy, (See work just quoted, pp.
^^^

and 186.)

The following results were obtained by diminishing ^^^fT'
age boiler pressure 2 lbs., which is about the usual excess of ttie

boiler over the cylinder pressure.

^^^^'^ il^^P*- ^"^^n's estimate of the poorer of the engines at a pressure

12 lbs. la the receiver.

of
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Table II.

Name of ship.

Ericsson,
<4

Humboldt,

.

Franklin, .

.

Washington,

Hermann, .

Ohio.

• «

Effec. press, ofsteam
or air.

Georgia,

Falcon.

.

Missisisippi,
. , . .

,

Arctic,

Fulton, (the thi^d,)

South America, .

.

6-4

6-3 to 6*9

10-3

20-5

18-8

16-9

160
21-7

21-7

20-S

140
190
301
30-1

Ilorae-power,

300
248
600
2235
1607
911
8G6
1606
1606
494
639

2290
776

1104

Jjba. of bit.

COfll,

lbs.

Equiv, lb«. of anth.

2*91

S-82
3*66

3-72

4-12

526

lbs.

1-87

226
0-93

2-31

2-67

2*56

260
2-80

2-80

2-88

3-68

3-50

2-93

2-75

to 2-54

_
la the two cases of the Arctic and Mississippi, the mean effec-

tive cylinder pressure was obtained by an indicator. The results,

given for the other steam ships would doubtless be nearer the
exact truth if an additional allowance of from 1 lb. to 2 lbs. were
Riade for the greater reaction of the partially condensed steam ia
the cylinder than in the condenser. If an allowance of 2 lbs. be
^ade, on this account, we obtain the followina; result.

J

Table III.

Name of ship.

Humboldt,

Franklin,
, .

" "

Washington, . .

,

nermann,
.

Ohio, ..;._ ;;
Georgia,

. ,\ ,\\
Falcon

!Effec. press.of steam Horse-power.

jMississippi,

FuJton,
. .

,

South Amenca,

.

lbs.

185
168
15

14
19-7

19-7

lS-8

14*0

19

281
281

2017
1436
862
758

1458
1458
446
539

2290
727

1036

Libs, of bit,

coal.

lbs!

3-22

4-27

4-15

4-22

Equiv. lbs. of anth-

4-56

5-26

lbs.

2-65

2-99

2-90

2-97

3-08

3-08

3-18

3-68

S'50

313
2-94

to 2-82

i'he average consumption of anthracite coal by the several
steam ships named in the table is 3*11 lbs. per horse-power per
nour. Dividing by 1-87 and 226, we obtain the quofiejit 1-66
jnd 1-38. Fr6rn which it would appear that the advantage is ia
lavor of the caloric engine, in the proportion of 5 to 8'3, for the
^^e estimate of the horse-power developed on the trial trip, and
01 5 to 6-9 for the other estimate. If Ericsson's estimate of the

P^^er of the engines of the caloric ship should hereafter be real-

^^^d, then the gain in the expenditure of fuel, would be in the

J^tio of 1 to 3-39, But we shall soon see, in another connection,
that the comparison ought rather to be made with the numbers
given in Table IL If this be done, (omitting the resuhs obtained

Jor the Mississippi and the Arctic, which correspond more nearly

Jp
the supposition made in Table III), we find the advantage in

^^or of the Ericsson, in so far as it has hitherto shown its capa-
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bilities to be in the proportion of 5 to 7*3, or o to 6; that is, to

be in all probability, in a ratio lying between these two limits*

If we make a comparison with the Washington and the Hum-

boldt, the highest admissible ratio is found to be
6-8

6
and the

lowest
57
5

We conclude therefore that the saving of fuel hitherto effected

in comparison with the condensing steam engine, in its most eco-

nomical operation, is not more than f
,* and may be as low as

|

At the same time it is to be observed that if the supposed in-

herent capabilities of the new engine should be reahzed; the sa-

ving effected might amount to no less than 70 per cent.

2. Weight of the Engine.

Calculation of the Weight of the Engines of
Weight of hull, from 1200 to 1300 tons, as deduced from the

weight of the hull of the Arctic; displacement, at 17 feet draft,

2200 tons, as calculated by the builders of the ship; ballast, 200

of masts and rigging, coal, &€-, 100

of the engines and paddle

tons, or 2200-1200

tons of pig iron

tons, at the outside : hence
weight

weight
wheels, = 2200 - 1300 -200- 100=^600
200-100= 700 tons.

I find that the same rule for the calculation of the displace-

ment, from the length, breadth, and depth, which gives the dis-

placement of the Arctic correctly, and a near approximatiori to

that of American steamships generally, makes that of the Erics-

son at 17 feet draft, about 2600 tons, which is 400 tons above

the estimate made by the builders of the ship; a fact which iS

to be attributed^ doubtless, to the peculiar model of the ship.

Comparison with weight of Steam Engine.

Mississippi

Missouri,

.

Saranac, .

Michigan,

Niagara, ,

Ericsson^^

•

«

«c

Horse- power. Weight.

5by ldevelopeU)f
600 (estimated)

605
334 « •

1440 (developed)

800
300
600 (estimated)

600

494 tons.

500
367
160
150
600
TOO
GOO
700

Rlit^^fli^ht to borse^^^Iflz

0^
0-80

061
0-48

o-io

2-20

2'3S

i-x>o

116
be

If the comparison be made with the Ohio and Georgia, the saving may
nearly f

.

t 'I'l^is sho^s the horse-power of the Mississippi developed in its ^^^"^^^^1
formance. There can be no doubt that its full Dower is over 600;

^^^^^Jj^ Jbe
pow

that the ratio of the weight to the horse-power is as low as 0-82.

weight of "wheels, bunkers, tools, duplicate pieces of engine, stores of the enjin

.departraent, Ac./' is set down at 288 tons, which is more than 100 tons
f^;^^J.^

:woiild be deemed a sufficient allowance. Reducing the total weight tom ^on^,

we have the ratio 0-6T. -043
X If we take the lowest detern^ination of the horse-power of the Ericsson, viz.,

.

the TjEtio of the weight to the horse-power comes out 2*82.
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I

The numbers given in the second column incUide the weight
of the boilers, water in boilers, coal bankerS; and all appurtenan-
ces, together with the weight of the paddle wheels.

It appears from this comparison that, in proportion to the actual
norse-powerj the weight of the Ericsson's engines is about three
times as great as the ordinary weight of the engines of sea
steamers; and in proportion to the estimated power, more than

per cent, greater.

3. E
This point has been attentively considered by a correspondent

of the Journal of the Franklin Institute (see (he second February
number of the Journal, p. 128), who shows that here also the
advantage is on the side of the steam engine;—the economy of
space Being nearly twice as great.

4. Friction and other Resistances.

•Ve may obtain an estimate of the comparative resistance, in

Jhe two forms of engine, to be overcome by the moving power,

py reducing the power of several steam engines to the speed and
itnmersed midship section of the Ericsson on the occasion of the
trial trip; that is, calculate what reduced power they would have

hey were just capable of propelling with a speed of 7 or 7J
es per hour, the ships in which they are placed, if the area of

immersed midship section were the same as that of the Erics-
son at 17 feet draft, i. e. 520 square feet. This may be effected
by observing that the horse-power will vary nearly as the cube
of the velocity multiplied into the area of the transverse midship
section. This is quite near the truth, if we suppose the diminu-
tion of power to be accomplished by reducing the area of the

P'ston, and other parts of the engine proportionally ; the pressure

^' the steam, cut off, and all other circumstances remaining the

same. The following table contains the results of a few calcu-

'ations made by the rule just stated.

mil

the

ifi^sissippi,

Arctic,

Ho;ise-pou'er.

^.

on

An'^ erica,

530
2290
911

II04

pfted.

miles.

8-4

134
110
18-3

18 (assuiiiecl.)l

Area of
mid. SHC. Speed of 7 ruiiKS.

RIvDUCEn HORSK-Pit^EfL

sq. ft.

684
685
608
281

132 {

224
215
202
210
257

>peedof 7^ nifleH.

276
264
247

259

316

/I hese determinations, although they differ considerably among
^iiemselves, as was to be expected, from the variety of size and
^odel of the hulls of the several vessels selected, as well as of

J^^struction and operation of the different engines, and are not to

^ regarded as very exact, still serve to show that no just claim

^^^OND Se&ies, Vol XV, No. 45.-May, 1853. 53
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can be set up of superiority on the part of the hot air engine over

the steam engine, on the ground that the resistance incident to

the movement of the engine is decidedly less. Also, on observ-

ing that the horses-power given in Table 11. were used in making
the calculations for the Washington^ Fulton and S. America, it

will be seen that the statement just made is still true if we in-

clude among the several resistances in play in the steam engine,

the excess of the reaction of the partially condensed steam in

the cylinder over that of the same in the condenser. We may
hence conclude that we were justified in making the statement

that the comparative consumption of fuel by the two engines,

in producing the same useful effect, is to be ascertained by taking

the determinations of expenditure given in the last column of

Table II, rather than the larger values to be found in Table IIL

5. Adaptation to the production of high velocities.

At double the speed of the Ericsson ou the trial trip, that is at

14 to 15 miles per hour, the horse-power would be about eight

times greater, or about 2400
; and the quantity of coal consumed,

deduced from the present capabilities of the engine, would be

eight times greater, or 48 tons per day. This supposes the draft

to remain the same, whereas it will be materially increased by

the necessary augmentation of the weight of the engines. In

fact the weight of the engines at the speed supposed Avould

be about three times as great as their present weight. At her

present draft, (viz., 17 feet,) an additional weight of 200 tons

would sink the hull of the Ericsson one foot. Taking the lowest

estimate of the weight of the present engines (600 tons), the

necessary addition of weight would not be less than 1200 tons;

which would sink the hull nearly 6 feet, or increase the draft to

about 23 feet, that is, make the draft after the 200 tons ballast is

removed, 22 feet ; which is from 1 to 2 feet deeper than the load-

hne. The midship section would thereby be enlarged to 720

square feet, and therefore the power necessary for the production

of the double velocity augmented in the proportion of 520 to

720. If this be done, we find the required horse-power to be

3320. The corresponding consumption of coal would be ^^

tons per day. Now even at 50 tons per day the stock of coal re-

quired for a transatlantic voyage of 12 days duration, would not

be less than 600 tons; which would produce an additional de-

pression of the hull, of nearly SVeet, or sink it some 5 feet deeper

than the load-line. If it should be maintained that the weignt

of the engines would not be more than doubled, the depression

produced by the engines and the necessary supply of coal wouia

still be below the load-line. Again, if it should be conjecturea

that the consumption of coal will not be augmented, in the case

of the caloric engine, in the same proportion as the real horse-

tv
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power, to show that this supposition is erroneous it is only neces-
sary to state that, as a matter of fact, the amount of coal con-
sumed for each horse-power by the engines of the Ericsson, is
even greater than that consumed by the stationary caloric engine.
Ericsson gives 60 as the horse-power of the stationary engine,
and 0-6 lbs. per horse-power per hour as its consumption of fuel,
and 600 and 0-9 lbs. as the corresponding quantities in the case
of the Ericsson's engines.
Let us now see what will be the result in case the estimated

capabilities of the caloric engine should be realized. If the
horse-power should be increased from 300 to 600, the speed of
tne^hip would be increased nearly in the proportion of the
v^300 to the v/600, or of 6-69 to 8-43 ; that is, to 8 82 or 9-45
niiles per hour, according as the speed on tlie trial trip is taken at

7 or at 71 miles. To obtain a speed of 15-5 miles, which is the
speed of the Arctic in still water, the expendiiiu'e of fuel must
fee increased in the proportion of (8-82)^ to (15-5)=', or from 6 to

33 tons, disregarding the increase of draft. As a matter of fact

the weight of the engines will be augmented in about a two-fold
proportion, which will increase the draft nearly 3 feet; or make
the draft, after the ballast is removed, about 19 feet, and thereby
augment the necessary consumption of fuel to 38 tons. The
supply of coal for a 12 days voyage at 50 tons per day would be
600 tons ; this additional load would increase the draft on leaving
port to 22 feet, which is some 2 feet deeper than the load-line.

If we take the other estimate of the velocity answering to 600
horses-power, viz., 9-45 miles, the amount of coal required, at the

^'elocity of 15-5 feet m still water, will be about 30 tons per day,
or 450 tons for a voyage of 15 days. The addition to weight of
engines will not be less than 3G0 tons; and 360+ 450=810 tons
^'11 just sink the ship to the load-line.

The Arctic would accomplish the voyage in the same time,

and carry not less than 700 tons freight. But in doing this her

engines would consume about 600 tons more coal than those of
^fie Ericsson in the case supposed. This estimate of the highest

possible performance of the Ericsson is so near an approximation
to the performance of the steamships of the Collins' line that it

jnnst be admitted to be within the bounds of possibility fhat ca-

joric ships may hereafter compete successfully with these cele-

f'rated steam-ships. At least this conclusion seems to follow,

"niess we have underrated the necessary weight of the caloric

^•^gines. It must be left to time to decide tlie question, whether
^he full estimated power of the caloric engines can be actually

°"tained
; and whether, therefore, the results which have been in-

'iicaied, will, from being a mere ideal limit, ever come to be an
actual realization.
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With her present capabilities the average speed of the Ericsson

at sea would not exceed 6 miles pei' hour (see Journal of llie

Frankh'n Institute {ov February, No. 2; p. 127); and she would

require 24 days to perform the voyage to Liverpool (3550 statute

miles). It seetns highly probable that her speed will be increased

by alterations and imfjrovements in her machinery, but it is to be

observed that when depressed to her load-line, the full estimated

power of iier engines will propel her at no more rapid rate than

8^ miles per hour, in still water, and less than 7 miles per hour

at sea.

6. Application to Inland Navigation^ 4*c.

The weight of the caloric engine, and the large amount of

space which it requires, would seem to preclude all hope of ap-

plyitig it successfully, in its present form, to river or lake naviga-

tion or to railroad locomotion, (See table on p. 4U8.) In its

application to manufacturing purposes and to the drains of niineS;

&c., the same objections will have much less force, and a favora-

ble result may therefore be more confidently expected. In this

point of view, however, a comparison should be instituted be-

tween the caloric engine, and the high pressure steam engine

working very expansively.

General Conclusions.

The more important general conclusions to which this com-

parison has conducted are,

1. That Ericsson's Hot Air engine, as compared with the con-

densing marine steam engine in its most economical operation,

has shown the abihty to do the same work with the use of from

\\.o ^ less fuel ; and that if its full estimated power should here-

after be developed, the saving effected would be 70 per cent.

^
2. That, for the same actual power its weight is about three

times as great as that of the marine steam engine, and that in

case its estimated power should be obtained, its weight would be

as much as 30 per cent, greater.
^

,

3. That, in respect to the space occupied by the engines and

coal, the advantage is decidedly in favor of the steam engine.

4. That, the great weight of the engine in proportion to the

power developed, must prevent, for the present, the realization ot

a high speed in the propulsion of vessels. At the same tmie it

IS to be admitted that the full estimated {xnver is adequate to the

production of high velocities. Time alone cati decide the ques-

^^^2
^yi^^^^"^^*^

^^ »^*^t this maximum power is really obtainable.

.
p- The great weight of the engine, and the space occupied by

n m Its present form, will in all probability prevent its adoption

tor the purposes of inland navigation and railroad locomotion,

m preference to the steam engine. If used as a land engine,
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these features will be less objectionable ; accordingly it is onljr
in (his form of application, and in those cases of marine naviga-
tion in which speed is likely to be sacrificed to economy of fuel^
thatihe caloric engine may be confidently expected to achiex^e a
decided trinmph over the condensing steam engine.
Although this discussion has brought us to the conclusion that

the new motor is not likely to equal the extravagant expectations
which are so widely entertained with regard to its capabilities,
still it must be freely conceded that the invention of a new en-
gine ui respect to which a just claim to superiority over the steam
engine can be asserted, in any particular, is a great achievement,
snd that the ingenuity and mechanical skill displayed in the in-

dention and construction of the Caloric Engine cannot be too
highly extolled.

SCIENTIFIC INTELLIGENCE*

I. Correspondence.

yfM.
yn the Verification of a Standard Meter.—In my last review, I

pointed out the general process followed by M. Silbermann in verifying
'he meter sent to the United States by ihe French Republic. It re-
fnains to complete the description, which I can readily do with the ac-
ompanying drawings received by me from M. Silbermann.
Figure 1 represents the rule of steel {a, a') plunged in a bath of

ineking ice, by which it is thus kept at an unvarying length ; i, 6\ are
the dry points, for marking the length upon the bar under eA'periment

;

*"ey are of tempered steel, and very firm ; the extremities are turned
*'ifi care an,d converi^e to a point at an angle of about 60°. The dis-

'3nce between the points is l-200ihs of a millimeter less than the length
01 the meter in the melting ice.

^t will be remembered that this compass is applied twice to the rule

""aer trial, first when this rule has been put in melting ice, and after-

*ards when it has been kept for two hours in boiling water. We ob-

^'n thus four marks, to which the form of arcs of a circle are given.

The distance between these arcs is determined by means of the ap-
paratus, fig. 2, contrived by M. Silbermann for comparing the meter
^^"t_ to the United States with the Governmental Standard. The fol-

'owing are explanations of this apparatus, which may obviously be ap-
pled to ihe study of dilatations in general.

^'»e base of this " Comparator" consists of two rules a a', h h\ of
"le same breadth and nearly of the same length ;

they are placed one
2!,er the other and firmly pinned together at c', (to the right in fig. 2.)

"J
lower rule, 6^.^ is of bronze, the upper a a', (upon which the meter

XPder trial is placed,) of platinum. Each is 30 millimeters in breadth.
Thsir other dimensions are as follows :

Length. Thirkness

Platinum rule, l^'^'l^ 3'"'»-50

Bronze « 1 '13 7 00
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The length of the meter is obtained between the heel-points, rf, d\ (or

the extremities of the shorter arms df, d'f^) of two levers, d e, d' e^^

one lever at either extremity of the measure ; the longer arms of which

levers serve to muhiply any minute differences of lengih in meters

placed between the heel-points. //
df, d'fmove, are firmly fixed to the lower rule.

are 8 millimeters long, and are curved. The long arins^fe^f
160 mm. long. These levers are placed vertically, above the rule to

which they are joined by the piece supporting the axis of motion. This

axis moves between the points of two screws, secured in the support.

The lever d' e', (situated on the side a', to the right in figure 2

where the two rules are united together,) serves as a striker against one

firmly attached to the rule.

(/)

The other lever, d e^ (contact^Icver) is brought into contact with the

extremity of the introduced meter; and to accomplish this, it is moved

by the slide g h t, through the action of a micrometric screw (5), the

nut t, of which is fixed to the rule of bronze by means of a projection

which unites the two pieces. The amount of movement required of

the plate g h i, is measured by the micrometer screw, which is there-

fore the measuring apparatus, properly so called.

In order not to injure the extremities of the introduced meter, the

two levers are held against these extremities only by means of a small

spring, Z, l\ the power of which does not exceed five grammes. The

curved extremity d, d\ of the small arms, is cylindrical and horizontal,

and presents for contact with the introduced meter, an edge 2 millif^e-

ters in length.

At the summit m, ?n', of the piece constituting the support of each

lever, there is a zero mark, and also another on the top of the lever;

the coincidence of these two gives the requisite length for the interval

between the extremities of the short arm of the levers. To i"^/"^^^^

the precision, five marks are made instead of one, two eiiher side ol

the zero mark, and the intervals on the top of the lever are slightly less

than those on the support, in order that they may act as a vernier; an

to give still greater exactness to the observation, there is an ^^^ §^^^
to each support. If the small arms of the levers rf, d\ are l-lOOOt^

*

of the

ble
of a millimeter out of the way, it is indicated at the extremity

long arm by half a division on the vernier, a quantity quite apprec la

To make the del

by means of the lenses.
^

,

icate contact required, for which pushing with tne

band alone would be unsatisfactory, there is a piece p^ (right end,
1^

fig- 2) which presses against the measure by its side. This piece

minates in a horizontal tail piece g, which connects with a th^m

screw, r, not very fine in its thread, that passess through the foot

the suppor;. This screw is situated in the prolongation of the uppe

surface of the platinum rule, upon which surface the rule under tna

rests.

Th
1

1

e micrometric screw, s, above alluded to, makes just a semi-tn\ ^'

meter each revolution. The head f., is divided into 500 P^'^^^^-^y^

subdivided into 5000 by a vernier, (v) fixed to the support, ^^^i"" ,'

meter is thus graduated to 10,000 parts, which is equivaleat to i^-^

(
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lionths of a meter, or the relation between a meter and a quarter of a

terrestrial meridian- This screw turns between two points a?, screwed

into the slide which supports the contact lever, and is situated in the

same line with the points of contact.

The delicacy of the points of contact being ascertained, there is still

a condition to be provided for, viz. : the invariability of the distance

between the two heel-points of the levers, an invariability constantly

disturbed by variations of temperature.

To insure an invariable length in the bronze rule, which serves as a

support to the levers, M. Silbermann applies to this rule, the rule aa^

of platinum, which, as the dilatation of the two metals is very different,

makes of the couple a thermometer of Borda (fig. 2) ; and it indicates

fur each instant, the temperature of the system. This is the object of

uniting the two rules at one end c, by a pin which goes through both,

while at the other end, they are free. The difference of dilatation is

indicated by a scale c, divided into fourths of millimeters, traced upon

the platinum rule. A vernier made of a plate of platinum is fixed

against the bronze rule, which divides 24 of these fourths into 25 parts,

and indicates thus hundredths of a millimeter. This plate serves also

to guide the platinum rule, while the foot of the nut of the micrometric

screw guides the rule on the other side.

For multiplying the movements of dilatation of this thermometer of

Borda, the lever d^' f^^ e\ (fig. 2) is introduced. The arc d' which ter-

minates the arm of the lever, /"e", carriers a vernier which moves

against a divided arc, m^ whose foot carries the axis/'', of the lever

fixed to the bronze rule I V. The divisions of the vernier register

50ths of a degree of temperature.
This apparatus for the comparisons (" comparateur") rests on sev-

eral pieces, y^ of equal thickness, and these on a support of brass, ac-

curately planed-

The following is briefly the method of using this apparatus in com-

paring a meter under trial with the prototype standard.
The standard is put upon the Borda thermometer (fig. 2) ; the whole

is placed in ice ; by means of r, its extremity is put into coincidence

with 6?', so that the two zero marks e^ m\ are coincident; then by

means of the screw /, the slide ^ A i, is moved until the extremity d ot

the small arm of ihe lever touches this extremity of the standard meter,

so as to bring into coincidence the two zero marks.
This same operation is performed with the meter under trial and the

difference is noted on v. This reading is quite correct, only when the

Borda thermometer indicates that the temperature has not varied.

Standard Meier.—The standard meter is made of annealed steel,

placed on a rule of bronze which forms with it a Borda thermometer-

^he free extremities of these two rules carry each a divided scale.

ihe scale of the bronze rule is cut on a silver plate,/; its divisions

are fourths of a millimeter. The vernier is fixed upon the steel rule ^

It consists of a plate of silver Imbedded in the surface of the rule ana

registers hundredths of a millimeter. ...
Xhis standard meter may be used for comparison with meters whicn

measure a meter either between the extremities, or between n^^rks on

the surface. In the former case, the meter is inserted between tne
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heel-pieces, d, rf', and in the other the graduated part of the meter is

placed under the two microscopes, o, o^
The divisions//'^, &c., on this meter serve to correct for tempera-

ture and to reduce it to the standard temperature, which is that of
melting ice.

The above descriptions will suffice, I think, for repeating the compar-
isons, and also for generalizing the results, while we wait for the pub-
lication of M. Silbermann's memoir. The employment of Borda^'s

thermometer, which is a novelty in this department, is of great impor-
tance, as it registers the slightest change of temperature.
On comparing Standard Weights in a Vacuum.—Before leaving

this subject of weights and measures, I add a few words on M. Silber-

niann's process for comparing standard weights in the vacuum of an
air-pump, a process deemed impracticable, uniil accomplished by M.
Silbermann, and whose success shows that in the physical sciences
tnere is nothing we need despair of.

The weight under trial is a brass kilogramme. Two bell-glasses

(fig. 4) are taken, large enough to contain the weight, equal in volume
{0*20 litre) and in weight, and furnished above with a small stop-cock.
Each bell-glass is placed on a disk of ground glass, used as a move-
able plate.

The disk and bell-glass are united by the method of M. Poinset, sii-

perintendant of the Laboratory of M. Payen, at the Conservatory of
Arts and Measures ; that is, by covering the edge of the bell-glass with
^thio band of vulcanized caoutchouc from which the excess of sulphur
has been removed by means of a potash lye. The band thus arranged,

'jitervenes between the bell-glass and the plate, and if sufficiently thin,

^he vacuum is maintained in perfection.
After placing tbe standard kilogram in one of the bell-glasses, the

filogram under trial is placed in the other. The vacuum is then made
jnboth together by means of an air-pump; bydrogfen is introduced be-

fore it is complete ; after expelling which, by continued pumping, the

pressure is so far reduced as ordinarily not to exceed two millimeters,

50 that the weight of hydrogen left, representing this pressure, is not

appreciable to tlie balance.
The weight to be considered is moreover the diffi?rence of the weights

of the displaced volumes, a weight inferior to that of the hydrogen,

^hich is itself under this pressure only

0'2Qlit.xO'0898gram.X3rnm._^.^^^^^
gr.

760 mm.
^r hardly 5-hundredlhs of a milligramme.
^fter putting the two exhausted bell-glasses, each on one of the

scales of a balance and establishing an equilibrium by means of small

^^'ghts, ihe bell-glass containing the standard kilogram is removed and

^^Placed by the kilocrram under trial. The vacuum is made as before,

l^f
reduced prccisefy to the same degree of pressure, aHer which the

^"•g'^ss is placed on the scale of the balance and poised with a small

^^'ght, which weight enters into the calculation.

Second Seeies, Vol XV, No. 45.—May, 1853. 5-4
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Correspondence of M, Nickles dated Faris^ March 8, 1853.

Caloric Engine.—The use of hot air as a motive power in place of

steam has been the general topic of conversation among men of intel-

ligence, since the allention directed to the subject by accounts in the

American papers of the experiments of Captain Ericsson. Reclama-

tions flow into the Academy of Sciences, not for prioriiy as to the idea

of employing hot air for producing motion, an old principle, and of un-

known origin,* but for the use of a metallic net-work for saving or

storing the heat. This idea appears to have occurred independ-

ently to Captain Ericsson, MM.Franchot, Lemoine, and Lobereau,

vho, unknown to one another, have applied it in the construction of

machines; it is evidence of their good faith in the question that they

have each patented their inventions, w^hich they would not have ven-

tured to have done, if they had been aware of previous inventions of

the kind.

M. Burdin, minin"; engineer, brouglit out a machine of another kind,

vsing in place of a metallic network, a column of sand, which wilhout

doubt is less efTectual, He was occupied in the construction of a ma-

chine of 8 to 10 horse-power, on this basis, when the revolution in Feb-

ruary changed the nature of his labors.

The priority, so much disputed, appears at present to belong to M.

Franchot,t as w^ell as to Captain Ericsson, for the latter does not date

his title anterior to 1838, which is the same period with the patent of

M. Franchot.}

A machine of this kind construcfed by M. Franchot was submitted

in 1840 to a commission named by the Academy of Sciences, com-

posed of MM. Poncelet, Seguier, Coriolis, Savary, and Pouillet, and it

was put in operation before these judges. M. Pouillet, who was charged

with reporting on the engine, used his efforts towards burying the me-

moir of M, Franchot in the "cartons" of the Academy, wiih his usual

aversion to innovations in general ; an aversion which he exhibited be-

fore the full Chamber of Deputies, with reference to the Electric Tele-

graph, speaking of it as Utopian and chimerical, at a time when this

admirable invention w^as already in successful action in the United

Slat es.

We do not describe here this machine, as it has only an historical

interest, for it does not equal in any respect that of Capt, Ericsson- -1^

has been claimed for Ericsson^s machine that it realizes an economy ot

95 per cent., and in consequence of this exaggeration, some persons

have fallen into the opposite extreme, and have strongly argued belore

the Academy of Sciences, and the Societe d'Encouracement, that me

saving is aclually nothing, and that the regenerator instead of being ao

* In 1806 the Brothers Niepee, aflcmards inventors of the daguerreotvpe, p
Eented to the Academy of Sciences an apparatus which they called a pyreolopnor ,

m which air strongly },eated produced the effect of steam. It was the subject oi »

commendatory report hy Berthollet and Carnot.—N. , , . ;„.
t M. J^ rancbot was the originator of the electro-magnetic pendnlum, and also

Tentor of the kmps called "moderator," which have brought in a ^ho^V-'^'lSe
millions of francs to the successful speculator, who has appropriated to hiffisell m
patent of the inventor. N"

Ericsson's patent dates as far back as 1 S33.—Eds.
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aid, is a hindrance in the machine, such persons alleging that the great-
er part of the heat is lost in the state of latent heat, and tliat there is a
set-off for the rest in the resistance which the metallic network offers
\Q the passage outward of the hot air.

Ivm. Galy-Cazalat and Liais, who have come out as the opponents
of Ericsson's invention, do not appear to understand the true use of the
regeneralor, to which they attribute a uniform temperature after the
CO uma of hot air has deposited there its caloric, and deny wholly its
value. They might as well deny the possibility of bringing into use
tne currents of air wliich escape from a furnace. Besides, these wri-
ters calculate that the 155 square meters of wire network in the regen-
erator must weigh 15,000 kilograms, amounting to 90 kilograms the
square meter. But little experience is needed to show that this is not

.^0; a square meter of the wire network of 65 wires to the inch weighs
barely one kilogramme. There is more than one mistake in the me-
moir of M. Galy-Cazalat; and M. Liais errs in like manner. It is to
oe noted that both of these mechanicians have constructed hot air en-
gines which they claim will operate economically without a regenera-
^or*- M. Galy-Cazalat concludes by advising Captain Ericsson to do
away With the regenerator, and give, per horse-power, 40 square de-
cimeters to the surface heated. *'This surface in the caloric engine,"
says he, '' is so small and so highly heated that it allows two-thirds of
fie beat to escape uselessly into the atmosphere; so that the economy
^e to the regenerator, were it real, should be reckoned only with ref-

erence to the one-third of the combustible usefully employed," One
passage in his memoir meets with genera! and hearty approbation.

. y^^ regards ihe interests of mechanics, all mechanicians are vastly
ii^ebted io Mr, Ericsson and the capilalisis who ))ave seconded his
efforts. Whatever the result, to Captain Ericsson belongs the honor of
paving made the first great successful attempt in substilutincr hot air for
sieam, in a vessel of the first class,"
Engine^ using the vapor of water at a high temperature

^ificent experiment in the bay of New York has excited special alien-
t'on in France to the subject of motors in general. Some important
fact;? have come to light within a few weeks, which deserve mention.

The use of the vapor 0^ water at a high temperature has been the

siJbject of extended researches, and its application in the production of
potion has been attempted both for stationary and locomotive engines*

^^^hitst I was experimenting on the Lyons railroad upon the magnetic
adherence of the wheels and rails,* there was a trial being made at

^he same time with a locomotive moved by super-calorized steam, the
plan of which is still kept secret; and it was afterwards abandoned for
l|»^ same reason that had led Seguier to lay aside his enterprise of a
sumlar kind, who, on constructing a steamboat to be thus moved, was
f^usirated by the rapid destruction o^ the tubes of copper which sup-
P''ed the steam. M. Belleville of Nancy has taken up this subject, ac-
cording to MM. Seguier and Jobard, and has met with complete suc-

?^5^; the machine constructed by him w^orked for five weeks at La-
onche, near Paris, having been substituted for a steam engine of 29
^o^se-power, with a savin? of 40 per cent.

The mag

* See this Journal, tlus volume, p. 106.
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Chemists will be surprised to learn that M. Belleville owes his suc-

cess to the use of iron for the pipes alluded to. The drawing of this

metal into pipes of a certain length—a recent invention by M. Gan-

diliot—has come to the assistance of M. Belleville ; and the iron is so

perfeclly soldered as to resist the strongest pressure.

" To create vapor in like nnanner as it is destroyed in the worm of

a still," says M. Seguier, '^ was one of the most important problems to

be resolved in the present state of science." There is also one other,

which isj that of employing vapor directly, without an intervening

medium-
Much labor has been spent upon the study of reaction, and the known

principle that reaction equals action. But that which is incontestable

as a principle, has not yet been established by practice. The iuvenlion

of M. Belleville will contribute greatly to this end, owing to the facility

and the safety with which he is enabled to produce vapors at pressures

exceedingly elevated. It appears that M. Jobard only awaits the re-

sult, in order to carry out an idea of this kind which he has had under

contemplation for several years.

It is evident that by the direct use of steam and the worm of M. Belle-

ville, the steam engine will not occupy one-tenth the space, nor have

a tenth part of the weight, nor cost as much by one-tenth, as the

ordinary engine.

It appears that the human mind cannot arrive at simplicity except

bypassing through the complex; it is like a mountain more or less

elevated, whose heights must be overcome before the plain at the op-

posite base can be reached : and when reached, the level seems to be

a

that of the plain left behind. So when a simple solution of a problem

is arrived at, we think it an easy natural thought and almost self-evident.

Engine of M. Beauregard.—These views have for a long time been

defended by M. Moigno, with especial reference to a machine for super-

calorized vapor by M. T. de Beauregard, based on the principle of the

spheroidal stale^ discovered by M. Boutigny, and which has led to the

invention of an engine of small power which is constantly at work in

the manufactory of sperm candles of MM. Jail Ion, Molnier & Co., at

La Villette near Paris,

The peculiarity of the engine consists in ihe boiler (fig- 1) which is

cylinder, hemispherically cup-shaped below, having above a cover

bolted down, and furnished with all the ordinary apparatus of a steam

,
engine: a supply tube, A ; steam pipe for the steam, V; blowing off

pipe, P; a steam guage M; safety valve, S; escape pipe for excess

of steam, placed at T on the tube which supplies the steam or vapor to

the engine. The cylinder contains within 5 to 7 diaphragms, the bor-

ders of which are bent upwards, they are alternately convex and con-

cave and pierced with small holes from below upward. By this ar-

rangement, the water passes over a large surface to arrive at the bot-

tom of the cylinder where it enters the spheroidal state. It f^Hs hke

rain from the first diaphragm lo the scond, from the second to the thira

and so on. Besides, on the first diaphragm, which is convex, the water

goes from the center to the circumference; on the second, from

the circumference to the center, &c., so that it passes over the largest

possible surface, which is farther augmented in extent by the small holes.

The diaphragms are kept at the right distaDce apart by rods of iron.

i
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The steam is taken from between the last diaphragm and the pre-

ceding, counting from the top. This arrangement tends to establish an

equilibrium of temperature between ail parts of the cylinder, and to

give uniformly to the steam the tension desired. The usual pressure

in the boiler is 5 to 10 atmospheres.

In bringing the generator into action, it is heated dry for some min-

utes ; then by means of a hand pump, a few glasses of water are

thrown into the boiler, the steam-guage being put in connection, and 25

minutes afterward, the engine is brought into action which feeds thence

the boiler.

In an experiment continued for 9 hours, 351 kilograms of water

were evaporated, whose initial temperature was Sd"" C. The coal con-

sumed was 81 kilograms; pressure produced, 10 atmospheres. This

pressure supposes a temperature of about 181^ C, and since, nccorcl-

ing to Baudrimont, iron possesses its greatest teoacity at near 200^ C,

this temperature tends to increase the resistance of the sides of the

boiler, instead of proving unfavorable to it.

M. Boutigny, who has detected through his researches on the sphe-

roidal state, one of the causes of the explosions of steam engines, has

studied with care the chances of accident to which the boiler o[ his

invention is exposed- He recognizes the following.

1. The decomposition of water, by the red-hot metal.

2. Excess or deficiency in the supply for the boiler. As to the first,

« if it takes place, there is actually no increase in the volume of the vapor;
3

6 volumes of steam (SH^O), plus 2 of iron (Fe^), give GEI+Fe^O
As to the second, it is apparent that the vapor will decrease rapidly as

the supply is suspended, and the danger will thus be averted. But it

may be feared that the bottom of the boiler being no longer supplied

with water will redden strongly ; and that when water is admitted, this

water, spheroidalized at first, will abruptly lose its spheroidal condition

from the lowering of the temperature by the continued accession of

water, and so by sudden evaporation, produce an explosion—a ^^^^
that happens under certain conditions in ordinary sleam boilers. Th©

fear of such a catastrophe is dissipated on inspecting figure 1, where it i3

seen that the water falls and evaporates in the diaphragms which are not

exposed to a red heat; in consequence of this evaporation, the eqt-Hhb-

rium of temperature will be promptly reestablished and all danger dis-

appear. M. Boutigny has assured me that he has several times exposed

the engine to the worst conditions, without producing either of the acci-

denis mentioned.

Engine of M. Andrand, called Electro^caloric—In 1844, after sev-

eral^ preparatory trials, M. And rand put in action on the railroad from

Paris to Versailles an air-locomotive, in the presence of a commission

named by government. Although with some points of resemblance, n

^vas not precisely a caloric engine like that of Ericsson, against whom

M. Andrand enters no claim of priority. The locomotive acted throug"

air at first compressed in a heater and then dilated by the heat. The air

acted at high pressure and the generator consisted of a worm plnng^a

m a fire for the purpose; on passing through this spiral tube, the a r

was dilated, then on reachincr the motor cylinders it underwent adoi-

lional dilatation, for the concave bottom of the cylinders were furnisneu

with plates of cast iron, which were at a while heat.
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The dilatation thus obtained, increased three-fold, according to M.
Andraad, ihe power of the condensed air; whence he concluded (hat
in order to arrive at a practical solution of ihe problem, the previous
compression could be dispensed wiih, and obtain at the same time the
condensation of ihe air by using for this purpose part of the expansive
force of the caloric.

M. Andrand has not put this idea into practice. But in the course of
ills trials he has several limes remarked an unexpected fact which we
kre mention.

Before making his air-locomotive public, M. Andrand had had it in

operation within his workshop. When the reservoir was well filled

with condensed air, the fire of the dilatator was made and the iron

ptates of the bottom of the cylinders were brought to a while heat.

This done, it was only necessary to open the slop-cock of the reservoir
to set the machine in motion, and cause the two driving wheels to re-

volve. But while the apparatus was healing up, and before the valve
^as opened, it happened several times that the machine started sponta-
neously and communicated to the two wheels a frightful velocity,

The phenomena continued from 30 to 40 seconds, then ceased, without
his discovering how it was produced or why it stopped. M. Andrand
l^as not succeeded in repeating it at will. Already, some three years be-
fore, the same motion, spontaneous and violent, manifested itself two or
^nree limes m a small hot-air car which this mechanician had made to

fnove on rails.

»'*'hat may be the cause of this singular phenomenon? Those who
^^pkin everything by a word, who know the precise cause of the

cholera, steamboat explosions, the potato-disease, &c., do not fail to

^^ply that the cause is
''^ electricity," and without looking much to the

l^'hy or the wherefore, they can easily solve many other difficult prob-

'^ms in the same way. M. Andrand, who has, as a mechanician, a

^'ell-meriied reputation, must have had recourse to the wisdom of one of
these (Edipi, for he does not hesitate to make the cause "electricity,"

We add, however, that M. Andrand's explanation is not without a

shadow of foundation. The two motor cylinders which act independ-

J^'ly on ihe driving wheels, are of different kinds, one wholly of

^•onze, the other, by%hance, partly of cast iron and partly of bronze.

^^t the phenomenon does not appear to be produced in this last cylin-

^sr, and never in the cylinder of one metal.

The two cylinders V the locomotive, in which the spontaneous

[Jiovement was reproduced, also consisted of two metals, the cylinders

°^'«g of cast iron, and the pistons and bottom of bronze. From this

^^ ^he phenomena of Galvani, is but a single step ; and x\L Andrand i^.

<^onvinced that he has been witness of the mechanical work of the

electricity excited by the heat.

Setting aside an explanation which elucidates nothmg, and which

f^ay mischievously make one believe that the problem is resolved when

f
's hardly presented, we may conclude wilh M. Andrand, who says :

^^ ^ill be a conquest, both scientific and industrial, of the first order,

*hen we shall succeed in producing at will, this new motive force,

*^d give it a continued action; then two ordinary motor cylinders,

Moderately heated and fed successively with a very small quantity of atr
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dry or moist perhaps, will suffice to generate an enormous force, which

M. Andrand estimates at 10 or 12 atmospheres, and this with an ex-

pense of heat which is altogether insignificant. We shall have then,

says he, electro-caloric engines which shall leave far behind steam en-

gines, howev^er perfect, and shall realize under volumes of sma!) ex-

tent, the marvels attributed to the apparatus of M, Ericsson.

Finally M. Andrand closes his voluminous memoir by the following

considerations, ^' Steam boilers are found, as regards electricity, in

conditions analogous to those of our hot-air chambers; it is probable

even, that with equal volumes, they contain a much larger quantity. Is

it not natural that the phenomena which I have observed, as a matter

of chance, in our hot-air cylinders, sliould be sometimes reproduced in

steam boilers ?

" It is known that explosions are more violent, the greater the amount

of electricity ; and on the other hand, that the quantity of electricity is

greatest when the steam is of moderate tension, as in steamboats of

low pressure engines. And these low pressure engines are the ones

which often explode, while the locomotives which are high pressure,

very seldom explode." In support of these considerations, M. And-

rand says that he has more than twenty times tried to burst vessels of thin

sheet iron by compressing in it air at a high temperature, and has not

been able to succeed except in tearing them when the pressure was

raised to 50 or 60 atmospheres ; twice only has he produced an explo-

sion ; and these with vessels of copper when other metals were present,

Fusio7i and volatilization of Platinum and Silica.—Berzelius in his

Traite de Chemie (German edition) reports that he had seen a mass of

semifused platinum which M. Sefstrom had obtained by heating In an

ordinary furnace filings of platinum mixed with charcoal placed in a

crucible. This fact, which had been overlooked, has been carefLjUy

studied and submitted to examination on a large scale by M. Deville,

so that now the fusion of platinum in a coal fire is no more a difficulty,

neither the volatilization of this metal.

In order to verify a fact in analytical chemistry concerning the sili-

cates, M. Henri St, Claire Deville put a platinum crucible closed wilh

its cover, in a Hessian crucible, and placed it in a small laboratory

furnace. The combustible consisted accidentally of furnace cinders

("escarbilles") and ihe whole was subjected to the action of the bel-

lows of a forge. On returning after some time to examine the stale o

the silicate he saw wilh surprise that the platinum crucible, as well as

the Hessian, was reduced to a paste, perfectly fused.

^
On reporting the facts to the Academy, M. DeviIle presented a pla-

tinum crucible, which he had caused to melt in lime; he had also a

cover of platinum upon which there were numerous globules of vola-

tilized platinum, and also a specimen of pure silver fused in graphite.

As sandstone is perfectly fusible at these temperatures, M. DeviMc

subsiitutes for it some compact lime containing a little silica, which ne

had carved into a crucible ; the air reached the furnace through a pia^e

of iron pierced with holes arranged circularly to a distance of 5 centi-

meters around the center. , j
I have seen the apparatus, and observed the simple and easy methocl

of using U; the humble appearance of this small furnace stands out
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Ihe more remarkably in the magnificent laboratory of the Ecole Nor-
male, where M. Deville carries on his labors. This chemist has also
succeeded m volatilizing silica, which had already been previously
done by M. Gaudln, with a gas blowpipe of his invenlion, fed bv
oxygen.

' /

It is essential for success that the combustible should be of the
proper kind, and finely divided. The best is made of the residue of
tlie combustion of coal, mixed with cinders such as escape from the
grate of a furnace, and are called ^^escarbilles." Coke and charcoal
have produced nothing satisfactory.
M. Deville informs me that he has found no difference between

tne fused and welded platinum. We add, however, that he has not
compared the electro-chemical properties of these metals, nor the ac^
tion on light.

_
"tscicullure,—In the science of practical life in Paris, there is a CU'

nous subject of the highest value in Physiology, which may be here
nientioned.^ I allude to Icthyogeny or Pisciculture—an important
branch of industry which has been created by M. Remy, an humble
nsherman among the mountains of the Vosges, Deferring to another
time furiher remarks, I will here state that I have recently seen in the
^^partment of M. Millet, an arrangement for the breeding of salmon and
trout; and in the space of two months, the apparatus of M. Milleti
placed upon the marble of a fireplace, has brought out 19,000 young
salmons, and more than 10,000 young trout.

fnze.—The Aerostatic and Meteorological Society of Paris offers a
prize for the best material for enclosing hydrogen. The prize is a
medal of gold, of the value of 300 francs.

IL Chemistry and Physics.

1- Compass of Tangents,—The publication of Desprelz's memoir on
t"e compass of lansenis has induced Gaugain to undertake a series of

pieasurements with this instrument, which have led to results of some
in'erest. It will be remembered* that Despretz took the trouble to de-

•^lonstrate a fact with which the readers of elementary German trea-

''ses on physics have long been familiar, namely, that in the ordinary

compass of tangents of Pouillet or Weber, the intensities of the cur-

fenis are only proportional to the tangents of the angles of deviation

*"en the needle is very short in comparison with the diameter of the

"metallic ring through which the current passes. Gaugain has foimd by
experiment—what indeed had long been known—that to render the

P''oportionalities of the intensities to the tangents very nearly exact, it

«onIy necessary to place the centre of the magnetic needle out of the

P ane of the current and in the line perpendicular to the centre of this

plane, h was found as the direct result of these experiments, that

*nen we submit a magnetized needle to the action of a circular cur-

'^nt, and when the distance from the centre of the needle to the plane

°\ the current is one-fourth of the diameter of the current, the tangents

°' the angular deviations are almost exactly proportional to the intensi-

This Journal- J.XUO uuuiu».i, ^., .^^j —— »— , -WW-,

SacoxD Series, Vol XV, No. 45.—May, 1863. 66
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ties. In order to form tangent galvanometers of great sensibility,

Gaiigaln proposes to place the centre of the needle at the apex of a

righl cone, the angle of wliich can easily be determined for a needle

of any given length. If the surface of the cone be wound with wire

covered with silk, each spire will produce a deviation, the tangent of

which will measure the intensity of the current, and the conical multi-

plier thus formed will of course enjoy the same properly. The results

obtained by Gaugain have been submitted to an analytical invesl'galion

by Bravais, who has found that they are readily deduced from Am-
pere's theory, and that the error conimilled in supposing an exact pro-

portionality is very small when the radius of the circle is not less than

three times the length of the needle. In the case of a needle the

length of which is one-sixth of the radius this error would be about

T~Viy ^^ the whole intensity.

—

Comptes Rendus^ xxxvi, 191, J««. 24,

1853.

2. On the double refraction produced ly compression in Crystals he-

longing to the regular system.—VVeetheim has communicated the re-

sults of a second investigation* of this subject, which are as follows:

(L) Every mineral species belonging to the regular system has a

constant co-efficient of elasticity determinable with sufficient accuracy

by means of the fundamental tone which is given by plates vibrating

transversely with both ends Uee,

(2.) Crystals wliich exhibit only the faces of the cube, behave like

homogeneous bodies toward external forces. Under equal circumstan-

ces the same force always produces an equal difference of path between

the extraordinary and the ordinay ray, whatever be the direction in

which the force acts, provided only that it is always perpendicular to

the surfaces of the crvslal.

(3.) In the case of rock salt and ffuor spar, which crystallize m
cubes, the difference of path for an equal linear compression is almost

the same as in different species of glass ; the specific doubly refracting

power is also the same.

(4.) Alum, which crystallizes in cubo-octahedra, does not behave

like an optically homogeneous body, although its elasticity is equal in

nil directions. The forces which must be applied to produce an equal

diflerence of path often vary as 1:4 according to the direction m
which they act.

(5.) It has already been shown that in alum the optical and mechan-

ical axes do not coincide ; this displacement takes place as if the posi-

tion of the optic axes had been traced beforehand within the crystal;

it is exhibited toward the righl or toward the left of the observer accor-

ding as the one or the other of the two faces traversed by the ray is

turned toward him.

(6.) This displacement rs the more considerable in pieces perpen-

dicular to the faces of the cube, the less regularly these faces are

formed
: it is zero or almost zero in crystals with the square faces ol

the cube, but it increases in proportion as these faces differ from m
form of a square, and it is often from 20° to 25° when, in consequence

of one of these accidents of formation which we usually consider^

* This Journal, xiiL 411, May, 1852.
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of no account, one of ihe sides of the rectangle is almost twice as long
as the other.

^
F

(7.) The displacement does not occur in all the six positions of the
paraltelupiped, but only in the twoposiiions in which the ray is perpen-
dicular to the faces of the cube.

_
(8.) On the contrary we observe displacements in all the six posi-

tions when the parallelopiped has been cut perpendicularly to the ocla-
nedral faces of the crystal, but these displacements are of different
^nagnitudes.

(y.) All tl^ese phenomena; the unequal optical compressibility as
^ell as the rotation of the optical ellipsoid, appear to have their origin
in the permanent effects produced by tensions or pressures which take
place in the act of crystallization ; we know that the mechanical or
molecular elasilcity is independent of the changes of form which the
body has previously undergone; but the optical elasticity preserves as
It were the impression.

(iO.) An octahedron of fluor spar presented an example of a dis-

placement of 45°, while cubic crystals of the same mineral offered no
trace of it; this fact evidently supports the hypothesis just expressed.

(Al.) All the facts which we observe when we employ compression
Jo convert crystals of the regular system into repulsive doubly refract-
ing crystals, are reproduced in a precisely similar manner which we
^se extension to convert them into positive crystals.

—

Comples Rendus,
-^.^.xv, 276.

o. On the EUclroTylic Law.—Bcjff has taken up the consideration of
^niday's law of electrolytic action, and has demonstrated by careful

Measurements that no portion of electricity however small, can trav-
^se an electrolyte without decomposing an equivalent of the same.

% a peculiar arrangement of DanielTs battery, Buff' obtained a cur-

I'ent which was perfectly constant for several months. The fluid elec-

^''olyte was a solution of nitrate o^ silver, the electrodes were plates of
pure silver, and the loss of weight of the positive and gain in weight
^' the negative electrode were determined by the balance and found to

^gree extremely well. The results obtained by the electrolysis of a
solution of sulphate of copper were also found to corre.spond saJisfac-

^^•'y, the quantify of copper deposited upon the negative pole being

^o^pared with the quantity of silver deposited at the same time from
^silver solution. The almost perfect correspondence of the quantities

01 silver dissolved at one electrode and deposited at the other, as wet!

^^^ne equivalent proportionality between the silver deposited in one
Electrolytic cell and the copper deposited in another, furnish the most
^^lisfnciory proof yet given o^ the accuracy of Faraday's law,— ^nn.
^^^ Chemie und Phannacie, Ixxxv, 1, Jan., 1853.

4. Products oflhefermenlation of Ciirale of Lime.—Pe^so^^e has
y^died the fermentation of citrate of lime both in the raw state, as pro-

^Uced by saturating lemon juice with chalk, and as obtained by em-
P|oyjng puf^ materials and adding yeast to bring on the fermentation,

J

^ decomposillun of the salt proceeds pretiy rapidly ; the gas evolved
j^a mixture of carbonic acid and hydrogen; the fiUered liqijid after
ne curate of lime has disappeared yields a white soluble lime salt,

^ydi^ decomposed by nitrate of silver, gives crystalline silver salts
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which on analysis proved to be mixtures of acetate and but3^ra!e of sil-

ver. The products of ihe fermentation of citric acid are therefore hy-

drogen, carbonic, acetic, and butyric acids, and the decomposllion may

be represented by the equation

4(Ci2H3Oii,3HO)+4HO==3(C4H4O4)+2(C8H8O4)+20CO2+SIL

It is however possible that lactic acid is an intermediate product in this

decomposition and that this acid by a further decomposition yields hy-

drogen, butyric, and carbonic acids.

—

Comptes RendiiSy xxxvi, 197.

5. On the compounds of Glycerine with Acids,—Berthelot has

succeeded in preparing a number of compounds analogous to the natu-

ral fats and oils, by the method employed by Pelouze and Gelis in ob-

taining butyrine, and which is in fact identical with that commonly used

in etherifying the fatty acids. The acid is mixed with syrupy glyce-

rine, the mixture heated to 100° and a current of chlorhydric acid

passed into the liquid during several hours, the mixture being kept at

100^ : the whole is then allowed to cool in the current of gas and then

abandoned for hours, days, or even weeks. The mixture is then satu-

rated with carbonate of soda and purified by vvashing. The acetic

combination thus prodiiced is a colorless oil with an agreeable odor and

yields glycerine and acetic acid by saponification. The author ob-

tained also valerine (phocerine of Chevreul), benzoicine and sebacme.

— Compfes Rendiis^ xxxvi, 27.

6. Alkaloids in Opium.—Anderson has analyzed several of the

rarer alkaloids contained in opium and established their formulas by

the examination of their platinum salts. Narcein is found to have the

formula C46Ff29NOi8, while thebain is represented by CsaHsiNOe;
both these bases give well defined crystalline salts. By the action of

nitric acid narcotin was found to yield cotarnin and a new substance

which the author terms opianyl represented byC2oHioOs. Opianic acid

was found to have the formula CaoHioOio. Hemipinic acid proves

to be bibasic and is represented by the formula CsoHsOio+^HIJ-
By the action of nitric acid upon cotarnin the author obtained the

apophyllenic acid of Wohler, and found it to be CigHtNOs, so that

it differs from anthranilic acid only by 2CO2.—Journal fir prakL

' Chemie,

7. On the constitution of Mutton Tallow, Human Fat and Sper-

maceti,—Heintz has published a continuation of his researches upon

the fatty acids and has arrived at interesting and important results.

These results in the author's words are as follows :
. . ,

(1.) The fluid portion of mutton tallow has the same constituuon as

the corresponding portion of human fat. It consists essentially of olein

but contains another fluid fat in small quantity, which yields by saponi-

fication a fluid acid having a lower equivalent weight than oleic acid.
^

.
(2.) The solid portion of mutton tallow consists of stearin and palmi-

tin
;
by iu saponification we obtain only stearic and palmitic acids.

(3.) The constitution of stearic acid is not represented by the lorm-

ulaC68H66054-2HO, but by CseH^sO^+HO.
(4.) StearaieofsodaisC36H3503,NaO,andthestearatesofcopper,

lead, Sliver, magnesia and baryta, have a similar constitution and are

anhydrous.

I
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(5.) Stearic ether is not an acid compound, but is simply C36H35O3

(6.) Anthropic acid is a mixture of about 7 parts of palmitic acid
and 5 parts of stearic acid.

(7.) Margaric acid is a mixture of about 10 parts of palmitic with 1
part of stearic acid.

(8.)^ The solid portion of human fat consists only of stearin and
palmitin. In this fat palmiiin predominates while stearin makes up the
great mass of mutton fat.

(9.) Neither stearophanic nor margaric acids are contained among
the products of the saponification of spermaceti. The acids resuUing
from this saponification are ihe stearic, palmitic, celic, myristic and
cocinic.

(10.) The supposed pure ethal is a mixture ^of two alcohols, Ethal
and Stethal (hydrate of oxyl of cetyl and hydrate of oxyd of stethyl).

+H0
0+HO

(12.) Spermaceti consists of compounds of the oxyds oi cetyl and
stetliyl with stearic, palmitic, cetic, myristic and cocinic acids.

—

Pogg,
Ann,, Ixxxvii, 553, No. 12, 1852. w. g.

w

p, ^.^ [^^^ manufacture of Glycerin ; by Campbell Morfit, M.D.
Wycerin is generally made, on the large scale, either by directly sa-
ponifying oil with oxyd of lead ; or from the '' waste," or spent leys of
the soap makers. The first mode of obtaining it is complex and ex-
pensive, while in the latter, the difficulty o^ wholly separating the sa-
Iiae matters of the " waste" renders it impossible to obtain a perfectly
Pi^re product. In view of these obstacles, and the increasing demand
^or the article, both in medicine and perfumery, I submit a new pro-
cess which has been found, by actual practice, to combine the great
and desirable advantages of economy of time, Knbor and money,

lake one hundred pounds of oil ; fallow, lard or '' stearin," (pressed
^^^a>) place it in a clean iron bound barrel, and melt it by the direct

application of a current of sleam. While slill fluid and hot, add 15
pounds of lime, previously slaked and made into a milk with 2^ {jal.

l^ns of water, then cover the vessel, and continue the steaming for

^^veral hours, or until the completion of the saponification. This is

^f^own when a sample of the resulting and cooled soap gives a smooth
^^d lustrous surface on being scraped with the finger nail, and breaks
^viUi a cracklnjT noise. By this treatment, the fat is decomposed, its

acids unite wiih the lime to form insoluble lime soap, while the elimin-
ated glycerin remains in solution in the water along with the excess of
""^e. After it has been sufficiently boiled, it isallowed to cool and
^^^/'e, and is then to be strained through a crash clolh.

,
Ihe soap is reserved for sale to stelaric candle makers, or else may

JJ
I'econverted into saleable fat by the process given at pp. 432-445

^orfiL'^ u Applied Chemistry:'
,

ihe strained liquid contains only the glycerin and excess of lime.

^.ust be carefully concentrated by steam heat. During evaporation,

^portion of the lime is deposited on account of its lesser solubility in hot

"^n in cold water. The remainder is removed by treating the evapo-
^^^ed liquid with a current of carbonic acid gas, boiling by steam heat
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to convert any soluble Jt-carbonate of lime that may have been formed,

into insoluble neulral carbonate, allowing repose, decanting or straining

off the clear supernatant liquid from the precipitated carbonate of lime,

and further evaporating, as before, if necessary, to drive off any ex-

cess of water.

As nothing fixed or injurious is employed in the process, the glyce-

rin, thus prepared, will be absolutely pure.
Baltimore, Md., March, 1853.

III. Mineralogy and Geology.

^1. MiNERALOGICAL NoTICES, No. V.

(1.) New Works,

Das Kryslallo-chemische Minerahysfem von Gustav Rose, 156 pp.

8vo, with 10 wood-cuts. Leipzig, 1852.—A classified catalogue of

minerals, based on the system of Berzelius, with their chemical form-

ulas, follows an introductory chapter of 16 pages. The classification

includes the following grand divisions,

I. Sinnple bodies : with the subdivisions, (1) Tesseral, (2) Dimetric,

(3) Rhombohedral, (4) Triinetric and Clinohedral.

II, Compounds of Antimony, Arsenic, Tellurium, Sulphur and Se*

lenium.

ill. Compounds of Chlorine, Fluorine, Bromine and Iodine.

^
IV. Oxygen compounds, divided into (A) binary compounds, (B) not

binary; the latter subdivided into (a) compounds of R-0, orRO; (J)

ofR^O^; (c) of RO^—carbonates; {d) of RSQ^—phosphates and

arseniates; RO^—(e) silicates, sulphates, chromates, molybdates, tungs-

tates, tantalates, niobales, pelopates.

Tbis classification is followed by notes on the crystallization and

composition of many of the species. The remainder of the volume is

a catalogue of minerals, following the same classification, but In which

the species under each division are arranged in columns according to

their system of crystallization.

Elemente der Mineralogie^ von Carl Friederich Naumann, Professor

an der Univ. Leipzig. 3d edit. 448 pp. 8vo, with 385 wood-cuts. Leip-

zig, 1852,—Prof. Naumann in his excellent work, commences with

crystallography, the elements of which are presented without entering

into mathematical formulas.' The physical and chemical characters

and classification of minerals occupy the next 90 pages, and are treated

with much detail and system. In his classification of species, which is

related to that of Mobs, he adopts 16 classes:—!. Hydrogenoxyd ;

II. Hydrolytes; III Chalcites ; IV. Haloids; V. Earths; VI. GeolUes;

vn. Amphoterolites
; VIIL Chalcolites; LX. Tanfalitoids ; X. Metal

^ --,, -_ ^...,^ ouijiiai lu uiuL adopted (as a modification or i>iui

system) in the 1st and 2nd editions of Dana's xMineralogy. The author

enumerates and describes 613 species of minerals, giving the crystal-

lography and chemical characters of each briefly but with precision,

and meationing the prominent localities.

1
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Lehrhuch der KrystaUkunde oder Anfangsgrimde der KryslaJIo-
grapJiie, KrystaJlophysik^ und Krystallodiemie^ von C. F. Rammels-
BERG, Dn und Professor an der Universitat zu Berlin,.elc. 236 pp. 8vo,
wiih 250 wood-cuts.—This work is a Text-book of elementary Crys-
lallography, in which the subject is presented with clearness, and well
illuslraied with figures. The Chapter on Isomorphism and other points
in chemical crystallography, give special value to the work.

OioerCs Report on the Geological Survey of Wisconsin, Iowa and
Minnesota. Noticed in this volume, p. 296.

Foster and Whitney's Report on the Lake Superior Eegion, 2nd
Part. Noticed in this volume, p. 295.

Ehmenlos de MineraJogia^ par Ignacio -Domeyko, Membro de la

Universidad de Ciiile, Professor de quimica y mineralogia en el Colegio
deCoquimbo. 382 pp. 8vo, Serena, 1845.—This valuable manual is

dedicated to the youtlis of Chile. No one has done so much towards
developing the mineralogy of that country as Prof. Domeyko;>and
his researches have been rewarded by the discovery of several new
species. His work has a special value on account of its fullness upon
the ores and mineral products of his adopted land.

(2.) New Species.

On OsteoJite^ a neio mineral near Apatite; by C. Bromeis, (Ann,
Ch. Pharm., Ixxix, 1 ; in Ausz. Pharm. Centr., 1S51, 901 ; here from
I^^eb. u, Kopp^s Jahresb. f. 1851, p. 813.)—Osteolile is externally a
chalky or clay-like mineral, not becoming plastic in water, VViihin, it

is fine granular or compact and resembles lithographic stone. Taste

Ijke clay, and adheres to the tongue. BB. acts like pure phosphate of
Itme. Nitric and hydrochloric acids dissolve it, producing a little gela-

linous silica. Analyses (I) by Bromeis, the compact part; (11) the

earthy by Ruetz
;
(Hi) the intermediate, by Ewald, under Bunsen^s

*^irection.

*• 36-88 49-41 4-50 1-85 0-93 047 O'TG 0-62 TSl 228= 99*51

|L 37-41 49-24 2 75 2-78 1-25 0-79 081 0-46 2-34 3-45=10I-28
IIL 3716 48-20 2-03 2-31 trace 1-85 0*73 0*43 255 3-62=: 98 SO

Also a trace of chlorine in No. 1. The mineral contains therefore 86

P' c. of phosphate of lime [(^x^ f), but fails in the fluorid and chlorid

^hich characterizes apatite. It is a product proceeding from the alter-

ation of dolerile.

Dimorphin^ from a Fumarole of the Solfatara, Phlegrtean Fields;
A. ScAccHi, (Mem. Geol. Sulla Campania, Mem. iii, and J. f. pr. Chem.,
Iv, 56.)~Dimorphin is a sulphuret of arsenic ; the exact constitution

J^s not been ascertained, but Scacchi deduces from his researches, As^
pi which would give 24-55 of sulphur and 75-45 of arsenic. Occurs
*^ small orange yellow trimetric crystals of adamantine lustre; powder
«3ffron yellow, G.:=3-58.
A. Scacchi distinguishes two types of crystals, represented in figures

^ snd 2 (copied with a different lettering).

The vertical and two lateral axes have

In one, the ratio a-'b- c=l :
1*287 : M53.

In the other, " a : J : c=l ; 1-658 : TSOS,
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The first affords the vertical prisms 12r 38' and 96° 20'; the octa-

hedron 119° 14', lir 10', 98° 40'; the brachydiagonal prism (basal

angle of prism) 75° 40'.

1.

2.

In the second, there is the vertical prism 122° 14' (calculated, 121

48' observed) ; the octahedron 126° 40', 120° 40', 83° 52' ; the brachy-

diagonal prism 62° 12',

[If we make i=l in the above ratios for the axes, then

For Type I, a:b: c=zl : 1*287 : M53=0-777 : 1 : 896.

For Type II, a:b:c~l: 1-658 : l-508=0'663 : 1 : 0*903. .

The two types differ therefore almost solely in their vertical axes;

for the slight difference in the ralio of the lateral axis is withjn the

limits of error of observation. The ratio of 603 to 777 is nearly as

1 : 1^. If this ratio were exact, it is obvious that the two types would

have the same vertical axes, and the difference would be simply a ^*''

ference in the secondary planes, the octahedron of one being |Pi ^"^

of the other IP. But this ratio is not exact. Adding fo 603 its foufth,

it becomes 754 ; and adopting f and 1 as the true expressions for the

secondary planes meniioned, the two types will differ in the vertica

axes, by the small difference between 0'777 and 0-754, and this is m

accordance with known differences in other cases dependent on iso-

ttiorphous substitutions. The axes will then be as follows:

Type I, a:b:c = QUI : 1 : 896.
4(

II, a:b:c= 0-754 : 1 : 903.

The planes in this case will have the symbols given on the "g"^ -

r.r.:^A^, .u_ i..._.- _ r___- o-__yu:\ :^ 7..u;,.h ihp crystal ot
in which the cr\

i
The figures have the shorter* lateral axis parallel '°J^f .^^^^oMQ';
J. D. D.]

i=130°
In figure 1, according to Scacchi, the angle P:|i

150° 49': n: 1= 131° SC.40 w : 12

MelinopJiane, a new mineral ; Th. Scheerer, (J. f. pr. Chem-^
.^'

449.)—This species is near Leucophane and nossibly •c^<^"'"=^' ^
'

•

Its color is sulphur yellow, citron or honey yellow ;
lustre vitreo .

hardness 5: R—"inn r»„i., ^„„ ^:^.;„^f ^lonvacrA. ComposiliouG.=3 00. Only one distinct cleavage

Si
44-8

Be
22

Si Sn(SlQ?) fe
124 1-4 11 Sl-5 0-2 2-6

F
2-3
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with 0-3 of niobic acid, zirconia, o.xyd of cerium and yttnar=98-8. It
comes from the zircon-syenile of Frederiksvarn, Norway, along wiih
eteolite, black mica, violet-blue fluor and magnetic iron.

^
Sunadin^ or glassy feldspar,—Nal^mann recognizes this as a dis-

tinct species (Min. 3d edil,, p. SOO). Ii is monoclinic like orthoclase;
bul the anale of the rhombic prism is 119^ 13', and the inclinalion of
the axis 63° 55' (65° 47' in orihoclase). Formula same as for ortho-
clase, but often contains lime and magnesia. Common in trachyte and
phonoliie.

MoutmoriUonile,—This name is given by Salvetat to a species near
Halioysite, analyzed by Damour, from Montmorillon, Department of
La Vienne. Formula Si S>-|-6fi.

On Scleretinife^ a neio Fossil Resiiiy from the coal measures of WI-
gan, England; by J. W. Mallet, (Phil. Mag. [4], 4, 261.

j

3n small drops or tears from the size of a pea (o that of a hazel-nut.
^riiiie, with the fracture chonchoidah Translucent in thin splinters,

t^lor black, but by transmitted light reddish brown ; streak cinnamon-
brown. Lustre between vitreous and resinous, rather brilliant. G.zr
l'lo6. ri.rrS. Heated on platinum foil it swells up, burns like pitch,

^^uh a disagreeable empyreumatic smell and a smoky flame, leaving a
coal rather difficult to burn, and finally a little gray ash. In a glass
tuoe, yields a yellowish-brown oily product of a nauseous empyreu-
"^atic odor. Insoluble in water, alcohol, ether, caustic and carbonated
alkalies or dilute acids ; and even strong nitric acid acts slowly. Com-
position :—

Carbon, Hydrogen. Oxygen. Ash.

1. 76-74 S-S^ 10-72 S-68

2. 77'15 905 10-12 3-68

affording the ratio C^^H- Ourcarbon 77'05, hydrogen 8'99, oxygea
10*28, ash 3*68. Taking the number of atoms of carbon at 40, which
exists in so many resins, the formula becomes C^^U-^0^. It is near-

est in composition to amber, which contains C^^H^^O'*.

(3.) Described Species,

Diamond.~The diamond has been found in the Australian gold

region.

,
Phlegraan

Mem. iii,and

•'• f- pr. Chem., lv,'54).—TheTviisenite is from a hot cavern at Misene,
and occurs in silky fibres of a dirty white color. Mehs easily when
'heated and gives out water. Composition :

—

56-93 3657 0-38 6*12

Formula, R s+ft S.

Trona,-—Efflorescences of Trona orsalseratus occur near the Sweet-
^ater River, Rocky Mountains, mixed with sulphate of soda and chlo-

^'^ of sodium. Three grammes of the salt in dry powder afforded

SECOND Series. VoL XV. No. 45.--May, 1 853. 56
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Dr. L. D. Gale 0-9030 of carbonic acid corresponding to 1-73239

grammes of the sesquicarbonate. (Stansbury's Rep., p. 420,)

Alum from Alum Point, Great Salt Lake. This alum is found by

Dr. L. D. Gale (Sransbury's Report, &c., p. 420) to be a manganese

alum, and crystallizes in acicular 4-sided (?) prisms. Taste like that

of ordinary alum but less strong. It occurs as an efflorescence on a

slate rock- The specimen received by Dr. L. D. Gale was recrystal-

Jized before analysis, as it had lost part of the water. It afforded in

an imperfect analysis

S Mn 51 S
13-0 89 4-0 180

Heavy Spar,—Analysis of a crystalline variety from Thurnberg

near Durlach, by E. Riegel, (Jahrb. pr. Pharm., xxiii, 348; Lieb, u.

Kopp's Jahresb. f. 1851, p. 815.)

BaS SrS Si Pe H
93-^2 0-86 S-75 0-64: 0-50 99'67

Arragonite of Thurnierg., near Durlach.—Analysis by E. Ri£gel,

(ibid)—carbonate of lime 96-04, carb. strontian 2-20, ¥e 006, water

0-32=9862.

Calc Spar.—The crystaMograpby of calc spar has been revised with

great thoroughness by F, X. M. Zipfe. The whole number of distinct

forms is 127, viz : 36 rhombohedrons, 79 scalenohedrons, 7 pyramids,

and 5 prismatic including the terminal plane. (Denkschrifien der

mathem.-naturw. Classe d. kais. Acad. d. Wissensch. in Wien, Bd,

iii ; and Lieb. u. Kopp's Jahresb. f. 1851, p. 817-820.)

The Carrara Marble, of best quality, afforded P. M. Kjett^i, on

analysis, (J. f. pr. Chem. Ivii, 324), carbonate of lime 98-7654, car-

bonate of magnesia 09002, silica (0-0059) trace of pbosphoric acid

and loss 00961, oxyds of iron and manganese and alumina 0-08zi),

quartz sand 0- 1558= 100.

Limestones.—Ana]yses of Silurian limestones of the Late Superior

region, by Foster & Whitney, loc, ci4. p. 192. The limestones con-

tain for the most part a large amount of magnesia.

cit,, p. 83.
'/

Se7eni/e.—Crystals of Selenite are common in connection with an

impure limestone in the Des Moines country, Iowa. D. D. Oi,7£N, -Kep-

Geol. Survey, Wisconsin, etc., 1852, p. 98.

On Lancasterile and Magnesile ; J. L. Smith, and G. J. Bkitsh.

This vol., p. 213, 214,

Apatile.—C. Rammelseerg has analyzed the pseudo-apatllc of Brei-

thaupl, and obtained the following constitution, showing that it is a

impure apatite (J. f. pr. Chem. Iv, 486).

40-30 ^~lm& 540 014 I'TS
4-<)0

The fluorine was not determined. Only a trace of chlorine was
detecte •

i

1



)

Mineralogy and Geology/. 435

Phosphate of lime nodules in Silurian rocks of Canada,—W. E,
Logan in Rep. Progress of Geol. Survey of Canada, 1852, p. 28;
with analyses by T. S. Hunt, p. 105. This volume, p. 129.

On Childrenite; C. Rammelsberg, (Pogg. Ann., Ixxxv, 435).—This
rare mineral is irinietric, with the axes 0-67113 ; 1 : 0-63912. The
crystals are yellow, yellowish brown, and brownish black, and form
druses on spathic iron. Gr:=3-28-3-247, H=6. Gives on heating
niuch water, colors the blowpipe flame bluish green, and will) the fluxes
gives the reaction of iron and manganese. Dissolves In muriatic acid
Jn powder after long dlgeslion, and the solution contains phosphoric
scid, alumina, and the oxyds of iron and manganese. Analysis :

? 5l fe Sin Sig ft
28-92 14-44 30-68 9'OT 0'14 1^9S

Oxygen 1&20 674 6'Sl 203 014 lj*09

Oxygen ratio for acid, peroxyd, protoxyds and water, 15 : 6 : 8 : 15,
giving ihe formula (2 Ri f+'i\^ ?)+15H:.

Quartz,—\ large 6-sided prism, 2 feet long, as stated by Prof C. U.
Shepard, now weighing 175 pounds, was found at VVaterbury, Vt. by
Mf. M. M. Carleton^ The widih of the broadest prismatic planes is 14
inches, of the others, 8 and 9 inches.

Opal—Analyses by G. Bischof (Lehrb. d. Chem. u. Phys. Geo!., ii,

1837, Liebig und Kopp's Jahresb, for 1851, 762) of I, a brown shining
^pal from Trachyte of Rosenau in the Siebengebirge ; II, a dull yellow-
ish, lb. ; IIIj a yellow, ibid,—after ignition :

^
Si Xl Pe Ca Mg K

\<^ 9612 0-60 8-30 trace OOS =100—loss by ignition 5'11

I * 9600 3-49 0-40 06=::100 « ** " 5-00
n,a 94-49 0-60 4-85 trace 60 =100 « " " 6-77

^A6 94-67 5-26 0-02 005=100 « « ** 5-95
li^ 95 05 4-37 99-92

Magnesian Opal^ from near Harmanjick^ Asia Minor.—J. Law-
^E^CE Smith obtained for the composition of this opal, which occurs

^*^h serpentine and carbonate of magnesia,

Silica 92-00, Water 4'1 5,
Magnesia 3-00.

It occurs also on the island of Mylilene.

^aiholiie of Isle i2o?/a/.~AnaIysis of the massive variety by Foster
and Whitney (Ioc. cit, p. 101).

.8i Ca B Stn -&

37-64 3463 21-88 (loss) trace &'«U

Gymnile,~k serpentine mineral from the Tyrol, described by Lieb-

^^'EK mid VoRHATTSEN, examined by J. Oellacher (Zeitschr d. deuisch.

geol. Gesellsch. iii, 222 ; im Ausz. Jahrb. d. k. k. geol. Reichsanst.

(1S50), iv, 608; here from Lieb. u. Kopp's Jahresb. fur 1851, p. 804)

»ndF. Kobell (Munch, gelerte Anz. (1851) xxxiii, 1; and ibid) and

shown to resemble ^ijmnite. It looks like gum arable, and is brittle,

transparent or translucent; color yellowish white to honey-yellow.

Tasie clayey; adheres a little to the tongue; becomes more transpa-

rent in wafer. H. according to Vorhausen, =2-5—3; G, =1936—
2'155, BB. fuses only on the edges to a while enamel. Easily dis-
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>.

solves in concentrated hydrochloric acid, with a separation of floccu-

lent silica. Analyses
:^^

40-40

41-50

M£7
35-85

3S-30

0-38

Apatite
0-77 22-60=^10000

20-50— 100-30
X By Oellaohcr,

ir. By Kobell,

Formula according to Oellacher, JVlg Si+5ig fi^ ;
Kobell, %3 gi-j-sg.

Serpentine in Canada.—Mr. T. S. Hunt gives the following analysis

(Logan's Rep.) of a serpentine from Ham—a variety of a greenish

white color, subtranslucent ; H. 3'5.

Si

43-4 3G
Mg
40-0

(loss)

13-0

A serpentine of a grayish-green color from Ireland, Canada, afforded

Silica 43-70, magnesia 23'46, alumina with peroxyd of iron 2300,

water ll-57:zrl01"73. G. z=:2'652—2-658, Another serpentine rock

from near Nicolet rock, had the specific gravity 2"701.

Kerolile^ Bowenite^ and WilUamsite.
J- Britsh. This vol. p. 211, 212,

G. Rose thus names Werner's Talc of Taberg in

J. Lawrence Smith and G.

Tabergite,

Wermland, which according to Svanberg's analysis is near chlorite.

Clinochlore.—The following; is a figure, natural size, of a large

crystal of clinochlore from
phia. The measurements
publish our results. It has

the cabinet of Thos. F.

vary so widely that we
a rhombohedral aspect.

Seal, of PhiladeN

do not at present

J. D. Dana.
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^
Pyroxene,—R. Hermann has applied his principles of " Heterome-

rism'' lo several minerals referred by him lo the Pyroxene series* (J.
f. pr. Chem., Ivii, 193). The paper hardly admits of an abstract.

'/ M. KoKsciURov has
described and figured some remarkable crystals of the chlorlie of Ach-
matovsk, (Verhandl. der min. Ges. zu St. Petersburg, 1850-1851).
The form is rhombohedral, and hemlhedrally so (or tetartohedral, lo
the hexagonal prism.) Tliere is a resemblance in some of them to a
common form of specular iron. On6 of the crystals is nearly 6 milli-

i^ieters in diameter, and is remarkably perfect and symmetrical in its

faces. Thp nthpr-a nr^ 1 tn 1^ Figures 4, 5, 6

4.

6.

6.

represent two of the crystals.

^12

113° 10', P : |R (a in figure)

124° 43'.

P : R=113° 58', R : R=75° 22^',

-71" 24"110° 20 |R- ^R
1
02-' 1C,

105° 55'.
fR : f2=152^ 3', K : f2=152' 32', P : ^-2=

A few of the other angles determined by Kokscha-
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rov from different crystals are -|-Tl :—11=125° 38^ P (OR) : |Il

118" 5^ tR:fR=:80^21^ P:fR=117"25, P : 2R— 102° 32', The
vertical axis as stated is r94818, the lateral beino; 1.

Kokscharov reviews the angles of chlorite crystals as given by other

observers. In a chlorite from Zillerlhal, P : mR—\0\° 10'~104° 20',

G. Rose. JR gives for this angle 104° 15'. P(OR) : fR=:126° 32',

near 126" 35' an angle deduced from Descloiseaux's measurements of

a Zillerlhal crystal. Breithaupt gives the angle for tlie terminal edges

of a rhombohedron 106° 16' 15"; this gives OR : mRrrl36° 9' 17";

and mR therefore equals fR, which gives OR : ^R =: 136° 2' 50".

Lophoile of Breithaupt has the angle 0R:?«R=105° 14'— 105° 25',

and Descloiseaux calculating from the pyramidal angles 132° 40' and

106° 40', obtained 105° 33'. mR in this case equals f R, and OR : fR
105° 32'.

Pennine according to Frobel gives the angle OR : mR=99° O""; this

corresponds to J^4.R
; OR : -L4R3=:99° 1' 16". Descloiseaux makes this

angle 100° 30' 40", which would correspond to VR '> ^^ = VR^^^^"
29' 37". -L- R •• -^R=:63° 14i'.

Kdnwiererile of NordenskCold (Rhodochrome of G. Rose), afforded

Kokscharov the angles, partly by calculation, P : %"-R=r95° 31'; P:

%aR=93° 58', -^^ R : ^R=60° 55', ^R : suiB.—m° 28' 32". The

crystal figured (fig. 7) is a hexagonal prism, nearly barrel-shaped,

owing to the planes ^^R and ^=?-R, which vary but little in direction

frora the prismatic planes. In another crystal P : |R=109° 4' 22" and

|R : f-R=70° 8'.

The Rhodonite or Fowlerile of New Jersey, in massive specimens

of a reddish color, afforded Rammelsbcrg (J. f. pr. Chem., Iv,486)

:

Si % f^e Za Ca Mg fi
46-70 31-20 8-35 5-10 6-30 2-81 G-2S=100-Y4

Oxygen, 24-25 *7-Ol7 1-85 l-QOt IS 1-104:

On Hamite ; by C. Ramaielsberg. This vol. p. 279.

Fyrosclerite,—The Pyrosclerile (or Kammerente) of Texas, Lan-

caster Co., Pa., has been named Rhodophylliie by Dr. F. A. Gemk,
(Proc. Acad, Nat. Sci. Philad., 1852, 117). The mineral occurs in fo-

liated masses, and sometimes in small hexagonal scales or crystals-

H.z^2-5. G—2-617 (at 77^^ F). Color peach-blossom red, graysh

and silver white ; lustre pearly. Scales flexible, but not elastic. Analy-

sis by Dr. Genth

:

Oxy.

Si 'A\ ^v fe ]?ri i[g Ca ti-^B. t: S

irac^ 35-86 trace ^0-28 O'lO 12-79i=:10059

. 35-22 — 0-28 010 1312=1010^

UOS Oil 002 11-66

38-41 1815
32-93 11-U 6-85 V43
n-12 619 212 032

Oxygen ratio, for the water, protoxyds, peroxyds and silica, equals

11-66: 14 53:731: 17-12=:l-6: 1'99: i :2-34. Fluorine and phos-

phoric or boracic acid could not be detected.
"

,

This mmeral has been analyzed also by Mr. Garret ; see this vol-

ume, page 332.

Delesse has examined (Bull. Geol. Soc, France, [2], ix, 122) a pyros-

clente {?} from the crystalline limestone of the Vosges (at St. Philippe;-
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It has a clear green color, to grayish green or bluish green, and some-
times emerald green

; lustre greasy ; hardness so slight that h has been
considered a serpentine. G. =2-622. Attacked completely by boiling
muriatic acid, without gelatinizing. BB. fuses with efiervescence lo a
white blebby glass. Analysis gave :

^' St ^r fe lln Ca ]ftg (Lj Jiff.) fl
38-29 26-54 trace 0-69 trace 0-67 22 16 11-65=100

Pyroeclerite is often confounded with serpentine; its structure is
usually more or less foliated, though sometimes fibrous.

On Pimelile.—W. Baer (J. f. pr. Chem. Iv, 49) has analyzed one
of two minerals called Pimelite by Karsten—the harder kind—and ob-
tained, as ihe mean of two analyses

:

Si

35-80

Oxygen, 1860

Pe il Mg n a
2-69 23 04 14-66 2-78 21 'OS

0-81 10-79 5-69 050 18-69

100

The oxygen ratio for ihe water, protoxyds, peroxyds and silica, is

18-69
: 6-28 : 11-60 : 1860, whence M. Baer deduces the ratio 3 ; 1 :

3

' 3, and the formula (ihr, yif Hi+2 (Si, 3Pe) §i-f9lt

Specific gravity 2-71 to 2-76. Heated in a tube, blackens and yields
water and a bituminous odor. BB. with soda gives a slag, and some
nickel may he washed from the charcoal. li. 2*5; lustre waxy ; feel
greasy; translucent on the edges; does not adhere lo the tongue-
Wssolves in muriatic acid, even after healing.
The other pimelite of Karsten, called also Chrysoprase Earthy was

analyzed by Klaproih (Beit, ii, 134).
A silesian mineral analyzed by C. Schmidt (Pogg. Ann. Ixi, 388,)

snd called Pimelite^ is a different species, and is called Alizite by
<^locker. Its specific gravity is 1*44— 1*46. Composition;

Si Xi Mg Fe Ca 5l ]ft

5463 82-66 5*89 I'lS 0-16 'O'SO 5-23

affording the oxygen ratio 1:2: 6, and the formula 2(2iri, ifg) Si+A

Pipe- Claysfrom Nassau.—Fkesenius, after separating the sand and

hydrated silica from a clay from Nassau, gives the following for^its^

composition, according to one of his analyses: SiHca 55-40, Alumina
31-04, water 8'00; in°anolher specimen he found 9-13 of water. Fre-

senius deduces the formula:

*l SP+2ll=:^Si 57-14, 3^1 31-72, fi 11-14=100.

Bone^slate or Novaculile.—k very superior quality occurs on Carp
•River, Lake Superior Region (Foster & Whitney, loc. cit., p. 83).

Zeolites of Scotland.—The Pectolite found on the Isle cf Skye at

Storr, afforded Dr. A. J* Scott (Jameson's Edinb. New Phil. J., liii,

277)

:

Si ^i Ca ]!Erg ^^a fi

52-007 1-820 32-854 396 7-670 5-058=:99-805

giving the oxygen ratio for the water, soda, lime, silica, 2 r 1 : 4 : 12,

whence Dr. Scott deduces the formula,

^a Si+Ca4 Si«-f2fi—silica 52*6, lime 32-4, soda 91, water 5-9.
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h is in compact fibrous masses, of silky lustre, and is exceedingly

lough. G. :=:2-784. BB. fuses to a bead without iniumescence. Par-

tially soluble in hydrochloric acid with the aid of heat, viscid flakes of

silica separating.

Scolecile occurs in greenstone in long radiated needles, on the island

of Mull. Composition according lo Dr. Scott

:

Si XI lime fl
46-214 27-00 13*450 13-780=^100'444

.

corresponding to the formula of Scolecite.

NafroUle^ is found at BIshoptown, Renfrewshire, in pure acicular

crystals, 2 inches long, "interlaced into a felly mass," associated with

mesollte in long radiated needles, and calc spar. Composition, accord-

ing to Dr. Scott

:

Si XI S"a fl

47-626 27-170 15-124 9*780=99'70O

The Laumonile of Storr in Skye, afforded Dr. Scott

:

Si 'M U fl
53-048 22-943 9*676 14639=100-306

It is associated with stilbite. The same mineral from Snizort in

Skye, has been analyzed by Connel.
^

Leonhardile of Copper Falls, Lake Superior Region,—Messrs. Fos-

ter and VVhitwey (Ioc- cit., p, 104) give the following analyses of a

mineral which resembles Laumonite, but remains unaltered : ihey were

made by Mr. G. O. Barnes, under the direction of Mr. Whitney:

Si 51 6a s
65-96 21-04 10-49 11-93==99-42

5504 22-34 10-64. 11-93==99-95

Algerife.—After an examination of many specimens of this mineral

in different cabihels, and especially a fine suite in the collection of

Mr. \Vm. S. Vaux, I am satisfied that the form of the crystals is a

square prism. In external appearance, they would not be distinguished

from scapolite, and this naturally suggests some relation to that species.

J. D. Dana.

Feldspar of the Granite of the Lake Superior Region.—Uessrs.

Foster and Whitney (Ioc. cit.) give the following results of an analysis

of this orthoclase :

—

Si Si tt little J'e Ca t IS^a 3
66-70 18-68 0-30 9-57 3-58 0-70=99-53

Oxygen, 34-66 8-64 2.63 062

Vnionite identical with oUgodase ; J. Laweence Smith and G, J-

Brush. This vo!., p. 211.

On Pelaliie and Spodumene ; C. Rammelsberg. This vol., p.
277.

Spodumme and Pelalite are reviewed by R. Hekmaimn (ibid., p- 276)

and various species referred lo the same types. Spodumene, Actniie

and Laumonile are considered as belonging to the spodumeneJamU}/,

and not to the pyroxene family, although so near It in crystallization.
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In the application of heteromerism to spodumene, (J. f. pr. Ch., Ivii,

276,) he supposes the two fundamental compounds (a)=S^ Si^-fSSi^

;

(b)=2R'" 5i2^aHSi2, and makes ihe varielies or species to consist of
a and b either singly or in different proportions.
The Petalitefainilij is made to consist of petalite, castor, heulandite,

.•desmine (stilbite), edelforsile, neurolite and brewslerite. Pelalite is
described as monoclinic, like heulandite, the angle between one cleav-
age face (corresponding to M in fig. 1, heulandite, Dana's Min.) and
another less diylinct (plane e of figure referred to) being 117° 30\and
a third in the same vertical series, HT 30', A plane in the same se-
ries observed by Breithaupt in his Castor (corresponding to T in the
heulandite figure) makes with M the angle 129°. '

Siilbite is recognized as monoclinic, Breithaupt having shown that
the ordinary forms are compound crystals and related to heulandite.

Garnet,—A massive reddish translucent garnet from FTaddam afforded
Rammelsberg (J. f. pr. Chem., Iv, 487)

Oxygen,

Si SI t^ iln 6a ii-
S6-16 19-76 11-10 3218 0-58 0-22

1879 9-23 . 2-46 7-21 016 009- G—4-273

Allanite in Canada, Occurs sparingly in thin tables in a feldspalhic
rock on the mountain road from St. Joachim to Bay St, Paul, about two
leagues before reaching the latter place (T. S. Hunt in Looan's Rep.,
cit.* p. 120).

* P^^liife til Syenite near Dresden,—The similar associations of or-
tnite at Dresden and Hitteroe are pointed out by E. F. Zschau in a pa-
.per in Leonh. u. Bronn's N. Jahrbuch, 1852, p. 652,

Mineral resembling Sclwrlomite.—C. Bkrge^ianx (Pogg. Ann.I.xxxiv,

486) has analyzed a mineral from Brevig, resembling a lilile schor-
Jornile but with the form of garnet. It occurs in large crystals with zir-

con, titanic iron, in feldspar. H. =5. G. =3-88, after heating 3898.
BB. infusible

; with soda a yellowish glass; with borax, both when hot
^fid cold, a yellowish green pearl. In hydrochloric acid dissolves easily

DGfore heating and with more difficulty after healing. Analysis;

Si Fe Ca STn Ti,2,t

33-35 S-l-GO 25-80 1-81 3-67 9S-61

There is also a trace of magnesia and potash. Separating the titanic

oxyd and part of the oxyd of iron as titanic iron, and the zirconia as

^i^con, the rest would have the composition oi garnet, and Bergemann
supposes that this may be the true nature of the mineral.

Mica.—Ettling on a new form o( twin crystal of mica. (Ann. der
^h. u. Pharm., Ixxxii, 337.)

Phlogopite,—A mica in the crystalline limestone of the Vosged,
^as found by Delesse (Bull. Soc. Geo)., [2], ix, 121) to consist of

P lossbyign.

0-22 l'51=99-9t
Oxvgen,

Si ^I Fe iin Ca Mg Xa K
37-54 19-80 1-61 0-10 0-70 30-32 1-00 717
1951 925 0-37 02 0-20 11-73 0-26 I-22

Seco^-d Series, Yol. XV, No. 45.—ilay, 1853. 67
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It is remarliable for the large proportion of magnesia. For.:ouTa

Sft^ Si-ffi^ Si. Delesse observes that phlogoplte occurs in granular

limestones, especially the dolomilic, in France as well as in America.

Oa Emerylile^ Euphyllite^ Margarile^ Mica; by J. Lawrence
Smith and G, J. Brush.—This volume, p. 207.

Emerylite.—G. Hose (Kryst.-Chem. Min., 1852, p. 40) makes em-

erylite identical with diphanite, under the formula 2(Ca,f'e)-Si-f3Xl-Si+'ifl'

[The analyses of maryarile by Hermann and also by Dr. J. Laurence

Smith and G. J. Brush, prove its identity with margarite. See this

volunie, pp. 46 and 208.]

Tourmaline.—C. F. Naumann has reviewed the published analyses

of tourmaline, (J. f. pr. Chem., Ivi, 385,) and after showing that the

oxygen ratio for the protoxyds and peroxyds among 29 varieties anal-

yzed by Rammelsberg, varies from 1 : 3 to 1 : 16; he adopts Her-

Tnann**s view of Heteromerlsm, in explaining the composition.

Lapis Lazuli in the Cordilleras of the Andes.—Mr, F. Field men-

tions (Quart. J. Chem. Soc, iv, 331) the occurrence of large masses

of a bright blue rock in the Cordilleras, which proved on analysis to be

Lapis Lazuli, interspersed with small veins of pure carbonate of lime.

The particular locality is not mentioned. It afforded on analysis:

—

Si XI S Fe Sig ]S-a G Ca
37-60 11-21 1-65 008 O'SG 9'66 15-05 24-10=99-71

On Tourmaline and Epidote ; R. H^EiviANN. (Jour. f. pr. Chem.,

lv,45L)

Euclase.—Kn analysis by J. W. Mallet, (Phil. Mag. [4], v, 127,)

afforded

—

Si Si Se 3Pe Sn
44*18 31-87 21-43 131 0-35=99-14

The formula deduced by Mr. Mallet is Se^Si+sSlSi, or if alumina and

glucina are isomorphous, (Se, ^)4 Si^. Specific gravity, 3036.

Analysis of Beryl from granite of Hirschgasse near Heidelbpr^r, by

M. BoRxNTRAGEK ; and a Beryl from Zvviesel in Bavaria, b} W. MA/rs^

(Jahrb. Min. 1851,185; Lieb. and K.'s Jahersb. f. 1851,779.)

SI XI Pe :6e Sla
66-90 18-15 ' 2-95 1220 =100-20

66-5S 17-82 2-43 12-66 0-11 = 99'5S

^__ ^ ^ 587,.

17-52 7i-65 1-59 0-88 1*13 0-28 0-31 0-17 0*14 0-33 6-14
^

tracr

The formula Th' gi+2fl:. is that of Thorite, with which the species is

identical.

/
's

Rep., loc. cit., p. I18.)--This sphene, named Lederite by Sheparfl

occurs inn crystals and masses in a vein of plumbago, wilh tabular spa ,

feldspar, pyroxene, idocrase and rarely zircon and cinnamon-colore

garnet. H. =5-5. G. =:3-49-3-499, from one locality ;
3-510, Itom
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another. Color light clove-brown or chocolate brown ; translucenU
The following analysis shows it to be identical with common sphene.
Ti and trace of iroa. Si Ca Loss by ign,

40 00 3183 28-31 0-40=l00-54

At Montreal, Yamaska, Monnoir and Brome mountains. The cryslafs
are imbedded in feldspar, minute, of an amber or honey-yellow color,
transparent, brilliant, and highly modified.

Schorlomite.—RAumELsnERQ has revised his analyses of this mineral
and states that the formula of J. D. Whhney is the correct one.* Ram-
melsberg writes it 2^=^ gi-fPeTi^. Fie obtained, (J. f. pr. Ch., Iv, 48S,)

Si Ti ¥e fe Oa -^^5:

25-24: 22-34: 2011 157 20'3S 1-36

ISII 8-81 6 03 035 8-36 0-54Oxygen,

On Molyhdenile from near Readings Pa,; by C. M. Wetherili,
(Trans. Amer. Phil. Soc, x, 315.)—The molybdenite occurs in plates
and scales in quartz. G. :=4*52. BB. on charcoal, white fumes coat-
ing the coal ; alone in a tube, fumes of sulphurous acid. In the pla-
tinum forceps, colored the outer flame yellowish green. Analysis
gave Dr, Wetherili :—

S Mo I'e Si fl
S8-198 55-727 S-405 2 283 0'297

affording, if the impurities are excluded, Sulphur 40'G68, molybdenum
59 332:^100.

On Zircon from near Readings Pa. ; by C. M. Wetherili., (Trans.

rystals jmbed-

jred li by IJ
lustre adamantine.

-*'wi.i. X iuu ouc, A, a'^Q.
J
— 1 lie zircon occurs iii lurj

aed in magnetic iron ore; the largest mentioned m
Dy g- in. nearly. Color chocolate brown; opaque; lusirt; auaujamuie.
Surface uneven and edges rounded as if subjected to an incipient

fusion. G. — 4'595. Composition, Silica 31-07, zirconia 63-50, per-

oxyd of iron 202, water 0-50=100'09,

Berthierile.—This mineral has been announced by M. A. Dattbr^e,

(Ann. des Mines, [5], i, 123,) as occurring in the Vosges in the Com-
mune of Lulaye (Lower Rhine) in antimony veins traversing transi-

tion schists. It is a steel-gray mineral notlamellated like the sulphuret

<>f antimony in which it occurs. It becomes magnetic on calcination.

The proportion of antimony to iron in the ore is about 32 to IS. The
antimony veins of the regions are from a meter to a meter and a half

jn width, but unfortunately they have little horizontal extent, being lost

^D I'amificalions, or abruptly disappearing.

^^alhc MelalUc Iron.-'-Dr, Andrews in an examination into the

p^inuie structure of basalt, has found evidence of the existence of iron

''n a native state. After pulverizing the rock and separating with a

Magnet the grains that were attracted by it, he subjected these grains,

which were mostly magnetic iron, to the action of an acid solution of

Sulphate of copper in °he field of a microscope. This salt produces

Do change with the oxyd, but if a trace of pure iron be present,

^ The analyses in Dana's Mineralogy, 3d edit., p. 394, should properly be credited

to J. D. Wliitaey.- J, ». D.
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copper is deposited. In his trials, there were occasional deposits of

copper in crystalline bunches; the largest of which obtained was little

more than one-fiftieth of an inch in diameter- He observes that with

100 grains of the rock, 3 or 4 deposits of copper can usually be ob-

tained. The basalt of the Giant's Causeway affords this evidence of

the presence of native iron, but less so, than the Slievemish basalt.

The sanne result would be produced, if the nickel or cobalt were

present in fine grains ; but Dr. Andrews considers this very improbable.

The same basalt afforded, on microscopic e.xamination, augite, mag-

netic iron, pyrites and a colorless glassy mineral.

The metamorphic rock of Porlrush—an indurated clay of the Lias,

somewhat resembling Lydian stone in external appearance—under a

microscope is everywhere thickly studded with perfect cubes o( pyriles,

20 of which could often be counted in the space of 1-lOOth of an inch

square; they measured each way about l-2000th of an inch. With a

magnet, minute particles or crystals of magnetic iron were found m
the same rock.

On Nickeliferous iron pyrites^from Kearney Ore Bed^ Gouverneur^

St. Lawrence Co., K Y. ; by Prof. C. U. Shepakd, (Proc. Amer. As-

soc, vi, (Albany meeting,) p. 230.)—This mineral occurs in botryoidal

concretions, somewhat radiated structure and pale bronze color, at the

same place with Millerite. H. =5'5. G. =:4-863. The presence of

nickel was ascertained, but not the proportion,

Limonite containing Vanadium.—A limonite (bohnerz) from Staats-

wald Hardt, Wijrtlemberg, contains according to Dr. A. Miiller (J. f-

pr, Chem., Ivii, 121) about 005 p. c. of chromic acid and not over

0'03 p. c. of vanadic acid.

On the Iron Ores of the Lake Superior Region, e/c—Messrs. Fos-

ter and Whitney's Report on the Lake Superior Land District, Part

llj 1851, p. 50-77. Ores with a metallic lustre and appearance of pu-

rity from the Jackson's Company location afforded

1. Missive. 2. Slaty.

Oxygen, 29-46 29 09

Iron, 68-07 6909
Insoluble, 2'89=100-42 r64=99'82

It is a mixture of the peroxyd and magnetic oxjd. A fine graine

ore, from the Marquette Cotnpany's ore bed afforded iron 70-22, oxy-

gen 29-53, insoluble 0-20=99-95; corresponding to peroxyd of iron

90-58, magnetic oxyd 9-17, silica 020. Some of the ores are pure per-

oxyds, but many are mixtures of the two oxyds.

Iron ores in ihe Des Moines Coal Fields.—Bv. D. D. Owen has de-

tected phosphoric acid in the carbonates of iron of Des Motnes, an

attributes it to the microscopic Lingnias which occur in it. (i roc-

Amer. Assoc, v, [Cincinnati meeting,] 47.)

On Manganese ore from India ; by Dr. A. J. Scott, (Jamesonjs

Edinb. New Phil. J., 1852, liii, 277.)—The ore from Vizianagram i^

bluish black. G.= 4-50. Breaks with difficulty ;
powder dark brown-

ish black. Composition

Si 3Pe ]iig la EedoxofMn
8-300 12-910 2-339 0-339 13-786 1-864=99 73&
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The oxyd of manganese corresponds nearly to the sesquioxyd, the per-
^ centage being manganese 7063, oxygen 29*37-

Another ore from Rimlapatam, afforded, besides impurities, red oxyd
j

of manganese 76*117, oxygen 0655, which is a little less oxygen thaa
is required lo make it a sesquioxyd.

Franklinite of New Jersey.—Mr. A. C. Farringtox, (Proc. Amer.
I Assoc, vi, 241) has observed the interesting fact, that the Franklinite

of the large vein is strongly magnetic where it adjoins the igneous rock
enclosing it, (being taken up by a magnet when pulverized) but gradu-
ally diminishes in its magnetism on receding from the walls of syenite,
It being perceptible only for four feet. Mr. Farrington inferred that

i the metal near the walls was protoxyd mainly and peroxyd remote
from them, and a mixture in other parts.

Triphyline of Bodemnais,—E-ammelsbekg has analyzed this mineral
(Pogg. Ann., Ixxxv, 439) with the following result.

^ f^e Mn ti ^^ K fi: Si
Analysis!, 89-35 41-42 943 l-QS 107 35 1-28 —90 08
Meau of four anal, 40**72 39-97 9*80 7-28 1-45 0-58 0-25=100-05

Oxygen, 22 82 SST 2-19 400 037 010

Formula for llie mean resull, Sfi^ f^-l-2fti P
f
for the first analysis

which gives the oxygen ratio 10 : 7, ^^ ¥^+R4 f^.

The iriphyline on alteration, loses ils alkali, takes up water and oxy-
gen, the iron and manganese becoming peroxyds. The mineral from

t Norwich, Mass., and Damour's AUuaudile are of ihis kind. The Trip-
lile of Limoges, according to Berzelius, has ihe formula B4 P.

The Helerosile of Limoges, or a brownish violet mineral from this

locality^ afforded Raminelsberg,

? J^e St ft

32-18 S1'4G 3001 6-35

giving the formula S7 p^ + efi. But reckoning it as a protoxyd com-
pound, the formula becomes, excluding the water, :ft3 P+fi4 P.

Tripliie of Norwich, Mass,—The crystals of this mineral are re-

ferred by Shepakd (Proc. Am. Assoc, vi, 234) to the monoclinic sys-

tern, and the followinfj angles taken by the reflective goniometer are

given; a rhombic prism, of 130^ 45' to 131° 15'; another exterior, in-

clined to the preceding, 167"; angle M : T (OP : acP ac) 96' ; aclinodi-

agonal prism making with OP the angle lOS''.

.
[Prof. Shepard alludes to the fact that J. D. Dana mentions the ob-

hquity of certain of \he crystals, as an irregularity, and he regards the

ahove view as removing this irregularity. This mode of viewmg them

^^es correspond with the oblique crystals observed. But the irregular-

ity is still a fact, for many of the crystals, (we speak from observation)

l»ave the angle M : T, 90°, and these crystals include the smaller ones,

^'hich are most h'kely lo give the normal form. There is therefore

better evidence, that the crystals are right than oblique
;
and we believe

^rom our observations that the right prism is also the nlore prevaleal

form. There is some doubt as to some of Prof. Shepard's angles.

The angle P : M (OP : ac P' a) is given at 90% while P and M make

^'Ih a plane on the edge intermediate, 108° and 140° 15'; the sum of

^hich angles, if correct, would be 270°. The angle between P and
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D [ptPac and aP] is stated at 119''; while the angles made by P
and D with the plane x^ on the intermediate edije, are given at 138° 45'

and 167" ; the sum of which should equal 299° {119°-^-180°).]

Galena.—Galena of the Upper Mississippi, D. D. OweNj Rep. Geoh
Survey of Wisconsin, Iowa and Minnesota, p. 60,

White Lead ore of Teesdale^ in Durham.—Analysis by J, A. Phil-

lips (Quart. J. Chem. Soc-, iv, 175); oxyd of lead 83*56, carbonic

acid 1605=99.61.

On Leadhillite in Neiaherry District^ S. C, ; by C. U* Shepard,

(Proc. Am. Assoc, vi, 231.)—Occurs in apparently regular hexagonal

prisms, and 6-sided very acute pyramids. Color pale greenish or yel-

lowish while.

MailockiieJ^—IIammelsbekg has analyzed this ore (Pogg.,lxxxv,141)

44-38 Pb O.
Cl-fPb

Molyhdate of Lead.—This ore from Wheatley^s Mine, near Phenix-

ville, Chester Co. Pa., has been examined by C. M. VVetherill (Proc.

Acad, Nat. Sci. Philad., 1852, 55 and 119) without detecting any

chromium. The color of the crystals is light red.

Native Copper of Foster and Whitney
observe that ihe crystals from this region are usually tetrahexahedrous,

formed by a bevelment of the edges of a cube. The largest men-

tioned was one-fourth of an inch in diameter (loc. cit., p. 99).

Crystals of analcime occur at Copper Falls which are penetrated

throughout with delicate ramifications of metallic copper, so that if the

analcime should be dissolved away, the form of the crystal would still

remain in the copper.

—

2b.

On a Copper ore from hetween the Mississippi and Kickapoo ;
by

Dr, D. D. Owen (Rep. Geol. Survey of Wisconsin, Iowa and Minneso-

ta, 4to,^ 1852, p. 53).—This ore is an impure one, resembling chryso-

colla, in appearance being of a light green color, waxy lustre and

fracture, and very brittle. Analysis of a specimen of average quahty,

afforded, protoxyd of copper 25-0 (corresponding \o 19 87 of copper),

peroxyd of iron 48-7, protoxyd of manganese 0*2, insoluble ^'"^^^^^

wiih a trace of oxyd of iron 83, alumina 0*6, carbonate of lime O'S,

carbonic acid 50, water ll'2=99-98.

Copper ore, containing Gold.—This ore, described by Mr. F. Field,

(Quart. J. Chem. Soc, iv, 332,) is soft, of greasy appearance, an in-

tense greenish gray color, somewhat uiclining to red, powder bngn

red. U is from the mine Altar, about 30 leagues from Coquimbo, ana

IS associated with pyrites, blende, galena, and copper pyrites. Compo-

sition ;

o.^o.. ^^ Sb Ca Za Fe Ag /fSOSaO S-912 20-284 36-720 '7-2GO 1-232 0*075 O'Ot'^

* In tLU Jotiraal, xii, 388, from PhU. Mag., [4], n, 120.
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According to M. Domeyko, the ore consists of a mixture of galena,
iron pyrites, blende and gray copper, in amorphous quartz as the
matrix.

ChrysocoUa,—Rammelsberg found in a chrysocolla (J. f. pr, Chem.,
Iv, 488)

^ V r 3

Si Cu Fe 6a % fi
S255 42-32 1-63* 1-76 r06 2068

Oxygen, IGOl 8*53 0*50 0*42 18-.'il

Formula, Cu^ SIH^^-

I Copper ores of Adelaide, Australia.—The foHowIng ores are re-

ported as coming from different mines near Adelaide. Red Copper
ore, Azurite, Malachite, Chrysocolla, Alacamite, with specular iron,

Galena and native Bismuth. The last is accompanied nnh Bismuih
ochre and Iron ochre in a red flinty rock.—A. L. Sack, in Jahresb.
nat, Ver. Halle, 1851, 57.

Arsenical Nickel.—An ore from Allemont afforded Eammelsberg
(J. f. pr. Chem., Iv, 486)

:

S As i;i Pe
2-29 '71-1

1

18-71 6-82—G=6"411

Chloro-hromid of Silver from Chili.—This ore afforded Domeyko
(Elementos de Mineralogia, 1845, 203), in three trials:

Cblorid of Silver, . 51-0 52-8 51-0

Bromid of Silver, . 49-0 47-2 49-0

His specimens were from Chanarcillo ; they were at times crystal-

lized in shining cubes and cubo-octahedrons, having an asparagus or
pistachio green color. G. zr:5-31—5-43. The formula deduced is

A^ CI-[-Ag Br. Olher varieties of a grayish green color, varied nnuch,

affording of the chlorid, 72-9, 65-6, 81-4, 664 per cent. The last was
from Quillota, the others from Chanarcillo.

Mr. P. Yorke has recently analyzed similar crystals (Quart. J, Chem.
Soc, iv, 2) from Chili, and obtained, Chlorid of 'Silver 532, Bromid of

Silver 46-8. Whence he has the formula 3Ag Cl-j-2Ag Brr=Ag 01

53-7, Ag Br 46-3. Specific gravity 5-53.

Cinnahar.—J. Schabus has investigated the crystals of this mineral,

and obtained for the fundamental rhombohedron, 92° 37' 6", the incli-

nation of the faces on the terminal plane (OR) being 127° b' 45". The
angle of the rhombohedron —2R is 71= 47' 10": —SR"110°7'44";
—%R=10r 56' 30 //

Cinnabar of California ; by A. Bealey.—Specimens of this cinna-

bar afforded the specific gravity 4-410, and the composition

Quicksilver,

Sulphur,

Iron, .

Lime, .

Alumina,
Magnesia,
Silica, •

69-36 70-13 69-90

11-38 11-26 1129
1-23 • 1-23

1-40 1-40

0-61 0-61

049 049
14-30 14-52 14-41

Peroxyd of iron and alumina.
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The Almaden ore affords quicksilver 37-79, sulphur ]6'22, iron 10*36,

silica and alumina 35"12. The ore of Moschellandsbern;, gives quick-

silver 66-86, sulphur ir43, insoluble residue 17"0y ; and that of Wolf-

stein, 1800 p. c. of quicksilver.

Crystal of Native Gold,—Prof. C. U. Shepard describes (Proc.

Amer. Assoc, vi, 231) a crystal measuring flhs of an inch across,

weight 121*1 grains. Form the pentagonal dodecahedron. The edges

are raised, as in many other California crystals of this metal.

Gold in Pennsylvania.—Dr. C. M. Wetherill mentions (Trans.

Amer, Phil. Soc, x, 350) the occurrence of gold in the earth obtained

on digging a well ; the exact place is not certain, but it was probably

in Franconia township, Montgomery Co, Several rocks of the neigh-

borhood on trial proved to contain gold in traces along with pyrilesand

magnetic iron. In the earth from the well, along with the spangle of

gold, a white malleable particle of metal was found which gave (he re-

actions of native tin. Judging from the amount of gold obtained, one

hundred pounds of the earth would afford 0*4 grammes of gold, worlh

about 26J cents.

Gold of Canada,—Specific gravity of worn fragments of gold from

the R. du Loup, 15-761, 16-490, 16-654, 17-60, 17-77. The third

specimen after being hammered to a thin plate, and twice annealed,

had the sp. gr. 17*024; and the fifth after the same process, 17-848.

These two afforded, (1) gold 86*40, silver 13-60, (II) gold 87-77, sil-

ver 12-23. A third ia fine scales, gave gold 89-24^ silver 10 76;

G, 1=16 57.

Gold in Vermont.—This volume, p. 174.

Iridosmine and Platinvm of California^—associated with a probably

new element; Dr. F. A. Genth, (Proc. Acad. Nat- Sci. Philad., 1852,

209,) this volume, p. 246.

Platinum and Iridosmine in Canada.—The gold washings of the

Riviere du Loup and K. des Plantes, afford grains of Platinum ;
there

are also tin-while grains, generally hexagonal in form, which prove to

be Iridosmine. (T. S. Hunt in Logan's Rep., cit., p. 120.)

On the Crystallization of Chondrodile ; by J. D. Dana.— -

ical identity of Humite and Chondrodile is well known, but the crystal

lography of the two has not been shown to be accordant. The writer

has given in his Mineralogy (2d edit., p. 388, and 3d edit. p. 280), and

in this Journal, vol. xlvi, fig. 6, p. 381 (1846), the only figure of a

crystal of chondrodile yet published. It represents an acute obliqi^^e

rhombic prism, terminating in large pyramidal planes, lettered e and e,

and having also the planes of a clinodiagonal prism (a) ; M : M (over

side edge) 1=1120, M:e= 157% M:ezz:136°; e:e (in the same

pyramid over clinodiagonal edge, or plane a) —\2T, aia over the

summit S5^ The surfaces were not quite smooth and the angles

were given as approsimntions only. .

We can now exhibit the resemblance to Scacchi's figures of Hurni e

The chem

?

m Pogg. Ann., 1851, Erganz., ii, 161, and this Jour. [2], xlv, 175. The

hemihedral form of humile is represented evidently in the chondrodile.

Consequently the planes M and M are planes of an orthodiagonal prism.
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See for comparison Scacchi's figures, and p. 181, of volume xiv, of this
Journal. The most common plane of the orthocllagonal series in Biimite,
and the only one occurring in all the types, is our i^ or ^-oc

,
(in

Scacchi's figures, i2 of Type I and 111, and i of Type 11) ; and the
front angle of this prism, taking the mean of the three types, is 112° 2'

(HP 28' for Type I, 115° 6^ for H, 109° 31' for III) ; and this is ac-
tually the angle M : M of clwndrodite.
Again, M : e= 136^ Now ^i (foe ) in Type II[, makes an angle

with f2 (Scacchi's n3)* of 134° 23^ Again, M:errl57°, and this
IS very nearly the angle of ^l (^-oc ) on f or | (r* or r^ of Scacchi).
But the inclination of e ; e over a is 127°; and this equals nearly the
angle hetween ^-2(?i^) and f(r^), one above and the other below the
plane of the lateral axes, this angle being according to our calculation

J26° 52'. Considering the dissimilarity of the three types in Humite
and the unevenness of the surfaces measured, the coincidences are as
close as could be expected.

Again, the prism a has the angle 85^
; and calculation gives for the

corresponding angle of a-2 In humite (a plane not given by Scacchi
but between his o and o2},85°34'. There is also another plane (a) in the

figure of chondrodile which is probably the brachydiagonal prism 4-x,
judging from the inclinalion of this plane on the edge between e and c,

which according to the writer^s observation was 166°. t ,

Note on Tabular Spar or Wollaslonile ; by J. D. Dana.—In the

usual mode of viewing the crystals of this species, the relation to Py-
roxene which e-\ists is not shown. But making ihe clinodiagonal the

veriical axis, there is then a vertical prism of 87° 28^ (e, e', in Brooke
and Miller's figure), varying but 23 minutes from that of pyroxene.
The inclination of ihe axes is ^d"" 48^- The vertical axis in tabular

spar is about one-fifth shorter than in ordinary Pyroxene, and this is

the main point of distinction in the form of the crystals*

2. Notice of a crystal of Fischerite ; by Nicholas Kokschakov,

{communicate'd for this Journal.)—The Fischeriie occurs in small trans-

'ucent crystalline plates and crystals in the fissures of a ferruginous

sandstone, near Nischne-Tagilsk in the Urals. Stschourowsky con-

sidered the crystals of this mineral to be hexagonal prisms; but the

Measurements which I have made show that they are rhombic prisms

and not hexagonal. The acute edges of the pristTi are either truncated

or beveled, and the crystals term'inate in a flat summit plane.^ By
Means of the reflect .

"
'

' ' ' ^
'

different rhombic prism
and for the other 99° 56^' (mean of 3 trials). The first measurements

should have the preference; and taking the pri.vm as the prism of the

fundamental series, we have, for ihe vertical (a) and lateral axes {b, c)

theratio a:b:c= x: 1-68196:1
also the prism (rP= 118' 32^ and 61° 28^ and the prism orP2=99° 52^'

and 80° 7^' ; aP - ocPoc =120° 44', aPa : ccPx, =139° 56J^

ive goniometer I have measured the angles of two

isms, obtaining for one, 118^ 32' (mean of 5 trials)

ttystallograpliic svinbols above ^e omit the P.

t In the analyses of humite, p. 279. Fe, should be Fl.

Seco>d Seeies, Vol. XV, No. 45.—May, 1853. 58

s made of the general form

form 77iFd, la giving the
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3. On Argentiferovs Galena from ArJcansas ; by Prof. W. W, Ma-
ther, (communicated for this Journal).—Some of this ore from a lo-

cality not communicated, was lately sent me for cupellation, DifTerent

Specimens afforded silver, varying from 44 to 71 ounces of silver lo the

ton of lead. I have cupelled hundreds of lead ores, and although I have

never cupelled one without finding a trace of silver, there are few as

rich as the one above mentioned.

4.

W
Bed of Perry Counfy ; by Professor

.
, ^

for this Journal.)—Mention has been

made in your Journal, and in the papers, about the coal bed said to be

more than 100 feet thick, and some have quoted me as authority for

such statements. I had never seen it, neither had any one on the Ge-

ological survey of Ohio seen or described it, till last autumn, when I

was called to examine it professionally. The slides of coal on the hill

side, and a thin seam of coal in place in the bed of the small stream

below, and the thick seam of coal 12 \o 17 feet thick near the top of

the hill, are the obvious causes of the great mistake in the thickness of

this coal bed. Persons not acquainted vviih modes of examination, and

the liability of deception, seeing the coal in the hill and along the

slope of the hill, where slides had occurred but ivere not recognized,

and coal in place in the Run, inferred that the whole hill from the vp*

per to the. lower beds was a solid mass of coal. Although we have

heavy beds of caking coals, dry burning bituminous coals, and cnnnel

coals of superior qualities in inexhaustible abundance, I have seen no

coal bed in Ohio exceeding 17 feet in thickness. Many of the hills

however, contain several different seams of coal, and sometimes (wo or

three of them are workable. Iron ore and limestone are associated with'

the coal in the same hills, and in some instances, coal, limestone and

iron ore form contiguous beds with no intervening materials, and of

workable thickness. The iron region of Ohio is now being intersected

by numerous railroads, furnaces are in operation, and others are build-

ing, and the lime is not VQvy fac distant when that district will be

xvhat South Wales now is, and coke or the raw dry burning coals

\viil be the only fuel used for smelting. The iron ores are so abundant

that the lands on an average will yield 5,000 lo 10,000 tons of iron

per acre*

5. On the supposed bed of Coral at a Idgh elevalion, on the

of Maui; by Dr. C. F. Wi.nslow, (from a letter to L D. Dana.
Wahham, Mass., March 13, 1853.)—In your paper on Changes of

Level in the Pacific Ocean, published in the March No. of the Am.

Journ., at pages 171 and 172, I notice the account given you by my
friend, Rev. Mr. Andrews of Molokai, of the existence of coral forma-

tions on the elevated parts of West Maui. In reference to the account

as evidence of the modern elevation of Maui many hundred feet above

the ocean, you observe that it should be received with great hesitation,

until further examined. In this you are right, I have been over the

regions many limes, and examined them with some care. My first im-

pression, hke that of Mr. Andrews, ou simply looking at the rock, was that

.It was calcareous. I took specimens with me for chemical expennrient*

to decide the question of its organic origin. Sulphuric acid exhibitea

no observable reaction nor disengagement of gases, and I consequent y

doubted its calcareous character. Afterwards, in conversalioa wim

dated
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Rev. Mn Ajcxandf^r, (a very acute and highly informed genileman who
is the Principal of ihe Lahainatuna Seminary,) on the nature and origin
of this rock, he informed me thai his first opinions were similar to my
own, and that he had submitted it to sufficient examination to convince
him that there was no lime in its composition. This belt of rock is

about 400 or 500 feet of perpendicular elevation above his residence,
and about 1200 feet above the sea.

From the evidence in my possession on that pointj I think you may
assume, without fear of contradictionj that no coral formation exists on
the very elevated side. of West Maui.

IV. Botany.

1. Principles of the Anatomy and Physiology of the Vegetable Cell

;

by Hugo von Mohl, M.D., etc., Prof. Bat. Univ. Tubingen, etc. etc-

Transhited (with the author's permission) by Arthur Henfrey, F.R.S.,
etc. With an illustrative plate and numerous wood-cuts. London:
Van Voorst, 1852, pp. 158, 8vo.—We desire in a special manner to

commend this condensed treatise not only to botanists, but to animal
physiologists, to medical students, and to all who would obtain a clear
view of the present state of vegetable anatomy and physiology,—

a

knowledge of which, most interesting in itself, is almost indispensable
to the correct understanding of the minute anatomy and physiology of

animals. Prof. Mold is, without question, ihe first of vegetable anato-

mists, and his statements carry with them the highest authority on this

class of subjects. We copy the short preface which he has contribu-

ted to the English translation, as it gives a clear view of the nature

and scope of the work.
" Mr. Arthur Henfrey having informed me that he intends publishing

an English translation of the present treatise, I take this opportunity of

making known to the English reader the purpose I had in view in the

preparation of the book. °The following pages were not originally in-

tended to appear as an independent work, or to give a summary of the

wide subject of the kmlomy and Physiology of Plants, but appeared

as an article, in the 'Cyclopedia of Physiology,' published by Dr. Ru-

dolph Wagner, of Gottingen, drawn up to furnish students of Animal

Physiology, and more particularly the medical profession, with are-

view of the anatomical and physiological conditions of vegetables (of

the cell), in order to enable them to form a definite judgment upon the

analogies which mio-ht be drawn between the structure and vital func-

tions of animals and plants. This intention, together with the circum-

stance that I was compelled \o cvo^A the whole exposition into the

space of a few sheets, rendered It necessary to direct especial attention

to the individual cell, as the fundamental organ of the vegetable organ-

ism. Since, however, the cell only presents itself in anatomical and

physiological independence in the lowest plants, and since, in the more

highly organized plants, both the structure and the physiological func-

tions of the Indlviduaf cells become subject to greater dependence upo5

the other parts of the plant, in proportion as the collective organizatioa

of the vegetable is more complex; moreover, since functions then pre-

sent themselves, of which no trace can be found in the lower plants, it
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became requisite to take account of the plants of higher rank, and of

the various organs which these possess. The treatise, therefore, coa-

tains, if an Imperfect, still in many respects, a more extensive resume

of Vegetable Physiology, than might be conjectured from the title.

" Unhappily, the Physiology of Plants is a science which yet lies in

its earliest infancy. Few of its dogmas can be regarded as settled be-

yond doubt ; at every step we meet with imperfect observations, and

consequently with the most contradictory views; thus, for example,

opinions are still quite divided regarding the doctrines of the develop-

ment of the cell, of the origin of the embryo, and of the existence of

an impregnation in the higher Cryptogams, Both in these and in other

cases, the small compass of the present treatise forbids a more exten-

sive detail of the researches upon which the opposing views are foun-

ded ; 1 hope, however, that I have succeeded in making clearly prom-

inent the chief points upon which these contests turn, and thus in facil-

itating the formation of a judgment by the reader; and I have never

neglected to indicate the literature from which further instruction is to

be derived." •

It may be well to notice the views of so excellent an observer upon

sundry points which have been more or less matters of controversy.

As to the milk-vessels, or vessels of the latex, Mohl inclines to adopt

the view that considers them as intercellular passages which have ac-

quired membranous linings, (p. 2,) He denies that the membrane of

nascent cells is soluble in water, as Schleiden states, (p, 9.) He brief-

ly states the grounds on which, in his controversy with Harting and

Mulder, he successfully maintains that the primary cell-membrane is

thickened by successive concentric layers of cellulose deposited on its

inner Hice, The combination of spiral markings and pits on the wood-

cells of Taxus and Torrcya, as also in the Linden, is explained by con-

sidering the former to belong to a second layer or deposition, within

that to which the pits belong. This tertiary membrane or deposit forms

the spiral fibre or band in the cells of the seed-coat of Collomia, the

hairs of the achenium of Senecio, &c. (p. 18.) The whole subject

of spiral and other markings, rings, dots, slits, reticulations, &c. on ine

walls of cells is expounded in a masterlv and convincing way. Mohl

maintains, (p. 28), as he had done in the Botanische Zeilung, that cel-

lulose forms the basis of all vegetable membranes in the higher plants,

and that what Mulder regarded as peculiar compounds are combina-

tions of cellulose with foreign infiltrated deposits, which interfere with

the chemical reactions of cellulose, but which may be removed by pre-

vious maceration in caustic potash and nitric acid. He now maintains

in opposiiion to his early view (still defended by Schleiden) that th'e

inUrcellular sulstance is a product or secretion of ihe cell, and not an

universally distributed mass in which the cells are imbedded, (p. 33.)

He shows that the thickened " culide'' of Unger, Mulder, Harting, &c.,

consists of secondary layers of cell-membrane, deposited from the in-

side, and infiltrated with some substance that is colored brown by

iodine; with the exception of an extremely thin external pellicle, the

real culich of Brongniart, which is probably a secretion from the sur-

,J\ ^"^^^1'' like that which forms the outer coat of pollen-grams.

(p, 3o.) He insists that the layer of protoplasm, his primordial utricle.
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lining the cell is a soft and delicate membrane, and not a mere layer
of mucilage (p. 37); the mode in which this is constricted and a par-
tition formed hy an inward growth at the fold, in the multiplicalion of
cells by division, is very clearly explained, (p. 50-53.) Free cell-
formation is said to occur, in PhcenogamoLis plants, only in the embryo-
sac, in which both the embryonal vesicle, or rudiment of the embryo,
and the cells of the albumen, originate in tliis manner; in ll)e Cryplo-
gamia, only in the formation of spores in certain cases, as in llie Lich-
ens (p. 58) ; contrary to the view of Schleiden, who long maintained
this to be the universal, and lately a general, mode of cell-production.
Schleiden's original account of the process of the formation of a Ug^g

\ cell from a nucleus is directly controverted in all essential points; the
nucleus, according to Mohl, being always central, and at no time con-
nected with the cell-membrane, hut always enclosed in the primordial
utricle. A nucleus, or mass of nitrogenous substance first has the pri-

niordial utricle, or nitrogenous membrane, developed over its surface;
and then the cell-membrane (of cellulose) is deposited upon this. Iq
Cryptogamous plants, such masses, of larger or smaller size, may be-
come coated with a cell-membrane without any proper nucleus appear-
ing. (p. 57-60.) Thus much for what relates to the anatomical condi-

'/

'/
author treats first, of the cell as an organ of nutrition, next, as an or-
gan of propagation, and finally, as an organ of motion- He pronoun-
ces against the Knighiian doctrine, that plants ultimately degenerate
and perish when propagated for generation after generation by division

(from the bud), (p. 64.) That the crude sap, though absorbed by ihe

parenchymatous tissue of the root, ascends through the woody tissue,

and that the assimilated sap returns throiigh the bark, and thence more
or less into the wood by means of the medullary rays, is very neatly

shown. ^' A few simple experiments leave no doubt about this. *

" the bark of a plant, best of a Iv^e, is cut through in a ring down to

the wood, there is no interruption of the flow of sap to parts situated

fbove the wound ; but if the wood is cut through, (he greatest care be-

ing taken to avoid injuring the bark, that portion of the plant above the

^ound dries up at once. From the wood of the stem and branches

the sap flows onward into the leaves, as is proved by the powerful ex-

piration of watery vapor from them. Before the sap has reached the

leaves ii is incapable of being applied to nutrition; consequently the

vegetation of a plant comes to a stand-still when it is deprived of its

leaves. The sap ascending from the root to the leaves is thence termed

l^e crude sap. It undergoes a chemical change in the leaves, render-

ing it fit to be applied to the nutrition of the plant. To this end the

sap flows backwards from the leaves through the bark to the lower

parts, as the following circumstances testify. If the bark is cut oflTthe

«^em in a ring, the growth of the portion below the wound stands as it

^ere still; tlie stem becomes no thicker; in the potato plant no tubers--- ^viii , lilt; stem ucij^nii:;c3 t^^ i,,iv^...w. ^ ... .- ^ - ^ -

?re produced, (See. ; but, on the other hand, the growth above the wound
is increased beyond the 'usual measure, thicker layers of wood are de-

posited, more fruit is perfected, this ripens sooner, &c. The deposition

of starch which occurs in the cells of the medullary rays in autumn.
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goes to prove, that the portion of assimilated sap which is not used for

nutrition on the way to the root, runs back to the wood through these

horizontal medullary rays ; and thus the sap describes a kind of circle,

not, indeed, in determinate vessels, but in a definite path leading

through the different parts of the plant. It is difficult to conceive how

in recent times the results of these experiments could have been ques*

tioned, and the existence of the descending current in the bark denied.

Certainly it is no improvement on the theory cast aside, when the in-

creased growth above the annular wound is explained by the artificial

interruption of the upward current of crude sap, in consequence of

which the sap contained in the upper part of the plant must soon be-

come greatly concentrated and potential for development (Schleiden,

Grundzuge^ 2d ed., ii, 513). When we can succeed in fattening an

animal by depriving it of a portion of its accustomed food, this expla-

naiion may be received as satisfactory.'^ (p. 70, 71.) After some ex-

cellent points of criticism^ Mohl concludes that the discovery of endos*

mose has not fully solved the problem of the movement of the sap in

plants, although in all probability it does play an important, and per-

haps the principal part in its absorption and conveyance, (p. 77.) To

the question, whether plants live on inorganic food alone, or take in

also organic matters, Mohl gives a sensible answer, rejecting the. ex-

treme view of Liebig, while still fully recognizinf^ the great oiffice and

result of vegetation, (p. 78.) According to Mohl, however, it is proved

that plants do not absorb the carbonic acid dissolved in water wiih the

latter by means of their roots, (p. 81) ; but this seems hardly reconci-

lable with several facts stated on the next pape, from which it is justly

concluded that carbonic acid is carried up with the ascending sap into

the leaves. From the fact that plants perish so soon in air deprived of

all. oxygen gas, that sensitive leaves lose their irritability under such

circumstances, ^c, Mohl concludes, apparently with good reason, that

the absorption of oxygen and the exhalation of carbonic acid in plants

is a true physiological function, intimately connected with the life of

the plant; and that this (ratlier than the opposite and predominant ntt-

irient process, through which carbonic acid is decomposed and oxygen

evolved) should be considered as the respiration of plants, if we use

that term at all. (p. 86.) "The roots of plants, and not the leaves,

take up the substances which furnish plants with nitrogen, while, on

the contrary, the leaves play the essentially active part in the absorp-

tion of carbonic acid.'' (p. 88.) The analogy of the milky juice of

plants to the blood of animals, as propounded by Schullz, is thoroughly

refuted by our author, and the flowing movement in the milk vessCiS

described by Schullz, is positively denied to take place in an uninjurea

plant, except as produced by mechanical causes- That the milliy ,

juice is not a nutrient material, still less the nutrient juice, is a'so

manifest, (p. 96.)
The cell as an organ of propagation is treated, first as respects the

multiplic^aiion of plants by division ; second, by spores; and third, oy

seeds. The conjugation of certain Confervold Algte, such as Zygnema,

is said to bear no analogy to sexual reproduction (p. 113) ; a conclusion

which may be questioned. A good summary is given of the lacis

known respecting the itQQ and spontaneous movements of the spores o
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the lower Algfe (p. 115) ; and also of the recent discoveries respecting
ihe bisexual reproduction of the higher Cryptogamia. The reprint of
Ilenfrey's Report, in the January and March numbers of this Journal,
has placed our readers an courant wiih the present stale of knowledge
on this interesting subject. It should be noticed that Mohl denies (he
existence of anikericUa in lower Crypiogamia, or Thallophytes ; but
maintains that the small bodies, moving by two cilia, discovered by l)e-
caisric and Thuret in the FucaceEe,are more properly a second kind of
spores, analogous to the small spores of tlie Floride?e, than of the
nature of the seminal filaments of Ferns, Mosses, &c. (p, 117.) The
later researches of llzigsohn, Thuret, Tulosne, &c., however, lead rather
to the conclusion thai the lower Cryptogamia (except the very lowest)
are likewise bisexual.*

*y^'^^V-^(>An, in Botanhchc Zcitung, May, 1S50.—Here it is announced that the
bhcii dots on the surface oi the frond of Borrera ciliaris contain anthcridin, that is,

cells from -^hich escape animalcular-like corpuscles that move frcel}' in water,
and are similar to those of Mosses and Liverworts. Later, after stating that others
had failed to detect these movement?, he announces that they had been observed
hy Rabcnhorst, after many ineffectual trials. He also (Dec. 1850, Feb. 1S5I) states
wiat these " spermatozoids" do not manifest vital movements until after the macera-
tion of tho Lichen in water for several days.

Tulamic [L, R), Mevioire pour servir a VHistoire Organograjthique et Phyaiolo'
g^^ue dcs Lichenes; in An?}, Sciences NaiureJhs, 3rd ser., xviii, ^^o. 1, 2, 3, 4, (1852,)
^Uh IG plates,-—A most admirable and complete memoir, elucidating in an uuequal-
im manner, the whole structure and morphology of the Lichenes,. It is to be hoped
that the author will publish it in a separate form ; as it introduces a ne-vr era la
Lichenography. On the subject of the so-called Antheridia (which alone we can
here notice), M. Tulasne has recognized the universal occurrence of these bodies in
Lichens^has ascertained their structure and development ; but he has never detected
^nyfree movement of the corpuscles, except the general moleculiir or Brownian
potion, common to all minute particles. He therefore gives to the ^o-eaUed An-
theridia the name of spermogoiiia, and to the contained covpxisdes the name of
^permatia. He unliesitatinglv recognizes in them an apparatus of reproduction,

doubtless analogous, at least m function, to those of the Florideous Alga?, in which
the corpuscles are equally motionless, and of certain Fungi, and therefore probably

representing male organs" Tulasne likewise calls attention to the fact that these
<iark tubercles or dots were particularly noticed by Dillenius, more than a century

H^, in Borrera ciliaris; and that Hedwig, in 1784, expressed the opinion that they

<^onstituted the male apparatus of Lichens.
Decahne <t Thuret, Mecherches sur les Antheridles et les Spores de qudqnes Fu-

^^^; in Ann. ScL Nat., 3rd ser., iii, p. 5.—Here the corpuscles known to the earlier

4'gQlogists, and considered by Agardh and Montagne as a second krnd of spores (a

^ew which Mohl adopts), are announced to be the spermatozoids of the anthendia
of Fucacere; their active'movements are described, and the discovery of the two
cJu is announced by whose vibration the movement is effected.

Thuret, Reeherches snr les zoospores des Algnes et les AntMrldUs dcs Cryptogames,

--These researches were communicated to the Academy of Sciences, Pans, and
^ere rewarded by the great prize for natural sciences, in 1847. A copious abstract

aas been pubUshed in the Ann, Set. Nat. 3rd sen, xiv, and xvi, (1850, 1851,) with
^^ F'^tes. As to antheridia, bodies like the free-movmg corpuscles of the Fucacafe

are .>hown likewise to occur in all the Floritlese, except that they do not exhibit

spontaneous movements- nevertheless, M. thuret does not hesitate to attribute to

both the same function^" aa those which the seminal filaments of the higher Crj-pto-

gamia fulfill. The Antheridia of Chara (in which Thuret first discovered the cilia by
^hose vibration the coiled filaments are moved), of the Liverworts, Mosses, and
I^^rns, ai-e also admirably illustrated; but nothing of consequence is added to the

facts mentioned in Henfrejs Report.
LeveilU, in Ann, Scl Nat., 3rd ser., 15, p. 119, has indicated the protiftble exist-

ence of the analoirues of antheridia in Fungi
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Under the head of Reproduction by Seeds, Mohl gives an interesting

and critical account of ihe development and structure of the pollen and

the ovule, and of the origin of the embryo. The latter arises by cell-

multiplication of the germinal vesicle, a cell produced by free cell-

formation in the embryo-sac usually before the pollen-tube has reached

the latter. The germinal vesicle and the extremity of the pollen-tube

are separated by the thickness of the parielies of the embryo-sac. The
penetration of the pollen-lube into the latter, or into an introverted por-

tion of it, and the formation of the embryo from the apex of the pollen-

tube itself, as taught by Schleiden, are wholly repudiated; and indeed

the Schleidenian doctrine may now be considered as thoroughly de-

molished, by the direct observations of Amici, Mohl, Muller, Hofmeis-

ter, linger, Flenfrey, and Tulasne.

The Cell as an Organ of Motion is considered as respects movements

of individual cells through the agency of vibratile cilia, as respects the

directions and curvature assumed by organs, and as respects movements

by irritation of stimuli, &c., giving an excellent summary of our know-

ledge on these points, with much admirable criticism; which want of

space prevents us from noticing in detail. Our notice will have served

its purpose if it direct attention to a treatise, small in compass and

moderate in price, but of the highest authority on these subjects of

common interest to all naturalists and physiologists. Mr. Henfrey's

name is a sufficient voucher for the faithfulness of the translation. But,

with equal correctness, the German might have been rendered into

more flowing and idiomatic English. A. g.

2. Dr. Hooker's Flora of New Zealand.-^The third part, which has

now appeared, carries this work from the Ericacese to the Orchi^aceiE,

and the plates from pi. 41 to 60. a. g.

3. The Oak' Vegetation of America, (Americas Ege-vegetation, ^-c.)

abridgedfrom two popular lectures delivered before the Association of

Natural History of Copenhagen^ by Prof. Liebman. Translated by

Dr. Wallich.—This is reproduced in Hooker's Journal of Botany for

Dec. and January last, and is a very interesting article, especially that

part of it which relates to the oaks of Mexico"^ where the author trav-

elled and collected extensively. Prof. Liebmann is now, we believe,

the successor of Prof, Schouw, the celebrated writer on the Geography

of Plants, of whose lamented decease we have recent intelligence.

A. G.

4. Martius, Flora Braziliensis, Fasc. XI, Liepsic, 1852, pp. 75, fob,

with 24 plates. This new part of the Brazilian ^orn, the publication

of which is again actively resumed, contains the Fiperinece, a class

^vhiGh is here made to include the ChJoranthace^ and the Piperacece,

but not the Saururacem. Both are elaborated by Prof. Miquel of Am-
sterdam, the indefatigable monogrnpher of the latter family. The order

Chloranthacete is represented in B/azil by a single species of Hedt/os-

mum,
^
Exclusive of Piper nigrum, which is a cultivated plant, the

Brazilian Piperaceae belong to six frenera, namely, Feperomia, 5e3 spe-

cies
; Pa^/iomorpAe, 4 species ; ErTcitea, 4 species ;

Peltobryon, 5 spe-

cies; Artanthe, 80 species; Otlonia, 19 species. Besides the illus-

trations of this family, a single physiognomical plate represents a scene

m the pnmoeval forests of Brazil. ^' ^*
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V. Astronomy.

1. New Cornet^ (Asfron. Journnr, No. 54.)—A telescopic comet
was discovered near star 63 in ihe Constellation Eridanus, March
8, 1853, by Mr. Chas. VV. Tutlle, assistant at Harvard College Ob-
servatory,

2. Thalia, (Astron. Jour., No. 55.)—The following elements of this
planet have been communicated by \V. Oellzen of Vi'enna. 1'hey are
computed from observations at Liverpool Dec. 16, Berlin Dec. 29,
and Hamburg, Jan. 11.

Epoch, 1852, December 29-37907, m. t. Greenwich.
Mean anomaly, - - 324° 30' 35"-0 ) Mean Eqx.
Long, of asc. node, - - 67 52 42 -0 / 1853-0.

Inclination, ... 10 19 27 -0

Angle between perih. and node, 54 44 27 -7

Angle of e.\centricity, - 12 -SI 26-1
Log. of semi-a.xis nriujor, - 0'212976

41 mean dally motion, - 2-930543

3. Fortuna, (Astronom. Nachrichten, No. 836.)—The following ele-

fnents were computed by Mr. Car! Bruhns i"rom Berlin observations of
Aug. 28, Sept. 27 and Oct. 27.

Mean anomaly,
Epoch 1852, Sept. 27-351001.

325' 5'4r'-7
" longitude, - - -

'

- - 357 26 29 -6

Lf^ng. of perihelion, - - - - 32 20 41-9

asc. node, - - - - 211 16 57 -6

Inclination, 1 32 35 -0

Angle of excentricity, . - - ' ^ 48^18-9
Log. of semi-axis major, - - - OS9067S
" mean daily motion, - - - 2-963990

• "i-' Parallax of a Slar^—la a previous No. of this Journal* it was
stated that M. H. Faye, of Paris, had found for the parallax of an un-

named star in Ursa Major (1830 of Groombridge's Catalogue of Cir-

cumpolar Star?) l"-06. M. Peters, on the contrary, made it only

?"'23; M. Wichmann, 0"-18; and M. Otto Struve, 0"0.3. In these

'nvestigations it was assumed that the stars of comparison had no par-

allax. M. Wichmann has continued his labors upon this star, and the

Jew results to which he has arrived are given in part in a letter to M.
y^ye; a part of which is here given in translation from the Comptes

^endus (torn. 35, p. 859, Dec. 13, 1853).

"During the past year I have made with the aid of the heliometer a
new series of observations upon this star (1830 G.) using for compari-
Son not only the stars selected by Schlueter, but also the star used by

yourself. This last I designate by a", and those of Schlueter by a and
°'; (a' and a" boin<r situated upon one side of 1830 G. and a upon the

T

* 2d Series, vol. iii, p. 444.

SscoTO Series, Vol. XV, jS'o. 45.—ilay, 1853. 59
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opposite Side.) The result of my researches may be expressed as

follows

:

L The parallax of a" Is equal to that of a'.

12. The parallax of a is V^'ll greater than that of a'.

' S. The parallax of 1830 G. is 0"-14 greater than the arhhmetical

mean of the parallaxes of a and a'; i. e,, it is 0''''72 greater than the

parallax of a' or of a''.

Thus the mysterious discordance which before existed between the

puraHax obtained by you in 1846, and that given by the Konigsbcrg

heliorneter is explained by the interesting fact that the star of compar-

ison a is nearer to us than 1830 G. You know that my reduction of

the observations made by M. Schlueter gave for the parallax of 1830 G.

0'^-18, on ihe supposition that the stars of comparison had no paral-

lax, a result obtained by the discussion of differences of distance. But

in the sum of the distances, which should be constant, there was shown

an annual and periodic change, whose cause was unknown. These re-

sults are confirmed by my new observations ; the same annual varia-

tion is presented, in the same direction, and of the same amount. To

explain this 1 have formed two hypotheses; one, that this variation in

the sum of the distances is caused by the influence of temperature on

ihe parts of the instrument; the other, that it results from a difierence

in the parallaxes of the stars of comparison. The last hypothesis re-

presents the observations very well, without leaving periodic errors of

much magnitude, while the first, even giving to the action of heat a

value three to five times as great as that found by Bessel, cannot repre-

sent the observations, and it leaves residuary errors which are wholly

improbable. Upon the second hypothesis the observations made by

Schlueter accord remarkably well with mine. Supposing the parallax

of the stars a' and a''=0, we have the parallaxes,

Of 1830 G. Of the star df.

By Schlueter's observations, =:0^'-75 z=r''15

By my "
:z=:0'^'68 — r''l9

Or if we deny the difference of parallax of the stars of comparison,

it will necessarily result from the observations made with the heliome-

ter that the parallax of 1830 G. is less than 0''-2 ; for these observa^-

lions are arranged in such a manner, as you will see in my memoir,

that the differences of distance and the consequent result are vvholly

free from the influence of the periodic change which is manifested m the

sum of the distances, whatever may be the cause of it. The inevita-

ble alternative is, that the parallax of 1830 G. is less than 0^'-2,a value

not at all probable, or that the star a is nearer to us than 1830 <j-
,

have no doubt that the last, which is indicated by the observations, is

the truth; and I believe this interesting result is established so surely

by the heliometric measures, that it will be very difficult to
V^^^'J

^^

the large parallax of this star of comparison which I have found does

not exist."

J

* Astronomiscbe Ifaclirlcliteu, l^o&. 840-84-L
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Meteoroh
SON.—Mr. Thompson adds the following to his paper at p. 385- List
of the appearances of the Aurora Borealis observed at Burlington la
1852

;

^

Jan, 19, distinct arch and streamers ; 21, part of an arch in the N. E.

;

23, faint auroraMight; 25, ibid. ; 26, ibid.

Feb. 16, faint aurora! light; 18, two distinct concentric arches, the
vertex of one being about «° and the other 18^ high.

Feb, 19, very splendid aurora, appeared soon after sunset, at first in

the form of an arch, spanning the heavens from N. VV. to S. E. and
passing 8^ or 10*^ S. \V". of the zenith, the northwestern position being
strongly tinged with red and umber. At the vertex o? the arch, there
was the appearance of radiation. The meteor continued moving and
flashing over the northern half of the heavens during the whole night,
and was visible till nearly sunrise the next morning. 27, two distinct

arches with streamers.
March 7. Meteor moderate—no distinct arch ; 10, meteor faint

;

16, aurora very bri<?ht but low in N. : 19, aurora borealis low in iS.;

20, ibid.
,

Aprils^ aurora borealis faint; 13, aurora very bright in the N,

;

14, ibid.; 17, faint; 20, ibid.

May 3, aurora borealis faint ; 5, ibid. ; 8, ibid. ; 9, ibid. ; 14, ibid.

;

18, distinct arch.
June 1], aurora borealis very splendid—motions exceedingly rapid;

16, aurora glow with streamers.
Ji^ly 5, aurora, with faint streamers ; 12, auroral arch IS** in N. at

9 p. M.

Aug, 10, aurora borealis foint; 11, ibid, in X. E.

Sept, 6, aurora borealis broad arch—vertex of the under margin IP
high at 9 p. M., and well defined ; 17, aurora arch about 8^ high from

7 to 9 p. M. ; 18, slight aurora borealis.

Oct, 5 and 6, slight aurora borealis,

^01). 11, splendfd aurora borealis from 7 to 9 p. i^r. At 8|h. iwo

arches, one 45^ and the other 30' high under the N. pole, with short

streamers under the lower arch. At 9, very bright streamers in N. E.,

arches not well defined ; 19, slight aurora in N. E.

-Dec. 8, slight aurora in N. E.
2. Chart of Isothermal Lines.--k chart of isothermal lines accom-

panies this volume, illustrative of Mr. W. Hopkins's paper on Changes

of Climate, especially the part from pages 72 to 86. This chart is

from Dove's Isothermal Charts, the upper half being copied from his

chart for January, and the lower half from Ihat for July
;
and it is thus

a winter chart throu<rhout. The lines mark degrees of Fahrenheit.

Those north of the emiator are 77^ 68% 59^ 50°, 41°, 32% 23% 14%
5°, i° 130 22"* 26°'5, 31% —40*", differing thus 9° Fah-

renheit (equivalent to 4"" Reaumur or 5° Centigrade). The line of Ti

passes through those points which have 77° for the mean temperature

for January °
and so on. South of the equator, the lines are the same^

tut are twice nearer, the temperatures differing by 4^° F.
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On the annexed cut, also copied, of reduced size, from Dove, the

same lines north of tlie equator are shown on a north pole view of the

globe ; it exhibits the region of greatest cold about northern Asia.

Many deductions flow from such a chart. We allude only to one in

this place. To the north, on the parallel of 60°, the mean temperature

of the earth varies from
13",

26i° F. (in northern America) to

4°, _|_5°, -[_14°, _|_03°, _j_3y^ _j_40° (in the northern Atlantic);

40°, the intense cold of northern

Such a wide variation ot
then decreases again rcfjuiarly to

temperature on the same
Asia; and then again increases to -|-23°.

parallel, contrasts strikingly with the near

uniformity along the line of G0° south ; and it suggests reasons lor

electrical and other meteorological disturbances on a grani scale at ti

porth, which can have no parallel at the south. . ^
3. Belcher's Artesian Well, in St. Louis, (from the St. Louis Ke^

publican.)—Allusion was made a few davs since to the progress ot
'

Artesian well that Mr. \Vm. H. Belcher' is sinking in the upper part

of the city to supply his extensive sugar refinery wiih other a^

limestone water, which only can be found by the ordinary chan-

nels in this vicinity. The well, which we think was commenced early

in the year 1849, has now attained the great depth of 1590 ^^^^',
j,

boring still progresses without intermission, night and day, ^'^^ "^"^"j^'

six in number, relieving one another by regular watches. The uo

"sinker," with which tl^e drilling is effected, is 34 feet in \ex^il^\^^^t

inches in diameter, and between 700 and SCO pounds in weight, it

attached to poles, severally about 30 feet long, that are screwed to eac

• • ^ -
e whole is moved by

other to extend to the full depth of the well. Th
a " doctor," worked by the boilers used for the re finery engines. Sev

-it
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era! veins of impure water have been strucliin the course of :he exca-
vation, to rid (he well of which, a pump, also worked by the ''doctor,"
is constantly in operation. At the present depth of 1590 feet a pretty
copious stream of sulphur water issues from the well. The water has
the taste precisely of the Blue Lick water in Kentucky, though perhaps
not quite so strongly impregnated with sulphur. VVe have obtained
^t'om (he gentleman who superintends the boring, an exhibit of the dif-

ferent strata through which he has passed. The statement possesses
sufficient interest for publication:

1st, Through limestone, 28 feet; 2d, shale 2; 3d, limestone 231
;

4th, cherty rock 15; 5th, limestone 74; 6ih, shale 30; 7ih, limestone
75; 8ih, shale U; 9lh, limestone 38*; lOlh, sandy shale ^\ 11th,
limestone 128} ;"^12lh, red marl 15;^13th, shale 30; I4ih, red marl
50; 15ih, shafe 30; 16ih, limestone 119; 17ih, shale 66 ; 18th, bitu^

minous marl 15; 19th, shale 80; 20th, limestone 134; 21st, cherty
rock 62; 22d, limestone 138; 23d, shale 70; 24th, limestone 20;
25th, shale 56; 2Gih, limestone 34; white soft sandstone 15 feet.

The well was first commenced, we understand, as a cistern. From
the surface of the ground, where it is fourteen feel in diameter, it has a
conical form, lessening at the depth of thirty feet to a diameter of six

feet. Thence the diameter is again lessened to sixteen inches, until the

depth of 78 feet from the surface is attained. From that point it is

ainiiiiished to nine inches, and this diameter is preserved to the depth
of 437 feet. Passing this line the diameter to the present bottom of
the well, is three and a half inches.
The lowest summer stand of the Mississippi river is passed in the

first strata of shale, at a depth of twenty-nine or thirty feet from the

surface. The water in the well, however, is always higher than the

water line of the river, and is not affected by the variations of the lat-

ter. The first appearance of gas was found at a depth of 466 feet, in

a stratum o^ shale one and a half feet thick, which was strongly imbued
with carbonated hydrogen. When about 520 feet below the surface of

the earth, at the beijinning of a layer of limestone, the water in the

Well became salty. \he level of the sea—reckoned to be five hundred

and thirty-two feet below the city of St. Louis—was passed farther in

the same layer; two hundred feet lower still, in a bed of shale, the

water contained Ig per cent, of salt. At a depth of 950 feet a bed of

"bituminous mar!, 15 feet in diameter, was struck. The marl nearly

resembled coal, and on being subjected to great heat, without actually

burnin:r, lost much of its weight. In the stratum of shale which fol-

lowed, Uie salt in the water increased to 2^ per cent. The hardest rock

passed, was a bed of chert, struck at a depth of 1179 feet from the

surfVice, and going down 62 feet. In this layer, the salt in the water

increased to fviW three per cent. The boring at present, is, as appears

by the statement above, in a bed of white soft sandstone, the most

promising tliat has yet been struck for a supply of water, such as is

Wanted.

Observations have been made with a Celsius thermometer of the tem-

perature of the well. At the mouth of the orifice, the thermometer

marks 50 degrees ; at the depth of 45 feet, the heat is regular, neither

increasing nor diminishing with the variations above, and at the distance

of 1351 feet, the heal has increased to 69 degrees.
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The Artesian well of Mr. Belcher is already one of the deepest in

this country; it is considerably more than half the depth of the cele-

brated Artesian well in Westphalia, Germany, which is sunk 2,385 feet.

If the recent indications do not deceive, a supply of sweet pure water

will be soon obtained.

4. Washington Territory.—Among the few acts of positive legisla-

tion consummated at the Session of Congress just concluded, that or-

ganizing the new Territory of Washington is one of the rjiost impor-

tant and interesting.

" VVashington Territory" (so named with singular inappropriateness,

and, contributing fresh confusion to our already confused nomencla-

ture) comprises the northern portion of the recent Oregon Territory,

and is bounded on the south by the Columbia river, up to near Fort

Walla- Walla, (some two hundred and ninety miles,) where the parallel

of 46^ of latitude intersects it; thence by this parallel to the crest of

the Rocky Mountains; thence the boundary follows this mountain crest

to latitude 49°, and thence runs west on this parallel to the Gulf of

Georgia and the Straits of de Fuca to the Pacific, by which it is limited

on the west. We derive from a scientific and well-informed source

some particulars respecting this Territory, not readily accessible to the

public, which we present to our readers.
" Washington Territory" lies chiefly between latitudes 46° and 49

and between longitudes 110'' and 125° west of Greenwich. The boun-

dary initial points and parallels must soon be accurately determined,

and it must be decided where the crest of the Rocky Mountains really

is. This latter problem may not be easy of solution, for Lewis &
Clark, Father de Smet, the Irving Astoria Map, and the Indian Bureau

and Topograpical Bureau maps all represent these mountains different-

ly. Lewis & Clark e^-hibit four distinct ranges, with which the best re-

cent explorations essentially arrree : indicating at least three parallel

ranges running nearly northwest, instead of the more prevalent indica-

tion of a single north and south range. Exploration may show the

necessity of a more definite eastern boundary. On the north the mouth

of Frazer's river is so near to latitude 49° that a portion of it njay be

found to fall in the United States, though this is improbable. There

are thus several important geographical questions connected with the

boundaries of this neophyte State.

" Washington Territory" has within its limits portions as ^^'^ ^.^"

plored and others as nearly unknown as can be found west of the Mis-

sissippi, The Columbia river was thoroughly surveyed by Capt,

Wilkes, two sheets out of six being now published. It was surveyed

ty Belcher, in 1839, and two sheets are published among the Admiral-

ty charts. The Coast Survey has twice surveyed its mouth, and pub-

lished one sheet. A comparison of these several surveys with Van-

couver's indicates a remarkable degree of shifiing in the sand-banks at

Its mouth. Shoalwater Bay has been surveyed by the Coast Survey,

but the survey is not published. Grey's Harbor has also been just sur-

veyed, and this, with Chlckalecs river, has been surveyed, and the sur

vey published by Capt. Wilkes. The Admiralty charts cover the Straits

of de Fuca and many harbors on the mainland and on Vancouver s

island. A Coast Survey reconnoissance has now extended up the en-



I

Miscellaneous Intalligence. 463

tire Pacific coast and along the south coast of the Straits of de Fuca,
and will soon be published. The surveys under Captain Wilkes and his
narrative give full information of all the groups of islands in the Gulf of
Georgia, and the channels leading to and making up Pugel's Sound,
with much detail. The shores of this wonderful network of channels
are so favored in soil and location that they must soon possess great
value. Through a surprising extent of line they are directly accessi-

ble for ocean vessels, and form, as it were, an immense network of
liarbor. They present the foundation for a kind of agricultural Venice,
far into the heart o{ the west half of Washinglon, the resources of
which they will greatly aid in developing. Fort Nisqually and Olym-
pia, at the southern extremity of Pugei's Sound, must rapidly advance
with the growth of the Territory-

The interior portion of this section is but imperfectly known. The
land office surveys north of the Columbia have as yet made little

progress; but the sketches prepared in that office give more recent and
correct information than is elsewhere lo be found on the section between
that river and Pufjet's Sound. On penetrating fanher towards the

Kocky Mountains, the country is essentially unknown. The narrative

of Lewis and Clark, the book on Oregon Missions, by Father de Smel,
published in New York in 1S47, and Irving''s Astoria (the last edition)

are the chief publications of value on this ground. These serve merely
Xo show that the country bordering the Rocky Mountains between 46°

and 49°, on both sides, is still a good field for exploration. Much may
be expected from Dr. Evans, who is engaged in a geological reconnois-

sance of the old Oregon Territory, which has taken him much among
the Rocky Mountains, and over their basal plains.

With a field every way so requiring examination, it is fortunate (hat

the newly-appointed Governor of Washington possesses so many pe-

culiar qualifications for his station, and especially a thorough training

in geographical science. Go\. Stevei^s, late a Lieutenant and Brevet

Major of the Corps of Engineers, and now just entering on his duties

as Governor of *' Washington Territory," has been the Assistant ia

charge of the Coast Survey Office for over three years, A head grad-

uate at West Point, a highly efficient constructing officer of Engineers,

distinguished on Gen. Scott's staff in Mexico, he has discharged the la-

borious and difficult administrative duties of his recent position in so

excellent a manner as to elicit frequent encomiums from Professor

Bache, the Superintendent of the Coast Survey, and lo affijrd every

guarantee that he will make himself most usefully felt in the sphere on

^vhich he is entering. We expect, from his energy, from his liberality

of views and attainments, that he will not permit his present term to

expire without presenting to the public a tolerably complete map of the

Territory, and such reports as will give a clear conception of the sur-

face, soil, resources, products, and peculiarities of a region, so soon to

become a State with a voice in our National Councils. Those who
best know him are confident he will be able to accomplish this, and

niuch more, in addition to those important and^ laborious duties which

wilt devolve on him in organizing and putting into thorough operatioa

the machinery of a new Territorial Government. h.
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OBITUARY.

Anthony D. Stanley, Professor of Mathematics in Yale College,

died on the IGih of March, aged 43 years. Mr. Stanley held the office

of Tutor in Yale College from 18^2 to ISSG, when he was appointed

Professor of Mathematics ; and after two years in Europe, he entered

upon his new duties in 1S38. From that period to 1849, he pursued

the life of a faithful teacher and was besides untiring in his studies and

investigations. His principal contribution to this Journal appeared in

the third volume (1817). He published also an elementary Treatise on

Spherical Geometry and Trigonometry, and a volume of Logarilhnriic

and other Mathematical Tables. The latter w^ork was one of vast labor,

as he undertook the thorough revision of existing tables; and in the

course of it he detected several errors in the tables of Callet, Vega,

Babbage and Shorlrede. The work was printed with extreme care, and

but two errors have yet been pointed out. A severe cold, taken in 1849,

ended finally in settled consumption, from which he found but partial

relief in a visit during 1850 to Egypt and Syria. After his return he

resumed for a while his duties in college, but soon left them and retired

to Ills home in East Hartford, where he died. Prof. Stanley was a man

of deep devotion to his favorite pursuit, of great ability and accuracy in

research, and of the highest moral worth. A natural diffidence and

reserve led him to withhold from publication much that would have

proved an honor to himself and of value to science.

Von Buck.—This eminent geologist died at Berlin, on the 4th of

March, aged 79 years. The following is a letter from Humboldt to

Sir R. I. Murchison, announcing his death, (Athenteum, No 1324).

"That I should be destined—I, an old man of eighty-three—to an-

nounce to you, dear Sir Roderick, the saddest news that I could have

to convey :—to you for whom M. de Buch professed a friendship so

tender, and to the many admirers of his genius, his vast labors, and his

noble character! Leopold De Buch was taken from us this morning

by typhoid fever, so violent in its attack that two days only of danger

warned us. He was at my house so lately as the 26th [ult.], despite

the snow and the distance between us, talking geology with the most

lively interest. That evening he went into society; and on Sunday

and Monday (the 27th and 28th) he complained of a feverish attack,

which he believed to be caused by a large chilblain swelling from which

he had suffered for years. The inflammation required the application

of leeches, but the pain and the fever increased. He was speechless

for thirty.eight hours, * * He died surrounded by his friends,

most of whom knew nothing of his dun^^cr till Wednesday evening

the 2d of March.
"He and I were united by a friendship of sixty-three years,—

a

friendship which never knew interruption. I found him in ^'^^^^^

Werner's house in Freiburg, when T entered the School of Mines. We
were together in Italy, in Switzerland, in France,—four months in

Sattzburg. M. De Buch was not only one of the great illustrations o

his age,—he was a man of noble soul. His mind left a track of hgnj

wherever it passed. Always in contact with Nature herself, he could

well boast of having extended the limits of geological science. Ignevc

for him profoundly,—without him I feel desolate. I consulted him as

5
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a master; and his affection (like that of Gay Lussacand thatof Ararro
who were also his friends) sustained me in my labors. He was four
years my junior,-^and noihing forewarned me of this misfortune. It
is not at the distance o? a few hours only from such a loss, that I can
say more respecting it. Pity me,—and accept the homage of my pro-
iound respect and affectionate devotion.'*
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1. Co.'^ningraphy or PhilosopldcalVieios of the Unwcrse; by Charles
^

r. V\^iNSLow, M.D. 174 pp. 16mo. Boston, 1853. Crosby and Nich-
ols.—This volume treats in Part I, of the '' Development o^ the Theory
of Repulsion as a Planetary, Solar and Universal Force;" Part H, in-
cludes an application of the Theory of Repulsion \o the Creation of
the Universe

; Part I[[, treats of ihe '' Inequaiilics of Surface in the
solid spheres and the successive Revolulions observed throughout the
Urust of our Globe, as Results of the Alternating Intensity of Cosmical
rorces." The views are in a few points novel, but our own opinions
are quite at variance with the author^s conclusions.

^" Handbook of Universal Geography^ being a Gazetteer of the
World. Edited by T.CareyCallicot, A.M. 856pp,12mo. New York,
loo3. G. P. Putnam & Co. A very excellent Gazetteer, embracing
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3. Elements of Geology ; by Alonzo Gray, A.M., author of Ele-
ments of Chemistry and Elements of Natural Philosophy, and C. B.
Adai^is, A.M., Fellow of the Amer. Acad, of Arts and Sciences, Prof,
in Amherst College, &c. 354 pp, 12mo. 1853. Harper & Brothers.

Phis work is a brief review of the elements of Geology, prepared for

instruction in Schools and Colleges. It commences with an account o(
the various agencies employed in producing changes in the earth's sur-

face, inorganic and organic, and thence proceeds \o the arrangement,
structure and historical relations of the earth's strata. It is illustrated

by many wood-cuts.
4. Catalogue of North American 'Reptiles in the Museum of the

Smithsonian Institution. Part I. SERPENTS: by S. F. Baird and
C. Girard. Washington ; Smithsonian Institution. 172 pp. 8vo.^ Jan.,

1853.—Although styled a Catalogue, this volume contains descriptions

of many new genera and species, with extended original observations.

5. Annual Report of the Superintendent of the Coast Surrey,

showing the progress of that work, during the year ending November,
1851. 558 pp. 8vo. Washington, 1852, 82d Congress, 1st session,

E-x. Doc. No. 3.—We have'already cited from this able Report the re-

port of G. Maihiot on Electrotyping as employed by the Coast Survey.

6. A Synopsis or Systematic Ca/ahgue of the Medicinal Plants of
ihe United States; by A. Clapp, M.D, 232 pp. 8vo. Philadelphia,

1852. Presented to the American Medical Association, at its session

in May, 1852.—This catalogue by Dr. Clapp has been^ prepared with

niuch care, and contains notes both medical and historical, which add

greatly to its interest and value.

Secoxd Series, Vol XV, l^o. 45.~3Iaj, 185^, 60
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7. Natural History of New York: Palaiontohgy^ vol. ii, by 1am£S

Hall. 362 pp. 4to, with 103 plates. We take special pleasure in

announcing the publication of this very valuable volume, the second

on the Palaeontology of New York, by Mr. Hall. The plates are

beautifully executed, and the whole is an honor to the country as well

as to the State under whose auspices it is published.

8. Journal of the Academy of Natural Sciences^ [2], ii. Part III.

pp. 185-276, with plates 17 to 24, 4lo. Philadelphia, January, 1653.
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XXV. A. L. Heeriniann: Notes on the Birds of California, observed

during a residence of three years in that country.
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Wilkes; by James D. Dana. 4to. Part I, including 680 pages, was
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longer delayed; they will make a large folio volume of 96 plates,

partly colored. We defer a farther notice to our next-

Japan, an account Geographicnl and Historical; by Charles MacFarlane^E^q.,

autlior of British India, &c. 365 pp. 12aio, with iiuxucrous illustrations. J!few Xoric,
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species of U. S. Coleoptera ; J. L. Le Conte.~p. 2S5. Dc.^cription of a tipv^ %%\lr
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Crypiogamia, on sexual organs in the higher,

A. Htttfrei/, 25.

on t!ie sexnal character of, 455.

Crustacea, new genus and species of, J.

Eights, i35.

/
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Crystals, tesseral,doi:h]o refraction produced 'GcnfTt, F. A., allotropic modification of oxyd

i 1, by pressure, 111, 426. of cobiilt, 120.

Cu litinrr/njYn^ W. C, sea lemperalure, in the on a prob;ibly new element with iridos-

Paciiic, 06, j
tniho and |w.i iiiiirn. 2^0.

D
Ballon^ J. C, on the Proteu?; nnguinn?, 3S7,
JDuiia, J. D , on changes of level in the Pa-

cific, 157.

on temperatnre as a canse limiting zo-
olrtdcal di^tribnlion in deoih in the sea,
204.

note on Scacchi's crystals of dimorphin,
432.

^ ^ '

figure of crystal of clinoclilore, 436.
form of crystal of algente, 440.
note on tripliie of IN'orwich, 445.
on the crystallization of chondrodite,

448.

note on crystallization of tabular spar,
419.

note by C. F. W'mdow, to the paper on
elevations in the Pr.cific by, 450.

Diamond, Kubinoor, 144.
Dilatations, method of determining, 113,413.
Duye's 'remperalure Chart, 45J.

theory of lu.^tre, examined, 125.
Drake, D., obituary, ii'Jl.

E
Earthquake in Kew England, 14G.
Edmij!ids, J., parallax of a star, 457.
E}ghti<, J., new .^.pecies of Crustacea, 135.
Electro-caloric engine of M. Andrand, 4-22.

Electric telegraph from Europe to Africa,
propose<l, zlO.

Electrical machines, improvement in, 2G3.
Electriciry, Rninnkorfl's apparatus, lU.
Eleciro-magnet, a new kind, J. Niddts 104

3S0.
'

Elecirolytic Law, Buff. 427.
Electrotypin^r operations of the U. S. Coast

Purvey, 3u5.

Elephant, fossil, in Ohio, U^,
Elevations in the Pacific, J. D. Dana, 157.
Engnie of 31. Antlrand, 421

using tlic vapor of water at a higher
temperature, 4IJ.

^
of Beauregard, 420.

Ericsson's caloric engine, 284, 393, 418.

F
Fiit, ronstitulion of, Hdntz, 429.
Eiahes, on breeding in France, 425.
>or/r/r, R.^ 'rrinoh)^y of, noticed, 153.
Xo^^xU of Rocky M-Muitains, J. UnU, 126.
*ossii bones, probably repiiiian, in coal rocks

of iNova 8coria, 27v>.

elephant, in Oiiio, 116.
^uns, in Brown co:U, E. HlUJicocJe, 95.
Pachyderm .t i in Canada, 2dZ.

Foster ^u^ Whxncys Geology of the Eak-
Superior Land District, l>ari i F. noTicc(!,2'.i5.

Foucuuh s expernuent, by a now method, ^263.

G
Galvanic appamtn., RnhmhoiT.^, 114.

interruptor of De La iU^ u's i.nprovedby Mirnudj 11a.
'

on Rhodophyilite, 433.

Geological age of Lake Superior Red Sand-

stone, 299.

survey of Canada, Report on noticed,

129.

survey of Wisconsin, etc., D. D. Owen^

296.

enrvey of the Mauvaises Torres, 297.

theories and figure of the earth, Hen-

nessttf, 12fi.

Geolt>gy of Rocky Monntnins, J. HalJ, 126.

ol Lake Superior Land District, by JTos-

ter and Whifne'ij, Part II, noticed, 293.

Grat/ and AdajJis's work on, noticed,

4G3.

German Naturalists, meeting of, at Wiesba-

den, 136.

Gthhs, Wolcolt, chemical abstracls by, U/,

270, 425.

Girord tind Baird on American rcpnles, no-

tireil, i(>5.

Glycerin, compounds of, with acids, 423.

maiiufaclnro of, 429.

Cold crystal, 448. .
Coldiii Canada, 41ft; in N. Carolina, 3J7;

6
in Pennsylvania, 418; in Vermont, 147.

/(/y, j1., notices of Botanical works, r-y,

on new Nyctaginaccae, 259, 319.

01^ discovery of species of 'i nehomnnes,

324.

Gulf stream, efTcct of on temperature, 77,

336. '

H
HaJl^ J., Paleontology of New York, by,

noiiced, 4f^6.

on Rocky Mountains, 126.
,

Handbook of Cniversal Geography, noUcea,

465.

Uawaian Islandr?, fcc Panfic,
Heat, relation of .specific, to atoms, IIU

Heliochromies, Nie/jce, 212. n .

Hendriih^^ J, £ , on the flow of Elastic tlu-

ids, 37i.
, , f.^

Henuesscff, H., Figure of the Earth and Lre-

ol<»gical Theories, 126.
i,- i or

Henfvey, A., on Sexual Organs in the higner

('ryt<igamia, 25. x i ot
fTdilrtth, S. P., Meteorological Journal ai

Marietta, O., 243. ^ „ , ^
B^o^vn Coal of 13randon,

110.

72,

Ilildicock, E., on
95.

Ihpkiv.% \\\, on Changes of Climate

24 S 331.

ILMard. 6. P., Gold in Vermont, l^*''-
.

IJumhofdrg Letter on the deaiJi oi von iiinn,

AC t

iluni T. 6'., note by, on atomic volume,

1 Ik

on phospl.atic nodules in Silurian rocks,

Theory of Chemical Changes, I^^, -^"•

analysis of terpentine, 436.

n „ 'r u T- nnalysi.«of Spheneof GrenviHe,"'-

.

V ' u ^, "? I^^mrnererite, Bronzite, Hunttr, V. L., Minerals of webtcrn >ortn

Lmerald Aickel, Dolonuie, 332. 'i Carolina, 373.
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Indian Mounds in Alabama, 186.

Iron, meteorir. C. U. Shepard, 1, 3G3.

native in greenstone. Dr. Andrcirs^ 413.

Isomeiism, a new rase of, M. Fasleur, 109.

leothenr.aip, on causes of changes in, TV.

Hopliu.% 72, 248, 334.

Isothermal liriet=, chart of, 459.

ttzigsoh/iy on aniheridia in a Borrera, 455.

K
Kalsodyl of valerianic acid, IIS.

Kilaaea, T. Coa7i, C3.

Koksiharov. N., on a crystal of Fischerite,

449.

L
Leidijj J., on extinct species of American ox,

and other papers, noiiced, 303.

Lens of Kork crystal of Nineveh, 122.

Level, changes of, in the Facifjc, J. D. Da-
7io, 157.

Light, Epipolic dispcrsinn of, 270.

note on, by W. Gihhs, 272.

polarization of, 175.

Lighiniiig conductors. 111.

LogaiCa Report on Geology of Canada, no-

ticed, 129.

Lustre, on Dove's theory of, 125.

Lyman, C. S., Auroral JBovv of June, 1852,

55.

M
McGillivray W., obituary of, 295. '

Magno-crystallic iwXKm.TijudalJ^ 124.

Makun^D. if., lndu.-5trial Diavving by, no-
ticed, 302.

MantelL G. A., obituary of, 147.

Mastodon, craniinn of. J. Wyman^ \3.

giganieu.s of Dr. Warren, noiiced, 367.

Mather, W, lY, on argeritiferous galena in

Arkansas, 450.

on a Coal bed of Perry Co., O., 450.

MaiJijot, G., FJcctrotyping operations of the

U. S. Coast Survey, 305.
Mercury, permeability of Metals to; J. Nick-

Ze.^, 107.

Meter, verification of a standard, 113, 413.

Meteor, observed at Toulouse, 290.

Meteoric Iron of S. Africa, etc., C. U. Shep-
ard, 1.

Keport on, by W. S, Clarke, 7.

from near Seneca River, C. U.

Skcpard, 363.

sione of Giilersluh, 290,

Meteorological obi-ervations at Burlington,

^. 'Hioinpsojiy 335, 450.

Journal at Marietta, Ilildreth, 213.

Microscope, binocular, J. L. Riddellj 6S.

method of illuininutinff, J. L. Riddell,

69,

new kind of achromatic condenser for,

J. L Ridddl, 69.

method uf exhibiting phenomena of dif-

fraction with, O. N. Rood, 327.

Miller's and Brooke's Mineralogy, reviewed,

4L

vviith

iMlXERAL?-

Algerite, form of crystal of, 410.

Aiizne, 43J.

Allanite (orihite), 441.

Ahim from iho Rocky Mountains, 434.

x\mcthy?it in North Larohna, 373.

Analcitne, 446.

Apaiiie, psendo-apntite an impure, 431.

Argcniiftrons Galena fntni Arknnsa.^, 449.

Arragoniie of Iloboken, ^milh and Brushy

215; of ThurnberiT, 434.

Arc-enical Nickel, 447.

Berlhierite iit the Vusges, 413.

Beryl, analyses of, 4 12.

Jjowenite and \V illiainsite. identical

Serpentine. Smith and B^ush, 212,

Eronzite, T IL Gorreff,23'>.

Calc Spar, crysiaUization of, 431.

Carrara marble, analysis of, 43J,

Chalcedony in Norih (^iniiina, 373.

Cliildrenite, analysis of, Rfimmtfshcrg, 435.

Chlori:c of the i:rdh,Koksdiarov ou crys-

tals of. 437.

Ciiondrodiie, crystallization of, J.D. Dana^

448.

Chrysocolla, 447.

Cinufibar, crystallization of, 447.

Cinn:ibar of California, 447.

Clinochlore, figure c»f crystal of, 436.

Copper, native, of Laue superior, 446.

Cop|>er ore of the upper 31ii=sissippi, D.

J). 0^/xw,446.

Copper ore containing gold, 446.

Copper ores of Australia, 447.

Corundum in North Carolina, C. L. Hun-
ter, 373,

Datholite of Isle Royal, WhilneJ/, 435.

Diamond in Australia, 433.

Diamond in North Carolina, C.L. Hunter,

373.

Dimorphin, a T\ew mineral, 431.

Dolomite of Texas, Pa , T. H. Gnrreft, 334.

Emerald Nickel, analysis, T. H, Garrttt^

332.

Emery in North Carolina, 3i3.

Emeryhie, G- Rose, 442.

EmeryUie identical uilh margante, J. Z..

Sm'dh and G. J. Brush, 207.

Epidole, R. HfTiiiann, 442.

Euclaj^e, analysis of, 442.

Euphyllite, Smith and Brush, 207. •

Feldspar of the Lake Superior Region,

analysis of, 410.

Feld>par, glassy, 433.
. ,r t- r 7

Fischerite, crystallization of, IS. Kokscha-

7ov, 449. • ^

Fowleriic of New Jersey, 433.

Frankliniie, A. C, Farnv^ion on magnetic

cliaracier of vein of, 445.

Galena, argentiferous, in Arkansas, TV. TV.

Mather, 450.

Galena of the upper Mississippi, 446.

Garnet of Haddam, analysis of, 441,

Garnet resemblmg Schorloraite, C Berge-

mnm}, 441,

Gold, crystal of, C. U. Shepard, 448.

Gold of Canada, 41S.

Gold in Nonh (^irolina, C. L. Hunter, 373,

Gold in Pennsylvania, 448.

Gold in Vermont, 147.

Gyraniie, 435,

4
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Heavy Spar, analysis of, E. Riegel, 434.

lleterosite, 445.

Hone slaie of ihe Lake Superior Region

433.

Hydromagnesite, Smith and Bru,<7i on, 211
Irjdosmine and Plaiinum of California,

246; of Canada, 443.

, Iron ores of the Des Moines Coal Fields,

444.

Iron ores of Lake Superior Region, 444.

Kiimmereiile, 438.

Kaminereriie of Pa., T. H. Garrett, :i22.

Keroliie of Unionville, Smilh and Brash,

Kyanite in North Carolina, 373.

Lancasierite, Smith aud Brush on, 213.

Lapis Lazuli in the Andes, 442.

Lautnoniic of Siorr on ^kye, 440.

Lazulire in North Carolina, 373.

Leadhilliie in ^^oulh Candina, 446.

Leordiardite of Copper Palls, 440.

Leopardiie in North Carolina, 373.

LirmHiite conToining Vanadiuia, 4i4.

Manganese ore from India, 444

Marble of Lake iSuperior Region^ 434,

>1aUo(kitf, 41G.

Melinophane, a new mineral, 432.

Mica of Litchfield, Smith and Brush, 210. !

Mica, Ealing, 4-i}.

Mi:?enite, a new sulpliate of jjotash, 433.

Mnlyhdate of Lead, 410.

Molybdenite near Reading, Pa., 413.

Montmorilloniie, 433.

Native Iron, Dr. Andrens^ 443.

Natrolite of Ronfrew'j^hire, 440.

Nickel, ar.ceaical, 447.

Novaculiie of the Lake Superior Region,

Opal, analyses of, G. Bischof, 435.

Opal IVotn Asia 3Iinor, analyses of, 435.

Orangiie, analysis by Dumour, 442.

Orihite in t>yeniie, near Dres-den, 44L
Osieolite, a new mineral, 4H1.

Pectoljle of ksle of fekye, idd.

Periuiue, 431
Petalite, Hcnnann, 441.

Petaliie, C Rummthhera:, 277.

Pldo'^opite of the Vosges, 441.

Pimelite, W, Ba€r,43d.^
Pipe elays of Nas.sau, 439.

Platinum of California, 246 ; of Canada,
443.

Pyriies, nickel iferous, at Gouverncur, 444.

Pyrohclerile, 332,433.
Pyroxene, Hermann <>n, 437.

Quartz, large crystal of, 435.

Kliodonjte of New Jersey, 43S.

Rliodi.pbylhte. F. A. Gfnfh, 433.
Sanidin, or glassy feldspar, 433.
Sctiorlomite, Rajnmdsherg uu, 443.
Scleretuute. a new mineral resin, 433,
Scolcciteof Midi, 140. *

Seleniie of Iowa, 431.
SerpeniiTie ia lanada, analysis, 43C.
Silver, chloro-bnmiid of. 447.
Sphene of Ureiiville, Canada, analysis of,

442.
. J >

Spoi\uniene, C.Rnmmrlshpr^r 277.
Spodumene and Petaliie, Htrmaniu 440.
StUbue. 441,

Minerals
Tabergite, 435.

Tabular Spar, note on crystals of, 449.

Tourmaline, C. F. Nanmavn, 442.

Tourmaline, /?- Hermann, A^'l,

Triphyline of Bodenmais, 445.

Tripliic of Norwich, C. U, Shfpnrd, 445.

Trip! ite of Norwich, note on, by J. D. Dana,

445.

Trona from the Rocky Mountains, 433.

Unioniie identical with oliguclase, ^miW

and Bruffh, 211.

White Lead ore of Teesdale, 446.

Zeolites of Scotland, A. J. Scott, 439.

Zirct)n near Reading, Pa., 443.

Minerals, reexamination of some American,

J. L. Smith and G J. Brush, 207.

accompanying Chromic Iron, T. //. Gar-

rett, 332.

of western North Carolina, C. L. nun-

fer, 373. ..

3Iineralogia. Elementos do, of Domeyko,

noticed, 431.

3IineralouicaI Notices, 430.

Mineralogie, Elcmcnte der, by Nauraann,

noticed, 430.
.

3Inieralogy, Brooke and Phillips's mtroduc-

tion to, reviewed, 41.

Mineralsystem of <;. Rose, noticed, 4JJ.

Mahl, H von, Principlesof Ihe Anatomy and

PhyMoIo-y of the Vegetable Cell, by, no-

llccd, 453.

Moilnsca of North Britain and Mediterrane-

an, depth of 8ome species, 205.

Mounds in Alabama, A. Bi^thw, ISO.

Myrisiou, 120.

N
Nebula, memoir on, by Prof. S. Alexander,

noticed, 3J0.
, _ „^-,

NuMh, J, a new kind of electro-magnet,

104, 330. . 107
permeabUitV of metals to mereiiri, 1"'.

Correspondence of, 109,263,413.

Niepce on lieliochromics

I

^72.

156.Norton's Literary Regi>tcr, 15b.

Norton, W, A., on Lncsson s Caloric ^o

eiiie. 3'J3.giue
NyciaginaccsG, 319.

o
Obituary of von Puch, -IGL

p. Drake, 150, 291.
_

VV. McGillivray, 29o.

G. A Manlell, 147.

A. D. Stanley, 4r.4.

S. C.Walker, 2U3.

Opium, Alkaloids in, 423, ,
^g^.

Oregon, Washington Territory
\fyj^^^^^

Owtn, D. />., Rep(»rt by on C^eologtcal

vey of Wiscoiifein, etc., 2'Jb.

p

Pacific, Changes of Level in, J. !>

1 57. .1-1
Palffiontogrnphical Society, 'a*-

xr.77 466.

l',.!ffior,t<,l<.gy of New York, ^v J- W-^"'

I'lippi-, note on manufacture or, ^03.

Paralliu of a star, 457. . „„

rasUur, on a case of isomeiism, 1"^-

I

I

I

f

I
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Perrey, AlexL% Titles of Memoirs of, 155.
PhosphiUic nodules in Silurian rocks, T, S.
Hunt, 129.

Phosphorescence of the sea. A, de Quaire-
Joges. 193.

Pliospfioric acid in human economy, D.
Breed, 275.

PhoTograpliic pictures, poMtive, 119.
rholograpljy, forms produced in, by lenses
and mirrors of difrereiit sizes, 121.

Pi-^CiC(iIiure in France, 425.
Fluiiet, lyth Asteroid, Fortuna, 283, 457.
^ 20th Asieroid, Ma.'^i^alia, 135,283.

21st Asteroid. Lutetin, 283.
22d Af^teroid, Calliope, 283.
23d Asteroid, Thalia, 234, 4

Plants, Catalogue' of U." S.'m^edidnal, by A.
Clapp, noticed, 466.
of the Family Nyctasinacese, new, A.

Gray, 259.

/^'O'ptopnmous, on sexual organs in, ^.
Ilenfrey, 25.

on the vegetable cell in, von Mold, 145.
on antheridia in algae, 455.
'JVichomanes, in Alabama, .A. Gray, 324.
Works on, noticed, &/7ii'67/, 129; Aganlh,

131; Tulame, 132, 455; Setman, 133;
Walpers, 133; von Mold, 279, 45];' H.
^rhadtt, 270; Llndley/2S0 ; O./J^er, 280;
Booker's N. Zealand,* 456 ; Lehmcm's Oak
Vegetation, 456; Marlins, Fl. Brazil, 456.

Polarization of light, 175.
Prjichard's History of Animalcules, noticed,
by J. W. Badcy^ 299.

Proteus angumus, J, C. Dallon, 337.

Quarterly Journal of i\Iicroscopic Science,
noticed, 155.

Quartz lens of Nineveh, 122.
Quatrfifagesy on phospliorescence oi the sea,

Quinidine, sulphate of, 269.

R

S
Saccharlmeter, Soleil's, W. P. Rkldcll on,

175,

Sal-ammoniac, method of removing in analy-
sis., 94.

SartiiiU, H. P., Cnnces, notircd, 129.
Sracrht, A , on dimorphin, 431.
Schiel, T., scparaiicm of manganese from

iron and nickel, 275.

Sea, on the fiboi^phoresccnce of, -4.. de Quo
liefages, 193.

SeeTfiaii, Botany of II. 31. S. Herald, noticed,
133.

^hepard, C. Z7., on meteoric iron of S. Africa
and presence of potassium, 1.

on meteoric iron of Caynga Co., N. Y.,
363.

on nickclifcrous pyrites of Gouvcrneur,
and triplite of Mass., 144, 415.

on a crystal of gold from California, 44S.

IShooling stars of August, 1852, 136.

Silbermann's method of determining dilata-

tions, 413.

Sifk. on coloring, through food of silk worms,
269.

SiJlvnav, B.^Jr., Principles of Chemistry by,

noticed, 150.

Smdh, J. L , on removing sal-ammoniac In

a^aIy^is, 94.

on determining the alkalies in minerals,

234.

analysis of magnesia opal, 435.

Smith, J. L , and G.J. Brush, reexamination

of ^ome American minerals 207.

Snow-line, height of, in different regions,

249.

jSoleil's sacchnrimefer, 175.

Sound, velocities of, in different substances,

218.

relations of architecture to, 215.

Spheroidal state, engine employing water in,

420.

Spores of Cryptogamia, 25.

jStanley, A. D. obiiuury of, 464.

'Stansbury's Expedition to the Great

Lake, noticed, 133,

Star, parallax of, 457.

Steam, on extinguishing fires hy, 267.

Stereoscopes, notice of, 140, 28S.

chromatic, 289.

ISijbmcthylium and its compounds, 117.

Sluckhardl's Chemical F'ield Lectures, 301.

Slakes, on the epjpolic dispersion of light,

270.

Salt

Rommehhergj C, on petalite, spodumene,
humite, etc., 277,279.

Ivefraction, double, in tesseral crystals, by
pressure, HI.

Hegcni.s of the University of New York, Re-
port by, noticed, 303.

'

lieptiles of Sranshnry's Report, noticed, 134.

Work on American, by BairdiiudGirard,
notked, 465

^ . , . v I

Subsidence in the Pacific, 157.
xtepiiiian fnssil bones m coal rocks of ^ova L^^^

^^^^ ^j^^ gp^^ ^f, 290.
Scotia, 279. :

'

RiddtU, J. JL., binocular microscope, 63, 143.! ^
on illuminating opake objectis for the

micnwcope, 69 Telegraph from Europe to Africa, 270.

novvkindof achromatic condenser. 69. Telegraph, Lectures on the Klertro-mag-

Riddeli^ IK P., on Soleirs saccharnueter,
'

netic, by Z. T«r;i/-;^//, noticed, lo3.

175. . j|Temperaiure of a part of the Pacific, IF. C.
Rocky 3Jountains, geolog>^ and palaeontology :

Ctinuingham^ 66.

of, J. Hull 126.

ice spring in, 146.
Rood, O., on the Parameclnm aurelia, 70.

method of showing diffraction with the

microsc(ipe, 327.
iC«Am/rorjr\<f apparatus for transforming dy-

namical iutu statical electricity, 114, I

Temperature Chart, 459b

Temperatures, causes of change in, Jl^. Hop-
kins, 72. 248, 334.

mean annual, of different parallels of

latitude, 82.

Thompson, Z., Meteorological observations

at Burlington, 385, 459.
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Thurfjt, on the zoospores of Algae, Ajj.

Toronio Observatory, 287.

Tulasrte, L R., Moii. Podosternacearum, no-

ticed, 132.

on spermogonia in Lichon?, 455.

TnrnhuU, L, on ihe telegraph, noticed, 153.

Tyndall^ oq magno-crysiallic action, 124.

u
JJvhnm J. B^ on acoustic architecture, 215,

343.

V
Valerianic acid, anhydrous, 273.

"Volcano of Kilauea, and 31. Loa, T. Coan^ 63,

w
Walker, S. C, obituary of, 293.

Warren, J. C, on Mastodon giganteus, no-

ticed, 3r>7.

W;uhingion Territory, exploration of, 462.

Werflnim, on producing double refraction in

le?seral crysials, 111.

WtiheriU, C. M., on molybdenite, zircon and

goh! in Pennsylvania, 443, 448.

\Vijisloti\ C. F., on the supposed elevated

coral of Maui, 459.

work by, on Cosmography, noticed, 46o

Wright, C.,colleciionH oi plants by,de.scnbed

by A. Gmy.25'J, 319.

Wj/man J., oh the cranium of the Mastodon,

4S.

z

Zofhacal light, Jl R. Birf, 120.

Zoological distribution, on temperature as

limiting it in deplli in the sea, 204.

L'Zoology iti Siaasbury's Report, 134.

i

M
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DEPARTMENT OF PHILOSOPHY AND THE ARTS
IN YAIE COLLEGE.

SCHOOL OF CHEMISTRY AND NATURAL SCIENCE.

JOHN A. PORTER,
Acting Professor of Agricultural and Analytical Chtmistry

W. J. CRAW,
Assi&iani,

The course of instrurtion is designed to meet tlie wants of those intending to pursue
practiral analysis, nr»edifinp, agricuhure or mannfacuiririg, as v^ellas ilif»i-e who pu/pose
to engage in leaching or scientific research. It embraces, among oiher npphcations, the
analysis of grains, soils and minerals, the determination of the value of drugs and chem-
icals, and experiments in medical (chemistry.
The Laboratory is open to sludcnls during the whole day at a charge of from §60 fo STO

per term of twelve or fourteen weeks. Thit' includes the expense for materials (-((nsumed
and ilie use of apparatus. Students are received for any period tkjI le&s ihan a month,
or to spend a part of each day in ihe Laboralory, ixml are charged accordingly. Previous
etu(!y of Chemistry la, not esteuiial lo admission.

_ Ihe lernis commeni_. ce for the current colkgiaie year, ?ept. ICih, Jan. 5ih, and May 4.

Lectures on Agricultural Chemislry vvill be given during ihe first ten weeks of the winter
terni; fee, $10. Lectures on Geology, 31meralogy, Elementary Chemibtry and ISaiural
Philosophy are also accessible.
Analyses of grains, soils, mineral waters, &.C., and otlier chemical investigations under-

dertaken on reasonable terms.

JLule College^ New Haven, Se^ieinher, 1852.

SCHOOL OF ENGINEERING.

WILLIAM A. NORTON,
Professor of Engineering,

Course of Instruction
systematic exercii
teetural ; with sli

Pers^pcctive, Isome

gmeoring
time, latitude and longitude, drc.

of

The student may pursue a partial or a full course, at his option, ihe studies required

for ndmi.'^.sion to the full course are, Ariihmeiic. Algebra, Geometry, and '1 rigonomeiry.

Th*? academical year is divided into three terms, commencuig on feeptember 10, Jan-

uary 5, and 3Iay 1, and conlinuuig about three months earh.
t^ ^ ,

Tuiiiou fee, for the full cour:ie of each term, $30;—lo be paid m advance, lee for the

course of Surveyuig alone, §jl2. JNo charge fur incidental expenses.

Lectures on Geology, Mineralogy, Elementary Chemistry, and Natural Philosophy

accessible to students in this Urpariment.
, , , ^ . ^

The Department of Pbilo.-^ophy and the Arts also includes other courses of study, for

which see College Catalogue. ., , , , ^ t^ , i t
Students who pass a satisfactory examination are entitled to the degree of Bachelor of

Philosopliy, after being for two years cotuiecied with this iJeparlment.

yak College^ New Haven, September, 1852.
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STANDARD WORKS FOR BANKERS
?

BANK OFFICERS, BAXK DIRECTOHS, BEOKERS,

INSURANCE CO^VfPANIES.

$2 50

2 00

1 00

I. Gilbart's Practical Treatise on Banking. 1 vol. 8vo. Second American
edition, - - - - - - - - --

II. Lawson's History of Banking, with Anecdotes of Bankers, American edi-

tion, with Additions, - _.-_---
III. The Banker's Almanac for 1353, with list of Private Bankers in all the prin-

cipal Cities, - - - - - - - -/- ^ ^
IV. New Mfinual of Coins, Coinage, Bullion, Connterfeit Coins, &c. 65 fine cuts, 1 00

V. Chronicles and Characters of the Slock Exchange, with Anecdotes of leading

Bankers. 8vo. By John Francis, ..----
VI. J. R. McCuUoch's Essay on Money, Coins, Bullion, Currency, &c., - 1 <^
VII. The Banker's Comtnonplace Book. By A. B. Johnson, J. R. McCallocTi, &c., oO

yill. The Bankefd^s Magazine, Vol. 1. {l^ew Series,) July, 1831, to June, 1852,

with G5 Engravings of Coins, bound, ------
IX. An Historical Account of Maesachnsetts Currency, By J. B. F^elt. 1 vol.

8vo, with fac-himiles of the Continenltil and other money, - - - ^ ^^

X. Free Banking—an Essay on Banking, Currency, Finance, Exchanges, and
Political Economy. By Charles Duncombe. )8mo, - - - '

in fv!
XI. History of the Bank of England. By John Francis. 2 volumes octavo, 10 w
XII. A Manual of Gold and Silver Coins, with numerous steel engravings, 4to, 7 o\)

5 00

27 00

STANDARD WORKS FOR LIBRARIES.
05^ Single Copies only^ second hand, can he supplied.

m

North American Review— vols. 1 to 31. New Series. (Jan. 1820, to April, 1835,

inchibive), 31 volumes 8vo., Half Calf, - - . . " ^
o m

Ditto. Index to vols. I to 25, 8vo, Boards^, - - - - - ^ ^
American Almanac. Vols. 1 to 20—1830-49, Paper Covers, - "

T? Art
Literary World, vols. 1 to 11, inclusive, 1847-52, in Nos., - - - 1^ w
Chess-players' Chronicle, vols. 1 to 12—1841-51, inclusive, 8vo, H?lf Calf,

scarce, ----.. ^-.-'^'""
Knickerbocker Magazine, vols. 18 to 32, (,July, 1841, to December, 1843, inclu-

live,) 15 vols., 8vo, Half Calf, - - . . - - - ^^
Christian Examiner, vols. 1 to 23, (January, 1824, to January, 1833, inclusive,)

8vo, Cloth, - - . -'. . - - -

New York Review, vols. 1 to 10, (1837-42,) all published in Nos., - - 9 00

British Almanac and Companion, vols. 1 to 24, (lf23-50,) 12mo, Cloth, very
scarce, and in good order, - - - . - - -

^()n
London Mechanics' Magazine, vols. 1 to 20 (1823-33^, 8vo, Cloth, -

, ^" ^
American Annual Register, 1825 to 1833, {all publifched,) 8 vols., 8vo, Boards,

American State Papers, first edition, 17S9 to 1815. 8 vols., 8vo, Boards, scarce.
Boston, 1315, .

. - - - . . - -^12 00

Siryker's American Register, vols. 1 to 4, (May, 1848, to December,' 1850,)

4 voU., 8vo, in Nos., . -. , ' .
^' , ' . . - 6 W

American Railroad Journal, vols. 1 to 4, (1^32-35.) 4ro, Calf Backs, - -^^ ^
.

nie hncyclopedia EriJtanni*-a—seventh and hm edition. Edited by Fjof Na-

^'^\i i
^'^'^^' '^ Boards. (Subscriber's copy.) - - - • fr ^^nacpherson's Annals of Commerce, 4 vols., 4to, scarce, - - * ^^

Singh Copies only on hand,

J. SMITH HO.MANS,
No. 70 Wall street, New IlofK.

IN PRESS.

A Manual for Notaries Public ; embracing a Synopsis of the Law
relating to Bills of Exchange and Promissory Notes ; with Forms oi

Protest, and Notice of Protest, &c. May, 185^-
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SCHOOL OF CHEMISTKY,
CONDUCTED BY

Dk. F. a. GENTH, 107 Wal^vt Street, Philadelphia,

Dr. G. will give Instruction in the various branches of Scientific,
Analytical and Practical Chemistry.

Students are furnished with all the requisite apparatus, reagents, etc.,
and are allowed to work from 9 a. m. to 5 p. m.
No previous knowledge of chemistry is required of those, who wish

to avail then^iselves of these instructions.

Lectures on Chemistry, Mineralogy, Geology and Metallurgy, if
desired.

^
Examination of Mines, Analyses of Ores, Soils, Waters, etc., and

investigations of all kinds promptly and carefully attended to.

For terms and further particulars inquire as above.
May. 1853.

^ ^
Hy]

American and Foreign Minerals for Sale.

The attention of Mineralogists, Professors and Principals of Colleges
and Academies, is invited to the following. The subscribers having
been engaged for some years past in collecting minerals, have now on
hand a supply of the very finest specimens from Orange and the ad-
joimng counties—consisting in part of the following: Spinelles, Sap-
phires, Franklinites, Hornblendes, Pyroxenes, Scapolites, Monroelite,

Dimaanetites, Calc Spar from the Hudson, Jenkinsite, Warwickite,
Allanites, Yttro-Cerite, Crichtonite, Quartz and Copper, Amethyst, etc.

Some of which are much finer than any heretofore procured—also

some fine Foreign Minerals.

Boxes of Specimens will be forwarded for inspection to those who
tnay favor us with their order. Address

J. JENKINS, Monroe, or

SILAS R. HORTON, Craigville, Orange Co., N. Y,
March, 1353. [2«J

EDWARD N. KENT,
ANALYTICAL A^I> CONSULTING CHEMIST,

116 JOH^ ST., Is^EW YORK.

CHEMICAL APPARATUS
?

RARE CHEMICALS and PURE REAGENTS;

A descriptive Catalogue (Fourth Edition) with prices annexed, fur-

nished gratis on application.

March, 1853. [3tJ

il'
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HASKELL, MERRICK &. BULL,

Importers and Wholesale Druggists^

No. lOj Gold StreeTj New York,

Have recently received an assortment of pure Reagents and rare

Chemical Preparations from one of the most reliable sources iu

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 is

requested. New York, August, 1851. [tf]

GENERAL INDEX
TO THE FIRST SERIES OF

THE JOURNAL OF SCIENCE AND AKTS.

IN ONE VOLUME OF 348 PAGES, 8vo.—Price, §3.

A FEW copies remain for sale in the hands of the Publishers,

Enquire of Silliman & Dana.

See further, second page of Cover.

New Haven, March 1, 1851,
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Glycerine with Acids: Alkaloids in Opium : On the constitution of Muuon Tallow,
Hunaan Fat and Spennaceii, 428.—On liie manufacture of Glycerin, by Campbell
MoRFiT, M.D., 429.
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P. 325 line 11 from top, for ''norlheastern;' read '' no rfhu-eastern:"
^^

P. 3:n, line l1 from bottom, for " AJid m anotlier /'^(^^" read " And m another wark.
^

P. 35S, line 18 from bottom, ht " in one of Jiis dtsuUory tolam ,
read *' In fits Muszc

«/" Nature.'

P. 433, line 4 irom top, for " SitnadJn,'' read '' SamdiaJ^^
In part of ediiiiMi, P. 440, 4th Une from btniom. for " lUd,'

Vol. xiv, p. 62, line 20 from bottom, for " 31 : T,^^ read t 4

read J. f pr. Cb^ lvii,276."

M Of T."

^^ As most of onr subscribers wish the Journal continued to tliem %Tahout a special

renewal f-nch year, we wouUl request aiU who desire a Jisoontinuauee, to give us u deti-

niie word io that effect by ihe close of ihe current year, even m ca^es where the- Journitt

may have been ordered expressly for the rnrrent y " only.
- , - i i

Keceipts fur remittances wiil bereafier be sent with ibe number of tlie Journal, mle^s

otherwise ordered.
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