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Students who pass a satisfactory examination in either of the above Depart-
ments, are entitled to the degree of Bachelor of Philosophy, after being tiro
years connected with the School.

JTole CoUese, New Haven. Julv. 1855.
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L ELEMENTARY TREATISE ON PLANE AND SOLID GE-

QxMETRY. New Ed. 12mo, plates 84.

11. ELEMENTARY TREATISE ON ALGEBRA, to which are

added Exponential Equations and Logarithms. New Revised Ed. 12n)o.
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J. F. LUHME & Co., OF Berlin, Prussia,

PANTHEON BUILDING, 343 BROADWAY, NEW YORK.

Thfs well known Chemical Establishmei^t, has opened a Maga-
zine for the sale of their goods in New York under the naanagement
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r

See further, second page of Cover.
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whose superior excellence of workmanship, construction and accuracy,
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For the quality of their instruments, Messrs. J. & W. G. are per-
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and W/'A. Norton of Yale College; Prof; W. Gibbs of New York

Free Academy'; Profs, C. R. Gilman and A. Clark, M.D., of the Crosby

Street Medical School,New York; Dr. H-Vanarsdale. Morristown,N.J.:

Prof. J. L. Riddell add Jameff Jones, M^D., New Orleans, and Dr. L L
Smith, Louisville, Ky.
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Art, I.—T%c Smithsonian Institution.

We have been silent but not uninterested spectators of the

controversy which has been so rife for a year past respecting the

Smithsonian Institution. Now, however, when the discussion

appears to have drawn to a close, or at least when the arguments
on both sides are well nigh exhausted, it seems proper, in view of
the relations which this Journal sustains to science and to the

public, that we should take this important subject into dispas-

sionate consideration, and place our conclusions upon record.

The official documents with which we have to do, are :

1. The will of the founder, James Smithson.
2. The Act of Congress enliiled *' An Act to establish the Smithso-

nian Institution for the increase and diffusion of knowledge among
men," passed in August, 1846-

3. The eight annual Reports of the Board of Regents of the Institu-

tion, made to Congress, from 1847 to 1854.

All these are included in the Eighth Annual Report of the
Board, showing the operations, expenditures, and conditions of
the Institution up to Jan, 1, 1S54, and the proceedings of the
Board up to July 8th, 1854-
And further, as to the points in controversy:

4. Report of the special committee of the Board of Regents, Hon.
Mr. Pearce, Chairman, relative to the distribution of the income of the
Smithsonian fund, made May 20, 1854, published in the Proceedings of
the Board, forming a part of the eighth annual Report, above mentioned.
Secokd Sebiks, Vol. XX, No. 58.—Julj, 1856. 1



2 The Smithsonian Institution.

5. The Hon. Mr. Meacham's minority Report fronn the above com*
mittee, made subsequent to the adjournment of the Board of Resents
and iho prttsentniiun of iheir annual Rppori to Congress, but appended
to the House of Representatives' edition of said Eighth Annual Report.

6. The Proceedings of the Board of Regents at the annual meeting
in January, 1855;—an abstract from the records, published in the Na-
tional Intelligencer of Jan. 17ih, 1855,

7. A tetter of the Hon. Rufus Choate to the President of the Sen-
ate and the Speaker of the House of Representatives, resigning his of-

fice of Regent of the Smithsonian Institution
; and the Proceedings in

the Senate consequent thereon. (Congressional Globe, &c.)
8. Report of the Judiciary Conunittee of the Senate, to whom was

referred the inquiry whether any, and if any, what, action of the Serrate
IS necessary and proper in regard to the Smithsonian Institution : made
Feb. 6, 1855.

9. Speech of the Hon. W. H. English in the House of Representa-
tives, Feb. 27, 1855, on the Smithsonian Institution.

10. Report of Hon. JVlr. llpham. Chairman of the Select Committee
of the House of Representatives, to which was referred the letter of the

Hon. Rufus Choate resigning his place as a Recent of the Smiihsoniao
Ii.siitution, with instructions to enquire and report to the House whether
the Smithsonian Institution has been managed and its funds expended in

accordance with the law establishing the Institution, &c. &c. (Printed
in the Boston Daily Advertiser, March 10; the official publication not

yet issued.)

W
tee. (Printed in the Boston Daily Atlas, March 16th.)

These documents all are, or readily may be, accessible to our
readers iti this country; and we are obliged to presuppose on
their part a full acquaitJtance with theni. However desirable a

complete analysis of them might be, and however needful for the
information of our foreign readers interested in a question of
more than American concernment, our narrow limits forbid this,

forbid even that comprehensive historical view of the charac-
ter and operations of the Institution which we would gladly give,

offic
comprise the whole case, to enter at once upon the consideration
of the essential pomts of this unhappy contest.

^
This controversy has grown out of certain widely divergent

views which are entertained respecting the design and functions
of the Institution. One party, that opposed to the policy actually
adopted, contends that the Institution is by law, and should be

made in fact, a library ;—that from its income, now of about
^31,000, an average amount of $25,000 should be annually ex-
pended for hooks.

... - - ^ scope of the Institution; but the
library, with its "legal possession of twenty-five thousand dollars
a year is " the paramount interest of the Institution," or would
be. " had ihft TncMf.,r;— i j_ __ i-, . \ :, _i_.„cf

speci



The Smithsonian Institution. 3

entirely a libraryr''* This is the view taken by Messrs. Choate
and Meacham, of the Board of Regents. Another party, com-
prising a large majority of the present Board, maintains that a
library is not the end or purpose, nor an end of the Institution,

but is one of the instruments or means by which the objects of
the establishment are to be subserved ;—these objects being " the

increase and diffusion of knowledge among men," as expressed

in the will of the founder, and affirmed in the act of Congress
which established the Institution and prescribed the way in which
they are to be attained. Of the large majority of the present man-
agers of the Institution, coinciding in this general view, some
would give the library more, others less prominence : but they
all agree in principle as to their duties and obligations under the

law,—maintaining as they do, in opposition to the first-named

party, that they are not required to vote an annual appropriation

of ai3out $25,000 for the library, nor of anything like that amount,
except when in their judgment it may be most expedient. In

fact, to use the language of one of the number, they are " opposed
to making the library the principal or controlling feature of the

Institution," but *' regard it as one of the important instruments to

be used in accomplishing the desired end.^f
This latter view has constantly prevailed in the Board of Re-

gents charged with the management of the Institution,—very
largely prevailed, we may add; for most of those who have
favored the amplest appropriations ever proposed for the library,

have evidently done so in the exercise of a discretion over the

amount, which they understood to be conferred upon them by the

law. By good majorities the Board of Regents have directed the

action and operations of the Institution so as not to make the

library '' the paramount interest" or controlling feature of it, but
only one among several means or instruments of increasing and
diffusing knowledge. Hence the controversy, which has been
carried on with so rnUch spirit and feelmg, in the Institution and
elsewhere.

The voluminous minority Report of Mr. Meacham (Doc. No.
6, supra), and the able and eloquent arguments of Mr. Choate
having failed to induce the Board of Regents to change their

course, an appeal, in effect, was made to Congress, in a letter of
resignation of his office of Regent by Mr. Choate ;—the result of
which is to be fomjd in the discussion which arose thereupon in

the Senate (Doc. No. 7); in the Report of the Judiciary Com-
mittee of that body (Doc. No. 8)—chosen from among its ablest
jurists,—unanimously approving the action of the Board of Re-
gents

;
and in the two reports from the select investigating ccm-

Report of Mr. MeacLam
; document No. 5, in the enumeration given above.

f Hon. ilr. English. Speech in the Houfiif of Eepresentativea ; document No. 9
supra.

*
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mittee raised in the House of Representatives ; that of its Chair-
man, Mr. Upham (Doc. No. 10), disapproving, that of Messrs.
Witte and Taylor (Doc. No. 11), fully approving the course pur-
sued by the Regents.
The questions at issue, it will he seen, are two, which should

not be confounded, as they generally have been, at least in the pop-
ular discussions of the subject. The charges brought against the

Board of Regents and their Secretary, when examined, are found
to be : 1st, that they have improperly exercised the powers con-

ferred upon them:—a charge which may involve nothing more
than a difference of opinion as to the best means for attaining the

desired ends
j or it may impeach their judgment, or their motives.

2d, They are also charged with having disregarded and violated
the law from which their powers and their existence are derived.
This much graver charge involves a legal question,—the one
upon which the gist of the controversy turns. If the ques-
tioned action of the Board is illegal, it matters little whether it

would otherwise be expedient and judicious,—whether it would
or would not tend most effectually to further the object in view.
If, on the other hand, it should prove to be warranted by the

law, we should have only its wisdom and propriety to consider.
We have heard the charges : let us now look to the law.
The purport of the law, as its preamble declares,* is to accept

the trust created and proffered by the testator, and to found an
establishment for " the faithful execution of said trust according
to the will of the liberal and enlightened donor."
The whole of Smithson's will which relates to this bequest is

comprised in the words ;
" I then bequeath the whole of my

property, subject to the annuity of £100 to John Fitall, and for

the security and payment of which 1 mean stock to remain in this

country, to the United States of America, to found at Washing-
ton, under the name of the Smithsonian Institution, an estab-
lishment for the increase and diffusion of knowledge among
men."
The "act to establish the Smithsonian Institution," consists of

the preamble cited in the note below, and of eleven sections.
The first constitutes the EstablishiJient,—a corjioraUon in fact,

with perpetual succession, but without the corporate power of

suing and being sued,—to consist of ten specified high officers

of the United States ex-offido, of the Mayor of Washington, and
of such persons as they may elect honorary members.

• " James Smithson, Esq., in the kingdom of Great Britain, having by his last will
and testament given the whole of his property to the United States of America,
to lound at Washington, under the name of the Smithsonian Institution, an estab-
Ushment tor the Increase and Diffusion of knowledge among men ; and the United
States having by an act of Congress received said property, and accepted said trust,
therefore for the faithful execution of said trust according to the vill of the Uberal
and enhghtened donor. Be it enacted," <tc.
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The second section appropriates the accrued interest of the

beqiiestj or so much of it as may be required, for the erection of
suitable buildings, and for current incidental expenses ; and funds
the capital, for the perpetual maintenance of the Institution,

The third section creates a Board of Regents to conduct the
business of the Institution, fixes the mode of appointment of the
elective members of the Board (the ex-officio Regents being the
Vice President and the Chief Justice of the United States, and
the Mayor of Washington), as well as their term of service,

authorises the Board to appoint a Secretary of the Institution,

who is likewise to be the Secretary of the Board of Regents,
prescribes the manner of transacting business, and requires an
annual report to Congress.

The fourth section directs a building to be erected.

The fifth relates to the site and character of the building ; and
requires it to have ^'^ suitable rooms or halls for the reception and
arrangement, upon a liberal scale, of objects of natural history,

including amineralogicaland geological cabinet ; also a chemical
laboratory, a library, a gallery of art, and the necessary lecture-

rooriis.

The sixth section bestows upon the Institution objects of art

and natural history belonging to the government.
The seventh section enacts; ^'that the Secretary of the Board

of Regents shall take charge of the building and property of said

Institution, and shall, under their direction make a fair and accu-
rate record of all their proceedings, to be preserved in said Insti-

tution
; and the said Secretary shall also discharge the duties of

librarian and keeper of the museum, and may, with the consent
of the Board of Regents, employ assistants ; and the said officers

shall receive for their services such sums as may be allowed by
the Board of Regents, to be paid semi-annually on the first days
of January and July; and the said officers shall be removable by
the Board of Regents whenever, in their judgement, the iiiterests

of the Institution require any of the said officers to be changed.
''

Section 8, enacts that the members and honorary members of
the Institution (meaning thereby the establishment constituted
by the first section) may hold stated and special meetings, *'for

of

Board
"And the said Regents shall make, from the interest of said

fund, an appropriation not exceeding an average of $25,000 annu-
ally, for the gradual formation of a library composed of valuable
works pertaining to all departments of human knowledge."

Section 9. "And be it further enacted; that of any other
moneys which have accrued, or shall hereafter accrue, as interest

upon the said Smithsonian fund, not herein appropriated, or not
required for the purposes herein provided, the said managers are
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hereby authorised to make such disposal as they shall deem best

suited for the promotion of the purpose of the testator, anything
herein contained to the contrary notwithstanding."

Section 10, requires those taking copyrights to deliver a copy
of the publication to the Librarian of the Institution, and another
to the Librarian of the Congress library.

Section 11, and last, reserves the right of altering, amending,
adding to or repealing the provisions of the act.

The Smithsonian Institution, thus founded, is required by the
fifth section to have a building suitable for its purposes, lecture-

rooms, and, by necessary implication, a museum of natural his-

tory, including a geological and mineralogical cabinet, a chemical
laboratory, a library, and a gallery of art. But what is the In-

stitution to do7 rjoes the mere custody of these instrumentali-
ties accomplish the object of the trust? Or is it through their

use that the object in view, viz, " the increase and diffusion of

knowledge among men" is to be furthered. And if the latter,

then by whom furthered ? Will the mere access of the public to

.

the books and cabinets (implied, we may well suppose, but no-

where even indirectly alluded to or provided for) increase and
diffuse knov^^Iedge among men to the greatest degree, or even
largely. Who is to use the lecture-rooms or the chemical labo-

• ratory and other means of research, by the mere inspection of

which small increase of knowledge can be expected? Manifestly
the law contemplates the fulfillment of the objects of the trust in

the use of these collections, laboratories, and books, not alone by
all comers promiscuously (under needful regulation), according to

their various ability, but also, (and that not subordinately,) by the
Institution itself, through action of its own, and agencies which
It may set in operation ;—modes of action nowhere prescribed in

the law, indeed, being wisely left to the foresight and discretion
of the Board, supervised by the Establishment, but for which an
ample charter is conferred by the ninth section. The implication
seems to be as direct in these respects, as that the ordering of
lecture-rooms implies the delivery of lectures.
And how are the operations and the income of the Institution

to be distributed among the several specified objects, and others
deemed "best suited for the promotion of the purpose of the tes-

tator," which the managers are authorised to make appropriations
for? All this, it appears to us, is plainly left to the wise discre-
tion of the managers of the Institution, subject only to the hmi-
tation contained in the eighth section, fixing a certain but very
high maximum limit to the sura which may be expended on the
library.

*^

The interpretation of this claiise, however, is the turning point
of the controversy. The Board of Regents have all along as-

sumed this clause, directing an appropriation not exceeding an



The Smithsonian Institution. 7

average of $25,000 annually, for the gradual formation of a library,

to limit their otherwise full discretion in one direction only,

to limit it upwards, not downwards. Their course of action from
the first shows this. However diverse the views that have been
entertained in the Board as to. the propriety of large or small ap-

propriations for the library, we are not aware that this full power
and responsibility has been denied until recently. The report

of a committee on the library (consisting of Messrs. Choate,

Hawley, and Rush) appointed at the first session of the Board of

Regents, declares, " that they see in the language of the act

which the Regents are created to administer, and in the history

of the passage of that act, a clear intimation that such a library

was regarded by Congress as prominent among the more import-

ant means of increasing and diffusing knowledge among men.
This intimation they think should control in a great degree the

acts of the Regents," ^' And, without pausing to inquire what
precise average amount should be expended, the committee will

say that they have become satisfied that there would be no difS-

cnlty in judiciously expending, for a limited period, if it is other-

wise desirable to do so, the entire sum indicated as the maximum
in the act.'' And the resolution they reported for the appropria-

tion of $20,000 for a library was at that time adopted. Thus,
in advocating the largest views in respect to the library that have

ever been presented by a committee or sanctioned by the Board,

at the time and place when those, if such there were, who be-

lieved the law to require the Institution to be made " almost en-

tirely a library" would surely put forth the whole strength of their

cause,—no claim is made for it as the "paramount object," no
right whatever is asserted to the maximum suni mentioned in

the act ; but the large appropriation they sought to devote to the

library " for a limited period," is recommended solely on grounds
of expediency ; although motives found in an intimation gathered

from the history of the act are introduced as sanctioning the pro-

priety of their recommendation. We seek in vain for any inti-

mation that they were hound to propose so large a sum as they

did, or that they would have done so had they believed a smaller

appropriation more expedient at the time.

The next action of the Board of Regents, a month later, when
the committee raised '4o digest a plan to carry out the provisions

of the act to establish the Smithsonian Institution," had made its

report, brings us to the passage of the now famous "compromise
resolutions," as they are called. In these it was agreed that, af-

ter the completion of the building, one half of the annual in-

come, or $15,000, should be appropriated to the library, the mu-
seum, collections, &c. ; and the other half to the preparation and
publication of transactions, reports, and other publications of the
Institution^ to aiding and stimulating original researches in all
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departments of knowledge, to the payment for lectures delivered

at Washington, &c. ; the Institution thus entering upon the ca-

reer of active operations for the increase and diffusion of knowl-

edge for which it is so distinguished. We know not by what

majority^these resolutions were adopted- Their legality, how-

ever, appears not to have been questioned. No member entered

any protest upon the record, as he surely would have done if he

held them to be an infringement of the law. That the minority

raised no question of the illegality of this action may be clearly

inferred from the terms of the resolution which they supported as

a substitute. This resolution, for which we are indebted to Mr.

Meacham's Dissenting Report (Doc. 20, 5), is as follows

:

" Resolvedy That it is the intention of the act of Congress establish-

ing the Institution, and in accordance with the design of Mr. Smiihson,

as expressed in his will, that one of the principal modes of executing

the act and the trust, is the accumulation of collections of specimens

and objects of natural history and of elegant art, and the gradual forma-

tion of a library of valuable works pertaining to all departments of hu-

man knowledge, to the end that a copious storehouse of materials of

science, literature and art, may be provided, which shall excite and dif-

fuse the love of learning among men, and shall assist the original inves-

tigations and efforts of those who may devote themselves to the pursuit

of any branch of knowledge."

It merely affirms that the library, the museum, and a gallery of

elegant art constitute *' one of the principal modes of executing

the act and trust." It does not deny that the '' active operations"

may be a legal^ or even a proper mode. That denial is more

recent.

The experience of six years having rendered it doubtful

whether this absolute division of the income into two equal

parts, irrespective of circumstances as they occur, was practically

the best mode that could be devised, in March, 1853, a special

committee of seven was raised to consider this subject. This

committee made its report on the 20th of May, 1854, by its chair-

man, Mr. Pearce, all the members concurring except Mr. Meacham;
who had replaced Mr. Choate on the committee a k\v months

previous. The report, (Doc, No, 4,) after a general view of the

character, condition, and operations of the Institution, actual and

prospective, submitted two resolves; the first, repealing the reso-

lutions passed in January, 1847, and then about to come itito

effect, which required an equal division of the income between the

active operations on the one hand and the museum and librvary on

the other; the second requiring ** That hereafter the annual ap-

prbpriatiotis shall be apportioned specifically among the different

objects and operations of the Institution in such manner as may
in the judgment of the Regents, be necessary and proper fpr

each, accordinar to its intrinsic imoortance. and in comnliance in

J
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good faith with the law." A restriction which the Regents had
imposed on themselves, antecedently to experience, is here pro-

posed to be removed- As, in the exercise of their discretion, they

had adopted a fixed and unvarying apportionpient, they now pro-

posed, instead, to exercise the same powers and the sanie discre-

tion (neither more nor less) from year to year, accordin~to their

best judgment at the time^ and in compliance in good faith with
the law.

The consideration of these resolutions was postponed until the

next annual session of the Board, in January of ihe present year;

and it was ordered *' that said report, and such report of a minor-

ity of the committee as may be made in the recess of the Board,

be printed." The committee's report was so printed, for the use

of the Board ; and, belonging? to the proceedings of the Board, it

properly made a part of the Eighth Annual Report of the Re-
gents to Congress, which was closed on the 22d of July, pre-

sented on the 1st of August; and ordered to be printed both by
the Senate and the House of Representatives. Up to this time,

an interval of two months having elapsed, no minority report had

been sent in, -so far as we can learn, and none could therefore

properly be embodied in the Annual Report, ''showing the pro-

ceedings of the Board up to July 8, 1854." A minority report

of the Hon. J. Meacham, (Doc. No. 5,) without date, and consist-

ing of an elaborate review and criticism of the report of the

Special Committee, is however appended to the House edition of

the Smithsonian Report,—whether properly or not we need not

inquire.* In this document it is for the first time officially main-

tained (though it had been anonymously argued in the newspa-

pers some time before, and apparently broached in the sessions of

the Board as early as the spring of that year): 1, That the

''compromise resolutions" of Jan. 16, 1847, v^ere imanihorized

by the law ; and yet ought to he continued in force : and 2, That
their repeal by the passage of the resolves of the Special Commit'

* Not that any one could wisely object that such nn official document as this is, or

'Would become when laid before the Board, should have the widest publicity. But.

as it happens to be printed in the House edition of the Smithsonian Report, and not

in that of the Senate, which was somewhat earlier published, it formed the occasion

of a charge made by certain newspapers, that the Secretary of the Smithponian In-

stitution suppressed in the Senate edition Mr. Meacham's report adverse to his views.

Whereas, we find, 1, That no minority Report had been made, and therefore none

could form part of the annual communication to Congress: 2, That the maimscript

wavS not sent in to the Secretary at any time during the recess, so that the Secre-

tary could cause it to be printed for the use of the Board, as was ordered : 3, It

does not appear to have been furnished to the Senate unofficially (officially it

plainly could not have been), and so could not possibly have been suppressed

there: 4, Having been unauthorizedly annexed to the >Iss. Smithsonian Report for

the past year communicated to the House of Representatives. wl)ile in the custody
r^f ifc PommitiAP nn Prin+ir^o-^ ^J^^ jjjg question being raised in this Committee, the

^

.

,^
5' urged no objection to its being printed, with the sim-

ple statement of fact prefixed *' that it does not form a part of the proceedings of
the Board of Regents reported to Congress "

Second Skeies, Vol, XX, No. 58.— July, 1865. «
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tee would he a further illegality^ unless accompanied by a resolre,

that a compliance in good faith with the letter and the spirit of

the charter requires that a large proportion of the income should

be appropriated to the library.

Let it be noted, in passing, that the argument of Mr. Meach-
am's report, and this resolve appended to it, do not present the very

same issue,—unless we interpret the latter by the former, which;

so far as respects the writer^s meaning and intention, we may
properly do. The proposition, ''that a compliance in good faith

with the letter and spirit of the charter of the Smithsonian Insti-

tute requires that a large proportion of the income of the Institn-

tion should be appropriated for a gradual formation of a library,"

is one thing ; but is not identical with the proposition; so elabo-

rately argued in the body of the report, that the enactment in the

8th section of the law, directing "an appropriation, not exceed-

ing an average of $25,000 annually, for the gradual formation of

a library, composed of valuable works pertaining to all depart-

ments of human knowledge," legally and morally enjoins the

Board to expend this maximum sum, or something like it, on the

library,—requires them to expend sums which in a term of years

shall amount to an average of $25,000 jt?£r annum^ whether con-

vinced that this is the best use of the income, or not.

That an influential portion of the Board, especially during its

earlier years, felt that the library was the safest, and ought to be
the most prominent, object of their fostering care, there is no kind
of doubt. Some of these, on further experience, have changed
their minds. One of them is Mr. Pearce, the author of the Spe-
cial Committee's report, who now so ably advocates the " plan oi

active operations ;'' although, as Mr. Meacham is careful to inform
us, he strenuously supported " the library plan" in the discussion

upon the bill before the Senate ;—which clearly shows that he did

not understand the law to prescribe ^ the library plan,' but only to

permit it. Another portion (of which Mr. Douglas may be taken
as a representative), looking to the history as well as to the words
of the act, hold that Congress ^^ did sanction the policy of a library

as a principal but not an exclusive feature in the Institution,''
^' that the law contemplates (he library as a prominent object in the

Institution, and that at least a majority of the funds should be

expended in the building up of the library ;"—the intention of ihe

legislators,, even when not prescribed in restricting terms, being
held to limit, or at least to influence to a great degree, the discre-

tion of the administrators. Such persons would properly adopt
the resolves appended to Mr. Meacham's report, while they would
repudiate his argument.
The doctrine of that argument appears to be novel. Perhaps

it pre-existed in a latent state, awaiting the heat of popular con-
troversy to germinate it at a favorable moment : but we have al-
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ready shown that no trace of it is found in the published proceed-

ings of the Board until about a year ago. The whole course of
action has ignored it ; and no Regent has entered a protest against

that course as illegal.

We are at a loss to know whether Mr. Choate maintains this

view of the law or not. His letter of resignation (Doc. No. 7),

the only record of his views that has been published, however,
implies that he does. He declares that Congress matured a plan,

and sketched its general features with great clearness and coni-

pletenessj in the law, the substantial meaning of which is palpa-

ble and unequivocal in its terms, and that this plan has been vio-

lated, and the law in effect repealed, by the action of the Board
of Regents. Yet he dates the violation, not in January, 1S47,

when the compromise resolutions were passed, "according to

which [only] a full half of the annual income was to be eventu-

ally applied in permanence to what I deem the essential parts of

the plan of Congress," but in January, 1855, when these reso-

lutions were rescinded, and the annual appropriations required to

be made specifically for each object, *^ according to its intrinsic

importance and in compliance in good faith with the law." It is

hard to say how "henceforward the discretion of the Regents,

and not the act of Congress, is to be the rule of appropriation"

any more after than before this change ; since that discretion

which Mr. Choate allowed had permanently cut off one half of

the income from what he "deems the essential j)arts of the plan

of Congress," while that which he denounces renders practicable

the appropriation of the whole available income to what he con-
,

tends Congress meant it should be applied. Surely it is not the

discretionary power of the Regents that is here complained of,

but the. direction in which they were about to exercise it. But
what an anomalous discretion that must be which can be exer-

cised only in one direction !

These newly developed claims of " the library plan," however
based, it is understood were eloquently argued by Messrs. Choate
and Meacham before the full Board of Regents, at the annual

session in January last, the Chief Justice in the chair; and the

decision was strongly adverse to them. Mr. Pearce's resolutions,

rescinding the so-called compromise, and requiring specific annual

appropriations, were carried by votes, the first of 8 to 6; the sec-

ond of 9 to 5. This was not the test question ; for they might with
propriety have been opposed, and indeed were opposed, by Re-
gents who do not regard the library as the paramount interest of

the Institution ; while those who do so regard the library,—not
on grounds of general expediency, but on the ground that the law
enjoins it,—-would seemingly have been constrained to vote in

the affirmative. The actual vote here is very important, and we
must think decisive as to the true interpretation of the law, since
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the same view is implicitly maintained by both parties. The ma-
jority voted to rescind the compromise resolutions, because they
had no doubt of the right, and thought it most expedient, to do
so. On the other hand, Messrs. Choate and Meac ham's vote to
contuiu^ them surely implies that they thought them lawful!
Nor were they shut up to a choice between two evils, as will be
seen by the proposition which they proceeded to offer. At any
rate, their vote for the continuance of a rule of action which de-
voted only half the income to the library, museum, and gallery
altogether, is a complete answer to their argument, or at least to
the argument of Mr. Meacham's report. We dismiss, therefore,
Without further words, a doctrine which even its originators and
supporters will not stand to.

The nicer questions remain : Though the act, interpreted by
Itself, does not enjoin such a large average appropriation for the
hbrary, may it do so, however, in virtue either of the intention
of the testator, whose will is incorporated into the law as its in-
tent (as Mr. Upham justly states), or of the intentions of any of
the supporters of the act in Congress, to be gathered from recol-
lection or from the printed debates? Or, can such intentions,
avowed by the proposers of a clause of the act on the floor of
Congress, but not effectuated in its terms, be held,—if not exactly
to modify the obvious meaning of those terms, or to necessitate a
particular interpretation of them,—yet still to control somehow the
exercise of the discretion which the clause confers on the Board
ot Kegents, so as to make it the duty of this Board to carry out
such mtentions m a general way, by expending on the library,
not indeed the whole $25,000 said to be intended, but a large
though indefinite part of it ? The affirmative of one or both of
these propositions, expresses, we believe,. the whole case of 'the
library interest' in the most favorable form. The argument of
Mr, Choate before the Board of Regents may be presumed to
have set forth the full strength of the case. Immediately after
the passage of Mr Pearce's resolves, which repealed former re-
strictions and laid the whole subject open, the point of these
propositions was brought directly before the Board, unincumbered
by other issues, by Mr. Meacham, who moved the following:

r

« iJeso/rerf That a compliance in good faith with the letter and
spirit ot the charier of the Smithsonian Institute requires that a lar^e
proportion of the income of the Institution should be appropriated "for
the gradual formation of a library composed of valuable works per-
lamiofij to all departments of human knowledge."
"The question being taken on this resolution, it was lost, as follows:

».

^®««— f^'^^srs. Choate, Douglas, Meacham, Stuart—

4

ri.n l?^VJ^^T^^.^"''^"'"'
^^'^^ •^"^"''^^ Taney, Messrs. Bache, Ber-

rien, English, Hawiey, Mason, Rush, Pearce, and Totten-9."
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So the question was decided against the claims of the library

interest by the strong vote of 9 to 4 ;—the Board deliberately

affirming (what no vote had ever called in question) that full

power and responsibility' for the apportionment of the income
among the objects of the Institution is vested in itself^ subject

only to the terms of the law. This is a legal question, and an
official decision on the construction of the law by the body re-

sponsible for its administration. A judicial decision could hardly

involve a higher responsibility. Of the nine Regents who af-

firmed this construction, all but two, we believe, are members of

the learned profession, whose business it is to construe law ; most
of them have borne the responsibilities of judicial functions; and
at least three of them rank among the most eminent jurists of the

country, viz, the venerable Chief Justice of the United States

a member of the Board in virtue of his exalted judicial office^

and the two ex-Attorney Generals, Messrs. Rush and Berrien.

Opposed to them are Judge Douglas, Mr. Stuart of Michigan

(probably a lawyer), Mr. Meacham (late a clergyman), and Mr.

Choate, whose forensic reputation is certainly unsurpassed.

The responsibility and the legal and moral weight of this de-

cision satisfy our minds, and will doubtless satisfy the public.

Had its grounds been given (as they would have been in case of

a like judicial decision), it would be great presumption in us to

continue our critical analysis; and as it is, our remarks shall be

brief.
4

1. As to the intentions of the founder of the trust, and of indi-

vidual promoters of the Act of Congress creating the establish-

ment to execute the trust: which of the two are to be regarded,

or most regarded, in the Construction of the law? Of course,

the former; because the declared purpose of the Act is to exe-

cute the founder's will : the latter are of no consequence except,

as ancillary to the former, and of no force except as they may be

embodied in the law. The law can have no intentions that are

not expressed in its provisions or preamble: and the expressed

intention of this law is, to provide for the faithful execution of

the will of Smithson-
It is plain enough that the law does not in terms provide that

the establishment it creates shall be mainly a library. Does it in-

tend this, however, in virtue of any expressed or implied inten-

tion of the founder? Is it even supposable that Smithson had a
library in view ? The bequest was made '^ to found at Washing-
ton, under the name of the Smithsonian Institution, an establish-

ment for the increase and diffusion of knowledge among men,"
It has often been said, that any man who regarded a library as

the obvious, or the most important means for the increase and
diffusion of knowledge among men would have been sure, in

such a case, to have written Hibrary^ in place of ^ institution^^ or
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^establishment.^ But even this does not fully express the^ point

Had Smithson been a book-collector, and left the will Ke did,

who would have allowed that a Hbrary was intended? Is it not,

however, equally preposterous to place this construction on these

words of a man who had no library at all ; whose twenty-seven.

published memoirs, it has been truly said, might every one of

them have been prepared, and probably were prepared, without

consulting a library; who during his lifetime labored to increase

knowledge solely by original researches in chemical and physical

science ; and who bequeathed his fortune so that it should continue

to furnish the means of increasing and diffusing knowledge in the

world after his removal from it-? In our minds, the only question

is, whether a diversion of this fund mainly toward a library be

an allowable use of it ; and whether, in the appropriating clause

of the act which, by fixing so high a maximum, would legalise

this use of it, Congress did not unduly stretch its prerogative over

the trust. We rest, however, in the hope and expectation that

this clause will continue to be construed by its terms, and by the

intention of the founder,—cordially agreeing as we do with the

whole Judiciary committee of the Senate, that ''this section can-

not, by any fair construction of its language, be deemed to im-

ply that any appropriation to that [maximum] amount, or nearly

so, was intended to be required. It is not a direction to the Re-
gents to apply that sum, but a prohibition to apply more ; and it

leaves it to the regents to decide what amount within the sum
limited can be advantageously applied to a library, having a due
regard to the other objects enumerated in the law.'' And the

Judiciary Committee proceed to say

:

" Indeed, the eighth section would seem to be intended to prevent the

absorption of the funds of the Institution in the purchase of books.

And there would seem to be sound reason for giving it that construc-

tion ; for such an application of the funds could hardly be regarded as

a faithful execution of the trust; for the collection of an immense
library at Washington would certainly not tend Mo increase or diffuse

knowledge' in any other country, not even among the counirymen of

the testator; very ^^\v even of the citizens of the^Qnited States would

receive any benefit from it. And if the money icas to he so appropri-

ated^ it would have been far better to luy ike books and place them at

once in the Congress library. They would be more acceptable to the

public there, and it would have saved the expense of a costly building

and the salaries of the officers
; yet nobody would have listened to such

a proposition, or consented that the United States should take to itself

and for their own use the money which ihey accepted as a trust for ' the

increase and diffusion of knowledge among men.'"

2. As to the intentions of members of Congress who promoted
the passage of the bill into a law in its actual form :—let all that

can be justly claimed for the library plan on this ground be con-
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ceded. These claims are very elaborately presented in Mr.
Meachani's minority report (Doc. No. 5), to which we refer onr
readers. They amount substantially to this—-First: Specific

plans of operatioUj either contained in the original bill, or moved in

amendments,—some of them prescribing the same 'active oper-

ations' that the Institution has undertaken^—-were voted out.

Well and wisely done, no doubt. No one specific plan, no enu-
merated set of operationsj to be fixed once for all, could obtain

the vote of a clear majority. Where various conflicting schemes
ar«, advocated^ it is not difficult to outvote any one. The ques-

tion turns, upon what is put in its place. We gather from ' the

parlimentary history' of the Act, that the real majority did not

wish to anticipate experience, and fix details, but to found an Insti-

tution, subject to a few general requirements; to give it able and
responsible managers ; to devolve on them the duty of reconciling

as far as they could the conflicting plans so vehemently urged by
several different parties, and to apportion the income among the

specified objects according to the dictates of their best judgment,
enlightened more and more by experience. So say the Judiciary

Committee of the Senate.

'^ It is very evident, by the law above referred to, that Congress did

not deem it advisable to prescribe any definite and fixed plan, and
deemed it more proper to confide that duty to a Board of Regents,

carefully selected, indicating only in general terms the objects to which

their attention was to be directed in executing the testator's intentions.

"Thus, by the fifth section, the Regents were required to cause a

building to be erected of sufficient size, and with suitable rooms or

halls, for the reception and arrangement, upon a liberal scale, of objects

of natural history, including a geological and mineralogical cabinet,

also a chemical laboratory, a library, a gallery of art, and the neces-

sary lecture-rooms. It is evident that Congress intended by these pro-

visions that the funds of the Institution should be applied to increase

knowledge in all of the branches of science mentioned in this section

in objects of natural history, in geology, in mineralogy, in chemistry,

in the arts,—and that lectures were to be delivered upon such topics as

the Regents might deem useful in the execution of the trust. And pub-

lications by the Instiiulion were undoubtedly necessary to diffuse gener-

ally the knowledge that might be obtained ; for any increase of knowl-
edge that might thus be acquired was not to be locked up in the Insti-

tution, or preserved only for the use of citizens of Washington, or per-

sons who might visit the Institution. It was by the express terms of the

trust, which ihe United States w^as pledged to execute, to be diffused

among men.. This could be done in no other way than by publications

at the expense of the Institution. Nor has Congress prescribed the
sums which shall be appropriated \o these different objects. It is left to

the discretion and judgment of the Regents."

And further,

"No fixed and immutable plan, prescribed by law or adopted by the

Regents, would attain the objects of the trust. It was evidently the in-
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tention of the donor, that it should be carried into execution "by an Insti-

tution, or Establishment^ as it is termed in his will. Congress has ere*

ated one, and given it ample powers, but directing its attention par-

ticularly to the -objects enumerated in the law; and it is the duty of

that Institution to avail itself of the lights of experience, and to change

its plan of operations when they are convinced that a different one will

better accomplish the objects of the trust. The Regents have done so,

and wisely, for the reasons above stated.''

But, secondly, Mr. Meacbam contends that the appropriating

clause, fixing the maxitnum expt^nditure on the library at ^25,000,

having been introduced into the bill with the intentionj avowed

by its advocates in Congress, of making the Institution ^'almost

entirely a library," therefore, "it seems impossible to donbt that

Congress in the charter of the Institution intended to indicate

that the Hbrary . . . should receive about f25^000, a year, and that

the museum, laboratory, and lectures should receive only about

^6000 a year." This argument, somehow, did not convince the

Chief Justice and the rest of the lawyers ; who probably reflected,

1, that the intention of these advocates might not be tha

intention of the majority who voted for the clause, and still less

the intention of Congress ; many may have preferred to admit the

clause, although involving Xhe possibility of the diversion of the

bequest to a library, rather than by its rejection tb hazard the

passage of the otherwise satisfactory bill into which it was in-

serted :—2, that these advocates well knew how to express their

intention in the terms of the clause, had they been so minded,
having a pattern in the bill that passed one House the year before,

in which $20,000 was required to be annually expended on the

library, and that they would have so worded the present clause of

the 8th section had they felt able to carry it, ;—and, 3, that, since

it could no better be, they were content with the opportunity

which Congress (we think unadvisedly) afforded them of accom-
plishing their end in the Board of Regents, whenever they could

convince this body that a library was a proper, and the best prac-

ticable itistrument for fulfilling the purpose of Smithson's bequest.

This they have not yet succeeded in doing. We cannot believe

that they did not well know the difference between the manda-
tory appropriating clause in the former bill, and the permissive

one of the present act. Bat even if we suppose they did think

that their intention was by some hnplication fixed upon the clause

in question, is that intention to override or qualify its terms? An
exactly parallel case would have arisen had the Board of Regents

adopted (instead of rejecting, 9 to 4) Mr. Meacharn's resolution

appended to his report, and quoted above ; viz, that a compliance
with the law requires that a largeproportion of the income should

be appropriated for a library; ths intent and meaning of which,

in the mover's mind, as expressed in the body of the report; being
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that this " large proportion" is an average of ^25,000 a year.

Would the Board have adopted the proposition with (Mr. Meachr
am's understanding of it, or merely in its obvious terms? Who
ever heard of a legislation which devolves a discretion over the

amount of an appropriation upon a Board of trustees, but yet

tacitly assumes that this discretion shall not be exercised at all;

or shall be exercised only within some narrow and undefined lim-

its, to be gathered, not from the act itself, hut from the intentions

and motives of a few of its promoters; which again are to be
gathered from their speeches in Congress! And this on a point

involving the construction of a will and testament, in which pa-

role evidence is of no account.

Such are some of the considerations which render manifest

to us the correctness of that construction of the law which the

Regents have all along acted upon, and have lately (when im-

pugned) formally affirmed. It has been re-affirmed and sanction-

ed, in the fullest terms, by the unanimous voice of the Judiciary

Committee of the Senate (which is a:lways chosen from among
the ablest jurists of that body), when referred to them by a mo-
tion of the Hon. Mr. Clayton, made on the express ground that,

"if the Regents are right in the interpretation ihey have given

to the law, they should be sustained by the judgment of the

Committee and tlie judgment of the Senate," It has been
adopted in the report of one part of the special committee raised

by the House; and it is scarcely attempted to be controverted by
the other.

We have devoted our attention principally to the question of

the right rather than the expediency of the actual policy of the

Smithsonian Institution; because it is on this that the force of
the charge falls; and because, for the want of a proper analysis

of the case, some friends of this policy have been in doubt
whether it is fully compatible with the terms and spirit of the

law. That once settled, the propriety of the course pursued by
the Institution need not be argued to the readers of this Journal.

It is heartily approved by the whole scientific interest of this

country
; it appears to be favorably regarded by a large share of

our best scholars and literary men. Its earnest endeavors to do
that which cannot be done, or so well done, by existing institu-

tions; to turn to utmost account the means of diffusing and in-

creasing knowledge at its disposal ; its refusal to stereot^^pe one
plan, and that the most localized, for all circumstances and times,

and to give to place or "party what was meant for mankind,"
are most consotmnt to the spirit and presumed intentions of the
founder, and are, we believe, regarded with high satisfaction by
the learned world. Spontaneous and ample evidence of this

comes day by day into our hands. We think the Regents do
well, therefore,—instead of expending all or most of their means

Second SEanca, VoL XX, No. 68.--July, 1856. 3
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upon a universal library at Washington (thus providing from a

foreigner's bequest for a want which the General Government
may be expected to supply, and are noAV supplying quite as largely

as the whole income of Smilhson's fund would),—to accumulate

by degrees a ''library of valuable works pertaining to all depart-

ments of human knowledge/' with special reference to those most

needed by the investigator and enquirer, and not otherwise ac-

cessible, and to journals and transactions of all learned societies, in

which the principal advances in knowledge are recorded ; to pro-

mote original researches in every department of enquiry ; to pub-

lish and freely distribute important '' contributions to knowledge/'

as well as reports giving an account of the discoveries in science

from year to year wherever made ; to organise and direct, and

whenever necessary conduct, an extended and well-directed sys-

tem of meteorological observations over t!ie length and breadth of

the country ; to aid scientific explorations, especially such as tend

to bring to light the natural resources and productions of Amer-

ica ; to gather and arrange collections, especially of our own nat-

ural productions, and such as illustrate and verify the publications

and researches made by the Institution, or under its auspices; to

solve important experimental problems in chemistry, physics, &c.,

or to furnish instruments and facilities for so doing ; and to con-

tituie the system of general international scientific and literary

exchange, by which every institution of learning and science in

the United States is enabled to carry on its correspondence, trans-

mit its publications to all similar societies in any other part of the

World, and to receive theirs in return, almost without expense,

an economising of the feeble and scattered scientific means of the

country, which largely contributes to the diffusion and increase

of knowledge. Some details respecting this good work of the

Smithsonian Institution would be interesting and perhaps new to

many of our readers. But our space is loo limited to give them-

We cannot, therefore, attempt an analysis of the two reports

which have emanated from the special committee raised, in the

House of Representatives, the latest documents on our list. Nor

is this necessary
; for they throw no new light on the question

-fl^ith which we have here been mainly occupied. We will barely

notice, in passing, one or two statements in the report (Mr. Up-

ham's) which, to a considerable extetjt, sustains views adverse to

those of the Board of Regents. There are three new suggestions

in this report, of whose value our readers can form their own opin-

ion. Two of them look to alterations of the law, viz: that the

executive affairs of the Institution should be administered by two

officers of equal authority; and that- the Institution itself might

be made a bureau under a department of the General Govern-
ment, instead of remaining as now, a trust administered by an

independent establishment. The third propounds a novel con-
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struction of the words of Stnithson's will, viz, "the increase and
diffusion of knowledge among men," which we give in fnll, to

exemplify the straits those are reduced to who contend that the

founder's design would really be attained by a library at Wash-
ington. Says Mr. Upham

:

" The words 'among men' were used merely to corroborate the Idea

expressed by the word ' diffusion/ They do not necessarily imply that

the histitution should confine itself to world-wide operations. The word
is not, as some seem to suppose, ' mankind' but' men ;' and he difflisss

knowledge ' among men' as truly, and in as full a sense, when he en-

lightens the minds of his neighbors, as of persons at the very farthest

pole."
F

Really would not this construction be about as good as now,
even if the word " mankind" had been used, instead of '^ men ?''

And although the words ^' do not necessarily imply that the In-

stitution should confine itself to world-wide operations,"—an odd
sort of confinement indeed,—do they not imply that it should ex-

tend itself *' to world-wide operations ?" Again :

" Tfie word * increase' is held by some of the zealous combatants
in the Smithsonian controversy to be identical with ^ discovery.' The
idea seems to be that knowledge can only be increased by the discovery

of new truth. This is an arbitrary and untenable position. A mind ex-

periences an increase of knowledge if it knows more than it did before,

although all the ideas it has received may be in the commonest text-

books. There has been an increase of knowledge in the school, or the

congregation, or the lecture-room, if ideas not before known to them
have been received into the minds of the hearers, even ; indeed it mat-
ters not if those ideas have been recorded for thousands of years in lan-

guages, classical or sacred, that have been dead long ago. Knowledge
has been increased if one mind has received more, whether it be new
or old truth. The language of Smithson Is perfectly simple, and in il3

natural sense covers the whole ground ; it includes. but does not require

new truth. Truth discovered a thousand years ago is as good as trulh

discovered yesterday. Knowledge embraces it all alike, and Smithson':^

object was to carry knowledge where it was not before, and to increase

it where it was; to spread it over a wide area and to a greater depth/'

We would only ask; if the communication of known facts

and ideas from one to another constitutes ^^the increase of knowl-
edge'^ in the sense of Smithson's will, then what did Smithson
intend, and what does Mr. Upham mean, by '^ the diffusion of
knowledge ?"

To show the impropriety of publishing memoirs, like those ia
the Smithsonian Contributions to Knowledge, a fear is expressed
that favoritism will be practiced, injury inflicted on some individ-
uals through a condemnation of their treatises by '' a secret tribu-

nal," resentments enkindled, and perhaps important discoveries be
suppressed. With more reason might the same complaint be
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made against this Journal : for a greater anionnt of acceptable

matter is offered us thaa we can publish, and we are obliged to

make our own selection ; while the Smithsonian Institution, In

each case, calls in the aid of the ablest experts jt can find in the

country, and holds their published names responsible for their

judgment. And the author of a rejected memoir could surely

have his treatise referred to a second committeej or bring it before

the world in some appropriate periodical joiu'nal, or give it to some

one of our learned societies; yhieh are willing enough, and gen-

erally able, to publish any such really important contribution to

knowledge, if not accompanied by numerous and cosily plates,

and always to publish as much as is requisite to bring the new
discovery or new ideas before the world. The publication of

full details and of the needful pictorial illustrations is indeed im-

portant; and herein the Smithsonian Institution isof great use,

by publishing valuable memoirs with illustrations which are be-

yond the means of the author and of our learned societies : but

this service is rendered, not so much to the author, who may al-

ways bring out the substance of his views so as to secure the

merit of discovery, as to the public he addresses, who are thereby

furnished with the means of fully comprehending the case, and

drawing their own conclusions from his data. Mr. Meacham,
adopting an opposite view, expresses the opinion that, without

the ?igencY of the Institution, the present Smithsonian memoirs
" would all have been published; some in journals or transactions

of societies, and some in separate books,—not, perhaps, in so

elegant a style," This, we know, is not the case as respects

some of the larger memoirs ; and if the rest had been so pub-

lished, an equal quantity which the principal learned societies and

journals have in the meantime given to the world could not have

appeared.

The suggestion that the Institution might be administered as

a bureau of the Department of the Interior, strikes us as by no

means happy, nor compatible with the nature of the trust,—a pri-

vate foundation for the public benefit, to be administered not by

the executive government, but by an establishment for the pur-

pose. We think that neither this, nor Mr. Upham's extraordinary

suggestion, that the Institution '^ would be found to work most

auspiciously" under two coordinate executive officers, is likely

to be seriously entertained. Nor can we agree with him that the

present system is faulty, and "necessarily surrounded with very

great difficulties." The whole committee bear witness to the

" zeal, sincerity, integrity, and high motives and aims'' of "those

who suggested and have labored to carry out that system/'

Let sucR administrators have opportunity to give that system

a fair trial, free from the embarrassments of "an antagonistic

position" on the part of any one charged with the duty of car-
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rying their views into effect, before any actual or anticipated prac-
tical difficulties are charged upon the present organization-

It does not fall in our way to discuss the question, whether the
Secretary possesses the right to dismiss, for assigned reasons, a sub-
ordinate for whose official conduct he is responsible to the Board.
Let it suffice that" the Board of Regents had formally declared
this power to belong, in their opinion, to the Secretary (the Chief
Justice, then absent, spontaneously adding his concurrence), and
this in direct reference to its application in the only case of its

exercise that could admit of a doubt. We would not question the
motives of the late Assistant Secretary in charge of the library,

nor lay down our rule of conduct for others. But we ourselves
should not think it becoming and proper to continue to hold and
receive the emoluments of a responsible appointment, under a
Secretary against whom we had made charges, and after those
charges had been pronounced unfounded by the Board, nor while
our sense of duty to the public impelled us to labor for the sub-
version of thd recognised policy of our employers, and to defeat
the re-election of an ex-offido member of the Board ; and we
should think it passing strange to be allowed to do so. The state-

ments of the two reports from the House Committee equally and
effectually dispose of the case of Mr. Blodgett, which has also
been paraded as a grievance in the public prints.

The testimony quoted, in the last paragraph but one, from Mr.
Upham's report, is a sufficient answer to the allegation and insin-
uation of unworthy motives with which most of the articles in
newspapers and magazines, assailing the Regents and the Secre-
tary of the Institution, have abounded. In one notable instance,
a writer in a popular magazine does not spare even the memory
of the noble founder, but calls him a " poor, proud, insignificant
dabster in the chemistry of tears, and the mathematics of rouge
et noir^'' and scouts the idea of paying any regard to his will in
the construction of the law for executing the bequest he entrusted
to our country's guardianship.
The attempt to form a spurious public opinion by appeals to

men's prejudices, and by the iteration of perverted statements
cannot be long successful. Public opinion may have been misled
in some quarters for a season; but juster views are sure to pre-
vail,—we think are generally prevailing already-

Pi OTZ.—Just as this sleet is going to press we have received a copy of the official
edition, just issued, of the two Reports from the House of Representatives' Select Com-
mittee (Mr Upham's and Messrs, Witte and TayIor*s), with various documents an-
nexed. A hasty perusal of these documents shows nothing requiring any modifica-
tion of tlie statements and argument of the present article ; although there is much
that might call for remark. We are informed on good authority that a part of these
ppers had never been before the committee, but must have been appended after
Its latest sessions, without the knowledge or consent of a majority of its members •

while some documents that were before the committee are omitted 1 [May lOtLl
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Art. II.

—

Description of a new species of Clathropteris, discov-

ered in the Connecticut Valley Sandstone; by E, Hitch-

cock, Jr., M.D.

The position of the sandstone of the Connecticut valley is of

no small interest and importance to the Geologist, and has never

been positively determined. This is mainly owing to the fact,

that with the exception of the footmarks, very few well charac-

terised fossils have been discovered in this formation.

During the last summer a specimen of a fossil fern was found

in the sandstone of Mt. Tom, in Eastharapton, Mass., which seems

without doubt to belong to the genus Clathropteris of Brongniart.

Previous to this, discovery several specimens of this genus had

been found, and are now in the Cabinet of Amherst College; but

none so well defined as to indicate the genus to which they now

undoubtedly seem to belong.

The generic description of this plant is thus given by Brong-

niart :
** Folia pinnatifida, pinnulis elongatis, nervo medio valido

percursis: nervis secundariis pinnatis parallelis simplicibus, nervis

transversalibus u»\itis, areolas subquadrangulares efformaalibiis^

nervulis tenuoribus reticulatis notatas," who considers the quad-

rangular spaces formed by the veins and veinlets as the decisive

characteristic.

Only one species is as yet described, "meniccioides,'* named
from the resemblance of the spaces between the veins, to a

meniscus.

To the East Hampton species we have provisionally attached

the name Clathropteiis rectiusadus , from the supposed absence of

the meniscoid character. We offer the following description :

Clathropteris foliis profmide pinnaiifidis^ pinnulis rachi adna-

iis, inter se discretis, ohlongis^ bipedalibiis vcl majoribiis ; nervis

secundariis rachi suhperpendicularibus^ 4 lineis distantihus ; ner-

vis transversalibus rectiusculis vel leviter arcuatis clathratis^ ner-

vulis teniiissime reticulatis^ siiperjiciefoliorum planiuscula.

Geological position of the European Species.—In 1828, Adolph

Brongniart regarded this fern as very characteristic of the Lias

sandstone, which (fern) had been discovered in these localities,

and he thus speaks concerning it: "This fossil fern, so remark-

able in its structure, and by its well marked relations to a small

group of living ferns, is not less so in a geological point of vie\v.

In reality since I have found it at Hoer in the arkose formation,

all the fossil plants of which compel me to refer it to a position

between the lias and the chalk, this same plant has been found

in two other localities where the geological position is well de-

termined : at Mt. St. Etienne near La Marche in the Vosees, in a
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formation which EUe De Beaumont considers as certainly belong-

to the lias; and at Pouilly in Auxois, by Messrs. Bonnardmg
and BeaumorJt in a bed of arkose of the same epoch of forma-

tion ; both of which go to prove that this plant is one of the most

important characteristics of the lias, and it is probable that it

will appear again in more localities where this formation exhibits

itself,"*

Nine years later. Prof. Bronn, in his Lethsea Geognostica, modi-

fies these statements of Brongniart as follows ; ''as yet node-
terminate position has been found for the sandstone of Hoer in

Scania, which Adolph Brongniart includes in his common group

of keuper, variegated marl, and lias, and Clathropteris menis-

cioides appears therein as well as in the Lias sandstone of La
Marche in the Vosges, along with Eqnisetum columnare, which
latter sandstone formation however (that of the Yosges) as it ap-

peals belongs to ilie keuper, in which Alberti again notices this

fern in Neuen Welt near Basle."t

In 1849, in his Index Palasontologicns, Bronn places the Cla-

X

1.

W- Granite. Sandstone. Trap. bantJstone. Granite. E.

a, Southampton lead mine ; 6, Easthampton Seminary; c, locality of Clalhroptcris ; d,

Mt. Tom ; f, locality of foot-marks ; /, Connecticut river ; g. Mt. Holyoke Seminary , A,

Hadley ; t, Granby ; ;', Rock Rimmoa.

The Clathropteris of East Hampton is found in a coarse reddish
sandstone, on the west face of Mt, Tom. The upper part of this

mountain is trap, henealh which the sandstone crops out with
an easterly dip of about 25^. The sandstone has a southeast-
erly dip across the whole of the Connecticnt valley. That east

of the trap range is made up of finer materials, and is of a more
slaty character than that on the west, Bassett's Gtuarry, Avhere this

fern occurs is somewhat west of the middle of the valley, as may
be seen in the annexed section. In this section lately measured
by my father—Dr. Hitchcock of Amherst College—it is found
that the thickness of the sandstone east of Mt. Tom is more tliari

8,000 feet, and that on the west, or below Mt. Tom is nearly

5,000 feet. Supposing one half of this thickness to be accounted
for by original deposition on an inclined surface, there will still

remain a thickness of some thousands of feet both above and be-
low the locality of the fern. A thickness equally great for the
sandstone of the Connecticut valley in measuring another sec-

* Brongn. Veg. Foss., p. 131 and 132. f Lethsea Geognostica, vol i p 140
\ Index Pabeout., vol ii, p. 22. '

*^"
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tion across the valley at Turner's Falls, 30 miles north of East

Ha
Fig. 2 exhibits portions of several fronds or perhaps only pin-

nules of the East Hampton fern. Some of these pinnules—al-

though much broken at their extremities—are nearly a foot long,

and 4 inches wide, so that probably they were originally at least

one foot and a half in length.

s.

Clathropteria rectiusculus.—H.

The pinnule on the left hand side of the figure, shows the del-

icate secondary veins, which are usually obscure and therefore

this fern has not heretofore been recognised. 1 have presented to

the Cabinet of Amherst College, a large specimen from E. Hamp-
ton containing numerous isolated fronds, and in one place showing
a large number most distinctly radiating from a center, lik^ the

tree ferns of tropical regions. These radiating fronds are broken

off at their extremities^ being only 4 to 6 inches in length. The
pec

Williston Seminary at East
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In the Cabinet of Amherst College is a iine specimen of a radi-
ating Ciathropteris (that is its apex) from the quarry of Roswell
Field in Gillj Mass., and although nearly one quarter of the circle
is lost, yet as many as 17 distinct fronds can be counted radiating
from one stem. Although the reticulated character of this speci-
men is rather obvious, it was not noticed till the more recent spe-
cimen from East Hampton was discovered.*

In the same cabinet is another obscure specimen of the Cia-
thropteris from the banks of Connecticut river in Montague, two
miles southwest of Field's quarry, a sketch of which is given in
my father's final report on the Geology of Massachusetts, vol. ii,

p. 452.

The specimens from Gill and Montague occupy nearly the
same position in the sandstone as the one at E. Hampton, although
they are on the east side of the trap range.

Conclusions,—The above facts make it almost certain that a
species of Ciathropteris occurs in the sandstone of the Connecti-
cut valley not far from its center, measuring across the strata, and
near to the interstratified beds of trap both above and below.
Now since this fern is found in Europe only in the upper part of
the Trias, and the lower part of the Lias, it is very probable that
it occupies the same geological position here. If so we ascertain
the existence of a zone of rock in the Connecticut valley not far

from the junction of the Lias and the Trias. And since two
measurements of sections across this valley show a thickness of
sandstone strata both above and below this zone thicker than the
Lias and the Trias of Europe, the probability seems very strong,
that the equivalents of both of these rocks exist here, and not im-
probably some others both older and newer.

If we can rely with confidence upon this geological zone, it

will form 'a convenient starting place for traciug out other older
and newer formations.

It will be seen that while the above conclusions sustain the
opinion lately advocated with much ability by Prof. W. B. Rogers
(Am. Jour. Sci. Jan., 1855, p. 123), that the Lias sandstone exists
in the valley of the Connecticut, it makes the opinion also proba-
ble—long since advanced by my father that the Trias also exists
here.

The radiations in the specimen above noticed appear to be dis-

tinct and entire fronds, and so resemble those on fig, 2, as to
make it probable that the latter also are fronds and not pinnules.

* I have reason to suppose that this specimen has been mistaken for a Zamia,

SficoxD Seeies, Vol XX, No. 58.—July, 1855. 4
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Art. III.

—

On the Periodical Variations of the Declination aid

Directive Force of the Magnetic Needle ; by W. A. Nobton,

Professor of Civil Engineering in Yale College.

(Continued from yol. xix, page 211.)

In the calculations made on ^^, 207, 208, of the relative effects

of the ecliptic and radial currents, no account was taken of the

pos?;ible effects of residual cnrrenrs, that is, of the gradually sub-

siding currents which may succeed those which are directly de-

veloped by the sun's action. I now propose to inquire into the

nature and extent of their action, to make due allowance for it,

and to apply additional numerical tests to the theory under exam-

ination. But I would previously remark that there is no occasion

to distinguish the action of the primary from that of the second-

ary ecliptic currents, so called, at the equinoxes, in considering

the entire effect in the interval from 6 a. m. to noon or from noon

to 6 V. M. (See p, 205.) It is only when we are comparing the

hourly variations that this distinction neisd be made. In addition

to this qualification of certain statements made on p. 205, it

should be observed (although the correction is of little conse-

quence) that the secondary current, previous to 6 a. m., is in fact

equally inclined to the meridian at the two equinoxes.

If we confine our attention to the entire semidiurnal interval

just mentioned then the ecliptic and radial currents tend, both in

the forenoon and afternoon, to deflect the needle in the same di-

leiection,at the autumnal equinox, but in opposite directions at d

vernal equinox. Disregarding, for the present, the residual cur-

rents, let r denote the semidiurnal effect of the radial and e that

of the ecliptic currents at the equinoxes,- then taking the data

from Table I, (p. 194,) we have, for the forenoon, r-i-e^8'-65,

r-e^5'-67, and therefore r==7'*16 and e= V'A9. For the

afternoon, r + e:=7''S9, r-e- 2^-78; hence r = 5''33, and

e— 2''55. The two values of r differ from each other because

of the action of residual currents- As a first approximation to

the determination of the semidiurnal effect of the residual radial

currents, let R= diff. of effects of the primary radial currents set in

circulation at the beginning and end, respectively, of either the

forenoon or the afternoon interval, and x= effect of the residue of

all the radial currents developed during either interval ; then

R+x=7'-16, R--a;-5'-33, R=:6''24, :r-0'-92. Making the

same calculations with the data from TableJI, (p. 2U8,) ^ve

have, for the forenoon, r=7^'59, €=l'*9l; for the afternoon,

r=4'-50, €=-2^-03: also K=6'04, :r=l'-54. ^ ^^+ ^
^'^

1''97. The average of the two values of e found above, from

Table I, is 2'02. The difference of the two determinations is

only (K05.
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At the summer solstice, we have, for the forenoon R+(e+a^)
Q'-CQj for the afternoon, R — (e+i:)— 3^*80

; whence R
6^-74, and e+.r— 2'"94, The value found for R at the equi-

noxes is 6^24, and of x^ 0''92 ; hence to find x at the summer
solstice, we have the proportion 6''24; 6''74 :: 0''92 : ar == 0'*99.

Thus €— 2'''94— :?;— P'95. If we make use of Table II, we
obtain R==7^01^ ;r=r-79, c==2''95-.r^r 16. At the winter
solstice, in the forenoon, R+3;— e=l''l5, in the afternoon R— i;

+e=l'*62; whence R-^r-38, e-a;=-0'23. To find x, 6' -24

:1M:: 0^-92 :3;^0''2I. e-0'^23+a:-0^-44. Table II gives R
2^-56, ;r^0'-65, e=:r—0''23=0^-42, It is to be observed that at

"the two solstices the ecliptic currents cross the meridian at right

angles, at the hour of noon, and that therefore the values of e

just determined show the effects of the ecliptic currents on the

declination at 6 a. m. or at 6 p.m. At the equinoxes these cur-

rents have but little if any sensible effect on the declination at 6
A. M. and 6 p. M., but cross the meridian obliq^uely at noon, and
therefore the value of e at the equinoxes shows the effect of the

ecliptic currents on the declination at noon.
Haying obtained these first approximations let us now proceed

to a more minnte investigation ;—taking into account the residual

ecliptic as well as radial currents.

Let R= deflection, in the semidiurnal interval, that would result

from the variation in the intensity of the radial currents.

E— effect, during same interval, of the variation of the ecliptic

currenis.

r= effect at noon of the residue of the radial currents devel-

oped daring the forenoon.

e= effect at noon of the residue of the ecliptic currents devel-

oped during the forenoon.

r^= effect at 6 p.m. of the residue of the radial currents devel-

oped during the afternoon.

e'=^ effect at 6 p. m. of the residue of the ecliptic currents devel-

oped during the afternoon.

mr— portion of residual radial currents at noon that pass off

in the afternoon.

ne— portion of residual ecliptic currents at noon that pass off

in the afternoon-

r=r' (nearly)
; e=e' (nearly).

At the Equinoxes] in the forenoon, we have (from Table I)
;

Aut. Eq., R+r+E-e^8^'65; Ver. Eq,. R+r-E-e-=: 5''67.

Hence E= r-49,R--^7^-16+e-r. r>c, whence R<7'-16, Forthe
afternoon the equations are, Aut. Eq., R+E+mr -r'—^ie—e'
7^-89; Ver. Eq., R-E+wr-r'-ne-e'^2^Ta From which we
obtain E=2'-55, R=5'-33-(mr-r'~ne-e')=5'-33+r(l-m)4-
e(l+n)3 (nearly). No account has been taken of the residual
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action at 6 a. m. of the noctiirual currents, but this must be very

slightj especially as the effect of the ecliptic currents is reduced

to zero at that houn Since this action must be the same at one

equinox as at the other it can have no effect on the value of E.

Its only effect will be to increase slightly the value of R. For

the determination of r, we have the equations R= 5^-33 +r( I -?«)

V'S3~ne
+e(l+n)...(l),R+r=7''16+e..^(2); whencer=—— (3).

4f— ni

At the Summer Solstice ; for the forenoon, R+E+r—e— 9''69

(4), for the afternoon, R—E+mr—r— Tze— e=3^-80 . . • (5).

Whence E=2'-94-'l?=|l±^^
. . (6), R=6'-T4+^^^

(7). To take account of the residual action of the nocturnal cur-

rents, at 6 A. M., let X denote the effect of the residual radial cur-

rents at that hour, and y that of the residual ecliptic currents: ^

and y will each tend to diminish the declination (West), and

therefore, supposing these currents to pass off entirely during the

forenoon, instead of equation (4) we have K+Fi+r—e+T+y-

9^-69 . . . (8), and instead of (6) E+y=2^-94-^^£^^^^^^^

(9) ; also R=6'-74+i^t!2r_?^ . . . (jo). A. the Win-

ter Solstice, R-E+r—e=r-15 . . . (11), R+E+mr—r-ne-£=

l'-62 . . . (12) ; and thus E=0'-23+ ^^^^^^^^^^ .'.
. (13), and

R=l'-38+—
^

.. . (14). If we take account of the

residual nocturnal currents in action at 6 a. m., E+2/=0'-23+
r(2-m)i-ne y~x e{2+ 7i)-mr x+y ^^^.+ 2 -f-g-..(15),R==l'-38+-^ 2^ +-2^(1G>

If we add together eqs. (6) and (13), accenting the letters of

eq. ( 13), we obtain S -E4-E'=3'-17-
(^-^)(^-^')+^<^0

^ ^^j.

Since E and E^ represent the effects of the ecliptic currents

on the declination at the hour of 6 a. m. at the summer and win-

ter solstice, respectively, this formula should give the deflec-

tion of the needle at that hour, due to the ecliptic currents ia

the interval between the solstices. To take account of the resid-

must

y+y* T+x^
terms ~2~~'~2~" '^^^ exact value of this expression cannot

readily be found, but we know that it must be a very small

quantity. In the calculations which follow it is neglected.
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The determination of the deflection produced by the ecliptic

currents, in the interval between the solstices, from formula (17)
admits of verification. We have seen (p. SOI), that, for the

hour of 6 A. M., the entire deflection in this interval is the sum
of the effects of the ecliptic and radial currents, and that for the

hour of 6 p. M, the deflection during the same interval is the dif-

ference of the efljects of these two systems of currents. Now let

E— effect of the ecliptic currents at 6 a. m. or 6 p. m. ; R==^ effect

of radial currents at the same hours ; e and r the effects of the

residual ecliptic and radial currents, resnectivelyj at 6 a. m. ; and
e', r^j the effects of the two systems oi residual currents which
are in action at 6 p. m. Then, (by Table I,) E+ R+e4-r=4^'90,

E~R+e'+r'=V'AG ; whence, E+e=3''18
e e r+;./

2 2 .(18).

It will be seen, when we come to discuss the variations of the

horizontal force, that the intensity of the ecliptic currents is

twice as great, at the hour of noon, at the winter as at the sum-
mer solstice; but on the other hand these currents pass off, from

the vicinity of the zenith, about 4J p. m. It is probable, there-

fore, that the effect of the residual ecliptic currents at 6 p. m. is

nearly the same at the two solstices, and accordingly that e',

which is the difference between the individual effects at the sol-

stices, is a small quantity in comparison with r'.

also small quantities. If we neglect

r

€

2

e r
- and 2'

rt and Q are

we have D

E+e—3'-18—,j (nearly). .. (19). This formula should give

nearly the same value for the deflection as formula (17).

The following Table contains the results given by the formulse

which have just been investigated, corresponding to certain as-

sumed values of m and 7i.

R
Equinoxes.

m

m

I

|G 55
6 -43

JE
¥^)^l l'-37

2 -oa -9-2 -sue -89

0-37 5-61^

6-35i"2 02!l'22)0-41 6-55

Summer Solstice

It &
2'- 14

2 02
2 07

I

l'-37

0-92
110

0'23
0-15
0-18

Winter Solstice.

e I

I'-57

1-53

1 -54

0'23'2'-64

D
2'*65

0'43 0-20!0 15
; I

0-46 -2510 18

2 -45 2 -82

2 -53 2 -76

2 -lOi 1 •22!0 -m 1 -5510 -4710 -2710 •20l2;582j70

#

The process of calculation is as follows : It was first assumed

that at the equinoxes the semidiurnal effects of the residual radial

and ecliptic currents, (r and e), bear the same ratio to each other

as the corresponding direct effects of the two sets of currents,

(R and E), and as we have seen (p. 26) that at the equinoxes

R—3E (nearly)j we have also r=3e. Introducing this value of

r into equ- (3), we obtain the value of c^ and thence the value of

r. R has nearly the same value at the summer solstice as at the
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equinoxes ; the same is therefore true of n It will be seen in the

sequel that the semidiurnal effect of the ecliptic currents, on the

horizontal force, is twice as great at the equinoxes as at the sum-

mer solstice ; from which it may be inferred that ihe actual in-

tensity of these currentSj and therefore also the effect of the resid-

ual ecHptic currents, on the declination, (e) is twice as great at

the one epoch as at the other. In the discussion of the varia-

tions of the horizontal force it will also appear that the intensity

of the ecliptic currents is nearly the same at the winter solstice as

at the equinoxes, but as these currents are in action at the zenith

during only a little more than two-thirds of the semidiurnal interval

at the winter solstice, I conclude, (taking all the circumstances

into account,) that the value of e will be reduced about one-half

at the winter solstice. To find r at the same epoch, we have

(p. 27} 6'-24: 1^-4
: : r, at equinox, :r, at winter solstice. The

appioximate values of r and e being thus found, eqs. (1), (2), (6),

(7), (13), (14), (17), (19), give the values of R and E at the

equinoxes and solstices, as well as of S and D. It will be seen

on examining the Table that there is a pretty close correspond-

ence between the determinations of S and D, except in the case

in which m=o, that is in which the radial currents in existence

at noon are supposed to continue in undiminished action during

the afternoon. Owing however, to the small quantities neglected

in obtaining the formulse, and to the probability that the assump-
tions made are only approximately true, we cannot undertake to

decide which, among the different suppositions made with regard

to the values of m and n, corresponds most nearly to fact. We
can only infer it to be highly probable that the radial currents

in action at noon pass off* almost entirely during the afternoon.

Since the value of e is taken the same at each solstice, in eq. (17)

n{^—e')= 0] the values of S and D given by eqs. (17) and (19)

are therefore independent of 7^, and we can draw no inference

with regard to the passing off of the ecliptic currents.

What is particularly important here to remark is that the close

correspondence between the determinations of S and D serves as

an additional verification of the explanation that has been givea

of the diurnal and annual variations of declination. We have

already obtained a Verification of our theory in the fact that the

calculated semidiurnal effect of the ecliptic currents at the equi-

noxes is very nearly equal to half the excess of the midday de-

clination at the autumnal equinox over that at the vernal equinox

(p. 207). No account was taken of the residual currents, and

we now see (p. 27) that the value of E comes out the same, at

the equinoxes, whether these currents be taken into account ox

disregarded. The value of E for the forenoon is r-49 ;
%xVA9

2'-9S. The average values, for forenoon and afternoon, (whether
we use Table I or II,) is 2^02, 2x2'-02=4''04 The actual de-

flection is 3'-23.
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III the explanation of the deflection of the needle (at 6 a- m.)

in the interval between the solstices it was implied that each of
the two sj^stems of currents had the same tendency to deflect the

needle toward the west at the winter solstice, that it had to de-

flect it toward the east at the summer solstice ;—that is that the

morning currents had the same intensity at these two periods.

This idea is however by no means essential to the explanation.

It does not accord with fact, for the deflection in the interval be-

tween the equinoxes and either solstice wonid then be half of

the whole deflection ; whereas the deflection from tlie equinoxes
to the summer solstice is 3^'47j and from the equinoxes to the

Avinter solstice V-43. Both sets of currents are concerned in pro-

ducing this inequahty. As for the morning radial currents they

proceed from all the points of the photosphere which are exposed
to the sun, but the character of the result may be ascertained by
considering the more effective currents. These proceed, at the

summer solstice, from tlie points which lie to the north of the

prime vertical ; and at the winter solstice from the points that lie

to the south of the prime vertical. The former system of points

are nearer to the zeniih than the latter, and hence the deflection,

so far as it depends on the radial currents, should be greater at

the summer than at the winter solstice. It will be seen on refer-

ring to the Table on p. 29 that the effect of the ecliptic currents

is also greater at the summer than at the winter solstice. The
values of E at these two periods are about in the ratio of 4 to 1.

The inequality in these two values seems to imply that the excess

of the morning currents of the northern hemisphere over those

of the southern hemisphere, at the summer solstice, is greater

than the excess of the morning currents of the southern hemis-

phere over those of the northern at the winter solstice. In ac-

cordance with this conclusion we have the fact already alluded

to that the individual currents of the northern hemisphere (or at

least a portion of them) have a much higher intensity in the win-

ter than in the summer. But it remains to be ascertained, by a

discussion of the variations of declination observed at some sta-

tion in the southern hemisphere, whether the currents of the

southern hemisphere do not experience a corresponding diminu-

tion at the southern solstice.

HORIZONTAL FORCE.

Diurnal Variations.—The curve of the diurnal variations of

the horizontal force has two maxima and two minima : the max-
ima occur about 4 k. m. and 4 p. m., and the minima about 10

A. M and 10 p. M. It may be conceived, for the sake of more
ready comprehension, as representing a flood and ebb tide in the

ethereal sea of magnetic force ;—the full flood tide lagging be-

hind the sun about 4 hours, at noon and midnight, and the ebb
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tide follo\\ing the flood at an interval of about 6 hours. But it is

to bo observ^ed that the fall and rise during the night are compar-

atively slight, and that in the summer months the nocturna] rise

sometimes is altogether wanting;—the decrease continuing from

4 p. M. to 10 A. M. The principal minimum is at 10 a. m. to 12 m.
;

the principal maximum is at 4 p. m. in the summer, and generally

at 4 to 6 A. M. in the winter. These phenomena may |je reft^rred

to the combined action of the two systems of electric currents,

radial and ecliptic, by which the corresponding variations of the

declination have been explained. In the present case we have

the effects of the components of these currents, which cross the

meridian at right angles, but in the case of the variations of de-

clination, the effects of the components running in the direction

of the meridian. To consider first the effects of the perpendic-

ular components of the radial currents ; let us confine our atten-

tion for the moment, to the single current proceeding from the

point immediately underneath the sun. This is represented by
PA in Fig. 2 (p, 189) ; S being supposed to be the point of the

photosphere which has t!ie sun in its zenith. During the whole

of the forenoon it will be directed toward the west and the hori-

zontal force will be diminished, and during the whole of the af-

ternoon it will be directed toward the east and the horizontal

force will be augmented. If we suppose the intensity of the cur-

rent arriving at P from the point S to be the same for ail posi-

tions of S on the parallel of latitude AB, PA will have a max-
imum value when the sun is on the prime vertical at A, and again
when it is on the same circle, at B, in the afternoon. During the

forenoon it will decrease, and vanish altogether at noon. In the

afternoon it will go through tlie same changes in the inverse or-

der. The minimum of horizontal force should therefore occur
early in the forenoon and the maximum late in the afternoon.

But in point of fact while the sun is moving from A to M the

distance SP is diminishing, and therefore the current propagated
from S increasing. The component PA is also proportional to

cos APS, and therefore at first varies very slowly. It may very
well happen therefore that the minimum will occur sometime
after the sun is at A, and the maximum sometime before he is at

B- Again, instead of a single current proceeding from S, there

is actually, according to our theory," a similar current emanating
from all the points of the photosphere which are exposed to the

snns's action, and the minimum of horizontal force obtains when
the resultant of all the actions of these innumerable currents, di-

rected toward the west, begins to decrease. At what hour this

will occur cannot be determined, until we have ascertained the
law of variation of the currents traversing arcs of different lengths.
We can only say that it doubtless will occur before the middle of
the forenoon; and the maximum of horizontal force, about the
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same hour in the afternoon. The tenJency of residual currents,

so far as they may act, will he to tnalve the minimum happen laier

in the forenoon, and the maximum later in the afternoon.

But the ecliptic currents play a no less important part than the

radial, which we must proceed to consider. At noon, or near that

hour, these currents will be perpendicular to the meridian, but

about 6 A. M, and 6 p. m, their obliquity to the meridian will be

at its maximum. These currents will always tend to diminish

the horizontal force, and will act with the greatest effect when
their obliquity is the least ; since their components in the direc-

tion perpendicular to the meridian will then be the greatest^ and
for the additional reason that the currents themselves are then the

most intense. Their tendency therefore is to make the minimum
of horizontal force fall at or near the hour of noon^ and the max-
imum at about 6 a. m. and 6 p. m. Acting as they do, in conjunc-

tion with the radial currents^ they will have the effect to make
the minimum fall later in the forenoon, and the subsequent maxi-

mum later in the afternoon. The relative effect of the two sets

of currents, it is reasonable to suppose, should however be differ-

ent in different seasons, and hence the hours of maxima and
minima vary somewhat, as they are known to do, from one sea-

son to another. r"

To ascertain the comparative semidiurnal effects of the ecli])tic

and radial currents, denote them respectively, by R and E, and
let m— variation of horizontal force from 6 a. m. to noon, and m'
variation from noon to 6 p. m ; then m=R— E, m^—R + E

;

m^—m rn^^m
whence E=—^— ' ^^"^^ ^^—o— ,..(20). It is to be observed

that R is equal to the effect of the component, perpendicular to

the meridian, of tf]e resultant of the radial currents at 6 a, >i,, and
nearly equal to that of this resultant itself; and that E is nearly

equal to the effect of the ecliptic curretifs at noon. We here

leave out of view the residual currents. To take them into ac-

count let r— effect on horizontal force of residual radial currents

at noon ; r^= same at 6 p, m. ; e= effect of residual ecliptic cur-

renis at noon ; e^= same at 6 p. m. ; k and l^ effects of nocturnal

radial and ecliptic currents respectively, in action at 6 a. m. (or

rather of that portion of them which passes off during tlie fore-

noon)
;
pr= the proportion of residual and qe= the proportion of

ecliptic currents that pass off during the afternoon, then

7n^R-E-r-e+k-hi,m'=R+E+r'+pr-i-qe-e' . . . (21),-

;-— r' (nearly) and e—e' (nearly) j Xrand /are comparatively smafi
;

the values ofp and q lie between o and I, but are probably greater

than ^. We have then, -

m^— 7n r(2+p)+ge _ m^-j-w pr+ e'oE^—^—«- --^-^ (nearly), ^=~^-'—~i
Second Series, Vol. XX, No. 68.—July, !855.
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(nearly) . . . (22). From which it appears that both E and R
are less than as determined by eqs. (20), and that the diminution of

E, by reason of the residual currents, exceeds that of R by the

quantity r-\-e.

The nocturnal variations of the horizontal force, like the diur-

nal, are the joint effect of the two systems of currents; and the

tendencies of each system are the same as during the day. The
intensity of the currents is only diminished

; that of the radial

currents because these currents now proceed from the portion of

the photosphere which is diametrically opposite to the sun (p. 191)

and are weakened by the currents proceeding from the points un-

derneath the sun; and that of the ecliptic currents because they

come from the southern hemisphere, and at midnight have tra-

versed an arc of 180^. In the winter of northern latitudes the

radial currents which proceed from the part of the photosphere

diametrically opposite to the snn, come from points in the

northern hemisphere, and hence the nocturnal rise of horizon-

tal force should be greatest in the winter. In the summer the

corresponding currents, proceeding from points in the southern

hemisphere, in conjunction with the nocturnal ecliptic currents,

generally occasion a slight augmentation of horizontal force af-

ter midnight
; but in some instances they only suffice to check

the tendency to a diminution, from the action of the radial cur-

rents propagated from the points underneath the sun, and from
the gradual subsidence of the residual currents consequent upon
the sun's acfinn Hnrinn- the day. (See curves of variations
of horizontal force during the summer months, at Toronto and

Hobarton, in the Hobarton Observations, Vol. I, p. 54.)

Annual Variatio?is.

These as observed at Toronto, may be studied in Table IH,

on the opposite page.

The principal annual variations are : 1, An inequality in the

dim-nal range, the amount of the range being considerably greater

from April to September than from October to March : 2, A
change m the hours of the maxima and minima; especially in the

hour of the prmcipal mininium, which is at 9 or 10 a.m. from
April to October inclusive, and at 11 a. m. or 12 m. from Novem-
ber to March inclusive : 3, A variation in the mean monthly value

of the horizontal force
; the maximum being in June and the

minimum in December. Preparatory to the explanation of these

variations let us compare the mean semidiurnal effects of the

radial and ecliptic currents in the different months of the year.

For this we have (disregarding the residual currents) the eqiis-

(20) (p, 33), which give the following results

:

^M^

Jnn,

i0 5

Feb. ,Man:li. April. May.
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—» -- -j^ - ,^, ,^^p^

Jtily. Ang, Sept. Oct. i\ov.

R
K
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29-0

97 r>

535
78 5

685
48-5

50
36

48
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48
99

23

72
3

104

Dec.
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These values of E show approximately, the comparative mean
ititeiisities of the ediptic currents at noon, in the several months,
and the values of R the intensities of the radial currents at 6 a. >i.

or 6 p. M. These numbers also represent the relative semidi-
urnal effects of the two systems of currents. It appears that the
intensity of the radial currents is twice as great in June as in De-
cember, while the intensity of the ecliptic currents is twice as

great in December as in June* It would naturally be supposed
that the radial currents would be more intense in summer than in

winter; and it is to this fact that we are to attribute the increase .

in the diurnal range of the horizontal force from winter to sum-
mer. If we take the range from 6 a.m. to 6 p. m. it will be due
entirely to tlie action of the radial currents, and will be propor-
tional to li. The range from the morning minimum to the after-

noon maximum should be greater than 2R, at the summer sol-

stice, because the greatest action of the radial currents to dimin-
isli the horizontal force obtains a certain length of time after the
passage across the prime vertical (p. 32), and the greatest action
to augment the horizontal force before the passage across the

prime vertical in the afternoon.

The annual variation of the hour of the principal minimum
is another consequence of the change that occurs daring the year

TABLE III.

Mean Dbirnal Variation of the Horizontal Force in each Moyxth of the Year,
Toronto; dnrivedfrom Hourly Observations in the Years ISI'6 to 1848.
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m the relative intensities of the two systems of currents. In the

summer the radial currents are more efficient than the ecliptic,

but in the winter the ecliptic currents are much more efficient thaa

the radial ; and the tendency of the radial currents is to produce

a minimum early in the forenoon^ and of the ecliptic currents to

produce a minimum at noon. It follows therefore that the actual

minimum should occur later in the forenoon in the winter than

in the summer.
The increase in the mean monthly value of the horizontal force

from the winter to the summer solstice, finds its explanation in the

varying action of the ecliptic currents. In the course of a single

day the diminution and augmentation of the horizontal force that

result from the action of the radial currents balance each other,

and hence the variations in the mean daily values of this force

from otie month to another, must be ascribed to the annual vari-

ation of the ecliptic currents. Now these currents have the high-

est intensity in the winter (p. 35), and always tend to diminish

the horizontal force; therefore the mean daily value of this force

should be less in winter than in summer. The following numer-

ical results furnish a strong confirmation of the truth of this ex-

planation. Mean annual inlensity of the ecliptic currents, at To-

ronto, for the years 1843-8, (or mean of the values of E in Ta-

ble on p. 34)— 753 ; mean intensity of same for the months of

Jati., Feb., March, Sept., Oct., Nov,, and Dec.= 94*1
;
mean in-

tensity for April, May, June, July, and Aug.— 49-0. From which

94' 1-75 3-3 18 8: 75 3-49-0-26-3. A^ain mean value of hori-

zontal force, at Toronto, from 1845 to 1851, (allowing for secu-

lar change, Toronto Observations, vol. ii, p. 91) = 3-53U88; mean

horizontal force for the months of Jan., Feb., March, Sept., Oct

Nov., and Dec. =3-52973
; mean horizontal force for April, May

June, July, and Aug. =3 53250. Whence 3.53088-3 •52973 =

00115: 3-53250-3-53088= -001G2. Now •00162-^-00115

')

)

J1-409
; and 26 3^ 18-8= 1-400. From Sept. to March, inclusive

tlio ecliptic currents are the most energetic, and have pretty nearly

the same intensity. The intensity in April is as high as the low-

est intensity during this interval. If we inchide April in the

months of highest intensity, that is compare January, February

March, April, September, October, November, December, with

May, June, July, August, Ave have a still closer agreement of

t

results^ for the quotients come out respectively 2-005 ^"^ ^'^^

VERTICAL FORCE.

Diurnal and Annual Variations.—It is first to be observed

tlmt, agreeably to the general theory which is under consideration,

the diurnal and amnial variations of the vertical force are to be

referred entirely to variations in the intensity of the ecliptic cur-

rents. The radial currents which diverge from any point of the
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photosphere, anJ pass near the zenith on opposite sides, will neu-
tralize each other in their action on the vertical force, since they
Avill be of equal intensity. But the ech'ptic currents that lie on
opposite sides of the zenith will in general be of unequal in-

tensity, and will affect the vertical force in proportion to the

amount of their difference of intensity. Any variations that may
talvc place in this difference will accordingly be attended with va-

riations in the intensity of the vertical force. If we consider the

entire set of ecliptic currents above the horizon it will be seen

that the perturbations of the vertical force will be chiefly pro-

duced by the currents which are remote from the zenith ; for the

proper tangential force of any single current will lie in the plane

of the horizon if the current passes through the zenith; btit wilt

lie in the vertical line if the current is in the horizon, and will

then be wholly effective in disturbmg the verfical force. The
cunents v^^hich are below the horizon have the same tendency as

those which are above it, but they have less effect. In the case

of the horizontal force the currents above and below the horizon

have opposite tendencies. If it should seem improbable that the

differences of intensity of the ecliptic currents should be the oc-

casion of sensible disturbances of the vertical force, when the di-

rect effects of these currents on the horizontal force are slight, it

is to be observed, in addition to the distinction just noticed, that

the effect on the vertical force of two currents on opposite

sides of the zenith, at the distance of 30^, is one half of the en-

tire force due to the difference of the currents; also that the sur-

face of the atnjosphere crosses the plane of the horizon uijder a

small angle, and hence that the portion of the photosphere which
is in most effective action is very large in comparison with that

in the vicinity of the zenith which is principally concerned
in modifying the horizontal force. If we suppose the height of
the atmosphere to be about 60 miles 61 (miles) its smface will

cross the plane of the horizon under an angle of 10^, and the

length of an arc extending 45^ from the zenith will be about 60
miles while the length of its continuation down to the horizon

will be about 640 miles.

In studying the effects of the ecliptic currents on the vertical force

we must observe that any current which passes to the south of the

zenith tends to augment the vertical force, and any current which
passes to the north to diminish it; again that any current w hich,

coming from the north, passes to the east of the zenith tends to aug*
ment the vertical force, and any current which, coming from the

same qtiarter, passes to the west of the zenith tends to diminish it

;

also that in the case of currents coming from the south the effects

are just reversed. The variations experienced by the vertical force

on any particular day must depend on the law of variation of the
ecliptic currents along the circle of excitement (p. 200), on the
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law of variation of tlie individual currents with the distance from

the points at which they originate, and on the position of the

diurnal circle traced by the zenith among the ecliptic currents, or

on the sun's distance from the zenith at noon. The previous dis-

cussion has not revealed these laws, it has only served to confirm

the natural supposition that the intensity of each individual cur-

rent decreases in both directions from the point of original excite-

ment, and made known the comparative intensities of the cur-

rents which pass through the zenith at noon in the different

months of the year. Avoiding, for the present, all speculation ns

to the mode of excitation of the ecliptic currents, the most prob-

able supposition that can be made with regard to the relative in-

tensities of the different currents developed at any instant, is that

at any particular instant the current which is at any given dis-

tance from the point underneath the sun has the same intensity

as the current which passes through the zenith on that day on

which the zenith is at the same given distance from the point un-

der the sun. This is eqnivalent to supposing that the intensity

of a current depends in every instance, entirely on the distance

of the point at which it originates from the point of the photos-

phere which has the sun in its zenith. It would seem that this

should be the case unless there are inequalities in the photosphere.
Adopting this supposition, then, we may infer from the resiiUs

given in the Table on p. 34 that, begirming at a point about 20^

from the sun, the ecliptic currents gradually increase in intensity
until we reach the distance of about 45°, but that from this point

to 67° they retain pretty nearly the same intensity. Beyond 67^,

toward the horizon, we must conclude that the currents in ques-

tion, if they have their origin in any direct solar action, in all

probability diminish in intensity. Whatever may be the law of

distribution of the ecliptic currents over the photosphere, at any
moment, it is important to remark that, except as there may be

inequalities in the photosphere, it should be the same at all sea-

sons
; and therefore that the laws of the diurnal variations of the

vertical force should be the same at corresponding seasons in belli

hemispheres {e. g. at Hobarton as at Toronto),
If the above conclusions are correct then the difference of in-

tensity of currents on opposite sides of the zenith must be greater

at 6 A. M. or 6 p. m. than at noon, and hence there should be a ten-

dency to a diminution' of the vertical force from 6 a. m. to noon,

and to an augmentation from iioon to 6 p. m. But if the ecliptic

currents after their excitation subside gradually, from hour to

hour, we shall have in action at noon the differences of all the

residual currents consequent upon the foreuoon excitation, and at

6 p. M. the differences of all the residual currents resulting

from the sun's action during the whole day. The tendency of

these residual currents will be to make the vertical force greater
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at noon than at 6 a. m., and greater at 6 p. m. than at noon, unless

the cnrrenls in action at noon should pass off entirely dnring the

afternoon. The eflfect of llie residual currents at noon being ap-

proximately due to the sum of a series of successive differences,

were it not that these differences have decreased according to

some unknown law, would be approximately proportional to the

difference between the ecli[)tic currents at G a. m. and at noon. In

the play of the two tendencies just mentioned I conceive that we

. tical force.

f

TABLE IV.
I

Mean Diurnal Variatio7i of the Vertical Force in each Month of the Year, at To
ronto ; derived from Hourly Obscriaiions in the Years 1S43 to 1848.
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" The dinrnal variation of the vertical force at Toronto in both

seasons, i. e., from April to September inchisivcj and from October

to March inclusive, is a double progression, having two maxima
and two minima. The principal maximum takes place two hours

earlier from April to September than from October to March, viz,

at 5^ from April to September, and at 7^ from October to March.
From this maximum the diminution is progressive to the princi-

pal minimum, which also occurs earlier from April to September
than from October to Marcfi ; i e., between 14^* and IJh ^2 a. m*

and 3 a. m.) from April to September ; and at 1& (4 a.m.) from
October to March. The secondary minimum is at 22^* (10 a. m,)

in both seasons. The range of the diurnal variation is greater
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during the six months when the sun is north of the equator, or

from April to September, than in the opposite season."

We have seen (p. 3S) that there are two causes in operation

tending to produce a diurnal variation of the vertical force ;
ir) the

forenoon they are opposed to each other but in the afternoon con-

spire to augment the vertical force. It would seem that at To-

ronto the tendency to an increase, by reason of the residual cur-

rents, prevails early in the forenoon over the tendency to a dimi-

nution, resulting from the decrease in the difference of intensity

of the currents on opposite sides of the zenith. Later in the

forenoon the other tendency prevails and a secondary minimum
results. The range from 6 a. m. to 6 v. m. is entirely due to the

residual currents.

Let c= effect on tlie vertical force of the difference of intensity

of the ecliptic currents on opposite sides of the zenith, at noon
;

c'= same at 6 a. m. or 6 p. m. : s— effect of sum of residual cur-

rents at noon, resulting from forenoon excitation, or of residual

currents at 6 p. m. resulting fTom afternoon excitation, /«= rise of

vertical force in the interval from 6 a. m. to noon ; and in' same

from noon to 6 p. m. ; then, supposing the residual currenis in ac-

tion at noon to continue without diminution until 6 p. m..

s—{€f—c)—7n^ s-\-{&—c) m s
m+ m'

2

vv—'in
J c c

2
-...(23)

Or supposing the residual currenis at noon to pass off entirely dar-

ing the afternoon,

7n, c c—m^ ; s^m+(&—c) . • (-24).

• The following Table contains the vahies of 5 and (c^— c) for

each month in the year, computed from equations (23) and (24),

and the means of these values.

7'
Feb. March. April.

11-5

M.-iy.

9-5

.Tunc.

4-5

July.;

12

Aug

10 16-5

Oct.
1

Nov. 'Dec.
\

9 y-5 "75 11 M
8 14 18 19 23 19 9 24 20

1

33 30 22 24
Means, 105 13-5 U-25 17-25 14-25 6 75 18 15 24 75 22 5 16-5 18

c'-c 4 5 105 10 5 18-5 16-5 14 10 -2-5 -2 3 1

c'-c 11 11 20 22 28 21 26 20 14 13 14 13
Means, 75 9-5 15-25 16-25 23 25 1875 20 15 5-75 55 8-5 7 i

The rneans, which answer approximately to the supposition

that the residual currents in action at noon are reduced in inten-

sity one half at 6 p. m,, probably correspond most nearly to fact.

If we inquire into the phenomena of the variations of the ver-

tical force at other stations, we find ihat there is a considerable

diversity. For example at Philadelphia, the maximum is generally

at 2 P.M., and the force decreases from this hour to about mid-

night, then increases milil 2 a. m., and decreases again until 4 to

7 A. M.
; from the hour of the morning minimum to that of the

afternoon maximum it steadily increases^ but the increase is much
less rapid toward lO a. m., especially in the winter, than beft»re or

after that hour. At Toronto this falling oflf in the augmentation
amounts to the production of a secondary minimum-
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"At Hobarton there is one decided minimum throughout the
year, aud iu the winter of the southern hemisphere but one max-
imum. The minimum is at 7 a. m. in the summer, and at 9 a. m.

in the winter. The winter maximum falls at 3 p. m. In the sum-
mer there are two maxima, at noon and at 6 p. m., the latter max-
imum being rather superior. Intermediate between these two af-

ternoon maxima, is a small secondary minimum. The range of
the diurnal variation is nearly the same at both periods of the

year, and amounts to about four parts in a thousand of the whole
vertical force." Both at Toronto and Philadelphia the amount
of the diurnal range is greater in the summer than in the winter.

This diversity in the phenomena at difierent stations indicates

the existence of inequalities in difierent parts of the earth's pho-

tosphere, by reason of which the law of variation of the intensity

of the system of primary ecliptic currents excited at a given hour
by the sun is modified at particular localities, or what is more
probable, the currents which have been developed subside more
rapidly at some stations than at others. Thus we may explain

the phenomena at Philadelphia by supposing that the residual cur-

rents pass off very rapidly in the afternoon but are particularly effect-

ive in the forenoon. The residual currents having passed off, the

nocturnal currents come into sensible action, producing a second-

ary maximum at 2 a. m. ; but at Toronto and Hobarton these cur-

rents serve only to modify the diminution of the vertical force, re-

sulting from the slow subsidence of all the currents which are in

operation at sunset,

IRREGULAR VAKIATIONS.

.While the periodical variations of the magnetic elements may be

traced to periodical changes in the intensity and direction of prop-

agation, of two systems of electric currents, radial and ecliptic,

developed by some action of the sun in the upper atmosphere,

the irregular variations so-called may be referred with a high de-

gree of probability, to the occasional excitation of the same two
systems of currents. The following are among the more promi-

nent indications of the irregular action of the radial and echptic

currents.

1. It appears from Colonel Sabine's discussion of the irregular

variations as observed at Toronto, that the general effect ow the

horizontal force is a diminution, and the ecliptic currents rnust

always have this effect; 2. The westerly variations of dechna-

tion have a maximum both in number and value, at Toronto,

about 7 or 8 A. m., and a minimum about 9 p. m., while the east-

erly variations have a maximum about 9 p. m., and a mmimnm
about 3 p. M. These facts may be explained by the occasional

action of radial currents, if we assume that the greatest liability

to their excitation is always on the meridian which is from 4^^ to

5^' to the west of the sun, and to the south of the latitude of

Second Skeies, Yol. XX, No, 58.—July, 1855. 6
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TorontOj for on this assumption the radial currents will, at 7 or 8

A. M., lie in the meridian, and proceeding from the south, will de-

flect the needle farther to the west than at any other hour, when
the supposed meridian of maximum excitation will deviate more or

less from the meridian of the station. Again on the same supposi-

tion, the meridian in question, preceding the sun some four hours,

the currents originating on it and propagated to the zenith of the sta-

tion will again lie in the meridian of the station at about 8 p.m., but

they will now come from the north and deflect the needle toward

the east. At the hour of the minimum of easterly disturbance,

3 p. M., when the westerly disturbance is also reduced to nearly its

minimum of frequency and value, the points of especial excitation

are in the vicinity of the prime vertical, and it is only the feebler

currents proceeding from points remote from the meridian of max-

imum disturbance that will be inclined under a small angle to the

meridian of the station; 3. In striking confirmation of the ex-

planation just given, the hours of maximum disturbance of the

horizontal force, in excess and defect, are removed about 6 hours

from the hours of maximum disturbance in declination. Thus
the disturbances augmenting the force are most numerous from

noon to 4 p. m., when the points of most frequent excitation are

near the prime vertical toward the west, and their radial currents

are in the position to have the greatest effect in augmenting the

horizontal force. Again the disturbances in defect predominate
especially at from 10 p. m., to 4 a. m., when the points of most

frfequent disturbance are near the prime vertical toward the east,

and whs* the current propagated from them to the zenith should

have the^reatest effect in weakening the force. Also the mini-

mum of oTslurhance in excess is at the hour of the maximum of

disturbafice^in defect, and the minimum of disturbance in defect is

at the hpur of the maximum disturbance in excess. The disturb-

ances in defect preponderate over those in excess at all hours; in

this fact, as already intimated, we have an evidence of the opera-

ti6ti of occaeional ecliptic currents. These should have a high

intensity in the afternoon, when the disturbances in excess are

the most frequent, and may accordingly cause tlie disturbances in

defect to preponderate then. The preponderance is but slight (1'3

to 1 for the years 1841-2). 4. The westerly disturbances of decli-

nation decline in numbers and value for about 12 hours before

and after the maximum, with but one or two slight irregularities;

and the same is true of the easterly disturbances (except that

there is slight increase from G hours to 12 hours before the hour

of maximum). This fact indicates that the points of the photo-

sphere at which the irregular excitation occurs extend some 6

hours from the meridian of maximum excitement in both direc-

tions- Other indications might be pointed out but^these will suf-

fice for our present purpose.
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As to the exciting cause of these irregular currents, the occa-
sional ecliptic currents can only be referred, it would seem^ to par-

oxysmal disturbances of the sun's magnetic force ; which disturb-

ances, from what we have already seen (p. 185), must be in some
way connected with those mighty processes going on at the sun^s
surface that reveal their action by giving rise to the appearance of
dark spots on the disk. The irregular radial currents cannot be
ascribed to the sudden augmentation of some impulsive force em-
anating from the sun, for such a force w^ould have its greatest ef-

fect on the meridian over which the sun was, and thus the max-
imum of westerly disturbance of declination would be at noon,
instead of 7 or 8 a. m. They may be supposed to have their ori-

gin in occasional electric discharges occurring between the upper
and lower atmosphere, attended with the flow of horizontal cur-

rents from or toward the points of discharge, but the difficulty

still rernauis, of assigning any plausible reason why the meridian
of greatest excitement should continually precede the sun 4 or 5
hours in its diurnal course, and the disturbance of the electric

equilibrium decrease in both directions from this meridian. We
can only conjecture that this fact miglit possibly be attributed

to variations of atmospheric humidity. But there is another and
more plausible supposition that may be made; it is that the irregu-

lar radial currents have their origin in the sudden arrival at certain

points of the upper atmosphere, from time to time, of some mate-
rial emanation radiating from the sun's surface ; and either by its

force of impact or by an electric action, developing electric cur-

rents diverging in every direction over the photosphej^ if We
conceive the supposed material emanation from the sua ,to have,
when it reaches the earth, the same velocity as the earth in its

orbit, then, confining our attention for the moment -to the circle

of intersection of the plane of the ecHptic with the surface of
the photospherSj the radiant matter would continually arrive in

the direction normal to the surface at tlie point of ^this circle

which is 45° to the west of the sun. If now we consider por-

tions of the photosphere to the north or south of the ecliptic, it

will be seen on a little reflection that the direction of approach

will deviate the least from the normal at the points which are

situated on the great circle traced through the point of the

ecliptic 45° to the west of the sun and perpendicular to the eclip-

tic. From this circle, in both directions parallel to the ecliptic,

the obliquity of the solar emanations to the surface of the pho-

tosphere will gradually increase. If now we assume the velocity

of these material radiations to be less than that of the earth in

its orbit, the circle just mentioned will be farther to the west

;

the limit of distance from the sun being 90°, answering to the

supposition that the radiant velocity is zero. To satisfy the re-

sults of observation this circle must be conceived to be from 60^

to 75° to the west oif the sun. We shall have a simple general
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conception of the entire action of the solar emanations if we ob-

serve that the effect is the same that it would he if the sun were

constantly from 60^ to 75^ to the west of its actual position, and

the earth had no orbitual motion.

This view of the origin of the irregular perturbations of the

directive force of the magnetic needle connects theoretically these

phenomena with the appearance and disappearance of the solar

spots; since it is natural to suppose that the material radiations

from the sun are connected with those disturbances at the surface

of the sun which are attended with visible effects. It may be con-

jectured that these perturbations may originate in electric disturb-

ances in the upper atmosphere attendant upon the earth's encoun-

ter with the meteors that lie in its path ; but this view appears to

be irreconcilable with the fact that the circle of greatest excite-

ment is only 60- to 75^ to the west of the sun, instead of 90^.

Besides it furnishes no link of connection between the perturba-

tions and the sun's spots.

I have shown, in previous publicationSj that in the idea of ma-

terial emanations from the sun's surface, according to a certain

law, we have an adequate explanation of the Zodiacal Light ; also

that the matter thus radiated from the sun is probably the sub-

stance of terrestrial Auroras ; and that it plays an important part

in Cometary phenomena.

Note.—The same effects which in the present discussion have

been referred to electric currents developed in the upper atmos-
phere, would be produced by currents circulating at the earth's

surface in the opposite direction
; that is, the one set converging

toward the. points of the surface which are exposed to the snn^

and the othe*>running from west to east, and at the outset paral-

lel to the eclipttc. But there are several objections to the adop-

% now that it has been

ftor^

rium at the surface of the earth, there is no known action which
can give rise to currents of positive electricity converging to the

points on which the sun acts, and the tendency of any supposed
electric force propagated from the sun would be to create diverg-

ing instead of converging currents. Again if the sun has the

tendency to develop in the crust of the earth currents running
from west to east, then the sun cannot have been the exciting

cause of the normal magnetism of the earth, since the permanent
currents run from east to west. Other objections might be stated.

The fundamental conception of two systems of electric cur-

rents which has served for the explanation of the disturbances of

the magnetic needle, when transferred to the contiguous mole-
cules of bodies conceived to be surrounded with electric atmos-
pheres, appears to afford a sufficient basis for a satisfactory dy-

namical theory of frictional and galvanic electricity, and of the

principle of magnetism in its various aspects.
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Art. IY.

Major Lachlan.*

(Concluded from vol. xix, p. 175.)

Fall of the Lakes ; by

r

Leaving any further remarks on the foregoing for a future prob-

able opportunity, I may here briefly observe, that I have long

been persuaded that the severity of our winters is mitigated by
the proximity of the Lakes^ and is not so much owing to the

prevalence of winds from the northwest, as a mere northerly

point of the compass, or to the remarkable curve of the great iso-

thermal line in this part of the globe, as to the winds alluded to

sweeping down from a more elevated region, many parts of the

extensive mountainous tract of country stretching in that direc-

tion being perhaps thousands of feet above the level of Lake Su-

perior, and even the latter not being less than 600 feet above that

of the ocean.

Nearly the whole of the conflicting evidence bearing on tlie

various points at issue having been adduced, I proceed to state

freely, yet as briefly as possible, the mode of proceeding adopted

by me, in my endeavor to arrive at the convictions to which I

have been thereby led with respect to each of the three questions

to be determined.

To commence with the first of these, namely, the traditional

report of there being a septennial rise and fall in the waters of the

great Lakes, (fcc, I have to remark, that being unwilling to ad-

mit any assertions on so interesting and mysterious a phenome-
non without thorough examination and comparison with facts, I,

after much reflection^ determined to attempt to form from the

materials in my possession a general comparativ^tabular view
of the positively known, and, failing that; gerwrally acknowl-

edged, periods of elevation and depression th;onghout the whole

of the Lakes, during the longest ascertaintbffe series of years; in

the hope of thereby arriving at something like an approximation

to the real state of the matter: but after laboring long and pa-

tiently at the unsatisfactory task, I was at last obliged to abandon

it and confine my synopsis to Lake Erie alone, and even then to

add various "Miscellaneous Remarks" for the mention of any ap-

parent coincidence, or otherwise, in the state of the other Lakes;

and in this I continued to persevere till, after much labor, I so far

succeeded, as is shown in the following copious yet imperfect

Table, exhibiting not only the various progressive and retrogres-

sive annual fluctuations in the level of that particniar Lake during

a course of sixty-three years, as vouched by the diflierent highly

respectable authorities named, but also proving, incidentally, how-

far that long received traditional phenomenon, the rise and fall of
the Lakes generally every seven years^ is in accordance with the

evidence furnished by recorded facts:

* From the Canadian Journal, July, 1854.
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Comparative view of the Rise and Fall of the M^aters of Lake Erie, for sixty-three
years in succession, as far as ascertained from the best sources of hiformation
icithin reach.

1190

1791
l792-9i
1795/96

1797-99
1800-2
1803-5
* 1806
1807-9

1810/11

1812-14

. 1815
1816

1817,18

Isi tnaximum; being 5 ft. 6 in. above
lowest leveL

No information regarding these years.
\U miniimtm. Level described as low,
but not exactly stated

Rising, but amount not stated
High. 2nd maximum.
No information whatever.
Level low.

Rising. No information.
2nd minimum. Reported as 6 feet

below 1838.
Waters risinGT.

Zd 7nSi7num, but 2 ft. less than 1838.,
Same as last year.

Fallinsr.

Authorities.

Prof. Hall, Higgins, Whittlesey,

Mather. &(*

I
Weld, Whittlesey, tfec.

Do. do.

Higgins, Houghton, Whiting, Ac.

Whittlesey, <tc.

Do.

Houghton, Higgins, Dearborn,
Whiting, <fec.

Do. do. do.

1819, 20. 36? minbnumy or zero.

*^

1S21
1822
1828

1824-26

1827, '28

1829
1830
1831

1832, '33

1834
1835
1836
1837
1888

1839
1840
1841

1842
1843
1844
1845
1846
1847
1848
1849
1850
1851

1852
1353
1854

of

Rising rapidly.

Do., but still low.

Up to average or mean.
Gradually rising, to within 2 feet
maximum of 1838.

ith maximum, reckoued as high as in

1815.

Still high.

As high as in 1828.

Subsiding rapidly.

Uh minimum, though only down to
average.*

Rising.

2 feet 10 inches below 1838.
1 foot 8 " «

Wi maximum, 6 feet 3 inches above
2ero.

8 inches above zero.

Houghton, Higgins, (fcc.

Houghton, Higgins, Whittlesey,
and Whiting.

Do., do., do., Dearborn, M'Taggari
Do.

Do.

li

H

Houghton, Higgins, Whiting,
Dearborn, M^Taggart, &c.

Whiting, Ac.

Wliittlesey, Higgins.

Houghton, Higgins, Mather,

Whittlesey, <taWhiting,
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K
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zero.

M

U
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Amer. Jour. Sci,, Prof Dewey,
Buffalo ExDress.

Rising rapidly.

^th maximum; veiy high, as in 1832

N". B.—In contrast to Lake
Erie, from 1846 to 1852, Lake
Ontario was as follows at mouth
of Genessee River

:

2 ft. 3, in. from top of dock
I
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1

2

1

1

1

1
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a
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it

a

1

9

6
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2
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" in July,
U

u

a

a

By average is meant the mean, or half-way between the two extremes—say 3
et 9 inches below the maximum of 1838.
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Mlsccllaneotts Remarks.—From 1788 to 1790, the Lakes jsrenerally, and Lake
Erie in particular, stated to have been as high as in 1838, at -u'hich time, according
to different authorities, compared with the lowest level known, it was estimated at
5 ft. 3 in., 5 ft. 4 in., and even 6 ft. ; and Prof Hall mentions evidence of a higher
level than in 1838, in ridges and submerged trees.

During 1795 and 1796, Lake Ontario described as so high as to have drowned or-

chards near Kingston of 30 years growth, while the gravelly beach of Lake Erie
near Cleveland was used as a road, and continued so for many years afterwards.

In 1793, Lake Erie reported as higher than in 1796.

Waters of Lake Erie, and of the others generally, high from 1800 to 1802 ; and
the level loosely estimated as similar to tliat of 1827.

1806, level reported, in general terms, as low.

The level of 1810 is compared with the floods of 1790 and 1838 : which would
give about 2 ft. 9 in. below the mean leve]. ^

Gen. Dearborn states, from personal knowledge, that Lake Erie was, in 1814,

more than 2 feet higher than in 1813, and that the river Detroit was unusually high

during that and the following year, and much land submerged ; Dr. Houghton de-

j scribes the Detroit as high in 1814 and 1815 ; and Mr. Higgins the upper Lakes as

full in 1814, and the central and lower Lakes in 1815.

In 1S15, like previous year, Detroit and St. Clair Rivers unusualy full, and the rise

of Ontario regarded as generally about 2 feet higher than the other Lakes.

In 1817 and 1819, an ebb and flow of fron) 14 to 18 inches, noticed at Green "Bay

by Major Storrow, and in 1820 by Mr. Schoolcraft, and in 1827 by Col. Whiting.

In 1819 and 1820, the central and lower Lakes described by Messrs. Higgins and
Whittlesey as unusually low ; while Col, Whiting and Dr. Houghton state that the

Detroit River had resumed its usual level. i

Lakes Huron and Erie described as having resumed their usual level during 1811,

In 1823 a rapid rise of 2 feet, from 5 to 3 feet below 1838.

In 1824, ice for a time blocked up outlet of Lake Huron, and River Detroit id

consequence fell rapidly 10 feet; and a great depression toot place in Lake Erie

and Ontario, while the pent-up waters flowed back on Lake Huron. In other res-

pects, the Lakes appear to have been in their usual state. In 1831, a similar occur-

rence.

^ In 1827 and 1828, Lake Ontario (and other Lakes) 2 feet higher than in 1820 ; and
yet, according to Mr. M'Taggart (who estimates extra height between 2 and 3 feet),

the rivers flowing out of them did not appear to be affected thereby; while Gen.
Dearborn states that, though Lakes Erie and Ontario were so high, Lake Superior
was lower than ever known before. In 1830, the level of Lake Erie rated at 2 feet

above 1819.

In 1831, Lake Erie fell temporarily between 3 and 4 feet. (See also 1824.)
In 1835, Lake considered 1 ft. 8 in. higher than in 1819; and jifterwards in 1842.

In 1836, level the same as in 1830, and subsequently in 1853, and 1 ft. higher
thjtn the previous year. iV. B.—The figures in the ** Comparative Level" column to

1838 from Mr. Higgins. 4 .

In 1838, Lake stated by Higgins to be 5 ft. s'in. above 1819. and by Buffalo ^t/-

vertiser 6 ft. 4 in. in June and 5 ft. 9 in, m August : and accordinor to Dr. Houghton,
it might be 6 ft. : much land overflowed and trees of 100 years growth killed. Lake
Ontario said to be 6 ft. 10 in. above 1825, Lake Huron higher than for two centuries,

Michigan 6 ft higher than in 1820, and Superior said to be 3 ft. higher than usual,

and 1 ft. above 1837. By February, 1839, Erie had fallen to 3 ft. 8 in. (see also

1827), and in 1840 it was higher than for 23 yeura before, with the exception of

1838. M B.—The levels in figures from 1839 to 1851 from Buffalo Advertiser ot

April, 1851.

In 1844, all the Lakes considered low ; but during the night of 18th October, Lake
Erie sudilenly rose temporarily at Buffalo 13 ft. 8 in. above the harbor zero, caused

by a great storm. In 1845, a'sudden rise and Ml of Lake Ontario, caused (accord-

ing to Prof. Dewey) by a tornado, with water-spout, thunder, and had. In that year,

however, Lakes Erie, Huron, and Michigan much lower tlian usual
;
and in Lake

Superior a rock at the entrance of Eagle fiarbor appeared above water, and next
year was 1^ ft. higli, and in next year stiU higher. In 1846, Gull Wand (a light-

nouse station in Lake Ontario) re-appeared, after having been submerged 7 yeiirs.

In January, 1847, suilden flux and reflux of Lake Ontario near Cobourg, when the

waters receded 350 ft. and returned in an unbroken wave 4 ft. high ; repeated 7 or

8 times till it gradually assumed its usual apiiearancc. On SOtli Marcti, outlet of
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Lake Erie temporarily blocked up with ice, so as to leave the Table Rock at Ning-
ara Fails, aud 200 ft. beyond it, dry. On 18th April, a suddeu temporary depression
of Lake Erie at Buffalo to 22 in. below zero, caused by a strong gale from the N. E.

In 1851, Lake Erie at Port Colborne, was 3 ft. higher than in 1850; and in 1S52
very little change

; and in 1853 level nearly the sume as in 1838 and 1830. In 1S52
Lake 0?itario 1 ft. 2 in. hi^^her Uian in 1851 ; and in 1853, 9 in. higher, and calculated
to be tlje same as in 1830 and 1838, and 4 ft. 5 in, above the minhnuni of 1849. In

1853, the River St. Lawrence generally considered as very liigh.

General Remark.—It is estimated that tlie Lakes subside irregularly, between
the great periodical floods, at the rate of about 1 ft. 4 in. per annum ; but that the

comparative rapidity of the fall is as about 2 years, to 5 of the rise ; and that tlie

waters remain for some time at the mean level. Mr. Murray observes of Lake Hu-
ron,

^
in his Report of 1 848, that its waters have sunk considerably below former

(perhaps ancient) levels, as indicated by water-marks, to the extent of 4 feet 10
inches,

While leaving the details of the foregoing Table to speak for

themselves, I may be permitted to superadd, that the colamn of
" Comparative /ew/," however imperfect, is as complete as mjr

materials would furnish; and that the greater part of the names
there registered will be found among the different writers to

whom I have had occasion to refer, or quote from, in the course
of the foregoing remarks, besides several other sources of infor-

mation to which I may hereafter have to advert ; and further,

that I have, under the head of " Miscellaneous remarks," takea
care to refer to all such information of a loose comparative nature
as appeared too indefinite for being admitted into the column of

''Authorities,'^ though not altogether to be rejected as without
value; as well as to note not only any remarkable temporary de-
rangements in the usual flow of Lake Erie, but any coincidence
of level, or other remarkable event, connected with the state of

the other Lakes at the same time. From a careful perusal of all

details, I am disposed to think it will, in the first place, be satis-

factorily demonstrated that not only there is no regular septennial
or other great flood in Lake Erie, or any other of the great Lakes,
but that, though in 1838 the whole of our inland waters hap-
pened to be simultaneously at an extraordinary height, it is very

problematical whether they will always be found in an elevated
or depressed state at the same time. For instance, taking it for

granted that 1789-90 was really a maximum year, it will be seeti

by a reference to the Table, that instead of an interval of 14

years, the next maximum took place in 10 years, or in lSOO-1;
and that the next great flood was fortuitously in 1815; but that

the next was in 1828; the next in 1838; aud the last in 1853;
and that, as might be reasonably ex[)ected, the advent of the

mean and maximum periods was still less to be depended on. I

am therefore bound to coincide in the more rational, and now
generally received opinion, that the intervals at which these
extraordinary floods occur are, at the best, uncertain, and mainly
dependent on the extra amount of rain and srmw and fhp. less

I

degree months, in that par-
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ticnlaryearj and that though the rise and fall in the different

Lakes may, under ordinary circumstances^ be generally simul-

taneous, it does not follow that such will always be the case; or

in other words, that there may sometimes be a rise for a season,

or part of a season, in one Lake, altogether independent of the

others, arising from temporary obstructions at its outlet—a con-

clusion which I have arrived at, after much inquiry, observation,

and reflection, in addition to the evidence furnished in the fore-

going Table,—as will be found more particularly adverted to im-

mediately.

2ndly. With regard to the annual variations in the level of the

Lakes, and their general extent ; and how far these also occur

simultaneously, and are likewise owing to the amount of rain

and snow compared with that of the evaporation; or what other

cause :—I am i\'ee to confess that, ccEteris paribus^ and in accord-

ance with the various authorities adducedj as well as all other in-

formation which I have been enabled to obtain, the same obser-

vation must apply to these variations as to the septennial fluctu-

ations just noticed: but that while the extremes between the

maximum and minimum range of the great floods may be rated

at about six feet, the average difference of level during a single

year may be between two and three feet; and that as already

stated, though the rise and fall in all the Lakes may usually be

simultaneous, one may sometimes be low while the others are

high. As, for instance, it will be seen by a reference to the

"Miscellaneous Remarks," that in 1795-96, Lake Ontario was
so high as to drown trees of many years' growth while Lake
Erie was described as so low that the gravelly beach near Cleve-

land was used as a public road; and that in 1814, "the upper

Lakes were full," whereas "the centre and lower Lakes" were
not so till the following year; and that in 1827 Lakes Erie ai)d

Ontario were between two and three feet above their usual level,

while Lake Superior was lower than ever known before;—all

which circumstances combined, with others yet to be noticed, have

produced a conviction that each Lake is independently liable to

irregularities of level peculiar to itself. I allude to the well known,
but little thought of, /ac/, that during the winter months large

boulders as well as smaller masses of stone and gravel, lying along

shore, become firmly imbedded in the bordage ice, and on any
rise of the waters, towards the close of the season, remain firmly

attached to the moving floating masses, liable to be either droj^t

again in deep water, on the ice becoming what is called rotten,

or to be removed to some distant part of the shore, if not to be

carried along by the united wind and current towards the outlet

of the Lake. Admitting such to be the case—for there is every

year abundant evidence of the fact— it only remains to suppose

that towards the end of winter, as frequently occurs, an accumu-
Second Series, Vol, XX, No. 68.— July, 1865. ^
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lation of loaded drift ice takes place near the head of the Rapids

in the neighborhood of Buflalo, and becomes temporarily united

by a fresh frost, and that a. jam, as it is termed, then takes place,

so as to leave a more contracted space than usnal for the passage

of the rushing volume of water below the broad roofing of ice, and

that a further rise afterwards happens, coupled with a thaw, dur-

ing which a deposition of the hitherto suspended rocky materials

takes place at the bottom of the channel ; it will then be evident

that a stiil more contracted space will be left for the discharge of

the increasing flood; and the natural consequence will be, that

after the breaking up of the ice, the general surface of the Lake

will have assumed a higher level than would have otherwise been

the case, proportioned to the tliickness of the stratum of boulders

and other rocky materials deposited at the bottom of the channel,

—liable to remain for a shorter or longer time, until gradually re-

moved hy the action of the sweeping current: a process alto-

gether dependejjt on the strength of the latter, compared with

the degree of compactness and solidification acquired hy the

rocky barrier opposed to it; and which may therefore require a

whole se^on, or even more, to be accomplished. Of the motiv^e

power of ice, I myself have had ample proof, in the frequent dis-

iodgment of boulders of large size from one part of the Lake

shore to another, near my own farm ; but more particularly of a

vast ragged mass of limestone rock moved from comparatively

deep water, some distance out in the Lake, to a more shallow

part, so near the shore, that a large tree, dislodged from the high

bank above by the undermining fury of the waves, happened to

fall over in such a manner that its stem formed a very conven-

ient though giddy bridge, from the beach to the stranger rock,

and thereby allowed the latter to be afterwards used as a pleasant

fishing station by my chddren. There are also, to my own
knowledge, many instances of the removal of boulders in the

different parts of the Rapids near Montreal. And among many
examples of the almost entire temporary obstrnclion of the out-

lets of Lakes Huron and Erie by the jamming of the ice, I shall

append to this paper an account of one which look place in the

Niagara River, between Buflalo and Fort Erie, in March, IS48,

with which I was at the time so much struck that I was induced

to write to a friend on the spot for further particulars, in hopes

of elucidating my long-cherishsd hypothesis; and such 1 have

no doubt would have been the case had I been able to be present

myself to compare facts. Independent of that, how^ever, the

particulars connected with the obstruction in the Niagara* alluded

to, were of so extraordinary a character as to deserve being placed
on permanent record.

* Tlie account of this singiilar phenoraenon is unayoidablj postponed till some
future time.

r

i.'
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With respect to the 3d debatable question—the daily oscilla-

tions or other' irregular transient tides observable in the different

Lakes ; I may observe that, making allowance for a greater oj- less

degree of barometrical pressure, I might perhaps he disposed to

assent in few words to the now generally receiv^ed opinion, that
in other respects they may be ascribed to the influence of the pre-

vailing winds upon their broad exf)anse, more or less modified by
their peculiar form and direction, and the relative bearing and na-
ture of their extremities, a^ well as by the often very jagged and
irregular outHne of particular inlets or bays, and other inter-penin-

sular localities, such as Kewenaw Bay on Lake Superior, Green
Bay on Lake Michigan, Presque Isle Peninsula and Long Point
on Lake Erie, and the Bay of duinte on Lake Ontario. Cut it

seems to me that in so doing I would be conceding too much, as, in

my humble unscientific apprehension, I am disposed to think that

though such may be the case to a general extent, it is not the

less necessary to prove, by a long and regular course of minute
observations, whether such be the fact or not, as well as how far

the surface of such vast bodies of water may not at times be con-
siderably influenced by barometrical pressure on the one hand, or

by lunar attraction on the other, particularly at the times of the

vernal and autumnal equinox:es; and the more so, considering

that late observations of philosophers in Europe have not only de-

cided that there is a perceptible tide in the Mediterranean, Enxine,
and Baltic, as well as in other altogether close saline seas, but
also that something like barometric and lunar influence, or both,

is observable on the inland fresh-water lakes of Switi^erland and
elsewhere. Li confirmation of this I would, as regards the lat-

ter, beg to refer to the writings of Dr. Young, alluded to in an
early part of these remarks, in conjunction with a valuable paper

on the Lakes of Switzerland, by Colonel Jackson of the Royal
Geographical Society, which lately appeared in the Canadian
Journal^ incorporated in a series of interesting articles on the va-

riations in the level of the Canadian Lakes, from the pen of its

learned editor, in which those oscillations (there termed seiches)

are said' to amount to no less than five feet. Nay, so interest-

ingly appropriate to the present question do I regard a portion of

the article alluded to, that I am tempted, in spite of the already

great length of this paper, to transcribe the following, as the con-

clusion at which a learned German Professor has arrived on the

subject :—" 1st. That the seiches of the Lake of Geneva are

much more frequent than is generally imagined. 2d. That they

happen at all seasons of the year and at all hours of the day ; but

that they are generally most severe in the spring and in the au-

tumn. 3d. That the slate of the atmosphere seems to have a

decided influence, it being remarked, that in proportion as ihat

stale is less changeable, so are the Seiches less frequent, and vice
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versa. The Seiches have always been considerable when the

atmosphere has been loaded with heavy clouds, or when the

weather, in other respects severe, has threatened to be stormy,

and when the barometer has snnk. 4th, That though Seiches

are more frequent in spring and autumn, they are. more consider-

able in the summer, and, in particular, towards the close of the

season. The highest that have been observed happened in the

month of September. 5th- That the minimum of the Seiches

has no precise term: their maximum seems to be five fee.t, 6th.

That although the duration of the Seiches is very variable, the

greatest extent seems not to exceed 20 or 25 minutes, but usu-

ally lasts a much shorter time. And 7th, That they are not pe-

culiar to the Lake of Geneva alone ; M. Vaucher having observed

them on the Lakes of Zurich, of Annecy, and of Constance."

I cannot refrain from also quoting the following paragraph from

the same paper, as much to the point

:

^' It appears unquestionable that the phenomenon of the Seiches

is due to an unequal pressure of the atmosphere in different parts

of the Lake at the same time, i. e., to the simultaneous effects of

columns of air of different weight, or different elasticity, arising

from temporary variations of temperature, or from mechanical

causes ; and if such be the case, all Lakes of a certain extent,

and even inland seas, must be subject to the same influence, and

therefore present the same phenomenon
; and I have little donbt

that correct observations will verify the presumption,"*
With respect to the irregular tides observable in the Baltic and

Black Seas, and other great bodies of saline water of a similar

character, it will be sufficient to give the following, regarding the

first-named sea, from a standard geographical work, as bearing

intimately on the subject under discussion:—"The Baltic being

a close sea, is of course not subject to the phenomena of regular

tides. But though such be wanting, a variation in the height of

its waters, equal, frequently, to 3J feet Swedish, is observed at

irregular intervals. This occurs at all seasons, but chiefly in the

autumn or winter, at the time of heavy rains, or when the at-

mosphere is charged with clouds, though imattended with falling

weather. The water maintains its height frequently for several

days, sometimes even for weeks. Prevalent winds, flooding rains,

melting snows, and many other causes were assigned for this

very remarkable phenomenon ; but it continued to occur, inde-

pendent of all these, till 1804, when Schulten, a Swedish physi-

cian, after having collected all the observations that had been

made, found 'that the greatest height of the water corresponds
with the greatest depression of the barometrical column ;

and
conversely.' The almost total absence of oceanic action in this

Canadian Journal,



/. Z). Whitney on changes in Mineral Veins. 63
I

L

sea leaves the cause thus assigned to operate with full power ; and
if Schulteu's hypothesis be confirmed, of which there is now
but little doubt, it will, in all probability, serve to explain similar

phenomena observed in other close waters, as the Caspian, Lake
Balkai, and the Lake of Geneva, to which Saussure has assigned

similar causes."*

[An important paper on the fluctuations in the surfaces of the

Lakes not referred to by Major Lachlan is published by Charles

Whittlesey in Foster and Whitney's Report on the Lake Superior

Land District, Part 2, 1851, p. 319. It reviews the facts, adds a
large number of observations and sustains the conclusion that the

rise is not periodical.—^Eds.]

Art. V.

—

Remarks on the changes which take place in the

Strncture and Composition of Mineral Veins near the surface^

xcilh particular reference to the East Tennessee Copper Mines ;

by J. D. Whitney.

In the number of the American Journal of Science for March last,

([2j xix, 18 Ij) M. Tuomey has given ^*a brief notice of some facts

connected with the Ducktown, Tennessee, Copper Mines." As
this notice seems to me to convey a wrong impression with re-

gard to the mode of occurrence of the ore in the veins of the

region alluded to, I take the liberty of stating what I conceive to

be the correct interpretation of the phenomena displayed on so

large a scale in the Polk Coutltyj or Ducktown Mines.

Mr, Tuomey remarks as follows ; " in every published account

of the mines that I have seen, the impression is left, that the ore

{h) is derived from the underlying portion of the bed [c) by de-

composition.^^ No such impression could, by any possibility, be

derived from the descriptions of the East Tennessee Mining re-

gion which I have published. To show this, I quote from the

reportf to which Mr. Tuomey refers, at the commencement of his

notice, as follows: *' On penetrating beneath the surface, the sec-

tion represented in the annexed figure is obtained. (See section

accompanying Mr. Tuomey's article.) Beneath the gossan, is

found a bed or mass of black cupriferous ore, of variable thick-

ness and width. This, as well as the gossan, is the result of the

decomposition of an ore consisting originally of a mixture of the

sulphurets of iron and copper, which was associated with a quartz-

ose gangue or. vein-stone. The place of the bed of copper ore

marks the limit of the decomposition of the vein
;
beneath it the

See McCulloch's Geographical Dictionary, Article -5«/^j^-

t Report on the Mining tract of the East Tennessee iind Cherokee Copper Mining

Co. ; by J. D. Whitney, New York, 1853,
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ore exists in its original condifion,^^ It seems hardly possible

that any one should ever hav^e supposed the black ore to h^ve re-

sulted from the decomposition of any other part of the vein than

that which lies above it, as below it everything remains in its

original, unaltered condition.

The decomposition of metalliferous lodes in their superficial

portions is a matter often noticed and generally expected by the

miner, and there is nothing anomalous in this respect in the East

Tennessee Copper region. The commonly observed facts are

these : the predominating metalliferous ores which are wrought
in mines, especially of silver, copper and lead, are sulphurets, sul-

phur being the usual mineraliser, although, arsenic and antimony
are not unfrequently found in connection with sulphur in combi-

nation with these metals. These ores are sometimes scattered

irregularly through the gangue in fine particles and sometimes ar-

ranged in nearly parallel bands or plates, which are separated

from each other by belts of barren veinstone. This is the nor-

mal condition of the veins at a considerable depth and somo of

them retain their original appearance and remain chemically and

mechanically vmchanged up to the very surface. In most metal-

liferous lodes, however, it is found that the ores have undergone
decomposition down to a certain depth, which rarely exceeds 300
feet and generally falls between 50 and 100 feet. This decomposi-
tion is perhaps more common and more strongly marked in cu-

priferous lodes than in those of the other metals, although some
argentiferous veins in South America exhibit it on a grand scale.

The predominating ores of copper are the variegated ore and cop-
per pyrites, both of which are combinations of sulphur with cop-
per and iron and their presence in the veins beneath is indicated
on the surface by an outcrop of what the Cornish miners call ^os-
san, a term which has been generally adopted wherever the En-
ghsh language is spoken. This is a hydrated peroxyd of iron,

usually much mixed with silicious and earthy matter and having
^ somewhat open and porous structure. Associated with this fer-

ruginous mass the oxydised combinations of copper are often
found occurring, at no great distance from the surface

;
among

these, the carbonate and silicates are the most common, the phos-
phate and arseniaie less so. The oxyds themselves and the na-

tive metal are among the products of decomposition. Sometimes
these oxydised ores are very abundant in the \xp\ier part of a cu-
priferous lode, and are wrought with large profits, owing to their

richness and the softness of the ground and the consequ'ent facil-
ity in mining. In other localities, nearly all the copper has disap-
peared from the upper portion of the vein and only traces of these
ores are found with the gossan. On sinking down into such de-
composed veins a gradual change is found to take place in their
character

: the oxydised ores are replaced by the sulphurets j the
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ferruginous aspect of the lode disappears ; the gangue becomes
more solidj and the walls are better defined.

These changes in the upper portion of the sulphiiret-bearing

lodes are usually conceived to be the result of the action of air

and water introduced from the surface and penetrating gradually
downwards. Through their joint influence the sulphuret of cop-
per and iron is gradually decomposed and while the latter metal
remams behind in the form of an impure hydrous oxyd, or gos-
san, the copper is also converted into an oxyd and may remain in

that state, or combine with the sulphuric acid furnished by the

oxydatiou of the sulphur of the original ore, or with any other

acid which may chance to be present, thus giving rise to the nu-
merous beautiful ores, most of which contain water, which are so

common in the higher portion of cupriferous veins. The nature
of the combinations resulting from any such decomposition and
their relative quantity must, of course, depend on the quantity
and quality of the ore originally in the lode, the proportion and
kind of vein-stone and probably still more on chemical and per-

haps electric agencies, the precise mode of action of which is as

yet but imperfectly understood.
In the Polk County mines, these changes are displayed on a

;rand scale. The metalliferous veins which belong to the segrega-
ted class, are very wide and the decomposition has been very com-
plete, so that the outcrop of gossan is very marked and in some
places occupies a width of 100 feet on the surface, consisting of

large angular blocks'of ferruginous rock piled up along the line of
the vein. On sinking into this mass of ferruginous matter it is found
to be tolerably soft, but at the same time so compact that excava-
tions in it need but little timbering. If the shaft is commenced
01^ the summit of a hill, it will be necessary to penetrate a hun-
dred feet, perhaps, before any change in the nature of the vein
|s perceived. In the valleys the distance required for this purpose
^s much less. The depth at which the gossan terminates is nearly

coincident with the water-level, or the point where, in sinking, wa-
ter is found in considerable quantity. Here a layer or bed of cop^

per ore is met with of very irregular dimensions, in some places

occupying large bunches or pockets of many cubic yards in con-

tent, and in others forming only a thin stratum. This deposit of

^»"e is quite as variable in composition as it is in dimensions. Its

color is usually quite dark, and when rich in copper, almost black.

It IS evidently a mechanical mixture of black oxyd of copper

?^ith sulphurets of iron and copper, sulphate of copper, oxyd of

^^pn, silicious matter, and some manganese. The per-centage

yi^ld of copper is usually low ] but the purest portions contain

ffom twenty to thirty per cent, of metal. This deposit of black

ore is the object of exploration in the mines, and the only source,

thus far, from which copper has been obtained in any quantity

worthy of notice.
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Beneath the black ore is the nndecomposed portion of the vein,

showing, in two or three points, where I was able to see it at the

tirne of my visit (1853), a hard quartzose gangue with particles of

copper pyrites scattered through it, and associated with a consid-

erably larger quantity of iron pyrites. There seems no reason to

suppose that the ore which originally existed in the upper part of

the vein, from whose decomposition the black ore was derived, was

any different in nature from that found below, aUhough there may
have been bunches of it considerably richer in copper. The de-

posit of black ore is insignificant in dimensions, compared with

the mass of gossan which overlies it, and when we consider that

a large portion of the copper which was once disseminated

through perhaps a hundred feet of overlying vein-stone is now
concentrated into the thickness of perhaps two or three feet, on

an average, it will be seen that it is not necessary to suppose that

the whole of that portion of the vein which is above the bed of

black ore, " doubtless once consisted of yellow sulphuret of cop-

per/* as Mr» Tuomey supposes to have been the case. Certainly

there is no reason to believe that the black ore is a sulphuret of

copper altered by heat. Apart from the consideration that it is

not such a product, or mixture of products, as would be produced

by any igneous action on copper pyrites, we can conceive of no

way in which the effect of increased temperature could be lim-

ited to the upper portion of the vein, so that that only should un-

dergo decomposition. That the changes in question are exclu-

sively the result of a hqmid process, can, as it seems to me, be

hardly doubted. The concentration of the black ore in one stra-

tum seems to have been due to the percolation of the surface wa-
ter which was constantly carrying it downwards to the point

where it was stopped by the solid portion of the vein.

That the subject of the decomposition of veins is one which
is thoroughly understood should by no means be inferred from the

preceding remarks: there is, on the contraryj much in these phe-

nomena which has not, as yet, been satisfactorily explained. We
know, indeed, that the changes of the sulphurets with oxydised
combinations do occur, for we see them taking place under our

own eyes, through the joint action of air and water holding car-

bonic acid in solution ; but why in some mining districts the met-

alliferous veins should be thus effected, while in others no change
whatever has occurred, is less easily understood. Burat has

called attention to this circumstance, and cited some instances in

which the sulphurets remain entirely unoxydised up to the very
surface. Thus the cupriferous veins of Mouzaia in Algiers pro-

ject out from the surface like walls, being more permanent than
the adjacent rock and the first blow of the hammer reveals the

pyritiferous ore in its natural state. The same thing may be ob-

served in this country. Throughout the Northern states the py-
rhiferous lodes remain apparently in their unaltered condition;
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or, at most, have undergone hut little change and exhibit hardly
any indications of gossan. The enclosing rocks are not at all

softened or stained with ferruginous mauer. As examples of
this he would instance the great veins of Sheiburne, and Eaton,
in New Hampshire; those of Hampshire County in Massachu-
setts; and the St. Lawrence County mines in New York. In
none of these has any marked change taken place near the sur-

face. In one part of the Southampton (Mass.) lode a few oxydi.sed

ores were found when the mine was first opened, but they were
but small in quantity compared with the mass of the unaltered
ore. This state of things is a great drawback on the opening
of the New England mines since the expense of sinking and
driving in the hard graniie and qnartzose rncks is enormous. In
North Carolina, South Carolina and Georgia, on the other harid

the gneiss and slates are often found over a great extent of terri-

tory completely decomposed and softened, so that they may be
excavated with the pick and shovel, down to a depth of fifty or

a hundred feet. I have known a shaft sunk in North Carolina in

the rock to the depth of sixty feet in one week.
Iti the veins of that State, the principal, indeed, almost the only,

one near the surface is an auriferous gossan resulting from the de-

composition of iron pyrites, with which a little copper pyrites oc-

curs intermixed. Of this latter ore, the quality in several instan-

ces seeins to increase with the depth of the workings. If the

veinstone is wholly quartzose the extent of the decomposition is

much less than when it contains feldspathic or slaty portions.

.J'hus in the McCullock mine, in Guildford County, N. C, there

»s a body of soft fernigirtous ores containing a good amount of
gf^ld which extends downwards more than 100 feet and parallel

and coextensive with this auriferous mass, whicli may be mixed
""^idi a shovel, there is a heavy bed of quartz with iron and cop-
per pyrites scattered through it, in which no traces of decompo-
sition can be perceived.

.
With regard to the' East Tennessee veins the practical ques-

'i^n of the most importance is: what kind of ore and how much

Jf «t is likely to be found in sinking into the undecomposed veins

oeneath the level of the black ore. This, we believe, can only be de-

termined by actual trial. If in cleaning out the deposit of ore, which
''es upon the hard veinstone beneath, there should be bunches of

cupriferous ore found, the best of them should be opened by
^"iking on them, and there can be no satisfactory reason given,

based either on analogy or on the appearances of the bodies them-
selves, why considerable quantities of the yellow ore of copper

should not be found within a reasonable depth. Stjil it is not im-

possible, that, as these views do not exhibit the characteristics of
tnie fissure veins, they may be found to have been richest near
^ne surface and not to be capable of being worked with profit in
the hard rock.
S«cosD Skkizs, Vol. XX, No. 58.-July. 1856. 8
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Art. VL—On a Universal Indicatorfor Microscopes ; by Prof.

J. W. Bailey, U. S. Military Academy.—With a Plate.

In the Quarterly Journal of Microscopical Science, voh i, p. 34,

an ingenious contrivance for registering the position of microscopic

objects is described by Mr. Tyrrel ; a modification of this, by

Mr, Aymot is given in a subsequent number (1. c, vol. i, p. 301);

and a still better arrangement for the same purpose, suggested by

Mr- Brodie and applied by Mr. Okeden to his microscope, is de-

scribed at p. 166 of volume iii. of the same work. The last men-

tioned device can scarcely be improved upon for convenience

;

but there is one defect which is inherent to all these inventions,

viz: that they are essentially selfish contrivances, of no use to

any one but the owner of the particular instrument to which they

may be attached.

The object of the instrument I propose is more comprehensive

than that of the '^ Finders" above alhided to ; being no less than

to make a Universal Indicator by means of which an observer

can so register the position of any number of objects mounted
upon slides, that when these are sent to a distant correspondent

the latter may be able by means of the Indicator to find at will

any of these objects as easily as if he had the identical microscope

and *^ Finder" by which they were at first recorded. If such a

mode of recording the position of objects can be generally adopted
that when the register is once made, the record and the ob-

jects shall then be entirely independent of the original instru-

ment and observer, and applicable to any microscope, it will tend

to promote science not only by facilitating the interchange of

specimens among naturalists, but it will give to each observer's col-

lection when properly registered, a permanent scientific value and
utility which it could have in no other manner.
The plan I have adopted is to make upon an engraved card

what may be considered as a transferable stage having guide
lines by means of which the centre of the field of view of the

microscope, and the position of a slide when any object upon it

occupies this centre, may be given-

Plate L show^s the Indicator complete. The centre of the field

of view corresponds to the intersection of the horizontal line C, D,

with the vertical line E, F. On the right and left hand of this

centre the vertical axes B, and A^ are placed at distances of |ths

of an inch, and the axes A, and B' are similarly placed at the dis-

tances of fths of an inch from the centre.

The axes are then graduated as seen in the plate; the small
divisions being each ^V^h of the standard inch.
The dotted lines G, H, L give the outliae of what will be re-

ferred to as the centre piece.
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Should it ever be desired to reproduce the Indicator by engra-

ving or otherwise, the dimensions above given must be most ac-

curately preserved. The dimensions hcrd^ given were taken from

f V

the standard inch of the United States ^longing to the State of

New York and preserved in the office of the Superintendent of

Weights and Measures in Albany. It is the same as the English

inch.

The slides on which objects are mounted to be used with the

Indicator must have guide-lines ruled on their under side as

shown in fig. 1 and 2. The horizontal line parallel to the lower

edge and passing through the middle of the slide is not continued

over the portion of the slide which is to be occupied by the objects

and their glass cover. The distance of each of the vertical lines

from the middle point of the slide is one inch. Great Accuracy

in the distance between these lines of the slide is not'essential

when they are to be used with the ordinary form of the Indica-

tor as above given, but it is desirable when they are to be em-

ployed as hereafter described with a modification of the Indicator

applied to a moveable stage.
^

The slides should all be marked with 'an arrow placed upon

their upper and right hand corner, as shown in fig. 1 and 2, to

point out the edge which must always be kept in front in using

the slides upon the Indicator.

The Indicator is to be used as follows :—Cut out the centre

piece with a thin bladed knife following the outline G, H, I
;
then

replace the piece cut out, and make a hinge for it along the line

G, H, by pasting underneath it a piece of thin paper which will

bear repeated folding, so as to connect it to the rest of the card.

The Indicator being now ready for use, it must be firmly se-

cured to the stage of the microscope in such a position that jts

centre as given by the intersection of the lines C, D, and E, F,

when viewed as an opaque object, may be exactly in the centre

of the field of view. If the stage is a moveable one, it must be

liept stationary after the Indicator is properly centred.

The Indicator having been adjusted as above directed, the cen-

tre piece is to be turned down and the instrument is then ready

for use, either to record new objects, or to find those prf^^ously

recorded. The slide is to be put upon the Indicator, and guided

either by the fingers or a moveable ruler so that when any object

which is to be registered occupies the centre of the field ot the

microscope, the horizontal guide line upon the slides shall pass

through the same numbers on two vertical axes of the Indicator as

remote from each other as possible. In some positions ot the

s^ide the axes A, and W can be used for this purpose; in others

K and A', or B, and B' must be employed.
^ ,- ' . ,

. The horizontal line of the slide being arranged as just directed

It will be found that at least one of the vertical giude lines of the
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slide will intersect the horizontal graduation. By observing now

the numbers at which the guide lines respectively siaiid, the

record can be made, l^ippose for example that the horizontal

guide line ruled upon the shde intersects the verticals of the In-

dicator at 43, while the right hand vertical of the slide cuts the

horizontal series of numbers of the Indicator at 75; the etitry to

be made for this object in the register wi^uld be written thus 4f'

and whenever that particular object is to be found either by the

same Indicator or ainj other copy of it^ if the slide is placed at

these numbers and the Indicator is properly centred,^ the object

must be in the field of view. In the same manner any nutuber

of objects can be registered or found. If the slide happens to be

so placed that both of its verticals intersect the graduated portions

of the horizontal line C, D, the position of either one of them

can be recorded at will.

If a guide line upon the slide falls between two divisions of

either scale, the fraction of the division may be estimated with

sufficient accuracy by the eye or a hand magnifier and entered

in the register. Thus the recorded position -~, would mean

that the vertical lines of the Indicator were intersected at ^th of

a division of the scale beyond 25, while the vertical guide line of

the slide passed Jth of a division beyond the number 34 of the

horizontal scale, as nearly as could be estimated. ^^^

It is convenient to let the lower edge of the glass slide rest

against a straight edged guide piece which can be moved parallel

to the horizontal line of the Indicator. By pushing the slide

along this edge, all the objects on the same horizontal can be

found without changing the position of the guide piece. By
moving the guide piece a little forward or back another sweep
across the slide may be made, and so on until eveiy object of

interest is found.

By following the directions above given it will be found that

the recording or finding of objects by means of the Indicator is

very easily t->erformed, and scarcely requires the time which has
been employed in describing the method. It is believed that the

explanation above given is sufBciently explicit to enable any one
to use the Indicator; biit some additional remarks will now be

made upon the reasons for adopting the particular arrangement I

have used, the modes of insuring accuracy hi manipulatiouj and
the modifications of which the Indicator is susceptible for indi-

vidual convenience.

It was desired to make the instrument capable of universal ap-
phcation; so simple that it could be adapted to any stage ;

so

h"ght and yet so strong that it could be sent without injury by
mail or otherwise to any distance; and lastly that the different
copies should be perfect fac-similes of each other and reproducible
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,at any time. All this is secured by having the Indicator engraved

upon a steel plate and printed upon cards of iinirorm quality, and

by taking the dimensions from the standard United States inch,

preserved ill the office of the Superintendent of Weights and

Measures in Albany. In order to extend the use of the Indicator

to all cases which are likely to occur, the graduation was ar-

ranged with reference to slides three inches long and one inch

wide, while it will answer equally well for smaller ones. When
these slides are not covered with paper, and guide lines can be

ruled as above directed upon the glass itself, the graduations ne-

cessary for their use would only extend upon the verticals J an^

inch above and below the horizontal line, and upon the horizon-

tal line only J an inch outwards from the points 40 and 7t); but

in order to provide for paper covered, or opaque slides whose up-

permost and lateral edges may be used as guide lines, the gradua-

tion has been extended considerably. It will be found on trial

that slides of ihe standard size, whether paper covered or not,

may be employed with the Indicator for the registration of all

objects under a glass cover of a square inch in size, which is quite

as large as is likely to be used. In using covering glasses of an

inch square it will be found necessary to employ the horizontal

numbers to 50, and the verticals A, A', for objects towards the

right of the cover, and the other axes and numbers for objects

towards the left. For a portion of the objects under the cover

either set of axes and numbers may be used at pleasure provided

that the verticals are chosen as far apart as possible.

Two verticals on the same side of the centre should never be

used together, as a small error in observing the numbers would

have more effect in displacing the object from the centre than if

two axes at a greater distance had been employed. The reason for

leaving a blank ungraduated space between 50 and 60 on the ho-

rizontal Hne was to allow a fac-simile of the Indicator to be en-

graved upon the stage of any microscope, the blank space being

left for the portion of the stage occupied by the aperture.

The guide lines upon the glass may be ruled with a fine pointed

scratching diamond, and be rendered more visible by having

graphite or black lead rubbed into them. Lines ruled in this man-

ner will answer for all except very minute objects, but in conse-

quence of the widening of the lines by the chipping up of the glass

due to unequal expansions and contractions, the lines often be-

come too wide and irregular for very accurate adjustments. In

such r-ncoc o.T^.\.„ki„ „.7:^^ i:«oc mnv he etched upon the glasssuch cases admirable sii

^ith the vapor of fluohydric acid and can be made ot any re-

quired degree of fineness. The solution of the acid should not

be as it gives lines which are too smooth

and difficuir to see, Tnd'Shich will not retain the black lead if

rubbed into them.
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The power of the objective employed in determining the po-

sition of an objeci for registration, should always be the highest

which can be conveniently employed ;
while in searching for an

object already recorded, a power lower than that employed in the

registration may be used. The object then must be in the field

of view, and would be at the centre but for shght errors in man-

ipulation, or the want of perfect adjtistment in the mountings of

the object-glass. Care should be taken to bring each object ac-

curately to the centre of the field of view, before recording it.

It will then require an error equal to half the diameter of the

field of view to throw it out of that field. For example the field

Spencer, includes twoi
divisions of the Indicator, and hence an error of nearly one divis-

ion might be made in placing a slide upon the Indicator by means

,of its recorded numbers and yet the object would be found in

the field.

It may happen that in transferring a slide from one Indicator

to another that the object when brought into sight by means of

its recorded co-ordinates will not appear well centred. If this be

due to slight differences in determining the centres of the Indi-

cator, and yet the record has been carefully made, it is easy to

correct for the difference in the following manner. Move the In-

dicator tait/i the slide placed at any recorded position until the ob-

ject comes into the centre of the field of view, then secure the In-

dicator to the stage in this new position, and all other objects re-

corded by the same Indicator ought to be brought to the centre of

the field of view by means of the numbers as registered.

The convenience of the Indicator for individual use maybe
increased by several slight changes. One of these consists in re-

moving the paper centre piece, and replacing it either lempcrarily

or permanently by a glass plate bearing lines at right angles to

each other ruled very lightly with a diamond point, and so adjusted

as to coincide with the prolongation of C D and E F through the

centre. For all but the highest powers there is no objection to

having these excessively minute lines permanently beneath the

centre of the Indicator as they do not perceptibly interfere with

the light, and it is convenient to have them always in place-

They can be ruled upon a piece of mica or thin glass cemented
to the back of the Indicator, or the latter may itself be cemented
to a piece of plate glass and the central guide lines then carefully

ruled. Even for the highest powers these lines can be used iti

recording the position of objects, which can then be found for

study by using an Indicator of the ordinary form. By a proper

arrangement, a moveable stage, with screws for vertical and hori-

zontal motions, may be graduated so as to correspond to the In-

dicator, and yet preserve all the advantages of accurate adjustment
which the screws afford. For this purpose it is necessary to ob-
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serve that if the Indicator be placed upon the stage and accu-
rately centred, with its guide line C, D, parallel to the front edge
of the stage, and a slide be then placed upon the Indicator so that
its horizontal guide line shall coincide with C, D, and the right
hand vertical guide line stand at 70, {i, e. in the position which
would be recorded as ff',) or its left hand guide line at f ^^; then
a motion of ihe stage itself bearing with it the Indicator and slide,

or an equal motion of the slide upon the Indicator and fixed

stage will bring the same point of the slide to the centre of the
field of view.

Therefore by attaching to the stage in any convenient manner
graduations corresponding to those of the Indicator, and by hav-
ing lines corresponding to ^^^ and f ^' ruled upon the stage, it will

only be necessary to place tlie slide directly on the stage at these

niimbers, the stage itself being set either at f|' or |f^ of its grad-

uations. By turning the milled heads of the screws which give

the vertical and horizontal motions of the stage, the object can be

brought into the field of view and recorded or found again by
means of the numbers attached to the stage ; while the record

niay be used for any other Indicator as if made in the usual man-
ner. If the distance between the guide lines upon the slide agrees

accurately with that between 40 and 70 of the Indicator, the slide

when placed upon the moveable stage at either f|' or ff' will

need no displacement for the whole series of numbers ; but if this

distance dees not agree, the slide must be put with its left hand
vertical coinciding with the left hand vertical of the stage for all

numbers from to 50 of the horizontal series; while from 60 to

110 of the same series the slide must be set so that its right hand
Vertical coincides with the right hand vertical of the stage ; ia

each case the horizontal lines of the stage and slide being ad-

justed to coincide. By observing this rule the necessity of perfect

accuracy in the position of the guide lines upon the shdes is done
away with.

There are some objections, but not insuperable ories, to the

nioveable sta^e Iiidicator as above described. In the first place

the stage as usually made has its motion too limited to corres-

pond to the whole range of the Indicator, and secondly the guide

lines ruled upon the stage for one object-glass may not answer for

other powers on account of slight inaccuracies of mounting.

The stages can doubtless be constructed to give as wide a range

for motion as required, which will do away with the first men-
tioned objection. The second may be removed by placmg an

Indicator upon the upper plate of the stage when the latter stands

^t ir and adjusting it so that when well centred for the power
employed the' line C F shall be parallel to the front edge of the

stage, q^he slide being then placed upon the Indicator with its

guide lines at f ^' or ^
J' the remaining motions may be made with
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the screws in the usual manner and the numbers may be read off

from the stage scales instead of the Indicator.

The above mentioned modifications are excellent for indi-

vidual convenience ; but for the general purposes of scietice, the

comparable, transferable, reproducible Indicator, in its sin)plest

form, must be preserved ; and it is only in that form that it de-

serves the name, suggested by a friend, of the Universal Indi-

cator.

As a proof of the utility and accuracy of the Indicator, and of

its convenience as a means of scientific exchange, I may state

that numerous mounted slides of minute recent and fossil Dia-

toms have been exchanged through the Post Office by Judge

A. S- Johnson of Albany, and myself, and that each has found by

the ordinary as well as modified forms of the Indicator all the

shells however minute, fragmentary or previously unknown,

which the other had recorded. Some of these objects were less

than a xoVoth of an inch in diameter, and yet they were found

without difficulty by means of the Indicator.

To determine whether different impressions of the Indicator

when made on the same kind of paper were comparable, a set of

objects was registered successively by seven different impressions

made on enamelled cards some of which were arranged with the

ordinary paper centre piece, and others with the central guide

lines ruled upon glass. The numbers being recorded for the ob-

jects when well centred upon one of these Indicators, the slide was

then transferred to each of the other Indicators and each object be-

ing brought into the field by its recorded numbers, the position was

carefully adjusted so that the object should be well centred, and

a record for each copy of the Indicator was thus made. On com-
paring the different numbers it was found that the coincidence

was almost perfect, the difference never exceeding J of one of

thd divisions of the Indicator, an amount which might be quad-

rupled before an object would be thrown out of the field of view
of my i inch objective.

The Indicator having been put to so many and such sewere

tests I feel no hesitation in recommending it as a means of scien-

tific intercourse among observers, and as a means by which col-

lections of microscopic objects may be registered, arranged, and

catalogued
;
and an index to the whole so made that any particu-

lar specimen may be found at will either by the original observer

or any one into whose hands the slides and accompanying regis-

ter may at any time come.

^
The copy of the Indicator which accompanies this paper is not

given for use with the microscope, as the kind of paper upon
which it is printed is different from that used for the standard It>

dicator, and therefore in consequence of unequal shrinkage a slight

deviation is produced. The Indicator for use with the microscope
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is printed upon enamelled cards, and fhe difTerent imprpssmns
have been found ro agree so closely with each other as well as
with the original plate that no appreciahle error is perceived.

lean not close this paper withonf expressing n^iy warm thanks
to Judge A. S. Johnson of the New Y(»rk Conrt of Appeals, for his

cordial sympathy and aid in testing the merits of ihe Indicator and
for some excellent snggestions as to its best form for general nse.

I shonid also express my oblii^ations to the engraver, J. E. Gavit,

Esq , of Albany, who has spared no pains in making the steel

plate from which the Indicator is printed as accnrate as possible.

Art. VII.— On fhe Composition of E^gs in the animal series ;

by Valenciennes and Fbemy.—Part III.*

Eggs of Reptiles.

In the two preceding memoirs, we have given the results of
our observations on the eggs of Fishes. We have pointed out ia
these eggs the presence of the proxinjate princi[)les, ichthin in

Rays and Sharks, ichthnlin in the species of the numerons fami-
lies of osseous fishes, and have directed altention to tlie imporrant
fact, that this principle is gradually modified in proportioti as the

6gg approaches its maturity, and that it ends by disappearing in

the egg when it is ready for fecundation, the ichthnlin being
then replaced by albumen.
We now continue the account of our researches on the eggs of

oth^r oviparous ain'mals.

Eggs of Tortoises—We have examined the eggs of two spe-
cies of Chelonian reptiles belonging to two distinct genera. Some
^ere hatched by a land Tortoise from Algiers, which M. Dumeril
has called Testudo Maiiritainva. This female has lived for xwanj
years in France, at the house of a resident of Grandville. The
second is the fresh-water Tortoise of Europe, the mud Tortoise
(la bourbeuse) of Danbenton and Lacepede, which M. Dnmeril
calls Cistudo Europma, Ahhough these two species of Chelo-
^»ans inhabit different countries and climates, the resemblance \n

the constitution and composition of the liquids of their egi>s is

^^^ell worth remarking
; but there is a further similarity which we

hardly expected
; it is that they have a great analogy to those of

c^fiilaginons fishes. They are formed of a whitish gelatine/not
^ery abundant, hardly albuminous, shut up in the cells of large

tiarisparent membranes. The yellow very rich in albumen, con-
t^ins besides a cons:derable quantity of phosphuretted oil, and
^'Sf> peculiar grains constituting an entirely new principle. These
^ogs do not contain a material precipitated by water analogous

t
^p " *^^ Journal de Pharmacie for August, 1 854 : translated by Dr. Rosengap.

^,
i'or Parts I and II, see last volume, p. 38, 238.

Sixxiso Sekies. VoL XX, No. 56.—July, 1865. ?
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to ichthulin. On treating their yolk with water, the yellowish
oil of the egg is seen swimming on the surface of the liquid,

and is precipitated in little white grains. The water retains in

solution albumen and the salts. The little grains can be easily

purified by washing in water, alcohol and ether. By these pro-

cesses a material is obtained which presents, when in great purity,

a certain analogy to ichthin, but which differs by characteristics
that prevent its being confounded with the substances from the

eggs of fishes. We have given to this new substance the name
of Em yd in.

E Tl^e
ovoid, and covered with little roughnesses. They are white,
transparent, harder and denser than the grains of ichthin. The
largest grains of emydin taken from the eggs of the Mauritaniati
Tortoise (Testudo Mauri tan ica) are 10 himdredths of a millime-
ter. They appear enveloped in a very thin membrane, which
has the appearance of tearing when compressed under the micro-
scope, or which shows, by its transparency, a sort of nucleus
frequently of a hexagonal form. This nucleus increases gradually,
Its angles disappear, and it ends by becoming spherical. Other
granules break as they expand or swell out. They are of all sizes,

from one hundredth of a millimeter to very large dimensions.
The grains of the Cistudo Europea Dnm.; are smaller than those
of the land lortoise, for the largest did not exceed 6 hundredths
of a rnillimeter, and they appear in general, to be more spherical
than those of the other species. Although resisting under the
pestle, we have broken them, and found that they break into
spherica fragments, from the circumference to the centre. Pot-
ash well weakened, immediately dissolves emydin, while it acts

S! t}?-
°"

-'u''^'"-
^"^^^^ ^^'d' which, as we know, dis-

emvdin h r "l

"^''^ ^^e greatest ease, simply swells the grains of

fn J.t hV
' T ^'f"'"'

'^^"^' 'These characteristics seem
to establish very dear differences between ichthin and emydin.

Jnl^o'r T ^f°'^^^.'? »^^i'i»§ hydrochloric acid, without giv-

s no^hp Til
"77.'"'«^ ^^J^*^; this action proves that emydin

IS not the vjtellai of bird's eggs.
Emydin submitted to analysis, shows the following com-

position

:

Solid matter, 0-313
Water, 0-210
Carbonic acid, 0'568J

I

Proportion of azote.

Solid matter, 0-370 ICarbon,
Per-centases.

Azote, 00579iHydrogen,
Azote,

49-4

7-4

156

^ .
'Oxygen and phosphorus, 2-67

^rn nf ^"^'^^"^^ ,^PP^^'"s to "^ to be isomeric with ichthin. The

wh oh /
^""'^ " ^?^^' °" burning, a residue of calcareous salts

tl' !L ''T ^^^^^ ^ P^"- cent. We have also established that

i^ne yellow of certain eggs aia
sent remarkable differences.
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not contain grains of emydin ; but in that case, the white, in place

of being transparent and colorless, had a slightly yellowish tinge.

There were visible in it, under the microscope, little grains of

irregular form which seemed to have some analogy to the grains

of emydin of the vitellns.

Lizard's Eggs.—According to our observations on the eggs of

the Lacerta " vert piqiiete," and on those of the Lacerla stirpium

(Lezard des souches), their vitellns presents a certain resemblance

in composition to that of the yolk of birds. We found neither

grains of ichthin nor emydin.
^ . „.

Adder''s Eggs.—We have examined egg

{Conleuvre a collier), and those of the Esgnlapian adder. Our

analyses confirm those of MM. Martin-Saint-Ange and Baudri-

mout. We
a very thin layer of albumen. The yellow is formed of albumen

and of phosphuretted fat, and it appears to throw down vitellin

when washed with water.

Viper's Eggs.—i:\\e eggs of the common viper differ m sev-

eral Ways from those of the Adder. They contain a white, like

that of the Ray, of a gelatinous consistency; it is formed by

elastic hyaloid membranes, with a slightly albuminous fluid. The

yellow of the Viper's egg, presents itself, like that of the adder,

in the shape of a very albuminous liquid, holding suspended in

it a considerable quantity of fat; when this yellow is put mto

contact with water, it produces a phenomenon that we have re-

marked in no other species of eggs. The liquid, at first quite

fluid, thickens gradually, and soon becomes completely gelatm-

ous. This change of state in the liquor is due to a body like

vitellin, found at first in solution in the albumen, which becomes

insoluble under the slow action of the water, and finishes by

making it harden. Is this vitellin, or something different? H e

were not able last year to resolve this interesting question

hope to do it, if we are fortunate enough to get a sufficient quan-

tity of Viper's eggs. We
" '" "

, we

tinue to study the eggs of the Sauria and the Ophidia.

The Eggs of Batrachia.-The numerous observations made

"pen the eggs of Batrachia have not yet established the natuie

of the substances which constitute them. The gelatuimis matter

of the eggs of the Frog is formed of a tissue of hyaloid mem-

branes, containing water absorbed after hatching. It is "^^^a'^^ci

by cooking, becoming slightly opaque, and the v.tellus hardens

which proves the existence of albumen. The vitellns blackened

by a black pigment peculiar to these eggs and coloring the mem-

brane, which is excessively thin but may be recognised by its dry-

ness, contains in its liquid, a very small quantity of fatty matter

ti'iited m transparent drops, a matter which looks under the micro-

scope like a black punctation of extreme fineness, and then an
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abundance of vitellin grannlf^s, very small, transparenf, varying in

forni, more commonly roniided, insoluble in waier and solnble in

acetic acid. We repeated this experiment several timesi before be-

ing certain of its character. The eggs of the Tritons show a like

composiiiorh The exterior while is hke that of the Frog's egg.

The citron or green vitellns, according to tlie species, contains lat

and a considerahle number of viteMin granules quite rounded,

whiph we have studied in the egg taken in the oviduct near heing

hatched, and in the ovula still enchased in the ovary. The exam-

ination of these last has shown us this remarkable fart, that the

vitelhn grannies increase with the aj^e of their formation. They

r.re very much smaller in the ovula than in the vilellus of the egg.

T.hese granules are cilso insohihle in water and sohihle in acetic

acid. The e^g becomes hard when cooked ir) boilitig water; it

tiien contains albumen too, as well as that of the frog. We have

already mentioned that MM. Martin-Saint-Ange atid Bandrimont

saw the granules of ihe Frog; they have even given their 6gnre.

M, Rud. Virchow has also given some accuraie observations on

the granules t>f Froy's tiggs, Toads and Tritons, (Zeitschrtft fiir

Wisseuschaftliche Zoologie, par MM. Siebold and Kolliker, vol.

iv, part 2, p. 236; 1852.)^

The characteristics which we describe, lead us to the conchi-

sion, that the granules contained in these eggs are of the nature

of ichthin, that is, that they are of a like liature with those of

the Ray's and the Shark's eggs. The simple view of the grains

under the lens of a microscope suggested this idea
; their charac-

teristics confirm the identity, which has brought us to the estab-

lishment of this curious and important physiological fact, ihat

the Batrachians besides undergoing, in consequence of their

metamorphosis, a primary condiiion of existence hke that offish,

lay eggs whose composition has the greatest affinity to those

offish.

This similarity holds even in tbe ovules, for we have already

remarked that the gramiles of the ichthin from a Ray are stiialter

in the ovules than in the yolk of the egg of these fish. We
there show, in fact, a like composition fur the white surround-

itig the vitellns, and the presence of ichthin, that immediate new
prificiple abutjdant in the egg of cartilaginous fishes.

M. Virchow whom we quote, has likewise observed the gran-

nies (Dotterplattchen) of the eggs of Ray and of fish (loc. cit.)

We should njention too, that J. Muller has seen and drawn the

granules of the smooth Ray and of the sm/)oth Hour)d-fish

( Gahiis IcEvis) (Dotterkorner), Mem. Acad, de Berlin, tome xxvii,

page 22 1, ph 5, 1842.)
We shall give, in the complete work which will be published

with plates in Ihe Archives du Museum d'Histoire Naturelle, a

detailed account of the researches of our predecessors.
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Of the eggs of Crustacea,—Coloring matter of the Crustacea.

The Crabs of our soft waters and Lobsters have supplied the eggs
necessary for our researches. Lobsters, carrying from fifieeu to

twenty thousand eggs under their abdominal appendages, are the
most convenient for the kind of researches which we have un-
derlaken.

Their eggs do not contain ichthiilin ; no sort of granules are

foniid in them. They are essentially formed of an albnrrjiiious

and saline liquor, holduig some fatty bodies suspended in it. The
albumen of the eggs of Crustacea seems to us different, in some
respects, from the albumen of other eggs. Its coagulaJion be-

gins about 74*^ C. ; the study of this substatice will necessarily

fitid place in the work which we are now preparing on albumin-
ous substances.

We have also studied the Sea Lobster (Palinurus). This
Crustacea, as plentiful as the ordinary Lobster (Homardns) on
granite shores, and not touching the chalky cliffs, is very uncom-
mon in the North. The Sea Lobster does not seem to pass

the Islands of Ushant, and is not found in the British Chan-
nel. Further, it is very common oti^ ihe rocks of Bretague.

It lives at a much greater depth than the common Lobster, for

it is necessary, in order to^take them, to let down the baited

hooks to a depth of seventy fathoms. The eggs of these Crus-

tacea are very small, hardly as large as a seed of the poppy. We
have counted about 130,000 of. them inider their abdomitial ap-

pendages. We had, in the early part of March, a living Sea Lob-
ster, whose eggs were so developed that the two black eyes of the

little foetus were distinguishable through the shell. We have to

rtigret that we could not save it alive, so as to see the young hatch,

to follow the phases of their metamorphosis. Science already

possesses some observations made on the embryo of tlie Lobster,

bin it has notje as yet registered on the development of the eggs
of the Sea Lobster, and tnany other Crustacea.
The study of the eg^s of Lobsters enabled us to obtain in a

state of purity, that currous matter which takes a red color when
the shell of Crustacea is submitted to the action of heat. Till

'^ow it has not been conveniently studied, because tJie solvents

always presented it in a state mixed with fatty bodies, and besides,

the solvents such as ether or alcohol, give it in the reddish con-

d'^iotK that is already modified ; it exists dissolved m the a bu-

"^^ti of the eggs of Crustacea; by heating the liquid, the albu-

^Jinous matter coagulates, carrying with it, in the shape of a Ia!;e,

the coloring matter, which is then of a very beautiful red. I he

precipitate is retaken by the alcohol, which dissolves the col-

^^^*»»g substance, and leaves the albumen in an insoluble state,

^he detection of this coloring matter, in the egg of the Crus-

tacea, is nnH,A.iK»^^u, «« ;«t^rncf!n<y fart, if it be remembered that

n
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art has already taken advantage of this substance. The following

method enabled us to obtain the coloring matter as it exists in

Crustacea, still presenting its green color.

The green coloring matter of Crustacea is soluble in albumen;

besides, when Lobster's eggs are crushed, the albuminous liquid

which passes by fihering, is strongly colored green, and holds in

solution the coloring matter. The ordinary methods, such as the

action of heat, that of neutral solvents, desiccation, &c., which

are applied to extract this singular substance, present it already

modified. In fact, when alcohol or any other agent is used, the

substance which till then, was green, instantly turns red ;
but by

an unexpected and for our work, very fortunate circumstance, the

only liquid which does not alter this coloring matter, that is wa-

ter, enabled us to obtain it in a pure state j in fact, when the

green albuminous liquor mentioned above, was weakened with

a large quantity of water, the coloring matter is precipitated, and

can easily be gathered on a filter. We have thus been enabled to

establish the following properties, which we think, are of a nature

to interest men of science. This substance is green, resinous and

uncrystallizable ; it changes and becomes red under very curious

circumstances. To effect this transformation, it suffices to submit

it to desiccation, even at the ordinary temperature. The salts

which have affinity for water can transform the green coloring

matter of Crustacea into a red substance : the salts, on the other

hand, which do not combine with water, exercise no action on

this singular coloring matter. The action of a vacuum rapidly

produces the red color. Simple rubbing immediately reddens the

green substance. Alcohol, ether, the acids, effect the same change.

There are not, to all appearances, in the vegetable or animal or-

ganization, coloring substances comparable with this of the Crus-

tacea
;

modifying with such flicility under the action of the

simplest agents. We tried to determine whether this substance

presented the same characteristics when still fixed in the shell of

Crustacea; the result of our experience is, that in this case, the

green substance bears itself just as it does when isolated. Thus
a Crab's shell, which shows the green discoloration, becomes red

the moment it is rubbed with a hard body. It is not the heat de-

veloped by the rubbing which effects this singular modification,

for it has been effected while the shell was very damp, and be-

sides, it is manifested rapidly on a Crab's shell placed under the

receiver of an air-pump and submitted to the action of the vac-

uum. The change of color by rubbing explains how anatomists

who have sought for the cause of the discoloration of Crabs when
boiled, have always seen the '-ed matter under the coat, as ihin as

the epidermis which they removed to observe the shell under the

microscope. The simple rubbing of the utricles, touched by the

scalpel, sufficed to make the Rreeu color red. We are fortunate
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thus to have been able to complete the history of one of the most
curious coloring matters produced by animal organization.

Of the eggs of Arachnids and Insects.—We submitted to
analysis eggs of different species of spiders: they contain albu-
men, fatty bodies and a large amount of a substance precipitated
by water. Ant's eggs gave us the same results. These re-
searches are to be continued in the course of the coming season.

Of the eggsof Mollusks.—The analysis of Snails' eggs, which
we shall complete next season, seems to show us that the eggs of
Mollusks differ entirely in their composition, from those of other
animals. Those which we procured, presented no trace of fatj
they were made up exclusively of hyaloid membranes containing
a viscous colorless liquid. This liquid contains in solution an or-
ganic azotized substance, not albunen, for it did uol coagulate
^vith heat. It is precipitated by acetic'acid and dissolves in hy-
drochloric acid without any violet color.

Conclusions.—We have shown, in three successive communi-
cations composing our memoir, the facts established by our re-

searches on the eggs of different animals, belonging to all the
great classes of Ovipara. Let us by way of recapitulation, en-
deavor to state in some general propositions, the most important
consequences which seem to be the results of this first work.
>ve have shown;

1st. That there exist fundamental differences between the com-
position of the eggs of animals, and that under this collective
name oi egg^ designating the product of the ovarian apparatus in-
tended to contribute to the perpetuit}' of the species, very diverse
Dodies are comprised different as possible from one another.

'snd. That among the vertebrated animals, the eggs of birds,
''' I'eptiles, and of fish, present in their composition, differences
Which the simplest analysis cannot mistake, and besides that the
^ggs of Sauria and Ophidia bear great analogy to those of birds,
^vmle the eggs of Batrachia resemble those of the cartilaginous
fishes.

3d. That the eggs of Arachnidae and insects differ altogether,
^^ *" 'heir composition, from the eggs of other animals,

4th. That those of Crustacea, organized for living in water,

,,
"ot at all resemble those of fish or of other amphibious ver-

tebrata.

^th. That this extends to the eggs of Mollusks.
oth. That these differences correspond not only to classes or

orders
; that they extend to natural families even, without stop-

£'"§ there, since we have proved that an egg of a cartilaginous
"Sn has r^(.^ .l „„,„„ :,:„„ ^.r^tU th^f nf an nsspnns fish •^an nas not the same composition with that of an osseous fish;
out further, that a Carp's egg is very different from a Salmon's

^gg ;
that the egg of an Ophidian such as an adder's, does not coii-

^'fi the same principles as those of the Chelonia.
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7th. That if the composition of different proximate principles

is the same in very nearly allied species, tlie form and the size

of vitellin grannies vary in a manner sufficiently appreciable to

be able to he recognised and assigned to each spficies.

8ih. That the albuminous substances furnished hy eggs of

birdsj reptiles, fish, crustaceans, present in their cheiiiical proper-

ties and in their point of coagulation, differences which permit ns

to suppose that these bodies are made up of different proximate

principles.

9ih. That an egg changes its nature,—that its liquids aher con-

siderably at different e|>ochs of its formation, when detaching

themselves from the ovary, and resting in the oviduct before being

hatched.

lUth, After having established in the eggs of different animals,

the presence of several ne^v proximate prirjciples, icihin, ichthnlin,

icthidin, emydin, and coujparing these results with those which

MM. Dumas and Cahours obtaitied in the analysis of hens' eggs,

we do not hesitate to propose to science to admit the existence

in eggs of a new class of organic bodies, comprising some proxi-

mate principles which we will hereafter designate under the

name of Vitelline substances or Vitelline bodies.

Art. VlTl.— Observations on the Extent of the Gold Re^rion of

California and Oregon,. with notices of Mineral localities in

California, and of some remarkable specimens of Crystalline
Gold; by Wm. P. Blake, Geologist of the U. S. Pacific R. B.

Survey in California.

L

The information contained in the following brief notes was
partly obtained in connectiou with the government exploration
in Gahfornia for a practicable route for a railroad to the Pacific,

and partly during a visit to the mining region and a residence of

several months in San Francisco. The localities and minerals
found m the course of the explorations for the government will

receive a more extended notice m the report now in preparation.

Gold—It is not yet possible to state the boundaries of the

great gold-field of California. It has been gradually expandin,
on the north, west and east with the progress of exploration, un-

til placers have been worked under the snov\'s of the high ridges

of the Sierra, and it appears probable that the crest of t'bat great

mountain chain is overlaid by the precious dust. On the iioilh

and west, new placers of unequalled richness are constantly dis-

covered, and gold is brought from nearly all of the numerous
ranges and ridges that trend off from the upper or northern por-

tion ot the Sierra Nevada, and traverse nearly the whole breadib

3
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of the State and a portion of Oregon, reaching the coast between
Cape Mendocino and the Unipqua river in lat. 43^ AB',"^ The
placers are therefore no longer confined to the State of CahTornia
but extend into Oregon, not only to the Unipqua river hnt beyond
it, thronghont both Oregon and VVashinaton Territories to the

parallel of 49^,f Of this northern portion of the gold region

there is however but little known, and the latitude of the Ump-
qua river may be regarded as the northern litnil o{ general min-
ing o|Terat ions for the present. On the sonih, the limits of the

field have been extended nearly to the Tejon pass at the head of

the Tulare valley in lat. 35.^ This point is about forty miles

south of Kern river where, occording to tbe recent intelligence

the placers are rich and are exciting considerable attention. This

er's pass (lat. 35^390, and flows westward
over a broad area of granitic rocks to the Tulare valley, where it

empties into the most southern of the Tulare lakes. South of

the head-waters of this river the crest of the Sierra Nevada grad-

ually deflects to the west and the breadth of the exfiosure of

granitic rocks decreases, until at the Tejon, the slopes of the Great

Basin and the Tulare valley are only thirteen miles distant.

The auriferous slates, (talcose slates,) are not found in the section

«t the Tejon pass, and this may be considered as the southern
limit of the Sierra Nevada gold field.

It is more difficult to determine even approximately the eastern

and western boundaries of the auriferous area. The elevated

portions of the Sierra having been but slightly explored, its east-

ern limits are not yet defined. Its western margin along the Sac-
Kimento and San Joaquin is better known, but is exceedingly
irregular. The greatest expansion of the field from east to west
js probably in the northwet^tern part of the State where gold is

^nnd from Mt. Shasta to Gold Blufls on the coast south of the

Klamath (lat. 41^ 30')—a distance of 1 10 miles.

Farther south on the Yuba river the breadth in the direction of
|he general course of the river is not less than fifiy miles. This
is believed to be its average width for a long distance southward
^r to the vicinity of the San Joaquin, beyond which, its limits be-

come more and more contracted to its final termination at the e/id

^f the Sierra Nevada. The average breadth of the field for its

entire length may be said to be not'" less than fifty n)iles.

Jt'is interesting to observe in this connection that when Prof J. D- D:ina. the pe-

^^og»st of the IT. S. KxpL Exp., nm=sed rapidly oven the .-ection *»f country m 1841,
«e noticed that the rock<^ gave indications of the presence of gold nnd m «n ar-

"c"e pubh^hed in chis Journal in 1849, he mentions the regioD as follows :
" It is

q »te pn.bable fn)m indications observed by the writer that gold may be found ia

e^any parts of the ranj^e of country between the Umpqua and Sacramento, ^Am.
^our_bci,

[2] xii. 262,

j^
t Has statement is made on the authority (verbal communjcation) of Dr. John
^«n3, geologist of Oregon and Washio^on Terrhoriea.

Second Series, YoL XX, No. 58.—July. 1865. 10
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If, for the convenience of making an approximate estimate of

the area of that portion of the auriferous belt that is now partly

explored and worked, we assume the latitude of the mouth of the

Umpqua river (43° 45') as the northern margin, we find that

placers are worked over nearly nine degrees of latitude
; or if the

distance be measured in the direction of the trend of the field,

the region is over 700 miles in length. Multiplying this length

by the average breadth (50 miles), we have as the result, an area

of 35,000 square miles. If, instead of the parallel of 43° Ab' the

parallel of 49° is regarded as the northern limit of the gold re-

gion, it extends over fourteen degrees of latitude or over about 1100

miles. According to this estimate a very considerable portion of

the field lies to the northward of the state line of California (lat.

42°) and is within Oregon and Washington Territories. There is

evidently no natural separation or boundary in the auriferous re-

gion of California and Oregon, and it must therefore be regarded

as one continuous field.

It is desirable for convenience of description and reference that

the whole gold region should be known by a suitable name, and

that it should be separated into convenient geographical divis-

ions.* Our knowledge, however, of the region north of the Cal-

ifornia line (or north of the Umpqua) is yet so limited that it is

useless to propose any division beyond the general one of Oregon
Mines and Washington Mines, which will naturally be adopted
as explorations extend over those Territories.

In California the gold district extends through, and in some
cases includes the following Counties : Klamath, Trinity, Hum-
boldt Siskyon, Shasta, Bute, Sierra, Yuba, Nevada, Placer, El

Dorado, Sacramento, Calaveras, T.iolumne, Mariposa and Ta-
are. 1 he counties of Tuolumne, Mariposa, and Tulare are each
large enough to form several of the size of Placer and El Dorado.

It IS already the custom in California to speak of the mining
region south of Stockton as the Southern mines: this name
passed into general use before the placers in the northwestern cor-

ner of (he State were discovered. In 1854 a map of the North-
ern and Middle mines was published in San Francisco, but no
boundaries for these divisions were given.
The division of the California distric't into three great and

nearly equal areas with the above appellations, is certainly desir-

able, and an excellent natural boundary between the northern
and middle divisions is found in the upper Sacramento and Piit

rivers
;
while the Calaveras river is perhaps the best that can be

\JJ^
'" <3esirable that a name for the gold field should conform to that T^hich may

TtfI >
g'"^»t mo'^iita'" chain of which the Sierra Nevada forms but a part-

nifJ^[k7
" ^°f ^.t

•'" F^e'-'^g ^ description of the mountain chains of Califor-

rh'JJ^ ^!''^ "• flfssification and nomenclature. The appellation Columbia^

red to
suggested as a suitable one for the great line of elevation refer-



W. p. Blake on the Gold Region of California and Oregon. 75

selected as the dividing line between the middle and southern,
I therefore suggest that these names be adopted for the areas
within the boundaries that I have given.
The Northern mines and those in Oregon are now very pro-

ductive and important : the gold is considered to be superior in
its quality and generally commands a high price among the pur-
chasers. The facilities for access and transportation to them from
the Sacramento valley and from the coast, are better than in the
Southern mines. A large portion of the supplies is sent to the
interior towns from Crescent City and other ports on the coast.

Mining operations are conducted at various points on the
beach, from famous Gold Bluffs—about 30 miles south of Cres-
cent City—to the Umpqua river. The most important loc§.lities

are in the vicinity of Port Orford between Gold river (Rogue
river) and Coose bay, a distance of 80 miles. Gold is foutid
over the whole distance in the beach-sand from the surface to a
depth of six feet or more ; it is in very small and thin scales and
separates from the black sand with difficulty. Platinum and the
associate metals, iridosmine, &c., are found with this gold in
large quantity

; and as they cannot be separated from the gold by
washing, its value in the market is considerably lessened—indeed
U is sometimes difficult to make a sale of the mixed metals in
San Francisco.

The black sand is found in enormous quantity; it is very deep,
and is irregularly stratified by the tides. It is undouUtedly stir-

red to a considerable depth by the surf during storms, and this is

shown to be the case by the fact that the richness of claims that
have been worked is renewed during liigh tides or a storm.

Mincers of San Fernando and San Fraudsquito—Santa Bar-
bora? Co.—-This locality of gold has hitherto received but little

Q^tention, although it was known to the Californians long before
'he gold of the Sacramento valley was discovered. These pla-

cers are on the southern flank of the mountains that have a nearly
^ast and M^est trend from Point Conception to Sar> Bernardino
and from the southern boundary of the Great Basin and the Tu-
lare valley.

These placers are about fifty miles southeast of the Tejon pass

^»d eighty south of the Kern river placers ;
they were worked

n^ar the ranch of San Francisquito by Mexicans in IS40, and
^^ere abandoned when the reports of the great discoveries at the

north reached them in 1849. , .

lalcose slates apparently auriferous and resembling those of

^orth Carolina, occur in the pass of San Francisquito and are

traversed by quartz veins. It is reported that veins of aurif-

erous qiiartz in that vicinity were worked simultaneously with
Ihe placers.
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An occasional excitement is produced by glowing reports from

this locality, and according to recent accounts new placers have

been found in the vicinity of Los Angeles. Ahhough we are not

yet aware of the extent of these placers, it may be safely asserted

ttiat they will not compare favorably in area or richness with those

of the Sierra Nevada, They are comparatively local in their ex-

lent, but the region is worthy of a careful examination-

Gold of the Great Basin— Tulare Co.—Arinagosa Mines.

A vein of auriferous quartz traverses one of the granite ridges

of the Great Basin near the Mormoii trail to Sah Lake and
*

about 170 miles from Los Angeles. The vein has been pro-

spected and attempts to work it have been made by several com-

panies organized m San Francisco, but ii is now abandoned.

The gold is found in wire-like filaments ramifying through

quartz and carbonate of lime. I have an interesting s()ecitnen in

which a string of gold traverses a rhombohedron of carbonate of

lime and protrudes from its opposite faces. The form was re-

duced to a rhombohedron by cleavage.

The occurrence of gold in place, in one of the ridges of the

Great Basin, so far removed from the Sierra Nevada gold field, is

an injportant fact, and renders it more than probable that exten-

sive placers will be fomid throughout its length and breadth.

Colorado River—San iHeso Co.—It has been frequently re-

ported that gold exists along the Colorado river not far from Camp
Yuma at the mouth of the Gila. I could not obtain satisfactory

evidence of the truth of this statement; but if it does occur, it is

far from water and vegetation and prospectors are obliged to carry

the earth they wish to test many miles before water enough to

wash it out can be found.

On the western slope of the mountains between San Diego atid

the desert, there are good indications of gold at several points

west of Santa Isabel and near the travelled road. The reaion is

worthy the attention of prospectors.

Coast Mountains. Santa Cruz Rancrp

o

According to J. B.

Trask,* gold has been found in the Coast rnoimtains, in the coun-

ties of Monterey, Santa Clara atid San Luis Obispo.

Aurifi:rous ^uaktz.—Quartz veins are found in great numbers
traversing the slates, the granite and greenstone rocks of various

portions of the Sierra Nevada gold field; but comparatively few

of them have been worked to any extent. Among those that

mentioned.
spec

Nevada Co.^ Lafayette and Helvetia Mine.—Beautiful plates

and angular masses of gold are found imbedded in snow-whi«e
quartz in this mine. They are frequently intimately associated

» Report on the Geology of tbe Coast Mouatalns. Sacramento. Senate DoC^
No. 9. Seas, of 1854. p. 68.



W. p. Blake on the Gold Region of Califoniia and Oregon. 77

with brilliant crystals of white iron pyrites, and in other speci-

mens the gold is entirely isolated from the sulphurets and is sur-

rounded on all sides by the compact opaque quartz. Specimens
of this character are sought after by jewellers and are cut and
polished for ornamental purposes. An immense quantity of

"quartz-gold" is ground and polished in San Francisco into

shapes suitable for rings, braceletSj cane-heads arid the like. Spe-

cimens for this purpose are mostly obtained from the placers, but

some of the purest and most brilliant are procured from this mine.

Nevada Co., Grass Valley— Gold Hill Mine.-^Exlraovdiuary

specimens of gold in large smooth plates have been found in one

of the veins of this mine. They traverse a semi-crysfalline

quartz, and in some specimens the gold is crystalline and is im-

planted among the ends of the quartz crystals.

Specimens that I obtained, have many interesting m'ineralog-

ical peculiarities and appear to throw light upon the phenomena
of the deposition of the metal.

Nevada Co,, Grass Valley—Ophir Hill—The Empire Com-
pany are working a quartz vein at this place, which bears a large

amount of white iron pyrites, remarkable for the quantity of gold

it contains. If a specimen of the pyrites which does not appear

to contain gold, is placed in strong nitric acid so that the sulphuret

is partly dissolved, gold becomes visible in manypoints, showing
that it exists in a form favorable for collection.

Tuolumne Co., Marble Springs {Merced River),—An inter-

esting quartz vein at this locality bears plates of gold, iron py-

rites, galena and zinc blende. These mineral are abundantly dis-

seminated in a compact gangue of white quartz and form beauti-

ful specimens for cabinets.

Placer Co., Volcanoville.—This place is opposite Forest Hill

on the middle Fork of the American river, and is noted as the

locality of one or more very rich quartz veins. They occur trav-

ersing slates in connection with erupted rocks and contain iron

pyrites and free gold, disseminated in irregular masses. Speci-

mens of unusual value and weight have been broken out of parts

of one of the veins, and gold can now be found ramifying

through the quartz where it has been uncovered and brought to

view by the removal of the earth from the top of the vein.

Placer Co., Georgetown—Marmluke HilL—k quartz vein of

unusual richness occurs at this place traversing the talcose slates

and apparently conforms to the bedding. It is narrow and much

decomposed, the quartz being cellular and friable, and ^s ^i^ily

charged with irregular filaments and ragged masses of gold.
^
1 he

decomposition and discoloration of the vein and the adjoining

slates rendered it so obscure that it remained unnoticed while the

claim was worked as a placer mine, I had the satisfaction of

pointing out its true character and washing out the first prospect,
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which amounted to several dollars. Within a few weeks after

this discovery, the owners of the claim were taking ont 274
ounces a week, sometimes finding four ounces in a pan. The last

accounts that I have received state, that sixty-five thousand dol-
lars worth of gold had been obtained—all from an ordinary
mining shaft fifty feet deep, and without the aid of machinery.

Ckystvlline gold.—Good crystallizations of gold are compar-
atively rare in California. A hundred pounds'of coarse placer
gold may be careftilly examined without finding a single well'
formed crystal. This may partly result from the cusiom'^amoiig
the miners of reserving any peculiar or remarkable specimens of
small size for breast-pins or for preservation as curiosities.

Plarer Co., Forest Hill.—Interesting octahedral crystals have
been found in the claimsof the iWessrs. Deidesheimer at this place.
These crystals occur with placer gold 2.500 feet above the level
of the river: but they are not much worn by transportation.
Quartz crystals are found mingled with the auriferous earth with
only their sharp edges and angles removed by attrition, which
shows that the drift is comparatively local and indicates the pres-
ence of a parent vein in the vicinity. Most of the crystals have
the peculiar triangular depressions in the faces, generally found in
gold crystals, and some of them are very much distorted ; others
are flattened parallel to a face so as to become thin triangular
plates. These specimens are seldom more than three-eighths of
an inch across the base. ^

.

An imperfect octahedral crystal of extraordinary size was taken
from the claim last year. The planes are only partially developed
lor a short distance above and below the basal ridses and the pe-
culiarity of a series of similar parallel planes, lying like plates
one within the other, is presented.
The crystal is elongated in the direction of a line parallel with

two basal edges and thus becomes a rectangular octahedron
1 he length of the longer base is one inch, and the shorter

seven-eighths of an inch. I believe this to be the largest crystal
ever reported

;
it may be called a skeleton crystal on a grand

scale. °

Arborescent and Dendritic Gold—Placer Co.—Some of the
most remarkable and beautiful specimens of gold ever seen have
been found at Irish creek three miles from Coloma. They sim-
ulate the veined and reticulated appearance of leaves and more
closely resemble the foliage of the Arbor Vitse or the fronds of
the most delicate ferns than of any other forms of vegetation.
The filamentous and arborescent masses are frequently united to
plates (as broad as the hand) which are covered with lines of
crystallization and are brilliant with numberless faces of partly
tormed crystals. They are also combined with good crystals
which are generally octahedral and have perfect faces.

r

1

>,-

I



W. p. Blake on the Gold Region of California and Oregon. 79

I have a very beautiful specimen of this character in the form
of a leaf: one side is beautifully arborescent, and the other is

studded with perfect octahedrons of various sizes and about
twenty-five in numberj including the smallest. They are geo-
metrically arranged, all their similar edges being parallel. This
is believed to be the most remarkable and beautiful specimen
known. Its weight is 17 pwt. 10 grains. Length, two and one
quarter inches, width, one and a half inches.

One of the foliated specimens in mj"" collection, bears a crystal

having the form of a pentagonal dodecahedron with cavernous
faces.

One of the largest specimens of this arborescent and foliated

gold that has been procured, was about twelve inches long arjd

about four broad, A part of the specimen was a plate three or four

inches long, covered with triangular marks ; the remainder was ar-

borescent, and the whole appeared to have grown from one end.

Another specimen slightly different in its character and proba-

bly from another locality in the vicinity, was ten inches long,

three broad and about half an inch thick. It weighed 31 oiuices,

and was free from quartz ; forming a most beautiful mass of a
rich yellow color and a delicately marked surface, consisting of a
net-work of fibres. It appeared like a bundle of broken fern

leaves closely maUed together.

These specimens are evidently from a quartz vein, but al-

though I have visited the locality, I have not been able tosee ihe

place from which they w^ero taken, or to obtain any reliable in-

formation concerning their mode of occurrence and the associate

minerals. Some of the foliated specimens were incrusted with a
thick scale of sesqnioxyd of iron.

The locality is about three miles from Sutter's mill—the point

"vvhere the gold was first discovered.

Platinum.—The occurrence of this metal and its associates with
the ^old of Port Orford, has been previously noticed in this Jour-
nal.* It appears to constitute a large percentage of some of the

samples of gold brought from that region and this renders the lo-

cality peculiarly interesting. Several ounces of the mixed met-
als were obtained, and are now being carefully examined. The
platinum is in very small thin scales and is easily lifted by a mag-
net. The differerjce in the specific gravity between this metal

and gold is beautifully shown by the newly invented separating

machine,! which distributes black-sand, gold and platitium in sep-

arate zones at the upper edge of the oscillating copper table.

1 have found platinum in small quantities in the gold of the

Middle mines, and in the fine scale goid from the forks of the

American river, but it appears to exist in small quantity. It is

* Second Seri^^. vol xviii, p. 156.

f Invented by Horatio Bradford, Etqr., of ^ew York,
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an interesting fact that the metal is more common in the North-
ern mines, and that it is most abundant on the coast.

J

Mercury.—Santa Clara Co., New Almaden.—The ore at

this mine is a massive sulphuret (cinnabar) and its character

and association have already been described in this Journal, vol.

vij p. 270, and xvii, p. 438.

The rocks at the locality appear to be metamorphosed sedi-

mentary straia : They crop out at several places below the mine
on the side of the hill, and consist of regular strata of argillace-

ous shales and layers of flint a»id jaspery rock, which resemble
those of San Francisco near the Mission and Fort Point. Ser-

pentine rock is found in, and near the mine and trappean rocks

are also found in the vicinity.

The similarity of these strata and the serpentine to those of

San Francisco leads me to consider them as of the same age at

each place, and it is probable that the flint and jaspery rock'^isa

metamorphosed portion of the blue sandstone formation of San
Francisco,

Guadalupe Mhw.~Th\s is another locality of cinnabar about
three miles from the New Almaden mine, but it is not now
worked.

Monterey Co.—Other localities are reported in this county and
at one point a vein has been opened by parties residing in Mon-
terey. I have no definite information of its extent, but speci-
mens of the ore of fair quality were exhibited in IVlonterey.

Copper.—Small amounts of copper pyrites and green coats of '

the carbonate resulting from its decomposition, are found in many
of the vems of auriferous quartz that have been opened in differ-

ent parts of the Stale. I have not, however, yet heard of any
locality that promised to reward explorations conducted for the
copper alone. According to J. B. Trask, sulphuret of copper and
the blue and green carbonates occur with quartz in Monterey Co.
at Ahsal; also in Santa Barbara Co. and San Luis Obispo.
A vein of copper pyrites occurs on the slope of the Great

Basm about seven miles east of Johnson's river. It is associated
with quartz and by its decomposition has produced abundant
green crusts of malachite. Oxyd of iron in fine powder is

found in the cells and cavities of the quartzose gangue, and
appears to have resulted from the decomposition of the py-
rites. It is very probable that this vein is auriferous, but the spe-

cmiens have not yet been examined. The vein traverses a mi-
caceous granite and appears (from the outcrop) to have a width
of over twenty feet, including the quartzose gangue. This is a

valuable vein, and doubtless will show some splendid ore when
thoroughly opened. Its discovery is one of the results of the

geological reconnoissance in connection with the R. R. Survey.
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Copper pyrites is also found in a vein about seven miles below
the summit level of the Ne\v Pass, which leads from the Great
Basin to the valley of San Francisquito. This vein outcrops on
the southern slope of a granite hill on the north side of the Pass,

and is about 90 feet above the bed of the creek. The ore resem-
bles in its luster and color the variegated copper pyrites, but is

much softer. It is found in strings and narrow veins distributed

through a hard quartzose gangue about fifteen feet thick : the

thickest seam of ore, however, does not exceed two inches;

but when several such were closely combined a thickness of eight

inches of good ore was seen.

This vein has been prospected and a small quantity of ore

broken out. It is about sixty miles distant from Los Angeles by
the trail.

Native
CaniD Yu

if Copper.—When
in Dec, 1853, several large masses of superior copper ore were
shown to me by the officers of the fort. This ore was brought

from the adjoining State of Sonora, Mexico, and the vein is re-

ported to be near Altar. It is within the limits of the strip of

territory recently acquired by purchase and is therefore now in the

United States. Specimens are frequqijitly brought in by emigrants

who cross the Colorado at the ferry below the fort. The ore is

principally the red oxyd of copper associated with the pure metal

and green crusts of carbonate. The specimens that I saw ought
to yield about ninety p. c. of pure copper. This is probably the

ore that has recently excited so much attention in CaUfornia, and
has been reported to be highly charged with gold.

Calaveras Co.—Native Copper and Silver,—-A specimen of

pure copper combined with silver is reported to have been found
in a placer mine near Mokelumne Hill. The sj^cimen was ex-

hibited in several places and sent to San Francisco, but I have

not been able to obtain any reliable information concerning it, or

the circumstances under which it was found.

Iron ores.—Mariposa Co.^ Burn's Creek.—Limonite.—An
outcrop of hydrous sesquioxyd of iron or limonite occurs near

the banks of this creek, on the right of the road going south. It

is associated with a quartz vein and forms a bed about twenty-

five feet thick, lying conformably with talcose and chloritic slates.

The ore outcrops in great solid blocks from two to four feet in

diameter : it is compact, of a dark brown color, and breaks with

a smooth conchoidal fracture. The position and peculiarities of

this ore indicate that it has resulted from the decomposition of

pyrites, and that it forms the ^^gossan'^ of a vein of sulphuret be-

low the surface. The mass does not, however, present that

cavernous and friable condition in which gossan is generally

found.

Skcojtd Seeiks. ToL XX, ISTo. 68.- July, 1865. 11
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Magnetic Iron Ore.—A massive and fine-grained variety of

this ore is found associated wiih one of the auriferous qtiarlz veins

of the county. Specimens that I have seen were colored green

by their layers of carbonate of copper. It has polarity and hfts

small fragmen ts-

Tulare Co.—Magnetic Iron Ore.—This ore occurs in a bed or

vein about three feet thick' in a low ridge of white crystalline

limestone at the summit of the pass ktiown as the Canada de las

Uvas. The ore is compact but not crystalline, when broken it

shows a brilliant fracture and a granular surface, and does not

break with flat faces, like the massive magnetic ores of New
York and New Jersey*

New Pass—Magnetic Iron Ore.—Specimens of very pure and

highly crystalline magnetite were picked up in the valley of this

Pass ; it is associated with hornblende, cinnamon-colored garnets

and chlorite.

Placer Co., Volcavoville,—Large boulders of compact mag-

netic ore occur in the bed of the creek that flows by the side

of the great vein of auriferous qnarlz at that place. These boul-

ders are so large and abundant that it is probable a vein of ore

will be found in sites in that vicinity.

San Prajicisco Co.—The* fissures and crevices in the serpen-

tine rocks of San Francisco are occasionally drusy, with small

but brilliant octahedral crystals of magnetite. They did not give

reactions for chromium when examined before the blowpipe.
Sulphuret of Iron,—Good crystals of pyrites are obtained in

the talcose slates in various parts of the mining region. At

Georgetown, Placer Co., it is abundant in minute cubic crystals.

They are obtained free from rock or gangue as one of the prod-

ucts of gold washing, and as they are very brilliant and of uni-

form size they are worthy of a place in good collections.

Chromic iron.—Monterey Co.—Massive chrome ore of excel-

lent quality Avas shown me in San Francisco and reported to

be from a short distance south of the Mission of San Juan. It is an

interesting fact that it is almost identical in its appearance with the

ore from " Wood's pit" in Maryland and like it, is partly covered

with green coats and crusts of emerald nickel. The extensive

distribution of this mineral in California has been noticed at

length by Mr. P. T. Tyson in his report.*

Antimony.— Tulare Co,—A large vein of the sulphuret of an-

timony, (antimony glance,) exists in the high granitic range that

borders the Tulare valley on the south. It is about eighiy miles

from Los Angeles and is most readily visited -from the Tejon. By

observations with the barometer, I found the outcrop of this vein

to be at an altitude of about 6000 feet above the sea. It is on the

side of a precipitous ridge of granite and not favorably situa-

ted for examination. Its thickness was estimated to be ten feet

* Ex Doc., No. 47. 31st Cong., 1st Session. (Senate.)
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or more. A steep chasm or channel extends from the top of the
ridge to its baseband is partially filled with rocks and the debris
of the vein. Solid Slocks of the ore were found with this ac-
cumulation, having been broken out from the vein above; one of
them was twenty-seven inches long and sixteen to eighteen wide.
The ore is associated with quartz, and where it has decom-

posed, an abuijdance of antimony ochre is found, together with
crystals of selenite. Specimens of quartz traversed by long pris-

matic crystals of the ore were obtained.*

Salt.—^Salt is found in small quantity as an incrustation or ef-

florescence on the soil along streams or on the margins of ponds
in nearly all parts of California. It appears to be most abundant
in connection with the tertiary strata and in tli^Streams that flow
from them. It is doubtless the fact that a great part of the in-

crustations called soda, consist principally of common salt,

Tulare Co.—Canada de las Uvas.—There is a small shallow
lake near the central part of this Pass fed by springs and streams
from the adjoining valleys and ridges which are partly of tertiary

strata. During the summer season the water of this lake evapo-
rates, and its bed becomes covered with a white crust of salt

which glitters in the sunlight like a field of snow.
Taheechaypah Pass.—A lake of a similar character to the one

just described is found in 'one of the elevated valleys of the Si-
erra Nevada near this Pass. At another locality in that vicinity
and near the margin of the Great Basin, salt occurs in a thick bed,
from which over one hundred mule-loads have been taken, and
carried to the Tejon Indian reservation for the use of the Indians.

This salt is perfctly white and amorphous, being reduced to a
fine powder by simple pressure. It is sufficiently pure for table use.

Dry salt lakes are also found near the termination of the Mo-
jave river in the Great Basin, and at many other places through-
out Southern California.

Los Angeles Co.—Salt is now manufactured in large quantity
from sea-water by solar evaporation on the coast near Los An-
geles.

Lower California.—A dry salt-lake has been discovered about
250 miles south of San Diego and near Marguerita bay. It

forms a thick bed and is very pure, being well crystallized in

large hopper-shaped crystals. It is reported that the locality

has been purchased by capitalists aiid that the salt is being shipped
from there in large quantity.

Gypsum.—Transparent plates of selenite are common in the
soft unconsolidated tertiary strata in various parts of the state.

At some localities it forms seams or beds several inches thick lying
conformably with the stratification. In Tulare Co., at Ocoya
* A more detailed notice of this locality will be found in the author's Preliminary

Geological Report accompanying the Report of a Reconnoissance and Survey in Cal-
ifornia, by Lieut. K S. Williamson, House Doc, 129. 1855.
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creek these transparent plates are found in the Miocene strata;

Sonne of them are combined with the fibrous varietyj and form

beautiful cabinet specimens. Good crystals are also found in this

county^ at the antimony localities. Thin transparent plates are

numerous in the Miocene strata bordering the Colorado Desert,

and on the borders of Carrizo creek they are found lying loose

upon the surface where the strata have been worn away by the

rains. Seams of gypsum are numerous in the tertiary strata of

Beuicia,

Wherever I saw the gypsum in the tertiary strata, it appeared
to have been formed by the infiltration of sulphates and their

decomposition by the lime of the beds.

BiTUMKN.—Tl# occurrence of bitumen springs in the Coast

Mountains has been noticed in the writer's preliminary Report*
Near the Pueblo de los Angeles, there is a large pond or lake of

the bitumen about one quarter of a mile in diameter. Its central

portion is soft and semifluid but the outer parts are hardened by

exposure. The material is much used for covering roofs, and at

Monterey I saw a good basement formed from its mixture with

sand and gravel.

Sulphur.—Yery interesting specimens of sulphur can be ob-

tained at the Geysers or hot springs in Napa Valley. It occurs

in crusts or lining fissures in the soil and tufaceous deposits

around the springs, and is in small crystals, forming drusy surfaces.

Beryl?— Tuolumne Co.—Small and well formed hexagonal
crystals having the hardness and color of beryl have been obtained
from the Tuolumne river three or four mites from Jamestown.
The specimens that 1 saw were apple-green, and one of the small-

est was emerald-green and transparent The largest crystal was
nearly J of an inch in diameter and terminated at^both ends with

the planes R, and — ^, as in tourmaline- I was unable to retain

the specimens for further examination.

^
Tourmaline.—San Diego Co,—Black tourmalines of nnusnal

size (frotn six to eight inches in diameter) occur abundantly in

the huge feldspathic veins that traverse the granite ridges bor-

dering the elevated valley of San Felipe, in the mountains be-

tween San Diego and the Colorado desert. These crystals are

not perfect.

^
Feldspar.—Orthoclase.—San Diego Co.—Good crystalliza-

tions of this mineral can be found in the granite veins near the

road between Santa Isabel and San Pasquale. They are associa-

ted with tourmalines and garnets,

^
Andalusite, Mariposa Co.—This interesting mineral was found

in great abundance in a conglomerate that caps the hills along

the Churchiltas rivers (San Joaquin valley) at the crossing of the

road leading to Fort Miller.

* See also tlils Journal, [2] xix, p. 433.
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Very fine crystals of unusual size occur in the gravel along
the bank of the streaui. I picked up several that were two
inches long and three quarters oi an inch in diameter. They have
a delicate pink or rose color and some of them are translucent.

The peculiar tesselated appearance displayed in a cross section of
crystals of this specieSj is exhibited by these specimens in a beau-
tiful manner.

Calcite.—Crystallizations of this mineral are found at the

Q-uicksilver rtiinCj (New Almaden), at the Pass of Jacum, San
Diego Co, and on the surface of the Colorado desert north of
Carrizo creek, where some transparent crystals were picked up.

It also occurs in beautiful stalactites and delicate crystals in the

great cave in Calaveras Co, *

Art. IX.

—

Analysis of Jdocrase from Diickiown^ Polk Co.y

Tenn.; by J. W. Mallet, Ph.D.
^'^

The specimen of this Idocrase examined occurred among some
other minerals from the Ducktown Coppermine^ in thin bladed

crystals imbedded in a mixture of copper and iron pyrites. The
crystals were from half an inch to two inches in length, about

half an inch in widthj and not more than an eighth of an inch

thick. They were longitudinally striated, and presented scarcely

any planes. lateral or terminal, suitable for measurement by the

reflecting goniometer. The existing planes however seemed to be

0, 1, 00
J
1-00

, and oo-oo , the last being most developed, and the

others very small. The mineral was nearly colorless, exhibiting

but a slight tint of brownish or yellowish green, and was sub-

transparent. H. =65; sp. grav. =--3*359, taken with fragments.

Analysis gave the following results, a little copper present be-

ing calculated as copper pyrites (derived from the gangue), and
the necessary amount of iron subtracted from the total quantity

of oxyd of iron weighed: Atoms.

Silica, - . • 38-32 '846

Alumina, - • - 25 68 'oOO

Protoxyd of iron, - 8-13 '*>^26

Lime, - . . . 25-39 -907
J
M51

Magnesia, - - - -36 '018

Copper pyrites, - - l'9l

9979
We have here a slight excess of alumina over the amount re-

quired by the formula 3R0, SiOa+AhOs, SiOa, and a slight

defect of protoxyds. The fragments of mineral were selected

with great care/and contained no visible particles of gangue

hence the copper found in the analysis may perhaps, as in Cyprine,

belong to the Idocrase itself, in which case the protoxyds would be

increased by tbe copper and iron calculated above as copper pyrites.
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Art, X,— Observations on Binocular Vision; by Prof. Wil-

liam B. Rogers.

I

The remarkable discoveries of Prof. Wheatstone in relation to

binocular vision, and the observations of Sir David Brewster,

Prof Dove and others in the same field, must be regarded as

amorjg the most important contribntions ever made to the science

of physiological optics. Nor has the knowledge of* these beanti-

ful and curious results been confined to the circle of scientific in-

quirers. The diffusive inteUigence of the age has converted the

stereoscope into a popular source of instructive recreation. Bnt

much as has been^lone, especially by Wheatstone and Brewster,

towards forming a true theory of binocular vision, it must be ap-

parent to all who are familiar with their labors that these observ-

ers differ in some important particulars, as well in their account of

the phenomena as in their mode of interpreting them.

In the following pages I propose to record the substance of a

series of observations, begun some years ago with the view of

repeating and varying the experiments, and if possible testing the

conclusions previously made known in regard to this interesting

subject. It will be seen that the modes of observation on which

I have fallen are in some respects new, and have the advantage

of great facility, and that the results and the inferences which I

have drawn from them, lead to views of the process of binocular

vision differing in some respects from those of either of the emi-

nent philosophers to whom I have referred. To form a theory of

this process in all respects satisfactory may require further observ-

ations and greater subtlety of metaphysical interpretation, but I

trust that the facts and conclusions which I have to present will

throw light on some obscure points of the subject and will per-

haps disclose features of it which have not hitherto been noticed.

PART FIRST.

1, On the place in which we perceive objects that are binocti-

larly combined.

The learned Dr. Smith of Cambridge, in his "Complete Sys-

tem of Optics," p. 388, describes an experiment in which by bi-

nocular vision he united into one long perspective line the legs of

a pair of compasses partially opened and held in a particular posi-

tion directly before him, and he ascribes the apparent union to

the fact that the pictures of the corresponding part^ of the two

legs fall " upon the same points of the retinas as that o( the ob-

ject to which the eyes are directed." It is therefore clear that

this writer apprehended the primary Law of binocular combina-
tion very much as it is at present understood. Although mis-

taken in his account of part of the experiments and in other ob-
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servations in binocular vision, he is I think entitled to the credit
of having first perceived a chief condition of these phenomena.
But the law of the apparent place of objects binocularly com-

bined is so fundamentally important as to call for other and bet-
ter modes of proof One such, remarkable for its completeness,
has been described by Sir David Brewster (Phil. Mag., 3d Series,

Vol. 24), and I may be permitted to add the following simple ex-
periments for the same purpose which I have found very satisfac-

tory and easy of execution.

. a

On alight strip of wood about 3 feet long and 4 inches wide,

two lines are to be drawn diverging from ot)e end at such an an-

gle that their terminations at the other end shall be a little nearer

oiie another than the pupils of the two eyes (fig. 1). Three
steel pins each about 2^ inches high and surmounted by round
heads ^th inch in diameter may then be fixed perpendicularly in

the wood, one of them at the angular point, and the two others

at points of the lines not nearer than the limit of distinct vision.

The instrument is to be brought close to the face, in such posi-

tion as to enable us at the same time to cover r by a in the right

eye, and by b in the left. If now we direct our attention to the

remote pin r we see what appears to be another pin thicker and
taller than r, coinciding with it or very near it. This is the

binocular resultant of a and b as seen by the two eyes con-
verged to r.

To obtain this eflect in the most satisfactory manner the un-
practised observer will find it useful to conceal the surface of the

board by interposing a low screen between a b and the near end
of the instrument, or he may effect the object by depressing the

remote end until the lower part of a and b ceases to be visible. If,

while directing the eyes steadily towards r so as to perceive the

resultant image of a and 6, we gently vibrate the instrument in

its plane around a point midway in a b, we see the remote pin

passing across the position of the compound image, sometimes

behind and sometimes in front of it, but always very near. This

curious result never fails to show itself, if we are careful to direct

the eyes steadily upon the image while moving the instrument,

and it gives us a clear impression of the place of the resultant as

coincident with the point to which the optic axes are converged.

It is important to observe that while viewing the compound im-
age in this experiment, we see^ on the right of it, the image of
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the right pin as visible to the left eye ; and on the left of it, ihat

of the left pin as seen by the right eye ; and, provided the eyes

be steadily fixed on the resuliant, these lateral images appear to

lie at the same distance and to have the same magnitude as the

resultant.

The following variation of this experiment is easily repeated,

and illustrates the same law of binocular combination in a very

simple and striking manner. Omitting the remote pin and fixing

the two others about 18 inches from the near end of the board,

and on opposite sides, at an interval not much less than the dis-

tance between the centres of the eyes, let the observer place him-

self 6 or 8 feet from a window commanding the view of a bright

wall or a roof co^red with snow. Then holding the instrument

with its farther end a little depressed, or interposing the screen,

let him vary the convergence of the optic axes until he has formed

the resultant image, and is able to view it steadily. He will ob-

serve that this image seems to occupy a position outside of the

window, and he will have the feeling that he is looking at it

through the glass. Retreating a few steps, he will see it as if

situated in the plane of the window, and as he recedes still far-

ther in the same direction, it will appear within the apartment

between him and the glass. Throughout these changes he can-

not fail to notice that it maintains a constant distance from the

eyes, and has for its position the point of meeting of the optic

axes.

This effect is even more striking when the bright surface v-^

front is that of a globular astral lamp. In this case by com-

mencing the observation at a distance of 12 or 15 feet from the

lamp we see the binocular image on the near side of this objectj

but as we slowly approach we observe the image apparently jP<5W'

etrating the luminous glohe^ and at a less distance still we see it

beyond the lamp as if we were looking through the glass at a real

object in that position.

In the preceding cases the resultant is formed by converging

the optic axes to a point more remote than the two objects to be

united, but it is easy, by a different arrangement of the pins, to

prove that the same law holds for the position of the binocular

image when the point of convergence is nearer than the objects-

For this purpose a and h are to be fixed at the further end of the

board, and r at some intermediate point in the central line (fig-

2). Then directing the optic axes steadily towards r we see the
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compound image placed between the two lateral ones at or very
near r. By giving the board a shght vibratory motion around the

end abvje cause the pin r to pass alternately to ihe right and
left at a small distance behind or before the image, while the lat-

ter is seen to maintain its position at the point of intersection of
the o[)tic axes. By making r the centre of the vibration we pro-

duce a like movement of r in resard to the injase.

In either of the modes of adjustment which have been de-
scribed this instrument may be used as a stereoscope. It is true

that those observers, who by any practise have acquired the power
of converging their optic axes steadily upon near and remote
points at will, do not require the aid of a fixed point towards
which to direct them, and can readily without any instrument

combine the corresponding pictures and obtain the full stereo-

scopic effect. But most persons find great diffictiUy in maintain-

ing the necessary adjustment, and need the assistance of some
guide-object as the pin r in a proper position.

By placing stereoscopic drawings of suitable dimensions in an
upright position against the pins a Z» (fig. 1), and directing the

eyes to or beyond the remote pin, which in this case should be

taller than the others, we see the resultant perspective image at

the place to which the axes are converged ; or if we rest the

drawings against a 6 (fig. 2), and converge the eyes to?- or to

some point readily found, before or behind it, we see the result-

ant image perfectly formed in that position. It is hardly neces-

sary to say that, in the former case, the points of the twin figiues

which are to be united, should be at a less distance apart than

that which separates the centres of the eyes. When the distance

is exactly equal to aft (fig. 1), the image will be formed at or

near n In the second case this restriction as to the space be-

tween the drawings does not apply. When the interval of the

corresponding points is equal lo a b (fig. 2), the resultant picture

will be formed at r; when the interval is greater, r must be moved
nearer the eyes ; when less it must be moved toward a b.

2. Of the appai^ent distance and magnitude of the lateral or

component figures.
In all experiments in which the component figures are seen

along with the resultant image, an interesting fact is observed in

regard to their size and distance from the eye. When first formed

the resultant appears to occupy a position in advance o^ or behmd

the plane of the Compound figures, according as the axes are con-

verged to a point nearer than that plane or beyond it
;
and as

long as the attention is divided between the resultant and the

component figures, this relative position is mamtamed. At the

same time, the resultant appears smaller in the former case and

larger in the latter than the components. But if we fix the eyes

Secomd Seeois, Vol. XX, No. 68-—July, 1855. 12
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steadily on the resultant, we see the two other images take their
places beside it in the same plane and of the same magnitude as
its principal section if it represent a solid.

In making this experiment, it is best to use identical figures,
such as two equal bodies about an inch in diameter whose centres
are 1 J inches apart. If, while the three figures are thus visible
in the same plane, the eyes be suffered to glance sideways for a
moment, the component figures retreat or advance from the plane
of the resultant, and a renewed effort is necessary to bring them
back to it. At first some difficulty is experienced in retaining
Ihem in this position, as the observer without knowing it is

prompted to glance alternately at the resultant and the compo-
nents and is thereby led to refer the latter to the distance at which
they are actually placed. After some practice, however, it be-
comes easy, at will, to shift the components into or from the plane
of the resultant, and at the same time to observe the change of
their apparent magnitude.
A similar ph6notnena presents itself in the case of the two im-

ages of a smgle object seen on directing our attention to a point
beyond it or between it and the eyes. When for example we
look steadily at the middle of the bright globe of an astral lamp
while holdmg a wire or slender pencil between it and the eyes,
the two images of the pencil appear to touch the globe. If how-
ever we fix our gaze steadily on the pencil we see two images of
the globe, one on each side of it, and at the same distance from
lis as the pencil. In the former case the pencil appears larger and
in the latter the globe smaller than when viewed in their real po-
sition.

It would seem therefore to be a law of vision, that, while the
eyes are intently regarding a particular object, all others seen at

ItrTn. 'r ^l!'''/'f. ^« '^.' -"^^ ^-tance, or, in other

^/

itself with
directed

In this experiment it is important to exclude all extraneous
coridit.ons which are hkely to suggest the true places of the ob-
jects. Hence the pencil
should be supported m some other way, and a screen of black
pasteboard or the dark cover of a book should be interposed, io
such position as to hide from view the stem of the lamp and the
lower end of the pencil, or whatever may suggest their mode of
connection with objects near them. For want of this precaution,
the learned Dr. Smith and after him most writers on optics have

nt.P^J''
^ecf>g"'se the law above stated

; for he says (p: 48 Cora-

£.«: nf r°[.^^^'''^'
"''^^ "^^"'^est that the ti^ apparent

and tL/ »L ?
-^^/"^ ^'^ "^^'*'^' ^^ ^'^<^"^ t^e same as its real place,

far from the real place.

"
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As the lateral images tend to withdraw the eyes from the com-
ponnd one situated between them, and thus to distract the ob-
server\s attention, it is necessary, for the most satisfactory results,

to exclude these from the view. In the simple form of stereo-

scope about to be described, this is effected in such a manner that
by suitable adjustments we may obtain the resultant image either

at a greater or less distance from the eyes than that of the draw-
ings from which it is formed. It will be seen that in general plan
this apparatus bears some resemblance to the phantascope of Prof.

Locke. The latter however is only adapted to the formation of
a compound image between the drawings and the eyes, and it

does not exclude the lateral pictures,

3. Description of the sliding stage Stereoscope.

This instrument is represented in fig. 3 where AB is a thin

strip of light hard wood about 3 ft, long and from 2J to 3 inches

broad to which are attached two square pieces C and D of the

same material each about 6 inches square, fitting tightly upon the

strip by slits at B and n so as to be adjustible at various distances

from A. In C is cut a rectangular opening 7n about IJ inches

wide and 2 inches long. A narrow slip is fixed on the stage D
at and another on C at ^ for the purpose of supporting the dia-

grams when the instrument is held in a slightly inclined position

with the end B a little downwards.
3.

th

Wh
e eyes than their actual distance they must be placed at ?i on

the stage C and the instrument turned around so as to bring n
above m. Should the distance between their corresponding

points be much less than the interval separating the two eyes, the

union will be readily effected by bringing A close to the face,

midway between the eyes, and looking past the diagrams towards

the moveable pin S or to some point between it and n, which in

the rapid adjustments of the axes is almost instantly found. In

this use of the instrument the part Ar of the central strip con-

ceals both the lateral images, the right eye being permitted to

see only the right hand figure and the left eye that on the left

hand, and these by a due convergence of the axes are united in a
single stereoscopic resultant. When the component diagrams are

farther apart or when the stage itself is moved to a greater dis-

tance from A, the point of convergence proper to their union is
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more remote than S. But in this case the union is easily effected

by directing the eyes past ii to a point in the wall or oiher distant

object in the room, and approaching or receding until a suitable

convergence is attained. After a little practice even this becomes

unnecessaryj as we can then at will direct the eyes as if gazing

upon objects at various distances behind S.

In this mode of combination, the picture of the object proper

to the right eye is viewed by that eye and the picture proper to

the left eye by the left, just as with the common stereoscopes.

Hence the drawings intended for the latter instruments may be

used in this, provided they are so close to one another as to bring

the points which are to be urnted, nearer together than the cen-

tres of the eyes. The ordinary twin-figures on black paper can

be adapted to very easy combination by dividing the paper trans-

versely so as to separate the figures and then placing them on the

stage at ?i iuxloser juxtaposition. For the greatest facility of ob-

servation they should be brought near enough to admit of being

combined by converging the axes to S, or to some point between

this and the stage C .This stage is represented in the diagram

at the greatest distance from A at which a double drawing on the

same paper can be used, but it can be moved up nearly to r with-

out disturbing the paper, as in the interval the strip is cut away
to a narrow stem. When separate drawing^ are employed they

may be moved with the stage to any desired position betweea
B and A.

The absence of the screen between r and n enables each eye

to see a little into the space commanded by the other, and by

moving the stage towards r we can so adjust it as to make the

central line at w the inner limit for both eyes. In this way we
have it in bur power to combine figures having a line or point of

intersection in common. This, which is a peculiar adaptability

of the present instrument, leads as we shall hereafter see, to some
curious stereoscopic effects.

When we propose to form the resultant figure somewhere be-

tween the drawings and our eyes, it is necessary to place the twin

picture or tlie separate drawings on the stage D, and to adjust the

stage to such a position that looking through the opening m
with the right eye we see only the left hand drawing, and look-

ing with the left eye we see only the right hand drawing. If

both eyes be then directed toward the opening, we observe in or

near it, hanging in the air, the beautifully clear bhiocular re-

sultant.

The resultant figures thus formed has a relief just the reverse

of what it would be with the same drawings placed on tlie upper

stage of the instrument, for in the present instance the right eye

views the- drawing proper to the left eye, and the left that proper

to the right. Hence by simply shifting the paper from one stage
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to the other we have the opportunity of alternating these stereo-

scopic effects.

In these experiments the apparent magnitude of the resultant

exceeds that of the drawings when the upper stage of the instru-

ment is usedj and falls short of it when the drawings are placed

on the lower stage, the change in both cases being determined by
the relative distance of the resultant and the drawings from the

eyes.

4. Of the unusual adaptation of convergence and refractive

power by which we see the resultant image.
A feature of great interest in the preceding experiments is the

clearness and precision of the resultant image. This is equally

true whether the image be formed between the eyes and the dia-

gram or at a greater distance than the latter. In the one case

the lines are more slender and in the other case broader than in

the drawings, but this is only a part of the general diminishing

or enlarging influence due to the relative distance of the resultant

and the drawings from the eyes, and does not affect the distinct-

ness of the combined image.
In order that each point of the resulting figure may be thus

clearly seen, the eyes must be in a condition suited to the accurate

convergence of the rays falhng upon them from the correspond-

ing points of the drawings ; that is, they mustfor the time b

justed in refractive power to the distance of the diagrams and not

to the distance at which the binoailar resultant is seen. At tlie

same time the convergence of the optic axes to a point nearer or

n^iore remote than the pictures has the effect of determining our

perception of the combined image at that point.

e ad^

rep-

resent any two points of the drawings which are seen united at R^

and let PAB, QCD be the conical pencils proceeding from them

respectively to the left and right eyes. As the resulting image is

clear and without blur we are to infer that these conical pencils
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are converged to an accurate focus on the sentient surface of

each eye at the inner extremity of the optical axis. But that this

may be so, the eyes must be adapted in refractive power to the

divergency of the pencils or in other words adjusted lo the dis-

tance of P and Q, the actual sources of the rays, although from

the convergence of the axes to R we are led to refer the combined

image of these points to that position in space.

In these conditions therefore it appears that the act of vision is

attended by a pecuHar and imusual relation of the optical adjust-

ments. For while in the ordinary mode of viewing an object

with the two eyes we adjust both the refractive power and the

axial convergence to the saraedistancej viz, that of the particular

point on which for the moment we fix our attention, in these bi-

nocular combitiations we are required to adapt the refractive power

to the actual distance of the drawings at the same time that we

converge the axes to the point behind or in front of them in which

the resultant figure appears. This capacity of the eyes to de-

part from the usual association of adjustments and to accommodate

themselves to the distinct vision of an object in a position nearer

or more remote than its true place, has been considered by Prof.

Wheatstone in connexion with a peculiar class of experiments

with his stereoscope (Phil Mag., 4 series, vol. iii), but it has not

received from writers on physiological optics the attention to

which, from its relations to constrained binocular vision in gen-

eral, it would seem to be entitled.

The mode of union of the two adjustments of refractive power

and axial convergence which has been habitual from infancy can-

not be interrupted without more or less of effort, and this in the

case of persons unpracticcd in the experiments above described

produces the sensation of a forced condition of the eyes, along

with a fluctuating and often confused impression of the binocular

image. That these effects are not due to any difficulty attending

the axial or refractive adjustments separately considered, is obvious

from the fact that we are able with perfect ease to vary the con-

vergency to nearly all distances, and to adjust the refractive power

of either eye alone or of both to any point not within the limit of

distinct vision. It is therefore to the suspension of our usual asso-

ciation of optical adjustments that I would ascribe the peculiar

sense of constraint which at first accompanies the above men-

tioned experiments in binocular vision.

This feeling of constraint so embarrassing to an inexperienced

observer ceases after we have learned by a little practice to sepa-

rate the two optical adjustments as above mentioned. We then

find no difficulty in combining the drawings into a precise and

clear resultant, and fixing the attention upon it as steadily as upon

an actual body in the same position.
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5. Of the tinusiial adjustment of refraction and axial con-

vergence with Brewster^s and Wheatstont^s Stereoscopes.

The sense of unnatural tension above referred to is not confined

to observations with forms of Stereoscope like that just described.

It more or less attends the use of all stereoscopes however perfect

their copstruction, or accurate the disposition of the drawings. It

may indeed be stated as a general proposition that whenever a

perspective resiihant is formed by the binocular vision of plane

drawings, there are certain parts of the resnUant which cannot be

seen wkhout a separate adjustment of the refractive and the axial

convergence of the eyes. As this condition altondirig vision with

ordinary stereoscopes even in the best arrangement of the draw-

ings, appears not to have attracted the notice of writers on the

subject, the following illustrations of it may prove interesting.

In fig. 6 are represented the essential parts ^

of the refracting stereoscope of Brewster

now so familiarly known in this country

and Europe. P and Q. denote correspond-

ing points of the drawings which by the use

of the semi-lenses and D are to be united

into one- When these points_are properly

adjusted as to their distances from C and

D and from each other*, this union is effected

hy ordinary unconstrained vision- In this

case the conical pencils proceeding from P
and Q. have their virtual foci coincident at

some point R, and the eyes at AandB re-

ceive the light exactly as if a real radiant

were situated there. But in a different ad-
-o ^ n

justment this coincidence does not take place. Thus if P and a
a

m
from R to n. If they be moved nearer together as for example to

Pa and 0.3 their foci will be transferred to s and t In the former

case m is the object proper to the eye at A, and n that to the eye

at B ; in the latter, S is the object proper to A and t that to K.

Hence while the visual lines for m and n meet when prolongea

point

X
and t intersect one another at

Iti either of these cases, to combine the two images m to a sm-

gle resultant will require the nnusual optical adjustment etriployecl

f^ .u. - • * !.u *! \\A:..rr ctaap Sstereoscope, In order
in trie experiments
to

ments

of refraction and axial convergence as when using the upper stage

and forming the resultant beyond the dra^vlngs-and to combme

s and t we must proceed as if using the lovver stage and viewing

the resultant nearer than the drawings. But it is obvious that
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the best practicable adjustment of the lenses and diagrams can

only secure the direct optical coincidence of the virtual foci first

referred to for certain poitits or lines of the drawings, and must

leave all the rest to be combined by the method of constrained or

unusual adjustments of which I have been speaking.

The same thing occurs in using the reflecting stereoscope of

Wheatstone (fig. 7), if after adjusting the diagrams so as to

cause the right and left images to appear side by side instead of

being coincident, we then by constrained vision bring thern to-

gether so as to form the resultant in a position nearer or more re-

mote than the plane in which they are situated. Thus if '/?i and

n denote the virtual foci or images of P and Gt; formed by reflex-

ion from the inclined mirror

C and D, these by ordinary

vision will appear to the eyes

at A. and B as separate ob-

jects actually placed at m
and n. But we may readily

unite them beyond R by

7.

converguig

to the

the optic axes

whileproper pomt

we maintain the refractive

power in its previous adjust-

ment to the distance of ni

and n from the eyes. As-

suming the litje VR to bi-

sect the an^le of the mirrors

and HP KQ to be parallel

to VR and equidistant from
it, and supposing PQ, to be at right angles to it, it is evident tl^s'

P and Q., considered as points in the drawings, will have iheirvir-

tual foci oplically coincident at r, and will be seen as one in thaj

position, ''if however we move them backwards on the late^

slides of the stereoscope to PQ, equidistant in the same direction

from PQ., their images will be found at m and 77, and so when

moved forwards to P-Q.^, the same distance in front ofPGi, ^^^^^

images will take the positions n and m, the reverse of the formed

When however we adjust them in the position P^ and Glh^^

former as far in advance of P as the latter is behind Q. then ih^

two images will be seen optically coincident at 7z, and so if placed

at Pi, Q,2 they will form a united image at nu
From thefee relations we draw the general conclusioUj that sup-

posing the stereoscopic drawings to be duly adjusted in the slideSf

the points situated at P and Q. and such other pairs of poinisas

are equidistant from PQ, in opposite directions will all be tinitea

pair by pair in different positions on the line HK; all pairs^

opposite sides
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of it but at unequal distances from it, will form separate virtual
foci on HK. The former will of course be seen united by the
natural process of vision as if the coincident foci were real ob-
jects

;
the latter will appear separate; one to each eye, and will

require for their union the convergence of the axes to some point
either nearer or more remote than the pair of images, at the same
time that the refractive power of the eyes is maintained in its ad-
justment to the distance at which the images are placed.

8,

^^^To apply these considerations to a particular case in which a
perspective resultant is formed, let the drawings placed in the
stereoscope (fig. S) be those vvliich by tlieir union form a hollow-

truncated coue and let the centres of the two external circles be
placed at PQ,. In this adjustment the images of L and M will

be optically united on HK at a point x on the left of the centre
<^f the line and at a distance equal to the radius of the circle, and
the images of N and O will he united at a point y at an equal
distance from the middle of HK towards the right- All the other

corresponding points of the two exterior circles will be optically

united in the vertical plane of HKj so as to form an equal result-

ant circle in that plane, having its centre in VR. Turning now
to the smaller circles it is obvious that the corresponding points

« and b form separate images at m and ?i respectively which in

virtue of the forced or unusual adjustment are united at r. In

the same way we are presented with the resultant image of ^ and
d at s in a symmetrical position on the opposite side of VR, and
thus the resultants of all the corresponding points of the two
smaller circles unite to form a circular image in the position rs

parallel to and behind the resultant circle at ry. The diameter
of this image is greater than that of the component circles ab or

<^ in the same proportion as its distance from the eyes at AB ex-
ceeds that of HK from AB.
Second Szrieb, VoL XX, No. 58.—July, 1855. 13
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It thus appears that in the positions above chosen for the draw-

ings, the combination of the two smaller circles into one in the

perspective resultant involves the process of constrained visual

adjustment, while that of the larger circles is directly efFected by

their optical union in the vertical plane of HK. But if both

drawings be moved towards HK until L and N are at small dis-

tances within P and Q., the eyes at AB will see the images in the

vertical plane of HK on opposite sides of the central line and at

a distance asunder equal to twice the joint distance of L and N

from P and Q.. These images will undoubtedly have exactly

the same relations to the eyes as the drawings would have if

placed on the upper stage of the sliding-stage stereoscope; to be

united by converging the axes to points beyond them.

We see therefore, that with the most perfect adjustment of the

drawings in a stereoscope, many parts of the resultant pespective

figure are formed by a forced union of images that do not optic-

ally coincide, and that they become distinctly visible only through

a separate adaptation of llie refraction and the axial convergence

of the eyes. Such indeed is the condition under which we see

all parts of the perspective resultant not included in the vertical

plane (that of HK fig. 8) in which the images of the drawings

would be separately seen.

In describing the use of his beautiful invention, the reflecting

stereoscope, Prof. Wheatstone appears in part to have overlooked

the considerations above mentioned, for he says (Phil. Mag., 4

series, vol. iii), '^the two pictures or rather their reflected images

are placed in it at the true concourse of the optic axes, the focal

adaptation of the eye preserves its usual adjustment," and again

in the same paper, " there is only one position in which the binoc-

ular image will be immediately seen single of the proper magni-

tude and Mtithout fatigue to the eyes, because in this position only,

the ordinary relations between the magnitude of the pictures on

the retina the inclination of the optic axes and the adaptation of

the eye to distinct vison at different distances are presumed!'

This statement as we have just seet) is true only of those parts of

the resultant which lie in the vertical plane of HK, but in regard

to the rest and by far the greatest part of the perspective fignre,

Whthe *' ordinary relations" mentioned by rroi.

preserved.

I would remark in conclusion, that this necessity of departing

from the usual adjustment of the eyes is no doubt one of the rea-

sons that so large a number of persons having sound and equally

balanced eyes, are unable on first looking into a stereoscope, to

perceive the resultant figure clearly and steadily, and that eve^

experienced observers are obliged in the case of certain figures to

use considerable effort ia order to effect the binocular conibi-

nation.
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Art. XI.—Researches in Magnetisation; by M. Jerome NiCKLis.

In two memoirs, published in the numbers of this Journal for
January and March, 1853, treating of the elongation of magnet-
ised bars and of the influence this elongation exerts on the at-
tractmg force, I have admitted that the attraction will increase
with the distance that separates the two poles of the bar, resting
this conclusion on the consideration that in the separation of ihe
poles, the effects of neutralisation which they exert between
themselves will be diminished. After giving some proofs to this
end, I show that the influence excited at a given time may change
Its sign, and be reduced to zero, if the electromagnet have a horse-
shoe shape* so that both poles act on the armature.
These facts have since been verified, and they authorise our

inferring what may happen, when, the current or helix being un-
changed, we vary the distance between the polar branches of a
bifurcate electromagnet. For, on increasing this distance, the
mass of the iron of which the electromagnet consists is increased,
or, what is the same, the polar branches are elongated, which
occasions a tendency to augmentation of force; the chances of
neutralisation between the two poles are diminished, whence re-
sults another tendency to increase of force.

It is easily seen that the two tendencies are not of the sajne
j^ind

;
one may be at zero, when the other exerts it's w'h'oje'ef-

ject: by separating to a greater distance the parallel branches,

h\ ^^ ^^ change in the relative situation of the helices or of
the branches, while the position of the poles with reference to the
armature is altered : for it is evident that the armature inter-
cepts more magnetic rays when the poles are remote than when
they are very near. •

In the course of my researches on circular electromagnets, I
have often verified this conclusion, and as the laws of these elec-
tromagnets are the same as those which govern bifurcate electro-

JJiagnets, it may be seen that the separation of the poles will also
nave some efl^ect on the power of these magnets. All phyicists
are not of this opinion, and M. Dub besides others has just pro-
nounced formally the contrary opinion, as a result of experiments
^'hiise precision I do not intend to question.
The facts which I have made known, while they do not con-

tradict the results of his observations, weaken the force of his
conclusions. To test it most satisfactorily, I operated, as he,
With bifurcate electromagnets. The apparatus employed was a

And not only in electromagnets which are wound with wire through all their
length, as M, Dub observes in PoggendorfF's Anniilen, vol xc. The same error is
contained in the Jahreabericht of Liebii?, ic, 1853, p. 248.
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horse-shoe magnet (fig. 1), one leg of which is moveable andmay be removed at pleasure. The joining piece, by which these
tvvo bars are made a horse-shoe magnet, is a rectangular iron bar,
of convenient length, having a groove in the direction of the

^j
1.

axis. The fixed leg a' is riveted to one of the extremities of this

groove
; the mobile leg has a shoulder which fits it to move in

this groove
;
holes are made at intervals in the joining piece, so

as to fix by means of a screw the moveable polar branch. The
two branches terminate in a common straight line at their lower
extremity; the upper extremity is recurved: the radius of the

curve IS greater than the radius of the helix, so that the two poles

may be brought together till they touch by one of their sides if

the branches are approached sufficiently near one another.
Perfect contact is not necessary in the demonstration which I

would give
;
besides, as the legs may be indefinitely separated, it is

easy to place them in extreme conditions, and so decide the ques-
tion at a single trial, I have used a constant current, a needle
being employed to test it.

Distance between the poles. Current a. Current b.

8 leaves of paper [l mm.) 14-15 kih 52 kil.

120 mm. 18 «•' 65 «

It is seen that the difference is very apparent. Now it was still

to be ascertained whether these numbers express the limits, cr

whether the results vary with the separation of the poles. It ^vas

easy to observe, that with the intensities in play, the attraction no

longer sensibly increased on going beyond a distance of 12 cen-

timeters ; that the distance favorable for the increase, augmented
with the magnetic power developed and diminished wheiuhe cur-

rent itself diminished. This may be seen in the following table

which contains some of the mean results, observed at different

intensities. I add that the battery used was made of plates of

large size
j that the branches aa' of the electromagnet were 15

mm. in diameter, and 9 centimeters long
; that the helix contained

each 47 meters of wire I mm. in diameter, and finally that the

armature x, was a cylinder of iron 15 mm. thick and 30 cen-

timeters long.
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Distance bet-ween the poles. Current a. Current h. Current c. Cun'cnt d.

Thicknessof a leafof paper, 5 ki!.

00005 meter
025

0045
120

220
0-280

8
10

10

9

7
5

10 kil.

14-15
16

18

18

18

15

17 kil.

22
23
25-26
27
27 •
27

45 kil.

52
55
58-59
65

These results establish another analogy between the bifurcate

electromagnets and the rectinnear. It is seen that the numbers
which express the magnetising power increase at first regularly

as in the last ;* that they then decrease after passing a stationary

point, variable with the intensity of the current or with the mag-
netism developed, and whose range augments with these inten-

sities.

The residual magnetisms of the electromagnets employed ex-
hibits the same relation after the interruption of^this current;

the armature falls spontaneously when the poles are at a small

distance from one another; it remains suspended when this dis-

tance is increased ; finally it falls again when the separation has
reached a certain point.

Analogous facts have been observed with a circular electromag-
nett constructed thus: it consists (fig. 2} of two disks of iron

2.

aa' 9 centimeters in diameter, and 2 in thickness, excavated io a

depth of 8 millimeters; these two disks are put on an axis w, 35
nim. in diameter; the helix A is wound on the middle of this

axis, and the helix made narrow so as to be enclosed by the disks

;

the disks are moveable, and can be either put in contact or re-

moved at will to 15 mm.; they are fixed on a brass support I.

With this apparatus, the increase of force produced by the sepa-

ration of the polar circles is so sensible that it is recognisable by
a simple touch with an armature in spite of the different causes

which tend to vary the effect. The following are some of the
results.

» Tliis Joar., xv, 318. f This Jour., xvi, 1 80.
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Dist. between the circles. Current a. Current b.

Contact, 1 kil. 1^ kiL

Thickness of a leaf of paper, - 3 5

1 oim.

2 "

10 ''

14 " »

5 10

9 12-13

9 15

7 15

These facts added to the preceding explain the results ob-

tained by M. Diibj as well as the conclusions which he draws.

This physicist, not having sufficiently extended the limit of the

separation of the legs of his electromagnet, his limits varying be-

tween 2| and 5J inches, obtained nearly invariable nimiberSj like

those which I myself obtained under the same circumstances

(Table 2).

Practical Conclusions.—To the conditions required in the con-

struction of straight, bifurcate, or circular, electromagnets, should

be added,—giving the poles a remoteness corresponding with

the magnetic intensity to be developed; the mean distatice

for bifurcate electromagnets of the ordinary size may vary be-

tween 6 and 12 centimeters, which corresporids to the distance

commonly used- It is necessarj^ absolutely to reject an arrange-

ment like that given in the work entitled, American Electro-

magnetic Telegraphy an arrangement which requires that the

poles should be brought almost in contact.

Art. XIL— Correspondence of M. Jerome NtckJes^ dated PariSj

March 1, 1855.

—

{Continued from vol. xix, p. 416.)

Annual Session of the Academy of Sciences,—Distribution of Pfi^^^'

This session was opened, as is usual, with discourses and historical

euloglums. The distribution of prizes next followed. The Cuvierian

Prize, wliich is given only for works of the first merit, was presented

to M. J. Mijller, for his Researches into the Structure and Development

of Echinoderms, one of those works *' which have contributed most to

the philosophy of the science, to organogeny, zoology and general

physiology, since the death of Cuvier." This is the second time iHc

Cuvierian Prize has been given, it having been awarded for the first litT^^

io 1852 to Agassiz, for his work on Fossil Fishes. A prize of 2000

francs was given by the Section of Medicine to M. Berthelot for his

chemical researches on the fatty bodies. Foreign men of science as

usual, have received a share in this distribution : amons them VVilhelm

Boeck and Danielson for their Treatise on the '^ Elephantiasis o^^

Grecs," and M. SchifT of Frankfort, for his memoir "on the infliicnce

of the nerves on the nutrition of bones." Medals were decreed to 8'*

the astronomers who have during ihe year 1854 discovered planets

to MM. Luther, Marth, Hind, Ferguson, Goldschmidt, and Chacornac

Three awards were given for improvements in the processes used in tnc

Arts that are injurious to health—one for the substitution of potato slarca
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for wood charcoal in preparing moulds of clay for receiving copper,
bronze and melted cast iron, proposed by a poor armorer, M. Rouy ; a
plan now generally adopted in the founderies in France, because it is

nol so huriful to the workmen, although starch is dearer than charcoal
powder. Another award was made to M. Mabru for a process for pre-
serving milk in its natural slate, which is simply this—tin canisters hav-
ing a small tubular opening are filled full and then kepi for some time
in a water-bath to drive off all the air, and finally hermetically sealed.

Spongy Metals used in therapeutics,—We have already spoken of^
the spongy metals which M. Chenot has obtained by reducing the oxvd-
ized ores by means of a gaseous mixture of hydrogen and of oxyd of
carbon produced through the decomposition of steam by incandescent
charcoal. M. Chenot nosv proposes the use of these sponges for cau-
terising. In a trial which he has made, the blood was immediately co-
agulated, water absorbed, then decomposed, the oxygen becoming united
to the metal and the hydrogen set free : these two effects give place to

an energetic local action due to the disengagement of heat produced
by the reaction. The application of the sponge of iron modified
promptly and beneficially the suppurating parts, and brought about in

a short lime large and profound ecchymoses, etc.

Telegraphic 7nessages simnllaneous in two directions,—Much has
been recently said on the communication of telegraphic messages in

opposite directions on the same wire at the same time, which was first

done the last year by M. Ginth, director of the Austrian telegraph lines.

The signals were obtained by an electro-chemical way, the eleciro-

magnelic action not answering in this case.

These facts call to mind what I remarked during the last year on
a memoir on the heating of a conducting wire by the passage of two
opposite currents according to an experiment made by Provostaye and
Desains. I do not consider it a simultaneous passage of electricity in

opposite directions in one case any more than in the other. If the

electro-chemical telegraph is efTeclive, when the electro-magnetic is in

action, it is because the chemical action demands for its exorcise less

time than that required by the deviation of the needles or the attraction

of the electromagnets. It is hence conceivable, that the exceedingly
small difference of time which exists between two pulsations at the two

extreme stations, these being never absolutely at the same moment, will

be sufficient for a chemical impression and nol for a mechanical impulse.

M. Zantedeschi, of Italy, who has seen the Austrian experiments,

.observes that not only contrary currents may be propagated; but

also that light and physiological effects may be obtained by opposing

two equal induced currents. Experiments of great exactness made by

M. Gaugain with Ruhmkorff's apparatus have demonstrated that this

cannot be, and that two equal induced curr-^nts opposite and synchro-

nous wholly neutralize one another.

Calcium^ Barium^ Aluminium.—iVI.Bunsen has sent to the Academy
a considerable quantity of metallic calcium which he has prepared by

means of the pile. Its color is gray and lustre brilliant; when heated,

it fuses and burns with a bright light. He slates that one of his students

has prepared barium and strontium in the same way, and he is now
studying their properties.
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The production of aluminium is encouraged by the French govern-
ment, who wish to procure a large quantity of this metal in order to

useit for cuirasses and other purposes, for which it is especially fitted

by Its tenacity and lightness. The chemical establishment at Javelle
near Pans, has engaged to furnish a certain number of kilograms of alu-

muiium per week.
Pisciculture—The Piscicole Institutional Huningue (Haut-Rhin) dis-

tnbuted last year (1854) several thousands of fertile eggs of salmon,
trout, &c. A large part of them were sent to the establishments
founded on the model of that of Huningue, in France, England, Ger-
many, Switzerland, etc. MM. Edmond and Thomas Ashworth of Ire-

land received eggs from Huningue for the establishment at Long Cor-
rib, Ireland

; and in 1854, 250,000 salmon were contained in their

enclosures. M. Ramsbottom, under their direction, has established
350,000 on the borders of the river Tay, and M. Ayrton, as many
more on the Dee.
The French government continues to sustain the establishment at

Hunmgue. They make it also a school, where those who wish to learn

the methods of manipulation may enter as pupils.

of M. J. NicHes

Necrol The scientific world has of late suffered greatly by
the loss of eminent men—Mathematics in the person of M. Gauss,
and Natural Science by the death of Duvernoy, De la Beche and
Greenough.

.
M. Gauss died on the 23d of February, 1855^ at the age of 78

years. He was Free Academician of the Academy of Sciences at Paris,

succeedmg to the place of Sir Jos. Banks. M. Gauss represented in

Germany what .s known in France as the school of Laplace, that is

to say the metaphysical department of pure mathematics.
M. Gauss never shrank from any difficulty in the sciences. His the-

orem relative to the method of least squares, for arriving at the niost

probable or most correct of several slightly differing results-thai for

ne motions of comets and of planets with their periurbations-that of

he flexure and elasticity of surfaces forcibly moved from their nrirni-

tive condition-and his algebraic labors in general, have all given him
a place of the first rank in mathematical science

His theory of the absolute value of the magnetic force of the terres-

trial globe and the applications which have been made of it have ena-

bled us to grasp clearly one of the elements of our spheroid. His the-

oretical discussion upon the division of the circle and on regular poly-

gons, as well as his arithmetical studies upon the theory of numbers
are regarded among the most abstract conceptions with which the

human mind can be exercised.

Conceiving himself unknown or unappreciated. Gauss had withdrawn
from the world for many years past : nevertheless his contemporaries
were filled with admiration of his genius, although few among theifl

were capable of reading his works understandinely and consequently
ot fully appreciating them.

Possibly it was for the purpose of making himself accessible to >

greater number that Gauss took up the investigation of the Elecinc

i:

V.
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Telegraph and from 1833 to 1836 he made, in connection with his pu-
pil, Wilhelm Weber, the earliest useful experiments in Electro-tele-

graphing, in which he employed a battery, a magnetic needle, and a
wire connecting the University of Gotlingen with the Observatory.

L. G. DuVERNOV deceased on the 1st of March, 1855, was born at

Montbeliard (department of Doubs) ihe 6lh of August, 1777. Till the

age of fifieen he remained with his parents and received his early

education under the eye of his father. He then went to Siuttgard,

where he remained only a short time, because the province of Montbe-
liard having been added to the French Republic in October, 1793,

young Duvernoy was required to return to France under the penalty

of being considered as having emigrated. He continued his studies at

the Academy of Strasburg, then filled with the recollections of the

preceding generation in which were Cuvier, Goethe, Borne, the lin-

guists Brunck, Schweighauser, etc., and where he had for his fellow

pupil the chemist Braconnot.. He there pursued ihe study of the medical

and natural sciences and had already made great progress in them when
in 1799 he was called into active military service, entering as military

physician in the army of the Alps, the left wing of the army of Italy.

An epidemic typhus which broke out in the army gave him an oppor-

tunity to distinguish himself by his courage and devotion. The distin-

guished Parmentier, struck by the high courage and spirit of the youth-

ful Duvernoy, wished to withdraw him from the hazards of war and ob-

tained for him his discharge the following year. The earliest published

works of this indefatigable laborer date from this time, his latest me-
moir was finished only one month before his death. The interest which

so many distinguished men then felt in him was justified by several

memoirs published in the journals of the day, the most remarkable of

"Which appeared in 1799, under the title of " Refexions sur les corps

organises el les sciences qui en sont PohjeL^'* On his return to Paris

he finished his studies and achieved his medical diploma by his thesis

" Sur Vhyslerie.''

Here begins the real scientific life of Duvernoy, with the date of his

connection with that illustrious man who lived to found the sciences of

Comparative Anatomy and Palaeontology. Cuvier, who was his relative,

recalled him to Paris in 1802, to aid him in numerous scientific labors,

and having recognised his powers and his exactness as an observer,

associated him with himself in his great work " Legons d'Anatomie

comparee:' This was In 1803. Cuvier had just published with M. Du-

rneril the two first volumes of this fine work. These volumes comprise

the description of the skeleton, the organs of motion in general, the

nervous system, and the organs of sense. To fill out this growmg sci-

ence, Cuvier took M. Duvernoy as his associate. Cuvier himself wrote

out the general views which precede the chapters of descriptions m this

work, as well as several of the latter, for example, that ov\the leelh. The
rest was the work of our young anatomist, then twenty-six years of age.

Having at command the rich collection which Cuvier had destined fur

this gigantic work, he dissected constantly, prepared his descriptions

his master only reviewing the proof-sheets. Cuvier often mentioned

the value of the aid given him ;' he thus says in volume ni. of the "ie-

Second Sekij:s, Vol. XX, No. 68.-^uIy, 1 855. H
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j avoue cet'ouvrage comme le mien, tout en reconnaissant

qu'il apparlient aussi a M. Duvernoy, non seulement par la redaction

niais aussi par beaucoup de fails curieux dont je lui dois la connais-

sance. The last three volumes were published in the space of two

years. This great labor did not hinder M. Duvenioy from publislilng

during this period nine memoirs on different subjects of physiology, of

pathology and comparative anatomy. Such labors demanded a reward

which Cuvier was impatient to obtain for his kinsman. In this he suc-

ceeded in 1809, when M. Duvernoy was named Assistant Professor of

Zoology to the Faculty of Sciences in Paris, a chair then established.

Cuvier hastened to recall to himself the young savant who having mar-

ried in 1803, had returned, after the publication of the Lecons, to JMont-

^
beliard where he practised medicine. Duvernoy returned, to receive

from Cuvier the highest possible mark of his confidence. Forced 10

absent himself, the great naturalist confided to M. Duvernoy the direc-

tion of ^11 his scientific affairs.

The future seemed to open to M. Duvernoy a career of increasing ce-

lebrity : nevertheless he abandoned all, and again retired to honorable

and laborious obscurity. His wife and children had remained in his na-

tive place, A deep sadness seriously affected his health, and on the

30ih of December, 1809, he abruptly left Paris, abandoning a future of

renown to find again his life and happiness in the joys of^his family.

Thus closed for a season the first period of the scientific life of M. Du-

vernoy. Devoted to the fatigues of medical practice, he toiled more

than twenty years over the mountains of his native country to save and

console the sick. His name rests in honor among the inhabitants there,

and thither his mortal remains were borne. Duvernoy appeared then

lost to the scientific world. Descriptions of fossil bones came at long

intervals to call to mind the former labors of the physician of Mont-

beliard
;
but until 1827 it was feared that be was forever estranged froni

the field of scientific labor. About this period, at the age of 50 years,

he reappeared broken by sorrows and seeking from science consolations

for his misfortunes. His wife and several of his children had died ia

his arms. Happily, two of bis daughters remained who with their sec-

ond mother received all his affections and consoled his old age to the

end of life.

In 1827 he accepted the chair of Zoology in the Faculty of Sciences

at Strasburg and thus entered upon the second part of his scientific ca-

reer. This had little resemblance to the first. Driven, contrary to bis

expectation, into an arena where new competitors had arisen, he was

destined to meet new obstacles at every step. This only made hid

confident and more ardent in labor. Returning, from his retreat, to a

science of which he had twenty-two years before laid the foundations,

he found it enriched by new facts which he rapidly appropriated; a"^

he prescribed for himself the mission of completing his unfinishef^

labors of 1802. Cuvier still lived : but without ceasing to be the ad-

mirer of the great naturalist, Duvernoy remained free and Independent,

and honored his master by avowing, without fear of displeasing li^'"'

scientific opinions differing from his own.
Never was there a scientific life of greater labor than that of Duvernoy

during these last twenty-seven years. They were divided into two pen-
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ods, the first of which he passed at Strasburg and the second, which
terminated with his life, in Paris. Before 1827, Duvernoy had never in-

structed, and he began the labors of his Professorial Chair with a re-

view of the progress of natural history in the first twenty-five years of this

century, and thus resumed his labors which were never again interrupted.

The course with which he opened his career at Strasburg served as the

point of departure for his original researches. In 1828 he remodeled, ac-

cording to his own ideas, the classification of mammals, while in a se-

ries of 27 memoirs continued down to 1838, he described a crowd of

anatomical facts, and cleared up many obscure points in Physiology.

To this period belong his researches " Sur les serpents venimeux ;"

the monograph " des Musaraignes" ; his studies " Sur le foie," the dis-

covery '** Des coeurs accessoires de la Chimere arctique ;" '^ De Tor-

ganisation du coeur des Crocodiliens," &c. In 1832, Cuvier having

died of an attack of cholera, Duvernoy sought to succeed hini in his

chair at the Museum (VHistoire Naturelle at Paris but failed through

a small deficiency in the ballot. The succession of Cuvier devolved

on M. De Blainville, and M, Duvernoy achieved this honor more than

17 years later, upon the decease of this naturalist. This first check

commenced the series of disappointments by which Duvernoy was to

expiate his absence of twenty years. But he very soon gave his atten-

tion to the completion of his great work. Cuvier had left incomplete a

second edition of his Comparative Anatomy. Duvernoy in 1837 com-
menced the revision of the part which he had edited in 1805. He made
it a new work ; the descriptions were verified from nature, the ob-

servations of other naturalists were severely scrutinized, and his own
discoveries came in to enrich the facts already known. This work in

five volumes was finished in 1846. Nominated Dean of the Faculty of

Sciences at Strasburg in 1833, he did not resign these honorable duties

until 1837 when he was entrusted with the chair of Natural History in

the College of France, He was replaced by Dr. Lereboullet in the

chair of Sirasburg, who still holds it with distinction. His duties at the

College of France commenced in 1838 and continued without interrup-

tion until 1850. The several branches of zoology were there passed in

review. Finally in his later years he undertook a complete revision of

zoological classification and proposed a method entirely his own. He
hoped to put in print this last fruit of all his scientific studies, but death

intervened to prevent. In the period from 1838 to 1850 he produced six-

ty-five memoirs consecrated particularly to anatomy and physiology.

The memoirs upon the teeth of the Musaraignes (genus, Sorex) alone

occupied eight years of persevering labor. In them he broached a

new theory of the development of teeth.

M. Duvernoy was in succession, Correspondent of the Institute, and

Free Academician ; he occupied the chair of Cuvier at the College of
France and at the Museum (THistoire Naturelle, On the 4th of De-

cember, 1854, he was seized whh an attack of suffocating bronchitis.

Escaping this first blow he sought to resume his occupations, but the

disease made progress and he well understood that life was over with

him. He assembled around him his family and his dearest friends to

bid them farewell and leave them his love. M. Duvernoy desired to be

interred at Montbeliard, his native city. Dumeril, the zoologist, the
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companion of his youth, accompanied his remains even to their destin-
alion notwithstanding his great age and the severity of the season.

Magneticforce of Oxygen.—In 1849 M. Edmond Becqtierel, Profes-
sor at the " Conservatoire des Arts et Metiers" in studying the action of
electro-magnets upon various bodies, established that oxygen is mng.
netic and that atmospheric air in virtue of the oxygen it contains, par-
tiikes of the same property. The mode of experiment to measure the

force exercised by a magneton a gas in comparison with the eflect pro-

duced upon a body taken as unity, consisted in placing successively small
bars of glass, wax, &c., in a vacuum and in different gases, in order
to determine the magnetic power of the gas by the difference of effect

produced under these two conditions. He thus established that the rela-

tion between the attraction of oxygen by a magnet, and the repulsion
m an equal volume of water, is proportioned to the density of the gas;
and thai it is represented by 0-18 at the temperatnre of 12° C.

If we reflect that the earth is surrounded by a mass of air equivalent
in weight to a stratum of mercury 76 centimeters in height, we can

understand that a similar mass submitted to the incessant variations of

pressure and temperature, ought to exercise an influence on some of

the phenomena dependent on terrestrial magnetism. In calculating
what is the real magnetic power of this fluid mass we find that it is

equivalent to an immense shell of iron of a thickness of yV^ of a mil-

limeter, covering the entire surface of the globe. M. Becquerel's re-

mits have been confirmed by M. Faraday* and by M. Matteucci by

different methods. M. Plucker having reached other results by the use

of a method of his own— a process by weight— Becqnerel has revised

his researches and confirmed anew the results previously announced.

_
Oxygen in the nascent slate— Ozone.—For some time past, observa-

tions have been made in Europe on atmospheric ozone. Owing to the

persevering efforts of MM. Wolf of Berne, D. Bceckel of Strasburg,
and Ur. bimonin of Nancy, some general facts of the highest interest

have been reached by the use of Schonbein's test (i. e. paper made
sensitive by starch and iodid of potassium). According to theoe ob-

servations there exists an intimate relation between the quantity of ozone
in the air and certain epidemic diseases such as cholera, grippe, inter-

mittent fever, &c. They think they have established that the ap-

pearance of the grippe coincides with the presence in the air of an ex-

cess of ozone
:

that on the contrary the invasion of cholera is accom-
panied by an almost complete absence of ozone in the air; this is at

least true for the places above named.

t

It is well known that ozone is regarded as an isomeric or allotropic

condition of oxygen. MM. Becquerel and Fremy have called it elec-

trized oxygen and have prepared it, as we have before described, by

submitting pure oxygen to the electrical current.
The following m a new mode of preparing it in abundance (or at

least a simiW body) capable of oxydizing silver, of decomposing iodid

* Faraday's results were published before 1849, in 184*7, his first paper on the

^'^"u*'*!"-
^^ "^ygen having been read

' before the Royal Society in that year, and
publh^hed in the Philosophical Magazine for Dec. 1847.—Eds.

,
t " wiU be remembered that in 1849 much was said in the medical journals o'

5^aL;!!i
' *^°.

x.^
relation between cholera and ozone, the absence of ozone leisS

insisted on at that time in cholera districts in the United States.-EDs.
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of potassium, of burning ammonia, of disengaging chlorine from hy-
drochloric acid, and of forming water wiih hydrogen. This simple pro-
cess consists in treating peroxyd of barium (Ba02) with monohydraled
sulphuric acid at a temperature below 70° C. The oxygen disengaged
in this process possesses the proporites named above, and it has°he
characteristic odor which is known as the Lobster odor. M. Houzeau
assistant to M. Boussingault, is the author of this process which he dis-
covered during a series of researches on the preparation of oxygen
from the peroxyd of barium by heat.

Attempts to insulate Fluorine.—M. Fremy has been for many years
engaged in this research, employing as the means of decomposition the
galvanic pile, and selecting for his experiments the fluorid of potassium
obtained by the calcination of the fluohydrated fluorid of the same base
(FlFI+ FiK) in a platinum crucible. The resuhing fluorid is of difficult

fusion and in order to submit it to the action of the pile, M. Fremy in-

troduces it into a tubulated retort of platinum which is then submitted
to ihe heat of a good forge fire. A platinum wire communicates the cur-
rents from the positive pole and enters the fused fluorid ; the negative pole
connects with the retort. The platinum reddens rapidly under this ac-
tion, and is changed to fluorid of platinum which at that temperature is

at once decomposed. From the neck of the retort a gas issues, which
IS si rongly odorous ; it decomposes water producing fiuohydric acid
and displaces the iodine of the iodids. M. Fremy regards this gas as
fluorine, and he has already prepared it many times in his laboraiory
at tiie Polytechnic School. It is in other respects identical with what
has been previously obtained by the decomposition of certain fluorids by
oxygen at a high temperature.

Aluminitwi^ Silicium, &fc, 4*c.—The experiments alluded to in my last

communication are continued with zeal in the hope of producing alumin-
ium in an economical manner. They have commenced by cheapening
the production of sodium the present selling price of which in the large
way has been reduced to 10 francs the kilogramme, (about 90 c. per
lb.). We have already described in a preceding number the im-
provements which M. Devitle has introduced into this manufacture.

Spongy Metals.—We have several times spoken of spongy metals and
especially of ihe spongy iron of M. Chenot who first recognised the im-
portance of employing aluminium as an alloy. He has for many years
prepared specimens of very hard steel composed entirely of iron and
aluminium—and which have received high commendation from most
manufacturers. M. Chenot has often remarked, that in compressing
spongy iron, the production of a harsh sound accompanied the rup-

ture of the moulds employed. Very recently in compressing spongy
silicium this fact was reproduced in a very marked manner. Three
grammes of silicium in the spongy state having been submitted to a

pressure equal to 300 atmospheres, it exploded with a fearful noise

—

the fragments of steel from the broken matrix entered many millimetres

into a plate of cast iron, and the body of the hydrauh'c press which was
20 centimeters in thickness was broken, and this, although the safety

valve was open, thus showing the sudden violence of the shock. The
action was entirely from above downward since no portion of the up-
per part of the compressed metal in this case suflfered.
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This phenomenon has analogies with the fact published by Mr. Gore
in the Philosophical Magazine, namely, the explosive property of anti-

mony when loosely arranged to favor iis combination with chlorine

under the influence of the pile. These facts open to us a new properly

of metallic substances, due lo a particular mechanical state or condiiion.

Possibly it is to this cause that we must refer the explosion so often no-

ticed in the manufacture of potassium and sodium, the cause of which

has never been explained, although chemists have frequenily sought

for it. Recalling the power of spongy platinum in the condensa-

tion of gases, we are led to enquire, if the phenomenon noticed by

M. Chenot may not be of the same order. The spongy siliciuin

previous to compression had been exposed lo air, condensing in its

pores a large volume of gas. The strong pressure, to which it was af-

terwards submitted, suddenly set at liberty the gas by diminishing the ca-

pacity of the pores, producing an explosive effect analogous to the sud-

den evolution of steam from water in the spheroidal state.

Paris Universal Exhibitio?u—The postponement of the opening of

the French Exhibition to May 15, and then to June 1, has long been a

recorded fact. It is not our place to describe what is going on in this

great cosmopolitan palace, where nations are displaying their chefs

d'osuvre. English astronomy will send forward a full size model of the

great Greenwich circle executed under the direction of M. Airy at the

expense of the British government. The telescopes of Lord Rosse,

of M. Lassell, and of M. Nasmyth, will be reoresented also by models.

Mr. Piazzi Smith will send certa'in astronomical instruments. The ne^

observatory will transmit its complete collection of magnetic and me-

teorological instruments which will be mounted and placed in action at

Paris under the direction of Mr. Welch. The Bureau of Ordnance will

exhibit the great theodolite which it has employed in iriangulation, and

examples of charts on different scales. The department of geological

charts has also prepared a collection which will give a complete idea of

its labors. The men of science in England at first felt some repugnance
to exposing their physical instruments", like manufacturers, but this feel-

mg has given way, and the number of exhibitors in this class will be a

hundred or more, among whom appear, MM. Herschel, Brewster, Sa-

bine, Jam^es, Willis, Lord Rosse, Wrottesly, Snow Harris, Wheats^one,

Lassell, Grove, Warren de la Rue, Arnott, Gassiot, Brodie,and Frank*

land. Many of the great institutions figure also in the list, viz., Univer-

sity College, Guy's Hospital, &c. Every facility is offered for the

exhibition of apparatus and machines in electricity which have not yet

received a definite application. While the electric telegraph and tele-

graphic apparatus will be very severely sciuiinized, being regarded as a

matured subject, they will be extremely indulgent lo machines for

electrical motion, as this application stands in need of encouragement.

Among machines of this class, will appear the motor apparatus described

in this .lournal, 1853,* consisting of 4 equal electromagnets acting!^

succession upon 6 cylinderical armatures placed around the magnets

which receive the current alternately by means of four circuit breakers:

this apparatus is in active use in a machine shop in Paris, No. 10 B^e

* July, 1853, p. 110.
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Bichat. A celebrated juggler, Robert Hondin, will exhibit an electrical
pendulum in which he has surmounted two important difficulties, to wit,
the disturbing influence of variations of current upon the moiion of
the pendulum, and the destructive influence of contact breakers. The
consiruction of this pendulum has given to horology a new mechanism
which will have important applications.

Photography.—Employment of the Cyanid of Iodine.—M. Stephane
Geoffray, Advocate at Roanne, and a great amateur in the art of pho-
tography, has employed with success the cyanid of iodine as the sensi-
tive agent in direct posiiives. This compound he obtains by the ac-
tion of iodine upon cyanid of mercury. It is very suhible in a solution
prepared with wax and benzine, and gives to this coating a rapidity of
action nearly equal to that obtained by the use of ceroleine. Applied
to collodion in the proportion of other iodids, the cyanid uniformly af-
fords direct positive proofs of great beauty and which do not subse-
quently change. After fixation in the old bath of hyposulphite, the
lights become very beautiful and are not inferior to those given by the
use of the sesquichlorid of mercury.
M. GeofTray also employs the sesquichlorid of iron for all the purposes

for which the sesquichlorid of mercury has been hitherto used, to bring
out negative proofs on collodion and upon albumen in the manner em-
ployed for direct positives. He also employs this agent in place of the
lodid to prepare sensitive papers for making positives in the shade and
in a few seconds; according to the process of M. Blanquart-Ewrard.
With this chlorld he also prepares a dry collodion of excellent quality,
as follows

:

To 100 grammes of ordinary non-sensitive collodion he adds 50
centigrammes of dry and finely pulverized perchlorid of iron, having
no acid reaction ; he boils it for a quarter of an hour, and adds four drops
of tincture of iodine and fillers the mixture. The glass being perfectly
cleaned^, he pours on the collodion, waits a moment to allow the coating
to acquire a certain solidity—then plunges it in a bath of nitrate of
Sliver, again in distilled water, and finally is dried, protected from the
dust. The image is revealed as usual by pyrogallic acid.

This collodion is more sensitive than that prepared by using the pro-
tochlorids, but is much less so than the moist collodions.

Artificial Alcohol,—In my last communication I neglected to speak
of the production of alcohol by means of water and illuminating gas.
M. Berthelot has reached this important result through a species of con-
tact between C4 H* dissolved in fuming sulphuric acid and water con-
tained in the acid. This important discovery has been the subject of
a Report to the Academy of Sciences by M. Thenard, In this Report
(a very flattering one to the young chemist) the venerable Dean of
French chemists points out several other attempts of M. Berthelot and
among them that of converting grape sugar into cane sugar. In spite
of certain difficulties, we may still believe this a possible result. Nev-
ertheless M. Biot doubts the possibility of this change, because it re-

quires that the intimate molecular structure of the substance should be
changed, a change to which we have no analogy in the transformations
hitherto made known. This difficulty however does not appear to MM.
Thenard and Dumas as insurmountable ; since in treating cane sugar



112 CorrcspondencB of J. Nickles.

with an acid, its molecular constitution Is changed so that its rotatory

power over the polarized ray is reversed from right to left, why then

should it be impossible to convert left-handed rotaion to right-handed?
Late changes in the scientific corps at Paris.—A considerable move-

ment has taken place among the scientific men living in Paris—or who
pass the larger part of their time in that city.

Faye the astronomer and member of the Institute has been appointed
Provost (recteur) to the Faculiy of Sciences at Nancy. M. Ma'lagitti

has been made Dean of the Faculty of Sciences at Rennes. M. Pas-

teur has been made Dean of the Faculty of Sciences at Lille. M. Go-
DRON, the author of the " Flore de France,'*' has been nominated Dean
of the Faculty of Sciences at Nancy. M. Morren has been made Dean
of the Faculty of Sciences at Marseilles. M. DESAiNti has been ap-

pointed Professor of Physics to the Faculty of Sciences at Paris. M. Foa-

CAULT has been nominated as Physicist to the Paris Observatory. M.

Lecoq is made Professor of Botany at Clermont. M. Lallemand to

be Professor of Physics at Rennes, M. Favre to be Professor of

Chemistry at Marseilles, M. Gerhardt to be Professor of Chem-
istry at Strasburg. I may also add that the writer has been appointed

Professor of Chemistry to the faculty of sciences at Nancy.
Bibliography,—Etudes physiologiques siir les animalcules des infu^

sions vegetates, compares aux organes elementaires des vegetaux pa: M.

Paul Laurent, professor a i'Ecole forestiere de Nancy
;
grand in 4^

orne de 22 planches dessinees et lithographiees par Pauteur. New
York, chez H. Bailliere.—The first volume of this work is now ready

This book contains the fruits of tvi^enty years assiduous labor, and throws

entirely new light upon the animalcules contained in vegetable infu-

sions (infusoria) ; their origin and development and their habits are

here exhibited in the most interesting manner. Throush new methods

(which he describes with care in his work), M. P. Laurent has been

able to observe better than his predecessors, to group facts and phe-

nomena which had previously escaped notice, and to reunite in one spe-

cies individuals which have before been regarded as wholly distinct.

This first volume has made a great sensation among micrographers, un-

happily rare in France. The second and last volume will not be less

curious.

Mecanique anahjtique, de Lagrange. 3d edition revised, corrected

and annotated, by M. Bertrand ; t. ii, Paris, Mallet-Bachelier.—^.^
.have already announced the publication of the first volume of this

work. The second volume treats of Dynamics. It is concluded bysev-

eral fragments either by Lagrange himself or his contemporaries.
(Euvres Completes de Fr. Arago, t. iv, containing the historical Eu-

logies of Malus, Gay-Lussac: the biographies of Copernicus, Tycho

Brahe, Galileo, Newton, Kepler, Huyghens, Cassini, Lacaille, Koeme^

and a great number of other astronomers and physicists.
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SCIENTIFIC INTELLIGENCE.
L Physics^

1. On the Expansion of certain substances by Cold; by VV. J,

Macquorn Rankine, Civil Engineer, F.R.SS., Lond. and Edinb. &c.
(Phil. Mag., [4], viii, 357.)—During the discussion which followed the

reading of the Rev. Prof. PowelTs Report on Radiant Heat, at the

meeting of the British Association in 1854, it appears, from the report

in the AUienceum^ that a question was proposed by Dr. Stevelly as lo

the means of reconciling the dynamical theory of heat with the

fact of the expansion of water, antimony, cast iron, and bismuth,

by cold, at and near their freezing points ; and that some ob-

servations were made in reply by Professor Powell and Prof. William
Thomson.
The question is one' of much importance, and calls for the attention

of every one who has been instrumental in maintaining the dynamical
theory of heat. Having been prevented by illness from attending the

meeting of the Association, I beg leave to offer the following remarks
for publication in the Philosophical Magazine.

The theory of thermo-dynamics, strictly speaking, is a system of

propositions, all of which are deducible from the following two laws :

I. Heat is convertible with mechanical power.

II. The mechanical equivalent of the quantity of heat which disap-

pears or appears during any indefinitely small change (dV) of the vol-

ume of a given mass of a given substance, at a constant absolute tem-

perature (r), is the product of the following three quantities : the vari

ation of volume, the absolute temperature, and the rale of variation of the

expansive pressure (P) with temperature at constant volume ; that is

d?
to say,

'^dr^^'

When this product is positive, it represents heat which disappears ;

when negative, heat which appears.

Neither of those laws indicates any particular relation between the

pressure, volume, and temperature of a given mass of a given sub-

stance as more probable than any other. The nature of such relations

tnusl be determined for each substance by experiment, before the two

general laws above stated can be applied to it.

Hence it appears that it is not the province of the theory of thermo-

dynamics to explain the fact of the expansion of certain substances

with cold, but simply to deduce the consequences of that fact, so far as

they relate to the quantities of heat which are made to appear and dis-

appear by effecting given changes in the volume of those substances.

It is true that if we frame a hypothesis as to ihe molecular structure

of matter (such as the hypothesis of molecular vortices), so as to de-

duce the two laws of thermo-dynamics from those of ordinary mechan-

ics, that hypothesis must lead to many consequences besides those two

laws ; and it is necessary that those consequences should not be incon-

sistent with any of the phenomena of the relations between the tem-

* One of those consequences was anticipated by Mr. James Thomson, and proved
experimentally by Professor William Thomson, at a time when the theory of ther-

mo-dynamics was in a Tery imperfect state, viz., that the freezing-point of vater ia

lowered by pres9>ire.

Secoxo Seeies, YoL XX, Ifo. 58.— July, 1855. 15
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perature, volume, and elasticity of bodies. No such inconsistency has

hitherto been proved ; but even were such inconsistencies to be proved,

no objection to a molecular hypothesis can affect the certainty of the

two laws of thermo-dynamicsj which, though at first anticipated as the

results of a hypothesis, have now been independently established by ex-

periment.

With respect to the molecular mechanism that may be supposed to

give rise to the expansion of certain liquids in coolins;, near ilieir

freezing-points, it appears to me, that so far as our present knowledge

enables us to Judge, the most probable view is one concurred in by

Professor Thomson, viz., that in a liquid near its freezing-point, there is

an incipient tendency of the particles to assume a definite arrangement

with respect to certain fixed axes; and that in substances which expand

in freezing, that arrangement is such as to make the particles occupy

more space than they do in the perfectly liquid state.

2. 'On the Nature of the Force by which Bodies are repelled from

the Poles of a Wlagnet ; preceded by an Account of some Experments

on Molecular Infiuences ; by John Tyndall, Ph.D., F.R.S., (L. E. and

D. Phil. Mag., [4], ix, 387.)—The paper commences wiih an introduc-

tion, in which the present aspect of the portions of science to which it re-

fers is briefly sketched. A section is devoted to the examination of the

magnetic properties of wood, which substance, the author finds, except

where extraneous impurities are present, to be always diamagnetic5and

to set in the magnetic field with its fibre equatorial. The influence of

the shape of pointed and flat poles is studied, and those curious phe-

nomena of rotation, first observed by M. Pliicker, and atirlbuied by him

to the action of two conflicting forces, are referred to molecular struc-

ture as a cause. Between flat poles it is proved that the Hue joining the

cenires of the two poles is the line of minimum force ; that is to say, the

force increases more quickly from the central point of the magnetic

field in an equatorial direction than in an axial one. Reflecting on the

great diversity of opinion at present existing with regard to the real na-

ture of the diamagnetic force, the author deemed il necessary to com-

mence at the foundation of the inquiry. A fundamental quesiion in

the present case is the following :—Are diamagnetic bodies repelled by

a magnet in virtue of any constant property possessed by the mass?

Is the force in question a mere repulsion of ordinary matter, or is the

repulsion exercised in virtue of a state of magnetisation into which ihe

body is first thrown ? This question is answered in a manner which

admits of no doubt.

It is proved that the repulsion of diamagnetic bodies increases in a

quicker ratio than the strength of the magnet w^hich produces the re-

pulsion. Within wide limits, indeed, the repulsion, instead of being

simply proportional to the strength of the magnet, is proportional to the

square of the strength, which leads inevitably to the conclusion that

the body thus repelled contributes to the eflTect produced ; that its re-

pulsion is due to an excited condition into which it is thrown by the in-

fluencing; magnet, the intensity of this excitement varying wiihin the

limits already referred to, as the strength of the niagnel which pfO'

duces it. This conclusion is further arrived at by a close comparison

of the repulsions of diamagnetic bodies with the attraction of parumag-

netic ones : both are found subservient to one and the same law.
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It is next proved that the dlamagnetic excitement produced by one
pole of a magnet is not the state which enables a pole of an opposite

qnality to repel the substance :—that each pole induces a condition pe-

culiar to itself, or, in other words, that the excitement of diamagnetic

bodies in the magnetic field is of a dual character.

These points being established, a searching comparison is instituted

between the piienomen.a exhibited by paramagnetic and diamagnetic

bodies in three distinct cases:—first, when operated on by the magnet
alone ; secondly, when operated on by the current alone ; and, thirdly,

when operated on by the magnet and current combined. A bar of iron

was, in some of these cases, compared with a bar of bismuth, but it

was soon found necessary, in order to avoid the proved errors of rea-

soning, to take strict account of the molecular structure of the bismuth-

A bar of this substance, cut in a certain manner from the crystallized

mass, exhibits between the poles of a magnet precisely the same visible

deportment as a bar of iron, while it is w^ll known that the^ normal

deportment of bismuth is opposed to that of iron. The author, in his

examination of the points before us, divided paramagnetic bars into two

distinct classes, and classified diamagnetic bars in the same manner
;

one class he called normal^ and the other class abnormal, A normal

paramagnetic bar is one which sets its length from pole to pole in the

magnetic field, and a normal diamagnetic bar is one which sets its length

at right angles to the line joining the poles. An abnormal magnetic bar,

on the contrary, is one which sets its length equatorially ; while an ab-

normal diamagnetic bar is one which sets its length axially.

In all cases, whether operated on by the magnet alone, the current

alone, or the magnet and current combined, the deportment of the nor-

mrJ paramagnetic bar is precisely antithetical to that of the normal dia-

magnetic one. In the magnetic field the former sets axially, the latter

equatorially. Operated on by a voltaic current, the former sets its

length at right angles to the current, the latter sets its length paral-

lel to it. When magnet and current act together on the bars, it is

found that the disposition of forces which produces a deflection from

right to left of the paramagnetic bar produces a deflection from

left to right of the diamagnetic bar. If the position of equilibrium

of the former be from N. E. to S. VV., the position of equilibrium

of the latter is from N. W. to S. E. In short, the position of rest for

the normal magnetic bar is always at right angles to the position of

the diamagnetic bar. A precisely similar antithesis is observed when

we compare the abnormal paramagnetic bar with the abnormal diamag-

netic one. The former, in the magnetic field, sets equatorially, the

latter axially. The former sets parallel to an electric ctirreni, the lat-

ter perpendicular to the same. If the deflection of the former be from

right to left, the deflection of the latter, under like conditions, is from

left to right. Finally, the position of equilibrium of the former is

always at right angles to that of the latter.

But if the deportment of the normal paramagnetic bar be compared

with that of the abnormal diamagnetic one, it will be found that they are

in all cases identical ; and the same identity of deportment is exhibited

when 'the abnormal paramagnetic bar is compared with the normal dia-

matrnetic one. The necessity of paying attention to structure in exper-
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iments of this nature, could not, it is imagined, be more strikingly ex-

hibited.
F

li is proved by these experiments that the sitnple substitution of aa
attraciive force for a repulsive one would compleiely convert the phe
nomena exhibited by paramagnetic bodies into those exhibited by dia

magnetic ones
; that if that which Gauss has called the ideal distribu-

tion of magnetism in an iron bar be reversed, we have a distribution

which would produce the phenomena of a bismuth bar of the same
dimensions.

^

All the phenomena of diamagnetic bodies become equally
intelligible with those of paramagnetic ones, when we assume that the

former class possess a polarity the same in kind, but the opposite in di-

rection, to that of the latter. ''

It is well known that a bar of iron surrounded by a helix in which a

voltaic current circulates is convened into a magnet, and exhibits that

twoness of action,—those phenomena of attraction and repulsion at its

two ends—to which we give^he name of polarity. The present paper
contains an account of experiments made with the view of ascertaining
whether similar phenomena were exhibited by a bar of pure bismutli
A cylinder of the latter substance, 6J inches long and 0'4 of an inch in

diameter, was suspended by a suitable device wiihin a helix of covered
copper wire, so that it could vibrate freely from side to side. Theends
of two electro-magnetic cores were brought to bear upon the two ends
of the bismuih bar, and it was so arranged that the two magnetic poles

acting upon the bar might be of the same or of opposite qualities. The
he. IX being first excited by a strong current, a current of considerably
Jess power was sent round the electro-magnetic cores, and their action
upon the bismuth bar was observed : by means of a gyrotrope the cur-
rent m the helix was reversed, and the effect of the reversion noted;
permitting the current through the helix to flow in its last diiection, by
means of a second gyrotrope, the current which excited the cores was
reversed

;
and finally, while the last magnetic polarity remained unal-

tered the direction of the current in the helix was once more changed,
and the consequent deportment of the bismuih bar was noted.

in making these experiments and exercising some judgment in the
choice of the relation between the strength of the magnets and the
strength of the current m the helix, the most complete mastery was at-

amed over the motions of the bar. With one disposition of the forces
the ends of the bar of bismuth were promptly repelled, with another
arrangement they were just as promptly attracted. If, when moving
towards the cores, the direction of the current in the helix was reversed,
the motion of ihe bar was at once arrested, and attraction was con-
verted into repulsion. If, while receding from the bar, the direction of

the current in the helix was changed, the recession was stopped and the

ends of the bar were attracted. The same results were obtained when,
instead of changing the direction of the current in the helix, the polar-

ity of the electro-magnetic cores was reversed. When the latter were
so excited that the poles of the same quality were presented to the ends
or the bismuth bar, the repulsion of the one pole was balanced by the

attraction of the other, and under the influence of these opposing
forces the bar stood slilL

J
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Pursuing the argument further, a south pole and a north pole were
caused to act simuhaneously upon each end of the bismuih bar ; sup-

posing one end of the latter to be repelled by a south pole, then, on the

assun:iption of diamagnelic polarity, the same end would be attracted

by a north pole ; and permitting both poles to act upon it simultane-

ously from opposite sides^ we may anticipate that the force tending to

turn the bar will be greater than if only a single pole were used. To
test this conclusion, yo?tr electro-magnetic cores were made use of; the

two poles to the right of the bismuih bar were of the same name while

the two to the left of the bismuth bar were of an opposite quality ; with

this arrangement the mechanical action upon the bar was greatly aug-

mented, and the foregoing anticipation completely verified.

The bar employed in these experiments is unusually large, but it

does not mark the practical limit of success. All the results obtained

with this bar were obtained with another solid cylinder of bismuih 14

inches long and 1 inch in diameter. The corresponding experiments

were made with bars of iron, and it was always found that the ar-

rangement of forces which caused the attraction of the ends of the par-

amagnetic bar caused the repulsion of the ends of the dlamagnetic one
;

while the disposition which caused the repulsion of the ends of the par-

amagnetic bar produced, in the most manifest manner, the allraclion

of the ends of the diamagnetic one. As regards the abstract question

of polarity, the only difference between iron and bismuth is the com-
paratively intense action of the former. In the case of a magnetic
body, whose capacity for magnetisation does not exceed that of bis-

muth, and in which coercive force is equally absent, no proof can be

adduced in favor of the polarity of the former body that cannot be

matched by proofs of equal value in every respect of the polarity of
the latter.

The objections that have been and possibly may be used against di-

amagnetic polarity, are next considered, and some observations are

made on the constitution of the magnetic field. The relation of our

present knowledge of diamagnetic action to the theory of Weber, and
to Ampere's hypothesis of molecular currents is stated ; and in conclu-

sion, the author dwells briefly upon those points of diamagnelic action

wherein the views of M. Matteucci differ from his own.

of Water
nfm

N. Phil, J., [2], i, 174.)—This paper is in continuation of one printed

in vol. XV, of the Edinburgh Royal Society's Transactions. The object

of it is to test the correctnes of the method of observation and of cal-

culating the results, then proposed, and to compare both with those of

more recent authors, particularly of M. Eegnault of Paris, and of Dr.

Joseph 1). Hooker.
The author finds the results of his subsequent observations in 1846 in

the Alps, up to heights considerably above 10,000 feet, to agree well

with those previously published, made in 1842. They combine in

shewing a sensibly uniform fallof the boiling point a! the rate of F ibr543

feet of ascent (in a standard atmosphere at 32° of temperature), which
differs only 6 feet (in defect) from his previous determination. The
average deviation of the itidividual results from the formula is only j'^

of a degree (without regard to sign).
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_ _ L

Barometer. Boiling Point. Difference from Difference from Remault'i
Inclieg. Pahr. my formula. formula.

o o
20-77 194-28 +022 -f
20-79 194 33 ^0 08 4-0 01
22-40 197-94 -004 +012
22-67 198-51 ^0 08 +0 06
23-15 199-52 -007 +006
23-35 199-94 +001 +0-15
23 89 20104 -Oil +0 03
23-99 201-24 -^009 +0.08
24 02 20131 +0 04 -0-20
24-105 201-47 —0-17 +0 03
25- 14 203-51 +0 04 +019
28-49 209-54 -007 -0.05

The agreement with M. Regnault's table is also extremely close;
and considering the ordinary limits of error of such observations, the

writer considers it nearly indifferent for elevations under 13,000 feet

which method of calculation be used.

The consistency of the resiilts shows that the method of observation
(which differs in some respects from that commonly used) and the

graduation of the thermometers were satisfactory.

_
On carefully examining Dr. Joseph Hooker's detailed results, (obli-

gingly communicated by him,) which that naturalist considered to be

incompatible with Professor Forbes's formula, it is shewn that the incon-
sistencies of observations are so considerable, that it is difficult to give

a decided preference to one formula rather than another, for the pur-
pose of representmg them; but that up to heights of at least 13,000
feet, a linear formula, or one which assumes the 'lowering of the boiling
pomt to be exactly proportional to the' height, seems to express the ob-

servations as well as any other; and the rate of diminution is almost
the same as that deduced from Professor Forbes's observations, or a low-
ering of 1° for 538 feet of ascent.
The author has little doubt that M. Regnault's table, (which was not

published when he last wrote,) does really represent the law according
to which v/ater boils more accurately than the simpler linear formula,
though the difference is in most cases insensible. For all ordinary
heights (or up to 12,000 feet) Regnault's table may be more accurately
represented by the formula, A=r535 T

;

where h is the height in English feel, T the lowering of the boiling

point in Fahrenheit's degrees, reckoning from 212°. But he finds that

Regnault's table may be represented in every case which can occur in

practice, and with almost perfect accuracy, by the following formula,
which is nearly as easy to use :

—

"

A=517T+T2.

II. Mineralogy and Geology.

1. Herrerite identical with Smithsonite ; by Dr. F. A. Genth,
(Proc. Acad. Nat. Sci., vii, 232.)—When Ilerrera described an apple-
green mineral from Albarradon in Mexico, having a distinct cleavage
parallel with the planes of a rhombohedron, as a combination of 5558
p- c. of tellurium, 12-32 p. c. of sesquioxyd of nickel and 31-86 of
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carbonic acid, all mineralogists who were conversant with the laws
of chemical combinalion, considered it as nothing more than a mechan-
ical mixture, though the description appears to have been that of a sim-
ple substance. Afterwards Del Rio pronounced it "carbonate of zinc,

with some nickel and cobalt," and this being a very probable composi-
tion, which also answers very well lo the physical properties, it was
generally considered a Smithsonite, though, (no other examination hav-
ing been made of it,) as doubtful. 1 have received, through the kindness
of Dr. J. L. LeConte, a genuine and perfectly pure piece of the mineral,

which I have carefully examined. The physical properties of it agree
very well with those given by Herrura. With regard to its chemical
composition, Herrera has the merit of having correctly discovered in it

the presence of carbonic acid ; Del Rio, that of having found in it the

ozyd of zinc. With regard to the other constituents, both were mista-

ken. A qualitative analysis has shown that this mineral contains car-

bonic acid, oxyd of zinc, oxyd of copper, oxyd of manganese, magne-
sia and lime, but no traces of any other substance. The quantitative

analysis was made wiih the usual methods.

B.B. in a tube it blackens and does not give any "sublimate, which
condenses in transparent drops," (as Herrera staled,) but none at all.

On charcoal in the reducing flame it blackens, and covers it with white

incrustations, having a steel-blue margin, which are yellow as long as hot

;

and which, when moistened with cobalt solution and re-heated, become
green. The mineral itself does not become green, but brownish black;

and after having received a good reducing heat, it shows under the

magnifier, and when powdered in an agate mortar, metallic copper.

With borax, it gives distinctly the copper reaciions. Dissolves in acids

slowly, with effervescence. After weighing, I have carefully examined
all the separated substances for their purity, but neither traces of tellu-

rium, nor those of cobalt and nickel, could be detected,

0*6226 grs. of the mineral gave

:

3783 grs. of oxyd of zinc, or - - 60 76 p. c Zn ;

0.0137 '' " oxyd of copper, or - - 2*20 " Cu ;

0-0062 " " protosesquioxydof manganese, or 0*93 " Mn 0;
0-0025 " " pyrophosphate of magnesia, or 0*14 " Mg O ;

0-0092 " " carbonate of lime, or - - 0-83" CaO;
Herrerite is therefore nothing but a cupreous Smithsonite, and its

* *

composition the following:

Carbonate of zinc, - . . • = 93'74 per cent

" " copper, 342
(6

it Ci

" manganese, - - - •— 1 ^0

magnesia, - • - — ^ ^^

lime, • - - - = 1*48

100 43

U
it

u
t(

#

2. Analyses of the Meteoric Ironfrom Tuczon, Province of Sonora,

Mexico ; by Dr. R A, Genth, (Proc. Acad. Nat. Sci., 1855, vii, 317.)

The masses of Meteoric Iron of Tuczon, first brought to notice by Dr.

J* L. Le Conte, (Am, Jouru. Sci, 2d Sen xiii, 289,) and afterwards more
fully described by Prof. C U. Shepard, (Am. Journ. Sci., 2d Ser., xviii.
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369,) are also mentioned by Dr. J. L. Smith in his Memoir on Meteor-
ites, published in the last number of the same Journal, March, 1855, in

which ho gives the analysis of a piece cut from one of the huge masses
by Lieut. Jno. G. Parke, of the U. S. Topographical Engineers. Sev-

eral montlis ago I had finished the following analyses of the same mete-
orite, (which will be found to agree very well with those of Dr. Smith,)

but various circumstances have heretofore prevented my presenting to the

Academy the results of my examinations, which were made with pieces

taken from the specimen presented to the collection of the Academy of

Natural Sciences, by Dr. Heermann.
To the descriptions of this meteorite given by Prof. C. U. Shepard

and Dr. J, L. Smith, I have to add only a few words.
The pieces which I have examined were not passive, as Prof. Shep-

ard remarks, but dissolved readily in nitric acid, and also immediately
precipitated metallic copper from the solution of the sulphate. On dis-

solving it in chlorohydric acid, only a slight odor of carburetted hydro-

gen was perceptible, and no gas evolved, which precipitated an ammo-
niacal solution of chlorid of copper; a very small quantity of Schrei-

bersite separated in form of a brownish powder.
On evaporation of the solution by nitric acid in a water-bath and sub-

sequent moistening of the dry mass by chlorohydric acid, all the sub-

stances were taken up, excepting a small residue of siliceous matter.

This dissolved partly on boiling with carbonate of soda, leaving a resi-

due, which I took for a feldspathic mineral ; the quantity obtained, how-
ever, was too small for further examination; the small quantities of alka-

lies, lime and alumina speak in favor of this view, and indicate that the

residue insoluble in carbonate of soda is labradorite, a mineral which is

partly decomposed by acids. The silica, soluble in carbonate of soda, re-

sults undoubtedly from the decomposition of olivine. I was particularly
careful to obtain the whole quantity of cobalt and nickel, and have there-
fore not separated the sesquioxyd of iron by carbonate of baryta, which
method is not quite correct ; but have precipitated the boiling solution
contaming sesquioxyd of iron, oxyd of cobalt and nickel, magnesia, etc.

and a sufficient quantity of chlorid of ammonium by ammonia, and imme
diately afterwards acidulated by acetic acid, boiled and filtered. AH the

other determinations^w^re made in the usual way.
The following results were obtained:

>

t

Copper,

Iron,

Cobalt,

Nickel,

Chrome,
Alumma
Magnesia,

Lime,
Soda,

008
. 83-472

. 0-420
9-441

not eslimaled.

traces.

- 2-593
0-463

II.

not estimated,

not estimated.

0366
^ 8-689

traces.

2030
550

not estimated, not estimated.
Potash, - not estimated, not estimated.
Pliosphorus,

Silica,

? Labradorite,

0- 1 03
2-889

1046

not estimated,

not estimated,

not estimated.

in.

not estimated.

83-637

9851

174
traces.

2- 147
not estimated,

0-174

0-098

0150

4-169
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3. On the Physical Geology of the Himalaya; by Captain Richard
Strachey, F.R.S., F.G.S., (Jour. Geol. Soc, x, 249.)—The author
having in a previous communication to the Society,* described the ge-
ological structure of a part of the Himalaya Mountains, in the present
paper he proposed to complete that sketch, at the same time taking a
rather larger field of view, offering some explanation of the manner
in which the chain in general had been raised to its present position

—

first, with reference to the mechanical action of the forces in operation
;

and secondly, as to the epochs at which the upheavement look place-

Attention was first directed to some of the more prominent points of
the physical structure of the great mountain mass, of which the Hima-
laya forms a portion. Among these were especially noticed :— 1st. The
general form of the section of the mass, which shows that the Hima-
laya mountains are merely the southern slope of a great protuberance,
the summit of which forms the table-land of Tibet, while the northern
slope is a mountainous region, marked on our maps as the Koneulun, simi-

lar to the Himalaya, and terminating in the great plains of Central Asia.

2nd. The parallelism to one another, and to the outer edge of the moun-
tain area, of the great ridges or lines of elevation ; of the great valleys or

lines of drainage, which are also lines of rupture; of the strike of the

strata; of the lines of igneous action; and of the distribution of the

various deposits, considered both in reference to their mineral character

and geological age. 3d. The arrangements .of the drainage, in accord-

ance with which the crests of the northern and southern slopes of the

great mass form two main lines of water-shed, proposed to be termed
the " Turkish and Indian Water-sheds," to the north and south of which,

respectively, the rivers flow off directly to the plains of Turkistan on
one side, and to those of Northern India on the other; while ihe

waters of the summit of the table-land are collected into two streams
alone, the Brahmaputra and the Indus, which are discharged from the

mountains at two distant points, at opposite ends of the chain. 4th. The
constancy maintained for great distances along the length of the chain,

Doth in the geological structure, and in the elevations to which the

niountains rise ; which last character is particularly shpwn by the almost

perfect horizontalily of some of the most elevated stratified deposits, by
the extremely small slope of the main drainage-channels of the Tibetan

table-land, and by the general similarity of the altitudes even along the

most rugged ridges.

After allusion to the question of the reality of upheavemenis, as op-

posed to the view which attributes elevations on the earth's surface to

subsidences of the lower parts, and havmg stated reasons for believing

that in the present instance the elevation was real, a review was taken

of the igneous rocks which might appear to have been connected with

the upheavements of these mountains, and the conclusion was arrived

at, that none of them were specially related to the last great movement
that had taken place.

Hence it was inferred that the agent of elevation was probably a de-

velopment of elastic vapors, as has been considered by Mr. Hopkins to

be likely in a general point of view. The probability of ihis in the

* Quart. JouriL Geol. Soc, vol. vii, p. 292

Seco>'d Sekies, Vol. XX, No. 58.—July, 1855. 1^
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present instance was shown to be upheld by the the extreme regularity
of the upheavement, when regarded as a whole, which seems to indi-

cate a fluid body as the medium through which the forces have been
applied to the superincumbent masses ; while this regularity also shows
the comparatively great thickness of the part of the earth's crust that

has been raised, as compared to the heights of individual ridges or peaks
above the general level.

,
Assuming the general unify of the upheavement of the whole area

as evident from the consideration of the form of the section of the

mountains, the results oP such an upheavement were then examined by
help of the principles laid down by Mr. Hopkins.
The fir^t of these results was slated to be a main system of longitu-

dinal fissures, parallel to the major axis of the elevated area; with a
secondary system perpendicular to the former. As the manner in which
these fissures would open, and all the subsequent effects of the upheave-
ment, must depend in great measure on the state of the interior of the

earth, of which we can know nothing directly, we must be guided in

our suppositions on this point by the phenomena actually observed in

connexion with the ruptures at the surface ; and, in the present case,
we seem to be able to account for many of the peculiarities of struc-
ture already noted, by conceiving that the state of the upheaved mass,
at the moment of rupture, was similar to, but just the reverse of, that

of a beam supported and held down at the ends, and loaded at the
centre.

On this hypothesis we should expect to find the chief longitudinal
ruptures in the centre of the area, with others important, but in a less

degree, along the margins, while there would be two portions interme-
diate between^ the axis and the edges, where the tendency to rupture
would be a minimum. Further, as the tendency to transverse rupiure
IS proportional to the amount of the elevation, it would have a minimum
along the edges of the area ; at the same lime, as in any part of the
mass, the tendency to transverse rupture would be least where the gen-
eral coherency was least disturbed, we should expect to find fewest

notS*"^^
°^ *^°^^ ''"^^ ^^ minimum longitudinal fracture just

Comparing these theoretical views with the observed facts, we find

:

1st. 1 he existence in a marked degree, of the longitudinal and trans-
verse fissures, m every part of the mountains.

-ind. The more open character and greater Importance of the longi-
tudinal fissures in the centre of the area, as evinced by the direction of
rivers on the Tibetan tahle-land.

3d. The existence of an important line of fissure alun^ the oufer
margin of the Himalayan slope, as proved by the narrow fringe of the

latest formations that everywhere skins the foot of the mountains, which
n IS impossible to suppose could have been raised as they are, ejscepiing
in connexion with some larger mass.

4th. The occurence of two lines of least rupture running parallel to

me margin of the area, and intermediate between it and the axis, indi-
cated by the Indian and Turkish water-sheds; these features being de-
penaent for their existence, not on any superior elevation that they
aitam over other parts of the chain, but only on their continuity, and
on me tew transverse fissurea by which they are broken through.
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5th. The few transverse fissures along the outer margin of the area,
which affords a probable explanation of the accumulation of the drain-
age of considerable areas of the Himalayan slope, into the few great
rivers that pass through the outer ranges.

After entering into some details as to the more important lines of
fissure, it was remarked that the presence of more fissures than may
seem to be necessary, or of others not in accordance with these views,
may be readily expected to have been caused in movements anterior to
the last great elevation. At the same time, the general parallelism of
all the anterior movements to the last is indicated by the constant paral-
lelism of the strike of the strata, the lines of rupture, the lines of eleva-
tion, and those of the directions of the stratified deposits; although a
certain obliquity at the same time does exist, which, however, must be
more closely examined before more can be said of it, ^
The author then passed to the chronological part of the subject. The

age of the granite of the great line of snowy peaks was first cQneidered,
and shown to be probably anterior to the Silurian period ;..but doubts
still remain on this subject, though the occurrence of rolled pebbles of
this rock in the tertiary deposits of the Tibetan table-land, show that
the eruption was certainly antecedent to the middle of the tertiary

epoch.

The existence of a coast-line along the Indian water-shed, as indi-

cated by a conglomerate-bed at the bottom of the Silurian rocks, was
next noticed, with the presumption of the existence of a northern sea,
having its boundary along this line during the Silurian epoch, as well
as during the Jurassic, and the earlier portion of the Tertiary period.
On the Southern edge of the mountains there is nothing to prove the
boundary of the land and sea, until the Tertiary period, when the coast-

line is found along the general line of the existing outer hills. Still,

the existence of fossiliferous beds in the salt-range in the north of the
lunjab, apparently synchronous with those of the Indian water-shed,
seem3 to render it probable that there was a Southern sea, contempo-
raneous with the Northern, extending over the existing planes of North
India, from the remotest times, and leaving an area of dry land between
them, on what is now the Himalayan slope. The probability of this

area of dry land is further shown by the almost total absence of fossils

Jn these regions ; nor does the existence of fossils at one single point in

Kashmir, where only they have been found, indicate more than an
irregularity of the outline of the land, such as might have been antici-

pated.

Turning next to the question of the dip, which, as a general rule is

everywhere towards the axis of the elevation, it was stated that there

appeared to be nothing to connect this inclination with the last elevation,

and that it is more probably due to some of the earfier movements of
the surface. It was shown how an inclination, having been once im-
parted to any dislocated mass of the earth's crust, any subsequent mo-
tion would most likely maintain it, or even add to its amount ; for ihe

tilling of a mass displaces the position of the centre of gravity, so that
it is no longer immediately over the centre of the base of the mass, at

which the resultant of all elevating forces will act ; and hence, in any
subsequent elevation the weight of the mass will tend to make it re-
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volve, by the relative descent of the centre of gravity, and ascent of the

point of application of the elevating forces, which will evidently lend lo

increase the dip.

The dip of the outer hills, however, which is almost everywhere

towards the inferior of the chain, just as is llie case with the rest of the

mountains, cannot be attributed lo these older movements, for these

anges are among the most recent of the whole ; nor is there, at first

sight, any very evident connexion between the dip that ihey might be

supposed to assume, and that of the older ranges beyond ihem. Ti^e

phenomenon may, however, perhaps be explained, by supposing that

the fissure which we have reason to believe to exist along the foot of

the mountains was originally covered up by the deposits which now form

the outer hills, when the ocean extended over the plains of Northern

India. An upheavement of the mountains alone, the general sea-boliom

remaining unmoved, would naturally terminate at the fissure, and a nar-

row fringe of the younger beds would be raised on the flank of the older

'

mass, to which a dip the same as that of the older mass might be im-

parted, by thai tendency to revolve already explained. The repetition

of this process would make a succession of ranges, such as are seen in

the outer hills, apparently dipping; under one another and the older beds,

of the fragments of which they are evidently made up, in an inverse

order.

The paper concluded by a recapitulation of the progress of the Him-

alayan chain, as far as it could be traced, from the earliest geological

period to the present time. In this was pointed out the probable exist

ence of land with mountains already of considerable altitude, in the

earliest ages ; and to the general elevation of these older heights with

the rest of the area, the position of the great line of Himalayan peaks

was attributed, rather than lo any especial energy of upheaval along

that particular line in any of the later changes. Until the commence-
ment of the Tertiary period we can say little of the slate of the area,

but then the nummuliiic sea may be traced extending across the greater

part of Southern Asia, through Asia Minor, Persia, and Afghanistan, and

along the foot of the Himalaya, even to the Kahasiya hills, east of Ben-

gal. The mountain-area, above the level of the sea was at this time

probably restricted, for the traces of the ocean of that period have

been found in Tibet, at a place where a pass now rises to a height of

16,500 feet. At the close of the nummulitic period, a general elevation

seems to have taken place over all Southern Asia, and the table-land of

Afghanistan was finally raised above the Southern sea, which, however,

still swept over the whole of the existing plains of India; while the

Caspian probably extended over all the steppes of Western Turkistan,

to the foot of the Hindu-kush. To the north of the Himalayas, the

Northern sea appears to have covered the table-land of Tibet, occupy-

ing long fiords or estuaries between the mountain-ranges, which had al-

ready commenced to rise.

By the middle of the Tertiary epoch the Siwalik Range bad been

brought into its existing position, the whole of the great Tibeto-hlma-

layan system had been greatly raised, and the upward motion extended

to the basin of the Caspian, which sea was now separated from that of

Aral. But the Indian Ocean probably still covered the northern plains
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of India, nor was it until long- after that it retired to its existing shores.

Finally, the evidences of the diminution of the Himalayan ghiciers in the

existing epoch, which are lo be nnel wiih at all parts of the chain, were
attributed lo the change of climate that must have accompanied this last

change of the marine area, by which the conditions, becoming more
continental^ the summer temperatures would be raised, and the fall of

snow diminished, This, therefore, might have had the effect of causing

the snow-line and glaciers to recede, ahhough the actual elevation of

the mountains had been increased about 1000 feel.

4. Eruption of Vesuvius^ (from letters in London Daily News, dated

Naples, May 5 and 10, 1855.)

—

Saturday^ May 5.—Having purchased

our torches at Resina, we turned out of the high road into the compara-
tively narrow and heavy route which begins the ascent. It is formed of

loose volcanic dust and pulverized lava; and hard work it is indeed for

the weary horses to get along. Ours acted most prudently by refusing to

advance, so that, dismounting, we took to our legs. A woman might

have gone up alone, so dense were the crowds either coming or going;

for be it known that apart from curiosity many felt not a little relief at

the eruption, as iliough it had saved them from the disasters of an earth-

quake, and were full therefore of joyousness. As we got close under

the mountain we experienced something like disappointment, for the ele-

vation on which jhe Hermitage stands hid from our view the fire and

smoke and the streams of lava which even from Naples formed so mag-

nificent a spectacle. As we got higher and higher the glare of light

reflected on the sky became visible, and by the lime we had got lo the

Hermitage tlie grandeur of the scene began lo open upon us. Pushing

on from lliis point through cicerones and donkeys, horses, carriages and

christians, as bipeds are styled in Naples, we traversed for sonje dis-

tance the road which leads to the cone, when, turning sharp ofl' lo the

left, we arrived at a point on the stream of lava where it forms a cas-

cade. This is about a mile or a mile and a half from its source ;
and

here a vast crowd was assembled, as though it aflTorded the grandest

cofpo (rocchio. To tell the truth, your corresipondent labors to write

coolly, for such was the magnificence of the scene that were one to

trust loo much to his feelings he would be hurried into what might ap-

pear exaggeration. The lava on which we stood was yesterday a boil-

ing, moving stream ; it was still hot lo our feet, and taking up the loose

pieces of scoria the glowing fire was clearly perceptible beneaih ;
we lit

our cigars at it, and played all kinds of practical jokes ; and, jumping

over the fiery fissures, stood by the side of the bed of moving lava.

Imagine thousands of tuns of coke carted out together, and roHmg mass

over mass, and some idea may be formed of the noise—not that it was

loud, but a wide spread incessant sh-sh-sh-sh-like water over pebbles.

When a great accumulation of materials had been formed at the edge

of the precipice, the outer blackened crust broke up, and rolling over

into the abvss below, bounded from rock to rock down among ihe chest-

nut trees, which writhed and flamed tip, and then fell over. The im-

mense body of heat and light which then burst forth nearly scorched

and blinded us, and instinctively we held up our hands to ward it ofH

The breadth of the stream in this direction is 100 palms, says the Nea-

politan journal ; from my observation, I should say nearer 200 palms.
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Of course all calculation must be mere guess-work, as who can meas-
ure a fiery flood ? I never witnessed such mighiy results of power ap-

parently so uncoijuected wiib any cause. It produced the same fm-
pression upon me that the Toledo or Strand miyht do were either lo take
it into its head to walk. There was a solid plain which we might have
crossed some eight and forty hours before now going full drive over a

precipice some thirty or forty feet deep, and then srealing onward, as

it now is, through chestnut groves and vineyards and villages, and ihreat-

ening places of some consideration. Above the precipice the stream-
er rather two streams, which are united at the cataract—flows through
a plain in a serpentine form, and following back its course we arrived

at the foot of the cone. Half way up, we came upon the first of seven

mouths, all of which threw out either lava or stones, or both. Those
which threw out lava bubbled and gurgled over, while those which
made a greater effort and threw out stones, kept up an incessant noise,

as that of a distant, heavy cannonade. What a foreground was this!

Behind these in the distance the background was formed of heavy
masses of lurid clouds, showing otf by a strong contrast the vivid fires

in front. The lava flowed down the sides of the mountain in waves of

fire, and rolling through the valley we had just passed, precipitated
Itself into the gulf above which we stood at first. Of course we ladled

up some liquid lava and fixed some coppers in it, and then were glad to

move ofT. The wind occasionally shifted, and with it that curtain of

lurid clouds. Our guide warned us to he off on penalty of sharing the

fate of Phny, a consummation earnestly to be avoided, we thouf^ht, how-
ever great our respect for the old Roman. Since that eve^ning the

seven mouths have all resolved themselves into one. The lava still con-
tmues to pour down the mountain in the direction of San Sebasiiano,
Pollena and Massa di Somme, being the same direction it took in 1823.
It has already occupied the bed of a river, destroyed the plantations,
and is threatening still greater injury. The Marchesa St. Angelo, who
has property m that direction, has been removing his furniture from his

villa as a precautionary measure. In short, this iruption, though not so

effective a spectacle at a distance as the last, is far more imposfng when
viewed close, and threatens to be much more destructive.

Thursday, May lO.-The lava has now advanced ten miles from its

source and is doing terrible damage. I have before me the report of

Cozzol.no as to the latest changes which have taken place about the

cone. Just at the base of .t a lake of fire has been formed which looks
hke a red sea in an undulatory state. In the very center of this has

opened another crater, which is throwing out red-hot stones. On tl'e

morning of the 7ih the crater at the very summit fired, as it were, two
heavy cannonades

; and after sending forth lightninjr, flames and stones,
broke up altogether. In the middle of the cone ten craters have beeo
formed, and from these the lava pours forth like a river and runs on the

side of the Cavallo as far as the Minatore. Here four other craters have
been formed, which resemble gigantic exhibitions of fireworks. The
Whole of the sumnnt is therefore like a sponge and must inevitably fall =".

1 tie thin crust trembles under your feet. You may see the stones dance
wiin ine tremulous movement ; the part immediately round the crater
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looks like ihe sides of a heated copper boiler. Such is a true statement
of what is going on at the summit. There are reports of an opening
lofard Pompeii, which is not unlikely, and of another loward Resina,
but I have not been up for some days, as the danger is now very great.
Before I write again I shall make the attempt.—Last night I went lo the
scene of most stirring interest after an interval of two days. The
whole length of this usually quiet road was like a fair, and such was
the throng of carriages which were moving on in three lines that it was
whh difficulty we ever arrived at our destination. As we approached
the menaced neighborhood the inhabitants were removing their goods,
and on a bridge in the middle of the little township of Cercolo (through
which in the winter time thunders down from the summit of Vesuvius
one of those mountain rivers so well known in Italy) stood a company
of sappers. Creeping under llie solid handsome bridge into the bed of
the river, we went up in face of the lava, which, \vas now comintr rap-
iGiy down. Here agam were sappers, raising mounds on either side to

divert the ruin from some private grounds and keep the lava in one
straight course. The smoke which rose over the heads of the multi-
tudes told us we were close on the spot, and climbing up the bank and
walking along the top we looked down on this mighty mass of fire.

How changed the neighborhood in two days ? Where I walked on
Sunday night was now a sea of fire. The side road by which I had
come down into the main stream from Pollena and Massa di Somme
Was now full of blackened coke. The houses on the borders of the
Village had fallen—in one thirty poor people lived ; a small chapel wa»
swallowed up, a ^ntlenian's villa, and a sad extent of vineyard and
garden ground. On the other side of the great lava bed another stream
was branching of to San Sebastiano. We had hoped to cross it and
ascended to the cascade again, but it was no longer possible ; for as one
^ys speaking of a marshy country in the winter, the lava was out.
Ihe fire here had begun to enter the burial-ground of the little town,
out was diverted from hs course by a wall. On the opposite side of
the stream were the king and all the royal family. The banks on either
side were thronged with curious and anxious multitudes, whose faces
Were lighted up with the blaze of hundreds of torches and with the
^ore^ resplendent light of the rapidly-descending lava. Since the

^lorning it had moved a mile. It was like a vast river of glowing coke.
As it moved on, the tens of thousands of lumps rolled and tumbled one
over the other, crackling and grinding and grating; and when from the

very face of it a large lump fell otf, the appearance was that of an iron

furnace when the iron is being drawn. To make the resemblance more
complete, at such times men darted forward with long poles taken from
the neighboring vineyards, and pulled out great masses of lava in which
they imbedded money for sale. What struck me at first, and still

strikes me as the most majestic feature in the whole scene, is the slow,
sdent, irresistible motion of that fiery flood. Active almighty power
wuhout an effort! Sweeping everything before it, overcoming every
obstacle, growing up against intervening walls or houses, and devourlpg
them bodily, and then marching on in the same silent, unrelenting, irre-

sistible manner as before. There was a spot beneath my feet where a
fall of mason work had been built to break the violence of the winter
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floods: to this spot all eyes were directed. The fiery river would fall

over it in an hour; as yet it was distant from it seventy yards perhnps.

Gradually it rose in height and swelled out its vast proportions, and ilren

vast masses fell off and rolled forward ; then it swelled again as fresh

matter came pressing down behind, and so it broke, and on it rolled

again and again till it had arrived at the very edge. There was a gen-

eral buzz and murmur of voices. The royal family stood opposite to

intermingled with the crowd looking on with intense anxiety. At

last it broke, not hurriedly, still with a certain show of majesty. At first

a few small lumps fell down; then poured over a pure liquid of metal

like thick treacle, clinging sometimes mass to mass, from its glutinous

character, and last of all tumbled over gigantic lumps of scoria. Then

on it moved once more in its silent regular course, swelling up and

spreadmg over the vineyards on either side ; and now there was a rush

for the road which traverses this lava-bed. Houses and the bridge bor-

dered the road, the carriages had all been ordered ofF, and the bridge

was being broken down—we were cut off completely- The sentinels

would not let us pass, and struck us and drove us back ; but we forced

our way, and then found too surely that it was impossible to get on.

The bridge was half demolished, and by the light of the torches we

could see the soldiers above working away with the pick and the axe.

We had therefore to retrace our steps, and making a long circuit through

the open country and over walls, came round to the top of the bridge.

Run" said the sentinels, "or you will be too late." VVe crossed the

narrow parapet which was still remaining, and soon afterward down

went the whole fabric* In this way it is hoped that the lava will be di-

verted from the townships of St. Sebastiano, Massa di Somme and

Pollena, which stand on either side and have as yet only suffered par-

tially, Cercolo, through which, however, the stream is rolling, will be

sacrificed. The expectation is that the lava, should the eruption con-

tinue, will flow down to the Ponte Maddaloni and into the sea. So grand

((

*

and so destructive an eruption has not been known for many years, and

even now we cannot tell how or when il will terminate. The mouniaia

is literally seamed with lava and many fear a violeni explosion as the

final scene of the tragedy,

5. A Manxial of Elementary Geology^ or The Ancient Changes of the

Earth and its Inhabitants as illustrated by geological records; by Sif

Charles Lvell, M.A., F.R.S., &c- 5th edit, greatly enlarged, and

illustrated with 750 woodcuts, Boston, Little, Brown & Co. 1855.—

This new edition of " LyeiPs Elementary Geology" has received very

large alterations and additions, much new matter bein^ introduced, both

from the extended investigations of the author, and the various re-

searches of other geologists. It is the ablest and fullest work of ih^

kind in the English languao^e.

The edition issued by Messrs. Little, Brown & Co., is the English

edition, and not a reprint, having therefore all the perfections of the ori-

ginal work in the cuts and letter press.

6. Fossils of South Carolina; by Prof. M. Tuomey and Prof. F. S.

HoLiiiEs, 4to. Charleston, S. C—•No. 2 of this elegant work has just

been issued.
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1. Naturgescliichte der Vulcane und der damit in VerhinduvQ ste*

henden Erscheinungen^ von Dn George Landgrebe; Mltgliede inehre-
rer gelehrten Gesellschaften. 2 vols,, 8vo. Gotha, 1855.—Dr. Land-
grebe has given in this work condensed accounts of all the volcanoes
of the world in the first volume, and general views on their distribu-

tion, the nature of volcanic rocks and other topics in the second. He
has overlooked the recent accounts of the Hawaian volcanoes in this

Journal, and also the Geological Report by J. D. Dana, in which a large
part, is devoted to the subject of volcanic islands and phenoinena.

8. Lehrbuch der chemischen und physikalischen Geologie^ von Dr.
GusTAV BiscHOF. Bonn. Part 7 of this excellent work on Chemical
Geology, has recently been issued,

9. Uebersicht der Resullate mineralogischer Forschungen \m Jahre
1853, von Dr. Adolf Kenngott. Leipzig:, 1855. T. O. VVeigel.

This is another issue of Dr. Kenngott's Mineralogical Annual, con-
taining abstracts of all papers published on Mineralogy and related top-

ics during the year 1853. It expends to 174 pages quarto. ^ We shall

return to it again in a future number of this Journal.

10. Versuch einer Moiw^ravhie des BorazUes : Eme fassliche anrre-

wandte Darsteliung des jeizigen Standes der Krystallologie und ihrer

neuesten Richtung : Ein Beitrag zur Geschichte dieser Wissenchaft
und zur Kenniniss der Steinsalz-La^jersiatten und ihrer Bildung; voa
G. H. Otto Volger, 241 pp., 8vo. Hannover, 1855, C. Riimplen

11. Materialen zur Mineralogie Russlands^, von Nikolai vo^^ Koks-
CHARow, Berg-Ingenieur, Mitglied der R. K. Mineralogischen Gesels-
chaft zu St. Petersburg, und des Naturforschenden Vere'ins zu Mos-
kau, Lief. 6, 7, 8, 9, 10, 11, 12. 8vo, with plates in 4to. St. Peters-
burg, 1854,—M. Kokscharov, in these numbers continues his excel-
lent work on Russian Mineralogy. A large number of new forms of
crystals are carefully figured in the 4to plates. With part 9 the sec-

ond volume of the work commences. VVe shall make citations from
the work at another time.

12. Die geologische Uebersichtskarle des miftleren TheiJes von Sud'
Amerika^\Qn Franz F'oettehle; mit einem Vorworte von W. Haidin-

g^^ 22 pp., 8vo, Wien, 1854.—The geological map of South Amer-
ica accompanying this pamphlet is nearly two feet square. It is col-

ored to represent the geoloj^ical fornnalions, and combines the results

of the observations of various travellers. The details are more fully

and exactly given with respect to Brazil, as staled in its title.

'/

III, BoTAKY AND Zoology.

jf the Vegetable World : a Popul '/

Professor of Botany in the University of Jena. Illustrated with en-

gravings. First American, from the London Edition of Henfrey. Edi-
tt;d hy Alphonso Wood, M.A." Cincinnati and New York, 1853.—
The first iind principal remark we are called to make upon this book is

that it appears under a false title. Prof. Schleiden, at the soliciiation

or friends, committed to the press, in 1847, a discursive course of pop-
"'"" '

• "' '''Life. His interesting and very

Skoond Series, Vol. XX, No. 58.—Julj, 1 855. 17
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characteristic volume, enlilled " Die Pjlanze und ihr Lelen ; Populare

Vortrage^ was admirably translated in England by Mr. Henfrey, and

published by Bailliere in 1848, under the English title of ^^The Plaiit;

a Biography ; in a series of Popular Lectures." The English publisher

has beautifully reproduced the plates and the vignettes; and Mr. Hen-

frey's known ability is a guarantee that the text is faithfully rendered.

In causing the book to be reprinled in this country, where it had already

become pretty well known, Mr. VA^ood has taken what we must call the

unwarrantable liberty of ahering the title, as above.

What was the object of the change is more than we can imagine.

Perhaps the factitious title was thought to be a more taking one than

the real. So, indeed, it lately proved in the case of a friend of ours,

who was taken in by it. Having purchased the new book by its title,

he found, to his chagrin, that it was only a reprint (with the pretty vig-

nettes and engraved frontispiece left out) of ^^ The Plant,'' translated

by Henfrey, a copy of which had long adorned his library. This mis-

hap makes us regret that we had neglected to indicate this danger when

the American reprint made its appearance in such a guise* VVe fully

absolve Professor Wood from any equivocal intention in the matter; but

taking liberties with names and title-pages is neither proper nor safe.

The omission of the vignettes at the head of each lecture and of the en-

graved frontispiece might have been excused if the fact had been men-

tioned. The paragraph which relates to them in the author's introduc-

tion is duly given, as is a reference or two in the body of the work;

but tlie pictures themselves have silently vanished; and some of the

notes referring to them are mutilaled so that the innocent reader would

.not detect the omission. So also Mr. Henfrey 's name has almost van-

ished from the title page of his own literary production. We likewise

miss Henfrey's sensible advertisement, stating that he had confined him-

self to the simple rendering of Schleiden's language into English, re-

taining *' the peculiar character of the original,'' and leaving its fatjlls

and its beauties,—equally characleristic of the able but excentric au-

thor—to speak for themselves. The author himself, in his introduction,

takes special pains to place this volume before the public in the proper

light, namely, as a course of popular lectures, cast in a mould befitting

for oral delivery, but not to be judged by the rules applicable to a trea-

tise or a series of essays. Nevertheless, for some unaccountable reason,

the American editor has thought fit to change this poijit of view as much
as possible, by sedulously substituting ihe word 'Essays'" for 'Leclures'

throughout the Introduction, and by transforming the twelve * Lectures'

into 'Chapters:' while the word Mecture' is carefully weeded out

wherever it occurred in the discourses, and chapter awkwardly substitu-

ted foi it. Turning to bis preface, we find no explanation of'ihis inter-

ference beyond the remark that : *' In bringing this volume before the

American public, we have availed ourselves of the English transhilion

of Arthur Henfrey, F.L.S. The only objections to this excellent ver*

sion which have appeared obvious to us were such as resulted from ihe

translator's fidelity. In endeavoring to preserve, by a literal renderingi
Ihe true spirit and the glowing style of the original, he has given us oc-

casionally sentences too long and involved, and sometimes too much
encumbered with epithets to suit the genius of our language. In such
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cases, we have frequently ventured to substitute a more simple'version
of our own.**' If what we have noticed are specimens of the sub-
stitutions referred to, we can only say ihat the objection of fidelity to

the lang(jage and true spirit of the original is removed by the Ameri-
can editor as far as possible under the circumstances; but the sirn*

plicily of the new version is more apparent to us than its propriety
or taste. A, g.

2. De Vriese and Harting : Monographie des Maraitiacees. Ley-
den and Dusseldorf. 1853. Elephant 4to, pp. 60, with 9 plates.—The
systematic part of this work is by Prof De Vriese of Leyden. The
researches upon the anatomy and organogeny of the genus Angiople-
ris^ followed by considerations upon the structure of Ferns in general,
are by Prof Harting of Utrecht. Both parts possess much interest for

botanists. The number of species appears to be unduly multiplied.

To one of de Vriese's new species from Luzon must belong Mr. Brack-
enridge's Angioptcris altenuala^ of the Ferns of the U. S. Exploring Ex-
pedition,—a volume long since printed, but the publlcatioa of which is

unaccountably delayed.
3. Pritzel : Iconum Botanicarum Index Loctiplelissimus. Berlin.

1854. pp. 1183, imp. 8vo.—A most useful volume, containing referen-

ces to 80,000 botanical figures; the names arranged in alphabetical

order, in double colums, closely printed, in very neat style. The price
of the book is very moderate.

4. Botany of the Southern Stales. In two parts. L Structural and
Physiological Botany and Vegetable Products, II. Descriptions of
^^outhera Plants, arranged on the Natural System, preceded by aLin-
naean and Dichotomous Analysis. By Prof. John Darbf, A.M. New
York

: Barnes &l Co. 1855. pp. 612, 12mo.—Prof. Darby is a dls-

tinguished teacher, and he has devoted much pains and study to the

preparation of the present work, especially to the structural and physi-

ological part of it. In this department he has been an original observer;
"vvhile in Systematic Botany,—which has many more votaries in this coun-
try, pursuing ii to a certain extent,—he would probably claim to have
^ good general, but no very profound acquaintance. The book is

excellently planned, and is well adapted fur its purpose,—that of a
text-book for the Colleges and High Schools of the Southern Slates.

While we cordially commend it in this view, we are free to say that a
cursory perusal has indicated not a few points which are open to crit-

icism. Most of Ihem, at least in the structural part, however, are cases
in which views once maintained by writers of authority, or even still

current, are adopted long after they have ceased to be tenable. The
remark may also apply to some original suggestions, such as that of
the use or final cause of spiral vessels in the vegetable economy, and
that on the structure of the monocotyledonous stem as compared with

Ihe dicotyledonous. An inspection of any herbaceous stems of these

two classes of plants suffices to show that ihey belong to two distinct

types, which cannot be reduced to one in the manner that Professor

Darby supposes, whatever view be taken on the vexed question of en-

dogenous growth. It is now well understood thai the name of Endogen
is not a very happy one

;
yet the structure of such stems is none the less

distinct from the exogenous structure. On Prof. Darby's theory, if wc
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rightly understand it, the stem of a Cycas or a Cereus should exhibit

the endogenous, and a corn-sialk or asparagus-shoot the exogenous,

structure. But this is not the place to discuss the queslion.

The vitality of an erroneous statement is truly wonderful. A century

ago Adanson published his account of the great Baobab trees of Sene-

gal and Cape Verde, which account was corrupted by one or more pop-

ular writers about thirty years ago, in such a way as totally to mislead

authors of high authority, such as the De CandoUe's, and to jiive general

currency to an estimate of the longevity of these trees which was totally

unwarranted by the facts as narrated by Adanson, This falsification

was pointed out eleven years ago, by the present writer (in the North

American Review for July 1844): nevertheless the current statement

has been reiterated ever since, in various works, of considerable author-

ity or prelension. Prof. Darby has now repealed it v/Uh an addition

which caps the climax of absurdity. He says,—doubtless copying

from some other work, we know not what one :

" A remarkable case of the deposinon of external layers of dicoly-

ledonous stems is related of the Baohnb-tree [Adansonia digit ata) of

the Cape de Verde Ishinds. In the year 1400 Grew cut his name on

two of these trees, and in 1749 (349 years afterwards) Adanson exam*

ined the same trees, and found the names with more than 300 layers

of wood deposited over them/' (p. 31.)

-We had long ago shown that Adanson never pretended to have found

any such thing, and that the current account asserting this was fount3ed

upon some strange misiatement or pure fiction. But in the present

narration, Grew^ the Vegetable Anatomist, who flourished in the latter

part of the seventeenth century, and who perhaps was never out of

England in his life, is said to have cut his name upon two Baobab-trees

at the Cape de Verde Islands in the year 1400 !

The old notion of spongiohs at the extremities of roots,—organs

which have no existence as described— is adopted on p. 39 : but in the

description they are confounded with the root-hairs, which are not the

spongiohs of DeCandolle, nor are they ''composed of lax cellular tis-

sue," being only definite and free portions of superficial cells prolonged

into tubes.

So far from the origin of adventitious buds having ''completely

eluded the research of philosophers,^' no part of organogeny is better

known. The facts of the case are to be found, however, not in the

speculations of Duhamel and Knight, or the assumption of Lindley (tha

iheir origin is connected with an anastomosis of woody fibre), but in the

neat microscopical researches of Trecul and other modern observers.

The statement that the leaves of Pines, &c., " do not form a single

spire, but a compound one, consisting of three or four spires running

parallel to each other,'' shows that the writer has not discriminated be-

tween the real spiral on which the leaves are arranged, and the ap-

parent or secondary spirals which necessarily become most conspicu-

ous when the leaves are approximated. A moment's attention to the

subject would enable Prof. Darby to express the elementary facts of

phyllotaxis both correctly and clearly.

The fall of the leaf by an articulation has surely been much better

explained by investigatioas of the facts of ihe case, by no meaas of

I
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very recent date, than by Lindley^'s crude and imperfect hypothesis,
which is most satisfactory to the author. For the want of a notice of
errata (which are numerous, owing to the printing of the work at a
great distance from the author's residence) we cannot ascertain what
species is intended, on p. 60, by Magnolia heterophjlla.

But what surprises us most is to find, now and ihen, in the course
of a chapter which is on the whole clear and satisfactory, some gross
absurdity like the following :

" Raspaii asserts that the pollen is a production of the internal surface
of cells within the iheca, to which the grains are attached by a funicle.

This is denied by olher'botanists." (p. 78.)
This is all that is given on the subject of the formation of pollen,'

a subject on which perhaps it was not necessary to say anything in so

elementary a treatise; but whatever is staled should have some resem-
blance to or compatibility with what is true, or what is or has been
generally thought to be true. Whereas this statement is wprse than

that of the writer of an introduction to Astronomy would be who in-

formed his pupils that: Ptolemy asserted that the sun and the other

heavenly luminaries revolve around the earth : but this is denied by
other astronomers :—inasmuch as Ptolemy was an authority in his day,

and his view was long received, while RaspalTs never was, the entire

absurdity of it having been made as patent before Raspaii wrote as it

is now; ^nd the formation of pollen is fully explained in most intro-

ductory works. ^
The crude, but Ibftg current notion that a young stem bends towards

the light because " the side next the light deposits its carbon, and be-

comes firmer, and is contracted, while the other side remains turgid

with unassimilated fluid," it is not so surprising that our author should

continue to adopt. Yet, as he has evidently given particular attention

to physiological questions, he ought to have known, before the year
1855, that this hypothesis has been demonstratively proved to have no
foundation, as he might have learned from the pages of this Journal,

and from editions of the principal text-books now two or three years old.

In respect to so large and so common an embryo as the Horse-

chestnut, it is curious to read ; "there is apparently but one cotyledon.

Prof. Lindley says, that, by dissection, there is a slit which indicates

the division between the two bases of a pair of opposite confluent

cotyledons." It is hardly worth while to bring in the dictum of a dis-

tinguished foreitrn professor to vouch for a fact which the youngest

of Prof. Darby's pupils could verify in a moment, by slicing a horse-

chestnut, or observe directly when these large seeds germinate in the

spring. If, however, these pupils proceed to verify, upon a grain of

corn, or the seed of most other common Endogens, the Professor's

definition of the monocotyledonous embryo ; viz, that "it is a homo-

geneous, cylindrical body, tapering at both ends, with no distinction of

radicle, plumula or cotyledon," they will naturally be not a little puz^

zled by the total discrepancy between the definition and the fact.

Our author gives an account of the formation of the embryo on the

Schleidenian hypothesis alone, thus impliedly by adopting that view ;

but without making the least allusion to the mass of observations, of

which he caanot be wholly ignorant, which havo negatived every es-

a.
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sentlal point of the hypothesis, and every presumption that may have

existed in its favor.

The only additional remark for which we have room relates to a

question of lasfe. We are confident that our excellent friend, on being

made aware of the idea which his paragraph, No. 241, conveys solely

through the unfortunate choice of a phrase, will in another edition no

longer speak of our Savior as yielding His assent lo the sentiment of

a quotation from Young^s Night Thoughts. a. g.

5. Wheat from jEgHops.—The announcement hy Prof Dunal, of

Montpellier, two or three years ago, thai M. Fabre, of that vicinity, had

convened jEgilops iriticoide.s into wheal, by cultivation for several

generations, excited a lively sensation, which has not yet subsided.

Prof Dunal appears to have bali.sfied himself that ^gilops trilicoideSj

or rather its ancestor, ^. ovafa^—a common grass on the southern

coast of France,— is the original of wlieat, and Prof. Lindley has

adopted this opinion. This, if true, would be the only instance in

which any one of the staple cereal grains has been identified with a wild

original. DunaTs published account has called forth many detailed

discussions, in which various views have been maintained : but at length

a few simple experiments of M. Godron of Besanyon appear to have

disposed of the question. M. Godron's paper is published in the An-

nales des Sciences NaturelJes^ vol, ii. for 1854, No. 4. He remarks, in

the first place, that the so-called species, JEgilops triticoides^ is only of

sparse and occasional occurrence ; that il is seldom if ever found ex-

cept in the vicinity of wheat fields, and in the di^^tricts where M. ovala

abounds as a wild plant ; that intermediate states between ^, ovaia and

jE. Iriticoide.s do not occur, as they are apt to do between races or vari-

eties of any species ; but that M. Iriticoides itself varies in certain re-

spects and according lo the kind of wheat which is cultivated in the

neighborhood ; and, finally, thai the wild M. Iriticoides usually pro-

duces very little seed. From these considerations he was naturally led

lo suspect M, iriticoides to be a hybrid, resulting from the accidental

fecundation of M. ovala by the pollen of wheat. And this conclusion

he lias verified by direct experiment ; that is, he has raised M, trili*

coides from seeds produced by impregnating the ovaries of ^. ovala

by wheat pollen. At the samj time, and in'the same manner, M. Go-

dron produced a new and analogous hybrid by impregnating ^gHop
triarisfata with the pollen of common wheat; as well as another by

impregnating ^. or^ra with the pollen of Bearded Spelt {Triticum

SpeUa, barbatum). It seems, therefore, most probable that M. Fabre^s

iEi^ilops-wheat owed its origin to the accidental fertilization of the ^*
iriticoides experimented with—itself a hybrid between wheat and M'
ovaia—by the pollen of its male parent, wafted from adjacent wheat-

fields ; the cross-breed returning to the male type in the usual manner
under such circumstances.

This evidence, however, does not convince Dr. Lindley; who objects

that M. Godron and others have not explained what the origin of wheat

has been, if it is not a domesticated condition of Mgilops

:

—an under-

taking which we must say is by no means incumbent upon M. Godron,

who had accomplished his object when he has shown, as he has clearly

done, that M. Fabre's famous experiments do not prove JEgilops to be
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the original of wheat ;—although in his opinion the two should be
ranked in the same genus. Can Dr. Lindley indicate the wild original
of Maize, Rye, Barley, or Rice? And does the fact that the originals
(if ihey indeed exist) are unknown, render it any more likely that

these cereal grains are the progeny, in altered guise, of some other
known Graminea3 ? A. g,

Q' Botanical Necrology and Intelligence.—We have to record the

death of two distinguished botanists, viz. Dr. Molkenboek, of Leyden,
an accomplished muscologist, the author, in conjunction with Dr. Dozy,
of the Bryologia Jaranica^ a work recently commenced, and of which
five fascicles have been published. The surviving author. Dr. Dozy,
informs us that he shall continue this excellent work, notwithstanding
this great calamity, if it shall meet with a sale sufficient to defray the

expenses of production. Dr. Molkenboer died in September last, at

the early age of 38, deeply regretted by a wide circle of friends.

C. A. Meyer, long a distinguished member of the Imperial Academy
of St, Petersburg, and, since the removal of the late Dr. Fis^cher, the

Director of the St. Petersburg Botan'c Garden, of late years the princi-

pal representative of botanical science ut the Russian capital, died on
the 25th of February last, at the age of 59 years, ll is said that the

important position vacated by the death of Dr. Meyer has been offered

to Prof. Griesbach of Gottingen, and that he will probably accept it.

A. G.

rf a New Genus of
DELL, M.D.*— In a paper on the geology of Kentucky by Dr. Shumard
and myself, published in 1847, the figures of several new Crinoidea

^ were given, and among the rest that of the remarkable individual which
lam about to describe. It was found in Grayson County, Ky., near
some mineral springs which have attracted considerable notice on ac-

count of their medicinal qualities. A very slight examination of this

Crinoid, I think, will satisfy any paleeontologist that it must form a new
genus.

AcRGCRiNUS. (f/Koocr, extremus^ and stgivov^ liliitm.)—Body goblet-

shaped, constituted of about 16 series of plates generally hexagonal,
and increasing in size from the base to the summit, each series includ-

ing from 20 to 25 pieces, the last supporting 5 large arm-bearing plates^

Avhich give origin to 20 rays composed of a double row of tentaculated

joints; pelvis undivided? larije, circular, saucer-shaped ; column round,

consisting of thin, serrated joints gradually expanding towards the base

of the cup.

The specimens of this crinoid yet discovered have not enabled us to

determine with certainty the position or character of the oral orifice, or

the number of pieces composing the pelvis. Its claims to form a new
genus rest upon the extraordinary number of series of plates constitu-

ting the body from the pelvis to the arms, and the increase of the plates

in size as they ascend. To this may probaby be added, an undivided

pelvis, in which it agrees with no genus but Platycrinus, which is sep-

arated from Acrocrinus as widely as possible by the number, size, and
arrangement of its plates.

* Communicated for this Journal.
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Acrocrinus Shumardi.—But one species of this crinoid has been

found. In this, the plales are thin, smooth, and without ornament.
The body of the hirgest specimen from ihe pelvis to the rays is two

inches in length. Alimentary canal round and diminutive.

The figure represents the specimen descrlhed, showing the body fiat-

lened and somewhat mutilated, with one ray and a part of°he column at-

tached. An interesting feature in this specimen is the presence of a uni-

valve mollusc
(
Capulus) on the summit of the crinoid, in a position to have

been grasped by the arms of the living animal. In the paper lo which

reference has been made, we ventured the suggestion that the encrinite

was probably devouring the shell-fish at the tune when it perished, but

the disproportionate size of the prey to the eater caused a doubt us to

the correctness of this opinioa. Since that time however we have fo^o'»
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numerous specimens of encrinltes with univalve nnollusca in a similar

position, and now no longer question the truth of our first conjecture,

Localily.—Carboniferous limestone, Grayson County, Ky., associated

with Archimedes, Pentremites florealis, Poieriocrinus spinosus, Owen
and Shumard, and mumerous undescribed Crinoides.

IV. Astronomy.
t

1. Elements of Dien's Comet, (Compt,.Ren., t.40, p. 636.)—The fol-

lowing parabolic elements of the comet discovered Jan. 14, by Mr.
Dien of ihe Paris Observatory were computed by Mr. Oudemans from
the observaiion at Berlin of Jan, 15, Kremsmunsier Jan. 28, and Ley-
den Feb. 17.

Perihelion passage 1854, Dec. 16074, M. T. Greenwich.

Long, perihelion, - - . . 165*^ 52^ 47^' ( Mn. Eqnx.
((

\asc. node, - - - - 238 19 8 j 1855, Jan. 1

Inclination, 14 10 57
Log, q., . - - . . 0'13588

Motion direct. *

2. New Planet, ( Asfron. Jour., No. 84.)—Mr. Chacornac of the Paris

Observatory discovered a new planet on the 6ih of April, in the 13ih

hour of right ascension, which has been named Circe. It is of the

eleventh magnitude, and if an asteroid, forms the thirty-fourth of ihe

group. A set of elements for this planet has been computed by Lesser

from the following observations:

1855, h. m.

April 6, 14 44 140 204° 57' 5"-3 -7° 27' 58"'l Paris.

13,10 2 54-1 203 36 35-4 6 38 57-2 Vienna, Berlin.

20, 10 49 20-7 202 12 53 3 -5 49 36 -6 Berlin.

1855, April 20-4509 M. T. Berlin.

Mean anomaly, - - - - 38° 48' 53"0
Long, perihelion, - - - 157 51 19 -7 ) Mn. Eqnx.

asc. node, - • - 184 1 45 -3 ^ 18550
Angle of excentricity, - - 6 34 5
Iticlination, - . . - 5 10 10 -5

Log, semi-axis major, ... 0-426961

Mn. daily motion, - - 2909565
5*. New Planet, (Astron. Jour., No. 84.)—A thirty-fifth member of the

group of asteroids was deiecied by Dr. Luther in Bilk, April 19,

which has been named Leucothea. The following positions were ob-

tained by Professor Rumker:

h m s Planet's R. A. Planet's Dec.

1855, April 21 10 13 18-6 180° 57' 46"-l -5" 10' 16"-7 19

22 10 40 130 49 21 3 -5 10 45 2
4. Neiv Comet, (Astron. Journ., No., 84),—Dr. Schweitzer discov-

ered a telescopic cornel at Moscow on the llih of April, and observed
it as follows :

1855 April 11, . - - 184" 40' -17° 20'

15^ . . . - 182 20 -13 40
Second Sekizs, Vol. XX, No. 68.—July. 1865. 18
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5. Cause of the Zodiacal Light ; by Rev. George Jones, Chaplain
U. S. N., (Astron. Journ., No. 84.)—In my recent cruise in the U. S,

steam-frigate MIsvSissippi, chiefly in the China and Japan Sens, but lak-

ing us also around the globe, I had excellent opportunities for observa-
tion of the Zodiacal Light. This light, you know, appears to the best

advantage within the tropics, where it stretches upward to a great ele-

vation, and is a rennarkable object ; but it is also very desirable to ob-

serve it in high latitudes ; and in this also T was favored, as our voy-

aging extended from 4V north to 53° south latitude, and in some in-

siances our transitions, for weeks together, were very rapid, thus giv-

ing me opportunities for observing whether any parallel could be made
or not.

I was also fortunate enough to be twice near the latitude of 23'' 28*

orih, when the sun was at the opposite solstice, in which position the

observer has the ecliptic, at midnight, at right angles with his horizon,

and bearing east and west. Whether the latter circumstance affectef*

the result or not I cannot say ; but I then had the extraordinary specta

cle of the Zodiacal Light, simultaneously at both east and west horizons,

from 11 to 1 o'olock, for several nights in succession.
In the first part of our cruise my observations were of a desultory

character; but I soon began to see the necessity of great precision,

and accordingly constructed star-charts from a celestial globe (a small

but excellent one) that happened to be on board, which charts I after-

wards had cut in wood at Canton, and thus I was furnished with materi-
als for accurately recording all the changes of this phenomenon, not

only in successive nights, but also in the successive hours of the same
night. My rule was to draw on my chart the boundaries of the Zodi-
acal Light as exhibited among the stars, with such annotations as tlie

case required
;
and then, again do the same after an interval of an hour

or half-hour
;
and so to continue, generally as long as the boundaries

could be made out reliably ; then, if the morning admitted it, to resume
the observations at the earliest possible hour, and so to proceed until

the dawn. I have thus, in many instances, observations for every hour
of the night.

^

At an early period I began to query whether the moon, when near
Its full, might not give a Zodiacal Light : and at last when I had fnined
more experience in observing, and in the peculiar character of ihis

light, I was able to get, at difTerent periods, fourteen reliable observa-
tions of what I think must be consfdered a Zodiacal Light produced by

the moon. I have also two records of a distinct Zodiacal Light pro-

duced by the joint action of the sun and moon, i. e. at the hour when
the moon, then near its first quartering, was about 65° above the west-

ern horizon
; the reflection from the combined light of the sun and

moon being sufficient to overpower the moonlight proper, and thus to

produce a decided stream of light in the sky wiihin the Zodiacal-Light
boundaries. The latter of these observations was the more remarkable
inasmuch as the moon was then wiihout the boundary of this reflected
light.

_
You will excuse my prolixity in stating these varieties of observa-

tion, for the conclusion from all the data in my possession is a startling

one. It seems to rae that these data can be explained only by the
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supposition oF a nebulous ring with the earth for Its centre, and lying

wiihin the orbit of the moon. This conclusion seems to evolve itself,

1st, from the simultaneous midnight east and west observations, which
preclude the possibility of a ring around the sun wiihin the earih's orbit

;

2d3 from the great hourly lateral changes (ofien semi-hourly) in the

boundaries of the light caused by the observer's change of place, in

that time, as regards the ecliptic or axis of the Zodiacal Light, which

lateral change in the light is too great to allow of our considering it at a

distance of 170,000,000 of miles, as its lower end would be, near dawn,

if it is a ring around the sun and beyond the earth's orbit ; and 3d,

from the moon's Zodiacal Light, if real, which I think it is. That it is a

ring, the unbroken continuity of my observations satisfactorily deter-

mines. For more than two years I never failed to see this Light, eve-

ning and morning, when the moon and clouds did not interfere : and,

except one evening, I have continuous records of this kind.

I could get no parallax; but, on the contrary, as we went south, the

boundaries of the Zodiacal Light changed with us to the south among
the stars ; and. so vice versa^ towards the north, caused, doubtless, by

the rinse's presenting new portions of its wide reflecting surface to the

sun's light.

-ftGl

I. Contributions to Meteorology.—Mean results of Meteorological

Observations made at St. Martin, Isle Jesus, Canada East, (nine milea

west of Montreal,) for 1854 ; by Charles Smallwood, M.D.—The

geographical co-ordinales of the place are 45° 32' N. Lat., and 73° 36'

W. Long. Height above the level of the sea, 118 feet.

Barometric Pressure.—The readings of the barometer are all cor-

rected for capillarity, and reduced to 32° F. The whole of the means

are obtained from three daily observations taken at 6 A. M., 2 p. M., and

10 p. M.

The mean height of the barometer in January was 29516 inches,

in February 29-520, in March 29-024, in April 29440, in May 29-731,

in June 29-814. in Julv 29916, in August 29-910, in September 30 001,

in October 29-949, in November 29764, in December 29-540 inches.

The highest reading was on the 23d of December, and indicated 30954

inches; the lowest was in March, on the 16th day and was 28607,

inches; the yearly mean was 29-677 inches; the mean yearly range

was equal to 1907 inches. The atmospheric wave of November was

marked by its usual fluctuations, the final trough terminated on the

25th day.

Thermometer.—The mean temperature of the air, by the standard

thermometer, was in January 10° 92, in February 12° 20, 'i March

25° S4, in April 37° 75, in May 57°-17, in June 63° 80, in July 76 20,

in August 68° 31, in September 58° 01, in October 48° 40, in November

32° 99, in December 7° 35. The highest reading of the maximum ther-

mometer was on the 20ih of July and marked 100° 10, the lowest read-

ing of the minimum thermometer, was on the 23d of December and was

36° 20 (below zero). The mean temperature of the quarterly peri-

ods was. Winter 13° 26 Spring 40° 25, Summer 69° 43, Autumn 46° 46.

The yearly mean was '41° 57, and the mean yearly range 136° 30.
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The greatest intensity of the sun's rays was in July, and indicated

140° 2, ihe least intensity was in December, and was 58° 0, and ihe

lowest point of terrestrial radiations was —36° 9, (below zero) in De*

cember.

The mean humidify (saturation being TOOO) was, in January "843, in

February -825, in March -840, in April '^35, in May -723, in June -780,

in July -709, in August -714, in September -781, in October -874, in

November *878, in December "850, The yearly mean was -804, which

was minus •021 of last year.

Rain fell on 80 days ; it was raining 231 hours 16 minutes, and

amounted to 40*505 inches, and was accompanied by thunder and light-

ning on 14 days. I observed no yellow matter in the rain, which fell

this year. The amount of rain which fell in January was 1*067 inches,

in February 0-150, in March 0-910, in April 7886, in May 3'418, in

June 8-384, in July 0'174, in August 2 265, in September 6167, in

October 4*844, in November 5'J30, in December 0-1 10 inches.

Snow fell on 53 days, it was snowing 222 hours 6 minutes, and

amounted to 97*45 inches on the surface- The monthly. fall was as fol-

lows : In January the amount was 1798 inches, in February 23*96, in

March 28-61, in April 403, in October 3 10, in November MO, in De;

cember 1867 inches. The first snow of the winter 1853-4 fell on the

15th day of October 1853, and the last fell on the 30th day of April 1854;

the whole amount of snow which fell in the winter 1853-4, amounted

lo 11681 inches. The river Jesus was frozen over on the 28th day of

November. The last steamer left Montreal (on the St, Lawrence) on

the 7th of December 1853 ; the first steamer arrived at Montreal on the

22d day of April 1854. The winter 1853-4 fairly set in on the 17lh

day of December.
The amount of evaporation was measured regularly from the 1st of

April to the 31st of October, and amounted in April to 1'86 inches, in

May 4' 13 inches, in June 295 inches, in July 5' 12 inches, in August

4*70 inches, in September 3*11 inches, in October 1*49 inches. This

period includes what I consider could be taken with anything approach-

ing to accuracy, owing to frosty weather. The greatest amount of evap-

oraiion I have observed here, was on the first six days of June and

amounted lo 1*00 inches. The month of July was remarkable for its

dryness the amount of evaporation in the month was 5*12 inches, and

the amount of rain which fell amounted only to 0'174 inches, the tem-

perature was 8° 2, above that of last year. Very few birds were seen in

the fields, owing to the scarcity of water, and vegetation suffered very

much from the unusual drought. The mean humidity of the month was

•709, while ihat of the corresponding month of last year was '727, and

of 1853, 845.

The most prevalent wind, during this year was the N. E. by E.

;

ti)e

least prevalent was the S.S. E. In the winter quarter the most preva-

lent wind was the N. E- by E. and the least S. In the spring quarter the

most prevalent wind was the N. E. by E. and the least S. S. E. IiJ

the summer quarter the most prevalent wind was the S. VV. by W. and

the least so the E. In the autumn quarter the most prevalent wind was

W, S. W. and the least E. The greatest velocity of the wind was on

the 4th day of December, and was 40' 17 miles per hour, the yearly

^,
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mean of the maximum velocity was 19'53 miles per hour, the yearly-

mean of the minimum velocity was 0-16 miles per hour. The quarterly
means were as follows: winter maximum velociiy 1706, minimum ve-

locity 0'12; spring maximum velocity 19*86, minimum velociiy O'Sl
;

summer maximum velocity 55-51, minimum velocity O'OO ; autumn
maximum velocity 1380, minimum velocity 0-31 miles per hour.

Crows wintered in this place although the winter was very severe,

wild geese, Anser canadensis^ were first seen on the 20ih day of April
;

swallows, Hirudo rvfa^ were first seen on the 12th of April; shad, Alosa^
were first caught m this neighborhood on the 30th of May ; fire-flies,

Lampyris corusca^ were seen on the 12ih day of June ; frogs, Rana^
were first heard on the 2nd of May, The ''*• Rossignol'''' (the harbinger

of the Canadian spring) was said to be heard on ihe 16ih of March,
and snow-birds were last seen on the 27lh of April.

The Aurora Borealis was visible on 50 nighis as follows :

January 8/A, 2.40 A. M. Faint auroral light.—23d, 10 p. bT" Low
auroral arch faint.—28ih, 6.30 p.m. Dark segment at the horizon,

arch disthict and bright, occasional streamers ; a second arch was
visible passing from west to east through the constellation ^* Taurus ;''

6.55, the uj)per arch less distinct; 9,15, auroral light diffuse; 10.0,

upper arch vanished, frequent and brilliant streamers to the zfenith ;

U.O, lower arch very bright and less diffuse.—29th, 8.0 p. m. Faint

auroral light in the horizon ; 9.0, idem, dark segment at the horizon
;

10.0, idem. Aurora might have been seen on 11 nights thi^? month.

February 10//i, 10 p. M. Very faint auroral light,

—

11th, 4 a.m.
Bright auroral arch at the horizon, frequent streamers.— 16th, 9 p. m.

Brilliant arch, dark segment at the horizon, auroral light of a bright,

while color; 10 p. m., dark segment vanished,—24th, 7 p. m. Dark
arch at the horizon, surmounted by a very bright arch of auroral light

;

9 P. M., arch extended to near the zenith of a very pale color and ex-

tending from east to west.—27lh, 10 p. m- Two distinct arches of au-

I'oral light, patches of auroral clouds in the west, occasional streamers
of a green and yellow color. Zodiacal light very bright during the

inonth, Aurora might have been seen on ten nights.

March 6th^ 10 p. m. Faint auroral light at the horizon.— 12th, 10
P* M. Lunar halo, diam. 35^ 6'.— 16ih, 10 p. m. Heavy cumuIo'Stratus

at the horizon, auroral light visible above them.—20ih, 10 p. m. Very
faint auroral light.—21st, 7.45 p. u. Auroral arch stretching from E.
to W,, and passing lo the horizon forming the base of the zodiacal

%A^ which is very bright and well defined ; 10 r. m., very faint.—29th,

9p. 1^. Patches of auroral clouds in W.et W.N. W., and E. None in

the N., or if any, very faint.—30:h, 10 p. ^. Faint auroral light. Au-
rora might have been seen on 7 nights.

April 3ri, 8 p. m. Comet visible.—6th, 8 p. m. Comet still visible.

10th, 9 p. M. Lunar halo, diam. 60^— 14th, 10 p.m. Very faint

auroral light at the horizon.— 15th, 10 p.m. Auroral arch 2° wide,

stretching from the eastern to the western horizon, of a pale yellow

color, passing through the constellations " Cassiopeia'' and ''Taurus:'

"—21st, 9 p. M. Bright auroral light in the N. ; 9.36, an arch of auro-

ral light passing a°itlle south of the zenith through *' Leo," and
stretching from E. to W., the eastern limit somewhat distorted j 9,40,
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arch vanished
; 10.0, auroral light still in the N.—23d, 10 p. M- Faint

auroral light at the horizon. 24lh, 10 p. m. Idem. Aurora might
have been seen on 8 nii^hts.

May ilhy 10 p. m. Faint aurora in the N. ; dark segment under-
neath.— 16ih, 9.30 p. M. Patches of auroral clouds forming an imper-
feet arch in the zenith, faint auroral Ii<rht at the horizon.—23d, 10

*aini auroral arch, dark segment underneath, frequent streamers
from the eastern limit.--.26ih, 10 p. m. Faint auroral light to the hor-

izon.—28lh, 9.45 p, M. Very faint auroral arch in the zeniih passing

from E. to VV., lasting only a few minutes. Aurora might have been
seen on 15 nights.

June.—Aurora Borealis was visible on 2 nights, but very faint.

Might have been seen on 13 nights.

July M^ li P.M. Auroral arch of moderate brightness, frequent

streamers.—5th, 10 p. m. Faint auroral lijihf.— 12th, 10 p. M. Idem
and occasional streamers.— 14ih, 10 p.m. Faint light, dark segment
underneath.~27th, 29ih and 30ih, 10 p.m. Very faint light at the

horizon. Aurora might have been seen on 14 nif^hts.

August nth, 10 p. M, Auroral arch of moderate brightness at the

horizon.—20th, 10 p.m. Auroral light faint, dark segment under-

neath.—25th, 10 p. M. Bright auroral light, frequent streamers. Au-
rora might have been seen on 15 nights*

Sept.. lOth, 10 p. M. Faint aurora, frequent streamers, violet color.

12ih, 10 p. M. Auroral light to the horizon, of moderate brightness.-
13th, 10 p. M. Famt auroral light.— 15th, 10 p, m. Idem.— 17th, 10

F.M. Famt auroral light, dark segment underneath.—20th, 10 p.m.
Two distinct arches of faint auroral light of abojit 3"; dark baud
between them of 8° broad.—21st, 10 p. m. Auroral light, dark seg-

^

ment underneath.—26th, p. m. Faint auroral li^ht. Aurora might
have been seen on 10 niorhis.

Oct ISlh, 10 p. M. Faint auroral light at the horizon.—25lh, 10

p. M Idem. Aurora might have been seen on 12 nights.
J\ovember.—AuTOTEi borealis invisible this month. ^Might have been

seen on 8 nights. to

Dece7nber.~Fa\nt aurora borealis on the 8th, I8th and 22d. Might
have been seen on 10 nigh!s.-26th, 10 p. m; Lunar halo, 45° 6'.

Zodiacal light very bright this month.
Electrical state of the ^/mos/jAere.—The atmosphere has daily a f-

forded indications of electricity, but of less intensity than that of last

year. "'

Oiono/nefer.—Observations of the amount of ozone are still regis-

tered twice daily, and as might be supposed from the dryness of the

year, indicated a less amount than for the last year, for the presence
of moisture in the atmosphere generally shows an increase.

St. Martin, Isle Jesus, C. E., January, 1853.

2. Microscopes of American Manufacture.-^A few years since, only
five or six, it was a thing impossible to obtain in the United Stales a

microscope of any value of domestic manufacture. Thanks to ihe

genius of Spencer and the Messrs. Grunow of New Haven, this is no^v

quite possible. The merit of Mr. Spencer in this department of optical

art, the clearness of definition, power of illumination, absence of color
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and breadth of angular aperture, in his higher powers are well known
and have been long since acknowledged—even by his European com-
petitors. In the New York Crysial Palace Exhibition the first prize for

Microscopes was awarded lo Mr. Spencer, ihe second to Messrs. Gru-
now. Since ihat time ihe latter makers have steadily advanced in ihe
excellence of all parts of their instruments. Their form of stand for-

steadiness, ease of management, simplicity and economy is unrivalled
and the moveable stage with universal motion in one plane by one

lever, improved and admirably executed by them, is now universally

adopted in the best American instruments. Their brass work is perfect in

all respects. One of the most experienced microscopists in tlie United
States writes as follows, of the optical value of their objectives : " 1 have
tried their Jth objective, and it compared so well with my Spencer Jth that

I consider them of eqijal value. 1 have also a ^th inch objective made
by them which works quite as well as the best English glasses. I need
not tell you how much I rejoice that so worthy a man as Mr. Grunow has

succeeded so well as an optician. His students microscope I have been
familiar with for some time. It is a source of congratulation that our
students of medicine can now obtain the means of pursuing microscopic
studies at a reasonable cost, and without the vexatious delays we have
experienced in importing European instruments."
The Inverted microscope invented by Dr. J. L. Smith, is built only

by them and in a very superior style of workmanship. They also pro-

duce very perfect geodesia and surveying instruments, and are pre-

pared to undertake any instrument of research or illustration required

in refined physics or chemistry. We take pleasure in calling the atten-

tion of scientific men generally to the establishment of Messrs. Gru-
now, as adding a new and valuable resource to their means.
We have recently received a circular, from \Vm. Buffhum & Son,

makers of Microscopes and Telescopes at Milburne, Lake Co., Illinois.

3. Mel/oni,—An oversight occurs in M. Nickles's obituary notice of
ihe distinguished physicist, MellonL He states that Melloni's "treatise,

entitled. La Thennochrosie^ was found among his papers, and published
by his scientific friends," This can only refer to a second part of that

interesting work. The first volume was published at Naples in the year

1850, and was well known to the physicists of this country during the

author's life-time. The writer of this had the pleasure to receive a
copy from Melloni a year ago,

^
4. On the Application of Photogrnj^ly to Astronomical Observa-

tions ; by Sir John F. W. Herschel, (Proc. Astronom. Soc. in Athen.,

No. 1435.)—I consider it an object of very considerble importance to

secure at some observatory, and indeed at* more than one, in different

localiies, daily photographic representations of the sun, with a view to

I^eep up a consecutive and perfectly faithful record of the history of the

spots. So far as regards the general delineation of the whole disk, and
the marking out on it, in reference to the parallel to the equinoctial

passing through its centre, the places, sizes, and forms of the spots,

there would need, I should imagine, no very powerful telescope— quite
the contrary

; but it should be equatorially mounted, and ought to have
a clock motion In the parallel. The image to be impressed on the pa-

per (or collodionized glass) should be formed not in the focus of the

object-lens, but ia that of the eye-lens, drawn out somewhat beyond the
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proper situation for distinct vision (and always to the same invariable

distance to insure an equally magnified image on each day). By this

arrangement, a considerably magnified image of the sun, and also of

any sysltm of wires in the focus of the object-glass, may be thrown upon

the " focussing-glass" of a camera-box adjusted to the eye-end of a tel-

escope. By employing a system of spider-lines, parallel and perpen-

dicular to the diurnal motion, and so disposed as to divide the field of

vision into squares, say of 5' in the side, the cenlral one crossing the

sun's centre (or rather, as liable to no uncertainty, one of them being

a tangent to its lower or upper limb), the place of each spot on the sur-

face is, ipsofaciOy mapped down in reference to the parallel and de-

clination circle and its distance from the border, and its size measura-

ble on a fixed scale. If large spots are to be photographed specially

with a view to the delineation of their forms and changes, a pretty large

object-glass will be required, and the whole aflairwiti become a matter

of much greater nicely ; but for reading the daily history of the sun, I

should imagine a 3-inch object-glass would be ample. The representa-

tions should, if possible, be taken daily, and the time carefully noted.

As far as possible, they should be taken at the same hour each day;

but in this climate, a clear interval, occurring when it may, had better

be secured early in the day. Three or four observations in tropical cli-

mates, distant several hours in longitude (suppose 3, at 8^ distance in

longitude), each recording at or nearly at noon, would, when the re-

sults were assembled, keep up a continuous history of the solar disk.

With regard to proper preparation of paper, or the use of collodion,

the photographic art is nov^r so much advanced, that no difficulty

can arise in fixing upon fitting preparations, or the manipulations neces-

sary for multiplying them. But It would be very requisite that many

impressions of each day's work should be taken and distributed, and

an interchange kept up among observers.

5, Preservation of Insects.—We have received from Mr. Wm. S. Van

DuzEE of Buffalo, N. Y., a specimen of a method which he has devised

for the arrangement and preservation of a cabinet of insects. He pro-

poses to take glass-stoppered jars with a large mouth, attach to the under

side of the stopper a rectangular strip of cork or soft board (whitened with

paper or otherwise) as broad as the stopper and as long as the jar will

hold ; then arrange the insects on one side of this upright piece. The

insects thus arranged would show fiinely in a collection,—could be al'

ways on shelves for exhibition—would be perfectly secure from insects

even without camphor, though it may still be used,—and the jars could

be easily opened and insects taken out for special examination. More-

over, he suggests that the insects may be numbered, and on the oppO'

site side of the board the names of the species may be given.

6. Geological Survey of Great Britain^ (Athen., No. 1437.)—Sir B'

L Murchison has received the appointment of Director of the Geolo-

ical Survey,—the post left vacant by the death of Sir Henry R^ la

eche,—and the salary of which is returned in the Estimates as <£800.

7- American Associalionfar the Advancement of Science.—The next

annual session of the American Association will be held in Providence,

Rhode Island, in August next, commencing with the third Wednesday

of the month. Dr. John Torrey is^the President for the ensuing year-

^



Miscellaneons In telHs-eiice, 145b

8. Anesthesis.—The Imperial Decoration of the " Majidieh" of the
fiflh class, a Decoration named after the Sultan, the Founder, has been
conferred by the Sultan of Turkey on Dr. C. T. Jackson of Boston, as
an expression of the Sultan's '^estimation of his discoveries, and

rk of his Imperial favor."

9. Obituary.—Sir Henry Thomas de la Bechc^^ (Ath., April 21,
1854.)

—

Sir Henry de la Beche was an example of that rare com-
bination, a man of science and a man of the world. He succeeded in

obtaining the end at which he aimed ; and he has left in the Geological
Survey and the Museum of Practical Geology enduring monuments.
A notice of ihe labors of such a man,—who was thoroughly praciical

before the commencement of this practical age, and who aimed at ed-

ucating the people in science long before the Great Exhibition made
scientific education a fashion,—cannot but be of interest.

Henry Thomas De la Beche was the eldest son of Col. De la Beche :

his family being descendants from the Barons De la Beche, who were
settled at Aldworth, Berks, in the time of Edward the Second. He
was born in London in 1796 ; but his youth was passed amidst the

lovely valleys of Devonshire: his first education having been received

at the School of Otlery Saint Mary. There is llitle doubt that the ge-

ological tendencies which were subsequently developed were due to the

contemplation of nature in this locality and in the scenes around Char-
^^outh and Lvme Re^is— rich in organic remains,—which places were
lor some time the residences of his parents.

In 1810, Mr. De la Beche entered'tfie Royal Military College, then
at Great Marlow, but afterwards removed to Sandhurst ; on leaving
^vhich he entered the army : but in a little lime he resigned the pro-
fession of arms for the pursuits of science. For a man of wealth and
fashion to devote himself to any ^tudy was in those days a phenome-
non ; and the adoption of a science then in its infancy and struggling
Into life, through the prejudices of the ignorant and the timid, was not
a little remarkable.

Mr. De la Beche, however, gave himself ^ip to the study of Geology
and made it the business of his life. In 1817 he became a member of
the Geological Society, then in the tenth year of its existence. la

1818 he married the daughter of Capt. Charles While, of Lough Brick-
land, County Down, Ireland, who died in 1844, leaving one daughter.

The year 1819 was spent by Mr. De la Beche in an examinanon of
the geological formations of Switzerland and Italy, and his zealous

prosecution of similar inquiries led to his being elected in that year a
Fellow of the Royal Society. In 1820 a paper by Mr. De la Beche,
*' On the Temperature and Depth of the Lake of Geneva,'' the result

of a most careful examination, was published in the Edinburgh Philo-

sophical Journal. In his geological investigations of the British rocks

the Rev. Wm. Conybeare, now the Dean of^Llandaff, was, to some ex-

tent, connected with Mr. De la Beche; and his first communication to

the Geological Society was the joint produlion of these two geologists,

announcing the discovery of a new fossil animal of the Saurian family,
in the lias limestones of Bristol, which they named, as being distinctive

of its species, the Plesiosaurus. ^From this time the name of De la

Beche became closely connected with the science of the day. Many
Second Sehies, Vol. XX, No. 58,—July, 1855. 19
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valuable papers were communicaled to the Geological Society, includ-

ing an elaborate account of ihe Geology of Swiizerland ; ihe Fossil

Plants found at the Col de Balnne, near Chamouny ; a comnnunicalion
on the Geology of the Coast of France ; and several papers on the Ge-
ology of various districts in the British Isles,^—especially of Southern
Pembrokeshire, of Lyme Regis, Dorsetshire, and of Beer in Devon-
shire.

Mr. De la Beche possessed extensive estates in Jamaica. He now
visited his property,— Halse Town, in the neighborhood of Spanish
Town, and on his return, in 1825, he communicated to the Geological
Society his remarks on the geoloj/y of that West Indian Island, of which
nothing had been previously known.

Between 1827 and 1830, Mr. De la Beche, published numerous im-

portant geological papers in the Transactions of the Society, the Phi-

losophical Magazine, and the Annals of Philosophy, and also a tabular

proportional view of the superior, supermedial, and the medial rocks.

In 1830 his first book, " Geological Notes," appeared ; and in the same
year, " Sections and Views of Geological Phenomena." Great skill

in the use of the pencil enabled the author to furnish the whole of the

drawings for these works, and to them all subsequent illustrators have

been indebted. "The Geolotrical Manual" was published in 1831, and

was speedily translated into French and German,—becoming a text-

book for geolojTJsts throughout Europe, and passing through several

editions. In 1832 Mr. De la Beche proposed to the gove'rnment to

supply the data for coloring geologically the maps, then in progress of

publication, of the Ordnance Trigononnetrical Survey. This offer was
accepted, and at the Land's End, in Cornwal!, was commenced the great

work of this eminent geologist's life. Mr. De la Beche, who bore him-
self the greater part of the expense of the Geological Survey of Com-
wall, devoted several years to a careful investigation of all the condi-

tions, lithological and mineralogical, of Western England ; and he

published a series of maps of Cornwall, Devonshire,°and Somerset,
which exhibited a correctness and detail such as had never before been
attained. This Survey was fairly established under the Ordnance. '^Il

was,"—says Sir Henry De la Beche, in his Inaugural Discourse, deliv-

ered at the opening of the School of Mines, on the 6ih of November,
1851,—"It was while (in 1835) conducting the Geological Survey then

in progress, under the Ordnance in Cornwall, that being forcibtv im-

pressed that this Survey presented an opportunity not likely to recur, of

illustrating the useful applications of geology, I ventured to suggest to

Mr. Spring Rice (now Lord Monteagle), then Chancellor of the Ex-
chequer, that a collection should be formed, and placed under the

charge of the Office of Works, containing specimens of (he various

mineral substances used for roads, in constructing public works or build-

ings, employed for ijseful purposes, or from which useful metals were

extracted, and that it should be arranged with every reference to in-

struction
; as by the adoption of this course, a large amount of in-

formation, which was scattered, might be condensed, and those inter-

ested be enabled to judge how far our known mineral wealth might be

rendered available for any undertaking they are required to direct, or

may be anxious to promote, for the good or ornament of their country.'*
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Being supported in this recommendation, the nucleus of the Museum
of Practical Geology was formed in an apartment in Craig's Court.
This collection in a short time filled one house; and even when the

Earl MarshalTs Office adjoining was added to it, the Museum^ by the

exertions of its founder^ was soon found to outgrow these buildini^s. A
Laboratory was added to the Museum, and placed under the care of
the late Richard Philips. The business of the Geological Survey was
greatly extended, and the Palseontological department was superin-

tended by the late Edward Forbes. The Mining Record Office was
also, at the recommendation of the British Association, united to the

Museum. In 1839, the sanction of the Treasury was obiained for Lec-
tures on Geology, and its associated sciences, in their application to the

useful purposes of life. Owing to the deficiency of room, it was not

possible to commence these lectures until 1851; when the building in

Jermyn Street received the valuable collections of the Museum and fur-

nished the theater in which Sir Henry de la Beche delivered the Inau-

gural Address from which we have quoted.

In 1848, the honor of knifjhihood was bestowed on the Director of
the Geological Survey ; and in addition to this honor, in 1853 Sir Henry
de la Beche was elected, by the suffrages of forty-seven members,
Corresponding Member of the Academy of Sciences of Paris. The
Order of ihe Dannebrogg was bestowed on him by the King of Den-
mark; and he received the Order of Leopold from the King of the

Belgians, ^^.„^^

Beyond the works and papers which we have enumerated. Sir Henry
de la Beche published a voluminous report on the Hieological Survey
of Cornwall, Devonslnre, and West Somerset,' 'Researches in Theo-
retical Geology,' and ' How to Observe/ In the various journals will

be found forty papers and memoirs; and in 1851 Sir Henry de la

Beche completed his last work, * The Geological Observer,' founded
tJpon his former work ' How to Observe.' In all these produciions
will be discerned a minuteness of detail and an excellence of illustra-

tion which mark the rare union of a skillful scientific observer and a
finished illustrative draughtsman.
Although paralysis was seen by his anxious friends to be slowly but

surely spreading its fatal influences over his once energetic frame, Sir

Henry de la Beche would not allow himself repose. The labors of the

Geological Survey and the business of the Museum engaged his atten-

tion daily,—and even two days before his death he spent several hours

in the Museum direciin*^ the' business of that establishment with his

iJsual acuteness, although then powerless to move himself
Sir Henry de fa Beche raised for himself a splendid memorial of his

talents and his zeaf, and he created for the public an establishment

which cannot but prove eminently useful, if it be carried onward in the

spirit and with that well-defined idea—which has been the creative

power and the sustaining influence—under which the Museum of Prac-

tical Geology and the School of Mines were formed and have been sup-

ported.

G. B, Greenough.— Seldom does it fall to our share of melancholy
duty to record two such losses in one week as De la Beche and Greenough.
The two men had something in common besides devotion to a common
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pursuit and the coincidence of their deaths. Both were men of fortune.
Both were designed for a worldly career. Both abandoned more am-
biiious schemes in favor of science. Both achieved solid repuiaiion.
Both were hard workers as well as clear thinkers ; and they enjoyed in

common that faculty for organization which is rarer in Englishmen than
the faculty of observation. The Geological Society is the monument
of Mr. Greenough, as the JVIuseum of Practical Geology is that of Sir

Henry De la Bcche.
Mr. Greenough was born in 1778, and consequently was seventy-seven

when he died, was eduated at Cambridge and G6ttingen, and served in

Parliament for the famous, or infamous, borough of Gallon. But he
made no great figure in the House of Commons. His genius was a
genius for map-making, not for speeches and legislation ; and the rec-
ords of his zeal which remain to tell posterity of his useful labors are
' The Geological map of England and Wales,' the map of ' IJindus-
tan,' and the ' General Sketches of the Physical Features of British
India.' He was on a journey to the East, in hopes of collecting mate-
ria.s for new maps, when he died at Naples : and it is understood that
he has left behind a vast accumulation of materials, some of which will

doubtless be available for the press.
Mr. Greenough had a great reputation among men of science, with-

out being very widely known to the British public. He was a woiker,
not a writer. More than thirty years ago he published his one volume,A Crmcal Examination of the First P'rinciples of Geolo-^y.' Ad-
dresses and discourses to scientific societies followed from time to lime;
but not with that persistence of assault by which literary fime can alone
be carried Yet was Mr. Greenough considered by Enirlish geologists
as the leader of their band, and he was one of the founders and was
the first President of the London Geological Society.—^/Ae«., April 21.

10. A Treatise on the Differential and Integral Calculus, and on
the Calculus of Variations; by Edwd. H. Courtenay, LL.D.—This
work, though not published till after the death of its accomplish^ au-
thor has been written with great care. No work on the Tranycend-
enial Analysis has issued from the American press, sit^ce the republi-
cation of Young's Treatises, so full and extended as this. A noticea-
ble peculiarity of It, among American and English works on Analysis,
IS the absence of all examples for practice. Every principle is copiously
Illustrated by examples wrought out at length by the author; but be-
yond this no examples swell the pages of the work. Students will be
much obliged lo ihe author for the simple manner which he exhibits

(p. D^,) of hnding the successive difFerential coefficients in the applica-
tions of Maclaurin's theorem, without the labor usually employed.The chapters on Maxima and Minima, that on the Integration of
rngonometric and Circular functions, and the one on Sin^nilar Sofu-
tions,_will attract the attention of every reader by their fullness and per-
spicuity. •'

^ ^
11. Practical Meteorology; by John Drew, Ph.D., F.R.A.S.' 290

pp., Umo. London, 1855. John Van Voorst.—This small volume
was prepared m order to give to those who may be interested in prac-
tical meteorology, such information upon the general principles of me-
teorology m Its difTerent departments, and on the nature, choice and use
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of instruments, as would be a sufficient guide lo the learner as well as a
help lo the more experienced, hs objecl therefore is lo teach '* how to

observe" meleorological phenomena. Besides practical and simple

tlieoretica! observations, there are good figures of meteorological instru-

ments on copper-plates through the volume, and also a nimiher of
tables, such as, for ihe Tension of Aqueous Vapor; Comparison of
Thcrmomeiric Scales; Degree of Humidity from Readings of the Dry
and Wet Bulb Thermometer ; Measuring Heights with the Barometer;
Weight of a cubic foot of air saturated with different degrees of mois-

ture, etc. Dr. Drew is a member of the Council of the British Me-
teorological Society.

12. Report on the Agriculture avd Geology of Mississippi^ embra^

dug a sketch of the Social and Natural History of the State ; by B. L,

C. Wailes, Geologist of Mississippi. 1854.—This handsome octavo

volume of 371 pages, with a map and other illustrations, is published^

by order of the Legislature of the Slate. The headr. are : 1, Hisiori-

cal Ojiline ; 2, Land Titles ; 3, Agriculture ; 4, Geology ; 5, Fauna ;

6, Flora, with an Appendix,
The means provided for the publication being inadequate, the author

made a partial abridgment and was constrained to omit most of the

plates.

Although the work was therefore for some other reasons executed

under disadvantages, it does honor to the skill and industry of Col.

Wailes v/ho has been long known as an active cultivator and devotee

of science. The historical sketch occupies 125 pages, the agricultural

79, the gf^ology 90, and other topics of natural history GO pages more.

If the civil history occupies one-third of the volume it is information of

Interest lo the State. We learn from it that the possession of that

fine country was not obtained without severe vicissitudes, and distress-

ing struggles continued through almost two centuries in which the

French and Spanish and English nations and powerful tribes of abo-

rigines, and finally the Anglo-Americans were active agents. The por-

tion on agriculture is instructive, especially in relation to local interests.

That on geology contains interesting facta in relation lo palaeontology,

drift, founiains, lignite, <fec.

We trust that the legislature of Mississippi having begun so well,

will not hesitate lo encourage their able and active geologist in ex-

tending and perfecting his researches which have thus far redounded to

the honor and substantial advantage of the Stale in its most important

material and social interests. ^- ^* ^^

13. Natural History of the United Slates.—The following Prospectus

has been issued by Prof. Agassiz with reference to a great American

work which he has commenced. All lovers of science through the

land will rejoice in this prospect of the publication of Prof. Agassiz's

researches.

—

Eds.
Conlrihutions to the Natural History of the United States, m ten

vols, quarto; by Lnuis Agassiz. To be published by Messrs. Luile,

Brown and Co, of Boston, Mass.—For more than eight years, I have

now been in this country, devoting my attention chiefly to the study of

those classes of the Animal Kingdom which American naturalists have,

thus far, not fully investigated. The amount of materials I have
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already brought together is so great, that the lune seems to me to have

come when 1 should proceed with the puhlication of the more import-

ant results of these investigations. Desirous of contributing my share

to the rapid progress natural sciences are making at present in this part

of the world, 1 wish to precent my work to my fellow-laborers in this

field in the form most easily accessible to them. It has iherefore ap-

peared to me desirable to bring it out in a series of independent vol-

umes. This plan will, moreover, leave me entirely free to present my
coniribulions to science with such minute details, and to such an extent,

as I shall deem necessary to the fullest illustration of my subject.

Without entering into a detailed account of the contents of ihis work,

it may be sufficient here to state, that it will contain the results of my
embryological investigations, embracing about sixty monographs, from

all the classes of animals, especially selected among those best known

as ch:40icteristic of this continent ; also descriptions of a great number

of new genera and species, accompanied with accurate figures, and

such anatomical details as may contribute to illustrate their natural affin-

ities and their internal structure.

I shall not extend my publications to classes already illustrated by

others, but limit myself to offering such additions to the Natural His-

tory of the States I have visited as may constitute real contributions to

the advancement of our knowledcre.
_ ^
From a careful estimate of the materials I have now on hand, I am

satisfied I shall be able to include the most valuable part of my investiga-

tions in ten quarto volumes ; each volume containing about 300 pages,

with at least twenty plates. I therefore now open a subscription for

such a work, in ten volumes, quarto, in doth binding, at the price of

twelve dollars each volume, payable on delivery. Each volume shall

be complete in itself, containing one or seve'ral independent mono-
graphs; so that if any unforeseen difficulties should interrupt the pub-

lication of the whole, the parts already published shall not remain im-

perfect. As far as possible, I shall always select first such of my pa-

pers as contain the largest amount of new matter, or may contribute

most directly to the advancement of science. Having devoted the

greatest part of my time to the investigation of the embryonic growth

of our animals, I shall make a beginning with the embryology of our

turtles, several of which I have traced through all their changes. I

trust this monograph will afford our medical students a fair opportunity

of making themselves familiar with the modern results of one branch

of physiology, which has the most direct bearing upon their science,

and for which,the dlffi^rent species of the family of turtles found in every

part of the United States will afford them a better opportunity even

than the artificial breeding of hens' eggs. Moreover, the extent of my
embryological researches, covering as ihey do, all the classes of the an-

imal kingdom, will furnish, I tj^ust, a new foundation for a better appre-

ciation of the true affinities, and a more natural classification, of ani-

mals. I foresee the possibility, upon this basis^ of determining, with

considerable precision, the relative rank of all the orders of every class

of animals, and of furnishing a more reliable standard of comparison
between the extinct types of past geological ages and the animals nowr

living upon earth.
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I shall have frequent opportunities of acknowledging the many favors
I have received from naturalists of all parts of the country, from the
Atlantic to the Pacific coast, and from the shores of our great Lakes to

those of the Gulf of Mexico ; and also of mentioning the many speci-
mens which have been furnished to me from every part of the Union,
and of which I shall publish descriptions.

It is a maiter of course, that a work like this, illustrated by a large
number of plates, cannot be published without a liberal and extensive
patronage. As it has been prepared solely with the view of throwing
additional light upon the wonderful diversity of the animal creation of
this continent, its structure, and its general relation to that of the oiher
parts of the world, without the slightest hope of compensation for my-
self, I trust I may meet with the approbation of those conversant with
the importance of the subject, and receive sufficient encouragement
from t()e enlightened part of the community to enable me to bi;ing to a
successful close an undertaking upon which I enter now, and in this

form, for no other purpose than to contribute my share towards in-

creasing the love of nature among us.

As the printing of this work cannot begin until a sufficient guarantee
IS secured for the publication of the whole, I take the liberty of making
an appeal to the lovers of science to send to the publishers their own
subscriptions, and such others as they may procure, as soon as conven-
ient, and, if possible, before the first of August next, that 1 may be able

to proceed at once with a work, which, relating to animals peculiar to

America^I wish to make, in every respect, an American contribution

to science, fostered and supported by the patronage of the community at

large.

To render this work more generally accessible, it is inlended to pub-
hsh at the rale of about one volume a year. Such an arrangement
^ill bring the whole within the reach of every student of Naiural His-
tory, and of every friend of the progress of science in the country.
The periods of publication, however, cannot be more definitely fixed,

because the required uniformity of execution of the plates, to which
particular aittntion will be paid, will demand that they be all entrusted
to the same artist, who has drawn on stone most of the plates of my
former works.

14. Report on Crustacea ; by Jaimes D. Dana.—The Atlas of the

-Report on the Crustacea collected in the Exploring Expedition around
the world under Capt. VVJIkes, U. S. N., has just been issued. It con-

tains 96 plates in folio, containing figures and details relating to nearly

700 species, from drawings by the author. The figi»res are partly col-

ored
: as an introductory note states, a large part of the atnhors

<^rifrinal drawings were unfortunately destroyed by a fire in Philadel-

phia, after the engravings were completed but before any copies had

been colored, and on this account the number of colored figures in the

Atlas is compardtlvely small. The engravings are well executed on
copper. The Text of the Report, which was issued near three years
since consists of two volumes quarto, extending in all to 1620 pages.

15. Recherches sur les Crino'ides du Terrain Carhonifere de la BeU
gique; by L. de Koninck and H. Le Hox, with a notice on the genus

Hoodocrinus, by L. de Koninck, D.M., 218 pp., 4to, with 8 litho-
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graphic plates. Bruxelles, 1854-—The labors of Prof,, de Konlnck

hnve largely conlribuied to our kiiowlerlge of the Fauna of 'ihe Cur*

boniferuus Period. These researches ox\ ihe Crirloids are carried. for*

ward with the same thoroughness and precision as Kis former labors.

The work opens with a cavalogvie of all ihe works .oj^-mjemoirs which

have been published upon Crinoids, commencing with Agrlpola, in tbe

16th century. It continues with historical and critical obser\'ations, an

account of iheir structure and the nomenclature of the parts, "-and then

enters upon the descriptions of species.

16. Veher die Gaifungen der SeeigeJlarven.—Seventh memoir on the

Metamorphosis o^ Echinoderms ; by ion, Mtjller. 56 pp., 4to, wiih 9

copper plates. Berlin, 1855.—From the Transactions of the Royal

Academy of Sciences at Berlin.—This is a continuation of the author's

elaborate ^nd beautiful researches on the Echhioderms. The plates

are admirable.
^

C. Ltkll: Rfport on the Xew York Industrial Exhibition, 50 pp. fol. Lomhn,
1854.—^^Tbis Report give?! a general review of the geolorry of this country, and of its

economical protlucts, and was -written m the niinnhy Mi^, Janies Hull, of Albany.

W. Haidi.vger: Ueber deu FeUobanjt.—Der Partschin von Olalipian.—Note

uber gewundene Bcrgkry?tai!e.—Beitrag zur Erklarung Farben der Polari?ations-

biisdiel—Ueber den Pleuchroismus und die Krystallstructur des Amethystes.~Mit^
theilung aus einem Schreiben dea Herrn Prof Stokes nfcer das optiche Scbaclibrett-

riuster.— iJauer des Eindruckes der Polarir^atuMif-bu^cbpl aiif die Netzbaut.~Die
Riditung der Sehwin^ungen des Licbtathers im polarisirten Liclite.—Eini^e aeuere

Ansichten uber die Natur der Polarisaiianbiiscbel.—Plcoebroij^mus einiger Augite

und Ainphihole,—Form und Farbe des Weltzienits,—Pleochioi^mus an einigen

zweiaxig?n Krystallen in neuerer Zeit heobachtet.~The above important papers are

publl^Iied in the Sitzungsberichte of the Rojal Academy at Vienna, for 1854. ^
Geailtch and Pkkarek: Das Sk!erometer.—An ius'^trunient for measuring tli€

barclaess of crystals, 30 pp., with a plate. Vienna Sitxungsb., 1854.
Pbocekpkngs of trb AcAnEMY ov Natural SctENCKH, PHiLAPEifTnA. TvjlviL

—No. 8.—p. 287, note op some animals of the Falkland I^^lands; R Bertme.-f-
290, Analytical table of the species oi Hvdroporus found in the U. State?, with de-

scriptions of new Species; J. L, LeCmil—^. 299, Synopsis of the Lathridiitlos nf

thi^ U. States and nortliern contiguous Territories ; ./. L. LeCm-te^—p. S06, Notes on

Birds of New Mexico; 7! C. Ilcftri/.—p. 317, Analysis of Meteoric Iron of Tuczon;

i<. A. Genih.—^. 318, On the Vivipar us Fishes of the Pacific Coast; G, Glrnrd,-

p. 328, On Tertiary strata of Infusoria and Polyihalanaia, near Monterey, Calif*>Tiiia:

W, P, Blake.—p, 331, Characteristics of some new species of N. American Mam-
malia : jS. F. Band.

Proc. Bost. Soc. Nat. Sci., vol. v.—p. 1 61 , On the Cochituate Water ; G T, Jncho^ :

ibid.; Dr. Bacon and -^1, A. ffayes^—ip, 1G5, Fossilized Esjgs from the Guano l^lan*

of Peru; A. A. I/ai/es'^p.\69, On the Cochituate Water; A. A. Hayes: ibii;

G T Jackson.—p. 180, On the Flight of the Anjerican Passenger Pigeon, at Maflii!nn-

Indiana ; P, H. Greenleaf.—p, 182, On Impressions of footprints, etcl in the red

shale under the Coal measures of Pennsylvania; //. D, Rogers, p. 188, On f<^^^^^

Eaia:drops,~p. 189, Allanite at Manchester, N. H. ; C. T. jackRon.—p, 189. On Ig-

nite of Virginia, and N. Carolina Nev^ Red Sandstone ; W. B. Bogcrs.—f, 19h ^^

the chemical characters of the ivater -wliich enters the sea below Boston; A--^-

Hayes.

Pkoc. National Institute, Washmorex, Vol. I, No. 1,—p. 2, Life in its V^l^'

Jcal aspecta; C: Glrard.-^p. 23, Processes and results of Arithmetical Calcnlat'ons

of the Elements of the orbit of the Moon and of the principal Lunar Equations;^
-El Gou€s,~p, 42, Determination of altituuea with the barometer; i. Blodget
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Sale Sktitniitit StftooL

CHEMISTRY AND NATURAL SCIENCE.

FIRST TERM.

General Chemistry, Prof. Benjamin Silliman, Jr

SECOND TERM.

Geology, - - - ' -

Chemistry of Building Materials,

Agricultural Chemistry,

Prof. James D. Dana.
Pi of. Benjamin Silliman, Jr

Prof. John A. Porter.

THIRD TERM.

logy

Chemistry applied to the Arts,

Chemical Philosophy,

Prof. James D. Dana.
Prof. Benjamin Silliman, Jr

Prof, John A. Porter.

ASSfStANT instructors.

Samuel "W. Johnson, First Assistant \ Chaeles H. PoaTER, Second Assistant.

Lectures on Natarnl Philosophy by Professor Olmsted, are aUo accessible to students

in this Depariment. Parallel with the above courses, infetruotion in Chemical Mineralogy
and Practical Anolysis will be given at the Arialylical Laboratory, during the whole year.

Previous study of chemistry and the other branches taught is not essential to admufsion.
r

Laboratory Course—{from 9 a. m to 5 p. m. each day)—including
materials and use of apparatus belonging to the Laboratory, $50 per term.

.
Average cost of apparatus and materials lo be purchased by

each student, ^ - . $5 " "

Lectures—to Laboratory students, free ; to others, - - - $3 to 10 each course,

Mairiculati<»n Fee, --------- $3
Assays, and Chemical and Geological investigations generally, will be undertaken on

reasonable terms.

ENGINEERING.
WILLIAM A. NORTON,

Professor of Engineering,

ALONZO T. MOSMAN—jL?sf5fanr.

Course of Instruction.—Surveying in all its branches, with the use of instrnments, and

sysleniaiic exercises in the field ;—Drawing, topographical, ge(>metriraK merhaniral, archi-

tectural ; with shading and timing; Descriptive Geomeiry, Shades and yhadows. Linear

Pen^pective, Isomeincal Prujeclion ; Applications of Det-eriplive Geomeiry to Maj-onry

and ^lone-cutting, and to Civil and Mechanical Engineering, generally ;—rnnciples of

Archiieciure;—Analytical Geometry, and the Diflereniial and Integral CalfcJus;—Me-
chamcs, with Applications to Machinery and Engineering ;—the Science of ( onsiruciion ;

—Engineering Fieldwork :—Use of Astronomical insiruments lor the deierramation of

time, latitude and lonnitude, &c. . r*^ . j- • j
The student may pursue a partial or n full course, at his option. The stadies required

for admission to the full counts are, Arithmetic. Algebra, Geomeiry, and Irigonomeiry

Tuition fee, for the full course of each term. *3(»;—lo be paid m advance tee for the

course of Surveying alone, *12. ^o charge for incidental expense* beyond the matncu-

lation fee of $3,

The academical year is divided into three terras, commencing in 1855-6, on

September 12, January 2, and May 1, and continuing about three months.

Students who pass a satisfactory examination in either of Uie above Depart-

ments, are entitled to the degree of Bachelor of PhUosophy, after being two

years connected with the School.

Vale College, New Haven^ July, 1833.
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MICROSCOPES-SURVEYING AND OTHER
INSTRUMENTS.

Messrs. JULIUS &c WILLIAM GRUNOW,

OF NEW EAYEN. CONN.*

Messrs. J. & W. G. make to order Achromatic Microscopes of

superior excellence in all respects, and of every varlet)? of form and

price.

—

Also

Surveying and Astronomical Instruments,
w

whose superior excellence of workmanship, construction and accuracy,

have been frequently acknowledged.

For the quality of their instrunnents, Messrs* J, & W. G. are per-

mitled to refer to the Editors of ibis Journal. To Profs. D. Olmsted

and W. A. Norton of Yale College; Prof. W. Gibbs of New York

Free Academy ; Profs. C. R. Gilman and A. Clark, M.D., of the Crosby

Street Medical School, New York; Dr, H. Vanarsdate, Morristown^Ni-i

Prof. J. L. Riddell and James Jones, M.D., New Orleans, and Dr. J.Ij-

Snrjith, Louisville, Ky.
Priced Catalogues sent to order.
July, 1855.-^if]

To Chemists and Druggists.

G. QUETTIER
IMPORTER OF FRENCH AND BOHEMIAN

CHEMICAL GLASSWARE, POECELAIN, EARTHENWABE, &C.

CHEMICAL APPARATUS AND LABORATORY
UTENSILS,

FRENCH REAGENTS BOTTLES, OF ALL SIZES.—COMPLBTfi

ASSORTMENT OP DRUGGISTS' STORE FURNITURE-

193 Greenwich street,

NEW YORK,

Between Dey anJ FultoD Streets.

jCt] Sept. 185*

t
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MINEHALOGICAL AND GEOLOGICAL COLLECTIONS.

1. A cabinet of 200 crystallized minerals, embracing the more fre-

quently occurring species, three inches square, well selected—and
suited for an acadttny or school. Price $25.00.

2. A collection of 200 characterisiic rocks, 4 Inches square, arranged

on Naumann's syst^. Price $20.00
Address Editors of this Journal.

July, 1655.—tf]

NACHET'S OBJECTIVES.

Messrs. J. &. W. GRUNOW ofler for sale, Nos. 1 to 6 inch Nach^

et's Microscopic Objectives, imported to order and In a neat case

Price $C0.
New Haven, July, 1855.

CHEMICAL AND PHILOSOPHICAL APPARATUS, INSTRU-

MENTS, ETC.

J. F. LUHME & Co., OF Berlin, Prissia,

PANTHEON BUILDING, 343 BROADWAY, NEW YORK.

This well known Chemical Estabushment, has opened a Maga-
zine for the sale of their poods In New York under the nnrnagement

of Mr. H. GOEBLER at 343 Broadway ; where they keep on band

and offer for sale a great variety of Chemical ATVAVArvs. Philoso-

phical Instruments adapied for all departments of Physical and

CHEMICAL RESEAHCH and for EXPEElMENTjiL DEMONSTRATIONS.
Fine CHEMICAL Thermometers of every description ;

Hyerometers
in every variety and of superior accuracy, reading actual densities to

005 : Chemical Balances for analytical use—also a cheap and supe-

rior Balance for ordinary Laboratory work ; Fi:«E Scales for Druggists

use. Every variety and form of Chemical and Druggists' Glass Ware
AND Porcelain, including an extensive assortment of the celebraied Bo-

hemian hard Glass Wake, Tubes and Beakers- Gasholders of

metal and Glass—Graduated Tubes and Cylinders—Chests with grad-

uated instruments for Alkalimetry, Chlorimetry, etc—Mineralogi-

CAL Test Cases, Plattner's Blowpipe Cases, Reagent Cases—Ke-

agent bottles with permanent enamel labels—Lamps for alcohol

of every construction— Wooden ware in great variety and of excellent

quality—Chemical blast furnaces—Geometric and Crystal Models,

etc. etc.

Calologues furnished on application and special orders for Incorpo-

i"ated InstiiuiioDs imported duly free on liberal terms.
. „ ,

Address H. GOEBLER, Agent of J. F. Luhme & Co, 343 Broad-

way. New York.
March, J855. [tf]



4

MINERALS AND FOSSILS.

The undersigned would respectfully call the attention of the scientfic

and lovers of Mineralogical and Fossil Specimi^ns to his Collection,

consisting in a great variety of both, all of which he offers for sale at

exceedingly low rates*

Having been an extensive Mineralogist for up#ards of twenty-five

years in his native country (Germany) (Prussia), he flatters himself to

be able to produce Specimens of rare interest, to all lovers of the study.

With satisfactory references, would be willing to send samples to

any part of the United States. Expenses of tran=^portation to be paid

by those requiring the samples, which I can send in cases from 50 dol-

lars up.

CH. W. A. HERRMANN,
May, 1855.—ly] No. 1007 Broadway, New York.

JUST PUBLISHED—Small 8\ro, Price 35, 6d

On the Indolent Ulcer and its Treatment—with Illustrations.

By John Gay, F.R.C.S.
July, 1855.—Itj London : SAMUEL HIGHLEY, 32 Fleet street

GENERAL INDEX
TO THE FIRST SERIES OF

THE JOURNAL OF SCIENCE AND ARTS.
IN ONE VOLUME OF 348 PAGES, 8vo.-Price, $3.

A FEW copies remain for sale in the hands of the Publishers,

Enquire of Silliman <fc D.us^a.

See further, second page of Cover.
New Haven, March 1, 1851.

DIAGRA3IS OF CRYSTALLINE DEPOSITS AND URL\ARY CALClU
For the Illustration of Lectures in Physiologirol Chemi.try-a beautiful Series of En-

larged Microscopic Views seleoied from the Plates of Robin and Verdeil, of LehmanD,
*c., mcluding all the more commonly occurring forms, CrvHalline and other depoals'O
the various hecrelions, but especially in the urine. There are about 30 plates ttireefe*
and a half square on dra^ving paper, backed with rloih arid bound, in perfect order, ^
suited to the wants of any teacher of 31edical Chemistry
Address Editors of this Journal.

May, 18o3.



from the Poles of a Magnet; preceded by an account of some Eiperiments on Mole-

<ulat Influences, by John Tysdall, Ph.D., F.RS-, T 14.—Further Experimeuia and

Remarks'on the Measurement of Heights by the Boiling Point o£ Water, by Professor

J. D. Forbes, 117. * * .

MineralQgy and Gtoh^y.—ITerrerhe idenlical with Sfnilhsonite, by Dr. F. A. Genth, 118.

'^Analyses of the Meteoric' Iron from Tuczon, Province oiT Sonora, Mexico, by Dr.

F. A, GE^TH, 119.—On the Phyfical Geology of the Himsilaya, by.Captain Richard
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Botany and Zoology.—Poetry of the Vegetable World, by M. J. ScHLEiDtiN M.D., edited
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•Notice of recent publi-
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De Vrie&e and Harting^ Wonograph

Fritiel ; Iconum Botanicarum Index Lo pletissipius : Botany of the Southern

-Botanical Ne-States, by Prof. John Darby, A M., 131.—Wheat from iEgilopa, ]34.-

crobgy and Intelligence : Description of a New genus of Crinoidea ; by Lunsford P.

Yandell,MD., 135.—

A^ironoffiy—Elements of Dien's Comet : New Planets : New Comet, 137.—Cause of the

Zodiacal Light, by Rev. Gecjige Jones, 13S.

MisQ€Uan€OuslTiieUig€n€e.''-ContnhalU}tiB to Meteorology,by ChakiFs Smallwood, M.D.,

139.—Microscopefl of American Monufaciure, 142.—Melloni : On the App^calion of

Photography to Astronomical Of eerxolions, by Sir John F. W. Herschel, 143.—Pres-

ervation of Insects : Geological Survey of Great Eritain : American Association for the

Advaiiccment of Science, 144.—Anesthc&is, 145— Cfc?/«on/—Sir Henry 1 homas de l»

Beche, 145 ; G. B. Greenough, 147 —A Treatise on the Difierentia] and Integral Cal-

culus, and on the Calculus of Variations, by EDWi>. H. Courtknat, LL.D. : tactical

Meteorology, by John Drew, Ph D., F.R.A.S., 148.—Report on the Agriculture an4

Geology of Mihfcifsippi, by B. L. Waives : Coniributiona to the Natural History of the

United Stales, by Louis Aga^siz, 149.—Report on Crustacea, by James D. Da>a: No-

tices Qfnew publicaUons, 151, 152.
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Aht. XllL—Notice of the Pitch Lake of Trinidad ; by-

Mr. N. S. Manross.

This remarkable curiosity is sitnated on the western shore of

the Island about midway from its northern to its southern ex-

tremity. A range of mountains twelve hundred feet liigh crosses

the upper end of Trinidad, forming a continuation of a still higher
range upon the main land. Through this chain the sea has bro-

ken the narrow passage called the Dragon's Mouth, by which the

strong current which sets in at the southern extremity of the

gulf of Paria, and is there augmeiited by the waters of the Ori-

noco, finds passage into the Caribbean Sea, So narrow \s this

ppening that it can only be perceived when the voyager is directly

in front of it. From all other points of view the Island appears
like a peninsula still joined to the continent by an unbroken
<^hain of mountains. The sea is still unsatisfied with its narrow
<^i-Ulet and is constantly undermining the vast isolated m^sBes of

rock which stand like teeth in the Dragon's Mouth.
The freshly broken precipices give evidence of recent falls

^hich indeed have been sometimes heard at Port au Spain ten

^iles distant.

These mountains consist mainly of highly inclined and con-

torted strata of talcose and micaceous slates contammg veins of

somewhat crystalline quartz. The flanks and spurs of the range

however exhibit a dark blue limestone, much vemed with white,

^ which there are caves of considerable extent. These so far as

Secosj) Seeies, Tol XX, No. 69.- Sept., 1S66. 20
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I could ascertain, are the only ancient rocks, as they are the only
mountains in the island.

On the south the mountains sink abruptly down nearly to the
level of the sea, leaving the remainder of the island an almost
unbroken plam of tertiary clay, sandstone and marls.
From the city of Trinidad or Port au Spain, which stands be-

tween the base of the hills and the sea, to the Pitch Lake 39
miles south, only a single hill, some two hundred feet high, breaks
the uniform, and for the most part, densely wooded surface.
A fine steamer plies up and down the gulf of Paria, touching

twice a week at the village of La Braye in front of the Pitch
Lake. As we approach the village a long black line between the
white foarn of the waves and the dark green of the dense veg-
etation indicates something unusual in the nature of the shore.
A small_ boat bears the passenger through a considerable surf and
lands him on rough jagged rocks of hardened, but where the sua
touches them, still flowing pitch.
The village of La Braye stands on a projecting tongue of land

which owes its preservation from the inroads of the sea to the
fact that it consists entirely of hardened pitch, which withstands
the waves far better than the loose materials of the accompany-
ing formations. The shore for miles both north and south con-
sists mainly of the same material and juts out boldly into the sea

wherever it is thus pitch-bound.
The village itself is built upon pitch. The inhabitants com-

plain that their dwellings are liable to be thrown out of level by
the rising or sinking of the tarry foundations.

Gardens and fruit trees flourish in the few inches of soil which
cover the bitumen.
A road leads up from the landing to some sugar estates beyond

the lake. It ascends a gentle slope of hardened pitch which
where left to itself is covered with a dense growth of reeds and
bushes, but where broken up by cultivation produces abundantly
the usual tropical garden fruits.

In some places the bitumen is so mixed with earth as to lose

some of Its toughness as well as some shades of its pitchy hue.
Just above the village, in a small clearing, some twenty

graves are marked by black crosses and still blacker mounds.
They are excavated in the same sombre-tinted material, ft

would be interesting to know whether the bituminous matter has
exerted any of its well known preservative powers upon the bod-
ies thus entornbed in it ; but I could not learn that either accident
or design had ever invaded any one of these strange sepulchres.
The road itself is a fine illustration of the adaptation of the

pitch to the purposes of paving. Where too much mixed with
earth it has become pulverized to the depth of a few inches. But
in many places it is still so pure and solid that the wheels of

heavily loaded sugar wagons and the hoofs of horses make but a

slight and even that a transient impression.
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In no part of the ascent from the shore of the lake does the
stream of pitch appear to be covered by more than one or two
feet of soil while in most places it is entirely bare. Its hardness
is about that of gypsum. It breaks with a conchoidal but kister-

less fracture. In places where the surface is not protected by
vegetation it becomes so far softened by the sun as to be still

making progress downward.
On nearing the lake the ascent becomes steeper, amounting to

perhaps twenty-five feet ixi the last ten rods. Here the pitch is

bare or but slightly covered with grass. Its appearance is not
that of a sudden simultaneous overflow in a single smooth stream,

but that of a great number of streams each but a few yards or

rods in breadth.

These independent streams have jostled one another strangely

m their progress. Their surfaces are wrinkled and drawn out
into all manner of contortionSj and where the edges meet, small

ridges have been thrown up and the pitch broken into fragments*

not unlike the scorire of lava currents. These fragments of pilch

were on fire in several places, having been kindled by a fire which
ran through the ^' bush" a few weeks before. It is fortunate that

the pitch when compact will not kindle, or in other words will

not burn without a wick, for otherwise the entire region inclu-

ding the village of La Braye might suffer the fate of Sodom and
Gomorrah.
The distance frorji tTie landing to the lake is three-fourths of a

inile, the rise ninety-six feet, *

The direction of the principal stream from the lake is due
north.

On ascending the last slope of this pitchy glacier a singular
scene meets the eye. A black and circular plain of pitch half a
i^ile in diameter lies flush with the edge of the stream. It is

surrounded by a dense wall of forest in which various species of
tall palms are most conspicuous.
The lake itself is entirely bare of vegetation, except about

twenty small clumps of trees which are arranged in a sort of
broken circle about half way from the center to the circum-
ference.

On a closer inspection the entire surface of this circular plain

is seen to be intersected by a network of water channels Its ap-

pearance is exactly that of marbled paper. The pitch is divided

into flat or slightly convex areas mostly polygonal but sometimes
circular. They vary from one to eight rods in diameter. The inter-

vening spaces are full of water. At the time of my visit, which
'^as in the month of May and just at the close of the dry season,

the water was so far reduced that it was easy to pass over all parts

c)f the lake by leaping the channels. At other seasons this is

more difficult.
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These channels have heretofore been described as crevices or

cracks in the pitch. This description is however incorrect for the

material though apparently almost as hard as stone is yet far too

plastic to admit of any thing like a fissure remaining open in it.

Excavations from which many tons of pitch have been taken for

exportation are closed up again in the course of a few days or

weeks, not by streams of pitch flowing into them but by the grad-

ual closing in of the sides and bottom.
The channels are produced and maintained by the folloun'ng

singular process. Each of the many hundred areas into which the

lake is divided possesses an independent revolving motion in this

wise. In the center of the area the pitch is constantly rising up

not breaking out in streams, but rising en 7nosse. It is thus

constantly displacing that which previously occupied the center

and forcing it towards the circumference. '

The surface becomes covered with concentric wrinkles, and

the interior structure somewhat laminated, while the upper 1am-

inrc at the center of the area are torn into shreds by the expan-

sion like the outer bark of a rapidly growing tree.

Where the edge of such an expanding area meets that of the ad-

joining one the pitch rolls under to be thrown up again in the

center at some future period. The material is rarely soft enough

to meet and form a close joint at the top but descends with a

rounded edge and at a considerable angle.

The spaces thus left between the different areas are often five

or six feet deep and three or four yards wide at the top, diminish-

ing of course to a mere seam at the bottom.

Where three or more of them meet a star shaped cavity is

formed in some cases twelve or fourteen feet deep.

It is difficult to conceive of a motion like this going on in a

material almost of stony hardness, but that such a revolution is

constantly taking place over the entire surface of this lake can-

not be doubted.

Another curious proof of it is afforded by numerous pieces of

wood which being involved in the pitch are constantly coming

to the surface. They are often several feet in length and five or

six inches in diameter. On reaching the surface they generally

assume an upright position, one end being detained in the pitch

while the other is elevated by the lifting of the middle. They
may be seen at frequent intervals all over the lake standing up to

the height of two or even three feet. They look like stumps of

trees, protruding through the pitch, but their parvenu character is

curiously betrayed by a ragged cap of pitch which invariably

covers the top and hangs down like hounds ears on either side.

The conclusion then to which a close observation leads us m
regard to the present condition of this singular lake is, not that

it Has suddenly cooled down from a boiling state as heretofore do-
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scribed, but that, solid as the material is, it is still boiling although
wilh an indefinitely slow motion. As the descent of the glaciers

may be considered the slowest instance of flowing in nature so

the revolutions of the scarcely less solid bitumen of this lake

may be set down as the slowest example of ebulhtion.

The water which fills the crevices of the pitch is clear and very
pure, especially towards the margin of the lake. It is the favor-

ite resoTt of all the washerwomen for miles around.

So completely does the lake occupy the summit of the penin-

sula on which it is situated that water Avas observed flowing from
the connected network level at eight nearly equidistant points of

the circumference.

As the water is flowing now the pitch has formerly flowed from
the lake in nearly all directions. It covers almost the whole pen-

insula like a mantle, reaching down to the sea and forming
almost three miles of coast. The entire surface covered by it is

estimated at three thousand acres. The lake itself contains one
hundred acres. At the village of La Braye the stream of pitch

has been dug through in several places, averaging from fifteen to

eighteen feet in depth. Its depth at other places is not known.
Towards the center of the lake several detached areas are met

with which are still quite soft. These have a glossy black sur-

face. None of them are more than two or three rods in breadth.

Those adjoining are rough and hard though not as hard as those

nearer the margin.
The surface of these softer areas yields under the feet. On

standing a {qw minutes one feels that he is gradually settling down,
and in the course of ten or fifteen minutes he may find himself
ancle deep.

In a few places indeed where streams of fluid pitch were oozing
through the more indurated surface, a few minutes standing would
sink one to the knees.
The pores of the pitch are full of water which oozes out on the

slightest pressure, and by moistening the skin prevents adhe&ion.

Were it not for this the above experiment would not be alto-

gether so safe or agreeable.
A heavy body placed on the pitch or a person standing long

enough, would undoubtedly sink and perhaps disappear in it.

Bat in no place was it possible to form those bowl-like depres-

sions around the observer as described by former trav^ellers. It

niay be that the material has become much harder since the first

accounts of it were written: but it is difficult to understand how
the weight of a man could ever have displaced a mass of pitch

equal to a "great bowl" as deep as the shoulders, especially as

the pitch is specifically much heavier than the human body.

The water in the vicinity of the soft pitch is colored dark green
hy carbonaceous matter. It has also a saltish taste and a dis-

agreeable odor. A strong smell of bitumen is perceivable in the air.
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Streams of gas issue from be^o^y, sometimes rising through the

water but more frequently hissing and gurgling from small open-

ings in the pitch above water level. It appears to be chiefly sul-

phuretted hydrogeUj smelling strongly of that gas and instantly

blackening a silver coin laid among the bubbles. When inflamed

it burns with a pale yellowish flame.

The surface of the pitch is whitened in places by a deposit of

sulphur.

The temperature of one of the streams of gas was 97^ Fah.,

the highest heat which I observed upon the lake.

The water in some of the crevices was 95^. In such cases it

appeared to be rising at one end of the opening, flowing along,

and descending at the other.

I have no doubt that the mere surface of the pitch is sometimes

heated by the sun to a higher degree than this. But the copious

streams of gas would certainly indicate the fact if a much higher

heat existed at a moderate depth below.

The pitch where most fluid had a temperature of only 95^.

It is evident that the bitumen does not owe its fluidity in

any great degree to heat. It is true that the already hardened

pilch may be melted by a sufficient heat, but that which is

already fluid remains so at all ordinary temperatures.

Wherever it oozes out in streams it flows down over the

hardened surface into the nearest channel of water (which may
have a temperature not above 85^), where it creeps along the

bottom in a stream that looks like a huge serpent.

The fluidity of the pitch is evidently owing to the oily matter

which it contains.
. The whole thing seems more like a vast

fountain of coal tar than anything else. The gradual hardening

which has evidently taken place is due to oxydation and evapo-

ration of the less fixed ingredients,—a process which the revolv-

ing motion heretofore described must greatly facilitate.

In one of the star shaped pools of water, some five feet deep,

a column of pitch had been forced perpendicularly up from the

bottom. On reaching the surface of the water it had expanded into

a sort of center table about four feet in diameter but without touch-

ing the sides of the pool. The stem was about a foot in diame-

ter. I leaped out upon this table and found that it not only sus-

tained my weight but the elasticity of the stem enabled me to

rock it from side to side. Pieces torn from the edge of this

table sank readily showing that it had been raised by pressure

and not by its buoyancy.
The vicinity of the pitch with its strong odor seems to give no

more oflTense to animals than its presence in the soil does to vege-

tation. Numerous fishes ten or twelve inches long were seen in

the water on the lake. An alligator shuflled off from one of the

areas at my approach. In two instances I scared birds resembling
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night hawks from their nests or rather from their eggs which were
deposited upon the naked pitch.

In the course of several days spent in examining the lake and
the region around it I walked several miles along the sea-shore

both to the northward and to the southward of the lake. To
the southward the shore is made up of bold cliffs upon which
the sea is making rapid inroads. The strata consist of indurated
clays of brilliant red and yellow colors. They present also

thick veins of porcelain jasper.

Strata of loosely coherent sandstones also abound- These are

more solid and durable where they are impregnated with bitumen
which acts as a cement. Rounded pebbles of pitch and porce-
lain jasper form a beach at the foot of the cliffs. ,

'

About a mile and a half south of the lake I observed numer-
ous beds of slightly indurated clay filled with the remains of
leav^es and vegetation. A little further on appears a bed of brown
coal and lignite about twelve feet thick. It has such a dip and
direction that if continuous it would pass under the lake at a
great depth. But the strata are here much contorted and some
even thrown into upright positions.

Pebbles of pure asphaltum are thrown up by the waves at this

point and not far off the beach is blackened by brilliant titanic

iron sand.

• Nearer the lake and to the southwest of it; a large spring of
petroleum breaks out under the sea. The escape of gases from
this vent is sometimes so violent as to spout a column of water
several feet high.

I passed over the place in a boat but at the time there was no
ebullition although a strong odor of bitumen pervaded the sea
breeze and acres of the sea were iridescent with the floatins: oil.

The rocks on the beach opposite were varnished of a bright glossy
black by the petroleum. I filled a bottle with it by skimming it

up from the water wath a palm leaf
Many springs of petroleum occur in the interior, within a few

niiles of the lake. Two veins of pure asphaltum enclosed in clay
^ere discovered about three-fcurths of a mile from the same
place. They were soon however exhausted, having yielded some
twenty tons of the mineral sufficiently pure for varnishes.

From the point where the large spring of petroleum breaks out

^nder the sea, at least three miles of the shore to the northward
consists mainly of streams of pitch from the lake.

^

There are a
few intervals of sandstone and clays w^here elevations have di-

verted the bituminous currents. But all the most prominent

head-lands are those which are defended by the indurated pitch.

This material has in fact flowed out to a considerable, though
as yet unknown, distance under the sea.

About a mile to the northward of the lake another bed of
brown coal crops out upon the shore. It is about twenty feet
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thick. Other and perhaps much thicker beds may exist in the

vast mass of stratified materials which make up the bulk of the

island.

From the occurrence of such considerable accumulations of

vegetable matter so situated as apparently to pass under the lake, it

seems reasonable to regard them as the source of the pitchy

matter which rises in such quantity there.

Indeed many pieces of wood may be observed lathe beds of

brown coal which diifer in no respect in their appearance from

many of the pieces thrown up in the lake itself.

These beds of vegetable matter are probably undergoing a slow

distillation by volcanic heat. It is true there are no evidences of

volcanic eruptions in the vicinity of the lake nor any materials of

volcanic origin scattered on the beach except perhaps the titaii-

iferous iron sand. But at Cedras, twenty miles to the southward^

there are active mud volcanoes. I did not have opportunity to

examine (hem or to ascertain their character minutely. But the

fact of their existence as well as the disturbed coridition of the

recent strata, together with the proximity of the island to the

coast of Cumana where earthquakes are frequent and severe, ap-

pears sufficient to show that the island is not entirely free from

volcajiic action.

Various attempts have been made to apply the inexhaustible

store of bitumen afforded by the lake, to some useful purpos

Mixed with sand and pebbles it is much "used for pavements and

the grout)d floors of houses at Port au Spain^ a purpose for which

it is admirably adapted.

It has been employed to advantage as fuel by the American

steamers plying on the Orinoco. It is thrown in the furnaces

among the wood, fusing too readily to be used alone.

With ten per cent of rosin oil it forms an excellent pitch for

vessels.
'^

The Earl of Dundonald has purchased a large tract of the

pitch lands including twenty six acres of the lake and has insti-

tuted various experiments with the view of substituting the bitu-

men for India rubber and Gutta percha in the manufacture of

water proof fabrics, covering of telegraph wires, &c. Judging

from the specimens of water proof cloth, tubing and telegraph

wire which were shown me by his agent at Port au Spain,

(Mr. C. F. Stollmeyer,) these efforts bid fair to be quite suc-

cessfuL

It seems only necessary that the required amount of intelligent

enterprise should be directed to the subject in order to render this

wonderful reservoir of bitumen a source of great individual profit

and of essential service to mankind.
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Art. XIV.

—

The Harrison Tornadoj Ohio^ February 14^ 1S54.

It is of interest in illustration of the subject of stormS; to notice

briefly the Karrison tornado, as its action diifers in some respects

from the Brandon storm. Many of its operations were chroni-

cled as being of such a wonderful and unheard of character, that the

writer was induced to visit the scenes of its ravages, to examine
and record the facts, of whatever nature they might be.

During no season since, perhaps, the settlement of the state,

have so many visitations of the kind occurred ; and the opportu-

nity afforded has been uncommonly favorable for investigating

the phenomena of these storms.

The tornado under consideration, commenced, as far as can be
learned, in Dearborn Co., la., 10 or 12 miles west of Harrison, in

North Latitude 39^ 10^ and West Longitude 70^. Its course was
N. 72^ 32' E., ravaging the country, at intervals for 50 miles.

Its most marked characteristic was a diffuse and feeble action

at the circumference, and intense energy at the axis. Occasion-

ally it struck objects along its axis with the spite of a fury ] closely

approximating in its sudden and destructive effects, to the blast

from a huge cannon. The most striking examples of its violence

were found at the Graham place.

West of Harrison the country was x^ery much broken; and
generally wherever the tornado ascended a hill or crossed its top,

it left the forest untouched j but the moment it began its descent,

everything fell before it. It frequently rose from the earth, or

was so broken up by the obstacles encountered, that extensive

tracts were passed without injury-

Its destructive effects were mainly confined to a path varying
from 200 to 600 feet in breadth.

At the Graham place it was three-fourths of a mile broad; at

Mr. Wakefield's woods 66 rods ; and at Dr. Bowles, from the ex-

treme point on the right, where fences in the open fields were
prostrated, to the left where trees were thrown down, must have
been a little more than half a mile.

Careful observations were made at the Graham place, by the

writer assisted by the Rev. M. GolUday of Harrison ; also at the

latter place; and at Mr. Waliefields; and a somewhat hasty ex-

amination at Dr. Bowles.
The Graham house (I) stood in the edge of a forest which ex-

tended to the west, with open ground on the east. West of the

house (see plot) about Jth of a mile, a narrow and deep valley rung

north and south. Lateral valleys intersect this nearly at right

angles from the east. These are also deep and narrow gorges,

extending about one-fourth of a mile back from the main valley,

forming sharp and well defined ridges between them. At the

SfcoNP Series, YoL ZX^I^Tq, S^.—Sept; 1855. 21
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A B, Topography of the Graham place, and plot of the tornado :
Breadth f nu c.

C D, riot of Bvurrey across Wakefield's -vrooda ; Breadth 66 rods.
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head of one of these valleys and just where the descent into it

begins, stood a small frame house. The action of the wind upon
the house and the forest around, was extremely complex; and
while passing across the track with a compass, the whole effect

seemed like a riddle designed to puzzle meteorologists. On this

account the survey was minute and protracted- The path was
divided into sections of three rods each. The plot gives but a
very small part of the bearings which were taken; in some
cases a single arrow on the plot represents the mean of from three

to ten bearings. The topography of the place is also represented

as the complex action referred to, is believed to have been owing
to the nature of the surface. The arrows give the directions of
the currents which simultaneously or in succession iswept over
this ill-fated place.

The storm approached the house nearly from the west ; and
yet it was struck on the eastern side, by the current from the south-

east. The proof of this is explicit. The whirling mass of vapor,

attended with a thundering roar, was seen by Mr. Graham ap-

proaching from the west: he shut the door, 'a few moments of

awful suspense followed: then a window over the east door was
driven in with a loud report; then the door followed; and the

next instant the house was torn from its foundations and shivered

to fragments.

The tenants bruised and bleeding, and with tattered garments,
were found in different positions.

The dotted arrows indicate the directions in which the frag-

ments were carried. They were strewed over the ground for

about 30 rods west of the house, and lay between N. W. and W.
6^ S. A part of the roof was carried W. 6^ S. ; the chimney
thrown W. IP N. ; a piece of a stove was picked up 30 rods
N. W. Along these same bearings were portions of chairs, tables,

bedsteads, boxes, boards, timbers, &c. It is a singular fact and
shows the violence of the wind, that scarcely an article or a tim-
ber could be found in an entire state.

eral trees near it in the same direction.

Vvest. of thp V»nnQp ]aro-P trppc Inv \\i

w
w

The bearings and positions of these are shown by arrows. Min-
gled with these are arrows with cross bars pointing easterly.

These represent trees with their limbs lying above the "other trees

^hich had been thrown towards the west ; and in a few instances

fragments of the house were found beneath them.

This proves that the wind which first swept over the house
>^as from the east, and afterwards it came with equal violence

from the west. The latter action; that from the west, was
doubtless caused by the passage of the aius
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One remarkable feature of the storm at this point, which wiF!

strike the meteorologist upon a bare inspection of the plot, is, that

the current which destroyed the house should have been so far in

advance of the axis as to carry fragments 30 rods to the westj be-

fore it curved into and mingled with the axis.

A second feature is that such unparalleled violence in the over-

throw of the housCj should have been exhibited by the outskirts

of the storm. When the house fell, the axis could not have been

less than 40 rods from it. Usually in narrow^ tornados, a point 40

rods from the axis is out of the range of violence.

What effect the contour of the ^
ducing these results, I leave meteorologists to judge. The por-

tion of the tornado which struck the housOj can be easily traced

up the valley, which lies near the right hand border of the storms

path* It passed up the valley and when near the head, plunged

down the slope, and bridging over the bottom with fallen trees,

ascended the opposite side, and gradually curved round into the

axis. Portions of the house which were first swept around west-

ward into the axis, were subsequently carried by it towards the

east. A tea spoon was found E. 30.'^ S. from the house, half a

mile distant. A part of an eve-trough near the same place.

A piece of a chest easily identified, was carried N. K two

miles, and fell a mile north of the track of the storm. If the

tornado had the form of an inverted cone, like the miniature whirls

so often seen, then the transportation of this stick upwards and

outwards is easily explained. Other explanations might indeed

be given ; but they are scarcely necessary unless the rotary actioa

be denied.

Five miles east of the Graham place, the tornado descended a

high and steep range of hills which enclose the Whitewater river

on the west, prostrating as usual the forest in its descent.

In crossing the valley, it passed through the south part of Har-

rison. Fortunately the track of destructive violence was here

narrowed to two or three hundred feet

The roof of a large church Was raised perpendicularly into the

air, and carried over the steeple towards the east. A tin ball two

feet in diameter on the top of the spire was nearly torn from the

iron rod which passed through it. There was no bruise upon it

to indicate tliat it had been struck by a hard body.

The roof of a carpenter's shop was taken off and the posts

broken just below the upper story. The lower story was thrown

down, and the upper fell back upon the fragments without further

injury. Two workmen were in the upper part, and \yeTe not

aware of their descent till the door, which led to a flight of steps

on the outside of the building was opened.
It was supposed by some intelligent observers that the effects

produced upon the shop and some other buildings were indicative

m
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of a violent explosive action from vsrithin. With one exception I

found no evidence of anything more than the usual ascending
current in the axis of tornadoes. The windows of the shop were
driven in before the roof went off: the gable end of the church
fell inside-

Where both walls gave way, one as far as I could ascertain foil

in and the other out.

The wall of a small house was sprung out on the north, so that

A lady who was in the house at the

time stated that the south door was first driven in with great

violence.

The exception referred to was a brick house: A portion of

the south wall fell outwards^ but whether a current of air had
found its way to the inside through a door or window could not
be ascertained.

Five miles east of Harrison the tornado struck a dense forest.

On account of the level surface and the open country around, the

position was deemed a favorable one for giving a truthful record

the ceiling was detached.

of the mode of the storms action. .Here as at the Graham place,

the track was divided into sections of three rods each, and the

bearings of the fallen trees taken with a compass. These bear-

ings are carefully laid down in the plot. The original division

of this part of the State into sections of a mile square by the

United States, afforded a means of determining accurately the

course of the storm.
In crossing five sections, the tornado diverged to the north one

and a half miles.

The following table gives the bearings of the last survey ; and
is inserted for the benefit of those who may be desirous of exam-
ining critically the law of storms. The order of the bearings is

the same as in the tables belonging to the Brandon storm,—from
right to left across the track.

»Sf.

STJEVEY ACUOSS "WAKEFIELD WOODS.

Whole breaath, 66 rods.

1st section of 3 rods,

2nd

3d

4tli

6th

6th

«

«

u

u

u

1

2

s

4
5

6

1

8

Bearings.

E. 5^S.
E. 5^ a
E
N. 45° E.

N. 52° E.

E.

E.

E.

N. 45° E.

E.

N. 85° E.

N. '78° E.

f

Whole breadth, 66 rods.

tth section of 3 rods.

8th

9th

loth

14

15

16 N.75°

Bearings,

I^fTT^ E.

N. 45° E.

17|N'.46^E.
18 N". 60^ E.

19N. 50°E.
20 N. 30° E.

2i N*. 55'=' E.

22
23

S 24

K across 20
N-. 45<^ E.

N. 50° E,

{ 25 N. 30° E.
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Table—Continued

Whole breadth, m rods. Bearings.

1 Itli section of 3 rods,

12th <<

1 8th «

Uth C(

26 N. 55° E.

27 N", 50° E.

28 E. over 27
29 N.
30 N. 20° E.
31N.45° E.

32 E. twisted

33E. 5°S.do.
34 E. 10° S.

351!^,

36N^. 10° E.

S'7Xl5°E.
38 N. 5° W.

Whole breadth, 66 rotfaT

15th section of 3 rods,

16th

17th
18th

19th

20th

21st

22d

I

Bearings.

39 N]~
'

40,N. 20° W.
4lN.6°E.
42 K 6° E.

«

(I

u

43;N". 6° E.

44 S. 6S° E.

45 K 20'' W.

4GN'. 68*='W,
47,S. 10° E.

48-S.
1

The progressive velocity of the tornado could not be ascer-

tained accurately. It was about ten minutes in passing frcJm

Harrison to New Haven, a distance of five miles. This would

give thirty miles per hour. This estimate cannot be far from the

truth ; from some circumstances I am inclined to believe that it is

a little too high,

A few general remarks will close this article.

1st. This storm was remarkable for the occasional exhibitions

of extreme violence. The Graham place alTorded the most strik-

ing examples. The house was not merely thrown down, but

shivered. A tea spoon was carried half a mile
; and a piece of a

stove thirty rods. A heavy waggon was carried a iQ\Y rods and

dashed to fragments against a tree. A piece of scantling tvvelv^e

feet long and three by four inches, was taken thirty rods east, and

?/. Four men tried in

lection with Mr. Gra-vain to pull it out
;

halffi

ham, succeeded only after digging around it to the depth of

nearly three feet. The earth thus penetrated was, with the ex-

ren-ception of the first six inches, a stiff, yellow clay. W
ders this incident more striking, was the fact that the end of the

scantling was not pointed. The cross section presented a resist-

ing surface of eight square inches, and the whole amount of earth

displaced was equal to 336 cubic inches.- According to experi-

Yard in

diameter would penetrate earth five feet nine inches. A shot of

three inches in diameter, nearly the resisting surface of the scant-

ling, would under similar circumstances penetrate three feet nine

inches. This is but three inches deeper than the scantling was

driven. While the weight of the timber in question would have

been greater than the weight of a three inch shot ; on the other

hand the form of the end was not so favorable for penetration.

What portion of its velocity was due to falling cannot be tola

with accuracy. As it fell within thirty rods of the building from
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which it was taken^ it could not have ascended to a great height.

It entered the ground at an angle of about 45^ ; and if from this

we estimate the velocity acquired from falling, to equal one-half

of the whole there is still left a velocity of 500 feet per second
due to the wind. The effects of such a wind would be fearful

indeed : it would move at the rate of 340 miles per hour.

2nd, The involute form' of the curve described by the wind as

it approached the axis appears more marked in this than in the

Brandon storm. The plots of both Surveys indicate this, more
especially that at the Graham place. At the same time the cy-
cloidal curve is easily made out. The reverse action of the loop

is clearly exhibited at the Graham place ; the direct and reverse

at Wakefield's. Most of the prostrations at Wakefield's on the
right of the axis, were not made by the front of the stornij but
took place when about one-half of the cycloid had passed over.

Some of the trees were turned outward, showing that they stood
till struck by the heel of the storm.

3d. The phmging action of the tornado was a remarkable fea-

ture. The ground west of the Whitewater was favorable for

observing this, as it was intersected by deep ravines. Ascending
slopes were touched lightly in general, or not at all ; while the
descending were often swept with fearful violence. I am not
aware that this peculiarity has been mentioned by other observ-
ers. The explanation does not seem difficult ; but too much space
has already been occupied to state it here.

In conclusion the writer would take the liberty to suggest to

observers, that he has found it important to carry his observations
beyond the track of greatest violence. Though no trees nor
houses may be thrown down, yet valuable evidence to show the
mode of action can oftentimes be obtained.
Mr. Laird's house in the vicinity of the Graham place, was on

the left of the axis, but too far from it to suffer any injury. The
wind was violent but left none of the ordinary marks which
could determine its direction. Mr. Laird however stated to the

writer that the wind first blew in the south door, and two men
jere unable to shut it. A moment afterwards, and the north
door which had been locked, was violently driven in. The di-

rect and reverse stroke of the loop seem pointed out here. The
action of a tornado along the axis only, affords but confused data
to elucidate the laws which govern it.
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Art. XV.— 0?i the Geographical Disiribtition of Crustacea}

by James D. Dana.

(Continued from vols, sri, xviii, and xix.)

Having in the preceding pages on the geographical distribution

of Crustacea, treated of their distribution according to zones of

temperature, I now take up the other branch of the subject.

The Distribution of Crustacea according to Geographical

Provinces,

In presenting a series of tables in which the distribution of the

Genera is given, I divide the surface of the globe, for marine zo-

ological geography, into three sections, the Occidental^ the Afn-

co-European^ and the Oriental; the first, including the east and

west coasts of America and adjoining islands ; the second, the

eastern side of the Atlantic Ocean, the coasts of Europe, and also

of Africa as far as the Cape of Good Hope ; the third, embracing

the Indian Ocean, and its coasts and islands, the East Indies and

the Pacific Ocean, with its coasts and islands, exclusive of the

western coast of America and the neighboring islands. The to-

tal number of species in each is given in a separate column.

I make further groupings or subdivisions, by which the several

portions of these great regions are distinguished. These general

tables are not here copied from the author's Report, and particular

explanations therefore need not be given.

The following is an abstract of some of the results:

The division A,'includes the Atlantic and Pacific coasts and

islands of America ; B, the European and West African coasts

and islands, from Cape Horn to Greenland inclusive ; and C, the

coasts and islands of the Indian and Pacific Oceans (America ex-

cluded),*
X, BEACnriTEA*

Maiotdea. A- b. g
Maiinea, - - - 69 - 24 (1 a)\ - 63 (1 h)\

Parthenopinea, -- -1-5 -29
Onciuiaea, .

- - 0-0 - 2

Total Maioidea, - - TO 29 (1) 104(1)

Caxcroide^v,

Caacrid«, - - - 10-8 - 1

Xanthidffi - - - 17 - 7(1 a) . 129(1*)
EripbidsB, - - - 7-5 -62(1*)
Fortunid^ Platy^^^^ fl3 - 19 (1 a) - 54 (1«)

Telphusiuea, - - -6-1 -7
Cjciinea, 1-0 -

Total Cancroidea, - 54 35 (2) 243 (3)

* The discrepancies between the enumeration here and the eummaries of the pre-

ceding tables, arise from species omitted in one or both, on account of the unc«

tainty of their localities.
t i, f 1

f la, means that 1 of the 24 ia identical with a species under A ; and 1&, that

of the 63, is identical with a »4pecies under B. So, below.
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GHAFSOIDEA, - - , 51 % 18 (5) - 124 (5 a)

Leucosoidea, - . . 9 - 12 48 (1 b)

CORVSTOIDEA, - . . 6 « 6 8

Total BaAcHYURA, 190 ^9(8) 626 (10)

It ANOMOURA.

A. B. 0.

Dromidea, - - - - 1 - 9 15 (1 h)

Bellidea, , , - 2 -

Raninidea, . - - 1 - 5
K

Hippidea, - - • 7 - 2

^ Porcellanidca, - - - 24 - 4 19

Lithodea. - . - 5 - \{la) - 3

Paguridea, - - - 26 - 27 (la) - 61 (1.5)

iEgleidea, - - . 2 -
— ^

Galatbeidea, . - - S 6 (1 a) -

49(3)

6

Total Anomouka, - '71 115(2)

III. MACEO\3RA.

A. B. c.

Thalasginidea, - . - t - 8 9(16)

Astacidea, - - - 29 - 9 27

Caridea, - - - ^40 - nn{^a) - 85 (3 b)

Peneeidea, - - • .4 8

102 (3)

22

Total Maceouka, 80 143 (4)

tv. axomodkaxchtata.

A. B. a
Sqiiilloidca, - - - 10 - 16 S2 (S 5)

Mygidea, . - - 3 - 18 16

Amphionidea - - - 9

43

11

Total Anomobraxchiata, - " 13 58(3)

V, TETKADECAFODA,

A. a c.

IS0K)DA. ^

Idot?eidea, - - - 11 - 25 6(16)
4 4

Oniscoidea, - - - SO - 12 (la) - 11

Cymothoidea, - * 32 41 57 (1 a) - 42 (2 h)

Total Isopoda, 'IS 154 (2) 69(3)

Anisopoda, - ... - 10 38 6

AMnnroDA,
/v

Caprellidea, - - - 13 • 24 6
61
17

Gauimaridea, - - 55 - 114

Hjperidea, . - . 9 - 27

Total AmpUpoda, - IT 165 74

Total Tethadecapoda, 160 337 (2) 139 (3)

The table affords the following lists of genera of the three

grand divisions, according to the present state of the science.

Secoj^d Series, Yol. XX, No. 59.—Sept. 1865 22
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1. GENERA EXCLUSIVELY AMERICAN OR OCCIDENTAL.

1. Maiotdecu

MicrorhynchuSj
Salacia,

Libidoclea, -

Libinia, -

Pelia,

Ehodia, -

Pisoides,

Thoe, -

Chorilia,

Scvra, -

Otlionia,

Coast on which found

Trest.

Trest and east.

west.

west and east,

west.

Mithraculus, west and east.

Tyche,
^

. _ u c*

Eurypodius, 4C «

Oregonia, - west.

Inachoides, it

Pugettia, u

Epialtus, - west and east

Leucippa, - • '* M

2, Cancroidea.

Pilumnoides, - west.

Trichodactylns, east.

Arena^us,

Potamia, - - west and east.

Orthostoma, - ea^t.

Acanthocycluft, west

3. Grapf^oidea,

Cyrtograpsus, -

Ilea, -

Gecarcoidea,

Fabia,

PinuLxa, -

Pinnotherelia,

HalicarcinuS, -

4. Leticosofdea,

PIa(yiiicra,

Hepatus, -

Guaia, -

5. Corystoidea.

Telmessus,
Peltarion,

Pseudocoiystes,

6. Anornonra.
Corystoides,

Bellia, '- *

Ranilia,

Albuuluppa,
Echidnocerus, -

Macroura.
7. Canibarus, -

Paracrangon, -

^glea,
Cryphiopg,

Coast on which foand,

east.

-' west and east

east,

west
- west and east

west
' - west and east

- . west,

west and east
u <k

west
east,

west

west

«

west
u

west and east

weit

a

2, GENERA EXCLUSIVELY OF THE AFRICO-EUROPEAN DIVISION.

1. Maioidea.—Lissa, Stenorhynchus, Amathia, Eurynome,
2. Cancroidea.—Perinnela, Porlumnus, Polybius.

3. Grapsoidea.—Gonoplax, Heterograpsus, Brachynolus, Hype

Ilia.

Thia, Corystes,

Homola,

nosoma,
4. Leucosoidea,

5. Corystoidea,

6. Anomoura.
7. Macroura,—Axius, Calocarisj Ephyra, Gnathophyllum.

3. GENERA EXCLUSIVELY ORIENTAL, OR OF THE THIRD DIVISION-

1. Maioidea.—Macrocheira, Paramithrax, Micippa, Lahnina, Naxia,

Hyastenus, Pyria, Cyclax, Camposcia, Paramicippa, Tiarinia, Perinea,

Halinnus, Mensethius, Stenocionops, Huenia, Xenocarcinus, Parthenope,

Eumedonus, Ceratocarciaus, Gonalonolus, Eurynolambrus.
2. Cancroidea.—Atergatis, Liomera, Liagora, Medaeus, Hallmedej

Elisus, Carpilodes, Zozynrjus, Dai'ra, Cymo, Polydectus, CEtbra, Galene,

Pseudoziiis, Melia, Acanthodes, Actumnus, Ruppellia, Domaecius, Tra-

pezia, Tetralia, Quadrella, Scylla, Charybdis, Lissocarcinus, Podoph-

ihalmus.
He

)

3. Grapsoidea.—Curtonotus, Cleislostoma, Macrophthalmus,

IcBcius, Scopimera, Doto, Eriocheir, Plalynotus, Trichopus, Sarmaliuin

Helice, Gecarcinicus,Xenophlhalmus5Xanihasia, Hymenicus, Elamesa

Myctiris.

^
4. Leucosoidea.—Mursia, Orylhia, Thealia, Matuta, Philyra, Leu-

cisca, Nucia, Nursia, Myra, Ixa, Iphis, Arcania, Oreophorus, Tlos,

Ethusa.
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5. Corystoidea.—Kraussia, (Eidia, DIcera.

6. Anomoura,—Caphyra, Eaninoides, Ranina, Notopus, Lyreidus,
Cosmonolus, Lomis, Diogenes, Aniculus, Birgus,

7» Macroura,—Laomediaj Glaucothoe, Callianidea, Callisea, The-
nus, Ibacus, Astacoides, Paranephrops, Cyclorhynchus, Atyoida, Alope,
CEdlpus, Harpilius, Anchislia, Patemouella, Hymenocera, Oplophorus^

Regulus, Stenopus, Spongicola, Acetes, Eucopia.

4. GENEKA COMMON TO THE AMERICAN AND AFRICO-EaROPEAN
DIVISIONS, BUT NOT IN THE THIRD, 9R ORIENTAL.

1. Maioidea.—Hyas, Herbstia, Leptopodia, Stenorhynchus.
2. Cancroidea.—Atelecyclus.
3. Ano7noura.—Munida, GrimoLhea.
4. Macroura.—Homarus.

5. GENERA COMMON TO THE AFRICO-EUROPEAN AND ORIENTAL
DIVISIONS, NOT YET FOUND IN THE OCCIDENTAL.

1. Maioidea.—Inachus, Doclea, Maia, Acha?us, Lambrus.
2. Cancroidea,—Acia^a, Actseodes, Thalamita, PorlunuSj Telphusa*
3. Leucosoidea.—Cycloes, Ebalia, Dorippe,
4. Anomoura.—Lalreillia, Cymopolia, Remipes, •
5. Macroura.—Nika, Lysmala, Caridinia.

6. GENERA COMMON TO THE THREE DIVISIONS.

1- Maioidea.—Pisa, Milhrax (mainly Occid.), Acanthonyx.
• 2. Cancroidea,—Xantho, Panopeeus (mainly Occidental), Pilumnus,
Eriphia, Liipa, Amphilrite, Carcinus, Platyonychus.

3. Grapsoidea.—Grapsus, Goniograpsus, Sesarma (sparingly Euro-
pean), Acanthopus, Plagusia, Pinnothera> Calappa.

4. Anomoiira.—Dromia (sparingly Occid.), Albunoea, Porcellana,
Lithodes, Pagurlsles, Bernhardus, Pagurus (mainly Orient.), Cllbana-
rius, Galathea.

5. Macroura.—Gebia, Scyllarus, Panulirus, Palinurus, Astacus,
Crangon, Alpheus, Beteus, Hippolyte, Pandalus, Pala^mon, Slcyonia,
Pena^us.

The following are lists of species common to two or more of
the three divisions. They may be much changed by farther

stiidy^ through the discovery that the specimens from distant

localities are not conspecific. Should this happen, there is a
relation indicated based on their close similarityj which is im-
portant.

1- SPECIES STATED TO BE C0I\IM0N TO DIVISIONS A. AN0 B., OB THE

AMERICAN AND THE AFRICO-EUROPEAN WATERS.

_^IIyas coarctata: Massachusetts and Long Island, in United States
;

France; England; Shetlands.
Leptopodia sagiUaria : Canaries ; West Indies ; Valparaiso.

.
Panopeeus Herhstii : Mediterranean ; Key West, South Carolina,

and New York in United Slates.
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Carcinus mcenas : Mediterranean at Nice ; Crimea ; England ; Mas-

sachusetts, United Stales.

Grapsus pictus : Madeira; Peru and Chili; (also various Pacific

islands).

Planes minutus : Atlantic Ocean, and occasionally found on both

the American and European coasts.

Goniograpsus varius : Canaries; Mediterranean at Algiers, Nice,

Italy ; Crimea ; Brittany ; and probably at Rio Janeiro, Brazil-

Sesarma reticulata : Key West and South Carolina, in United States

;

and in South Africa, according to McLeay.
Acanthopus planissimus : West Indies ; Canaries ; Madeira ; Cape

Town and Port Natal, South Africa
;

(also various tropical Pacific

islands).

Plagusia squamosa : West Indies ; Key West, South Carolina, in

United States ; Canaries ; Madeira (also, Isle of France ; Indian Ocean ;

Red Sea ; Port Natal).

Plagusia tomentosa : Chili; Cape Town
;

(also New Zealand).

Albuncea symnisla : Canaries ; Mediterranean (also Pondicherry)

;

and if the A, oxyophthalmus is the same species, it occurs in the West

Indies, and on the coast of South Carolina.

LWiodes Maia : Great Britain ; Shetlands ; Norway ; coast of Mas-

sachusetts (rare).

Bernhardus sirehlonyx : Great Britain ; France ;
Mediterranean

;

Norway ; Massachusetts, in United States
; (also Kamtschatka).

Cenohila diogenes : West Indies ; Mediterranean, (Hawaii ?).

Crangon vulgaris : Great Britain; France; United States; San

Francisco and Puget's Sound, Western America.
'

Crangon boreas : Norway ; Iceland ; Greenland ;
Massachusetts

(In fish) ; (also, Kamtschatka).
Pandalus annulicornis : Scotland and Shetlands ; Norway ;

Iceland

;

Massachusetts (rare).

Gonodactylus cJiiragrus : Mediterranean; Key West; (also, R^^
Sea; Port Natal, South Africa; Isle of France; East Indies; Swan
River, Australia ; Pacific Ocean, at Feejees, Tongatabu, &c.)-

2. SPECIES COMMON TO B. AND C, THE AFRICO-EUEOPEAN AND
ORIENTAL SEAS.

Mithraxdichofomus : Mediterranean; East Indies.

Achceus Cranchii : Mediterranean; Japan (probably same species)-

Aclcea rufo-punctata : Canaries and Mediterranean; Isle of France,

Indian Ocean.

Tlialamita admete : Canaries; Port Natal, South Africa; Ked Sea;

Indian Ocean, and East Indies; Pacific Ocean, at the Fejees, Samoa,

Hawaiian Islands, Wake's Island, &c.

Pilumnus Forskalii : Canaries ; Red Sea.

Grapsus pictus : see above,

Grapsus strigosus : Canaries: South Africa; Red Sea; East Indies.

Goniograpsus messor : Canaries ; Port Natal, South Africa ;
KeJ

Sea ; East Indies.

Planes minutus : Atlantic ; Japan.
Acanthopus planissimus : see above*
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Plagusia tomentosa : Chili; South Africa; New Zealand.
Plagusia squamosa : see above.

Cydoes granulosa : Canaries; Jflj^^n (probably same species).
Remipes scutellata : Ascension Island ; Swan River, Australia ; St,

Christopher's,

Lysmata seticaiidata : Mediterranean ; Japan,
Alpheiis Edwardsii: Mediterranean; Cape Verdes ; Port Natal,

South Africa.

Pandalus prisiis : Mediterranean ; Japan.
SqulUa mantis: Mediterranean ; Canaries ; Tsclmsan,
Pagurus sirialus : Mediterranean; Japan.

3. COSMOl^OLITES*

The above lists include the following species occurring in the
Occidental^ Africo-European, and Oriental seas.

Grapsus pictus, Bernhardus streblonyx.

Acanthopus planissimus. Crangon boreas.

Plagusia sqamosa. Crangon vulgaris*

Plagusia tomentosa. Gonodactylus chiragrus.

These are cosmopoh'te species,* The Grapsus, Acanthopus^
Plagusia, squamosa and Gouoclactylus \)veem\uent]Y desevve this

name, being found both north and south of the equator. They
thrive in the hottest equatorial waters, and have their extreme
limit in the temperate region. The temperature they admit of
is hence at least from 56^ to 88^ F.

The other species are cold-water species. Plagusia tomentosa
belongs to the southern subtemperate region, being reported from
Cape Town, New Zealand, and Chili, and the rest are found in
liigh northern latitudes, and probably pass from the Atlantic to
the Pacific Oeean through the Arctic Seas.

Besides the above species, a few are found in the West Indies,
^hich occur also in the Oriental Seas, but are not yet known
from the European or West African coasts. These, which also

maybe styled cosmopolites, are as follows:

Miihrax asper : East Indies
;
probably the same on the Peruvian

coasts.

Atergatis hiatus: Eed Sea and Indian Ocean ; West Indies.

Cnrpilius maculatus : East Indies ; South France ; Japan ;
various

Pacific Islands from the Paumotus to the Feejees and Hawaiian Isl-

ands; West Indies; Eriphia gonagra ; East Indies; Port Natal ; Key

Menippe Rumj^hii: East Indies ; Rio Janeiro and the West Indies.

Chlorodius exaralus : Pacific Islands ; East Indies;^ West Indies.

Lysiosquilla scahricaudis : Indian Ocean ; West Indies ; Brazil

;

£>ouih Carolina. ,

The Platyonychus hipustnlafus may possibly be another cosmopolite, for it ig

, - '^^d from Table Bay, the East Indies, Japan and Valparaiso. But we believe
tiie Valparaiso species to be different from that of the East Indies, and have so
named it.
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From the survey already madej it is apparent; that the three

grand divisions of the seas and coasts adopted in the preceding

table, have very few species in common, and they correspond to

a natural geographical arrangement. They constitute three

ktngdomSj to which two should be added, one for the Arctic

Seas, and the other for the Antarctic. These kingdoms are

:

I. The Occz6?ente/ Kingdom, embracing the Atlantic and Pa-

cific coasts of America to the frigid region, or some point in the

subfrigid region.

IL The European Kingdom, extending from Cape Horn (or

Cape Agulhas) to the Shetlands inclusive, and embracing the ad-

joining islands.

III. The Or/e/ita? Kingdom, including the east coast of Africa,

the south and east of Asia, and the islands of the Indian and

Pacific Ocean, exclusive of the American continent.

IV. The Arctic Kingdom, including Norway, Iceland, Green-

land, the Alascha Archipelago, and adjoining parts of the coasts

of America und Kamtschatka, with other Arctic lands,

V. The Antarctic Kingdom, embracing Fuegia, the Falk-

lands, Southern New Zealand, and the lands or islands of the

Antarctic Seas.

It will not be understood that the torrid species in one of these

kingdoms resembles the temperate more than do the torrid of an-

other kingdom ;
for this is far from true, since the distribution

of genera is to a great extent determined by temperature, as

already shown. But taking the range of species of the kingdoms
through, there is a striking difference between the kingdoms in

species of the same temperature region or zone.

Each of the first three kingdoms are naturally divided into

three subkingdoms : a north, a middle^ and a south, correspond-

ing severally to the North Temperate, Torrid, and South Tem-
perate zoties of sea temperature. The importance of these di-

visions will be a subject of further remark beyond.
The surnraary of the results in the preceding table, presents

some striking facts.

We
Maioic

the

those of the

Occidental 3.nd Oriental seas, as just explained), while the ratio

is about 1 : ^ for the Cancroids. So also, while the ratio of the

A and B divisions together (Occidental and European) to C (Ori-

ental) is for the Maioids, nearly 1:1, it is for the Cancroids,

1 : 3. Here is a wide difference between the Occidental and

Oriental seas as regards these groups. This last ratio is for the

Corystoids nearly that for the Maioids, or more exactly, 1: 0-75;

and for the Grapsoids it is 1:2; for the LeucosoidSj 1 : 2^
(The Arctic and Antarctic Seas are here merged in the other

kingdoms^ with which they are most nearly associated.)
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If we compare these ratios with those which the same groups
sustain as regards temperature, as exhibited on a former page^ we
discover that there is a very close paralleh'sm ; showing plainly
that the prevalence of Maioids in the Occidental Seas must be
owing to the comparative prevalence of cold waters ; arid the
prevalence of the warm water groups^ the Cancroids and Leuco-
soidsj in the Oriental SeaSj is owing conversely to the great
extent of warm waters.

Again, the ratio between the A and B divisions together of the

Macroura, and the division, is nearly as 1 : 0-8, which sustains

the same conclusion as to the influence of temperature.

The corresponding ratio for the Tetradecapoda is as 1 : 0"26.

But as this group, owing to the smallness of the species, has not

been thoroughly investigated; except in European regions, di-

rectly under the eyes of European observers, we cannot use sat-

isfactorily the facts they present for deducing general conclusions,

or for characterizing zoological districts or provinces. Still, it

should be observed that the facts conform to the same principle.

It is hence of the highest importance before comparing the

zoological character of different coasts, that the temperature-

regions of those coasts should be ascertained.

Comparative tables of the East Indies and Mediterranean, or of
the Peruvian coast and the East Indies, or of the southeast and
southwest coast of Africa (and so on), would lead us far astray,

if this element were left out of view ; for a difference of temper-
ature region, implies a difference of genera and species, independ-
ent of other considerations. On these grounds, whole continents,
or sides of continents, may have a common character and differ

widely from other continents in the same latitude.

If we look at the American continent in this point of view,
we at once perceive a striking peculiarity. All the coasts of
North and South America with the Gallapagos on the west be-

long to the Temperate zone, excepting a few degrees along by
Panama, and a connected range of coast from Key West to Rio
Janeiro. Chili and Peru are excluded even from the v^arm tem-

perate region, and so also, the coast of the United States, north of

Cape Hatteras. (See Chart, this Jour., vol xvi.)

Now contrast America with the Oriental Seas. The whole
east coast of Africa, north of the parallel of 30^ south, the coasts

of India and the East India Islands, and the northern half of Aus-

tralia, together with the numerous islands of the Pacific, belong

alike to the Torrid zone. In the American Seas, the tornd coasts

niake a single range, and have many species in common through-

out. In the Oriental Seas, they reach with an uninterrupted sur-

face over one-half of the circumference of the globe, and there

is room for many distinct provinces within the same temperature

region. The fact is more striking, if we consider that the Atr
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lantic east of the West Indies contains no islands in the. Torrid

zone, besides St. Helenaj Ascension, and the Cape Verdes, ali

of which are of small size.

Again in order to compare the coasts of America and Europe,

we must observe that the warm temperate region is represented

along the former by a small district from Northern Florida to Cape

HatteraSj while this region does not reach at all the latter, and

only the Canaries in the Eastern Atlantic are within it. More-

over, the temperate and subtemperate regions have no existence

on the North American coast at Cape Hatteras; while on the Eu-

ropean sidcj the former embraces the larger part of the Mediterra-

nean, and a portion of North-western Africa, and the latter includes

the Atlantic coast of Portugal. But north of Cape Hatteras, the

coast of America is rightly compared with that of Europe, north

of Portugal.

To compare the coast of Asia and Europe, we first observe in

the same manner the temperature regions. There is in fact a

striking similarity with the coast of the United States. Yet; the

torrid and subtorrid regions are confined to limits much nearer the

equator; and the warm temperate, although embracing as many
degrees of latitude as the warm temperate on the United States,

does not, on the China coasts extend farther north than the sub-

torrid region of the Florida coast. The temperate region hardly

has a place on the coast of China, while the subtemperate occu-

pies the Yellow Sea, North of this Gulf, the coast corresponds

mostly with the coast of the United States, north of Cape Cod.

It is unnecessary to adduce other explanations, as the chart fur-

nishes all that is needed for a ready comparison between the dif-

ferent coasts.

The propriety of uniting in one kingdom both coasts of Amer-
ica, the eastern and western, and thus shutting ofi" the latter froni

the great Pacific Ocean, may at first appear unnatural. Yet it i^

supported by all facts bearing on the subject. There are no spe-

cies known to be common to Western America and the Middle

Pacific, excepting two or three cosmopolites. Moveover, the gen-

era are to a great extent distinct, and where so, they often occur

on both sides of the continent. The genera of Podophthalmia

peculiar to America are mentioned on a preceding page, and also

the particular coast on which they occur,

, A review of some of the facts will exhibit in a strong hght the

zoological resemblances of the two sides of the continent.

Of Cancer^ there are four species found on the west coast of

South America, three on the west coast of North America, and

tiDo on the east coast of North America.

Of HepatuSj there is 07ie species common to the West Indies

and Brazil, a second^ found at Rio Janeiro ; a third at Valparaiso,

Chili ; Vifourth on the Carolina coast.
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Lihinia^ in the same mannerj has its species on the Atlantic
iind Pacific coast of the United States, and the coasts of Western
and Eastern South America. Mithrax is as widely distributed.

Epialtus occurs in the West Indies, California, Brazil, Galla-
pagos, and Valparaiso. Foiamia has two West Indian and one
Chilian species.

Eurypodius of Southern South America has its representative
at Puget's Soundj in the genus Oregonia.

Again, the Libinia duhia of the West Indies, is hardly distin-

guishable, according to Prof. L. R. Gibbes, from the L, affinisj

Rand., of the CaHfornia coast. L, spinosa of Brazil, is also

found in Chili, Lepiopodia sogittaria occurs in the West Indies,

and also, according to Bell, at Valparaiso; Acanthonyx Petiverii{l\
m the West Indies, Brazil, and Gallapagos ; Ep

Epi
alius biiuberculatuSy in Chili, and at^Key West ; Uca una^ Guay-
aquil and West Indies ; Albu?icea scutellata^ West Indies and
San Lorenzo, Peru ; Hippa emerita and talpoides^ both on East
and West America, North and South.

It is obvious, therefore, that the east and west sides of America
are very closely related, and differ widely in a zoological sense,
from either of the other kingdoms.
We observe further, that nearly all the genera peculiar to Araer*

ica are cold-water genera. They are mostly Maioids ; the large
group of the Cancroids, which belong mainly to warm waters,
does not include a single genus exclusively American, and of the
family Leucosidse, of the Leucosoids, there are only three known
species. '

We also perceive why the western coast of America has no
zoological afSnity with the Pacific Islands. The temperature of
their waters is widely different ; and, moreover, the oceanic cur-
rents of the tropics run from the American coast to tbe west-
ward, and are a barrier to migration eastward.
The relations of the American or Occidental to the Africo-Eu-

ropean kingdom are of much interest. The two kingdoms are

Widely different in most respects.
In the first place, the genera Lupa, Gelasimtis, Ocypoda^

^ibinia^ Epialtus, Hepatus, well represented on the Anierican
coasts, are not known on the European, besides others (Table 1,

on a preceding page) of less promineuce.

.
-^gain, there are several genera common in Europe, not known

in America, as Tnachus, Maia^ Achwtis, Portitnus, Ebalia^ La-
ireilUa, Athanas, in addition to those included in Table 2.

Still, the American and Africo-European kingdoms have a
common character separating them from the Oriental.

^
For ex-

^Hfiple : the great genus Cancer occurs in both of these kingdoms,
Secoxd Seeies, YoL XX, No. 69.—Sept., 1355. 23
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and is not kno\tn in Oriental seas, except in New Zealand and

Tasmania. So also the important genus Homarus ; besides

Ilyas^ Herhstia^ Leptopodm, Atelecydus, Mimida^ and Gmno-
thea. The genus Homarus has one species on the coast of the

United States, one on the coast of Europe, and one at Table

Bay, South Africa, thus ranging over the whole Atlantic.

We may now treat separately of the several Kingdoms, and

their subdivision into Provinces^ pointing out the naturalness of

their limits, and the characteristics of these Provinces. Each

temperature region along a coast makes a distinct Province, which

facts, where ascertained, show to be well characterized. In some

cases, a further subdivision may be desirable, and when so, the

subordinate divisions may be called Disti-ids. In each Kingdom,

the Provinces of each zone together may constitute a Sxih-king'

dom, as the Torrid Subkingdom, Ternperate Subkingdom, ^^c.

Art. XVL—On the Grooving and Polishing of hard Rocks

and Minerals by dry Sand ; by William P. Elake,

The phenomena about to be described were observed in the

Pass of San Bernardino, (California) in 1S38.* This Pass is one

of the principal breaks through the sovithern prolongation of the

Sierra Nevada, and connects the Pacific slope with the broad

and low interior plain of the Colorado Desert. It is bounded on

each side by high mountains
; the peak of San Bernardino rising

on the north to the height of about 8500 feet, and San Gorgonio,

on the south to about 7000. The elevation of the summit level

is 2S08 feet above the Pacific, and the width of the gap at that

point is about two miles : from this the ground slopes each way
very gradually, the grade or descent on the east, for about 28

miles, being on an average, 69 feet per mile.

On this eastern declivity of the Pass—the side turned toward

the Desert—the granite and associate rocks winch form the sharp

peak of San Gorgonio extend down to the valley of the Pass in

a succession of sharp ridges, which being devoid of soil and of

vegetation, stand out in bold and rugged outlines against the clear

unclouded sky of that desert region.

It was on these projecting spurs of San Gorgonio that the phe-

nomena of grooving were seen. The whole surface of thd gr^^^"

ite, over broad spaces, was cut into long and perfectly parallel

grooves and little furrows, and every portion of it was beauti-

fully smoothed, and though very uneven, had a fine polish. P^^

a moment it was impossible to realize the cause of all this ahra-

* A "brief notice of these phenomena is given in the writer^s rreliniinary Geolo-

gical Report, accompanying the Report of Lieut. R, S. Williamson, of a Kecoonois-

sauce in California, House Doc, 129, p. 27- Washrajjton, 1855.
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sion performed in a manner so peculiar; the action of glaciers

and diift was thought of in succession ; but the appearance of
the surface was so' entirely different from that of rocks which
have been acted on by these agents, that I could not regard them
as the cause. While contemplating these curious effects, the so-

lution of the problem was presented. The wind was blowing
very hard, and carried with it numerous little grains of sand.

When I stooped down and glanced over the surface of the rocks,

I saw that they were enveloped in an atmosphere of moving sand,

which was passing over and accumulating in deep banks and
drifts on the lee side of the point. Grains of sand were thus
pouring over the rocks in countless myriads, under the influence

of the powerful current of air which seems to sweep constantly

through this Pass from the ocean to the interior.

Wherever I turned my eyes—on the horizontal tables of rock,

or on the vertical faces turned to the wind—the effects of the sand
were visible : there was not a point untouchedj the grains had en-
graved their track on every stone. Even quartz was cut away
and polished

;
garnets and tourmaline were also cut, and left with

polished surfaces. Masses of limestone looked as if they had
been partly dissolved, and resembled specimens of rock-salt that

have been allowed to deliquesce in moist air. These minerals
Were unequally abraded, and in the order of their hardness

; the
Wear upon the feldspar of the granite being the most rapid, and
the garnets being affected least. Whenever a garnet or a lump
of quartz was imbedded in compact feldspar and favorably pre-

sented to the action of the sand, the feldspar was cut away around
the hard mineral, which was thus left standing in relief above
the general surface. A portion howei^er, of the feldspar, on the
lee side of the garnets, being protected from the action of the
sand by the superior hardness of the gem, also stood out in relief,

forming an elevated string, osar-like, under their lee.

When the surface acted on, was vertical and charged with
garnetSj a very peculiar result was produced ; the garnets were
left standing in relief, mounted on the end of a long pedicle of
feldspar, which had been protected from action while the sur-

rounding parts were cut away. These little needles of feldspar

tipped with garnets, stood out from the body of the rock in hori-

zontal lines—pointing Uke jeweled fingers in the direction of the

prevailing wind.
They form in reality a perfect index of the winds' direction,

recording it with as much accuracy as the oak trees do, in the re-

gion about San Francisco, where they are all bent from the per-

pendicular in one direction, or in some places lie trailed along the
ground. All these little fingers of stone pointed westward, in the
^u^ection of the valley of the Pass, to which the wind conforms.
vVe experienced this wind before reaching the point of rocks and
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the sand drifts : it blew with great force and seemed to be a great

air current, as uniform in its direction and action, as the great cur-

.

rents of the sea. It flows into the interior with singular persist-

ence and velocity, sweeping down over the slope of the Pass,

not in fitful gusts and eddying whirls, but with a constant uni-

formity of motion unlike any of the winds of our Atlantic sea-

board, or of the plains.

The Pass would in fact appear to be a great dranght-channel,

or chimney, to the interior, through which the air rushes inland

from the cool sea, to supply the vacuum caused by the ascent of

a column of heated air from the parched surface of the great Des-

ert. This Pass is the only break of any magnitude in the moun-

tain chain for a long distance, and as an air-channel, holds the

same relation to the Colorado Desert as is sustained by the Golden

Gate, at San Francisco, to the broad interior valleys of the Sac-

ramento and San Joaquin. ^

The effects of driving sand are not confined to the Pass; they

may be seen on all parts of the Desert Avhere there are any hard

rocks or minerals to be acted upon. On the upper plain, north of

the Sand Hills, where steady and high winds prevail, and the sur-

face is paved with pebbles of various colors, the latter are all pol-

ished to such a degree that they glisten in the sun's rays, and

seem to be formed by art. The polish is not like that produced

by the lapidary, but looks more like laquered ware, or as if the

pebbles had been oiled and varnished.

On the lower parts of the Desert, or wherever there is a speci-

men of silicified wood, the sand has registered its action. It

seems to have been ceaselessly at work and when no obstacle was

encountered on which wear and abrasion could be effected, the

grains have acted on each other, and by constantly coming in con-

tact have worn away all their little asperities and become almost

perfect spheres. This form is evident when the sand is examined

by a microscope.

We may regard these results as most interesting examples of

the denuding power of loose materials transported by currents

in a fluid. If we can have a distinct abrasion and linear grooving

of the hardest rocks and minerals, by the mere action of little

grains of sand, falling in constant succession and bounding along

on their surface, what may we not expect from the action of

pebbles and boulders of great size and weight, transported by a

constant current in the more dense fluid-water ? We may con-

clude that long rectilinear furrows of indefinite depth may be

made by loose materials, and that it is not essential to their forma-

tion that the rocks and gravel, acting as chisels or gravers, should

be pressed down by violence, or imbedded in ice, or moved fox-

ward en masse under pressure by the action of glaciers or stranded

icebergs. Wherever, therefore, we find on the surfaces of moun-
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tains, not covered by glacierSj grooved and polished surfaces with
the furrows extending in long parallel lines seeming to indicate

the action of a former glacier, we should remember the effects

which may be produced during a long period of time by light

and loose materials transported in a current of air ; and which
consequently may be produced with greater distinctness, and in

a different style, by rocks moved forward in a current of water.

The effects produced by glaciers, by drift, or moving sand, are

doubtless different and peculiar—so different and characteristic,

that the cause may be at once assigned by the experienced ob-

tserver, who can distinguish between them without difficulty. It

is, however, possible that after a sand-worn surface, such as has
been described, has been for ages covered with moist earth, a de-

composition of the surface would take place sufficient to remove
the polish from the furrows and leave us in doubt as to their

origin.

If it were possible, it would be exeedingly interesting to ascer-

tain the length of time it has required for the little grains of sand
to carve the surface of the granite ridge to its present form.

How inappreciably small must be the effect produced by a single

grain ! And yet by their combined and long continued action

mighty effects are produced. That, the action of the grains sin-

gly, is not visible, is proved to us by the polished surface, for no
one grain cuts deeply enough to leave a scratch. Ages have
doubtless elapsed since this action of the sand began, and we
cannot tell how deep the abrasion has extended; cubic yards
of granite may have been cut into dust and driven before the
wind over the expanse of the Desert.

Art. XVlI.—TAe Vegetable Individual in its relatio7i to Spe-

, cies ;* by Dr. Alexander Braun.—Translated from the Ger-
man by Charles Francis Stone.

. Part II.f

As I attempted to show in Part I, whatever seems arbitrary

and indefinite in the existing views of what constitutes the Veg-
etable Individual has its ground in the nature of plants them-
seWes, which, in their realization are resolved into a plurality

which they are not capable of reducing to as complete an unity
as animals are. As we ascend in the natural kingdoms, individ-

* Das Indivitluum der Pflanze in seinem Yerlialtniss zxir Species,—Generations-
jplge, Genrationswechsel und Generationstheilung der Pflanze, by Dr. A. Braun, Tro-
fesso

Part
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iials increase in importancGj until they reach their most perfect

independence in Man. Hence, if we would appreciate them justly

in the lower departments, in which their character is less defin-

itC; we must try to comprehend the less perfect structures by

starting from the more perfect ones : to appreciate vegetable in-

dividuals we must start from a comparison of animal individuals.

From this point of view we perceive at once that the cell can-

not be regarded as the proper individual in plants, otherwise it

would have 'to be considered in the same manner in animals.

Cell-formation is a property common to plants and animals: but

in animals it appears far more obviously as a subordinate clement

in the organization of the whole body, than it does in plants;

since the animal cell, in most cases, is not so independent^ nor so

determinate, nor so permanently isolated as the vegetable cell.

For this reason, too, it is rarer to find ih6 animal cell considered

as the proper animal individual, although Schwann has shown

that animal cells are analogous to vegetable cells and may be as

justly considered individual organisms as they. Yet as mere cm-

riosa we might adduce the somewhat similar assertion of Gaillon,

that " men and animals are properly masses of Infusoria ;" and

Oken's doctrine of generation, " a synthesis of Infusoria," might,

perhaps, be interpreted in the same sense. The ^' stories" of the

axes, the internodes with their leaves, might claim to be com-

pared with the animal individual with more justice than the cell,

especially if leaf-formation really took place as the defenders of

such doctrines have represented : that is, if every successive leaf

were produced as a new structure out of the old one (out of its

base which becomes the internode), and if the whole stem wer3

thus merely a concatenation of leaves shooting out of and grow-

ing above each other. But this is not so ; the rudiment of the

stem as an uninterrupted growth (" continuance") is formed be-

fore the leaves, while the latter, emerging as developments of the

upper surface of the stem, are evidently members dependent upon

and belonging to the axis, and forming with it one whole. Hence

the structure of the internodes may be more aptly compared with

the lateral structure of the animal body, and that of the leaves

with its terminal structure. Thus we arrive at the shoot ;
and

we must investigate the question, whether it should be considered

.as what corresponds best with the animal individual, or whether

we must ascend still farther, up to the whole plant-stock.

Th
'O

The first and most common view is that which considers the

individual in plants, as in animals, to be merely each single spe-

cimen, i.e., each representative of the species which appears to

be one whole from the connexion of its parts. To some exteut



The Vegetable Individual in its relation to species. 183

this view is correctj for in a forest of trees of the same genus and
species, in a meadow, or in a cornfieldj each single tree, each

stock of grass or of grain, appears as a single member of its spe-

cies, as each single beast does in a flock of animals forming a

community. But the question arises whether these individual

beings, regarded as such in this superficial way, can each be con-

sidered individuals in the same sense. When the flocks or socie-

ties of animals are numerous, as in an apiary, each hive or swarm
will appear as an individual member of its species, and the more
so in proportion to the closeness of the connexion between the

members of such a community. Many flocks of animals whose
members are organically connected during life, have until lately

been considered to be individual animals ; and even when the

separation of the individuals is more complete, such conceptions

are to a certain extent justified as long as the community is really

a natural growth—when in fact it consists of members of one

single stock—and we are not surprised to find that the oldest his-

tory of the human race describes the family itself, and the tribe

which springs from it, as one person, named after its patri-

arch. As regards the plant-stock, even a superficial examination

shows us peculiarities which will hardly allow us to consider it

as an individual in the precise meaning of the term, and Avhich

calls upon us carefully to consider whether it is to be regarded

as such an individual, or merely as an individual in the broader

sense,—as one united family. Even our feelings aroused by the

sight of the most ramified plant-stocks,—especially by a tree with
its numerous branches, with the thousands of blossoms and fruits

which it bears, and the numberless buds through which it will

deck itself again in the following year with leaves and flowers—

^

excite the presentiment that this is not one single being, one sin-

gle life, comparable with the animal or the human individual, but

rather a world of united individuals which have sprung from each
other in a succession of generations, and although they do not

separate, going through their particular cycles of existence,

here dying off", there reproduced, and thus building themselves up
in uninterrupted succession into a family-tree, perennially laden

wjth an increasing posterity. That such a view, so consistent

with our healthy natural feelings, is corroborated by scientific in-

vestigation, I hope to show in the following observations.

Comparing plants with animal individuals, it is at once evident

that the tree loses annually floAvers and fruit,—the highest and
noblest structures which vegetable life produces,—to generate

thern again in the following period of vegetation. Even the

^'hole dress of the tree, even its foliage when compared with the

trank and branches, is only a superficial growth periodically

«ying ofl-, and reproduced by the succeeding generation : in

/
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tlie paradoxical words of Schleiden :* "No tree has leaves.'^

The leaves, in fact, never grow out of the woody portions of the

tree, but only on its herbaceous extremities, which grow upon

the woody stem as upon a ground formed by the process o( veg-

ation. This common ground, namely the woody stem, which is

almost lifeless in comparison with the herbaceous parts engaged

in active growth, is amiually covered with a vigorous sheath un-

der the protecting barkj and this sheath is the ground of the nour-

ishment of all the vegetating herbaceous extremities. This

sheaih is the so-called cambium^ a layer of active, living tissue

which, contemporaneously with the lignification of the herba-

ceous extremities of the branches, becomes a new woody layer,

united to the old trunk in the form of an annual ring—to be cov-

ered in its turn in the following period of vegetation with a new

layer, which^ again" will be the immediate supporter of the new
generations. The history of .the grand development of nature

on the surface of our globe presents an analogy which may per-

haps serve to set this relation in a clearer light. The successive

geological formations superposed during the course of countless

ages, present, buried in their depths, the traces of as many forma-

tions of the organic world, each of which carpeted the then su-

periox* stratum of the earth with a new life, until it found its own
grave in the succeeding formation, when a new uprising of or-

ganic life took its place. In the same way the stem of a tree is

a multistratiiied ground, in whose layers the history of earlier

growths are legibly preserved. The number of the woody layers

indicates the number of the generations which have perished, i. e.,

the age of the whole tree ; a distinct annual ring is the monu-
ment of a vigorous season, an indistinct one of a bad season, a

sickly one (which is often found among healthy ones) indicates

the unhealthiness of the foliage of that particular year. The
practised woodman can decipher many facts of the past in the

layers of the trunk, e. g,, a good season for foliage or for seed,

damage by frost or by insects, etc.

Essentially the same relations as those seen in the tree, or the

shrub, are to be foiiud in the subterranean perennial growth of

planta? redivivse (herbaceous perennials) whose subterranean stem

(rhizoma), like the stem above the surface, emits annually a new
generation of herbaceous growths,- whose stalks however, unlike

those of the tree, do not lignify and form a part of the common
Supporter, but die off wholly, or mostly, at the close of the sea-

son of vegetation.

The relations indicated above compel us to recognise a suc-

cession of generations in trees, shrubs, and perennial herbs; and

^
common
all needs

_
^

limitation of its meanin
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thus our first idea of them as individuals is necessarily modified.
Another remark may be made here which confirms our idea thua
modified. Natural death closes the life of the individual.* The
development of the life of individuals in organic nature has a
goalj an acme ; after it has attained this goal its course draws to
an end. This is not the case in the tree and the perennial lierb.

True the tree is destroyed by time ; but this seems to result more
from external, and in part mechanical causes, than from any in-

ternal decrepitude. The more numerous the generations which
tlie tree builds up. one above the other, the greater is the distance
of the growing extremities from the source of their nourishment

;

the thicker the supporting trunk the thinner is the layer of cam-
bium which connects the new shoots with the extremities of the
root by which the nourishment is absorbed. This increased dif-

ficulty of communication between the upper and lower extremi-
ties is probably the cause of the decrease of vigorous growth af-

ter the plant has arrived at a certain age. But in most cases ex-
ternal casualties are superinduced, which accelerate the termina-
tion of the tree's life. It is injured by wind and weather, the de-
cay of the injured part spreads through the whole organism, vari-

ous fungi fix themselves upon the tree, and are especially fatal

^hen they attack the roots. Oftentimes the tree breaks down
under the weight of the productions of its own vital powers, the
luxuriance of its fruit. These statements are corroborated by
the cases of trees of unusual age, now so well known through
De Candolle's investigations. One of the examples adduced by
him shows in particular that those trees whose branches have
been prevented from breaking down by props or supports attain
to a great age. I refer to the celebrated Linden in Neustadt on
the Kocher, which, as early as 1229, was the cause of the town's
oeing called "Neustadt an der grossen Linde" (Neustadt of the
great Linden), whose wide-spreading branches were supported al-

ready in 1408 by sixty-seven stone pillars, and this number was af-

terwards increased up to more than one hundred.f The hoary tree

still flourishes, having survived its many scientific admirers, among
>^hom was my predecessor, to whom Botany is so greatly indebted,
^ho visited and described it a few years ago, (in ]849).| Natural

..
* pf- Schleiden : Beiir., p. 151. " The idea of indiviJual Hfc necessarily implies aa

Its distinguishing characteristic individual death, preconditioned in the organization it-

^^ii. Althoiidi this remark is not universally true in many respects, yet I have
adopted it for the light it is calculated to throw on the nature of the tree. For the
^^ry reason that natural death is the result of a determinate conclusion of the^dc-
^elopuient, those shoots (vegetable individuals) which have no such conclusion fre-
quently undergo no death at all except that of some of their parts : but this is a con.
comitant of animal life itself, (casting the skin, moulting, and the organic changes ia
tnc body). Cf. on this point Roeper: Linna^a, 1826. p. -139, and the following remarks
^^^^^^^ LynmacUa nummularia, Adoxa, etc., and the preceding ones on CauUrpa,

t ^€ Candolle : Phymol Veg, IT, p. 988.
I Link : Erinnenmgen an die grosse Linde bei Neustadt am Kocher (Flora , 1850,

Spxo»d Se&ies, Vol. XX, No. 59.—Sept., 1 865, 2-4
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supports are more efficacious in preserving trees than even artifi-

cial ones ; since they not only prop the branches, but conduct

nourishment to ihem by a shorter road, as is actually found to be

the case in Rhizophora Mangle^ in various species of figs, [Ban-

yanj &c.], and other tropical trees, whose branches high in air

send down strong roots into the earth. A similar example nearer

home, though indeed on a much smaller scale, is found in the .//«-

7iipc7m$ Sabina, Its brancheSj which spring from a low stem;

curve down to the earth, strike numerous roots, and raise them-

selves again, so that the comparativ^ely feeble stem may carry a

creeping crown of considerable extent, like a thick wood contin-

ually spreading, and which may continue to flourish in its parts

even when the communication between the original supporter

and nourisher of the whole colony and the succeeding new
growths, which are constantly receding from it, has finally ceased.

A remarkable specimen of this tree stands in the Royal Botanical

Garden at Schoneberg, which, if not as old as the Garden itself,

»

which was laid out in 1679 under the great Elector, Frederic

William, certainly dates as far back as Gleditsch's time, and his

directorship commenced in 1744. The main stem is not more than

33 inches in circumference at eight inches above the ground,

close under the place where the first branches originate; the cen-

tre-piece of the crown which belongs immediately to the stem,

is only nine feet high, and has been dying off during several

years, while the maximum diameter, from S. W. to N. E., of the

hundred-rooted crown, w^hich has spread out over the ground by

the declination of the branches, measures 35 feet; the entire cir-

cumference of the crown, which amounts to about 100 feet,

would be still more considerable if it had been permitted to spread

on every side, and if the branches on the N, E. side had not been

removed at an early day.

What has just been said of trees admits of no doubt as regards

perennial herbs (plantce redivivas) with subterranean creeping

stems or stolons. Such plant-stocks as those of the well-known

Paris, Anemone nemorosa, Convallaria 7najalis, Ai^penila odo-

rata, are undoubtedly exposed to none but a casual death.* AH

plants which renew the cycle of vegetative life repeatedly and

without any determinate limits to their existence, and which I

would hence call anabiotic^ cannot therefore be considered sim-

ple individuals-!

* The same relations of great unlimited age are found in polyps -which form

stocks, Cf. Ehrenberg: Ahh. d. Acad, for 1832, p. 382, 420 , where araoug others,

stocks of Maeandriir and Favife are referred to, larger than a cord of wood—wlucn

may readily be supposed to have been seen by Pharaoli.

the com
Bible divisions,—viz., the maivuiuai in tiie most compre..^*.- , ^ -. , , ,

sic conceived it) has not a determinate term of life, though not easy tu be ascertainea,

on accouut of the narrow space of time accessible to our direct experience,
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At first sight the case seems to be different in the haplohiotic^

plants, which terminate their existence at the end of the simple
process of development, with the formation of flowers and fruit

;

and this they do whether they exist one year, as Adonis aMivalis
and autuninalis^ Nigella^ Papaver Rhceas^Erigeron Canadensis ^'\

or for two yearSj as Oeno^^era and Verbasciim^ or for many years^j

as Agave [Century-plant], the East Indian CoryphUj and the Mex-
ican Fourcroya."^ which suddenly puts forth its flowers only after

400 years of extremely slow growth, and ends its life with the

formation of its first and long-deferred fruit. The development of

these plants, when compared with that of the first mentioned ana-

biotic plants, seems at first to comprise only one generation, and to

depend upon the development of one individual. But here, too, a
closer examination shows conditions incompatible with the nature

of the simple plant (the individual). One constituent element in

the idea of an individual is, that the parts of the organism arees-

se7ittalli/ connected; yet the stock of annuals themselves pre-

sents a multitude of parts which bear no essential relation to the

whole plant. This is true of a large part of the ramifications, of

branches which may exist in one case and not in others, and

De CaadoUe calls anabiotic growths polycarplc and haplohiotic growths mono-
carplc, terms which are useless from their ambiguity. With an equally ina]>

propriate choice of terms he divides the first (Phys. Yeg., II, p. 73) into caulo-

mrpie and rhizoearpic, according as the stem which produces the fruit is perma-
nent, cr dies off down to the root ; but the latter in fact never takes place in per-
ennial growths ; for in such cases the life of the plant-stock is preserved not by
the mere root alone, but by a subterranean portion of the stem. It is one of the
niost remarkable confusions which a want of true biological ideas has engendered,
that De Candolle should have regarded the simple.^t and most natural circumstance
m the plant's life,—its death after having attained the goal of Its deveIopment,^-as an
unnatural and to some extent casual occurrence, as a kind of sickness comparable to
the succumbing of the mother in childbed, wliich he accounts for by the rapacious-
ness of the flowers andsee^ls. Roper, however, in a note to liis translation of the
above work, justly remarks that there are annuals with double flowers which die off to
the ground although they produce no seeds. We may convince ourselves beyond a
doubt that the flowers, on the contrary, are much less rapacious than the vegetative
parts of the plant, that they even shut themselves off from the afilux of too copious
nourishment

; for many plants develop vegetative branches close under the terminal
nower, as e. g., Stellaria media. Datura, MirabUiH, etc. In such cases the flower-
stalk, which cuts itself off from almost all farther afflux of nourishment, remains slen-

der, while the portions of the stem directly beneath, and the branches which spnng
trom it, gorged with succulent matter, enlarge more and more, and attain a most
disproportionate size.

f These plants, like other annuals which germinate in the autumn, are usually reck-
oned among biennials ; but this is a mistake, for hke our winter corn they are phnt(^
<innu€e hiemales. So, too, many vernal plants, as Teesdalia, Erophlla, Cardamine Jar-

^ta, Sperrjula Morkonii, and many weeds of the winter com, e. g., several species

01 tares, Brmnus secalinus et aff.

X Cori/pka umhraculifera, Cf. Bheede, ITort Mai. iii, pi 1-12. This is also the
<^^e m the palm-genera Metroxylon and Eugelssona, accordmg to Martms {HhL
•^^J^n,lp, 108).

§ On Fourcroj/a longcma, cf. Zuccarini in the Nov. act. nat. cur., xvi, 2, p. 666 and

»i
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which are proved to be unessential by the plant's losing no essen-

tial function when deprived of them. For even when the plant

does not produce them^ it can fully consummate the object of its

individual Hfe ; it can produce flowers and fruit. A glance at the

examples just now adduced, Nigella^ Pa/paver Rhaeas^ Adonis^

etc., will make these statements obvious. The branches of these

plants, each of which, like the stem, is crowned with flowers and

fruit, are evidently only unessential repetitions of the simple

plant, absolutely identical with the main stem, and hence to be

ranked as equal to it in importance, i. e., equally to be viewed as

particular individuals, and with as much reason as in Zoology we
concede individuality to the branches of the coral-stock (polypi-

dom), which are now universally acknowledged to be individuals,

and which offer an analogy of decisive importance for ascertaining

the nature of the branch in vegetables. In view of this analogy

Ehrenberg regarded plants as aggregations of individuals.*

We can now turn back, and apply what has been shown to be

the case in the annual herb to the shrub and the tree, each of

whose annual generations now appears more distinctly than before

to be, in their peculiar connexion, not one individual, but a world

of individuals developing in the same period of vegetation and

upon the same stem. To this intent many of the early botanists

have expressed themselves, as I stated in the Introduction. Thus,

B. Batsch, e. g., says of branches, that they shoot forth from the

stem ^^ as if they were so many plants rooted in it ;"t ^^^^ Goethe :|

" lateral branches may be regarded as particular plantlets which

are rooted upon the maternal stem, just as this stem is upon the

earth." Among moderns. Unger, at the close of his investigations

into dicotyledonous stems, says . .
'^ Buds and the branches

they develop are individual plants, which live by preying upon

the maternal stem."^ Similar expressions are used by Schlei-

* Abh. d Ahad., 1835, p. 24Y. .... "Hence a polyp-stock is a mass of ani-

mals. We have no satisfactory comprehensive expression for our idea of a plant.

What an individual is remains still unknown ; most of them are evidently aggregates

of individuals T\'hich may be compared -with coral-stocks" . . , The origin of coral-

stocks is minutely describeJ by Ehrenberg in the AbhandL for 1832, where he makes

the followin<i remarks : ** The coral structure is nr^lthpr n mprp ctm^f nrf^ composed

ima
m

-with animal flower?, as Linnanis expressed it ; it is a body of families, a living tree

of consanguinity, the single animals belonging to it, and continually developing "pf*"

the primary ancestor, are entirely isolated within themselves and capable of compl*^^^

independence although unable to achieve it."

f Bot.fur Frauenzhnmer, p. 15-16.

X Versuch d.Metam. d. Pf, zu erklaren, p. 59. The words "just as" in the passage

quoted imply too much, and remind ua of Du Petit-Thouars' unfounded doctriue

of the formation of the woody layers of the stem by the 'roots' of the buds whion

penetrate it.

Ueber d Ban u, Wachsthum des Dicotyledonendammes, p. 1^7. Ecrc, too,

eyinff" is too strone: a tenn.
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den ;* they are most definite in Roper's works.f Linnssus ex-
pressed the same thought in the words ^^gemmcB totidem /lerice."

And I am thus led to make a particular remark, which is intended
at the same time to modify in some degree what I said before in

relation to the annually renewed generations of trees. It is in-

deed true that branches of trees and perennial herbs, especially in

temperate climates, first appear as buds ; and in a more extended
sense we call in general every young branch a budj even if its

parts are not, as they usually are, compactly arranged and folded

together; still, all buds are not the rudiments of branches. Lat^
eral buds are the only ones from which branches originate, and
therefore they alone are to be regarded as new lines of develop-

ment,—as individuals. Terminal buds, on the contrary, are noth-
ing but still undeveloped parts of the (relative) principal axis:
they are mere continuations and augmentations of the individual
already existing, and are not to be regarded as commencements
ot a new one.J Hence, only those trees which produce no ter-

minal buds, as the Linden, Willow and Elm develop new indi-

viduals and nothing else at each renewal of vegetation ;
while,

on the contrary, those which do produce terminal buds also, as
for example the Oak and Poplar, bear a mixed annual generation,
^vhich consists partly of new individuals, partly of old ones re-

awakening and continuing their development with renewed vigor.

I have already remarked how unessential the presence of
branches is in many plants, A comparison of stocks grown on a
tich soil with those of a poor one shows what license is given to
plants in regard to producing branches, and how different the ap-
pearance of specimens of the same species thus becomes. Plants
grown on a poor soil are often called dwarfs ; but unjustly, for
they present the most normal development of all essential parts,

<iispensing with everything that is unessential, and are much less

Grundz.^ ii, p, 4, «« ^ew identical individuals develop upon the maternal stem
y^ continuing the growth," etc. Here the expressioa " coatiauing the growth," ia

Jfnproper, for the shoot does not ** contmue" tlie gro-srth at all, but is a new growth

+ !<^
new rudiment.

T " Omnis gemma solitaria aut ejusdem continuatio immediata et perpendicularis
lf;^u]is, ramus, ramulus, flos) individuum vegetabile vocatur." This is the most defi-

p description I know of ; for in this passage not only the branches so-called, but
also every arbitrary shoot, even when it is merely a flower, is acknowledged to be a
particular individual Besides what I have stated in the text in regard to the ap-
pearance of terminal buds, I have only to remark, agamst the word ** gemma," that

^ Its growth every shoot does not enjoy a perceptible state of gemmation, i. e., a
fitate of rest in which its parts are folded together. The terra bud is applicable to
^^ut one state of a shoot or of its parts, and therefore cannot be a suitable expressioa
i>r what is to be regarded as the vegetable individual.
\h.ntzing, {PUi Bot, ii, p. 146,) aptly expresses these relations by calling iha

terminal bud the continuation of the " series of formations," lateral buds begin-
^ifigB of a new « series of generations." In contradiction with these terms, liowever,
^e calls the bud an " organ" as long as it is connected with the natural individual-^
» term inapplicable to the bud as it is to the developed branch, of which it is the
adolescent state.
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inclined to malformations than the lusty giants of the rich soils-

Not unfrequently we find diminutive speciments of Erylhrma
pulchella 5. ramosissima which are branchless and perfectly sim-

ple, as they terminate with a flower after four or five pairs of

leaves. More vigorous specimens produce two branches out of

the axils of the highest pair of leaves^ which after a single pair of

leaves terminate in the same manner with a flower ; and branches

of the second order may be also emitted from the axils of the two

leaves preceding this flower j and so on. In the first order of ram-

ification the number of flowers amounts to three, in the second

to seven, and so on ; in the seventh, which is not unfrequently at-

tained, it amounts to 127 ! Here, if we would consider the stock

or specimen as the individual, and the flower as the superior

termination of the vegetable organism, comparable, say, to the

head of the animal, this variation in the number of the flowers

would be as astounding as if we were to learn that an animal

might have 3, 7, 15, 31, 73, or 127 heads, according to circum-

stances. The same thing occurs in Radiola linoldes. Erigeron

Canadensis^ which often grows to the height of a man and bears

as many branches as a tree, presents dwarfed specimens scarcely

two inches high and of a perfectly simple form.* After devel-

oping two early deciduous cotyledons it presents about 13 leaves

on the stem, which are followed by a terminal capitulum of 21

involucral bracts and about 34 flowers. One middle-sized speci-

men about three feet high presented nearly 100 branches of the

first order, out of which branches of the succeeding orders pro-

ceeded, together bearing about 2000 heads, and hence (reckoning

the head at 34 flowers) 68000 flowers.f

I may here remark, that such unessential branches may be sep-

arated and reared independent of their parent stem ; on which fact

depends propagation by artificial divisions, which is so variously

employed in horticulture. The most remarkable case of this artifi-

cial division is recorded by Miller : in the year 1766-67, he ob-

tained 500 stocks of winter Rye, by dividing one stock and re-

peating the operation three times; these 500 stocks emitted

21,109 spikes, bearing together 576,840 grains. Nature herself,

as well as art, in various ways may effect such an independent

separation of developed branches or of undeveloped buds, and

this too either above or beneath the grormd. Propagation of the

Strawberry by its runners; of the Potatoe and the Helianthus

ttiberosus by their tubers ] of bulbous plants by their bulbs; of the

Not counting the florets, which also are properly so many branches.

f Similar cases occur in most annuals. The forms of Bromus mollis and raceim^s

with simple spikelets instead of rich panicles, are well-known ; less known and less

remarkable are the depauperate specimens of UmbelUfene with one single uiiinoral

umbel, 8orae of which of Scandix Pecten are in my possession, I have also spt*-"^'

mens of Solanum nigrum, one and a half inches high, with a solitary terminal flower.
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Garlic by the bulblets formed in the process of flowering, and fall-

ing off like seeds ; of the varieties of the beautiful Achimenes
by the amentaceous or the strobiliaceous deciduous shootlets, are

well-known examples of this process; and thousands of others

mii^ht be adduced.*
The gardener can not only separate individuals, but unite them

upon one stem. This is true not only of individuals of the same
species, but even of those of different species ; sometimes even

of different genera of the same family. The Lilac is not unfre-

quently grafted upon the Privet {Ligtistrinn), the Pear upon
the Mountain Ash {Sorbus Aiiciiparia), the Peach upon the Al-

mond. By the insertion of a bud (inoculation), or of a developed

sproulet (grafting), we are thus enabled to pluck different kinds

of roses from the same bush, to gather different kinds of fruit

from the same tree. It would evidently be a contradiction in this

case to consider the whole tree, or the whole bush; as the indi-

vidual
; for we should then give the name to a compound of sev-

eral species, or even of several genera.
In attempting to comprehend the vegetable individual in its

simplest form, we have thus far spoken of unessential branches

only, and have endeavored to show that they cannot be regarded

as mere parts of the individual. But there is another kind of

branchesj those which are essentially requisite for the attainment

of the end of vegetation,—for the formation of flowers and fruit.

These occur in all plants which possess no terminal buds, and

which must hence necessarily have some branches in order to

attain the end of their existence. This is the case with the Eve-

ping-Primrose, Larkspur, OrchidecB, etc., whose lateral flowers are

just such essential branches. If we demand that the individual

should be a complete representative of the characters of the spe-

cies, as is implied in the usual view, then we must add to the

principal axis such branches as these,—without which the process

of vegetation is not concluded, and on which, in fact, the most

essential and characteristic parts of the plant make their appear-

.
* I -will only adduce a few more of these examples, -which mi^ht be multiphed

^definitely. Besides the Garlic [Allivm sativum) m many other species of Aliinm,

^•^'^A.oleraceum, carinaimn} vineale ; Lilkim bnlbifertm, tigrinnm, humile and

other species, Gagea Jisiulosa, Ficaria ranimculoides, Dentaria biilbifera, ^^^Wp^
buWfera and cernua, Cicuta bulbifera. Polygonum tnviparum. Begonm o^^^V^'"'^

divenifolia and other species, Retnusatia vivipara, Cystopteris bulbi/era—hu^s taU ott

ahove the ground (as bulblets). In Stratiotes aloides rosette-like developed axillary

Shoots separate close to the ba?;e. The separation of lateral shoots in Lefrma is weil-

fiiown ; and it occurs in a siitiilar manner in Fist la, by the separation ^[thm-stalked

tetcral rosettes, and in Hydrocharis in the separation of peculiar winter buds V\ iieii

tlio inferior leafformation is gorged with sap, bulblet-like buds form from the axils

of tlie root-leaves (frondes fundi) in Saxifraga gramdata and many exotic spe-

c'es of Oxalh, in the same way as the bulb-brood of monocotyledonous bullM^us

r^^ants. Inferior leaf buds which are placed on the ends of their stolons become free

t>J tlie death of the runners in Epllohiumpalnsire, Lycopm Virgmicus, etc, and sweU
^'it and form little lumps. Cf. on tLLs subject Wydler (Flora, 1853, p. 17—^4j.
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anc8,—and call these parts of the ?ame individual. In this sense

Schleideri's view of the simple plant might perhaps he justified;

although, as he starts from different premises, he does not con-

sider mere floral branches as particular individuals. He says : '*lf

nothing but organs of reproduction, or flowers, spring from the

bud we still call the plant a simple one.'-*

Here, however, we arrive at a contradiction, which shows us

that we cannot carry out the idea of the vegetable individual with

the requisite definiteness in this way, since we thus regard essen-

tially similar branches, now as individuals in themselves, now as

mere parts of individuals. As I hav^e already remarked, Schlei-

den allows individual importance to branches which are identicalf

with the main axis ; those on the contrary which produce flow-

ers alone, and in this respect differ from the main axis, he regards

as mere parts of the simple individual. This distinction when

analyzed is perfectly nugatory
; since it only lays down two ex-

tremes, between which there are an infinite number of gradations.

Strictly speaking, there are no branches which are perfectly iden-

tical with the main stem, as is evident from the fact that no

branch begins with cotyledons^ as the main axis does.J Besides,

the foliaceous leaves on the branch are almost always fewer than

those on the main axis, and generally fewer in proportion as the

point is higher where the branch originates. The arrangement

of the leaves on the branches, also^ often differs from the arrange-

ment on the main axis, as e, g., in most of our broad-leaved trees,

in the Elm, Hazlc; Chestnut, Linden, etc., in which the phyl-

lotaxis on the main axis, and often at a later period in the so-

called " water-shoots" (Wasserschossen), is spiral or decussate,

while on the branches, it is, on the contrary, distichous. In Al-

mis viridis the phyllotaxis is tristichouson the main axis, and dis-

tichous on the branches. On the main axis of Cypresses and Thnp
there are 3-4-leaved whorls j on the branches the pairs of leaves

are nearly decussate ; this is also the case in Lysimachia vid^aris^

In the same way in Equiselum the number of the rameal verti-

cillate leaves is always inferior to that of the cauline ones. While

thus on the one hand the vegetative branches are nowhere en-

tirely similar to the stem from which they spring, on the other

hand it appears that those branchlets which seem to bear flovv^-

ers only are usually more numerous than they seem to be ;
since

in most cases one, two, or even more small leaves (bractlets), are

present beneath the flower, which may easily escape notice on

account of their diminutive size, althougli their existence may

* GruTidz., ii, p. 4. f Grund^,, ii, p. 4. ,

:^ The basillary cotyledons of the branclic?^, indeed, have been compared io coty •

edons, Tliis comparison is partly justified in view of the commencement of p»y|
taxis on tixe branch ; which often reaenibles that on the main axis, wLilein regard

form and consisteacv almost all resemblance disappeara.
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be often ascertained with certainty even in those cases in which
ihey are not visible when the flower has reached its complete do-
velopmenL* If we are to deny individuality to those buds
(branches) only which are composed of a flower alone, as a strict

interpretation of Schleiden'^s language demands, we should have
to draw a most unnatural and often impracticable line of demar-*
cation between branches which, physiologically speaking, are per*
fectly homologous (floral branchlets which really have no bracts),

and those which bear imperceptible or even suppressed (abortive)

bracts. If on the other hand we would reckon the latter also

among the branches which are not individuals^.then it may be
contended that there is sucl^ a series of gradations in regard to

number and vigor in the leaves which precede the rameal flower,

that it is impossible to draw a dividing line even in this manner*
The above-mentioned distinction between unessential and es*

sential branches seems to afford a better stopping-place, no matter

* In fact, all the constant lateral flo"vrcrs of Primidacemj Cmciferce, Capparidem^
Hesedacece^ Balsam InecG, OrcliidecB^ never have any bractlGts. Among monocotyle*
donoua plants in many cases there is only one bractlet ; among the dicotyledonous
there are generally two. Gesneriacece have generally thi-ee ; Empetrum and Saicta-
lum have four, Eriosteiinon five, Polemonieccce^ CuscutecB and other plants "With pani*
cled inflorescence an indeterminate number. We possess the following means of
showing the existence of suppressed bractlcts ; 1. The position of the parts of the
fiower relatively to the axis of origination from which the lateral flowers spring. 2.

Analogy, 3. The study of malformations. 4. Observations of the flower's devel-
opment. The first criterion can be applied only where we can determine the succes-*

sion of the parts of the flower. The position of the parts of a lateral flower depends
m fact upon determinate laws of rameal origination; when they do not harmoniKe
Vith these laws we must conclude that preceding leaves have been suppressed. In
this way, e. g., we can explain the very common position in the 2-5th aiTangement
of the calyx with the second sepal posterior, by supposing two bractlets accordin;^
to the fixed law, while it caimot be explained without these bractlcts. Analogy aids
Us most by confirming our conclusions, as e. g,, in the families Scrophularlnece, Labi*
utecc, etc., in which many genera present distinct bractlets, while others appear to be
without them. In monstrous flowers (in cases of a^itJiolyais and chIorysis\ sometimes
"Vrithout any other malformation, bractlets otherwise imperceptible appear in an ab"
normal gi-owth. Not unfrequently in Digitalis purpurea, which in its normal state

Jjresents no bractlets, but in which we inferred their original existence from a^stiva*

tion and the position of the calyx relatively to the axis, I have found bractlets de*

Veloped in the most heteregeneous degrees, especially on the lowest floweri of the
I'aceme of cultivated tspecimens. C. Schimper and myself have both observed the
same fact in Tropceohi?n majus, which, like most species of this genus, presents no
trace of bractlets in the normal state. We have seen them in the form of very
small, white, subulate leaves about in the middle of the flower-stalk, while the flower

Remained unchanged in all other respects. Their existence, however, was already in-

dicated by the position of the quincuncial calyx relatively to the axis, as well as

confinned by analogy, for Tropmhan ciliatum B. et. P. (Popp. et Endl. Nov. Gecu
t. 38) in its normal development has two round and prettily ciliated bractlets on the
the flower-stalk. I have mentioned the history of development last, not to disparage
study, but because the morphology must be rightly understood beforehand by means
of comparisons of developed structures, and because \n its present stag(^thc devel-

opment is incapable of giving us reliable information in regard to all the leaves which
are present in the germ, though they may not develop- To know what part? thtrl

exist We should have to be able to distinguish tlie leaf as a cell or a group of eelb
before it rises to view above the surface of the stem^

Secoxd SjcaiEa, Vol XX, No. 69—Sept. 1855., 25
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whether the branch bears nothing but a flower or not. We might

say, all essential branches must be regarded as individuals since

they repeat the process of specific development laterally, and can

become independent plants^ as layers, whether natural or artificial.

Those branches, on the contrary, which appear as necessary mem-

bers in the line of development which is advancing towards flower

and fruitj and which therefore complete the series of formations

belonging to the species, and without which the plant is either

unable to eke out its vegetable life or to accomplish propagation,

must be regarded as members of one and the same history of de-

velopment, Le.t us take a case where the main stem bears only

proper leaves, branches of the first order only bracts, and those

of the second order only flowers and fruit, as is really the case

in Plantago^ Melilotus^ Veronica officinalis and Chamadnjs

;

here it is evident that these three divisions cannot be isolated;

that all three must necessarily be present in order that the specific

life may attain a complete representation in one individual *

Notwithstanding the importance of this discrimination between

essential and unessential branches, it cannot, when analyzed, es-

tablish a distinction which will enable us to decide upon their im-

portance as individuals ; for even those branches which appear

unessential, in relation to the formation of flowers and fruit, may

yet be essential to the plant in other relations : as when they ap-

pear as characteristic elements of the vegetable structure, or when

they play any important part in the economy of the plant, as I

have shown i7i extenso elsewhere.f Nay, more ;
one and the

same branch, as to whose nature there seems to be no doubt, may

appear either as essential or as unessential, according to circum-

stances. When those branches which conduct the structure to a

higher stage of its development appear in great numbers on a

principal axis, as e. g., in indefinite racemose or spicate inflores-

cence, the lateral branchlets appearing as flowers are then in-

deed, generally speaking, necessary to the plant's full completion

of the series of formations, and in this sense essential ; but their

number is immaterial as regards this completion; and this the

plant itself shows in producing either a larger or a smaller num-

ber of them ; sometimes the number is reduced to one.| There-

fore, properly speaking, only one lateral flower is essential ;
and

we may arbitrarily consider any one of the number to be this es-

sential one. Hence each of them may be regarded indifferently

as essential or imesseniial. This is not the case in those racemes

and spikes which possess a terminal flower, as is the case in many

* [But jrLy assume (as here and supra) that the species must attain a complc^

representation in a single individual in vegetables ?—since this is by no means the cas^

in the higher (unisexualj animals, 'where there is no <loubt as to 'whnt corporeally^'^

stitutcs the individual,—that is, in the very cases whence we derive our idea of in-

dividuality, and the standard of comparison which our author is endeavoring to app /

to the case of plants, a. o.]

V. Veijungung, p. 41, et. eeq.
E. g. not unfrequently in the raceme of Lathf/ms odoratus.
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CampanulaccBj e. g. in Campanula rapunculoides. Here all

the lateral flowers are unessential : yet if the terminal flower is

cut off*, the lateral branchlets which bear the flowers at once be-
come essential. Such a change is not always artificial, for it often
happens naturally, as there are plants in which the terminal flower
may be either present or absent. Agrimonia Eiipatoriaj and
Campa7iula rapunculoides, are examples of this variability.*

We can cut this Gordian knot only by deciding to consider every
branch as an individual, however appearances may be against
It, provided that we have other grounds snfiicient to regard
branches as individuals. The genesis of branches justifies us in
so doing

; for each branch is not a direct continuation laterally, is

not a development belonging to the stem (like the leaf), but is a
new formation

; like the main axis itself, it has its own centre of
formation, with its peculiar development Branch and stem, main
axis and lateral axis, differ therefore only in their origin and rela-
tive position

; but they are essentially of the same nature ; they
sre united in the idea of the shoot The stem is the primary
and principal shoot of the whole plant, the branch is a lateral
shoot in reference to the main shoot; but it can itself become a
relatively main shoot, and the stem of a succeeding generation of
shoots in its turn. As far, then, as we are justified in speaking
^f,^^getable individuality at all, we must hold fast to the indi-
viduality of the shoot : the shoot is the morphological vegetable
individual

'^ \s that form or that part of its specific realization
which is -analogous to the animal individual, if any part is.

In zoology we give the name of individual to every whole
^hich is controlled and hound together from one vital centre.
^mze such an internal domination of the organism as that which
characterises animal life is wanting in plants, whose existence is
a process of growth directed externally alone, we can only de-
mand, as the criterion of vegetable individuality, that the indi-
ndual shall be formed in direct continued development from one
centre, and thus in accordance with its origin, shall, in all its
pwts^ belong to one centre. Now this is the character of the
^oot. Its centre of formation has been known since C. P-
"" Cliff's celebrated ^^ Theoria Generationis" (1759) under the
name of ^^punctmn vegetationis ;" it is about what is called in

Agritnonia Eupatoria bears usually one spike without anv terminal flower; in
"W-eak specimens, a terminal flover not unfreqnently makes Its appearance which
opeus before the upper lateral flowers. This has been observed hy Wjdler (But.

,
"• ^^4'*'

P- 642). In Campanula rapimc ithides the ca?e is just the contrary : its
looker spikes are usually terminated with a flower, while denser ones end in a coma

.
^'acteal leaves, without any terminal flower. Dictammis resembles Agrimo-

nia; while Trhjlochin (especially Tr. maritimuin) on the other baud imitates Caya-
panula.^ Even in plants in which the essentiality of the Literal position of the
nower is expressed by their zy^omorphic development, teriiiinal flowers make their
appearance in some cases ; they then resemble Felorm. This is the case in Zinaria,
^robanche, and a Digitalispurpurea monstrosa (described by Vrolik, Fh)ra, 1844, No.
^h which propagates by seeds, and is now widely disseminated in our gardens.
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common life the " heart/' of the plant, or, at the first appearance

of the lateral shoot, the " eye.'' The whole future of the plant

slumbers unseen within it ; leaf after leaf arises out of it, step by

step, at a measured pace, prescribed by law, until (in case the shoot

is destined to conduct the development thus far) the series con-

cludes with the last formation, that of the carpels, which close

over the dying point of Vegetation and form the fruit. In this

progress the centre, always keeping the lead, is ever advancingj

rising more and more, and leaving behind it an axis arrayed with

the organs already formed. Hence we may designate the vegeta-

ble individual as the sum of the "parts belonging to one axis. Just

as the body of the animal has only one trunk and one head, the

shoot has but one axis and one apex. As the trunk of the ani-

mal has a second extremity opposite to the terminating head, and

radnally dwindling down till it forms the tail, so the perfect

shoot has a second extremity opposite to that which terminates

with the most perfect structure (the fruit), and dwindling down

to an indeterminate end, the root, by means of ^ punctum vege-

iationis turned downward.*
Bat it will be objected : is not the vegetable shoot indefinitely

divisible, can we not cut it up into an arbitrary number of pieces,

each of which is capable of reproducing the whole plant in

its turn ? Were this the case the phenomenon would not be

without its parallel among the lower animals. But this is not the

case. sl¥)

in perfect plants (the Phanerogamia) to which I am now alluding,

is a delusion, which rests simply upon the fact that the formation

of new shoots has been confounded with a reproduction of the

shoot as such. As the injured shoot has the faculty of producing

new shoots, so the parts of the divided shoot have also this faculty

in many cases ; but this is no re-completion of the shoot itself;

the fragment of the old shoot can continue to develop in one sin-

gle case only : when, in fact, it bears the apex of the axis with

the point of vegetation. Let us examine this case more closely*

If a shoot is divided transversely, under certain circumstances the

upper part, on which the pimctum vegetationis (" the heart") is

* Aristotle, on the contrary, considered that the root, being the imbibing or^n.

was the part of the plant which corresponds to the upper part, to the head and

mouth of the animal ; and he regarded the stem as the inferior part. He found the

cause of this topsj-turyy position of plants in the necessity nndev which they labor

of drawing their nourishment from the earth, as they are incapable of moving from

place to place. In this respect he compares plants to muscles ((o(jT?a)co5*?Aa)»

which also have their heads turned downwards. Cf. Wbnmer : Phyt Aris, Fr^S-

56-63. This comparison of the root with the animal's head is however, morpholog-

ically speaking, inverted ; for as the highest stratum of the spinal chord (the sen-

Borial portion) attains its maximum state of development in the head of animak,

«

can only be compared to that extremity of the plant's axis in which the highest and

noblest part of the plant is exhibited. Besides, the peculiar and striking cliaract^r-

istic of the animal's head, its involved structure terminating the organism, is ^J ^"j

means to bo found in the root end of the plant ; but it is seen in the opposite ecu

terminates
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still remaining, may continue the development ; but the lower
part is nothing but a stump, aud continues to be a stump which
can never complete itself by a terminal shoot, and which never
fails to die if it is not nourished by lateral sprouts formed before,

or sometimes after, the division took place, and thus kept alive by
its posterity. This cannot be called divisibilicy, in the usual
meaning of the term ; the whole phenomenon, on the contrary,

strongly reminds us of the capacity animals possess of losing the
less essential caudal extremity without any cessation of life.- In
favor of this view the fact may be adduced that a similar phe-
nomenon occurs in the normal process of development of plants

and animals. As there are animals which may spontaneously
lose the posterior extremity of their body during the course of
their development, as e.g., Cercaria^ Comatulaj fwgs, etc, so

there are also numerous plants in which the posterior extremity
gradually dies off, and is cast aside^ during the course of growth,
while the anterior end of the shoot, which be^rs ihe pimcium veg-
etationis continues to unfold ; as is seen in the growth of many
mosses, especially of Peat-mosses, in the creeping and climbin^
rootstocks of Ferns and Aroidec^^ in the long creeping stems of

Lysimachia nummularia^ the little subterranean creeping root-

stocks of Paris^ in most plants which possess a radix pr(Lmorsa^
3s e.g., Succisa pratcfisis, the perennial species of PlantagOj in

Tormentilla^ etc., with which the perennial bulbs of monocoty-
ledonous plants agree in all essential respects ; and finally, this is

especially remarkable in Utricidaria^ and in Selaginella incres-

centifolia^ whose apices only form close buds, and last through
tbe winter, while all the remaining parts of the shoots perish. If
the shoot is indivisible transversely, it is still less so longitudin-

^j}y^ There is not a single case to prove that a shoot longitu-
dinally divided can as such continue to develop ; nor do we know
<^f a single case where such a longitudinal division takes place

spontaneously. What has been usually described as a bifurca-
tion of the stalk depends in the Phanerogamia in every case upon
^ true ramification which takes its rise laterally close under the

^P^x, as I have already described it in the case of ErythrcBapul-
chella. As a normal formation no immediate division of the
stalk occurs among Phanerogamia ; for the phenomenon known
as '' fasciation," which might be adduced here, is always a mon-
strosity.* The stalk, or axis of the shoot, is hence indivisible in

* Fasciation depends upon a real division of the punctum vegetationis into two
parts of equal importance

; in tlie simplest case it produces a simple division into
two parts. Here neither of the t^ro parts can be regarded as a branch of the other.
ii repeated bifurcations follow each other in the same plane, and in nnbroken con-
nexion the well known "ribbon and fan" like forms arise which however usually end
t Jast m single apices. Very rarely more than two parts lying in different planea
je produced by the division of the punctum ^egeiailonh, a case which I have no-
icea in the capitula of Composit^e. The rarest phenomenon which bears upon our sub-

T^ • *^ *^^ annular fasciation, in which an annular border arises from the simple
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the higher plants^ in the same sense that the body of the higher

animals is indivisible.* The only phenomenon which might be

described as a division of the stalk is leaf-formation. This, how-

ever, is not a division into new stalks, but a formation of subor-

dinate parts belonging essentially to the stalk, as it were an eradi-

ation of the stalk itself, which may be aptly compared to the for-

mation of the extremities in the animal body. We may there-

fore justly describe the shoot, or the vegetable individual, as an

indivisible axis,—as an axis with its appertinent radii which are

inseparable from, and regularly arranged by, its own development.

With the first appearance of the branch a neAV axis is formed, and

a new system of subordinate radii appears. However completely

the branch may contrive to interweave itself with the trunk dur-

ing the course of its development, it always owes its origin to an

accessory point of vegetation which develops into a particular

axis. The vegetable individual thus presents in its nature a cer-

tain analogy to the mineral individual,—the crystal,—as well as

to the animal individual ; for the crystal is determined by the re-

lation of its parts to one and the same system of axes. As soon

as this system of axes holds another position there results another

individual, which may be distinguished even when two or mere

individual crystals intersect, so as to form twin crystals, or stel-

late crystals.

In the preceding considerations on the indivisibility of the axis

I described the leaves as its radiations,—as members of the

stalk, and belonging essentially to it,—and I attempted to distin-

uish the leaves from the branches, by considering the latter as

new axes. But how are leaves and branches distinguished in

their genesis ? Are not the branches as much radiations or lat-

eral members of the stalk as the leaves? It would lead me too

far from my subject to make a fundamental critical investigation

into this question, and to examine the existing views of the mode

of formation of leaves and branches, especially as investigations

into this subject have not been complete enough to enable us to

obtain reliable results. I can therefore only allow myself a fev^

hints in this place. The leaf originates in the earliest period of

the formation of the stalk ; and its rudiment is contemporaneous

with the first stages of the formation of tissue in the piinctum

I compare the relations of growth in the Cryptogamia. A division of the inJividual

corresponding to fasciatioo in phanerogams and to dicthotomy, its homologiie, io ^^°T

cryptogams also occurs in the aninml kingdom, as appears especially in many gener^

of corals, e.g. Carifophyllwcb ^ho%e stocks are formed in this manner exclusively, aoo

in A strata and FavitB in "v^hich it appears in conjunction "with shoot-formation (gem'

Illation), as was shown by Ehrenberg, (Beitriige, etc., Abli. der Acad, 1832, p- ^^jr

Ehrenberg explains the form of Dcrdalin{e as a result of incomplete termination
*^' JJ*

individuals in gemmation; in appearance it resembles the coxcomb-like formfl of fiw

elation as they occur in a remarkable way in some monstrous Cadi of the geuerti

MamyniUaria and Echlnocactus, v^^ well as in Celosia ms^a/a, well-known as an orna-

mental plant, ,

* [Some criticisms upon this may be given at the close of the whole memoiT' a. gJ



The Vegetable hidividual in Us relation to Species. 199

VBgetationis. A leaf can never be formed at a later period from
the developed axis. It is a necessary consequence of the manner
in which the leaf originates, that an absokite dividing line cannot
be drawn between leaf and axis ; for the subsequent position of
the leaves upon the organism affords no standard of appreciation,

especially as most of them do not mark the bhsis of the leaf, which
loses itself in the axis. Earlier, before the extension of the axis

begins, the rudiments of the leaves are always closely pressed to-

ether, so that they appear as a peripherical development of the
axis itself, occupying the whole upper surface, and dividing it

into clearly defined planes, which maybe recognised even in the

developed state, in those plants whose foliaceous piilvini are dis-

tinctly marked, as e. g. in many Ferns, most acerose plants, in

Cacti, and particularly in NymphceaAud Vidoria where tYiQ pvl-
vini may be distinguished even in the interior of the axis. The
primitive vascular system of the axis enters directly into the

leaves, and ramifies there ; while the woody layers of the stem,

which are found later, have no connexion with the leaves. With
branches the case is totally different. In their origin and devel-

opment they always succeed the leaves j and even at a much later

period, when the leaves have been long cast off, shoots may ori-

inate in places where, at an earlier period, no trace of a rameal

rudiment, or of an eye, was to be found. If we now consider
the axillary shoots,—i. e. those branches whose position is pre-

determined by the situation of the leaV'CS,—at an early period we
shall find their rudiments, even though they develop very late or

not at all, in the form of a circular and slightly prominent gibbos-
ity, which may be compared with the apex of the axis ; or rather,

It is an accessory pnnctxim vegetationis forming near the apex.
The circumstance of the epidermis of the axillary shoot^s being
a continuation of that of the stem, is explained by the early date

at which it originates ; for this takes place at a time when the

surface of the axis has not yet lost its flexibility. The eye is

shown to be an independent centre of vegetation by its subse-

quent internal and external conformation ; for it not only devel-

ops leaves upon its surface, and this too with an independent com-

mencement of its phyllotaxis, but even in its interior the first sys-

tem of vascular fibres seems to be formed independently o? that

of the main axis ; as originally it lies upon it, and afterwards be-

comes intimately blended with it by later layers of tissue. Not-

withstanding the intimacy with which later formations of woody
tissue miite branch and stem, still, according to Unger's investi-

gations, no immediate influence is exerted by the branch upon
the conformation of the stem, since the stem owes none of its es-

sential parts to the branches * This independence of the branches

is shown still more decisively in adventitious shoots, whose posi*

* 'tTnger : Ueber deti Bau des Dicotyledonen-Stammes (1840), p. 65, et 66.
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tion is not predetermined by the leai^es. Originating at a lafef

period, they lake their rise not from the surface but from the cam-*

bium layer^—the internal tissue which preserves the faculty of

producing new growths. Hence if they would come to the light

of day they must break through the bark. Their origin has been

particularly described by Trecul.* W. Hofmeister, however, as

I have already remarked, succeeded in tracing it in Eqidseium
back to the first cellj a cell in the interior of the stem. As is the

case with axillary buds, such adventitious buds sometimes remain

undeveloped for a long time (ten years and more) without losing

their vital activity ; a fact to which attention has lately been

called by C, Schimper^f in a report on exostoses. When this is

the case they not unfrequently develop into spherical or conical,

wood-kernels, which continue to exist without any connexion

with the ligneous body of the maternal stem ; this is especially the

case in Beeches and Poplars.

The individua.l nature of the shoot is confirmed not only by

the mode, but by the place, of its origin. While the organs of

the individual organism,—the leaves of the plant,—occupy a posi-

tion determined with geometrical accuracy, shoots on the con-

trary can arise out of almost any part of the plant, wherever in

deed any cambium exists ; and they may be even enticed by art

out of places where they do not usually appear. There are

shoots from the stern^ the root and the leaves. In herbaceous
stems they appear in situations determined by the leaves (in the

axils of the leaves), while they may be found anywhere on

old woody stemsj as adventitious buds, or on any part of the lig-

nified roots of most dicotyledonous woody growths, g^id even

on some monocotyledonous ones, as in nmhraculifercB,^ Shoots

appear less frequently on. the roots of heibaceous plants.
||

Shoot-

formation from leaves has often been discussed and described in

regard to many plants, especially J5r2,rop/i2///ww, Cardamine pra-

tensis, Drosera^ Malaxis pahidosa, etc. A fine example of this

is §hown by a Chelidonium majus var. laciniatum reared by

Bernhardi in the Botanical Garden at Erfurt, from whose leaves

* Tricul: RechercJies sur Vorig. des hourg, adv. Ann. des sc. nat., viii, (1847) p-

268.

f In Sept.» 1862, in the Versamnilung der Naturforscher in Wiesbaden.
\ Rarely scattered shoots appear on the herbaceous stem, and especially on the first

intemode under the cotyledons, as Roper (Enum, Euphorb. 1824) first showed i^Eu-

phorbiay and Bernhardi in the germ of Linaricr. A specimen of Begonia mauicaU,

dipetala cultivated in our [Berlin] Botanical Garden, "S^hich is probably the same

species as the B, phyllomatdaca of Martius, presents the case of a plant which pro-

duces a multitude of shootlets in the -whole leaf-region; they arise from the sappy

fitem which is not yet hardened, soon after the fall of the leaves.

§ According to Rheede, Corpypha iimlracnUfera sends forth root-shoots "when the

stem dies off after the fruit has ripened.

I
I have often observed them in Linarla vulgaris, Helichrysum arenarlum, RifH^^^

AcetoseUa, Ajuga Genevensu, Jurinea Pollkhii, Nasturtium sylvestre ei Pijnnakvnu
According to Wjdler, they often appear in Viola sylvatka.
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floral bractlets arose, partly unifloralj partly mnltifloralj without
any preceding leaves.* Shoots may be allured by the gardener
out of most leaves which do not wither too soon.f Finally,
the little budlets in whose bosom the germ of the new plant is

formed and developed, and which we call seeds, are a kind of
shoots, which in most cases owe their origin to leaves, (carpels)

out of which they spring (on the margins, which unite to form
the placenta) or more rarely, out of their whole inner surface.

(To be concluded ia our next number.)

Art, XVIIL—On Different Centers of Primitive Civilization;

by Thomas H. McLeod.

We have already called attention in a previous number of the

Journal of Science^" to the radical difference of the Indian, Gre-
cian and Roman Systems of Numerical Notation. We would
again refer to those several Systems, and in addition, to the Egyp-
tian^ Mexican and ChinesCj in reference to different centers of

primitive civilization.

It will be remembered that the Indian System commences with
a (zero), and is made up of principal and subordinate meas-
ures, and has its origin probably in land or lineal measuring ;

that
the Grecian System is a system of principal and subordinate meas-
ures also, but has no (zero), its first figure being a unit, mak-
ing use of mere characters to express its large measures, and has
Its origin in the contemplation of individual objects"; that the
Ronian System also has no (zero), its first character being a iinitj

and is rather a system of fives than of tens, introducing a new char-
acter (V) for that number, one for ten (X), which may be regarded
asadouble V, one for fifty (L), one for one hundred (C), one for five

hundred (D), and one for one thousand (M), expressing the inter-

mediate numbers by repetitions and combinations. The Egyp-
tian System commences with a unit which it represents by a
single downward stroke, adding an additional stroke for each suc-

cessive number to ten which it denotes by a triangular figure (A )

;

^is figure is repeated for each successive ten to one hundred.
The scheme will be seen by the following representation

;

, , 20 20 30 40
i> H, m, im, inii, niiii, mmi, iniiiii, nnnni, a, aa, aaa, aaaa, &c.

* I may add to the examples T have given of shoot-formation taking place out of
the leaves, one which I observed in June, 1853, in Zevisiicum officinale, 1 found, in
feet, in several species of this Umbellifera, one or more, frequently two, shoots in the
points of division of the leaves, which after producing a few weak leaves bore a
small umbel. (Later note.)

_ t Kirschhger (Flora 18-14, No. 2) notices a fine example of this in^ Gloxinia ipe-

X Journal of Science for January, 1855, Art. viL

Second Series, Vol. XX, No. 5 9.- Sept., lSo5. 26
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" The Aztecs expressed the digit one by a small circlej thus, 0.

Months were expressed by a peculiar symbolic figtire for each,

taken from natural or artificial objects. Duplications and combi-

nations of the circle were made adjacent to the symbol so that

the day of the month' was exactly denoted. These were also

the formulas for other transactions."* The Chinese System con-

sists of thirteen distinct characters and is a system of juxtapo-

sitions. Tlie unit^ which is the first figure in the system placed

adjacent to a certain character denotes one hundred, two units

placed with this character denotes two hundred, &c.
From this statement it is manifest first, that, the Indian, Chi-

nese, Egyptian, Mexican, and probably the first system of the

Greeks are radically different and primitive; secondly, that, the

Roman System and the second system of the Greeks, which is

similar to the Roman, is a simplification of, and derived from, the

Egyptian ; and thirdly, that these several systems originated in the

very earliest periods of the human race before the several stocks

of these nations had made any advancement in common, in civil-

ization, and after they had separated from each other, for they

could not have advanced far in the cultivation of the arts and sci-

ences without a method of numerical notation,—not even from
the savage state

; for the savages of North America were begin-

ning to form a rude system, when they were first known to the

Europeans, so that it may be justly inferred that the several na-

tions with whom the several systems of notation above alluded

to were formed, separated before they had advanced in civiliza-

tion beyond the North American Indians. Consequently there

must have beeti several points on the earth distant from each
other, where the mental energies of man were developed and
primitive civilization began. These points, as evinced by the

above facts, were probably, the East Indies, Egypt, possibly

Greece, Mexico and Centml Ampn'r^^ r^^^A r^v.\^^

Art, XIX.

—

Additional Note

t

by Geokge

In the year 1S38 a short paper of mine was read before the

Lmnaean Society on the structure and affinities of the ArachiSy
in which I pointed out the curiously imperfect achlamydeons fe-

male flowers from which tlie fruits are produced, whilst the appa-

rently perfect hermaphrodite (lowers are, generally speaking, if

not always, barren, and I showed a closely similar structure and

fructification in Stylosnnthes, next to which I proposed to place

Arachis among Hedysarcce. This paper was published in ihe

eighteenth volume of the " Linnaean Transactions," a work

* Extract from a private letter from Hon. H. R. Schoolcraft.
t atom Hooker's Journal of Botany, No. '77, 177.
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which is unfortunately far too expensive and hulky to have any
circulation among foreign botanists. The conclnsions I had come
to became known to them only by abstracts contained in botani-

cal journals or other compilations, unaccompanied by the observa-
tions from whence they had been deduced ; and my proposal for

associating Arachis with Hedysarem has been more than once
treated as absurd, without however any facts or arguments being
brought forward in opposition. Recently again a writer in "Sil-

liman's American Journal/' Mr. Hugh M. Neisler, whose article

is reproduced iu the last number of '^ Taylor's Annals of Natural

History," adduces some observations of his own in support of a
denial of the existence of the two kinds of flowers in Arachis^

although he also had not seen my paper, the details of which
would probably have led him to perceive his' mistake- At the

time I wrote it I had only had dried specimens to examine, but

these were numerous and good, belonging to sex^eral species of

Arachis, and to about twenty species or marked varieties of Sty-

losantkes, I have since then repeatedly examined dried speci-

mens of both these genera, as well as of Chaprnanniaj and have
observed Arachis hypog^a in a living state, especially in the sum-
mer of 1853, when 1 had the opportunity, in the Botanic Gar-
den at Leipzig, of rooting up and carefully examining several

plants of that species, bearing a profusion of flowers of both
kinds, in various stages of development. These flowers always
appear several together^ in short, close spikes, in the axillse of the

leaves. In the up'^r axilise, the barren but apparently perfect

flowers are the most numerous; but even these are generally ac-

eonipanied by one or more of the minute fertile ones, and the lat-

ter, which are always without calyx or corolla, become more nu-
merous in the lower axillce. The withered perfect flowers re-

nmin long sticking about the spike, and may sometimes be found
apparently adhering to (but not connected with) the point of the

fertilized ovary of the female flower, and borne along with it as its

stipes lengthens^ as mentioned by Mr. Neisler ; but I always find

Within the tube of these withered flowers their own dried up, bar-

ren ovary, with its unfertilized ovules, and if Mr. Neisler will com-
pare these barren ovaries with those of the female flowers before the

stipes has lengthened above a line or two, he will find the latter very

different in shape, smaller in size, with a small sessile stigmata,

.wholly incompatible with the supposition of itsever having borne
the long filiform style of the barren ones. The presence of imper-
fect flowers, deprived of corolla and even of calyx, but more
prone to form their seed than the more showy and perfect ones
on the same plant, is a phenomenon of not unfrequent occurrence
among LeguminoscB, especially in several genera of Phuseolem
and Hedysarcm, and has also been observed in other Natural Or-
<iers, such as CisthiecB, ViolacecB, MalpghiacecB, etc.
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Art, XX,— Observations 07i Binocular Vision; by Professor

William B, Rogers,

FART SECOND.

Conditions under which two or more right lines are optically

united.

In what precedes I have pointed out the unusual combination
of visual adjustments by which from two separate drawings we
form a simple binocular resultant, and I have shewn that this

is not confined to experiments like those with the sliding-stage

apparatus, but occurs, although to a less extent in the use of the

common stereoscopes. The observations which I am about to de-

scribe have been made chiefly with the former instrument because
of the facility it affords for multiplying and varying the experi-

ments and because after a little practice it enables us "to obtain the

restiltant figure as clearly and perfectly as the best stereoscope of

Wheatstone's or Brewster's construction.

The purpose of these observations has been chiefly to acquire

clearer ideas in regard to two important questions in binocular
vision which have been ably investigated by Wheatstone and
Brewster and on which they have published differing views. The
first of these relates to the process offorming the binocular result-

ant, which, according to Brewster, always involves the successive
combination of pairs of corresponding points in the two draw-
ings, but according to Wheatstone, is simultaneous throughout at

least a large part of the figure. The second question refers to the

binocular combination of unequal drawings first described by
Prof. Wheatstone, but the reality of which Sir D. Brewster has
attempted to disprove by experiment.

In these enquiries I have begun with the most simple combi-
nations and have thence proceeded to less obvious ones, endeavor-
ing at each stage to repeat and vary the observations of the dis-

tinguished observers above named, and to reach some satisfactory

conclusion where they differ from one another as to the fact or

the interpretation. While these enquiries have in many respects

satisfied me of the correctness of the views of these philosophers,
they have led me to regard in a different and somewhat new as-

pect certain parts of the process of binocular vision involved ia.

the questions above alluded to.

6. Of the combination ofparallel right lines either vertical or

oblique.

Two equal parallels (fig. 9 or fig. 10), when placed on the

upper stage of the stereoscope may be united in a position far-

ther from the eyes than their true place, or when adjusted on the
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lower stage may be combined in a position nearer than their true

place, and in either case the resultant is a single line parallel to

the components and including them co-extensively throughout
its whole length.

9. 10. Zl.

a

Unequal parallels (fig. 11) may also be united into a paral-
lel resultant, but in this case the component lines are not co-ex-
tensive throughout the resultant. By marking their extremities
with dots or short lines we can observe the limits of each, and
We then perceive that as long as the eyes and the diagram pre-
serve their relative position unchanged, the two lines are not co-
incident, even when they are very nearly of the same length.
But by turning the head or the diagram so as to rotate the plane
of the optic axes in relation to the figure, we may cause either
the upper or the lower ends of the parallels to coincide according
to the direction of the movement. When the upper ends are
thus brought together the lower ones are seen to recede from one
another; when the lower ends are made to coincide the upper
ones separate to their greatest distance—the interval in both cases
being marked by the dots on the resultant. The dotted line (fig.

11), shews the direction parallel to which the line joining the
two eyes must be placed in order by a due convergence of the

J^ptic axes to unite the points a and 6, and the angle made by this

hue with the horizontal measures the angular movement of the
head or the diagram necessary to bring about the coincidence.
Wh motion

oi the head is so slight as to be made almost unconsciously. This
ftioveinent is^ I think, one of the causes of the apparent union of
unequal figures described by Prof. Wheatstone, and in that con-

nection will be referred to in a subsequent page.

7. Vertical rotation of the eyes associated with their converging

movement.
My experiments with unequal parallel lines have led me to ob-

serve effects accompanying the convergence of the axes to points

either beyond or within the limits of distinct vision which indi-

cate a rotation of the eyes in opposite vertical directions. As sim-
ilar phenomena are noticed by a friend whom I have induced to

repeat the experiments, I infer that they do not arise from any ab-
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normal adjustment of my own eyes, and I therefore deem them

worthy of mention in this place.

In attempting to unite unequal parallel lines by converging the

axes beyond the plane of the diagram, I find it easier to bring

about the terminal coincidence above described, when the lower

of the dots is presented to the right eye than when opposite the

other. The effect is very obvious when fig. 12 is adjusted on the

12.

m

upper stage of the stereoscope, so that a and the right half of m
are presented to the left eye, while b and the other half of m are

opposite the right eye. Fixing the long line in a horizontal po-

sition in the plane of the optic axes, I cause a and 5 to approach,

and in doing so I find that they either unite at once^ or are readily

brought together without shifting the head or paper. But when

I make the same effort with b and r, I can only bring the latier

below the former, and find it requisite to turn slightly the head

or the diagram in order to unite them. It would therefore seem,

'that when converged beyond the limit of distinct vision, my eyes

tend to revolve vertically in special directions, the right eye turn-

ing very slightly downwards and the left upwards.
When I direct my eyes to a point much nearer than the limit

of distinct vision the evidence of vertical rotation in connexion

with the converging movement is very remarkable. To observe

this I adjust the lower and upper stages of the apparatus to the

distance of 12. and 7 inches respectively and placing (fig. 13) on

h 13

a
€

the lower stage in such position as by cross vision to present b

and c to the right eye and a to the left, I converge the axes a lit-

tle below the aperture. As the two parts of the figure approach

one another, I see a and b coming nearer to the same horizontal

level and when the due convergence of the axes is attained lob-

serve them to coalesce completely. But retaining the figure and

the head in the same position, I find it impossible to bring about

a union of a and c. In order to do this I must either turn my
head so as to depress the left eye below the level of the other, or

I must turn the diagram in the opposite direction. When this

latter motion is used to produce the coincidence of a and c, I f^i^^

on subsequently inspecting the figure that I have been compelled

to depress a considerably below the level of c.

A like effect appears when I view (fig. 14) as in the preceding

experiment. In this case a and b instead of combinins: talies the
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positions shown in (fig. 15), where the h'ne presented to the left

ej^e appears in a higher position than that presented to the right,

although when directly looked at they are seen to be on the same
level. By inclining the diagram so that a (fig. 14) shall be lower

14. 15

h

a h

a

than h, the resultant parallels (fig. 15), approach one another, and
Avhen the proper inclination is altainedj (in this particular case
about eight degrees,) the two lines unite to form a single inclined

resultant.

The following experiment, very easily repeated is one of many
of the same kind w^hich I have made to test the peculiar adjust-

ment of my eyes when strongly converged. Placii3g myself in

a seat about 15 feet from a window, with my eyes on a level with
one of the horizontal bars, I direct my view to the end of a pen-
cil or other small object held before me at the distance of distinct

vision. I then observe whether the two images of the horizontal
bar form one line, and if they do not, I adjust the position of my*
head until I fiiid them entirely free from vertical displacement.
Without moving my head I now converge the optic axes to some
pomt much nearer than the pencilj and I see the two images of
the horizontal bar at different levels, the right image being lower
than the other.

In all these cases of convergence to a point nearer than the
limit of distinct vision the effect is obviously such as would arise

from a rotation of the right eye in an upward and of the left eye
in a downward direction. It thus appears that in converging my
eyes towards a point beyond the limit of distinct vision, there oc-
curs a very slight displacement of the two images in opposite verti-

cal directions, indicating a motion of the left eye upwards and of
the right eye downwards, and that in converging them to a point

nearer than the same limit a much greater displacement occurs

corresponding to a much more considerable rotation of the eyes
in the reverse directions.

In referring the various effects above described to an opposite

vertical rotation of my eyes, I would not have it understood that
I regard such rotation as absolutely demonstrated in these cases.

^The same displacements might perhaps be explained by changes
in the shape of the eyes due to muscular tension, but the rotary

movement seems to furnish a much simpler and more probable

explanation.

8- Combination ofpairs of vertical lines.

If two pairs of equidistant and equal vertical lines (fig. 16) be

.

placed on either stage of the stereoscope so that a and b shall be
T^.
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presented to one eye and c and d to the other, it is easy by a

proper convergence of the axes to unite a with c and h with d.

The two resuhant Unes will of course be vertical and will be in

a plane parallel to that of the diagram, and they will be situated

behind or in front of it according as the union has been effected

by converging the eyes beyond the diagram or before it.

When the intervals of the vertical lines forming the respective

pairs are unequal (fig. 17), the union of a with b and of c with d

16. 17-

a d a b d

forms two resultant verticals which lie at different distances be-

fore or behind the plane of the drawing. Supposing the union in

the present case to be effected behind that plane, the resuhant of

a c will be more remote than that of b d. If the combination is

•produced in front of that plane, the resultant of a c will be nearer

to us than that of b d.

When the intervals between the verticals are nearly equal, the

change of convergency requisite in passing from one resultant to

the other is so quickly brought about that we can scarcely per-

ceive that the two resultants are not seen each in perfect single-

ness at the same moment- If however the difference be great,

as when a 6 is one inch and c d half an inch, although we can

readily unite a with c and b with d^ a considerable effort is ne-

cessary in passing from the one convergency to the other. Hence
as soon as we form a distinct single resultant of a c, that o( bd
becomes double, and when again b d are united into one line

the resultant of a c becomes double. The same effect occurs

when the inequidistant vertical lines form parts of any of the

twin drawings of a more complex kind which are usually pro-

vided for stereoscopeSj as will be pointed out under a subsequent

head.

9- formed
It is important to remark that when the pairs of parallels are

equidistant, the two resultants are simultaneously formed, and

do not require the eyes to be directed to them successively. This

is proved by the fact that, however intently we fix the view on

one of them, the other appears clearly visible as a single line, and

when the attention is directed to a point between the two, the

singleness of each is perfectly preserved.

Sir D. Brewster, in one of his valuable papers on binocular

vision, maintains that in order to see an object distinctly the optic



W. B. Rogers on Binocular Vision. 209

axes must be successively conveyed on every point of it- In
the case of objects having relief, and in that of the perspective
figures of the stereoscope, I am convinced that this process is, to
a certain extent, necessary. But the observations above cited
show that the principle of successive vision does not apply in the
case of parallel resultant lines in a plane at right angles to the
direction of view, or in that of actual lines or points situated in
that plane; it, being understood in both cases that the objects
are near enough to the optic axes to be distinctly visible. In a
more recent paper, (Phil. Mag., May, 1847,) the same eminent
observer appears to admit the latter view j for, in his beautiful

observations on the binocular combination of the series of plane
figures upon carpets and paper-hangings, he says: "these figures
being always at equal distances from each other and almost per-
fectly equal and similar, the coalescence of any pair of them, by
directing the optic axes to a point between the paper-hangings
and the eye, is accompanied by the coalescence of every other
pairJ ^

18,

1 he conditions of this simultaneous binocular union are illus-
trated m (fig. 18 j^ where a.,b and c . . . rf represent the two pairs
01 equi-distant points, or parallels. Here a and c are united at r,

"6 point to which the optic axes are supposed to be conveyed,
^^cl at the same time b and (/ are combined at s. As a b and c d
^re equal, n and n' are practically at equal distances from the reti^
^al centers m and rn', on the same side, the normals to the
surface at these points, marking the directions in which b and d
are perceived, form at the resultant s an angle equal to that at r,
^'^u hence r and 5, the two resultants, are practically at equal
^»stances from a d^ or from the line joining the centres of the
two eves.

iy. Conditions of vision of a physical line in a vertical
position.

When a straight wire, or other physical line, is held in a vertical
position before the ey-s, the visual conditions under which it is
Second Seei£», Vol. XX, No. 59.—Sept, 1865. 57
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seen as a single line are very simple. The oplic axes being con-

verged to one point of it, the images of the point formed in the

two eyes are referred to the point itself, and as the same converg-

ence serves a Hke purpose for the pairs of images corresponding

to other parts of the line, the union of the two images of the

line is simultaneous throughout so much of the length as is dis-

tinctly visible. When the line is of considerable length, a sensi-

ble change of convergence is necessary in tracing it upwards or

downwards, and in these directions it assumes the character of a

perspective line, the visual conditions of which will be referred to

hereafter. Thus the optical signs of a vertical line are imiform

convergence of the optic axes and a siinuUancovs and perfect un-

ion of the tuo images of the line. It is obvious that the same

characters belong to all short lines situated in a plane perpendic-

ular to the plane of the optic axes. But lines dblique to this

plane, or in other words, perspective lines, are seen under very

different visual conditionSj the consideration of which belongs to

the following section.

(B) 11. Of the binocular miion of muinally inclined lines.

If we place on the upper stage of the stereoscope a card on

which are drawn two lines converging upwards at a small angle

(fig. 19), so that a c may be presented 19.

to the left eye and b d to the right, and
if we unite them by converging the axes

beyond the card, they will form in that

position a resultant line in a perspective

attitude receding as it extends down-
wards. Inverting the diagram but re-

taining it on the upper stage, we may
by a like eflort of convergence obtain

a perspective resultant corresponding

with the other in place and length, but having the reverse alti-

tude, that is receding in the upward direction.

If now we place the card on the lower stage and combine the

lines a c . . bdhy cross vision in front of the figure, we obtain

a perspective resultant which when the component lines converge

upwards recedes in the upward direction, and when these lines

are reversed recedes as it extends downwards.
It is scarcely necessary to remark that in all these experiments

the perspective attitude of the resultant is a sim[)le consequence

of the unequal intervals between the corresponding parts of the

component lines, requiring various degrees of optical convergence

to effect their union. Thus in the first experiment the upper end

of the resultant, formed by the union of a and c, will be sitnated

behind the diagram at the point of convergence of the visual lines

passing througli these points from the left and right eye respect-

ively, and the lower end of the resultant will be placed at the
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point of convergence of similar lines, extended through b and d.

Hence the lower end of the resultant will be at a greater distance
than the upper end ; and for a similar reason, the intermediate paiis

of points in the component lines will be united at various inter-

mediate distances, and thus the resultant will appear as a perspec-

tive line receding as it extends downwards. A like explanation

obviously applies to the other cases above described.

Such is a general account of the formation of the perspective

resultant by the union of inclined lines. But there are features

in this phenomenon which from their bearing on the theory of

binocular combination are deserving of a more minute and varied

examination. As a first step towards this the following experi-

ments are of interest as showing ihe chief conditions in the for-

mation of the perspective resultant and illustrating the different

degrees of completeness of the effect.

12. Comparative results with titles diff'erently inclined.

Diagrams well suited for this comparison are represented in

figs, 20, 21, and 22, in each of which the lines are separated be-

20. 21. 22.

1ow by an interval of l| inch and have a vertical height of the

same amount. The inclination of the lines in fig. 20 is 40^, and

Confining my re-ill the others 30°, 2fP, and 10° respectively,

marks in the first place to the effects observed when the upper

stage of the stereoscope is used and the binocular union is pro-

duced beyond the diagram. I begin with fig. 20, the lines of which

make an angle of 40°.
y n a- t

Having placed the figure properly on the stage, I first adjust

the visual convergence so as to bring together the upper ends ol

the lines, and maintaining this convergence, steadily I see the two

luies combined into 'bp fie-nre of an inverted V " ^I then by a

change oFconvergence uniTe the two lower ends and retaimng

"

„ _ V" '

In the same way by intermediate degre^a ^^
^""""'t -a

can cause the lines to appear as crossing one another at the mid-

dle or any other point of their length. But m either of these

phases of combination it is to be noted, that so lovg as the inch-

intermediate degrees of convergence I

^f optic axes propei vu tc to ,...*....<^-..^" »
-^

figure presents no appearance ojrehej,
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lies in the plane of the paper, or more properly in a parallel plane

behind that in which the diagram is actually placed.

If now by suffering the eyes to range up and down along the

resultant I combine the corresponding points in somewhat quick

successioUj I observe the various pliases above mentioned to fol-

low one another rapidly and at the same time I see the compo-

nent lines assuming in part or wholly, the appearance of iiUer-

secting lines in relief. This effect^ however, recurs only tran-

siently^ and as we observe it, the lines again subside into the

plane parallel to the diagram. Owing to the great inclination of

the lines in this figure, it is difficult to vary the convergence of

the lines fast enough to unite the corresponding points in such

quick succession as to bring about the perspective effect.

This is more readily done with fig. 21, whose lines are incHned

at an angle of 30^. On first viewing these lines placed on the

upper stage, I sometimes see a resultant consisting of intersecting

lines without relief, and sometimes oiie consisting of intersecting

perspective lines which on fixing the optic axes more steadily

subside to the parallel plane. It is easy by giving the eyes free

range along the resuhant to continue this perspective effect, and

again by compelling them to a slow change of convergence, to pro-

duce all the phases of intersection in the parallel plane without any

appearance of relief

Fig. 22 viewed under the same conditions, almost always pre-

sents the appearance of intersecting perspective lines, unless a spe-

cial effort is made to preserve the optic axes in a fixed direction.

But in this, as in the preceding case, such effect never fails to de-

stroy the relief, which however, returns when the eyes are left free

to their natural fluctuations of convergence. In viewing this fig-

ure it occasionally happens that the two perspective lines for a

part of their length appear to be melted into one. Such is the

result whenever their corresponding points have been united itt

very quick succession, in other words, when the eyes in rapidly

glancing along a part of the figure have been carried through

the necessary gradations of convergence.
With fig. 23, the lines of which have an

^^'

inclination of only 10^, the appearance of
the resultant is sometimes that of a single

perspective line and sometimes that of two
such lines intersecting but very close to one
another. It is important to remark that the
latter effect always presents itself when we
endeavor to fix the convergency of the
axes, and that when we succeed in main-
taining this direction, even for a few moments, the perspective

lines, as in the preceding cases, lose their relief and present them-
selves in some phase of intersection in the parallel plane.

xF^
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Owing to the small inclination of the lines in figure 23, a very
slight fluctiiation of convergence is sufficient to effect the sue-
cessive union of many corresponding points, and this taking place

involuntarily and almost instatjtaneonslyj gives us the perspective

single or double resultant as the first or natural binocular effect.

The effort necessary to prevent this slight and spontaneous fluc-

tuation of convergence is such that unpractised observers find it

difficult to bring the intersecting lines into the parallel plane. Oa
first view they are apt to regard the result as a single perspective

line, and it is only through a close and more deliberate inspection

that they discover the two nearly coalescing intersecting lines of
which the perspective figure consists. It is however, easy after

some experience in these experiments, to maintain such perfect

fixity of convergence at different stages of the binocular combi-
nation, as to give the resultant the form of intersecting lines in

the parallel plane.

A similar gradation of effects is presented when the figures just

referred to are placed on the lower stage of the stereoscope in the

same order as before, but with this general difference that each
corresponds in result to lines of less inclination on the upper
stage. Thus I find that fig. 20 combined by cross vision in front

of the lower stage, presents appearances like those above de-

scribed in fig. 21 ; and so fig. 21 gives the perspective lines proper

to fig. 22 on the upper stage, while this latter on the lower stage

gives the almost single perspective line of 23 in the upper. In
this comparison the upper stage is supposed to be 15 inches and
the lower 31 inches from the rear end of the instrument.

This different grade of effect with the same figures, according as

the lines are combined in front or behind their actual position, is

evidently dependent on the much greater range of axial rotation

required in the former than in the latter case in order to combine
successively given parts or the whole of the inclined lines. Thus
in fig. 24, if L and R denote the centres of the left and right

eyes respectively, a d the lower and b c the upper ends of the

hnes placed on the upper stage, and a' d' and b' d the same points

of the figure as placed on the lower stage, it is obvious that a and
d will be binocularly united at 5 and b and c at r; also that a'

and d' will be combined at s^ and b' and d at r*. In passing from

the union of a and d to that of b and c, that is in combining suc-

cessively all the corresponding points of the two lines, the optic

axes must be turned through the angles « L 6 and <i L c, respect-

ively, making a total change of convergence equal to 2 a L &.

In combining successively all parts of the same lines placed at a'

d' the whole change of convergence is 2 a' Li', an angle less

than the preceding nearly in the ratio of the distances of the

lower and upper stages from the centre of the eyes. This com-
paratively small variation of convergence in the case of a given
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24.pair of inclined lines on the lower stage ^
brings them into the same relation to the

converging movement of the axes as a pair

of lines less inclined to one another placed

on the upper stage.

From a comparison of the results above
described we may I think; draw the follow-

ing conclusions :

First, The eyes are disposed naturally or

from habit to incessant slight changes of con-
vergence which are effected unconsciously
and with great celerity. Hence the con-
tinuance of any given state of convergence
implies a constrained state of vision and re-

fjuires a special effort of will.

Second, Great variations of convergence
require a sensible and even considerable

time, and are not spontaneous, but the result

of vohintary effort.

Third. The successive union of corres-

popding points belonging to lines slightly

Inclined to one another, is effected almost in-

stantaneously and without conscious efforts

That of such points in lines having a much
greater inclination is effected slowly and by
a voluntary exertion.

Fourth, In the binocular combination of
two mutually inclined hues no perspective
effect is produced so long as the convergence
of Uie optical axes is kept unchanged.

. The apparent relief or perspect-
iveness of the resultant presents itself only
where contiguous corresponding points of
the two lines are combined in rapid succes-
sion. Hence it never occurs when the lines
are greatly inclined to one another, and it al-

ways shows itself in greater or less extent
when their inclination is so small as to re-

quire an inconsiderable change of converg-
ence.

r

Sixth, This perspectiveness is seen as well
when the* resultant is obviously composed of
two intersecting lineSj as when it appears as a single line, and it

is destroyed whenever by voluntary exertion we suspend the

usual or spontaneous changes of convergence.
In referring the perspectiveness of the resultant line or lines to

the rapidly successive uuion of correspondhig points, I would not

ir*

R,
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be understood as assuming that all the points o[ the component
lines must be thus successively combiiied. It will hereafter, I

think, be shown that this is neither necessary nor of usual occur-
rence. But I wish to give prominence to the fact that such a un-
ion of corresponding points through some portion perhaps or very
small part of the two lines is requisite to the formation of a per-

spective resuhatit. This view differing almost equally from that

of Sir D. Brewster and Prof. Whcatstone, will be considered in

more detail under a future head.

The involuntary and rapid changes of axial convergence withiq
certain small hmits, which as we have seen, forms an interesting

feature in such observations, does not seem hitherto to have at-

tracted special attention ; and the fact that the resrdtant has a
pfTspeclive position even when the lines forming it cross one alt^

other at a considerable ansle. has not I believe been referred to

by previous observers, although as will hereafter appear, it has

an important bearing on the theory of binocular perpective, |

13. Reviev) ofsome experiments of Prof Whcatstone hearing
on the doctrine of successive vision.

In commenting upon the doctrine of successive vision by
points. Prof. Whcatstone remarks, that were th^s entirely tru^
" no appearance of relief should present itself when the eyes re-

main intently fixed on one point of a binocular image in the ster-

eoscope. But in performing the experiment carefully, it will be

found that provided the pictures do not extend too far beyond the

centres of distinct vision that the image is still seen single and in

relief when this condition is fulfilled,'^ (Phil. Trans.: 1838).

Ihe result here described is obviously at variance with the state-

inents above made in regard to the resultant of two inclined lines

viewed under a fixed convergence of the axes. But without in

the slightest degree doubting the genera! accuracy and the great

ingenuity of Prof. Wheatstojie's observations, I am compelled
in the present instance to dissent from his description of the phe-

nomena. In multiplied trials with his reflecting stereoscope and
the refracting one of Sir D. Brewster, as well as with my own
apparatus, in the course of which I have submitted to examina-
tion most of the linear diagrams commonly used, I have invaria-

bly found that by converging the axes steadily on one point of

the image the lines situated laterally near but behind or before it

in the perspective, are made to appear double, and that by contiri-

i^ing the same fixed convergence these lines are made to lose their

relief and to take their places in a plane at the same distance as

the point to which the eyes are directed.

These effects are most striking in the case of figures having

considerable depth of perspective and in which the lines and an-

gles of the posterior surface are nearly covered by those of the

anterioFj as in binocular drawings of polyhedral crystals. Con-
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verging my eyes fixedly to the near apex of such a figure I see

the remote one double and the oblique edges diverging fi-oni it

also double ; and in the same manner I find it easy to double ev-

ery one of the angles or edges by fixing the eyes on the angle or

edge lying in the same direction of view on the opposite side of

the figure. When the image is a truncated square pyramid with

its plane of truncation nearest the eyes, by looking intently on
one of the vertical sides of the base I see the corresponding side

of the smaller square double, or by fixing my eyes upon the lat-

ter I see the former double. In any of these cases a continuance
of the same convergence causes the angles and lines in question

to appear in the same plane.

Among the figures suited to illustrate this effect I have found
none to* present more striking results than the square pyramid or

the truncated cone, with the addition in each case of a vertical

line dravyn through the centre of the base. The twin drawings
adapted to produce these forms are represented in figs. 25 and 26.

25. 25a.

If, after obtammg the perspective resultant of fig. 25, I look in-

tently on the apex of the pyramid so as to see it at a single point,

1 at the same tmie perceive the transverse line in the base as two
parallel hues, and if I direct my view to the base so as to see this

ime as su)gle, the apex is doubled and each of the oblique edges
of the pyramid is converted into two lines divergint^ from an an-
gle of the base. By continuing the same degree of convergence
the image loses Its relief and presents the appearance of fig-

i5a, m which all the hues lie in one plane. Here the conver-
gence being just adapted to the union of the. two squares pro-

duces an effect equivalent to the superposition of the one plane
figure on the other.

theIn the case of the Irnncated cone (fig. 26), on directing I'.c.

axes to the vertical line in the base so as to see it distinctly single,

the small end appears as two intersecting circles; fixing the

view on the centre of the small end the vertical line in the base

becomes double, and the large circle appears indistinctly as two
mtersectmg cu-cles. In either case a fixed convergence destroys
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26. 26a.

the relief of the image. When this is done by fixing the \new
on the base, the resultant is the plane figure represented in fig.

26^5 in the other case the figure is the converse of this.

It may be added than among the linear drawings commonly
used with the stereoscope there are some in which these effects

are less observable than in the above instances, and others in
which the attempt to obtain a clear view of either the nearer or
remoter lines of the perspective is attended with a painful degree
of confusion. As this arises from the doubling of points or linea

situated before or behind the point to which the axes are con-
verged, it may be laid down as a rule in the selection of such
figures for t[ie stereoscope that the most satisfactory drawings are
those in which there is no antei'ior line crossing a posterior one
and in which when two such lines are parallel ifieyare not silua"
ted in or near the same vertical plane of view.

As a very different degree of convergence is required for uni-
ting the lines proper to the near side of the perspective image
from that necessary for the remote side, more or less time must be
consumed in passing from the one to the other. Hence in many
cases even the most practised observer is unable to make this

transition with sufficient celerity to have a clear perspective im-
pression of the whole, and to this cause is no doubt dne in part,

the difficulty experienced by most persons unused to the stereo-

scope, in embracing distinctly the form and relief of the entire

e cites "as equally decisive against this the-
« * .« - . ^ t • __ _ - '

image.

Prof. Wheatston
ory" of successive vision, the experiment of combining two in-

cHned lines by converging the axes to a point nearer than the

paper (Phil. Trans., 1838, or Phil. Mag., 1S52). He says, "look
intently on the upper end of the resultant line without allowing

the eyes to wander from it for a moment. The entire wire will

appear single and in its proper relief, and a pin ov a piece of straight

wire may without the least difficulty be made to coincide exactly
in position with it,'' Of the precise visible coincidence between
the resultant figure and the wire properly placed in this experi-

ment there can be no question ; but the important feature as I

conceive in this phenomena is, that it is only under particular

Second Series, Vol. XX, No. 59.—Sept. 1855. 28
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conditions^ and then only approximately^ that either the image or

the wire is seen as a single line.

In order to repeat the experiment nnder various conditions, I

use the following arrangement. Fixing a strong sewing needle

midway in a small cylinder of cork and firmly fastening into

the cork one end of a thin stiff wire or knitting needle, so that

the two needles shall be at right angles. I secure the former im-

movably in a horizontal position across the opening of the upper

stege of my stereoscope very near the inner edge of the opening.

I can then adjust the long wire to any incliuationjand the friction

of the cork on the horizontal needle will retain the wire in its

position.

Taking fig. 21 or 22 as the subject of experiment, I place the

drawing on the farther stage and move the other back or forward

until a notch in the near end of the wire is brought to coincide

precisely' with the point of binocular union of the two lower

ends of the component lines. I now unite the two upper ends

of the lines by a due change of convergencCj and depress the free

extremity of the wire until the resultant point just mentioned co-

incides with this end or with some other point of the wire. When
this is done, the wire is adjusted to coincidence with the perspec-

tive image. By sliding the stage a little nearer, we may see the

image just behind the wire, and by moving it the opposite way it

will appear on the near side of the wire. Whether coincident

or in either of these positions, both the image and the icirc will

appear as two perspective lines intersecting at the point on which

the eyes arefor the moment fixed.

By continuing the same convergence, we cause the wire as

well as the coincident image to subside from the perspective po-

sition, and we see them each resolved into two intersecting lines

in a plane parallel to that of the diagram. Fixing the eyes on

the near end of the wire or of the binocular resultant, they each

appear in the plane in the form of a V ;
g^zi^g intently on the

remote end they present themselves as a V inverted. If ^^^

direct onr eyes intently on the plane of the paper we see the wire

as two black wires covering or adjoining the inclined lines of the

diagram.

With lines less inclined, as in fig. 23, we obtain similar effects;

but as might be inferred from what precedes, whether we regard

the wire or the coincident image, the divergency of the intersect-

ing perspective lines is less remarkable than in the preceding

cases, and a more perfect and continued fixity of axial direction

is requisite to destroy their relief.

A very interesting effect is observed when the diagram is so

placed on the farther stage that the wire after being adjusted as

above, leaves uncovered a portion of each of the inclir^ed lines.

In this case the perspective figure is composed partly of the re-
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sultant of the uncovered portions and partly of the wire, thefor-
mer appearing as the contiiniation of the latter.

We may I think conchide from these experiments that the
coincidence of the wire with the resultant of the inclined lines,

instead of proving this resultant to be impressed on the eyes as a
single line, merely shows that in respect to relief both it and the
wire are viewed under the same visual conditions.

It is to be remarked that for these experiments the lines of the
diagram ought to be as slender as is consistent with great distinct-

ness and the wire as thin as it can be made without a loss of ri-

gidity. When the lines are broad or the wire thick there is an
appearance of singleness near the point of intersection due to the

overlapping of the two images which in the case of slightly in-

clined lines may extend through much or all of their length.

14. Taperingform of the perspective resultant.

In repeating these experiments it will be observed that while
the wire coinciding with the perspective resultant appears of un-
changing thickness throughout its whole lengthy this resultant

seems to increase slightly in diameter from the near to the remote
end. The cause of this difference although obvious, is not un-
worthy of remark. In the case of the wire the retinal picture in

each eye is of course wider for the near than for the remote end,
and would if nncorrectedj convey the impression of an object ta-

pering towards the farther extremity. Bat the different distances
at which through varying convergence and other adjustments we
see the different parts of the wire, serve to rectify this impression,
and under the perception we obtain that of an object of uniform
thickness throughout. In the case of the perspective image, on
the other hand, the retinal picture in each eye is of uniform
breadth, because the lines of the diagram are so and are practi-

cally in every part of their length at the same distance from the

eyes. Thus the diameter of the resultant disc or lines actually

subtends the same angle in both eyes for every part of the length,

liut in virtue of its perpectivo position, its different parts seem to

be placed at different distances. Hence the diameter of any part

of the resultant must appear greater in proportion to the distance

at which it seems to be placed, and it will appear to grow broader

as it is traced from the near to the remote end.
The effect here described is scarcely appreciable with most of

the stereoscopic drawings, owing to the small range of distance

through which the perspective extends. By using two inclined

liues each three or four inches long and combining them when
placed on the upper stage of the stereoscope I obtain a resultant

^vhose remote end is more than twice as distant as the near one,

and in this case the enlargement towards the farther extremity is

Very obvious.
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A simple mode of obtaining the same effect in a yet more man-

ifest degree is the following. Adjust two slender cylindrical rods

six or seven inches long, so that, while they nearly touch at one

endj they spread apart about an inch at the other. Hold them

before the eyes R, L, at the distance of distinct vision in a verti-

cal plane transverse to the line of view and with the angle down-

ward (fig, 26). Then form the binocular resultant by directing

27.

X

£

the axes beyond them with varying convergence. This result-

ant stretching away from the angle obliquely towards the wall

will be seen to increase 'in diameter regularly from its near to ils

remote end.

From these facts it may be inferred that in order with the stere*

oscope to obtain a perspective figure, all the lines of which shall

be of precisely equal thickness compared with one another, and

each of them of the same thickness at every point, it would be

necessary so to construct the drawings that the breadth of the

corresponding parts of the component lines should be proportioned
inversely to the distances at which they are to be united,

{To he continued.)

Art. XXL^— 07i the identity of Sanguinarine and Chelerithrine^

and on the direct determination of Nitrogen; by Dr. James

ScHiEL of St. Louis, Mo.

I HAVE used a small portion of hydrochlorate of Chelerithrine

which I received in 1843 from my friend, Prof. H. Will of Gies-

sen, and which the discoverer of that alcaloid had prepared him-

self, to make a few analytical experiments as to its composition.

As the salt was not found to be free from impurities, it was dis-

solved in water, precipitated by ammonia, washed, dried, dissolved

in ether, the filtered solution treated with animal charcoal, and the

chelerithrine precipitated with a solution of pure sulphuric acid

in ether; the sulphate of chelerithrine was washed with ether,

dried and dissolved in water, when it yielded with ammonia a

precipitate of pure Chelerithrine, which absolutely showed the

same properties and behavior as San
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Of the pure substance dried at 105^ C,
0'356 grammes burned with oxyd of copper and oxygen, fur-

nished 09 18 carbonic acid = 7034 per ct. of carbon and 0-167

water = 5'2l per ct. of hydrogen.

The direct determination of nitrogen gave 5-07 per ct.

0*3925 gramm. of the double salt of the hydroclilorate of chele-

rithrine and chlorid of platinum yielded 0*707 of platinum: thence

the atomic weight = 341*74.

Accordingly the composition of Chelerithrine is:

Carbon, - - - -

Hydrogen, -

Nitrogen,

Oxygen,

70-34

521
507

19-38

10000
The composition of Sanguinarine I found :*

Carbon, 70'03 69-82 70-02

Hydrogen, 5-27 5-08 5-14

Nitrogen, 5 23
Oxygen, 19' 14

10000

The atomic weight was found in three determinations 322-7;

362-7; 346-4, or taking the mean =343-9.
From all this it appears that Chelerithrine and Sanguinarine are

the formula C s

«

one and the same substance corresponding to

H
1 bNO 8, This formula gives

:

Carbon,

Hydrogen,
Nitrogen, -

Oxygen, -

70-80

4-97

4-35

19-88

100 00

It will be perceived that the above formula includes one equiva-

lent of carbon more than the one I formerly deduced from the

analysis of Sanguinarine.
For the preparation of one or the other of these alcaloids the

following method is the simplest and cheapest.

Digest the root of the plant Sanguinaria Canadensis (or Cheh-

donium majus) with water strongly acidulated with sulphuric acid

and precipitate with ammonia, wash and dry the precipitate, dis-

solve in ether, and treat with animal charcoal. After filtration the

alcaloid is precipitated with a solution of pure sulphuric acid m
ether. It is pure sulphate of sanguinarine.

Phannacie
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For the determination of nitrogen I do not use the bicarbonate

of soda but the following apparatus, from which a current of car-

bonic acid is passed through the combustion tube.

A is a "VVoulfe*s bottle containing diluted muriatic acid.

B, a similar bottle with pieces of chalk and water.
C, Chlorid of calcium tube, part of it filled with chalk ; a piece or two of pumice

stone separates the two substances.

T, Combustion tube.

Condensing the air in bottle A by blowing through the mouth-
piece a, some of the acid passes into B and sets carbonic acid free,

which passing through A washes the atmospheric air contained in

B mostly out, then close the mouth-piece with a cork and open

the little stop-cock D. When a part of the gas passing through
the combustion tube is entirely absorbed by the chalky the stop-

cock D is closed, the cork taken out from the mouth-piecCj and
the combustion is performed in the common way. After the

combustion, another current is passed through the combustion
tube by opening the stop-cock and closing the mouth-piece, hav-

ing previously driven some acid into B. In case of need the stop-

cock could be omittedj but the little expense hardly justifies such

a simplification.

Art. XXIL 3/ the Law of Defi

fZ
mony; by Josiaii P. Cooke, Jr., Cambridge.*—

W

In a former paper in this Journalf I described two new com-
pounds of zinc and antimony Sb Zua and Sb Zns which I named
respectively, Stibiotrizincyle and Stibiobizincyle, because they re-

semble in their composition the metallic radicals of organic chem-
istry, and because the first decomposes water rapidly at 100^ C.

I there stated that crystals of Sb Zna could be obtained contain-

ing a much larger amount of zinc than that required by the law

Abstract from a Memoir of the American Academy, New Series, vol. v, p. 33*.

This JournaV vnl wlii r» '>??i
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of definite proportions, and that this change was not accompanied
by any alteration of crystalline form, A similar variation of com-
position was afterwards observed in the crystals of Sb Zn2^ and
it is the object of the present paper to describe the law of the va-
riation in both cases and to explain its cause.

In the course of my investigations on this subject, crystalliza-

tions were made or attempted of alloys differing in composition
by one half to five per cent., according to circumstances, from the
alloy containing 95 per cent, of zinc to that containing 95 per
cent, of antimony

; but only two crystalline forms were observed,
that of Sb Zn^ and that of Sb Zn2. Well defined crystals, like

those described under Sb Zna in the former paper,* were ob-
tained from the alloys between 43 and 60 per cent, of zinc; and
ei^en in alloys of a higher zinc per-centage, crystals of the same
form were still seen, although they were no longer well defined.
In the alloys between 20 and 33 per cent, of zinc, well defined
crystals, like those described under SbZna in the same paper.

Were formed
; and finally there separated from the alloys between

33 and 42 per cent, of zinc thin metallic plates, which evidently
belonged to the same crystalline form. In making the alloys

from 43 to 95 per cent, of zinc, the zinc was melted first,

and when in fusion the antimony was added. As the melt-
ing point of antimony is much above that of zinc, the fluid zinc
acted on the solid antimony as a solvent, dissolving the pure
metal, but not tlie impurities, which rose to the surface forming
a scum. This scum seemed to take with it some of the anti-

mony and thus caused a loss, which, together with the impurity,
\yas found by experiment to be about three per cent, of the an-
timony used. This resulted in raising the per-centage of zinc in

the alloy at most about eight-tenths of one per cent. The alloys

below 43 per cent, of zinc were made by melting the antimony
first, and then adding zinc. By this method the loss of antimony
Was very greatly diminished, and, counting the impurity, was
found to be only about one per cent, and a half of the antimony
used. Iq preparing the alloys this loss was always allowed for,

and the crystallizations were all made as nearly as possible under
the same circumstances, so that any unexpected cause of error

should affect all equally. The crystals formed in the alloys were
all analyzed in my laboratory under my direction and immediate

supervision, and the greater part of them by myself. The rest

^ere by my assistants, Mr. F, H. Storer, Mr. C W. Eliot, and
?lr. C. S. Homer, to whose care and accuracy I take pleasure

in bearing wittjess. Their work is in all respects as reliable as

^ly own. The results are collected in the following table which
^ill explaui itself

* This Journal, vol xviii, p. 234.
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Analyses of the Crystalsfanned in the Alloys of Zinc ajid Antimony.

STIBIOTKIZtNCYLE.

Composition
of the Alloj\«

by Synthesis.

Perct Perct.

of Zn.

70-40

66-50

of Sb.

29 60
33-50

Composition of
the Crystals by

Analyi-is.

64-50 35 50

60-60,39-40

58-60'41-40

66-60:43-40

54-70|45'30

52-70 47-30

Per ct,

of Zn.

64-15

61*00

Per ct.

of Sb.

35-77

3900
53 50 41-44

50-70

do.

48-70

46-70

44-80

43 80
42-80

do.

do.

55*49

55-00
'50-39

|49-92

48-26

47-47

49-30

do.

51-30

53-30

55*20

5620
58-20

do.

do.

46-89

46-45

48-66

46-77

44-26

44 04
43-15

43-06

42-83

44-42

45-09

49-29

50'05

51-42

62S3

Sum.

99-92

^100 00
99-94

99-91

100-09

99-68

99-97

99-68

fioo-oo

Name
of the

Analyst.

ICooke.

Cooke,
Cooke.
Homer,
Homer.
Eliot.

Eliot,

Storcr.

Cooke,

53*11 t^OO
5355:tl00
51-34j-fl00

53-23itl00

55-73|tl00
55-96!tI0O

00 Cooke.

00 Cooke.

STIBIOBIZINCYLE.

Composition
|

of the Alloys
by Synthosis.l

Per ct.

of Zn.

Composition of
the Crystals by

Analysis.

Perct. Perct,

of Sb. of Zn.

56-93

5650
57-24

loo
99

00
00
0(1

00
08
56

Eliot.

Eliot.

Eliot,

Cooke.

Cooke.

Cooke,
10007 iCooke.

33-00

do.

32-50

do.

31-50

29-50

do.

27-50

26-50

26-00

25-50|

25-00

24-60

23-50

22-50

21-50

20-12

67 00.35-37

do.

67-50

do.

68-50

70-50

do.

72-50

73-60

74-00

74-50

7500
75 50
7650
77-50

7850
79-88

35-40

34-62

34-61

83-95

33-62

S3-62

3385
32-08

30-74

30-43

29-88

28-76

27-93

26-62

24S3
20-58

Per ct.I

of Sb.

64-57

34-60

64-92

65-39

66*09

66-38

66-38

65-81

67-60

6906
69-51

70-20

71-24

71*85

73-27

74-74

79*42

Sura.

Name
of the

Analyst.

99-94 Cooke,

f 100-00 Cooke.

99-54 Storer

flOO-GO Eliot,

10004 Storer.

f 100-00 Storer.

1 10000
19-66

9968
99*80;

Storer.

Storer.

Storer.

Cooke.

99-94' Storer.

100-08

100-00

99-78

99 89
99-57

10000

Cooke.

Cooke.

Cooke.

Storer.

Cooke.

Cooke,

'/ In order to compare to-

gether the composition of the crystals and that of the alloy in

which they form^ I have resorted to the usual method of Analyt-

theical Geometry, and in the plate illustrating this paper
lower horizontal line is the axis of abcissas, and the vertical line

at the extreme left the axis of ordinates. Tlie first has been

divided into equal parts, which denote the per cents, of zinc in

the crystals and the last into parts of the same size, which
stand for the per cents, of zinc jn the alloys. The zinc

rather than the antimony determinations have been selected

for comparison, as being generally more accurate, and as bav-

in exactly the same way. The points de-

and the double line

ing been all made
terinined by anafys

drawn through these dots is a curve, which represents the relation

of the composition of the crystals to that of the alloy in which

they form. In order to make clear the connection between the

two, it will be well to discuss this curve, commencing with what

may be termed the two centres of crystallization, the alloys of

42-8 and 31-5 per cents, of zinc, and examining the effecrpro-

duced on the crystals by dmiinishing or increasing the amount
of zinc in the alloy.

It has already been stated that the crystals of Sb Zns are ob-'

tained in their greatest perfection from the alloy of 42-8 p. c*

of zinc. They are then comparatively large, generally aggrega-

* In thia analysis the antimony only was determined.

f In thia analysis the zinc only was determined.



in the Compounds of Zinc and Antimony. 225
r

ted, and, as the three analyses cited in the former paper prove,

have the same composition as the alloy. On increasing gradiially

the atnount of zinc in the alloy up to 48*7, the crystals continned
to have the composition of the alioy, and the only difference,

which could be observed in their character, was, that they were
smaller and more frequently isolated. Between these limits,

the whole mass of the alloy exhibited a strong tendency to crys-

tallize, and, by pouring it, as it cooled, from one vessel to another,

it could be crystallized to the last drop. The portion a, ft, of the

curve is therefore a straight line equally inclined to the two axes.

Oil increasing the amount of zinc in the alloy to 50-7 p. c, the

amount of zinc found in the crystals was only 46*89 p. c, and
above this it was uniformly less than it was in the alloy

; but no
closer relation between the two could be detected, owing un-

doubtedly to the unavoidable irregularity in the crystallizations

of the alloys, which contained more than 50 p. c. of zinc. This
arose from a peculiar pasty condition, which the fluid mass as-

sumed, at the point of crystallization, apparently caused by the

separation of the excess of zinc. Definite crystals however were
obtained even from the alloy of 60 p. c. of zinc, which contained

55 p. c. ; above this, the crystals became less and less abundant,
and gradually faded out, although the alloy even of 86 p. c. of
zinc exhibited a radiated crystalline texture ; and a trace of this

structure could still be discovered even in the alloy containing
only 4 p. c. of antimony. It might be supposed that on return-

ing to the alloy of 42'S p, c. of zinc, and increasing the amount
of antimony w^e should obtain crystals containing an excess of
antimony; but so far is this from being true that the slightest

excess of antimony entirely changes the character of the crys-

tallization. On crystallizing an alloy containing 41-8 p. c. of zinc

not a trace of any prismatic crystals could be seen, but in their

place there was found a confused mass of thin metallic scales,

whichj as wilt soon be shown, are imperfect crystals of Sb Zn^,
Thns it appears that although perfectly formed crystals of Sb Zns
can be obtained containing 55 p. c. of zinc they can not be made
to take up the slightest excess of antimony.

In order to obtain crystals having the composition of Sb Zn^^
that is, containing 33-5 p. c. of zinc, it is necessary to crystallize an
alloy at least as low as 31-5 p. c. of zinc^ At this point large com-
pound crystals are obtained corresponding to the large crystals of

Sb Zu3. On increasing the amount of zinc in the alloy up to 33

P- c., the proportion of zinc in the crystals appeared to increase in

the same ratio, so that the curve of SbZna is at this part a

straight line parallel to the curve of Sb Zns. It should however
te noticed that the extent oi this hue k i is so limited that a very

small error in the analyses might change very considerably its di-

rection. The crystals of Sb Zn^ containing an excess of zinc^

Skcond Series, Vol XX, ^o. 50—Sept. 1855. 20
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are smaller and more frequently isolated than those containing

exactly two equivalents, A similar fact^ it will be remembered,

is true of the crystals of Sb Zn3, At the alloy of 33 p. c. of

zinc, the definite crystals of Sb Zn2 begin to disappear and are

succeeded by thin metallic scales, which, as the two following facts

will prove, are imperfect crystals of the same crystalline form.

First, the scales from the alloy of 33 p. c. are frequently found

having a definite crystal as a nucleus, when it is evident that

their surfaces are extensions of the basal plane of fig. 2 of the

former memoir. Secondly, the scales twin together like the large

tabular crystals of Sb Zna, forming a cellular structure, and the

angle between two scales thus united, measured with an applica-

tion goniometer approximately 115^ 30', and was therefore eqnai

to the basal angle of the definite crystals. These scales continue

up to the alloy of 41-8 p. c. of zinc, becoming however constantly

less abundant and less distinct. Several specimens of them were

analyzed, but no regularity in their composition could be detected

except that they all contained a very much larger amount of zinc

than the alloys in which they formed. This irregularity and the

imperfection in the crystallization seem to be caused by the

interference of Sb Zus, that is, by a tendency to form Sb Zns

which exhibits itself in a proneness of the crystals of Sb Zns to

an excess of zinc. The line ki has been continued with dots in

order to show that the influence of Sb Zn2 extends as far as the

alloy of 42-8 p. c. of zinc. On returning to the alloy of 31-5 p. c.

of zinc and adding an excess of antimony it was found that the

crystals formed continued to^ave the theoretical composition of

Sb Zn2 until the amount of zmc in the alloy had fallen to 27 p. c,

so that the tendency towards the theoretical composition was so

great, that in the alloys between Sl'o and 27 p. c. of zinc, crystals

were formed having very nearly this composition. On still further

increasing the amount of antimony in the alloy, the composition of

the crystals gradually approached that of the alloy, and from ihe

alloy of 20 2 p. c. of zinc, very imperfect crystals were obtained

having almost the same composition as the menstruum. At the

same time, the crystals hecame less and less perfect and finally

disappeared altogether in tlie alloys below 20 p. c. of zinc.

The portion of the curve k mn /i, is the most important result

of this investigation and therefore deserves especial notice- It

has been shown that crystals of the form of Sb Zn2, or at least

crystalline scales of the same character, are formed in the alloys

between 20 and 43 p. c. of zinc, the first per cent, corresponding

to Sb Zn and the second to Sb Zns. Half way between these

two points, that is the alloy of 315 p. c, is the point where crys-

tals having the calculated composition of Sb Zna are first ob-

tained. Were the variations in the composition of the crystals of

Sb Zna exactly proportioned to the excess of zinc or of anti-
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mony in the alloy, as is the case with Sb Ziis, then the curve of
variation would be the straight line formed by the continuation
of the line a b. From this line b h the course of the curve is

deflected by the force which determines the union of the ele-

ments in definite proportions, and which for the want of a spe-

cial term, I will call the Chemical Force. This is so strong tliat

the cnrv^e runs parallel to the axis of ordinates through the dis-

tance k nfy. Beyond this point, the inflnence of the excess of an-
timony in the alloy becomes stronger than the chemical force, and
the curve gradually bends towards the line hb which it finally

meets at A. In the portion h n of the curve, the analyses are best

represented by the arc of a circle, of which the radius equals h e

or one-half of h b, and to which the line km is tangent. In the

portion n m the points determined by analysis may also be con-

nected by the arc of a circle of which the radius o'n equals the dif-

ference between the radius on and twice gn, so that the two cen-

tres are at the same distance from the line a h. The whole curve
is evidently the result of two forces; one acting along the chord in

the direction 5 A, a force tending to increase the amount of anti-

mony in the crystals proportional to the amount in the alloy, the

same force in fact, which acts undisturbed in forming the portion

f>f the curve b a ; the otVier the chemical force acting in the di-

rection of the tangent k m. It has already been stated that crys-

tals having the calculated composition of Sb Zns are not first

formed in the alloy of the same composition 33-5 p. c. of zinc, but
in an alloy containing two percent, less ; so that the line m k, in-

stead of extending to <?, changes froM this direction at k^ and after-

wards runs parallel to the line b k Unless this fact can be explain-

ed by a tendency in Sb Zna to an excess of zinc caused by the in-

fluence of Sb Zn3 as suggested above, the reason of this difference

between Sb Zns and Sb Zus in this respect is not clear; but as

some evidence that it is not accidental it may be stated, that the

distance kc equals c/, the last point being the one, at which the

tangent line m k extended meets the curve. Another remark-

able fact whose bearing cannot be at present seen, but which like

the last serves to corroborate the general accuracy of the result

was pointed out by my colleague, Prof Peirce, after the plate had

teen engraved. The distances of the three most important points

of the curve of Sb Zns from the line a h, viz. k d, mf, and ?2 g,
are simple multiples of the first ; ng is twice and 7/?/three times

kd. The curve has been fixed, as will be noticed from the dots,

by a large number of points determined throughout the greater

part of its length at every per cent., and in the portion mn at

every half per cent. ; they certainly coincide with the curve as

closely as could possibly be expected, and the very agreement of

so^many different determinations by three separate analysts is a

strong proof of the general correctness of the work.
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By making hypotheses in regard to the nature of the two forceSj

which have generated the curve jnst described, it would not be

difficult to obtain for it a mathematical expression; hut as such

hypotheses^ in our ignorance of the nature of these forces, wonlJ

be premature, I must content myself with giving its geometrical

construction on a chart ruled hke the plate illustrating the me-

moir. Let the coordinates of any point of the curve be, x = per

cent, of zinc in the crystals, and z = per cent, cf zinc in the al-

loy. In order to construct the curve of SbZns, find a point

(a) of which x — z — A3 p. c. (the calculated per cent, of Sb

Zns) and draw a straight line a b equally inclined to the two

axes in the direction from the origin. To construct the curve of

Sb Zn2, produce the line a h in the opposite direction to the point

X ~ z = 20, which will be the lowest point of the curve. Find

next a point (^). of which x = 33-7 p. c. (the calculated per cent.

of Sb Za2 is 33-5) and ^ = 31-5 p. c, which is one-half of

43 + 20. Through this point draw a line mk parallel to the

axis of ordinates and intersecting the line abhat c. The line

m i is the tangent, and the line b li the chord of the required arc.

On the line mi take ci = ck, and i is the point at which the arc

should touch the tangent. Erect a perpendicular on the tangent

at the point /, take ot ~ ^ b h^ and from o as a centre, with a ra-

dius — i, describe the arc hi. Also from the centre o let fall a

perpendicular o^ on the chord b h, and produce it to a point o'

making o^ g — o g. It will intersect the arc at (n). From o^ as

a centre with a radius o' n describe a second arc n m intersecting

the tangent at m. Finally, draw from A:, a straight line k I, paral-

lel to 6 A, then the broken line I k m7ih will be the required

curve.

It will be noticed that the tangent which has been drawn
on the plate through the points determitjed by analysis is two-

tenths of a per cent, in advance of the line which would corres-

pond to SbZn2. This position is essential to the equality of A: c

and ci^ if we retain as the value of the radius of the larger arc

R ~ ^ 5 A. If the analyses should have givfen erroneously too

much zinc so that the true position of the Tine should be at :r =
33*5 per cent., then this equality would be destroyed, and the con-

ditions for finding the centre o would be reduced to the coordi-

nates of the point h^ the length of the radius and the^ position of

the tangent, from which by a very simple construction the curve

might be drawn. It should however be remarked that the posi-

tion of the tangent in advance of the line x = 33-5 is in accord-

ance with the fact, already noticed, that the crystals of Sb Zna
have throughout a proneness to an excess of zinc caused appa-

rently by the influence of Sb Zns ; but it is also true that the

tendency of the error in the zinc determinations is in the same

direction, •
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Before discussing the conclusions to which the facts ah'eady
slated seem directly to point, it will be well to see how far the
variation in composition corresponds to a variation in the proper-
ties of the two compounds. Three classes of properties have
been examined in this connection, viz.. Specific Gravity, Crystal-
line Form, and Affinity for Oxygen, which will be treated of in
order.

Specijic Gi^avity.—The specific gravities of all the crystals

analyzed, as well as that of the zinc and antimony used in the

investigation, were taken with the greatest care. The deter-

minations were made with a nicely constructed specific gravity

bottle, as this method was found susceptible of greater accuracy
than any other, when the temperature was observed with precis-

ion. In calculating the specific gravity, the weight of the water
was corrected for the temperature, so that the unit is in all cases

distilled water at 4'^C. A similar correction could not be made
for the temperature of the substance, as the coefficients of expan-
sion of the crystals are not known. The rqsults of the deter-

mination all made by myself are collected in the following table

in the column headed •' Sp. Gr. by Experiment." In the column

Specific Gravities of Crystals^ formed in the Alloys of Zinc and Antimony,

Composition of the Alloys.

PemT^TZn. Perct. of.>b.

1 oo-oo
*96'00

*SG-20
*76-30

'?0-40

66-50

64-50

62-50

6060
58-60

5660
4870
46-70

44- SO
42-80

*40'00

*3500
33-00

29-50

27-50

26-50

26-00

25-50

24-50

22-50

21-50

*15'00

*1000
*600

400
13-80

23-70

29-60

33-50

35-50
37-50

39-40

41-^0
43-40

51-30

53-30
55-20

57-20

CO-00

6500
6700
70-50

7250
73-50

74-00

74-50

7550
77-50
78-50

85 00
9000
95-00

100-00

Composition

Per ct. of Zn

e.x, r^ .1 ;Sp.Gr.ofCrvs~
oftheCrystalH^^,gjj^^.^^ri.

Per ct. of ?b.

. 64-20

61-00

58-56

55-53

55 00
50 39
4995
48-66

46-77

44-25,

43-09

35-37

33-62

33-85

32-08

3107
SO'43
28-76

26-62

24-83

35-80

39-00

41-44

44-47

45-00

49-61

5005
51-34

53-23

55"74

56-91

me lit

Monn Pp. Gr.

of Zinc and
Aniiinony.

ExpaiiHion

in Crystal
lizaiiT.

64*63

66-38

66-15

67-92

68-93

69-57

71-24

73-38

75-17

7-153 7-153 0-000

7-069 7-184 0065
6-898 7-086 0-188

6-769 7-039 0-270

6-699 6-9S2 0-283

6-628 6-967 0-339

6-596 6-956 0-360

6-606 6-941 0-435

6-440 6-939 0-499

6*396 6-917 0521
6-388 G-915 0-527

6-404 6-909 0-505

6-376 6-900 0-524

6-341 6-888 0-547

6-327 6-882 0555
6-386 6-867 0-481

6-404
!

C-844 440

6-401 6-846 0-444

6-384 6-837 0-453

6-383 6-838 0455
6-400 6-829 0429
6-418 6824 0-406

6-428 6-822 0-394

6-449 6813 0-3G4

6-453 6 803 0-350

6-467 6-795 0-328

6564 6-748 0184
6-603 6-725 0122
6-655 6701 0046
6-677 6-677 0000

AUojs not cryBtallizeiL
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headed " Mean Sp. Gr. of Zinc and Antimony" are given the cal-

culated specific gravities of the same crystals on the supposition

tliat the two metals had undergone no expansion on uniting.

The last column was obtained by subtracting the numbers of the

former from those of the latter, and therefore shows the relative

amount of expansion. On examining the table, it will be found

1st. Than the union of antimony and zinc is accompanied by ex-

pansion, 2nd. That the specific gravity of the crystals varies

slightly with the comjiosition. 3d. That the two minimum spe-

cific gravities correspond precisely to the composition of SbZnu
and Sb Zus, so that the specific gravity increases and the expan-

sion diminishes as you depart on either side from these two cen-

tres. 4th. That the specific gravity of Sb Zua is smaller than

that of Sb Zn2. We find then that the specific gravity deter-

minations confirm in general the results of the analysis pointing

out the same two centres of crystallization.

Crystalline Form.—It has already been stated that only two

crystalline forms can be obtained from the alloys of zinc and an-

timony, that of SbZna and that of SbZn2. A large number of

crystals of SbZna from different alloys, and therefore containing

different proportions of zinc, were carefully measured for the pur-

pose of ascertaining whether the angle was at all affected by the va-

riation of composition. Fortunately four different crystallizations

afforded excellent crystals, the angles of which could be measured
to a minute. The crystals contained respectively 4315, 4414,
46-90 and 55-00 per cents, of zinc, and on all these by repeated

measurements the angles were found to be identical with those

given under figs. 1 and 2. Crystals from many of the other alloys

were also measured, but on account of the imperfections of their

surfaces the angles could not be determined within five or ten

minutes. In all these cases liowevcr the values of the angles

given above were included within the limits of uncertainty.
The faces of the crystals of Sb Zns are not generally so per-

fect as those of Sb Zns, nor is their tabular form so well adapted

for measurement; moreover variations in some of the angles

have been noticed in crystals from the same crystallization

amounting even to ten minutes. The angle on 1 however ap-

peared to be very constant for in all cases where it could be accu-

rately measured the same value was obtained. As none of the

crystals of Sb Zn2, containing an excess of antimony, could be

measured with precision, no constant variation of angle could be

detected and on the other hand it could not be proved to be inva-

riable.

Affinity for Or2/o•e^^.—The affinity of the crystals of Sb Zn3,
of different compositions, for oxygen, ma^ be estimated by com-
paring the amomits of hydrogen gas evolved in' a given time on

boihng alloys of the same composition with water. The results
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of such experiments were given in the former memoir in a table,

a mere glance at Avhich will discover the two following facts

1st, That up to 40 per cent no great increase in the amount of

hydrogen evolved is obtained by increasing the amount of zinc in

the aUoy.

2nd, That at the alloy containing 42 per cent, of zinc there is

an immense maximum confined at most between two percent on
either side.

General Conclusions.—Before stating the conclusions to which
as I think the facts now established directly point, it will be well

to consider the only two admitted principles of chemical science

which could possibly be brought forward to explain similar varia-

tions. They are, first, that of impurities in crystals; second, that

of isomorphous mixtures. It will not be difficult to show that

the variations in composition of SbZn2 and SbZua cannot be

caused by either of these principles.

It is a well known fact that crystals tVequently take up impuri-

ties which are either dissolved or mechanically suspended in the

menstruum in which they form, and it might be supposed at first

sight that the excess of zinc or antimony in Sb Zns or Sb Zua,
bore the same relation to their crystals that the sand does to the

rhombohedron of calcite from Fontainebleau, or oxyd of iron

and chlorite to crystals of quartz; but, in the first place, in all

cases where a considerable amount of impurity is present the

crystals are either imperfect or else the angle is considerably

changed at times even as much as two or three degrees; and
secondly, as such impurities are merely mechanical, the amount in

the crystals would in all probability be proportional to the amount
present in the menstruum at the time of their formation, Nowin
the crystals of Sb Zn s, from the alloy of 60 p. c, of zinc, there is

present an excess of zinc amounting to 15 p. c. and nevertheless

the crystals are as perfect as, and their angles identical with, those

obtained from the alloy of 43 per cent. In the crystals of Sb Zns
the excess of zinc is to a certain limit directly proportional to the

excess in the alloy, but in those of SbZn2 the excess of anti-

niony is far from obeying this rule ; and were the excess in both

cases a mechanical mixture the variation in both cases would un-

doubtedly follow the same law: again, the crystals of Sb Zns,

take up an excess of zinc but do not take up an excess of anti-

niony, while those of Sb Zn2 crystallize with an excess of either,

facts which are as inconsistent with the idea of mechanical

impurity as the last: finally the form of the curve of Sb Zn2 of

itself alone proves that the excess of antimony in the crystals is

not in the condition of mechanical impurity; for in that case the

variation of composition would not be influenced, as the curve

shows that it is, by the chemical force.
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A theory that the variation in composition resulted from the

mixture of two or more isomorphous compounds would be even

less tenable than the one just discussed. For in the first place it

would be necessary to assume the existence of two other com-
pounds of zinc and antimony isomorphous with SbZno and of

one other, if not more, isomorphous with SbZns. Not only

Avould such an assumption be contrary to all the analogies of chem-
istry and therefore require strong evidence to sustain it; but in

the second place it can ahnost be demonstrated that no such com-
pounds exist. The crystals having the calculated composition of

either SbZua or Sb Zns are marked as has been shown by stri-

king peculiarities, and with one possible exception similar pecu-

liarities were not observed throughout the whole series of crystals

which have been examined. The crystals containing 50 per ct. of

zinc and of the composition of Sb Zn4 were found to have a

slightly smaller sp. gr., than those just above or just below them,
but the difference is so small that it may be accidental, and as the

crystals exhibited none of the other peculiarities, which charac-

terize crystals having the calculated composition of SbZns or

Sb Zna, I could not attach sufficient weight to the one circum-
stance to feel authorized in admitting a third compound of zinc

and antimony. Admitting however the existence of Sb Zni
yet, as exactly the same angle has been observed in crystals con-

taining 55 percent, as on those containing 43 per cent of zinc,

it would be necessary in order to explain the variation in compo-
sition by the principle of isomorphous mixtures, to assume the

existence of still a third compound isomorphous with Sb Zn^,
and containing more zinc than SbZn^, which would increase

greatly the improbability of the theory in question. Again, the

only probable compound of zinc and antimony containing less

zinc than Sb Zn^ would be Sb Zn
; and it will be remembered

that the crystals of Sb Zn2 which contained the largest excess of

antimony corresponded very nearly to this compound. In like

manner the crystals of Sb Zus which contained the largest ex-

cess of zinc corresponded very nearly to SbZns. If then the

excess of antimony or zinc in the crystals of Sb Zn-, arises from

a mixture of isomorphous compounds, it must be that Sb Zni,
Sb Zus and Sb Zn are isomorphous. That the first two are not

isomorphous may be seen by turning back to the description of

their crystalline form
; and that there is no crystalline compound

SbZn is sufficiently proved by the fact that the crystals of SbZn^
which correspond most closeiy to it, are so very imperfect that

they would hardly be recognised as crystals did they not form the

lower limit of a series. Several other facts pointing in the same
direction might be added, but sufficient it is ihbught has been said

to show that the variations of composition described in this paper

can not be explained either by mechanicatsihipuritics in the crys-

tals or by the mixture of isomorphous compounds.

I
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In the absence of any known principle of chemical science by
which the remarkable variations of composition, that have been
demonstrated in this memoir, can be explained, the conclusion is

almost forced upon us that zinc and antimony are capable of uni-
ting and producing definite crystalline forms in other proportions

than those of their chemical equivalents : in other words, that the

law of definite' proportions is not so absolute as has been hitherto

supposed. The explanation then of the variation of composition
which I would offer is : that it is due to an actual perturbation of
the law of definite proportions produced by the influence of mass.

I suppose for example that in the crystals of Sb Zn3, containing

55 per cent, of zinc, the zinc and antimony ar.e united in exactly
the same way as in those containing 43 per cent., or in other

Words, just as if the equivalent of ,zinc were increased to 5'i-57^

that of antimony remaining the same. In support of this position

I would offer two considerations. The first is that if the varia-

tion is not caused by mechanical impurities or by the mixture of

isomorphous compounds; we can conceive of no other explana-
tion for the phenomenon than the one off'ered. This of course is

merely negative evidence ; for although science as yet presents us

with no principle for explaining variations of composition other

than those which have been discussed, and although we can con-

ceive of none others, it does not follow that others may not exist

or may not hereafter be discovered ; but, nevertheless, this consid-

eration is important inasmuch as it meets an obvious objection,

which would be urged against any new doctrine, which conflicts

with a generally received canon of chemical philosophy. The
second consideration has the character of demonstration. It is

that the curve of variation is evidently generated by a second
force counteracting directly the chemical force. This second
force, as has been shown, is exerted by the excess of one or the

other element present in the menstruum, and it may therefore be

appropriately termed the force of mass. While the chemical
force tends to make the curve a straight line parallel to the axis

of ordinates, the force of mass would reduce it to a straight line

making an angle of 45^ with the axis; under the influence of

both these forces it follows the arc of a circle between the two,

Now I urge that the character of this curve proves that the chem-
ical force has been directly influenced by what we have called,

the force of mass, in the same way that the irregularities of the or-

bits of the planets prove that the force of gravitation exerted by
the sun has been disturbed in its action by the influence of the

other members of the system. As the details in the form of the

ourve have been fully discussed in the previous part of the me-
moir, it does not se^ to be necessary to dwell upon this argu-

nient, and I would therefore without further comment oflFer the

curve as it has Beeq laid down on the plate as the proof of the

Second Series, YoL XX, N'o. 59.-r-Sept., 185d. 30
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validity nf the explanation of the variation in composition here

advanced.

It is worthy of remark that while the curve of variation may
be said almost to demonstrate that the law of definite proportions

may be disturbed in its actioHj it also most clearly sustains the in-

tegrity of the law itself; for, as may be seen on inspection, the

chemical force is sufficiently strong to retain the curve of Sb Zna
parallel to the axis of ordinates through a variation in the men-
struum of nearly five per cent., and it is only when the excess of

antimony present in the alloy exceeds six per cent, that the force

which it exerts becomes strong enough to disturb the action of

the law. What the nature of the disturbing force is must be for

the present a matter of theory. I am inclined to think that it is

a phase of the chemical force itself, in the same way that the per-

turbations in the motions of the planets are a secondary result of

the force of gravitation.

Accepting the view of the subject, which has been offered, it

will be obvious that the very large extent of the variation in the

compounds of zinc and antimony is due to the very weak affinity

between these elements. Were the chemical force stronger in

proportion to the disturbing force the variation would be lessened

;

were it weaker, the variation would be increased. This is ilUis-

trated in the difference between the curve of Sb Zns and that of

Sb Zn2. It is evident from the action of chemical agents on
the two compounds, that one equivalent of antimony and two of

zinc are united by a stronger force than one equivalent of anti-

mony and three of zinc, and we find that the crystals of Sb Zns
retain the calculated composition under a considerable variation

in the composition of the menstruum, while the composition of

those of Sb Zna varies with the slightest increase of the amount
of zinc in the alloy.

To what extent this perturbation of the law of definite pro-

portions prevails among chemical compounds it must remain for

future investigation to determine. There are however a number
of facts which tend to prove that it is very general whenever
chemical affinity is weak. Four of these I will cite as being re-

markably analogous to the facts under discussion.
1. RiefTel, to whose investigation of the compounds of tin and

copper we have already referred, says, after the paragraph quoted

in the introduction to this memoir, " Les aiguilles de CuSnai
sont plus grosses que eelles de CuSn4 s". " On croit, sans oser

Vaffirmer

W^
mesure que q: augmente jusqu' a (p — ao , ou jnsqit^ a Fetainpur"
It will be noticed that the difference between these needles is

precisely the same as the difference between the crystals of Sb
Zna containing a small and a large amount of zinc, and I think
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that no one after reading Rieffers paper can doubt that the com-
pounds of copper and tin vary in composition like those of zinc
and antimony.

2. The mineral Discrasite, a compound of silver and antimony,
crystallizes in trimetric prisms, of which /on 7=^119° 59^* The
analyses given below are copied from Dana's System of Mineral-
ogy, changing slightly the order.

Sb Ag3 = Antimony 2S-5 Silver, 71-5=100. Sb Ag4 == Anti-
mony 23, Silver 77=100.
1. Andreasberg (foliated granular), Antimony 24*25 Silver '75-25=99.5, AUch.
2. Wolfach (coarse granular), «

24: « ^6=:100, Kloproilu
3. Andreasberg (foli;ited granular), " 23 " 17=100, "
*• " « « « 22 „ 'JSr^lOO, Vauquelin.
5. IVoliiich (fine granular), « 16 « 84=100, Klaproth,

It needs no comment on these results to show that Discrasite
is homcEomorphous with SbZns^ and varies like it in compo-
sition.

3. In a paper recently published^f W. Sartorius von Walters-
haiisen gives descriptions and then analyses of a new mineral oc-
curring with Dufrenoysite in the Binnen Valley, Switzerland, in
Dolomite. As the aiialyses do not agree with each other and do not
correspond to a simple formula, von Waltershausen regards the com-
pound as consisting of two hypothetical isomorphous compounds
Pb S + As Ss and 2Pb S + As Ss and calculates the proportions
m which these compounds are mixed in the specimens analyzed.
He infers that they are isomorphous from their analogy in com-
position to Zinkenite and EeteromorphitCj PbS + SbSa and
2Pb S+ Sb S 3 which he regards as isomorphous. Prof. J. D. Dana
questions the isomorphism of the last and thinks that the hypoth-
esis that the new compounds are isomorphous requires farther

X

grape
Staedeler*S

every equivalent of grape sugar one or two equivalents of chlorid
of sodium and also of intermediate composition. He states more-
over that ^^Calloud, who first observed that the grape sugar of
honey combined with chlorid of sodium, found that the amount
of the latter varied between 8-3 and 25 per cent." Staedeler re-

fers the variation in composition to a mixture of the compound
of one Avith the compound of two equivalents of choridof sodi-

um which he assumes to be isomorphous. He adds that it may
oe caused by ^-enclosed crystals of chlorid of sodium although
the eye could not distinguish any heterogeneous constituents."

,
All the above compounds are examples of weak chemical affin-

ity accompanied by large variations in composition without any

Dana's System of IVIincralogy, 4tli ed., vol

t Poggendorff'8 Annalen, voL xciv, p. 115.

Amprif^an .Tnnm. of Science, voL xbc, P. 35

m 4
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change in the general crystalline form. It is not meant to assert

that the variations are identical in character with those of Sb Zns
and Sb Zn3, but only that there is a strong probability that this

is the case, which in the first two instances amounts almost to a

certainty.

If variations in composition of such magnitude are possible

when the force of chemical affinity is weak, it is highly probable

that some variation may occur when the force is strong, and,

whatever view may be taken of the cause of the variation it will

now become a matter of importance to ascertain whether many
discrepancies in analyses hitherto referred to imperfections in

the process, may not be owing to the same cause vs^hich influ-

ences the composition of the crystals of zinc and antimony. For

this purpose, it will be best to make several analyses of the.same

compound, prepared under circumstances differing as widely as

possible, and then to apply to the results ''Peirce's Criterion for

the rejection of doubtful observations." Such investigations

will be greatly simplified by tables prepared by Dr. B. A. Gould*

for facilitating the application of this criterion to which I would

refer all chemists who are inclined to take up this line of inves-

tigation.

I am well aware that in announcing the existence of pertnrba-

tions of the law of definite proportions I am calling in question

one of the most fundamental dogmas of chemical philosophy,

and that the new doctrine will have to encounter prejudice on
this very ground. This law is so intimately associated in many
minds with the atomic theory, that^ to such, absolute definiteness

seems to be its essential characteristic ; nevertheless, I can not

but believe that, laying aside the prejudices which the theory be-

ets, it will be seen by all, that the analogies of nature support

the doctrine of variation as maintained in this memoir. The
phenomena of some of the phenomenalf laws of nature have
that definiteness of character which is claimed for those of the

chemical law. The planetary orbits are not perfect ellipses. The
ratios of the harmony scale are but approximately realized. The
arrangement of leaves on the stem is not perfectly regular.

Isomorphism is seldom absolute. In all we observe only a ten-

dency towards a maximum eff'ect which is the perfect expression

of the law, but which is rarely fully reached. The limits of va-

riation are broader in some instances than in others, but we find

no case in which there is absolutely none. This same character

which pervades the other phenomenal laws of nature, I claim for

* Astronomical Journal, vol. iv, p. 81. '

t I have tised the term phenomenal laws to designate a class of taws of nature

which are empirical in their character inasmuch as they are obviously not ultimate,

although their deviation has not been discovered, but wiikh "kre more universal than

ipirical Is cojtnmi
f

#
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the great law of chemistry. The definite proportion I regard as

a maximum toward which the chemical force strives, a majfimum,
from which the deviations in most cases are small, aUhough in

others it maybe very large; and I maintain that this view of the

subject, which the memoir has aimed to establish, is supported by
the analogies of nature.

When the dynamical law has been discovered, of which the

phenomenal law was merely the outward manifestation, as Kep-
ler's laws were merely the phenomena of the law of universal

gravitation, the very variations have been seen to be necessary

consequences of the law itself, and if even the dynamical law,

which governs chemical phenomena, shall be discovered, it is most

probable that the variations from the law of definite proportions

will become as much a matter of calculation as the perturbations

of Astronomy- In both cases the perturbation is apparently due

to the influence of an extraneous mass of matter.

The argument from analogy becomes stronger, when we con:

sider the equivalent numbers. I have shown in a former memoir*
that these numbers may be connected by a very simple numeri-

cal law, but here, as in other cases, we find merely a tendency to-

wards the law, not an absolute agreement with it, the differences

between the theoretical and the experimental equivalents being

m many cases top great to be covered by errors of observation.

The present memoir may throw light upon these discrepancies;

for, to say the least, it is possible that the differences may origin-

ate in variations of the equivalent itself, and that the theoretical

equivalent may be the maximum towards which the chemical

force tends. On comparing carefully the different determinations

of the chemical equivalents, many facts may be noticed support-

ing this view ; those equivalents for example, which coincide

with or very nearly approach whole numbers such as those of

oxygen, carbon and sulphur, will be found as a general rule to

have been determined by the analysis or synthesis of compounds
whose elements are united by a strong force ; also when the

equivalents have been determined by essentially different pro-

cesses it will be noticed that they seldom perfectly agree ;
so that

whatever view may be taken of the subject it will now become
a matter of the highest importance to ascertain how far, if at all,

the determinations of the chemical equivalents have been influ-

enced by similar causes to those which have produced the varia-

tions described in this memoir. This influence can only be de-

tected by multiplying the determinations, by as many different

processes as possible, and submitting the results to a rigorous

niathematical scrutiny.

If the doctrine of this memoir is correct and the chemical

equivalents ^re re^ly liable to variation it will have an important

, Tliia Journal, vol xviii, p. 229,
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influence on chemical philosophy. The atomic theory as at

present interpreted by chemists is irreconcilable with it, and

our present ideas in regard to isomorphism must be materially

changed. But it must be remembered that the conclusions of

the memoir are drawn from the examination of only two com-

pounds, and therefore that it would be premature to dwell on

these obvious consequences of the principle until it has been sub-

stantiated by further investigations. In conclusion, I would ex-

press my obhgation to the gentlemen who have assisted me in the

labor of the investigation which on account of the large number
of analyses has been very great and could not have been conclu-

ded so soon had it not been for their great industry and zeal

Art. XXIII.— Demonstration of the Apparent Motion of the

plane of Oscillation of the Pendnluniy due to the Earths Ro-
tation; by J. G. Barnard, A.M., Brevet Maj. Engineers U.S.A.

Let P be the pole of the earth, and C be the central point of a

dial represented by the circle mnq^ over which the pendulum
swings ; the whole projected upon the plane of the equator.

1, 2.
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* The dial circle would of course, be projected, on tKe plane of

ellipse ; but for convenience ia represented aa a circle.
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In the reasoning which follows the radius Cm representing the
semi-oscillation of the pendulum is supposed, as indeed it always
is, exceedingly minute compared with the earth's radius ; it is

also very minute compared with CC^ which measures the rotary
movement of C during a semi-oscillation.

C being the centre of motion, the bisecting point of each arc of
oscillation, its rotary velocity about the earth's axis will evidently
be that of the pendulum itself.

Even if we suppose the pendulum as commencing its series of
oscillations at either of the points q ox m and thence having their

rotary velocities, the very first vibration will check or accelerate
it to that of C.

While the pendulum is moving from, C to w, suppose the centre
of motion C to move to C^ by the earth's rotation ; the point m of
the dial ; will only have the velocity due to the radius of the
earth's small circle Vm. Its motion will be mm^ while that of C
is CC' due to the radius PC.

But the pendulum having the rotary velocity of the point C
will advance, in rotation a distance, from its original plane mq^
equal to CC. Instead therefore of striking the dial circle at m^ it

will strike it in advance of it a distance m'w'' equal to QG^—mm/.
^
That is to say, the distance thependulum advances each vibra-

tion is equal to the difference of the aixs of the circle described
about the earth^s axis by the points and m, daring the vibration.

The foregoing proposition has been derived from the considera-
tion of the pendulum vibrating in the plane of the meridian.
But it can be established in a more general way by considering

a semi-vibration in any other plane Cm\ (Fig 2.)

>/
upon the point m/ (where it would strike the dial circle, if the
earth was motionless) a distance om^' in the direction of rotation
due to the difference of rotary velocities of the points C and w'
^^ ^'- Such an increment in the ordinate from x will cause an
increment mm' of arc the same as just found for the vibration in
the plane of the meridian, '

For, call V the rotary velocity of C, the time of a semi-oscilla-

tion, t : the radius PC=R' and that Pm=R''. (Fig. 1.)

The rotary velocity of the point m will be -^ V, and the dif-

(R^— R''\—
-^^— J . The distance

in'm" gained by the pendulum will therefore be (in case of vibra-

tion in thqj)I^ne o/.'th^ m|ridian} =Tt (—^7— I-
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For the case of oblique vibration (Fig. 2), call ?nir =5: (i: being

an abscissa of the dial circle), and the ordinate xm'=y.

The point of the dial m' will have a velocity = -

—

-^, V

(f? being the latitude) and the difference of rotary velocities be-

R" "f" X sin ^
tween it and C will be V( 1—

'r^~'
—

^ ^^^ ^^^ distance

om^^ gainedj in the direction of rotation, by the penduliim, will

, -rr / R'^+^sin 'P

be, T( ^ 1 ^—
i

But the increment of abscissa om^ corresponding to the incre-

ment of ordinate om'' will be determined by the equation of the

circle, these increments (being very small) being as the differ-

entials of y and x, .

R'-R//

Call r 1
=

—

-,
—— 1 the radius of the dial circle, then

sin 1*

om'
: om''\ \dx : dy\ \ \^2rx-x^ ; r-x] hence om'=om''

- r-x
R'^+a;sinr;>\ V2rx-x^- / . R'-R" ,

,\t{ 1 ^ =[suice r= —: and hence
It' J r—x \ sin 'i>

R"-frrsin'/'- r-x . \ V2rx-x^
.

Hence

2 -_2 '(R'-R^'-^sin^/^)^, ^("iJn^^^^""'^

whichj being developed, reduces to

^ (R'-R'O^ R'-R^'

an expression the same as obtained for the case of vibration in

the plane of the meridian, and constant for all positions of the

plane of vibration-

It is then proved that, at each vibration, the plane of vibration

will shift on the dial through an angle whose arc, on the dial cir-

cumference, will be equal to the difference between the arcs of

rotation described during the same time by the centre and ex-

tremity of the meridional diameter of the dial.

After a complete revolution of the earth, the length of the arc

of the dial passed over, or which measures the angular change of

plane of vibration will be, evidently, equal to the difference be-
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tween the total circumferences of the two small earth's circles
just mentioned. o

^

Let Vmc be a meridional ""^ T
section, EO the equator, ^
latitude of C, and ^^' half
the ang!e subtended by the
chord of vibration COT; and ^

R the earth's radius. ri j^^v ^ ^^-^ 1 1

R'and R^'are the radii | A'Y^ \\

of the circles of rotation of I /yy' ^1 ^
the points C and m; then R

I

I

I

I

I

I

I

^

and
Rcos<2>,R'^=Rcos(^/^+'/^0 « J^^1

o

circumference R' ^2tRcos ^
C( R//=2^Rcos(*+*0-

We have proved that the length of the arc of the dial moved over
by the pendulum in 24 hours is equal to the difference between
these circumferences

circ R^— circ R''=2^R (cos '2>— cos (<^^+'Z'')

)

2^R (cos 'Z^— cos <?>cos (P^+ sin ^^sin ^^)

where <f>' (as is actually the case) is extremely minute, cos^ * is

sensibly —I and the above expression becomes

circ R'— circ R'^=2''TRsin ^sin '7A

Rut Ksin fp^=Cm and 2/tR sin ^i^' is therefore equal to the

circumference of the dial circle.

2:tR sin sin 'Z*' is therefore equal to the dial circumference,
or 360^ multiplied by the sine of the latitude.

In other words the plane of oscillation will move in 24 hours

through an angle equal to 360^ X sine of the latitude :— a result

arrived at by other methods and proved by observation.

The foregoing. demonstration is rigid ; it is based upon the sim-

ple fact that the pendulum has (with its point and axis of suspen-

sion) a rotary motion of its own, around the axis of the earth;

and that while this rotary movement is preserved unchanged, the

oscillation of the pendulum is governed by the same laws in refer-

ence to its axis of suspension as if both were motionless in space;

a supposition on which all the investigations of the phenomena of

gravitation, as applied to the earth and heavenly bodies, are based.

It assumes nothi^ig unless it be, that the mere angular motion

^hich the direction of the axis of suspension and of gravity to-

gether undergo, will not permanently alter the direction of the

chord of the arc of oscillation.*

This capable of proof but it is not vrortb Tvhile to complicate tbe

subject by iBtroducbg it here.

Second Series, Yol. XX, No. 59 —Sept., 1855, 21
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» *

Art. XXIV.

—

Reexamination of American Minerals : Part T.

The Minerals of the Wheatley Mine in Pevnsylvaiiia.

Anglesite ; Cernsite ; Wulfenite ; Vanadate of Lead ; Pyro-

morphite ; Mimttene ; Galena ; Copper ; Copper Pyrites

;

Malachite ; Aznrite ; Blende; Calamine; Hematile ; Fluor

Spar; Cale Spar ; Sulphur, &c. ; by J. Lawrence Smith,

' M.D.3 Prof. Chem. Med. Depart. University of Louisville.*

» (Communicated to the Am. Scientific Association, August, 1855.)

' Before describing the minerals of this mine, it is well to say a

word with reference to its location, and also to quote some re-

marks on the geology of the surrounding country by Prof H. I).

Rogers. Although this is departing from the plan usually adopted

in this series of papers, still the occurrence of all the minerals,

here described, at one locality, cannot but render the geology of

the place interesting to mineralogists.

This mine is situated in Chester Co., near Phosnixville, Penn-
sylvania, and is one of several interesting developments of a

thorough and very able exploration of this region by Mr. Charles

M. Wheatley, At the request of Mr. Wheatley, Prof Rogers
made a geological examination of the metalliferous veins of this

district, and the following remarks are taken from his report.

" These veins belong to a group of lead and copper-bearing todes

of a very interesting character, which form a metalliferous zone, that

ranges in a general east and west direction across the Schuylkill River,

near the lower stretches of the PerkiomeH and Pickering Creeks in

Montgomery and Chester Counties, and bids fair to constitute at no dis-

tant day a quite productive mineral region.
"The individual veins of this rather numerous group, are remarka-

ble for their general mutual parallelism, their average course being
about N. 31°—35° E. by compass, and not at all coincTdent with that of

the belt of country which embraces them. They are true lodes or

mmeral mjections, filling so many dislocations or fissures, transverse
to the general direction of the strata which they intersect. The metal-

liferous belt ranges not far from the boundary which divides the gneis-

sic or metamorphic rocks of Chester County from the middle secondary
red shale and sandstone strata."

"This vein varies in thickness from a few inches to about two and a

half feet, nnd we may state its average width at not less than eighteea

inches. It is bounded by regular and welt-jjefined, nearly parallel walls,

the prevailing material of which is a coarse, soft granite, composed
chiefly of white feldspar and quartz.

« h would seem to be a pretty general fact that such of these veins

as are confined entirely or chiefly to the gneiss, bear lead as their

principal metal ; whereas, those which are included solely within the

* I am indebted to Prof. J. D. Dana for the figures and mathematical descriptiona

-J. L a.
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red shale are characterised by containing the ores of copper. But the

zinc ores, viz., zinc blende and calannine, prevail in greater or less pro-

portions in both sets of veins, existing, perhaps, in a rather larger rela-

tive amount in the copper-bearing lodes of the red shale."

"The gneissic strata of the tract embracing this group of lead-bear-

ing veins, seem to differ in no essential features from the rest of the

formation ranging eastward and westward through this belt of country.

Here, as elsewhere, they consist chiefly of soft thinly bedded mica-.

ceous gneiss, a niore dense and ferruginous hornblendic gneiss, and
thirdly a thicker bedded granitic gneiss, composed not unfrequently of
little else than the two minerals, quartz and feldspar.

Penetrating this quite diversified formation are innumerable injection's

of various kinds of granite, greenstone trap, and other genuine igneous

rocks. The granites, as throughout this region generally, consist for

the most part, of a coarse binary mixture oi quartz and opaque white

feldspar, lending easily to decomposition. This rock abounds in the

form of dykes and veins, sometimes cutting the strata of gneiss nearly

vertically, but often partially conforming with its planes of bedding for

a limited space, and then branching through, or expiring in it in trans-

verse or tortuous branches. A not uncommon variety of granitic dyke
IS a simple syenite composed of quartz, greenish semi-translucent felds-

par, and a smaller proportion of dark green hornblende. A soft, white,

and partially decomposed granite is a very frequent associate of the

stronger lead-bearing veins, particularly in their more productive por-

tions; but this material belongs, in all probability, not to the ancient

granitic injections of the gneiss, but to those much later metalliferons

intrusions which filled long parallel rents in that formation with the lead

ores and their associated minerals."
_" The gneissic strata and their granitic injections, throughout this dis-

trict display a softened, partially decomposed condition, extending
in many places to a depth of twenty fathoms."

^

" Of ihe dozen or n^ore lead and copper lodes of greater or less

size brought to light in this quite limited region of five or six miles

length and two or three miles breadth, the greater number are remark-
ably similar in their course, ranging N. 32^—35° E., and S. 32^—35^
W.

; and what is equally worthy of note, they dip, with scarcely an

exception, towards the same quarter, or south-eastwardly, though in

some instances so steeply as to approach the perpendicular."

''There is no marked difference in the general character of the vein-

stones of the several mineral lodes, nor any features to distinguish as a

class those of the red shale from those of the gneiss.

The minerals found in these veins are quite numerous, and
among them, there are specimens oi species hardly equalled

by those coming from any other locality. Prof. SiUiman, in

his report on the minerals of this mine exhibited at the Crys-
tal Palace, says, that the specimens of sulphate and molyb-
date of lead are the most magnificent metallic salts ever obtained
in lead mining, and unequalled by any thing to be seen in the

cabinets of Europe.
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48. Anglesite.

This mineral is found abundantly and in beautiful crystals at

this locality. The magnificence of many of the specimens can

only be realized by seeing those in Mr. Wheatley's cabinet. The
crystals are remarkable for their size and transparency ;—in some

instances, they weigh nearly half a pound being as transparent

as rock crystal in nearly every part. Crystals with termina-

tions at both ends have been obtained five and a half inches

in length by one and a half in thickness
;

perfectly limped crys-

tals an inch in length are quite common.
The following are some of the forms :

1.—0, 00, 1-q5 •

2.—0, ^'^ , QD-QO , 1, qc, 1-2, 1-S , OD-oo .

3.—0, ^ q6
,
^.do , 00 , 1-2, 2-4

4.-0,^00, OD-do, f-|> 1, CD, 1-2, 2-4, 1-x

.

Sometimes the crystals of this mineral are full of cavities, and

of a milk-white color; but these do not differ in composition

from the colorless and transparent forms. It also occurs in circu-

lar crystals.

It is sometimes colored. There is a black variety produced by

the more or less perfect admixture of the sulphurets of lead and

copper (containing traces of silver) in the mass of the crystals,

whose form is not altered. There are crystals of a delicate green

color arising from carbonate of copper, and others of a yellow color

due to oxyd of iron.

The transparent and colorless variety is remarkably pure. Its

sp. grav. is 6-35. On analysis it afi^orded,

Sulphuric acid, • - .
^

Oxyd of lead, - . - . ' .

Silica, - , - , .

100-29 99-83

according very precisely with the formula tbS.

I would call attention to the method of analyzing this sulphate

as described in another paper, for it was analyzed in the moist

way by dissolving it first in citrate of ammonia.
The anglesite of this mine is found variously associated. If

is

common to find it in geodic cavities in galena, the cavities being

lined with hematite varying in thickness from ^V to J an inch

or more, and often this hematite contains anglesite intimately

mixed in the mass. It may occur in crystals occupying a portion

of the geode, or it may fill its entire capacity, assuming the form

of the cavity. It is also found compacted in the galena without

the appearance of any cavity or the presence of any other min-

eral
; acicular crystals occur diffused through the galena. Ob-

served also on copper pyrites, with a thin layer of hematite inter-

1. 2.

26-78 26-61

73-31 73-22

•20

7



Retxamination of American Minerals. 245

vening between the crystal and the pyrites—on crystals of zinc-
blende in quartz—on quartz associated with pyromorphite—on
galena with crystals of sulphur—on calc spar without any associ-
ate.^ One very interesting specimen consists of a flattened crystal
an inch square, having a delicate crystal of calc spar over an inch
and a half in length perforating the centre and around which the
sulphate appears to have formed. It is also found on fluor spar
without associate.

Some of the most beautiful specimens are where large crys-
tals of anglesite are covered with crystals of carbonate of lead,
these latter frequently penetrating the anglesite.

49. Cerusite*

The crystals of this mineral, though not as large as those of
anglesite, are yet exceedingly beautiful, both in size as well as
transparency

; the twin crystals are often two inches broad, trans-

parent and presenting the appearance of the spread wing of a
butterfly, some of the single crystals are an inch in length and
half an inch thick.

A transparent crystal weighing five grammes, gave a sp. grav.
of 6*60 and on analysis furnished

Carbonic acid,

Oxjd of lead,

16-38 {^p.r^
83-76 5---^^^

10014

It occurs in hematite coating galena, in a manner similar to
the anglesite, and associated with it: also in connection with
pyromorphite, which often colors the entire body of the crystals
of cerusite. It is found on galena without the association of any
other mineral—on green and blue carbonate of copper—on pyro-
niorphite which often covers the entire surface of the cerusite
crystals, imparting to them an opaque yellowish green color—on
oxyd of maganese in snow-white crystals, without any other as-

sociate-—on hematite in a similar manner ; mamillary masses of
the hematite sometimes pass through the crystals Some few spe-

cimens have been found consisting of crystals of galena, with a
liumber of very fine hemitrope crystals of cerusite on the sur-

face. The cerusite is occasionally covered with an exceedingly
thin coat of oxyd of iron giving the crystals a dark red appear-

ance, and some of them again with a very thin layer of pyro-

inorphite, as delicate as if it had been put on with a brush.

The cerusite is sometimes colored, black, green and yellow, in
a manner similar to that mentioned under anglesite.

50. Wulfenite.
w

This mineral is found in small crystals of every shade of color
fVom a light yellow to a bright red ; it has been found in some
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abundancej forming, from the manner of i.

its occurrence, very beautiful specimens.
The crystals present a variety of modified
forms, tabular and octahedral, one of which
is here figured.

Other forms are 0, 1.

0, 1, 1.

; o', 1, 'oo-oo . (Fig. 1.)

Specific gravity of a dark yellow variety, 6-95.
The composition of both the yellow and red varieties was ex-

ammad
;
the difference of color is due to the presence of va7iadic

acid m the red varieties, and the intensity of color is proportional
to the amount of vanadic acid, which in no instance is much
more than one per cent.

The analyses afforded

Molybdic acid, .
- - . og.gg

Vauadic acid, - . . .

Oxjd of lead, .... gQ.^g

Yellow variety. Red variety.

37-47

1-28

60-30

9916 9905
The second corresponds very nearly to 97 p. ct. of molybdate

and 3 p. ct. of vanadate of lead. As the last substance varies in
quantity, it cannot be regarded as giving a distinct specific
character to the mmeral. This mineral has been described as a
chromo-molybdate of lead, but by the most careful examination
only a trace of chrommm can be detected ; in fact, the quantity
IS so mmute, as to require further examination in larger quantities
to place the matter beyond a doubt.

Wulfenite occurs alone on crystallized and cellular quartz, or
associated with pyromorphite, whose beautiful green color is of-
ten very much enhanced by the contrast of the yellow and red
crystals on its surface.

Sometimes the wulfenite forms the mass, and crystals of py-
romorphite are sparsely disseminated over the surface. It is also
found in decomposed granite—on carbonate of lead and oxyd of
manganese—also associated with vanadate of lead

51.
yf Lead { Descloizite ?)

This species has never before been remarked among American
minerals, although the chloro-vanadate (vanadinite) was first dis-

covered m Mexico. This adds another to the list of curious min-
erals from the Wheatley mine. It was noticed about a year ago
in the form of a dark colored crystalline crust, covering the sur-
face of some specimens of quartz and ferruginous clay associated
with other minerals. Observed with a magnifying glass, it is

seen to consist principally of minute lenticular crystals, grouped
together m small botryoidal masses ; the crystalline structure is

perfect. Thus seen, the color of the mass is of a dark purple,
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almost black. When seen by transmitted light, the color is dark
hyacinth-red and transkicent. The streak is dark yellow. From
the difficuky of obtaining any quantity of sufficient purity, noth-
ing accurate can be stated with reference to its specific gravity
and hardness ; and for the purpose of analysis, T was obliged to

use material, which aUhough containing pure crystals of the van-
adate, was yet mixed with crystals of molybdate of lead and
other impurities.

The chemical analysis is an imperfect one, yet the best that can
be made from the mineral as it has been found. It is as follows

:

Vanadic acid,

Moljbdic acid,

Oxyd of lead,

Oxyds of iron and manganese,
Alumina,
Oxyd of copper,
Sand,

Water,

-1 1170
20'U
5501

5-90

113
2-21

294

9903

If we subtract the amount of oxyd of lead requisite to form
Wulfenite with the molybdic acid present, we have left 22-82

per cent, which is combined wilh 117 of vanadic acid, making a

compound corresponding to, Vanadic acid 66*1, oxyd of lead

33-9=100.

This result is not considered precise ; it corresponds however,
more nearly with the composition of Descloizite as given by Da-
niour(l>b3 V"V 29-3, fb ... 70-7)? than with Dechenite by Bergmann
(tbV==? 45-34 fb54'66).

The composition of Descloizite cannot be considered as hav-
ing been fairly made out, for Damour's results are deduced, as

niine have been, from a very impure material, and may on future

examination prove to be fb^ V^ ; corresponding in composition
to the chromate of lead called Melanochroite. This mineral
has as yet been found only in small quantity at this mine, asso-

ciated with oxyd of manganese and wulfenite, the crystals of

this latter substance being more or less covered with minute crys-

tals of the vanadate.

52. Pyromorphite,

There are several shades of color belonging to this mineral, a

green so dark as to be almost black, olive-green, pea-green, leek-

green, greenish yellow and all intermediate shades. It is a very

abundant ore at the Wheatley Mine, and large quantities of it are

smelted. Specimens of great beauty are found occurring in bo-

tryoidal masses with columnar structure, in perfect hexagonal

prisms wilh the summits more or less modified. Crystals are

found I inch in diameter. Some of the crystals are hollow with
?nly an hexagonal shell ; sometimes the crystals are agglomerated
iti a plumose form.
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A dark green variety gave a sp. grav. of 6-94. No analysis

was made of this mineral, as it will be embraced in an examination

of the American pyromorphites to be published at some future

lime.

It is found in decomposed granite, on quartz crystals, occasion-

ally covering their entire surface; in cellular quartz with molyb-

date of lead ; in large masses of grouped crystals with small crys-

tals of yellow and red rnolybdate inserted on crystals of sulphate

and carbonate of lead, and forming a coating to large surfaces of

galena.

53. Mimeten e.

The specimens of this mineral that have been found, although

few in number, are remarkable for their beauty of crystallization.

Some of the crystals are nearly colorless and perfectly transpar-

ent, others of a lemon-yellow, either pure or tinged with green.

The form is that of a perfect hexagonal prism,. 2.

the edges of the summit most commonly trun-

cated, often to such an extent as to terminate

the crystal with a hexagonal pyramid, ( fig. 2).

The crystals are sometimes as small as.a hair,

and a quarter of an inch or more in length, and
again they are so broad and short as to form ^ j i

hexagonal plates half an inch across.

A specimen of the lemon-yellow variety was
examined ;

it gave a sp. grav. of 7*32, and was
found to contain,

Arsenic acid, - • -

Chlorine, - - - . -

Oxyd of lead, --*.-,
Lead, - - - - -

Phosphoric acid, - * - . .

2317
2-39

67-05

6-99

•14

99-74

corresponding to, Arsenate of lead 80-21, chlorid of lead 9'38-
tb« Is + iPb CI

This specimen of mimetene is seen to be almost free from phos-

phoric acid, containing only about ^\ of a per cent., in this res-

pect resembling that from Zacatecas as analyzed by Bergmann.
This mineral is found in granite or quartz. It is also associa-

ted with pyromorphite and sometimes the two run together, so

as to present no distinct line of demarcation between them ;
some

of the specimens consist of the two minerals, the pyromorphite

forming one entire surface, and mimetene the opposite surface, and

between, various shades of the mixture. It has been found with

galena and carbonate of lead.

54. Galena.

The compact, fibrous and crystallized varieties of galena occur

at this mine. Fine crystals are found, either a perfect cube, cube
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with modified edges and angles, octahedron and rhombic dodeca-

hedron often very much flattened out and occasionally rounded

to an almost globular form ; these rounded crystals are usually

covered with pyromorphite. The galena is sometimes cellular,

arising from partial decomposition, tlie exterior portion presenting

a black drusy appearance, the interior of a bright steel color ; this

variety is particularly rich in silver and also contains crystals of

sulphur.

The galena is argentiferous, giving an average yield of thirty

ounces to the ton. It is found associated with quartz, calcite and

fluorspar, frequently inserted in the crystals of these substances ; it

is also a common associate of all the minerals of this locality.

Some of the cubical crystals have their surfaces partly decom-

posed and covered with a layer of crystals of carbonate. Speci-

mens are found of very large cubical and octahedral crystals form-

ing slabs several square feet in surface completely covered with

a layer of leek-green phosphate. The cavities of the galena

frequently contain sulphur.

55. Copper.

Native copper is found only in delicate films on hematite, or

quartz crystal, and forms an interposing layer between the hema-
tite and copper pyrites.

56. Copper Pyrites.

Copper pyrites is found in some cases in sufficient quantity to be

worked as an ore ; some of the masses are of considerable size

weighing three or four hundred pounds. Fine crystals are ob-

tained, both tetrahedral and octahedral. It affords on analysis

Sulphur,
Copper,
Iron,

Lead.

36-10

32-85

29-93

•35

99-23

It occurs alone and associated Avith the other sulphurets. It is

found in various parts of the vein, there being no special point

depo

Mi
Malachite

crystals, and of a bright green color; also in silky tufts of a very

light green color, which are associated with azurite and car-

bonate of lead. Its sp. grav. is 4-06. An analysis gave

:

Carbonic acid, , - - - -
19-09

Oxjd of copper, .-.--'- '^I'^e

Water, -
^^^2

Oxjd of iron, - - - - ' '
'-^^

»9-e»

affording the formula CuC+Cufl

Second Sekies, Yol. XX, No. o9.-Sept., 1865. 82
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It is associated with the various ores of copper and lead of the

Wheatley minej and sometimes so thoroughly diffused through the

sulphate and carbonate of lead as to give them a uniform green

tint. It is not found in any quantity.

58, Azurite.

This mineral, although rare, is found in beautiful crystals some

measuring from | to J inch across, of a deep blue color, and

highly polished faces. Its sp. grav. is 3-88. An analysis gave,

Carbonic acid,

Oxyd of copper,

Water, -

24-98

69-41

5-84

100-23

giving the formula 2CuC+Cufl.
This species occurs in similar associations with the malachite.

It is however rarer.

59. Zinc Blende.

Blende is found in considerable quantity both massive and crys-

tallized. Some of the crystals are exceedingly beautiful, and of

large size, being three or four inches in diameter and with very

brilliant surfaces. The colors are dark hair-brown and black, the

brown being transparent. The specimens from this locality are

hardly surpassed by those from any other mine. A specimen

that was analyzed gave the following results

:

Sulphur,
Zinc,

Cadmium,
Copper,
Lead,

33-82

64-o9
•98

•32

100-29

It is proposed to examine yet other specimens, to see if there

may not be larger amounts of cadmium contained in some of

them*
This mineral occurs in fluor spar, calc spar and quartz, more or

less mixed with the other sulphurets. In some instances it is very

peculiarly interlaced in the rocks ; thus we have specimens con-

sisting as it were of four layers, namely, granite, then compact

crystallized quartz |ths of an inch thick, then the blende an inch

thick, on that a layer of crystals of calc spar, and on this last

fluor spar.

60. Calamine^

Calamine is found in delicate crystals of a silky lustre, forming

in some instances snow-white tufts on fluor spar, blende and car-

bonate of lime. It is also found on ceUular quartz. Some of the

specimens are quite handsome, having a bhie and yellow color

from the presence of carbonate of copper and oxyd of iron. No
analysis was made of any of the specimens.
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61. Brown Hematite. •

This ore occurs in concretionary masses of a dark liver color,

and compact structure, associated with nearly all the minerals of
this mine—it very commonly forms a lining to cavities in galena,

in which are found crystals of anglesite and cerusite ; sometimes
it lines cavities in the rock that are completely filled with cubical

galena. Acicular concretions of the hematite are found travers-

ing crystals of anglesite and cerusite. A specimen of the purest

hematite gave for its composition

Peroxyd of iron,

Oxyd of copper, -

Oxyd of lead,

Water, -

Silica,

62, Fluor Spar.

80*32

'94

1-51

14-02

3-42

100-21

The remarkable feature of the fluor spar of this mine is the ab-

sence of color; all the specimens yet found being colorless and
transparent. The crystals are very perfect and beautiful, yet

small; it is sometimes in globular concretions, of crystalline

structure radiating from the centre. The cube, which is the more

common crystalline form, is sometimes very much modified by
the truncation of the edges and angles, A specimen that was ex-

amined gave a sp. grav* of 315^ and the following composition

:

Fluorine,

Calcium,

Phosphate of lime,

48-29

50-81

a trace

99-10

It is associated with calc spar, and in some instances in a

remarkable manner, mentioned under the head of calc spar.

Galena and blende are interspersed through it. Its occurrence ia

the mine was first noticed at the depth of three hundred feet,

and since then it has been found abundantly.

63. Calc Spar.

There are a variety of interesting forms and associations of

this mineral. The two most common are the dog-tooth spar and

the hexagonal prism with a three-sided summit, and occasionally

the hexagonal prism with flattened summits liUearragonite. Some-

times slabs of this mineral are found, with a surface of eight or

ten square feet completely covered with prismatic crystals aa

inch or two in length, and from i an inch to an inch in thickness
;

they are mostly vertical, but occasionally horizontal with double

terminations. These crystals are sometimes of a remarkable

character, being eight or ten inches in length and only a quarter

of an inch in diameter, preserving a tolerably perfect hexagonal

shape throughout the entire length; again, these slender forms

are built up of small hexagonal prisms, their faces projecting
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from the side. It sometimes happens that these slender crys-

tals are crossed by one of the same diameter, and less length,

firmly attached in the manner of a cross.

But of all remarkable crystallizations is one, where the small

prisms are so arranged as to form a perfect double spiral arranged

around an axis, (fig. 3); the specimen is three inches in length

2.

|th of an
inch between each turn of the spiral. The spiral arises from one
small prism crossing another at middle at a small angle of di-

(40'^-50^), and so on in succession. These slendervergenee

crystals are sometimes curved in a very remarkable manner.
Another thing to be remarked in connection with the calcite of

this mine, is its singular associations ; thus, we find groups of

hexagonal prisms where a small cubical crystal of fluor, about the

^Vth of an inch, is inserted in a small pit in the summit of almost
every crystal (fig. 4) without the occurrence of fluor spar on
any other parts of the crystal. These crystals 4.

appear to have been formed by successive
crystallizations. Dog-tooth sparseems to have
been first formed with these small crystals of
fluor spar on their extremities, and then by a
subsequent process, the calcite has closed
around the dog-tooth spar in the form of a
hexagonal prism with a three-sided summit.
The summit never closes entirely at the centre
the fluor spar remaining visible on one side,'
and where there is no crystal of fluor spar the
extremity of the dog-tooth spar is frequently seen

Other groups of calcite crystals, have minute crystals of iron

pyrites m the three faces of the summit, arranged near and per-

5.

fectly parallel to the alternate edges as seen in figure o. Every
crystal in the group is thus furnished with a set of crystals of

pyrites.
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In another group of crystals the pyrites in equally small crys-

tals is found in three lines on tfie summit of every crystal run-

ning from the apex towards the edges, exactly bisecting each face

as seen in figure 6.

In this instance, as well as in the former, the pyrites is inserted

entirely beneath the surface of the crystal, which is perfectly

smooth.

The calcite is found in large crystals in dolomite, and is

associated with most of the ores of the mine. It sometimes
gives rise to pseudomorphs of molybdate of lead and carbonate

of lead; these pseudomorphs are mere shells however^ retaining

the form of the calcite.

64. Sulphur.

Sulphur occurs in the form of small pale greenish yellow crys-

tals; they are transparent and disseminated through cellular ga-

lena which appears to have undergone partial decomposition ; the

galena in which it occurs is frequently associated with copper

and iron pyrites and in some rare instances with carbonate and
phosphate of lead.

The other minerals occurring in the Wheatley mine are finely

crystallized quartz^ oxyd of manganese^ iron pyrites^ sulphate of
baryta^ indigo copper^ black oxyd of copper^ and dolomite.

Of the other mineral veins in this region, none have yielded

the beauiiful mineral species furnished by the Wheatley vein.

The Perkiomen vein, five miles from the Wheatley vein, has fur-

nished fine capillary copper^ indv^o copper^ fine acicular crystals

^f

>/
were small and bear no comparison to those described.

It was hoped that something might be learned concerning the

formation of the minerals of this vein, but the difficulties and un-
certainty attendant upon the study of questions of this kind make
U prudent to postpone any views that might be suggested. It

niay, however, be well to remark that in opening the vein and
descending from the surface for the first thirty feet, the phosphate
of lead was very abundant with some galena and carbonate; a
httle lower down the phosphate was less, and the carbonate more
abundant. Wulfenite and anglesite began to appear at 120 feet,

the phosphate and carbonate still continued with the galena, with
fine large crystals of anglesite and considerable wulfenite

; at

ISO feet, phosphate very much diminished, carbonate and sulphate

in fine crystals ; arsenate was found here ; at 2 10 feet, blende, cal-

amine and fluor spar appear with considerable dolomite and but
httle phosphate of lead, galena forming almost the whole lead

ore, anglesite is found, but in smaller crystals. These observa-
tions may hereafter lead io some conclusions as to the manner
of the formation of these minerals, but at present I prefer dis-

ttiissing the subject without further remarks.
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Art. XXV.— On the Meteorology of Oroojniah; by Rev, D. T.

Stoddard.*

The village of Seir, where we reside, is in the province of

Oroomiah, in Northern Persia, in latitude 37^ 28' 18'^ north, and
in approximate longitude 45^ east from Greenwich. We are

about 40 miles from the boundary of Turkey and 150 from that

of Russia. The village is on the grassy slope of a mountain,

which rises 2834 feet above the neighboring city of Oroomiah
and 7334 above the ocean. The side of the mountain on which
we Hve faces the northeast, and is consequently somewhat bleak

in winter. The snow also hes upon it in the spring long after it

has disappeared from the southwestern side.

From the village of Seir we look down on the very beautiful

and extensive plain of Oroomiah, forty miles in length and from

twelve to twenty miles in breadth, which posscvsses a deep allu-

vial soil and bears on its fertile bosom several hundred villages.

The city of Oroomiah, the ancient Thebarma, situated near the

centre of the plfiin, as well as many of the villages, is surrounded

by innumerable gardens and orchards, and rows of poplars, wil-

lows and sycamores, which make large portions of the plain re-

semble a continued forest. The mountains of Koordistan encir-

cle the plain on three sides, while to the east lies the lake of Oroo-

miah, studded with islands and reflecting the pure azure of an

Italian sky.

This plain is watered by three rivers of moderate size, which
come down from the Koordish mountains, and are distributed

by a network of small canals and water courses over its whole

surface.
^
Without artificial irrigation but fe\^ crops can be brought

to maturity, although here and there wheat fields are cultivated

on the slopes of the neighboring mountains, which are wholly

dependent on the rains of the spring and early summer, and some-

times yield a tolerable harvest.

The principal productions of the plain of Oroomiah, the an-

nual mean temperature of which is of course considerably above

that of Seir, are wheat, barley, corn, millet, flax, tobacco, rice,

cotton, castor oil, apples, pears, plums, grapes, (which are culti-

vated in immense vineyards) cherries, apricots, nectarines, peaches,

melons, pomegranates, almonds and the jujube. The fig, ^^'it'^

care, may also be cultivated, but is often destroyed by the cold of

winter.

The lake of Oroomiah, the ancient Spautes, is about ninety

miles long by thirty broadf. Its water has been thus analysed

by President Hitchcock :

* From a letter to Professor D. Olmsted, dated Seir, Oroomiah, January, 8, 1S55.

f Its elevatioa above the ocean is 4100 feet.
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In Eve hundred grains.

Chlorid of calcium,

Chlorid of manganese,
Chlorid of sodium,
Sulphate of soda,

Grains.

0*74

90 58
5-67

102-75*

In the water of this lake it is impossible for a man to sink, the
specific gravity being 1-155, and those who bathe in it come out
encrusted with salt. In the summefj its shores are also fringed
with a broadj white margin of salt, produced by evaporation.
The lake exerts of course a marked influence on the climate of
this region, and, as will be seen from the tables, produces a reg-
ular land and sea breeze in the summer months. Daring the day
a light wind blows from the lake, aad during the nigh^ a fresher
wind from the lofty moi-mtains of Koordistan, which rise some
forty miles west of the lake, to the height of 10 or 12 or perhaps
13 thousand feet above the ocean, and generally retain on their

summits, even in summer, deep masses of snow. The amount of
watery vapor is thus probably much greater in Oroomiah than in

niany parts of Persia, which present almost the barrenness of the
Arabian deserts.

It should be mentioned in this connection that all the moun-
tains \n Northern Persia are destitute of trees, and many of them
rise to a great height in naked rocky summits. Indeed, in the
valleys and on the plains, it is rare to find any trees, except those
planted by the hand of man, and a stranger, as he looks down on
the luxuriant plain of Oroomiah, can hardly be made to believe
that the millions of trees before him are entirely an artificial

growth.

I regret that it has not been convenient for me to take hourly
observations on the temperature, at least so far as to fix the proper
times of observation for this region- Hourly observations, which
have been made in countries remote from Persia and in climates
entirely different from this, on the basis of which the tables of

Kaemtz and others are founded. I have supposed would avail lit-

tle for my purpose. The hours selected were those which suited

best my convenience. I also desired to procure the extremes of

temperature, which are here almost uniformly just before sunrise

and at two or three in the afternoon. Of course, the average of

the tables is below the actual mean temperature, though I am
unable to say how much. It may however be interesting to men-
tion, that a very large spring, just above our house on the moun-
tam side, maintains throughout the year the temperature of 53^

Fahrenheit. I have never found, summer or winter, a variation
of more tfian half a degree.

* See an article ia the Transactions of the Association of American Geologists
and Naturalists.
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•IS°-2

53 °1
59°-5

61°"7

63°-8

59°7
52°'5

43°-2

37° 6

42°-5

lS°-2
54°-3

57°-8

59°1
56^-4

48°-9

37°-6

43°-3

48°-8

55°

58°o
60°-3

56°'9

49°-5

39°-l

3°-2

2°*8
go.

7°'2
yo.7

6°-3

3°"2

0°-6

7°"83 65°-

oO.»3"-3
5

59°
|43o-5

41°
58°
'67°-5

6°-8

70.5

12°'7

I3°'9
15°-3

9°-7

6°3
3°-2
00

3°-5

3°-9

8°

lO°-4

l2°-5

7^-5

4°-l

l°-6

4°-4

40.7

8°'9

!0°-6

12°-4

7°8
4°-6

l°-7

64°
70°
80°

84°
83°
79°

54°
48°
43**

45°
49°

\45°-44>oa°-39 48°-72l50o-l7
1

I I

1

22a(fe24tb

12th

]Gth

25th

2d
2d
Gth

2d
4th

24th

2Gth

2 2d

26th
24th
27th

24th

IGth, 20th

1st

4th
22d
29th

1st

20tii, 22d
:24th. 25th

'i'henn.

lowest.

30°
41°-5

52°
59°
58°
52°
44°
29°
21°
17°-5

12°
23°

Pate

IHth

4th

5th

10th

31st

!30th

2Gth

20th
30th

28 th

10th

15th

Diir.

320 1st

42° 3d
490 1st

5G0 10 th

62° 4th

56° 17th

33° 29 Ji

30°-5 Gth

27° 9th

10° 80th

ll°-5 7th
9°-75 9tli

34°

5

o

35^
35°
26°
27°

31°
24°
21°-5
80°

22° "5

23°-5
16°

32°
28°
31°

28°
21°
23°
34°'

24°-

21°
33°
33°-

39°'

5
5

5

Greatest clian^p in

twenty-four lti>uis.

20°,

19°,

23°

2d.

8 th.

6th,

Sth <t 9th,

4th *fe 5 th.

2d.

IGth j£l7th.

y-'b, 9tli tfe 10th.

15^, 26th ife 27th.

18°, 25th & 2Gth.

I4°-5, 15th ik 16th.

20°
18°

17,°

18°,

5 125° 27th & 28th.

19°-5, 27th <fe 28th.

21°, 23d.
21° 27th A2Sth.
l5°-5. 8th cfe 9th,

15°, 10th.

11th 4 12th.

9 th.

14°, 13th, 14th, 15th.

10°. repeatedly.

17th tfe 18th.

14th <fel5th.

16°.

14°,

I

oO

17°

25l|9°5, 8th <fe9th.

10

?3

cti

cb

§
Ô

0-,

o

2
5S

?2

N. B. Tlxc wet bulb ^YUs so oftou fioz.on during the winter uvoutUs that the obscrYation,3 -were irre^juUir.



cc 2. Baro-incicT^ Clouds and Rain,
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9

CO

I

CD

r
en

C3

1852.

-v

April, - . .

May, • - -

June, .. - -

July, - -

August, - •

•Sepieiuber,

Ucloher, - -

November,
December, -

Janunry, 1853,
February,
March, - -

Aniinal mean,

April, - .

May, - ^ .

June, - -

July, - - .

August,
September, -

October, -

November, -

December, -

January. 1851
Februiiry, -

March, - -

Annual mean,
Mean for two years.

Mnnthlv mf»ns of HHrninetpr

24T77
21 283
24-225
24-193
24-246

2133(1
24-44'1

24 336
24*33(1

24-330

24 290
24 210

24-287

•24 301
•24 211
241D3.
24-217
•24 3-25

24-433
•24 333
•24 361
24-3-25

•24 300
24-217

24 187
24-304

24-211

24- 189

24 235
24-322
24-442

24 334
24 350

24313
24 324

•24 2S4 2f257

24 230
24-209
24-219

24 219
24-290
24-292

24-417
24-335

24 305
24 280
24 074
24-133

•24212
21-292

24 207
24-205

24 285
24-279

24 411
24-328
24-294
24-264
24-078

24 134

24-253 24 251
24-272'24-267

24245
24 297
24 2H
24-203

24-278

24 277
24-415
24-335
24-297

24 270
24 0H9
24-146

2T255
24-271

24-177
24 296
24-216
24-192
24-242
24-325

24 439
21331
24-353
24 323
24 301
24-230

24-286

24-239
24-295
24-213

24 209
24-281

24 283
24-414
24-333
24-298
24*271
24-0^0

24 137

24 255
24-271

Baroin.
highest

24"^5
24-421

24-341

24 303
24 417
24-45

24 53
24-47

24 59
24-47

24 60
2151

24-40

24-47
24-36

24 37
21-38

24 37
24-53

24-49

24-42
24-49

24-41
24-44

Pn te.

20ih &L 21st,

13ih,

ad,

1st,

26ih,

30th,

7th,

25tb,
' 13th,

19th & 20th,
20th,

3d,

301 h,

12ih,

1st & 15tb,

18lh,

22(1,

5lh, 6ih, &o.,
281 h,

16ih,

23d &; 24th,

10th & lllh,

21st,

3d.

Uarom.
lowest

23-897

24 085
24*094
24-049

24 097
2418
24-30

24-21
24-22
24- 18
23-97
23-91

24 05
2415
24 05
24*12

24-14

24 05
24-19
24-17

2408
2402
23-79
23-88

Date,

27th & 28th,

2d.

19ih,

8th,

4ih,

19th,

17th,

7th,

llth,

23d,

6th,

14th,

Diff

•T88
•336

•247

•254
*3'20

•270

•230

•260

•370

290
*630

•600

I

Clouds, O-IO.

8th, 35
4th. 5ih & 20th, 32

29ih,

24th,

81I1,

lllh,

27ih,

2lBt,

6th,

3lBt.

17ih,

Isi,

31
-25

•24

32
34
32
34
47
62
56

•Sunrist' 2 R M.

5 1

31
0-5

4-3

10 i>. M.I Mtjaii.

Barometer luRhest during the two years, 24-60, February 20th, 1853.
« lowest » « " 23 79, February 17ih, 1854.

Extreme range, 81.

Observations
•04

.20

1-0

1-4

32
39
38
4-7

36

•03

•20

1-4

2 9
51
51
38.
3-8

5-7

4-3
I
53

2,' > 31
imperfect.
•01

•30

1-8

10
4-8

38
38
46
34

03
23

1-4

1-7

4 3
43
38
44
4 2

No. of cloudless days.

31
29
09
1-0

15
13
25
4.4

5.

5.2

45
34

52
5 3
1-8

12
18
23
4*5

5 9
62
4-3

61
6-4

3
4-1

2-2

06
1-1

1-6

3-2

4^

5-1

32
4-7

29

3-8

4 1

16
0-9

1-5

17
34
47
5-4

4-2

5 1

42
Am*t of ruin during the
No. of cloudless days.

year

75

1

8
12

6
4
1

2
1

4
1

40

CIoutrs| Rain and
d;iys. imuU'iJ snow
0^
3

26
20
12
6
3
2
2
1 1-42

1-41

522
2-43

43
•00

'48

-65

1-48

•95

129
169
4-25
6-71

25 58 in.

Amount of rain rnd melted snow for the
year ending December 31st, 1855, was
21-62 inches. to
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As a general rule I have been very systematic and regular in

taking the observations and have neglected to record but few

each month, excepting those on the winds. I think therefore; if

the resuhs are erroneous, it is rather owing to a defect of the in-

struments than to a want of faithfulness in using them. In re-

gard to the barometer, I have sometimes suspected it was injured

in the transportation from America, but my doubts were in a

measure removed by finding that it agreed with the Aneroid Ba-

rometer of Chevalier Khanikoff and that the measurements of the

height of Oroomiah above the ocean are nearly like those of pre-

vious observers. The barometrical records are carefully corrected

for temperature being reduced to the foregoing point j but, as I

did not know the bore of the tube, I could not make the correc-

tion for capillarity. The diameter of the bore must however

vary from ^th to ith of an inch. All the instruments have been

in a favorable position and about ten feet from the ground.

In one respect
J
at least, my labor is quite incomplete. As the

tables now stand, some general notion may of course be formed

of the tension of vapor, by noting the difference of the ther-

mometer and hygrometer. Butj as the barometrical pressure is

always to be taken into account, and the pressure at this altitude

above the ocean is much less than in the United States, a general

inspection of the tables might lead the reader to very erroneous

conclusions as to the dryness of this climate. I should have re-

duced these observations, if I had had the means of doing so

conveniently. I leave this for those who may be interested in

the results.

Art. XXVL—Correspondence of M. Jerome Nickles^ dated Paris^

June 29, 1855.

Aluminium and Sqdium.—Aluminium has already been introduced

into ihe industrial art^. In the session before the last of ihe Academy
of Sciences, M. Dumas exhibited in behalf of M. Deville, large masses

of the chlorid of alunninium,and of the metals sodium and aluminium,

obtained at the chemical works of Javel. Dumas observed that two to

three hundred kilogrammes of chlorid of aluminium had been already

made, showing that it may become a material of manufacture on the

large scale.

h has been proved that sodium, while superior in energy to potas-

sium, may be prepared by Deville^s process, with no difficulties not

incidental to the manufaciure of the latter metab. Numerous trials

have also shown that it may be kept in fusion in contact with the air

without inflaming, and that it may be run out of the apparatus which

furnishes it. A metal like sodium, brought within the reach of science

and ihe arts, must soon come into extensive use.
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: M. Dumas also remarked on the fact that the study of aluminium had
introduced a new process into the arts for the reduction of ores—that

from the chlorid of the metal ; and that this method might be important
for other metals not yet brought into use. He also mentions the sono-
rousness of aluminium, a quality in which it compares with the best

bronze, having a quality of tone not hitherto observed in any metal in

the pure state, which is another peculiarity of this curious metal.

He staled, in reply to inquiries, that the materials employed in

making 1 kil, of aluminium—viz., the ammoniacal alum, the alumina
which is derived from it, chlorine, carbon, carbonate of soda, chalk,

are all of low price. The whole cost is reduced to 32 francs, which
is very small, when we consider that the expense of sodium, when the

experiments in aluminium were begun, was 1000 francs per kilogram,

which alone would make the price of aluminium 3000 francs, M.
Balard, who is familiar with industrial applications, stated that he had
gone through with the steps of the process at Javel, and was satisfied

that the cost of the sodium could be still further reduced when pre-

pared on a large scale.

The chlorid of aluminium is prepared at the Javel works by the re-

action of chlorine on a mixture of alumina and coal lar previously cal-

cined—^which is easily effected in a gas retort. The condensation of
the chlorid is produced in a chamber of masonry, lined with earthen

ware. The chlorid contains a litilq iron, which is removed entirely

in treating it for aluminium, by making its vapor to pass over points

of iron heated to 400° C. The sesquichlorid of iron, Fe- Cl^, as vola-

tile as the chlorid of aluminium, is changed, through contact with iron,

into the protochlorid, Fe CI,—which is relatively very fixed. The
vapor of the chlorid of aluminium, on leaving the apparatus, affords

colorless transparent crystals.

In preparing the sodium, there are used

Dry carbonate of soda, ... - 1000 parts.

Chalk, - . - - - - 150 "

Dry coal of Charleroy, - - - - 450 **

which are pulverised, mixed with care, and calcined to a red heat in

a pot.

Wheatstone long since showed that aluminium was as strongly nega-

tive as platinum. M. Hulot, director of the galvanizing works and

coinage of Paris, has tried the use of the impure aluminium in a gal-

vanoplastic battery. He has found that a couple of aluminium and

zinc, the latter amalgamated some considerable lime previously, when

charged with water acidulated with a twentieth of sulphuric acid at

66^ C, has afforded during the first hours a current at least equal to

that from a couple of platinum and zinc, excited to the same degree.

After six hours, the current had lost a fifth of its original force. The
battery was not completely polarised at the end of 24 hours, and the

current still preserved a quarter of its first force. To restore its elec-

tro-negative character to the aluminium, it was necessary only to im-

txicTsc it an instant in nitric acid and then wash it.^

According to the Messieurs Tissiors, pure alumiriiunri is easily distin-

guished from the impure, by its greater whiteness, its indistinct traces

pf crystallization, and rarely one or two well defined hexagons on the
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surface of the Ingots, while the impure has a bluish tint like zinc, and if

the whole is not crystalline the upper surface is much more so than in

pure aluminium, and the form is also quite different. According to one

of the most extensive galvanising establishments of Paris, the metal

works as well as silver.

It may be whitened easily by dipping the piece in a concentrated

solution of soda or potash, and passing it then into nitric acid. This

acid acts differently according as it is itself pure or mixed with chlor-

hydric acid, and according as the aluminium is pure or not.

Aluminium is most easily soldered when alloys are used containing

aluminium. The alloys most convenient are those with silver, zinc or

tin ; the point of fusion being below that of aluminium, the soldering

may be done by means of a simple spirit lamp, and without any pre-

vious cleaning.

Fulminating power of Silver in the state of Sponge.— Correction,

The sponge of silver and not of silicium possesses the property of

fulminating under a heavy pressure suddenly applied—a property on

which a remark was made in the last number in connection with the

observations of M. Chenot-

Physiological and Therapeutic effects of Carbonic Acid.—Sonae

weeks since M. Herpin, of Metz, slated the following facts to the Aca-

demy. Dr. Siruve look the Marienbad waters for a painful affection of

the leg. He had been unable for several weeks to walk without a

crutch. Dr. Siruve had the notion one day of exposing his leg to the

action of the carbonic acid which escapes freely from the spring at

Marienbad, and forms a bed several decimeters deep over its surface.

Afier exposure for a while il produced a pricking sensation and warmth,

which went on increasing till it occasioned a profuse perspiration of

the diseased limb. On withdrawing then his leg, he was surprised to

feel no pain, and to find that he was able to walk without his crutch.

He continued this treatment for some lime, and has since experienced

no return of his complaint.

There are now in Germany special establishments for baths, douches,

and the inhalation of carbonic acid. According lo M. Herpin, the first

effect of exposure to the gas is a sensation of pleasant heat, like that

from a garment of fine wool—then a pricking, and afterwards a burn-

ing which has been compared to that from mustard.

On the occasion of this communication, M. BoussingauU related hovv

he happened in 1826 to witness some of the effects mentioned by M.

Herpin. He was visiting in the Quindiu, New Grenada, fl part of the

Cordillera, some solfataras^ where numerous workmen were occupied

melting and purifying sulphur. He encountered a crevice whence

issued abundantly a gas of the odor of sulphuretted hydrogen. "^

attempted to descend in it in order to ascertain the temperature ;
but he

had hardly entered the crevice when he felt a suffocating heat, which

he estimated lo be at 40° C, and a pricking in the eyes; respiration

being difficult, he ascended quickly ; his face was red and his perspira-

tion abundant. After a while he descended again with his thermome-

ter, and was surprised to find a temperature of only 19^*^ C. The ex-

treme temperature was 22° C. The gas was composed of 95 per cent-

of carbonic acid and 5p.c. of atmospheric air and sulphuretted hydro-
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gen. It was hence the carbonic acid which caused the sensalion of

heat and the irritation of the eyes. At two other times, in 1827 and
1830, M. Boussingault experienced again the same sensations. He ob-

served that the workmen who work long in the solfataras of the Cor-

dillera, in contact with the carbonic acid, experience an enfeebling of

the sight, and some of them become blind.

Dr. Herpin confirmed the fact with regard to the action on the eyes

of the baths of gaseous carbonic acid. He observed that the douches

of carbonic acid had been used against ^^ amblyopie''* or enfeebling of

vision, and different precautions were used to moderate the effects of

the gas or diminishing the force of the jet, or its distance ; or iis direct

action by interposing muslin. When the eyes have an inflammatory

tendency, it irritates the organ and even the neighboring parts ; the

heat sometimes produces dangerous congestion.

Thermogenic Apparatus.—For some time past there has been a ma-
chine at work on the Quai Valony, at Paris, which furnishes a consid-

erable quantity of steam without any other source than that of friction.

The machine consists of a cylindrical heater two meters long, 50 centi-

meters in diameter, having through all its length, within at centre, a

conical tube. The water which is reduced to vapor fills the void space

between the inner walls of the heater and the outer of the conical tube.

Into the conical tube is passed a cone of wood, covered throughout

with a braid of hemp rolled spirally. The cone of wood is traversed

by an iron axis, and filh exactly the exterior capacity of the lube, so

as to rub constantly against its walls. It is put in motion by a fall of

water froiii the Canal St. Martin, so as to make about 400 turns per

minute. The heat from the friction is sufficient to turn to steam the

water of the boiler; a thermometer placed within the boiler indicates

at the end of a certain time a temperature of 130° C. The boiler is

strengtliened in the ordinary way, with safety stop-cocks, a float, ma-

nometer, ifec- The vapor reaches hardly a pressure of 5iJ atmospheres.

A greasing apparatus conveys constantly to the envelop of the cone
the oil required to sustain the motion.

This machine holds 400 litres of water. To be set in action it re-

quires the power of two horses, and then produces steam enough Jo do

the work of one horse. The authors, MM. Beaumont and Major, hope

thus to utilize the force of falling water and convert it into heat. This

niachine is at work at the Crystal Palace of Paris.

Gas from Peat.—There is much discussion in connection with the

renewal of the engagements of the city of Paris with the gas compa-

nies. Attention has thus been called to the gas from peat, which for some

time has been manufactured at Paris. M. Leon Foucault has been

charged with measuring the comparative illuminating powers of coal

and peat gas ; and the result is in favor of that from peal, its power

l>eing 342, while that of coal gas is 100.

The manufacture of peat gas is more simple than that of coal

The peat, if put into an iron retort, heated to a low red heat, affords

immediately a mixture of permanent gases, and vapors which condense

into an oleaginous liquid, which two products separate on cooling. The
oil is collected in a special vessel, and the gas passes into a gasom-

eter. This carburetted hydrogen is wholly unfit for illumination, it.
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giving a very small flame, nearly like that from brandy. The oil from

the peat is a viscous blackish liquid, of strong odor ; it is subjected to

a new dislillalion, and resolved wholly into a permanent gas and hydro-

gen very richly carburetfed. This mixture is strongly illuminating,

giving a flame six or eight times brighter than the first and of more

lively brilliancy. The two are mixed, and a gas of intermediate char-

acter obtained, which is delivered over for consumption,

M. Foucault has made his trials with a photometric method which

will soon be made known. Its unit was not a single wax-candle, but a

collection of seven candles, arranged in a hexagonal manner with

spaces of one centimeter. A single candle is liable to too much vari-

ation, a compensation for which is secured when a number is employed.

By this method, a mean of five determinations gave for a burner of

peat gas a light equivalent to 23J candles; and the same burner with

coal gas 6y^ candles.

The illuminating power of the pure oil from peat—the illuminating

material " par excellence"—has been found, at equal pressures, 705,

the intensity for coa! gas being 100; and with equal volumes their

numbers are as 756 ; 100,

Practical Acoustics ; Progressive elevation of the diapason of Or-

chestras,—At the commencement of the 18th century, during the later

years of the reign of Louis XIV, the la adopted in the orchestra cor-

responded, according to Sauveur, to 810 vibrations per second ;
the

number now for tlie la of the opera is 898. There has hence been,

from 1715 to 1855, a rise of nearly a tone in the diapason of the or-

chestra. This rise has taken place mainly in the present century, and

most rapidly in the last 25 years. The following facts will give some

idea of the change.

* (1) The la of the Royal Chapel under Louis XVL corresponded to

$18 vibrations; (2) in 1808, the la of a flute of Holzappel, as esti-

mated by Delezenne, was 853; other^ diapasons of the same epoch

give 857 or 860 vibrations; (3) in 1823, at the Italian Theatre, it was

848, 855 at the Feydeau theatre, 863 at the Opera, 872 at the Con-

servatoire; (4) in 1834 the la at the Opera corresponded to 867J
vibrations, at the Conservatoire 870; (5) in 1855, finally, the 7a of the

operas is 898 vibrations.

Thus since 1823 the rise has been nearly a semitone ; and it is there-

fore not astonishing that tenor voices should be so rare.

This rise in the diapason has not reached its limit. In fact, since

wind instruments have ha^d great importance in the orchestra, they have

necessarily, in consequence of their sonorousness, imposed their tone

• on stringed instruments. But the diapason of these instruments tends

'always to rise. This takes place principally through military niusic,

for there the rise of tone has some advantages, it ^increasing its sono-

rousness, its acuteness of tone, and therefore its piercing character, and

on the other hand diminishing the weight of the instrument. The makers

of instruments incline rather to diminish the size, and thereby to raise

instead of^ depressing the diapason.

The manufacturers of pianos have the same tendencies. To obtain

the fullest sonorousness, it is necessary to give the stririgs a tension very

._near that which is necessary to break them; and consequently, as
'

Ihe
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cords are improved in quality, ihey tend more and more to raise the
tone, especially as the instrument admits of this increase of tension
without changing its mode].

There is also a permanent cause for the rise of the diapason in the
method used for tuning. In fact^ it is done by the file ; and filing a diapa-
son heats it: at the moment it is in tune with the standard, it is thus
heated ; and when it cools afterwards the tone will rise. When this

second diapason is used for tuning, there is another similar rise, and so
it continues.

These considerations have led M. Lissajous, Professor of Physics at

the College of St. Louis, at Paris, to propose the adoption of a uniform
diapason, and means for preserving' it. He desires that the question
should be settled by an international congress. Without wishing in

advance to fix the number to be employed for the normal diapason, he
suggests that 1000 vibrations should be taken for the si natural of the

mean scale of the piano ; the la corresponding, will then, in the system

J
of equal temperament, correspond to 890 vibrations, which is very near
the actual la of the Conservatoire, or the mean la adopted by the

manufacturer. This method will have the advantage of connecting in-

directly the scale of sound with the decimal system.

^
Zincography,—An engraver at Paris, M. Dumont, has just commu-

nicated to the Societe d'Encouragement a process for electric engrav-
ing, which promises much. On a thick plate of zinc, grained with a
mailet of steel and fine sand, he designs some subject with a kind of
lithographic crayon, and on this he spreads a fine powder made of a
mixture of resin, Burgundy pitch and asphaltum : on heating the zinc
plate, the powder mells and forms a varnish which spreads over the
parts of the surface which have been covered with the lithographic
crayon, that is, over the whole design. To obtain the design in relief,

'^

he then plunges the plate into a bath of sulphaie of zinc in communi-
cation with the positive pole of a battery in front of another plate con-
nected with the negative pole. The current passes and corrodes part
of the zinc not covered withJnk, and the picture comes out in relief-

From the plate thus engraved in relief a cast is taken in gutta percha,
in which copper is deposited in order to obtain the engraved plate, from
^vhich impressions may be had by means of the ordinary typographic
press, i

On Horseflesh for food,—M. I. GeoffroySt. Hilaire, the President
of the Zoological Society for Acclimation and Professor at the Mus.
d Hist. Naturelle, &c., in a course of lectures on animals useful to man,
has just devoted two lectures demonstrating the advantages of horse-

flesh for food. After speaking of the predilection of the ancient Ger- '

Kiana for horseflesh, he has inquired into the aversion now so general.

Both the Scandinavians and Germans, kept in a sacred pasture a race
of white horses for sacrifices Co Odin, and after the sacrifice they boiled

theni for a feast. This is no doubt the origin of the hippophagy which
continued among these people until driven out as a part of paganism
by the spread of Christianity. Yet in spite of the efforts of Pope Greg-
ory HI. and his successors, the use of horseflesh continued for a long
^ime in Scandinavia. The race of white horses is still found pure in
the stables of Fredericksberg belonging to the King of Denmark.
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The nomadic tribes of Asia retain still their relish for horseflesh al*

though they have an abundance of catlle and sheep.

Among the people of Europe, who have anew taken up the use of

horseflesh, the Danes were the first. During the siege al Copenhagen
in 1807, it was authorized by the government, and since then it has con-

tinued to be eaten. In the Capital of Denmark, there is a butcher's

stall for aeiling horseflesh alone, licensed by the government.
At times it has been introduced into Paris. During the scarcity at

the time of the revolution, the greater part of the meat eaten for six

months was from slaughtered horses, and no inconvenience resulted

from it. Along the Rhine, in Catalonia, and in the maritime Alps, the cel-

ebrated Larrey many limes had recourse to this article of food for his

wounded soldiers. He depended on it mainly at the siege of Alexan-

dria, and owed to it, in a great degree, the cure of the sick.

From these facts and multitude of others he enumerates, M. I. Geof-

froy St. Hilaire concludes that horses may be used as wholesome, eco-

nomical and nutritious food.

Bibliography— Traite Elemenlaire de Physique par TichV.t^ Prof, i

PEcoie Centrale des Arts et Manufactures, 4th edit., 2 vols., 8vo,

Paris, Chez Hachetle & C/^.—M, Peclet, is the author of the celebrated

Treatise on heat, and belter than almost anv one knows to the bottom

whatever concerns the imponderable fluids. The questions of practi-

cal physics are treated with the hand of a master, as well as theoreti-

cal questions. M. Peclet Is the first French author who has done jus-

lice to M. Ohm in giving to him the priority in the discovery of the

law of currents—a discovery which M. Pouillel had succeeded for some

years in taking to himself.

%iX
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SCIENTIFIC INTELLIGENCE.

L Chemistry and Physics.

1. On the formation of alcoholfrom olefiant gas.—Berthelot has

SQcceeded in preparing alcohol by causing olefiant gas to unite indi-

rectly with two equivalents of water. The discovery is particularly in-

teresting because hitherto the alcohols have been formed exclusively

by fermentation. Pure and previously boiled sulphuric acid by long

agitation with olefiant gas slowly absorbed it. The acid on dilution

with water and distillation then yielded alcohol. About 32 litres of ole-

fiant gas and 900 gr. of sulphuric acid yielded in this way 52 gr. of

alcohol, corresponding to 45 gr. of absolute alcohol. The process

appears to depend on the formation of sulphovinic acid and its subse-

quent decomposition by heat, though the author thinks he has observed

differences between the salts of the acid obtained in this way and those

of the ordinary acid. Propylene CeHe was found to be absorbed by

sulphuric acid as readily as carbonic acid by potash. The liqtiid di-

luted with water and distilled, gave a mixture of water and propionic

alcohol. Marked differences were observed between the characters

of the salts of the acid having the constitution Cell 7 0, HO, 2S0^ ac-
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cording to the circumstances and modes of preparation. In conclu-

sion, the author states that when propylene gas is exposed to fuming

muriatic acid it is slowly absorbed. The action takes place more read-

ily at a higher temperature. The product is a neutral liquid insoluble in

water and identical with the chlorid of propyl CeHzCl.

—

Ann, de

Chimie el de Physique^ xliii, 385, Aprils 1855.

2. On tliQ Iheory of the Compounds of Glycerine—The Lipyl theory

of Berzelius has long since ceased to afford a satisfactory explanation

of the chemical relations of glycerine, and the discoveries of Berlhelot

in particular, have rendered a new theory indispensible. Wurtz pro-

poses to consider glycerine as a iribasic alcohol, that is, as containing

3 eqs. of hydrogen replaceable by 3 groups. Glyotrine may be re-

duced to the type of 3(H202) if we suppose CsHs capable of replac-

ing 3 eqs. of hydrogen, then we shall have

H
U\ CeHs
H

It is clear that this tribasic alcohol must yield 3 species of ether, since

if R represents the radical of an acid, 1, 2 or 3. eqs. of hydrogen in the

above formula may be replaced by 1, 2 or 3 eqs. of R. Thus the three

species of stearine will have the formulas,

C36H35O2I IO2 C36H35O2I ^^ ]02

C36H35O2J JO2H J jOsi H J JO2
Monosteariue. Distearine. Tristearine.

while there will be three chlorhydric ethers having the formulas

HCeHa O2 CeHs »^ *HCeHs O2
H O2 CI CI

CI CI CI

CI

Monochlorhydrine. Dichlorhydrine. Trichlorhydrine.

All these combinations, as well as a triacld nitrate, a biacld sulphate

and a uniacid phosphate, have been obtained already. As the radical

CeHs is tribasic and equivalent to 3 eqs. of hydrogen, we ought to ex-

pect an ether having the formula ^^^^ |
O^ and this has been ob-

tained by Berthelot and Luca. In conclusion, Wurtz points out that

there ought to exist 3 glyceric amnnonias, in which 1, 2, or 3 eqs. of i\H

may be supposed to replace 1, 2, or 3 eqs. of O2, just as elhylamme

may be considered as derived from alcohol by replacing O2 in 1.4H6U2

by NH.-^Ann de Chimie el de Physique, xiiii, 492.

[Note.—It is easy to see that all the above resu ts may be equally

well explained by employing for glycerine the formula Le H sUs-f-dHU,

and ihat it is not necessary to refer it lo the type of water at all.

Wurtz's view is based upon Gerhardt's theory that all acids may be

considered as water with a single double or treble equivalent, a certain

number of equivalents of hydrogen being replaced by other radicals.

We may consider glycerine with the formula C6H5O3+3HO, as hav-

Secosd Series, Vol. XX, No. 69.—Sept. 1855. 34



266 Scientific Intelligence.

ing the same relation to alcohol with the formula C4H50'}-H0 which

SbOa+SHO bears to KO-j-HO. The 3 stearines above mentioned

will have on this view the formulas CeHsOa-j-CseHsdOa, 2H0,
CcFl503+2C36H3503,HO. CGH5O3+3C36B35O3; while the gly.

cerine ether of Berlhelot and Luca will be CeHsOs-j-CeHaOs, or

more simply CgHsOs, bearing the same relation to C4H5O which

SbOs bears to ZnO. We ought to expect by tlie action of dehydra-

ting; agents upon glycerine to obtain the body C6H4O2, since CeHsOa,
3H0 — 4HO=i:C6tliO:i, and in like manner we should have the reac-

tions C6B5O3, 3HO-5HO=C6H30, and C6H5O3, 3H0- 6H0
C6H2. Moreover we should have the acids CcHeOe, and CeHiOio,
produced by successive substitutions of O2 for H2 just as acetic acid

is produced from alcohol by a similar substitution.—w. g.]

3. On some new bodies belonging to the Propionyl Series.—Zmi??

has communicated the results of an investigation of the compounds of

Propionyl which possess much interest and importance. It will be re-

membered that propionyl is the radical of propionic acid and is homol-

ogous with acetyl, its formula being CeHs. By the action of the iodid

of this radical upon the salts of silver, Zinin has succeeded in prepar-

ing an entirely new class of ethers of which the acetate, benzoate and

carbonate are described. Acetate of Propionyl CeH^O-j-C^HsOa (not

to be confounded with acetate of propyl, C6H7O-I-C4H3O3) is a color-

less liquid, lighter than and but slightly soluble in water, but soluble in

all proportions in alcohol and ether. It has a neutral reaction, a sharp

odor like that of acetate of ethyl, and a sharp etheria! tasle : it boils at

ISO"" G. Benzoate of propionyl is an oily liquid heavier than water and

smelling like benzoic ether ; its formula is C6[l50-|-Ci4H:iO» and it

boils at 5i42° C. Carbonate of propionyl is an oily elherial liquid

lighter than water. The new ethers above described are all decompo-
sed by contact with caustic potash either dry or in a concentrated aque-

ous solution. The decomposition is precisely similar to that of the cor-

responding ethyl compounds, the products being salts of potash and a

volatile liquid soluble in water and having a faint odor but strongly at-

tacking the lungs and eyes. The author does not give the constitution

of this body, but it is doubtless the propionic aldehyde, the reaction in

the case of the acetate being represented by the equation CeHsO, Ca
H3O3+KO, EIO=KO, C4H3O3+C6H6O, HO.
The iodid of propionyl readily attacks mercury—much more easily

than the iodids of methyl and ethyl. The product is the iodid of a new
radical and has the formula C6H5Hg2l; it is therefore analogous to

ethyl-mercury, methyl-mercury, &c. By double decomposition with

the salts of silver it gives well defined crystalline salts. Hence the

analogy between propionyl and ethyl is clearly established.— i^u/^. de

Sl Pelersb., xiii, 360-363. Cheviisch. Pharm, Central Blatt,, May,
1855.

4. On the artificialformation of Oil of Musiard.—Zjni>' has made
the interesting discovery that the volatile oil of mustard is the sulpho-

cyanid of propionyl, and that it may easily be formed artificially by

distilling an alcoholic solution of sulpho-cyanid of potassium with Ber-

thelot's iodid of propionyl. (Am. Journal Sci., xix, 270). The oily

fluid which separates from the distillate on the addition of water when
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redistilled gives a liquid passing over between 145!^ and 150°, and pos-

sessing all the physical and chemical properties of the etherial oil of

mustard. The reaction is represented by the equation CeHsI-j-KCy
S2:::=C6H5Cy S2-f-KI.

—

Bull, de Petersburg quoted in Journal Jiir

prakt. Ckemie, No 8, 504, 1855.

[Note.— It will be remembered that the oil of mustard has long been

considered as the sulphocyanid of the radical ally! CeHs, and that the

oil of garlic is a mixture of the oxyd and sulphid of the same radical.

Zinin's discovery proves the identity of allyl and propionyl, and puts

it in our power to obtain artificially the oil of garlic and the very curi-

ous compounds which it forms with metallic chlorids, sulphids, &;c.

Thus CeHsI distilled with a solution of KS should give CeHsS and

KI. I will furthermore remark that the body having the constitution

C12H11I, and which may be called lodid of capronyl, must give by

distillation wiih RS the oil of assafetida, which in a pure state appears

to be simply C12H 1 iS.

Zinin's researches have done so much toward completing the theory

of the compound radicals of the acetyl type, that it is worth while to ex-

amine in this place the parallelism which exists between the acetyl and

ethyl series. To do this we shall place the types of the two series in

a tabular form.

Ethyl, C4H5 Acetyl, C4H3
Ether, C4H0O Ac. oxyd, CiH^jO

Alcohol, C4H5O, HO Aldehyd, C4H3O, HO
Chlorid of ethyl, C4H5CI Chi. of ac. C4H3CI
Acetate of eihyl, CiH50,C4H303 Acet. of ac. C4H3(), C4H3O3
Hydruret of ethyl, C4 Hs, H Olefiant gas CiHsH,

C4H5 (C4H3
Ethylamin, N ^ H Aceiylamin, N < H

H IH
Tersulphid of elhyl C4H5S3
Anhydrous acetic acid C4H3O3.

Acetic acid C4H4O4, and the oil of the Dutch chemists C4H4CI2

have no analogues in the ethyl series.—w. G.]
, .

' ~
)/Me«a//tc Lii/uam.—BuxNSEN has continued his_ in

vestigations on the alkaline and earthy metals and has succeeded in iso-

lating lithium upon a sufficiently large scale to admit of an accurate

deiennination of its chemical and physical properties. Lithium is more

easily prepared than the other metals belonging to the same class, and

its separation forms an easy and certain lecture room experiment.

Chlorid of lithium is to be fused in a small thick porcelain crucible over

a Berzelius lamp and decomposed by a current of from 4 to 6 bunsen s

elements. The current passes from a point of gas-carbon through the

fused chlorid to an iron wire as thick as a knitting needle. Alter a tew

seconds a small silver-white fused regolus forms and adheres to the

wire gaining in a few minutes the size of a small pea. 1 he mass is

to be removed from ihe fused chlorid by passing under U a small

iron spoon, and withdrawing the spoon and the wire electrode together

so that Ihe metal shall remain covered with a varnish of ihe fused
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chlorid. The spoon is then to be cooled under naphtha and the metal

scraped off with a penknife. As these operations nnay be repealed

every three minutes, an ounce of chlorid of lithium may be reduced in a

short lime- Lithium is a white metal having the color of silver, but a

freshly cut surface presently becomes yellowish from oxydalion. Fused

al 180° and quickly pressed up between two glass surfaces, lithium gives

a mirror which perfectly resembles polished silver in color and lustre:

its streak upon the touchstone is gray while that of calcium, barium, or

strontium is gold-yellow. During the oxydation of this last the yellow

color passes for a moment into copper red ; this is not the case with

calcium and barium. Lithium is a very tough metal and can easily be

drawn to a wire like lead, but its tenacity is much less than that of the

latter metal. Lithium fuses at 180°, is not volatile at a red heat, and

can be welded at ordinary temperatures. Its density is 0*5936, and it

is the lightest of all solid bodies. If we lake its equivalent as 817
(Oz^lOO) its atomic volume is 137, Lithium is less oxydizable than

sodium and potassium ; it takes fire at a temperature which is far above

180° C. and burns quietly without sparks "and with a white and unusually

intense light. The elevation of temperature is here so great that a

piece of lithium weighing only 0-005 gr. will melt a hole of 36 milli-

metres in a piece of mica upon which it moves with a serpentine mo-

tion. Strontium and calcium burn in a similar manner, with a yellowish

light however, and not so quietly, but with sparks and a hissing noise.

Lithium burns in oxygen, chlorine, bromine, carbonic acid, vapor of

iodine, and upon fused sulphur, like calcium and strontium, with extraor-

dinary brilliancy and intense while light. Upon water lithium floats and

oxydizes like sodium, but without fusing. Fuming or common nitric

acid oxydises lithium so violently that it often fuses and takes fire. Cal-

cium and strontium, on the other hand, are only attacked by dilute nitric

acid, but scarcely at all by it when fuming and even boiling. Muriatic

and dilute sulphuric acid dissolve lithium as well as ?alcium and stron-

tium, with a violent evolution of gas ; concentrated^sulphuric acid has

however very little action in the cold. Silica, glass^ and porcelain, are

reduced by lithium under 200° C, but by calcium and strontium only at

a red heat. The density of metallic calcium prepared from the p,ure

chlorid, was found to be 1-5778 as a mean of three experiments: 'the

corresponding atomic volume is 158. The density of strontium as pre-

pared from the pure chlorid and hammered out was found to be 2-5416

which corresponds to an atomic volume of 216. The author's former

statement that calcium and stronlium have a white color, is inaccurate.

They both show under the polishfflg sleel, as well as when reduced at a

red heat and freshly cut, a beaunful gold yellow color. With respect

to hardness, the metals belonging to this class may be arranged in the

following order, each being scratched by those which succeed it. Na,

K, Li, Pb, Ca, S2. The order of their electrical relations is as follows,

+KNaLiCaSr Mg-. From this it is evident that the electro-chemical

posiiion of stronlium and calcium is different from what has been sup-

posed. The dependance of the reducing power of the galvanic current

upon its density, to which Bunsen first directed attention, has been very

clearly shewn in the present investigation. The best arrangement is

similar to that formerly described, and <ionsisls of a porcelain era-
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clble containing a porous cell, the fused chlorld standing much higher
in the cell than in the crucible. The chlorine pole is a sheet iron cyl-
inder placed outside the cell and the nnelal pole an iron wire passing
through an earthen pipe stem within the cell, but not reaching the
bottom. The heat is to be so regulated that the upper surface of the
fused chlorid in the porous cell remains solid, so that the reduced metal
can collect under it without touching ihe cell itself.

—

Ann. der Chemie
und Pharmacies xciv, 107, April, 1855. w, g.

11. Mineralogy and Geology.

1. Hunt'^s Wilsonile a ScapoJite ; extract fron) a letter from E. J.

Chapman to Professor Dana.—Your su; mises, as expressed in the last

edition of the System of Mineralogy and in your letter to me of last

month, have proved to be perfectly correct. The so-called Wilsonile
is undoubtedly an altered variety of scapolite, notwithstanding my
former measurements and the apparently oblique cleavage of the

mineral or rock-mass. Before your letter reached me, I had arrived at

the conclusion, in repeating my earlier investigations, that this oblique
structure arose from rock-cleavage, so to say, or, as you express it,

from the presence of joints. Being determined, if possible, to set the
matter at rest, I took steps to procure some large specimens of the sub-

stance ; and these I have now broken up and subjected to a very close

examination. I find, that besides the more facile cleavases, there are
oltiers in the same general or vertical direction, but with exceedingly
variable inclinations. All of these arise from a kind of composition
parallel to the principal axis; and hence the variable measurements,

'

and the error into which I was led in considering the substance to be
tnclinic. The specimens at that time at my disposal were not sufficient

to enable me to detect this; but it is now quite evident that the cleav-
age planes belong entirely to the two forms / and iu I enclose you
some small specimens on which I had marked the positions of these
forms, in order that you may test the justness of my observations.*
The planes ii are the more readily oblainable of the two, but they
scarcely admit, at least so it seems to me, of satisfactory measurement,
the inclination oscillating around 90°. The / planes, however, are

smooth and pearly, and give without the slightest doubt an angie of
90°. Besides which, the inclination of Ion ii equals 135° exactly, in

several of the fragments that I have measured; and hence, of course,

ii:ii must equal 90°. Here, then, the dimetric crystallization of the

substance is fully proved, and the cleavage directions shewn to be those

of Scapolite,

In illustration of what I have stated respecting composition, I may
mention that 1 have also obtained a cleavage plane lying between ii

and /, exactly in the same zone, and giving with ii an angle of 126°

or thereabouts—an impossible angle (as being less than 135°) unless

caused by composition. You may remark the peculiarity in question

in one of the specimens forwarded to you with this leiler ; and also an

instance of cross composition—using the term in a wide sense—on the

back of another specimen. In this manner I have found my former
angles repeated more than once.—As you are aware, I have alwayi

* The specimens confirm the statements of Prof. Chapman,— j. d. d.
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looked upon tl^e Wilsonile as an altered species of some kind, but

I thuuglii iis affiniiies lay more with Anorthiie (or Latrobite) ihan

wiih Scapuliie. U yel remains lo be seen, however, if the Lairobite

really belongs to the Anortliite. 1 cannul help suspecting its identity

with Wjlsoniie; and, as you have shewn in the last edition of your

Mineralogy, interchanges between Anorihite or some of its related

feldspars and Sciipolite, are by no means rare: witness, Waltnstedi's

Tunaberi? mineral, porcelain spar, glaucolite, etc.

The altered condition of the mineral necessarily precludes us from

drawing any safe deductions from its composition. A few ren)arks

may, nevertheless, be ventured upon ; but I should first premise thai

the amount of water, together with ihat of the intermixed carbonnte,

varies lo the extent of 2 or 3 p. c. in ditTerent specimens. Taking Mr.

Hunt's analysis, we obtain fur the oxygen ratio between the Scl and Si,

3:5 (or nearly so)—a ratio remarkable for the high value of the first

term when compared with the generality of altered scapolites; espe-

cially when potash is present as a superadded base. Take, for in-

stance, the Algprite, the yellow Scapolite from Bolton, etc. This may

perhaps justify us in considering all the other ingredients as advenlitiuus

matters, replacin^ the original lime ; and, in that case, we obtain, with

very litile latitude, for the Ca, 3cl, Si, the oxygen ratio 1 : 2-5 : 4, as given

below :

Oxygen. Ratio.

Silica, - - 47-50 - - 24-66 . . - 4
Alumina, - - 31-17 - - 1457 - - - 2-5

Lime, . - - 21-33 - - 609 - , . 1

100-00

This ratio, as you have shewn in your Mineralogy, II, p. 202, is com-

mon to many scapolites.

I notice that Dufrenoy in his Traite de Mineralogie^ vol. iii, has

the following observations in reference to Amphodelite, with which

Latrobite is now placed:—*' The ,specimens of Amphodelite which I

have had an opportunity to study, arc amorphous. Their splintery-

lamellar fracture places them very near Wernerite, with which, besides,

they are almost identical in composition. 1 should therefore have

united it to this species if M. Nordenskiold, to whom we owe the de-

scription of the mineral, had not announced thai it possesses two cleav-

ages meeting at an angle of 94"* 19', from which he concludes that its

primary is an oblique rhomboidal prism. * i should remark,

however, that ihe cleavage of this mineral is, by no means, good ; and

that the angle of 94° is nut far ren[K)ved from a right angle, so that the

two may yet be brought together."
Toronto, Canada West, July 13. 1855.

2. On Quartz; by M. Descloizeaux.—M. Senarmont has made a

report to the Academy of Sciences of considerable length, on an ad-

mirable memoir of M. Descloizeaux on Quartz, just published, from

which we here cite.—After the discovery of the rotation of polarized

light by quartz, in 1813, Herschel showed its connection with the leu

and right-handed characters of the crystallization—indicating a general

law which has since taken a position of great importance, through ihe

labors of MM. Pasteur ^nd Marbach. Still itg application to quartz was

not without some anomalies ; and although these irregularities, through
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the labors of Brewster, Haidinger, and especially G. Eose, have been
brought under a regular law, ihe subject has not been exhausted. The
memoir of M. Descloizeaux aflbrdii means of judging on this point.

M. Descloizeaux has examined many crystals from various localities,

noting that each locality has its characteristic forms. He has made out
many new planes, increasing the number of observed rhombohedrons
from 13 to 60, and of plagihedral planes from 23 lo 66. In the rhnm-
bohedral series, he finds only 17 which coexist with the corresponding
inverse rhombohedron ; and in the plagihedral series, only 8, that have
also the inverse- These facts, together with the different aspect and
physical properties of the faces, are regarded as proving that the fun-

damental form is a rhombohedron instead of a hexagonal prism.

Besides the forms mentioned, M. Descloizeaux has made out many
others which appear to require to be taken into account in the study of
the geometric configuration of quartz, as they are regular and well de-
fined, yet have quite high numbers in their crystallographic expressions.

It is probable that these complex forms will increase as crystallography
is more studied. The study of these facts, lying on the limits of pos-

sibility in crystallography, are of peculiar interest to the science. The
preponderance of the regular forces is shown to be in a weakened*
state, permitting the effects of external perturbative influences. The
same cause accounts for the frequent imperfection of the more com-
plex forms and the variations of angle—imperfections seldom observed
among the more common forms. M. Descloizeaux has given his

measurements of these exceptional cases without disguising the discord-

ances between calculation and measurements.
The pretentions, now common with regard to the absolute exactness

of crystallographic observations, leading to the use of the me'.hod of
least squares for estimating the probable errors, are a pure illusion. U
IS easy to show that artificial crystals are altered in angle by extraneous
causes, foreign to the molecular forces ; and it is impossible that naiural

crystals should have escaped like influences. When the number of
minutes is somewhat uncertain, \Kt^is not reasonable to attach so much
value to seconds: a number is reached ; but when the anomalies are

m the nature of the thing, it Is only self-deception. I'he divergences
have causes, which are to be discovered ; and il is the great problem
to ascertain the limits of variation, and not blindly to assume an illusory

coincidence in accordance with the abstract law of Haiiy.

The new faces determined by M. Descloizeaux have much increased

the possible geometric elements of hemihedrism, with which the circu-

lar polarization appears to be connected. Tweniy-fuur plagihedral

faces are now known to occur either in the right-hand or left-handed

spiral, M. Descloizeaux here inquires, what particular optical effect

may be connected with each of these plagihedral forms. After nu-

merous observations, he concludes that, with one exception, the facts

thus far ascertained afford no absolute conclusion, and only suggest
r

some probable inductions.

M. Descloizeaux next takes up the macles of quartz. He shows
that they often obey only approximately the absolute law of twin-com-

position, the angles sometimes varying 2° from the theoretical value.

This shows that the forms are not held inflexibly to a geometrical law
;

that the physical laws express only the liraiis of stable equilibriuna
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towards which ihe condition always lends, but from which It may
diverge considerable from external causes, without destroying aho*

geiher the equilibrium.

The subject of composition by complete Interpenetration and the sol-

dering of crystals occupies much of M. Descloizeaux's memoir. The
crystals are united irregularly, almost as if melted into one another,

the union being in an exceedingly complex manner. These forms
were well illustrated by Mr. Gustav Rose, But M. Descloizeaux has

examined them by sections in various directions, and studied both

their crystalline appearances and their optica! characters, finding

someiimes a mosaic interior.

The various appearances are shown in the engravings. The ef-

fects of polarized light were obtained by means of photography.
Plates cut from the extremities of the same crystal have rarely the

same structure, and almost always show a more or less complicated
arrangement of plates of contrary rotation.

The planes of composition are usually parallel to the faces of the

pyramid, more rarely to the rhombic faces of Haiiy ; someiimes paral-

lel to the faces of the hexagonal prism or some very acute rhombohe-
dron. The arrangement of quartz of inverse rotation in layers parallp!

to certain faces of the crystal seems at first to accord with the law of

increment. But how can we explain the direction of the different colored

strata, when the parts of different rotation, while being still in regular

layers, cross other plates often in opposite directions? when the layers

have regular contours and divide the interior of the mass into compart-
ments with a symmetry which cannot be mere chance ? Photography
has_ been of vast service to this subject by the fidelity with which il

Jiteisiers the facts. The plates are numerous and of the highest
MflNrest-^r^L' Jhs/i7m/, No, 11J7, .

3. Nole^n Heulandile and Scapolite from Arendal, by E. ZschaU.
From the chemical composition of the varieties of these minerals

which occur at Arendal may be noticed an interesting analogy. The
followmg analyses (i, ii) of Scapolite are by von Rath, and in) of
Heulandile bv Sioirrpn.

I. II. in.
Si 45-05 46-82 gi 58-41
*l 25-ai 2612 Si 16-56
dPe 2'02 V39 (ja 7.39
Ca 17-30 12-23 fig Mn <fc alkalies 054
Mg 0-30 ^'26 . ^ ^ 16-53
K 1-55 097
^^a 6-45 6-88

fi 1*24 0-33

(Ca,N-a)»Si^+2Xl Si. * Ca Si+Sl Si^'+efl.

The basic nature of Scapolite and the more neutral of Stilblte point

out clearly that the excess of the bases in the former has been re-

moved by atmospherical agencies, giving as products the more neutral
and stable compound, Stilblte. The alkalies of the Scapolite have en-

tirdy disappeared, as well as a large portion of the earths.
This view is supported by the fact that the Heulandile o^ Arendal

(Barboe Mine) always occurs either upon or near Scapolite.
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by Ernst Zschau, (communicated by G. J.

Brush.)— It is an interesting question whether

crystals of different kinds can form twins

with one another. The annexed figure of an

actual crystal from Hitieroe, is an exam-
ple of two species thus combined, both of

the dimetric system, the prism being zircon

(Malacone), and the octahedral part below,

Xenotime ; the two are homceomorphous,
0:1 being 138° 45' in Xenonme, uud but

little less in Malacone (138° 15'),

Malacone also occurs at Hitteroe compounded with apatite and mon-

azile. The O on 1 in apatite is 136^ 47'.

5. On Prosopite; by Geo. J. Brush.—Prof. Scheerer* has shown

that the so-called ^^ Speckskein" pseudomorphs from Altenberg in Sax-

ony, have the tnposition of Kaolin, and that the crystals although

homceomorphs, are not pseudomorphs of Barytes as suggested by

Breithaupl;—the original mineral being, according io him, a fluorid of

aluminium and lime, with water, to which he has given the name
Prosopite.

Subsequently Prof. Dana pointed out its homceomorphism with Datho-

lite,and suggested that Prosopite might possibly bean altered Datholite,

Through the kindness of M. E. Zschau of Dresden, I was put in

possession of a number of crystals of Prosopite, which, although pre-

senting the same crystalline form, had such a diversity of physical char-

acters^ that I was led lo give them a chemical examination, to asQerllin

if possible the true composition of the unaltered mineral. ^ . ?^_

Owing to the small quantity of the mineral at my coinmand, the

results obtained are for the most part incomplete.

The physical and chemical characters of the crystals were as follows :

Colqr light violet and transparent to white and opaque. H. from 4 to so

soft as to be easily scratched by the nail. Lustre brilliant to dull. The

violet crystals had a hardness of 4, sp. gr. 3-177, a brilliant lustre, and

a distinct octahedral cleavage ; they contained no waier and were com-

posed of pure Ca Fl and a trace of organic matter. A quantitative anal-

ysis, made by decomposing with sulphuric acid., gave on l'*''^^'^^'*

grammes of mine
equal to 71-44 m

*«

iral employed, 242 milligrammes of sulphate of lime,

. „. „ illiirrammes or 50-49 per. cent.'of calcium. The re-

sult of the decompoliition by sulphuric acid was completely soluble la

water and the solution gave no reactions for any other base but hme.

The crystals which had a less brilliant color and a diminished hardness

contained more or less of a hydrous silicate of alumma accordmg to

the extent of alteration they had undergone, the results of complete aU

teration being pure kaolin as shown by Scheerer.

In all of the crystals thai contained even traces of wafer, alumma

was also found ; and although silica was not in each case delected, there

can be little doubt of its presence, as the change from fluor-spar into

*Poggendorflf's Ann., xc, 315.

Second Series, Vol. XX, No. 59.—Sept., 1855. S5
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kaolin can be so distinctly followed. (Where fluor-spar predominated
in the mineral silica might be easily overlooked as when decomposed
by sulphuric acid, it would be evolved in the form of gas in combina-
tion with the fluorine. I confess I bad neither apparatus nor sufficient

quantity of the mineral to investigate this point as accurately as it de-

served.)

This unexpected result made it of importance to determine with ac-

curacy the form of the crysials. For this purpose all of the specimens
in my possession were forwarded !o Prof. Duna wlio has had the kind-

ness to examine them and communicates herewith the result of his ex-

amination. The violet crystals were in some cases accompanied by
massive fl'ior, in others imbedded in Hematite.

In connection with the above resuhs, my attention was called to the

fluor of other localities, particularly that of Zinnwald and Graupen.
At Zinnwald the cubical crystals of fluor are sometimes altered into a

substance resembling Speckstein ; on analysis this so-called Speck-
stein proved to be a hydrous silicate of alumina and the partially altered

crystals had the same composition as the Prosopite before examined.
With the Cassiterite at Graupen in Bohemia is found fluor-spar and a

compact white mineral which has heretofore been called Speckstein.

This latter is a hydrous silicate of alumina and the same stages in the

passage from fluor into (his substance may be observed here as have
been described with the Prosopite crystals. Specimens of fluor from
Nieder, Pobel, and other localities near Altenberg presented the same
peculiarities.

From these facts it seems that fluor-spar is liable to alteration into

kaolin, and that much of the so-called Speckstein is really a hydrous
silicate of alumina.

I regret that it is not in my power to give a series of quantitative

analyses showing the gradual passage of the fluor Imo kaolin, and I

only offer this brief notice of my results in the hope that it may be the

means of calling the attention of some chemist to the subject who may
have an abundance of the mineral and a laboratory at his command.

Freiberg, July 16, 1855.

Note by J. D. Dana,—1 have examined the crystals of Prosopite sent

meby Mr. Brush, and find the external characters' and cleavage confirm-
ing fully his statements. The form presented, is well shown in the figure

in my Mineralogy, 4th ed., p. 502, (here repeated) which
is drawn from Scheerer's but in an altered position, and
ibere is little variation either by distortion or other-
wise. It is hemihedral Irimetric, like Datholite. I

have endeavored to reconcile the form with a disiorted
monometric crystal ; but the persistence and regu-
larity of the form in all the crystals, is against the
idea of its being a distortion. Moreover, if a twin, com-
position must be parallel to il ; and this view is opposed
by the inclination of n to the planes around it, and still

more by the cleavage, which cuts through the crystals
without any reentering angle or line of interruption. The cleavage af-

fords in fact regular tetrahedrons and octahedrons with the same facility

as fluor spar ; and no one of the faces of cleavage in one crystal was
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parallel to t?, or to any other occurring plane. Moreover the cleavage

planes had no symnrietrical arrangement with reference to the axes of

symmetry in the crystal. ,

Although, therefore, the violet crystafs are monometric fluor spar in

cleavage and other characters, I am not satisfied that the external form

is monometric in origin ; it may be pseudomorphous after some spe-

cies not yet ascertained.

Several of the crystals have the edge between the two planes t2

beveled by two planes /, which according to my measurements, (ap-

proximations only, as the faces do not reflect a distinct image and are

often uneven,) incline to one another, 113" aO'. I obtained also i2:i2
74° 30', i:i2=150M5'; iiix (unlettered plane) 104° 30' ; 2:2

= 131"^ in one crystal; ISS""— 134*^ in another; (and the latter crystal

afforded also 2?: 2?= US'" 15'.) In one specimen there is a plane

^placing the edge ii : 2^, giving for the inclination on 2i approximately

HQ"" 30'; it is probably the plane 6z, following the lettering in the

figure. The plane 23 is usually uneven; and there is sometimes an-

other between it and 21.

One of the Prosopite crystals is violet fluor at one extremity and

white like a kaolin at the other.

6, ISoie on Geology of country East of Cascade Mountains, Oregon^

(extractof a letter from Geo. Gibbs, Esq. dated Steilacoom, Washington

Territorv, May 7th, 1855).—Dr. George Suckley, Assistant Surgeon

U. S. A.", stationed at the Dalles of the Columbia, Oregon, has recently
^ -B. ^ h B W W I

^
----- 'V^- —

ade an important discovery bearing upon the geology of the country___ _ — __ — _ ^_^ ^ ^ ^ m^^mr ^^

east of the Cascade mountains, of which, although the details are as yet

but imperfectly ascertained, we think a notice will prove mterestmg. It is

the existence of extensive strata of fossiliferous limestone lying between

beds of basalt. The limestone appears to be protected in places by a

layer of river stones and gravel, and elsewhere to be metamorphic.

The order of position descending is as follows. 1st. Sand and superfi-

cial soil 1 to 10 feet ; 2nd, basaltic rock 3 to 10 : 3d, cobblestone and

pebbles ; 4th, limestone 6 to 8 feet ; 5th, cobble stones, &c. ;
6th, ba-

salt. Amon"; the fossils are bones of mammalia, some of them gigan-

tic. They are brittle and require great care in removing, and as yet no

examination? have been made to ascertain their genera. These bones

are also found near Fort VVala-wala, at the junction of the Snake and

Columbia and are said by the Indians to be common there. No fossil-

liferous rock has heretofore, it is believed, been found in anv place be-

tween the Blue Mountains and the Cascades and the rarity of or-

ganic remains, in that region has been the subject of remark. This dis-

covery will throw much light on the character of the interior sea which

once occupied that basin.

7. Statistics of Coal, including Mineral Bituminous Substances em-

ployed in Arts and Manufactures ; with their Geographical, Geological

and Commercial Distribution, and amount of Production and Consump-

tion on the American Continent, with Incidental Statistics of the Iron

Manufacture, bv R. C. Taylor, F.G.S. London, etc., etc. 2nd edition.

Revised and brought down to 1854, by S. S. Haldeman, Prof. Nat. Sci.

and Agric. in Delaware College, &c. 640 pp. 8vo, with maps, plates,

and numerous wood-cuts. Philadelphia, 1845 : J. W. Moore.—The
first ediiion of this work was issued in 1848. Since that time the able
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author, Mr. R, C. Taylor has died, and this second edition has been

brought up lo the present lime under the supervision and labors of Prof.

Haldeman. The original work was a vast repository of knowledge on

the subject of Coal, both scientific, praclica!, and commercial, a result of

extensive personal knowledge of Coal mines and Coal, as well as of

the literature of the subject. Moreover the subject of iron, particu-

larly the iron trade—as it is so often a part of the industry of a coal

region—came in incidentally and added greatly to the useful char-

acter of the work. In preparing the new edition, the work has been

rendered more especially American, by enlarging the American part

both with respect to the subjects of Coal and Iron, while the chapters

treating specially of other parts of the world, have been omitted.

These additions have been made with care and fullness, and the work

is in itself a library on Coal, Coal Formations, all kinds of combusti-

ble maierials in the earth, Coal mines and Mining, while it also con-

tains much information on Iron, Iron furnaces, and the iron productions

of different parts of the country and the world. New maps on the

Coal formations of lovva, Wisconsin, Illinois and Alabama have been

added from ihe publications of Dr. Owen and Prof. Tuumey-

IIL Botany.

1. Sexual reproduction in the Lower Cryptogamia.—The reprint of

Henfrey's Report in the numbers of this Journal for January and

March, 1853, followed in the Miiy number (p. 455) by references

to later investigations, brings down to a comparatively recent date the

history of discovery in this important department of physiology. M.
Thuret has continued his researches upon the fecundation o^ \he Alga^

and, in Annales des Sciences Naturelles, vol. ii, No. 4 of the fourth

series, announces that he has obtained direct proof of the impregnation

of the spores by the aniheridia in the common Fucvs vesicjtiosus imd other

dicEcious species, which on this account offer the best facilities for the

investigation. The oclospores having escaped from the conceptacles of

the mother-plant, the 8 contained spores soon escape from the dissolving

epispore, and from an extremely delicate membrane which Thuret finds

within the latter. When they thus become free in the water (which

they do within an hour or less after the octospores are shed from the

conceptacles), the spores are round, olive-yellow bodies, entirely desti-

tute of any integument; but after some hours a membrane of cellulose

begins to form on their surface. In experiments upon these dioecious

species the spores may be submitted to the action of the anfherozoides^ so

abundantly shed from the aniheridia of the male plants, which move free

and spontaneously in the water with such vivacity, and which in this case

come into direct contact with the naked spores ;—or the latter may be

kept separate from the former. In the first case the spores arejecun'

dated and germinate : in the second^ they do not germinate at alL On
placing the spores in water containing some antheridia, the antherozoides

were seen under the microscope lo attach ihemselvea in great numbers

to the surface of a spore, and even to communicaie to it a rapid rota-

tory movement, lasting for about half an hour,—which movement, a«

Thurel satisfied himself, was caused solely by the conjoint action of the
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vibratile cilia of the attached anlherozoides. The latter continue their
usual moven:)ent, though with diaiinished vivacity, for some lime after
the spore comes to rest. The next day afrer the spores had been in

contact with the ayitherozoides they were found lo be clothed with a
membrane of cellulose; and on the same or the following day, or
sometimes later, the first partition appeared, dividing the spore into two
cells

; one of these began to form a slight protuberance at a point per-
pendicular to the partition, which soon elongated into a hyaline slender
filament,— a sort of radicle, by which the germinating planilet is

attached,— while the cell at the opposite extremity enlarges and divides
to produce the rudimentary frond. On the oilier hand, spores under
the same circumstances, except that they were kepi separate from the

antheridia, remain unchanged for several days, and then are decom-
posed, or else they become covered with a cellulose coat and then make
some abortive attempts at germination, but end by undergoing decom-
position wiihin ten or fifteen days. Having repeated these experiments
many times upon all ihe dicecious species of the coast of Normandy,
always with the same result, Thuret announces it as an ascertained
fact, that the spores of Fucacece are incapuble of germinating and of
reproducing the species without the concurrence of the antherozoides.

Moreover, no germinations could be produced when the spores of one
species were mingled with the anlherozoides of another of the same or
of an allied genus,—showing the usual reluctance to hybridism;
except in the case of spores of Ftictis vesicu/osns mixed with the

ontherozoides of F, sej-ratus^ whoti germination readily took place; but
the supposed hybrids, though well developed up to a certain stage, were
not brought to perfection so that their character could be demonstrated.
The striking resemblance of this whole process to that of fectinda-

tion in animals will not fail to be noticed. To the question wheilier the

dnlherozoides penetrate into the interior of the naked spore, Thuret
answers that nothing authorises him to think so, as he has never found
any evidence of siich penetration ; while in certain species he has proof
that the spores were fecundated by aiUherozoides which were arrested
hy a mucilaginous external coating produced by the dissolution of the

epispore or otherwise.
In a second pari of this memoir, published In Ann. Sci.Nat., ser. 4, vol.

"U No. 1, M. Thurel gives the result of his continued observations upon
the fructification of the Florideous Al(;se. In these, the antheridia,

(which were first discovered by Ellis in 1757), have now been detected
in the greater pari of the species of all the principal groups; but the

contained corpuscles analogous to the active anlherozoides of the FucU'
*^^«, are not found to exhibit spontaneous movement, nor to be iiirnished

^ith cilia or other locomotive organs. Probably antheridia exist in all

these plants. Their general occurrence, and their position and struc-

ture seem to indicate their function. But while their mode of action
is not known by observation, Thuret has ascertained that the spores
"^ay and often do germinate without any contact with the corpuscles.

Still later (as we learn from an abstract given by Henfrey, in Ann.
&»d Mag. Nat. Hist, for May last), Dr. Pringsheim, of Berlin, has discov-

6fed anlherozoides or spermatozoids in Sphacelaria and CJadoslephus^

resembling the corpuscles of Floridetz in form, but furnished with two
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cilia like those of the Fucacece^ and moving aclively in the same man-

ner. His observations upon the fecundation of Fucus vesicuhsus

confirm those of Thuret. Dr. Pringsheim has also found indications of

bisexual reproduction in the green fresh-water -4/^c^,' and in Vaucheria

he thinks he has confirmed Vaucher's original idea that the 'horns'

perform the function of anthers. These, according; to his researches,

are really antheridia, their contents being converted into minute vesi-

cles, the i^ij of a line in diameter, furnished with two unequal cilia, by

which, when set free by the bursting of the horn at the apex, they move
rapidly in all directions, "great numbers (twenty, thirty or more) mak-

ing their way into the opening of the spore-fruit, and coming into con-

tact with the tough mucilaginous layer bounding the contents. After a

time a distinct membrane appears all over the mass of contents of the

spore-fruit, converting it into a free cell (the spore) ; and the author

stales that he several times saw a largeish, colorless corpuscle inside

the mucilaginous coat of the contents ; he believes this to have been a

spermatozoid which had penetrated into the mass. The process as here

described is therefore the impregnation of a mass of contents by a

spermatozoid, and a subsequent formaiion of the cell-membrane of the

spore." Pringsheim maintains here, and in a recent memoir on the

structure of the cell in plants, that the primordial utricle of Mohl, the

protoplasmic layer, does not cause the coat of cellulose or permanent

cell-wall to be formed upon its surface, as Mohl maintains, but be-

comes actually transformed into the cellulose coat ! We wait to learn

how Mohl will regard ihis view. A. g.

2. Trecul; Formations Secondaires dans les Cellules Yegetales,

An elaborate memoir, in Ann. Sci. Nat., ser. 4, vol. ii, illustrated by

numerous figures, of which the principal conclusions are ; that the vege-

table cell can produce secondary formations or deposits on the oulside

as well as the inside of the primary membrane; some thickening in

one way, some in the other, and some in both ways ; that the spiricules

reticulations, rings, &:c., are originated by the primary membrane
which precedes them, and that they are hollow; thai in the case of

some vessels or cells composed of three zones, as in Taxus, the inter-

mediate zone is the youngest; that, consequently, the secondary mem-
branes are not due to sedimentary matters deposited by the liquids

contained in the cells; and that the cavities of contiguous wood-cells

communicate by real perforations of their parielies. a. c
3. Mold on Chlorophyll.—An article in the Botanische Zeituvg, for

February last, is reproduced by Henfrey, in an English translation, io

Ann. and Mag. Nat, Hist, for May and June, 1855. With the thor-

oughness- which characterises Prof. MohPs researches, he first combats,

apparently with complete succea;, Nageli's view of the utricular nature

of chlorophyll-granules, showiug that they have no investing membrane

distinct from the contents, still less a cellulose coat comparable with the

cell-membrane. He still believes that the grains of chlorophyll do not

belong to the ternary series of products" at all, but consist of a soft

proteinous substance, related to albumen, in which in most cases one

or more starch-grains are imbedded, and which owes its green hue lo

ihe presence of an extremely small quantity of green coloring matter,

seemingly deposited only or principally iu its outer layer. By demon-

f
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straling the occurrence of chlorophyll in cells which contained no
starch, or the growth of the green globule^s after the slarch-grairs [javo

vanished, and in other cases the simultaneous increase of starch and
chlorophyll grains in the same cells, Mohl has shown the groundless-

ness of Mulder's hypothesis, that chlorophyll is formed of starch altered

by deoxydation, and that the evolution of oxygen by green foliage is

merely the result of this supposed transformation of starch into green
coloring matter and wax ; and he maintains that, by appropriate evi-

dence, he has abundantly demonstrated the principal mass of chloro-

phyll-grains to consist of a substance allied to protoplasm, which
certainly cannot originate from a metamorphosis of the constituents of
starch. A. g. ^

4. The Seeds of Magnolia,—In a paper read before the Linnrean *^

Society in November last (of which an abstract is given in A7in, and
Mag, NaL Hist, for May last), Mr. Miers is led to question the view
taken in the Genera of N, Am, Plants Illustrated^ viz, that tlie fleshy

integument of the seed of Magnplia is a proper seed-coat, arising from
the external coat of the ovule ; and, indeed, he insists that it is an aril-

his^ov in other words an accessory covering, not found in the ovule but

formed at a later period, A careful re-investigation of the ovules and
seeds in a fresh stale enables us positively to state that the latter suppo-

sition is incorrect; that no accessory covering is formed over the ovule

or seed
; that the outer coat of the former, which is thick and fleshy

from the first, and has the vessels of the rhaphe imbedded in it, thick-

ening still more as the seed grows, becomes the red fleshy envelope,

while a series of new cells formed on its inner face, and elongating

transversely as they multiply by division, gives rise to the crustaceous

integument ; the inner coat of the ovule meanwhile remaining thin,

and forming a delicate membrane more or less closely adherent to the

albumen. Mr. Miers' view, therefore, is correct only as respects the

innermost covering of the seed. A. g.

5. Bertoloni: Miscellanea Botanicd^ fasc. 13 & 14. Bologna, 1853.

These fasciculi contain each an academical lecture, and the characters
of a hvf supposed new species of plants. In the 13ih, as in several

former fasciculi, the materials are unfortunatefy furnished by a set of

the specimens collected many years ago in Alabama by Dr. Gates, and

distributed to subscribers. We enumerate the seven plants here named,
described, and figured, to show what Signor Bertoloni makes of them.

(1.) His Nicotiana humilis^ Si new species with opposite leaves! is

IHpteracanthus ciliosns^ Nees.
(2.) Persea lo7igipeda, of which the author may truly say, ''Noa

j^eperio inter Perseas hactenus evultratas," since it is evidently Chryso-

oalanus oblongifalius,

(3.) Tridwsfemma Unariafoliurn, isJuckily of the right family and
genus

: it is T, lineare, Nuiu
(4.) Basystoma titbuloia is Macranthera fuschio ides ^ Torr.

(5.) Hypericum punclulosum is H, cistifolium, Lam. (H, opacum,
Torr. & Gr.)

(6.) Ascyrum Plumieri is A. Cmx-Andrea, Lin.
^

,
(7.) Empelrum aciculare is Ceratiola ericoides^ Michx- A. g.
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6. Pfof, Braun; " On the ohliqtie direction of the Ugnemis Jibre,

and fhe twist of the trunks of trees occasioned therely C read before

the Academy of Sciences at Berlin, and published in its Proceedings.

This twist of ihe wood of many trees is a phenomenon well known to

wood. cullers, shingle-makers, carpenters, and others, but almost entirely

neglected by botanists. The distinguished geologist, the late Leopold

von Buch, appears to have first directed the attention of scientific men

toil; and De Candolle, in his Organographie (1827) was the first

botanist who spoke of it- Little has since been done to substantiate or

elucidate the phenomenon. In the pamphlet before us Prof. Braun

gives the result of a great many observations made by himself in Ger-

any, by his brother in France and Spain, and by the writer of this

notice in the Mississippi Valley,

^ Most trees show this obliquity of the woody fibre more or less. In

certain species the twist is almost uniformly in the same direction; in

others both directions occur with about equal frequency ; while in not

a few no iwisl is distinctly observable. Sometimes the same direction

prevails in the majority of the species of a genus, or even of a whole

family : in other cases opposite directions occur in the same genus or

family ; and it is curious to remark that in some instances nearly allied

species of Europe and America twist in op[)osite directions. In a few

instances the fibre of a young tree is twisted in one direction; that of

the old tree in the opposite direction.

In speaking of the direction, it is necessary to come to an under-

standing, first of all, as to what we mean by right or left, a distinclion

attended with more difficulty than would appear possible. Prof. Braun

follows De Candolle and others in viewing the Iwisl or coil objectively ;

imaffinini;^ himself in the centre of the coil. Thus viewed, the bean-
ie o

vine turns to the /e/?., the hop-vine to the rights &c. Linnteus and

others, however, have adopted the opposite, or subjective view, and

regard the bean and other leguminous plants as turning to the right, as

they appear to an observer standmg before the coil.

The twist of the fibre may be discerned in splitting the wood, or in

its cracks when the barlj is ^tripped off, or in the course of the fissures

made by lightning. Very often the bark itself, at the angles or super-

ficial lines of the trunk, indicate the direction of the wood within very

distinctly. We make a few e:^racls from 167 species observed.

No manifest twist has been observed in species of Fogus^ JvglanSj,

and Career, either in Europe or America, nor in Ufinus^Ailanthus^ Fraxi'

nus, Acer dosycarpum^ Gfeditschia or Robinia^ though the latter exhib-

its a very slight twist to the left. The woody fibre twists to the rlgfit

in Pinus Strobus^ Ostrya Virginica^ the Chestnut of Europe, the Eu-

ropean and American Salices^ Populus pyramidalis^ Cornus Flonda^

Liriodendron (in Indiana and Illinois, though in cultivated specimens

the twist was found to be the other way ; but more observations are

required), the Peach, Plum, and Cherry trees, and in the European

Cercis Siliquastrum^ the only Leguminous*' tree known to twist to the

right. The twist to the left hand is the more common: it occurs in

most Conifera:^ especially In Juniperus Virginiana, Taxodiuni dis-

tichum^ Pinus syhestris (of which young trees twist, however, in the

opposite direction), Picea excelsa, &c., Betula and Alnus, Oslrya vui-
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garis and Casfanea Americana (both in opposite direction to the nearly
allied species of the Old World), Quercus Rohur^ Populus angulaia^

Caialpa^ Msculus Hippocastanum, ihe Pear tree, and more than any
other the Pomegranate, also most Leguminous trees.

Most American Oaks, the Sassafras, Acer nigrum^ the Apple-tree,

&c., twist about as often to the right as to the left.

The cause of the apparent twisting is not easily ascertained. It is

not occasioned by an actual twisting of the whole stem, but belongs to

the growth of the successive annual layers. Prof. Braun connecls it

with the growth of the wood-celis, of which the ends, at their formation

are horizontal ornearly horizontal, become wedge-shaped as they elon-

gate ; and if these wedges assume the same direction in the whole cir-

cumference of the stem, as they are apt to do, the wood-cells would
assume a certain obliquity ; so that this twist of the wood is connecied

with the intimate nature or disposition of the cells themselves. But
this is not sufficient to explain the higher grades of the obliquity, which

sometimes reaches an angle of 45 degrees. *It would here be desirable

to ascertain whether the cambium cells divide in this oblique direction

and high angle.* Any one who may take an interest m these investi-

gations is requested to institute observations and make memoranda,
noting the number of trees observed, as well 83 the direction and angle

of the twist observed, if any.
^^

g, e.

7» The Wellinglonia ofLindley.—Tn a comnaunication to the Botanical

Society of France in June, 1854,t M. Decaisne has confirmed the view

^vh;ch we had suggested, in this Journal and elsewhere, that the gigantic

Coniferous tree to which Dr. Liodley gave the name of Wellinglonia

gigantea is nothing more thafi. a second species of Red-wood or

Sequoia, which must therefore, bfear the wdvae^S. gigantea. Decaisne
justly observes that two forms of foiiage occur in a more or less marked
manner in most ConifercB, not excepting the Sequoia sempervirens ^ which
on the same branch often presents both imbricated and distichous

leaves;—that in the structure of the fruit and seeds the common Red-
^vood and the so-called Wellinglonia are identical, the only difference

being that the cones of the latter are larger;—that the structure is not

like that of Sciadopihjs;—and finally, that the wood of the two trees

is similar, both abounding with the red coloring matter, soluble in

water, from which the Red-wood takes its name; M. Decaisne, how-
ever, appears not to have seen the male flowers, which, as we formerly

remarked, are alone wanting to confirm the perfect generic identity of

Wellinglonia with Sequoia.
From M. Boursier de la Riviere, the French consul in California, M.

Decaisne has likewise received specimens of a new California Conifer,

* Our common Tupelo, or Pepperidge, or ^'^yssa TV'ould be a good subject for

the investigation, since the obliquity of its wood is generaUy veij considerable and
the layers of a certain number of years incline in the opposite direction from those

of the preceding layers *
- *' ®'

\ Bulletin dela Sociite Botamqit^ de France, fondk le 23 Avril,lS54:, Vol.1,

No. 2, p. 72.—This is published in monthly numbers, each of 44 to 60 pages 8vo,

We have received the first volume and two 'fascicles of the second of tins pubhca-

*J^n, and find it full of interesting matter, showing the great actjvitj and ability ^iih

^bich this Society has begun its work. M. Brongniart was the first President, and
"^aa succeeded by M. Decaisne for the current year.

SfccoNB Series, VoL XX, No. 69.- Sept., 1856. S6
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whicli he refers to Chamacyparis^ and names C. Bonrsieri^ distinguished

by its short leaves, very closely imbricated, oval, acuminate leaves,

furnished with a gland about the middle.

Decaisne distinguishes from our Jaxodium the Mexican tree, under

the name of Taxodium MontezumcE. a. g.

P 8. Does Sea-water kill Seeds?—A question which has an important

bearing upon the actual or possible dispersion of many species over

the large geographical area which ihey are found to occupy, and there-

fore upon the problem whether the same organic being was created at

one point, or at several or many widely separated poinis, on the face of

the globe. It is commonly believed and staled that seeds—those of

maritime plants excepted

—

will not germinate after exposure to salt

water : and so general is the belief, that no one, so far as we know, has

made the experiment until now, when the distinguished naturalist, iMr.

Darwin, has shown that seeds of various kinds will germinate promptly

after prolonged immersion in sea water. The account of his simple

but well-devised experiments is given in the London Gardeners'' Chron-

icle for May 26lh, 1855. We copy the principal part of it.

"As I had not the least notion when I began, whether or not the

seeds would be all killed by a single week's immersion, 1 at first took

only a few, selecting them almost by chance from the different great

natural families; but f am now trying a set chosen on philosophical

principles, by the kindness of Dr. Hooker.
^' The sea-water has been made artificially with salt procured from

Mr. Bolton, 146, Holborn Bars, which has been tested by better chem-
ists than men, namely, by numerous sea animals and algas having lived

in it for more than a year. The seeds were placed in separate bottles,

holding from two to four ounces each, out of doors in the shade: the

mean temperature has during the period been about 44°, rising during

one week to a mean of nearly 48°. Most of the seeds swelled in the

water, and some of them slightly colored it, and each kind gave to it

its own peculiar and strong odor. The water in which the Cabbage
and Radish seeds were placed became putrid, and smelt offensively in

a quite extraordinary degree
; and it is surprising that any seeds, as was

the case wilh the Radish, could have resisted so contaminating an influ-

ence
;
as the water became putrid before I had thought of this contin-

gency, it was not, and has never been, renewed. Talso placed seeds

in a quart bottle in a tank filled with snow and water, to ascertain

whether the seeds kept at the temperature of 32° would belter resist

the salt water; this water, like that in the small bottles, to my surprise,

became turbid and smelt rather offensively. In the following list 1 have

no reason to suppose, except in the cases where so stated, that the seeds

have endured their full lime.

"(1) Seeds of common Cress (Lepidium sativum) have germinated

well after 42 days' immersion ; they give out a surprising quantity of

slime so as to cohere in a mass. (2) Radishes have germinated less

well after the same period. (3) Cabbage seed : after 14 days' immer-

sion only one seed out of many came up ; I think this is rather strange

lonsidering that the cabbage is a sea-side plant ; in the ice-cold salt

water, however, several have come up after 30 days' immersion. (V
Lettuce seed has grown well after 42 days

; (5) of Onion seed only »
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few have germinated after the same period; (6) Carrot and (7) Celery
seed well afier the 42 days; (8) Borago officinalis^ (9) Capsicum, (10)
Cucurbita ovifera, have germinated well after 28 days' immersion ; the
tw'o latter, rather tender kinds, were also tried in the ice-cold water,
and have germinated after 30 days' immersion. (11) Savory, or Satu-
reja, has grown somewhat less well after 28 days. (12) Linum usilatis-

simum : only one seed out of a mass of seeds (which ga've out much
slime) came up after the 28 days, and the same thing hai)pened after

14 days; and only three seeds came up after the first seven days' im-
mersion," yet the seed was very good. (13) Rhubarb, (14) Beet, (15)
Orach, or Atriplex, (16) Oats, (17) Barley, (18) Phalaris^Canariensis,

have all germinated excellently after 28 days; likewise these six latter

after 30 days in the ice-cold water, (19) Beans, and (20) Furze or

Ulex: of these a few survived with difficulty 14 days ; the Beanswere
all killed by 30 days in the ice-cold water. (21) Peas germinated
after seven days, but were all dead after 14 days' inTmersion out of
doors, and likewise after 30 days in the ice-cold water. (22) Trifolium

incarnatum is the only plant of which every seed lias been killed by
seven day's immersion; nor did it withstand 30 days in the ice-cold

salt water. (23) Kidney Beans have been tried only in the latter

water, and all were Jead after the 30 days.

''As out of these 23 kinds of seed, selected almost at hap-hazard,

the five LeguminossD alone have as yet been killed (with the exceptioa

of the Cabbage seed, and these have survived in the ice-cold water),

one is tempted to infer that the seeds of this family must generally

withstand salt water much worse than the seeds of the other great nat-

ural families; yet, from remarks' in botanical works, I had expected
that these would have survived longest. It has been really curious to

observe how uniform, even to a day, the germination has been in almost

every kind of seed, when taken week after week out of the salt water,

and likewise when compared with the same seeds not salted—all of

course having been grown under the same circumstances, namely, in

glasses on my chimney-piece, so that the seeds from the day of being

planted have been always under my eye. The gqrmination of the

Rhubarb and Celery alone has been in a marked degree altered, having

been accelerated. With respect to C^volvulus tricolor, not included

In the above list, I may mention that many of the seeds gerniinated and

came out of their husks, while still in the salt water, after six or seven

days' immersion.
"To return to the subject of transportal, I may state thai in * John-

ston's Physical Atlas' the rates of 10 distinct c\inen\3 in the Atlantic

(excluding drift currents) are given, and the average of them is 33

nautical miles per diem; hence in 42 days, which length of immersion

seven out of the eight kinds of seed as yet tested have already stood,

a seed might be readily carried between 1300 and 1400 miles.

*'I will conclude this toojengthy communication by observing that

all the 40 Xo 50 seeds which I have as yet tried sink in sea-water: this

seems at first a fatal obstacle to the dissemination of plants by sea

currents; but it may be doubted whether most seeds (with the excep-

tion of the wiDced kinds), when once shed, are so likely to get washed
into the sea as^'are whole or nearly whole plants with their fruit, by
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being carried down rivers during floods, by water-spouts, whirUvindg,

slips of river-cliffs, &c., continued during the long lapse of geologically

modern ages. It should be borne in mind how beautifully pods, cap-

sules, &c,, and even the fully expanded heads of the Composilse, close

when wetted, as if for the very purpose of carrying the seed safe to

land. When landed high up by the tides and waves, and perhaps

driven a little inland by the first inshore gale, the pods, &:c., will dry,

and opening will shed iheir seed ; and these will then be ready for all

the many means of disposal by which Nature sows her broad fields,

and which have excited the admiration of every observer. But when
the seed is sown in its new home, then, as I believe, comes the ordeal ;

will the old occupants in the great struggle for life allow the new and

solitary immigrant room and sustenance .?"

It would be well to submit to this experiment the seeds of a consid-

erable number of those very species which naturally occur in two or

more widely separated areas. And also to take the seeds of indigenous

individuals, rather than of those of long-cultivated plants, which last

certainly possess augmented vegetative power, though perhaps they

may not offer increased resistance to the action of salt water.

We have just learned from Mr. Darwin that some of these seeds

have germinated after 82 and 85 days' immersion in sea-water, namely,

those of Radishes, Beet, Atriplex, Capsicum, Oats, Cucurbita, Rhubarb,

Lettuce, Carrot, Celery, and Onions*^
*"

""
A. g.

"*
9. Ravenel; Fungi Caroliniani ExsiccalL Fasciculus III. John Rus-

sell, Charleston, S. C 1855.—This fasciculus appears to be an im-

provement on the preceding ones, especially in its almost entire exemp-
tion from typographical errors, by which the others are so much de-

faced. The index has a much neater appearance. The specimens
are generally good, and in sufficient quantity for illustrating the species/

Foreign purchasers will be pleased to find so large a proportion (this

century contains over sixty) of species peculiarly American. Many of

these were never before published. Several fine species have been
furnished from beyond the limits of Carolina ; as the pretty Aregma
speciosnm, Fr., by Dr. Sarlwell of New York ; Bulgaria rxifa, Schw.,

by Dr. Michener of Pennsylvania; a new Cladosporium by Mr. Beau-
mont of Alabama ; the fine Slereum pergameneiim^ Berk. & Curt.,

and Xylaria (Edipus, Mont., &c., by Hon. T, M. Peters of the same
State. This latter gentleman has been particularly successful in the

discovery of new species of cryptogamic plants, thus supplying a new
instance of what can be done for the advancement of science in the

leisure intervals of professional life. Mr. Ravenel has himself given

several fine forms of Corticium and Spharicecp. ; a new genus Rave-
NELiA, founded on the Sphceria epiphyUa^ Schwein., of which Mr,

Berkeley has sent us a second species from India, and two very pretty

epiphytes growing upon Toxicodendron, viz: IJredo Toxicodendri^
Berk, & Rav., and Pileolaria hrevipes, B, & R, This last has a very

suspicious affinity to Uromyces^ and unless some character niore im-

portant than the length of its pedicel should be found to distinguish

Pileolaria^ this new species will present a good reason for uniting the

two genera.
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We have not made any critical examination of the species in this

Fasciculus, but we should judge that there would be little need of fu-

ture correction, FoJyporus dealbatus^ n. sp., does not seem to be the

plant upon which that name was originally imposed, but agrees with

what we have in our collection as P. luteus^ Nees. Sphceria elongaia

is a species of Valsa^ an eitor loo extreme to be accounted for but on

the supposition of extreme carelessness. But as these two errors exist

in the volume through Mr, RavenePs too great reliance upon ourself,

we will share their responsibility with him. M. A. c.

IV. Astronomy.
#

1. Cornet^ 1855, II, (Aslron. Journal, No. 85),—A new comet^ was

discovered at Florence on the third of June last, by Dr. Donati. It

was also seen the next day at Gotlingen by Dr. Klinkerfues, and at

Paris by Mr. Dien. Dr. Donati was unable to detect nucleus or tail,

and estimated it as fainter than the nebula in Hercules.

From the observations at Berlin, June 5, 6, 7, Mr. Bruhns has com-

puted the following elements :
*

Perihelion passage, 1855, May 29, 23896, Berlin M. T.

Long, perihelion, - - - 240° 15' 18-''4

asc, node, - - - 260 52 43- 1

22 58 27- 1Inclination,

Log. q.

Motion retrograde,

9-745678

2. Heport on the Shooting Stars of August 9th and lOlh, 1855 ;
by

Edward C. Herrick.—The following observations made at New Ha-

ven, Connecticut, show that the meteoric display of August has occurred

this year with the usual characteristics.

The evening of Thursday, August 9, was clear and beautiful. Be-

tween IQfi 25^n p. M, of the 9ih and 2^ 30^ A. M. of the lOth, three

hundred and eighty^five different shooting stars were noted by three ob-

servers, viz, Prof. Alex. C. Twining, Mr. Christopher D. Seropyan and

niyself.

Many of these meteors were brilliant, and about four-fifths of all

were conformable to the usual apparent radiant, or point of divergence,

near the cluster in the sword-handle of Perseus. The following table

shows the number of meieors seen per hour in the different parts of the

sky, and also the number of those which were conformable to the

radiant

:

F

lOh asm to llh p M. E. 18, of which 12 conformable.

S. VV. 14 7

N. N. W. 17 12

49 —31

ll*' to midnight, E. 37 27

S. W. 26 -i-s

N. N. W. 16 13

— 79 — 62
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Midn. to Ih A. M. (lOlh), E. 42 37 c.

S. W. 30 27

N.N. W. 26 22
98 — 86

Ih io2h E. 53 44
S. W. 26 24
N.N.W. 31 24

no — 92

21' to 2h SO™ E. 22 16

S. W. 14 10

N. N. W. 13 9 .

49 — 35

During the night of Friday, the lOlh, the sky was somewhat embar-

rassed by clouds during the whole period, about one-sixth part being on

an average obscured. Observers: Prof. Alexander C. Twining, Mr.

Francis Bradley, Mr. Ch. D. Seropyan. Different meteors seen, two

hundred and ninety,, as follows

:

10^ 3001 to llh p. M., N. N. E. 11, of which 7 conformable.

W. 19 14

S. E. 15 14
45 — 35

1 15' to midn., N. N. E. 40 34
W. 34 27
S. E. 35 26

109 — 87

Midn. toli'A.M. (llih), N.N.E. 53 47
W, 32 26
S. E. 51 47

136 — 120

The night of the 11th was clean Mr. Bradley, watching alone,

looking chiefly towards the N. and E., observed thirty-seven mete-

ors in the hour from 10 to 11 p. m., about half of which were conform-

able. Professor Twining watching alone, and having the sword-handle

of Perseus in the centre of his field of view, observed from 1^ 55"" to

3^ A. M. of the I2{h, ffty-eight meteors, of which forty-five were con-

formable. The visible courses were shorter than on the two previous

nights, and fewer trains were left.

The night of the Pith was also clear. Prof. Twining, watching alone,

from Ih 30 n to 2^ 45™ a. m. of 13th, observed thirty-six meteors, of

which twenty appeared to diverge from the constellation Perseus, ana

eight from some point near the zenith.

Tuesday night (14th) was nearly clear. Between 1^^ 10"^ and 2^ 10

A, M. (15th) observations were made by myself wiih Charles C. ^^"1^ p'

and thirty-three different shooting stars were seen, viz, 16 in N. N. *^*

and 17 in the west. Of these most were so remote that the place or

the radiant could not be well determined. Of a few the divergent point
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was about a degree vertically above the cluster in the sword-handle

of Perseus, and many of the others were generally conformable to that

vicinity.

On the same morning Prof. Twining observed sixteen meteors, from
3^ 8"^ to 3^ 40™ A. M.

On the night of the 9th, the place of the radiant, or centre of the

area in which the visible paths of the meteors traced back would inter-

sect, was in my judgment about R. A. 35°, North dech 56*^.

The position of this point among the stars seems to have undergone

no very certain change since 1837 and 1838, before which it was not so

well ascertained.

From about midnight onward we saw on the first night of observa-

tion, (9th), a faint light hardly a degree high, along the northern hori-

zon, which we supposed might be the Aurora Borealis. At 1 a. m. this

appearance was not discernible in the North, but the Zodiacal Light

was then becoming apparent in the N.^N, E., although its outlines could

hardly be determined. By 2 a. Mvlhe Zodiacal Light was quite con-

spicuous, yet ill defined, appearing in position and extent as at this

period in former years.

A faint illumination of the Northern horizon was also observed on the

night of the lOih, but on account of clouds its character could not be

certainly determined.
Kew Haven, August, 1855*

V. Miscellaneous Intelligence,

1. The Smithsonian Institution.—Note.—In our article upon this

Institution, in the July number of the Journal, on p. 10, we find that

we have unintentionally done injustice to the views and consistent course

of action of the Hon. J. A. Pearce, of the U. S. Senate ;—having been
misled by placing a reliance on the correctness of certain statements in

*' Mr. Meacham's Report," (p. 258,) which, it appears, we ought not to

have done.

It certainly involves no unfavorable implication that a person should

change his mind on further experience, and under a change of circum-

stances. And, assuming the full correctness of Mr. Meacham^s ac-

count, our object was to show 1st, how naturally and properly a Senator

might have advocated in Congress " the library plan," in preference to

any other then proposed, and afterwards, as a Regent, cordially sustain

the plan of operations actually adopted : and 2nd, that the doing so

clearly proved that he did not understand the law as it passed to pre-

scribe '' the library plan," to the exclusion of the other active operations

which have been so successfully undertaken.

We find, however, that Mr. Pearce has steadily supported the plan

which was finally adopted from the lime of its adoption to the present,

a plan which combines the library idea with the scheme of scientific

inquiry and investigation.

Mr. Meacham's account, in giving (p. 257) first a sumnriary of Mr.

Choate's arguments for the amendments introduced by him into the bill

reported by Mr. Tappan, and immediately following this by the state-

ment that *' Mr, Pearce also advocated the views of Mr. Choate ;" and
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by quotations as if from a lengthened speech,—conveys, and seems in*

tended to convey the impression that Mr. Pearce addressed the Senate
in support of Mr. Choate's distinctive propositions. Whereas, a refer-

ence to the Congressional Globe of January 13, 1845, shows that

Mr. Pearce's few remarks were made before Mr. Choate's propositions

were brought in, and his speech "at great length upon the subject" de-

livered
; and that they were made upon a special question, namely,

upon striking out a provision in Mr. Tappan's bill requiring an exclu-

sively scientific library, viz : "that the books to be purchased for said

Institution shall consist of works on science and the arts, especially

such as relate to the ordinary business of life, and to the various me-
chanical and other improvements and discoveries which may be made."
Moreover, as between Mr. Tappan^s general plan, then before the Sen-
ate, which provided for the appointment of a staff of salaried profes-

sors, and for an institution modeled on the plan of the Imperial Jardin
des Planies, menageries and all^Jp be supported on the small income
of Smithson's bequest, and a plan/contemplating mainly a library, it is

not surprising that a person of such sound practical judgment should

have preferred the latter.

Perhaps it is worth noticing, .fitially, that the several extracts from
Mr, Pearce's remarks on this occasii^n as* mven in Mr. Meacham's Re-
port (i

<?'

comprised his whole speech, and indeed more words than the full report

in the Congressional Globe contains.

_
2. Introduction of Bomhi/x Cynthia into Europe.—The introduc-

tion of this Silkworm into Europe, which is apparently attributed to

Prof, Milne Edwards, in the January number last, took place as fol-

lows, as we learn from a Periodical published at Calcutta:
" An Italian gentleman, Signer Bergonzi, being desirous of introduc-

ing the Palma Christi silkworm into Piedmont, applied through a com-
mon friend to Mr. Piddington for a supply of the eggs, which were ob-
tained through Mr. Payter of Bogorah and sent to Professor Baruffi of
Turm, but after repeated and varied trials it was found impossible to

make the eggs reach Italy in a living state. Sir William Reid having
been appointed Governor of Malta, it was thought that the chances of
success would be much increased if the insect could be first propagated
at Malta, where the Palma Christi is abundant, and where it would also

be a great acquisition to the poor but industrious population of that isl

and, in which expensive attempts to introduce the mulberry have wholly
failed from the poverty of the soil. That Sir William Reid heartily

Jent his cooperation we need not say ; and after a series of trials and
failures too long to relate here, and at the end of two years of patient

endeavors, a few of the moths, the progenitors of which had been bred

in Calcutta by Mr. Piddington, and were actually spinninty their cocoons
on board the steamer on her passage down the river, in boxes contrived

to afford them air and every convenience, laid their eggs, probably in

Egyp^ and the next generation of worms were born and reared in the

Palace of the Knights of St. John of Malta

!

=
From Malta, eggs have already been sent to Piedmont and to

Rome, and we believe to Egypt. Sir William Reid conlemplales dis-

tributing them, with the aid of the Peninsular and Oriental Company,



Miscellaneous Intelligence^ 289

who have handsomely given their best assistance 'o this useful enter-

prise, on all the shores and islands of the Med iter raneaff, and he

has been furnished, (as well as the Royal Agricultural Society of

Turin, which has taken an earnest interest in the project,) with com-

plete directions for the breeding and manufacture of the silk by the

gentlemen we have named above ; and these will be no doubt transla-

ted and circulated so as to enable the poor peasantry of those countries

to find considerable resource from a plant which abounds every where

about their cottages and fields.

3. American Associaiion for Hie Advancement of Scienc^.^—The
ninth meeting of the American Association was held at Providence,

during the week commencing with August 15th, Dr. John Torrey be-

ing the President of the meeting, . The ne:^t meeting was appointed to

be held in August, 1855, at Albbny', ^. Y., and Prof. James Hall of

Albany was elected President for that meeting and the ensuing year.

The contributions to the meeting,' m addition to the Address of the

retiring President, J. D. Dana, and a Report on the Progress of Or-

?i

Wo
»x

onomy and Mathemat

On Solutions by Geometrical Construction. By Thomas Hill, of

Waltham, Mass. ^ ^

New Tables for determining the valu^ of those co-efficients of the

Perturbative Functions of Planetary Motion depending i^pon the ratios

of the mean distances. By J. D. Runkle, Naut. Aim- Cambridge.

New Tables for converting longitudes and latitudes in A. R's and

Dec!, By J. D. Runkle.
Researches in Analytic Morphology—Transformation of curves.

By Benjamin Peirce, Cambridge.
Solution of Adam's Prize Problem for 1857, By Benjamin Peirce,

Cambridge.

The determination of Longitudes by Occultatlons of the Pleiades.

By Benjamin Peirce, Cambridge.
Partial Multipliers of Differential Equations. By Benjamin Peirce,

Cambridge. ^

The Catenary on the vertical right cone. By Benjamin Peirce,

Cambridge.
, .

The motion of a Heavy Body on the circumference of a circle,

\vhich rotates uniformly about a vertical axis. By Benjamin Peirce,

Cambridge.

Resistance to the motion of the Pendulum. By Benjamin Peirce,

Cambridge,
t> t\ n u v

Contributions to the Atmospherology of the Sun. By L'r. O. W. i:*-

Peters, Cambridge. . , . .

On the temperature of the Planets, and on some of the conclusions

resulting from this temperature. By Prof. Elias Loomis.

On the mean distance from the Sun, Inclination of Orbtt, and Lqua-

torial characters of the Asteroid Planets. By Prof. Stephen Alexander.

On the physical phenomena presented durmg the Soiar Eclipse of

May 26, 1854. By Prof. Stephen Alexajjder-

Skco^d Series, Vol. XX, N'o. 59—Sept., 1865. 8't
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On the colored projections from the edge of ihe sun, as observed

during solar eclipses. By Prof, J. Henry,
Some additions to the new mode of astronomical observations in

Right Ascension and in Declination. By Prof. O. M. Mitchel.

On the Zodiacal Light. By Eev. Geo Jones, Chaplain U. S. N.

(2.) Physics and Cliemislry,

Notice of earthquake waves on the Western Coast of the United

States, on the 23d and 28ih of December, 1854. By Prof. A. D.

Bache.
Approximate Cotidal lines of the Pacific Coast of the United States,

from observations in the United States Coast Survey. By Prof. A. D.

Bache.
Notice of Tidal Observations made on the coast of the United States

in the Gulf of Mexico, with type curves at the several stations, and

their decomposition into the curves of diurnal and semi-diurnal tides.

By Prof. A, D. Bache.

Discussion of the secular variation in the Magnetic Declination on

the Atlantic and Gulf Coast of the United States, from observations in

the 17ih, 18th, and 19th Centuries. By Chas. A. Schott, United

States Coast Survey.

A method of producing parabolic fluid mirrors for Reflecting Tele-

scopes. By George R. Perkins.
On our sense of the Vertical and Horizontal, and our perception of

Distances. By Lieut. E. B. Hunt, U. S. A.
On Binocular Vision. By Prof. VV. B. Rogers.
On the Rotascope or Gyroscope, and the composition of Rotations.

By Prof. Wm. B. Rogers.
Improvements in the Electric Telegraph, whereby two or more termi-

nal stations can make simultaneous use of the same wire. By Moses
G. Farmer, of Boston.

^
Description of a new apparatus for separating Gold and other pre-

cious metals from foreign subsjances. By Edward N. Kent.
On a method of analyzing the Sulphate, Arsenate, and Molybdate

of Lead. By Prof. J. Lawrence Smith.
V

(3.) Geology and Mineralogy.

On the stratigraphical position of the coal-bearing rocks below the

upper Red Shale and Carboniferous Limestone of the Middle and South-

ern Slates. By Prof. William B. Rogers.
On the Configuration of the soil of New England. By Prof. A.

Gdyot.
On the occurrence of iron ores in the Azoic System. By J- J^*

Whitney, Esq.

On some new localities of minerals. By Sandefson Smitk.

On some crystallized furnace products. By Sanderson S^iitH.

Contributions to our knowledge of the Geology of Nebraska and the

Mauvaises Terres. By Prof. James Hall.
Notes upon the genus Graptoliihus. By Prof. James Hall.
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On the Development of the Sepia In the genus Baculites, from the
extreme young to the adult state. By Prof. James Hall.
On the cutting and polishing of Granite and hard materials by drift-

ing sand in the Colorado Desert. By VV. P. Blake.
Notice of remarkable specimens of crystallized and arborescent gold,

from California. By W. P. Blake.
On the deposits of fossil microscopic organisms at Monterey, Califor-

nia, with specimens ; observations on the characters and probable fie-

ological age of the Sandstone formation of San Francisco, California
;

on the Cinnabar Mine of New Afmaden, California. By W, P Blake.
Description of Yellow Creek Coal Basin. By R. P. Stevens.
Sulphuret of Iron formed in Coal since the Drift Era. By R. P.

Steve.\s.

Conclusions from a series of facts respecting the erosions of the

Earth's surface, especially by rivers. By Prof. Edward Hitchcock:.

Marks of Ancient Glaciers in' New England. By Prof. Edward
Hitchcock.

Notes on the Geology of Western India. By Rev. E. Burgess.

Remarks on the Geological formation of Table Mountain, Cape of

Good H(jpe. By Rev. E. Burgess.
On the occurrence of Proboscidean remains in Wisconsin. By Ed-

ward Daniels.
On the character of the Lead deposits of the Upper Mississippi. By

Edward Daniels.
On the occurrence of silicious grits as veinstones in the Lead mines

of Wisconsin. By Edward Daniels.
Some observationn on the northern outcrop of the Illinois Coal form-

ation. By Edward Daniels.
On minerals of the Wheatley Lead Mine. By Prof. J. Lawrence

Smith.

(4.) Zoology and Botany.

J

On gradation among Polypi, By Louis Agassiz.

On the System of Zoology, By Louis Agassiz.

Notes on the nature of the coverings of the seeds of Magnolia, and

on the dioecious character of species of Plantago. By Prof. A. Gbat,

Motions effected by plants result from the contractions of cells. By
Prof. A. Gray.

^
Notes upon the grove of mammoth trees of Calaveras Co., Califor-

nia
; and on a peculiarity of the wood of the red wood (genus Sequoia)

of California. By Wm. P. Blake.

(5.) Meteorology.

On the Storm of Oct. 7, 1854, near the coast of Japan, and the

conformity of its progression with other cyclones. By Wm. C, Red-

field.

On the storm which was experienced throughout the United States

about the 20ih of December, 1836. By Prof. Elias Loomis.

On the Winds. By Capt. Charles Wilkes, U. S. N.
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(6.) Miscellaneous.

On the frozen wells of Ovvego, Tioga Co., N. ¥• By Prof. John

Brocklesby,
Notes on the Wilmington Gunpowder Explosion. By Prof. Denison

Olmsted, of N^vv Haven,
On the effect of mingling radiating substances with combustible ma-

terials. By Prof. Joseph Henry.
Acp*iuni of Experiments on the alleged spontaneous separation of

Alchohol and Water, made ai the Smithsonian Institution. By Prof.

Henry.
Mode of testing building materials, and an account of the marble used

in the extension of the Capitol. By Prof. Henry.
On an Index of Papers on subjects of Mathematical and Physical

Science. By Lieut. E. B. Hunt, U. S. A.

On the use of salt marsh sods for facing the steep slopes of parapets,

terraces, &c. By Lieut. E. B. Hunt, U. S. A.
Contributions to the Physiology of Sight. By Dr. T. C. Hilgard.

Lav^s of reproduction considered, with special reference to the mar-

riage of near blood relations. By Rev. Charles Brooks.

4. The Climate of San Francisco^ for the year 1854; by H. Gib-

bons, M.D.—The year began with very fine weather. On the 5ih,

was a severe norther which damaged the shipping in the harbor. A
few cold mornings followed, and on the 12ih the rains set in. From
that date to the 24th, rain fell on 9 days, to the depth of 4J inches.

The rains were cold, and several times accompanied with hail, and

snow covered the distant mouniains.' The coldest weather on my
record was at this time. On the 19th, 20ih and 21st, the ihermom-
eter stood at 31, 25 and 31. At noon on the 20th, it rose no higher

than 37. The mud was frozen solid so as to bear the heaviest wag-

ons. Of course, the oldest inhabitant had never seen the like. In

December, 1850, it was nearly as cold, the mercury then falling to

27. The month wound up with a few very wnrm days. The meaniem
perature at sunrise was 4226, at 9 a. m. 4571, at noon 5423, at 10

p. M. 45-26, being the coldest month on rny book

—

i. e. since the win-

ter of 1849-50.
^
The greatest heal was 69, and the extreme of cold

25. The prevailing winds were N, NE, and N\V.
It should be mentioned, as a rare phenomenon, that hail fell on the

morning of the 15th, so as to cover the ground and it lay for an hour.

In the winter of '49-50 the ground was covered with hail or snow in

like manner.

February was rather warm. The mean at sunrise was 47'93, at 9

A.M. 50 86, at noon 59-21, and at 10 p. u. 4907. The extreme of

heat was 69, of cold 38. Rain fell on no less than 13 days, and in the

quantity of 8-41 inches— the greatest quantity in any month on my rec-

ord, excepting Dec. 1852, when there was nearly 12 inches. This is

the more remarkable as February is usually a dry month. On the 12th

hail fell in a heavy shower so copiously that it could be gathered by the

bucket full where it collected from the roofs. The prevailing w>n^*

were from W, S, NW and N, io the order named as to frequency.

Our high wind occurred fromSSE.
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Jfarch was of moderate temperature. The mean at sunrise was
47*23, at 9 a. m. 52'06, at noon 60-97, at 10 p. m/49-45. The ex-
treme of heal was 72, of cold 38. Rain fell on 10 days 3-17 inches, a
moderate supply for March. Most of the rain was during a cold storm
on ihe 13ih, 14th and 15ih, the wind blowing moderately part of the

lime from Northeast, which is a rare direction for a rain-wind.

The Westerly winds increased in frequency, as usual in ihis month.
Those from S, NVV and N, divided among them one-half the month.
There were no high winds.

The warmest April on my book was that of 1854, The mean at

sunrise was 5110, 9 a. m, 5983, noon, 6843, 10 p. m. 52-90. The
extreme of heat was 83, of cold 45, Rain on 6 days, 3*31 inches,

nearly two inches of which fell on the 28ih,—the last rain of the sea-

son. The sea-breeze came nearly every day, though wiih moderate
force. On 10 days the winds were from other quarters than West,
During this month the hills and fields assumed the gorgeous array of
flowers which marks a California landscape in the spring.

May was a very unpleasant month, cold and windy, often cloudy and
threatening rain. On one day only there was rain, and then but two-

hundredths of an inch, in the form of mist. The mean temperature
at sunrise was 48-95, at 9 a. m. 59*00, at noon 64'6l, at 10 ?. m. 50 68

being three degrees below April. The mercury rose no higher than

73, and the lowest extreme was 43. There were light frosts on sev-

eral mornings, and vegetation advanced tardily. Potatoes of the sea-

song's growth appeared in market on ihe 1st. A hail storm occurred at

Sacramento on the 6th. The winds were westerly on 25 days. On 8
days ihey were high.

June, also, was a cold month, rather below April in temperature.

Mean at sunrise 50-10,9 a.m. 61-83, noon, 6680, 10 p. m. 51 50.

The warmest day was 74, and the coldest morning 47. There was an
unusual tendency to rain, and several times a few large drops deigned
to violate the law of the season. On the 17lh it rained moderately for

two hours, four-tenths of an inch collecting in the gauge. On the 13th

was a heavy storm of rain and hail in Utah. On 23 days the wind was
West, and on four NW. It was high on eight days.
July was rather above tlie average temperature. The means were,

at sunrise 51-87,9 a.m. 6394, noon 7065, 10 a. H. 54-16. In Ihe

three years preceding, the mercury had not reached 80 in July, but in

this year it was at or above 80 on four days, and on one day as high as

87, which is near the extreme heat of our climate. The lowest ex-

treme was 46. The first week was beautifully clear, but afterwards

there was scarcely a morning or evening without cloud and mist. The
wind was constantly West, and on six days it was high.

August was a trifle below the average temperature. Mean at sun-

rise 52-42, 9 A. M. 62-39, noon 6829, 10 p. jvi. 53-81. There were two
days above 80, the highest being 85. The minimum temperature was
50. Almost every afternoon was windy, and though the wind was high
on one day only, yet the weather was about as unpleasant as our sum-
^^r climate can afford. The mornings were generally cloudy and the

evenings misty. A light shower of rain fell on the 27lh. At Los An-
geles and San Diego it rained heavily on the 20th and 21stj and on the
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Trinity river there was a thunder storm on the 26ih, with heavy rain

and snow on the mountain peaks.

September, commonly the warmest month in the year, was nearly as

cold as August. Mean at sunrise 53'30, 9 a. m. 61*43, noon 67'73,

10 p. M. 54-40. There were two warm days, on one of which the mer-

cury rose to 87. The greatest depression was 46. Cloudy mornings

and misiy evenings prevailed, and the sea breeze blew with great con-

stancy and with more force than usual in September. This month sel-

dom passes without rain, but on the present occasion the only rain was

a trifling shower on the 15ih. There was a heavy rain at Los Angeles

about the same time.

The weather of October was generally agreeable. Mean tempera-

ture at sunrise 53-32, 9 A. m. 60-97, noon 68- 13, 10 p. m. 55'42.

There were three days above 80, the warmest being 83. The mini-

mum temperature was 46. It was the warmest month of the year ex-

cept July. The winds were light, and distributed to W, NW, N, and

S, the first predominating. The most extraordinary feature of the

month was its frequent rains. Rain fell on no less than 10 days, quan-

tity 2-12 inches. The first rain was on the 4th. At Marysville the

ground was covered with hail on the 23d. At the close of the month

the hi!!s around the city began to look green, and the wise men pre-

dicted a very rainy winter.

The climate of November was fine. Mean at sunrise 50*67, 9

A. M. 55-97, noon 65-13, 10 p. m. 53 00. The extremes were 72 and

47. The mornings ranged from 47 to 55, and the noondays from 58

to 72. The winds were from W, NW and N, and gentle as zephyrs.

The sky was most uninterruptedly clear. A single rain fell, amount-
ing to four-tenths of an inch, and the wise men reversed their predic-

tion and promised a very dry winter instead of a wet one.
December furnished a continuation of the fine weather of Novem-

ber, with a decline of temperature corresponding to the season. .
Mean

at sunrise 47 03, 9 a.m. 5132, noon 6065, 10 p. m. 49-39. There
were a number of slight frosts, and ice formed in favorable situations,

though the minimum tempereure was 38, The warmest day was 71.

The most gentle breezes prevailed from North, Northeast and North-

west. There were 15 days entirely clear. A trifling rain, -08 inches,

fell on the 3d, and no more until the 31st, when a rain storm set in

which was quickly handed over to the new year, leaving three-tenths

of an inch to December.
The mean temperature of the whole year sums up as follows : San-

rise 49*68 ; 9 a. m., 57-11
; noon, 64*57

; 10 p. m., 51-76. The mean
of the sunrise and noon observations gives as the figure for the year,

57-13. The temperature for 1851, deduced in the same way, was

56-57; 1852,56 53; and 1853,58-51. The year 1853 appears to have

been unusually warm. Taking 1854 as a fair representation of the cli-

mate of San Francisco, it follows thai our climate is two or three

degrees warmer than that of the corresponding latitude on the Atlantic

coast, though it exhibits neither the extremes of heat or cold incident

to the latter.

The extreme of heat in 1854 was 87. There were only twelve days

in the year at or above 80, of which one was in April, 4 in July, 2 in
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August, 2 in September, and 3 in October. In 1851 there were Odavg
at or above 80 ; in 1852, 13 ; and in 1853, IL
The extreme of cold was 25. There were three days in the year

when the nnercury fell to the freezing point, all in January. In 1851
the ihermomeier fell to the freezing point on one day only. In 1852,
35 was the lowest depression ; and in 1853, it did not sink below 40,

The warmest month in the year was July, then October, then Sep-
tember, then August, then April, and June stands the sixth in order,

and only two degrees above November, In neither of the three years
preceding, was July the warmest month. In 1851 the warmest months
occurred in the following order : August, October, Seplember, June,
July, April. In 1852, September, July, August, June, October, No-
vember. In 1853, October, September, June, May, July, August. To
the daily visitations of the cold ocean wind in the summer is owing this

great variation from the order of the months as to comparative temper-

ature in other climates.

January was the coldest month, then February, then December and
next March. In other years December sometimes takes the precedence
of January, February, which in the Atlantic Slates is often the cold-

est month in the year, is not so here.

Rain fell on 54 days in the year, 22'12 inches In depth. This is our

average supply, though only half the quantity that falls in the Atlantic

Slates. In 1853, the quantity was 19-03 inches ; in 1852, 25'60 inches
;

and in 1851, only 15-12 inches. The old inhabitants tell of occasional

seasons when scarcely any rain has fallen, and when the catile have

perished from want. Such very dry seasons are said to recur at inter-

vals of 8 or 10 years.

The greatest amount of rain was in February—next comes January,

next April, then March. This differs from the ordinary arrangement-

Taking the last four years into view, December gives the most rain,

and March comes next, while the intervening months are comparatively

dry. In fact we have the early rains, beginning in November and con-

tinuing through December into the early part of January, and the later

rains, beginning in March, and continuing at limes through April.

Lightning is seen at San Francisco on an average three or four times

a year, and thunder is less frequent. On the 15ih January, flashes

of lightning were observed in the evening during a cold rain storm

from South ; and on the 22d February, under similar circumslan-

ces lightning was again noticed. But no thunder was audible in either

case; nor was there any further exhibition of atmospheric electricity

during the jear. Theresas thunder three limes in 1851, five times in

1852, and twice in 1853.
No exhibition of Auroral light was observed in the year. Since my

residence here, from Aug. 1850, I have seen the Aurora Borealis only

on two occasions, once in January and once in February, in the vear
1852.

Earthquake shocks were distinctly felt on the mornings of the 9th of
January and 21st of October.

5. Iron ore of Dodge arid Washington Cos., Wisconsin,—Dr. Per-
ciVAL, in a report on this ore, states that it occurs in a bed 7 to 15 feet

thick, lying between two strata of limestone, " that below obviously cor*
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responding in lis physical characters and fossils to the upper shell bed

of the Blue limestotie of the mineral district, and that above to the

upper magnesian limestone. The iron is argillaceous and mainly is

lenticular ore (called also seed or shot ore). The iron ore layer has a

slaty structure. It is usually overlaid by a thin layer of a very dark

blueish and hard compact ore, breaking with a conchoidal fracture.

The bed is one of great value, and of inexhaustible extent, and occurs

in a densely limbered country.

—

Rep, by Dr. J. G. Percical^ dated

Milwaukee^ 1855.

6. C/ou^s.—Photography has been used successfully in Paris in ta-

king views of clouds. They have been obtained by Bertsch in hardly

a quarter of a second in a siy le which leaves nothing to be desired. They
are adapted to resolve, as M. Pouillet states, all the important questions

relating to their form, distribution and height, M. Pouillet measures

the height by means of two photographic apparatuses, placed at a dis-

tance from one another.

—

Ulnstifuf^ No. 1118, June, 1855.

7. Poftsville Scientific Association,—The first Bulletin of this So-

ciety, for January and February of the current year has been issued,

in a pamphlet of 14 pp., 8vo, It contains a translation by Mr. I. 0.

Meredith of a paper by Mr. Dbsor on the Falls of Niagara.

8. Obituary.—Notice of the late John Graem Eltery.—By the

death of John G. Ellery, science has lost one of its most energetic and

indefatigable workers, who could ill be spared from his favorite field of

investigation.

He died on the 2nd of June, 1855, at Gold Hill, Rowan Co., N. C,
of one of those virulent attacks incident to the climate. He had been

engaged there for some months in a Geological Survey, having direct

reference to the value and most economical mode of working the gold,

silver, and copper ore of that region, and was just about to return to

^ew York, when he was prostrated by sickness.

Mr. Ellery was educated in part at Hamilton College, N. Y., and af-

terwards graduated at Amherst College, Mass. Having chosen the de-

partment of geology and mineralogy as the great study of his life, he

turned his attention after leaving college, to the study of chemistry, as

the groundwork of his preparation, for ihe special object of his pursuit.

His studies were completed at the Royal Academy of Mines, in Frei-

berg, Saxony, where in an unusually short time, he not only familiar-

ized himself with the principles of mineralogy and geology, but also

mastered the practical departments of Mining and Metallurgy. He

was well versed in the department of analytical chemistry, and under

Planner became especially proficient in the use of the blowpipe. It was

his ambition lo fit himself for developing the mineral resources of his

own country, and to this end his efforts were unwearied. His devo-

tion to science as well as his true manliness of character, won for him

there as well as here, the highest respect and confidence of his teach-

ers- His career since his return from Europe, though brief, had been

full of promise. He had already accumulated a fund of information wUh

regard to the mineral resources of North Carolina that would soon have

been made available to the public, had he not fallen thus prematurely.

All who knew him merely as a man of science, feel most deeply the

loss to themselves and to the world : but besides these, a wide circle of
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friends, who appreciated not only his scientific qualifications, but his

many excellencies of character, his integrity of purpose, his native
kindness of heart, his self-sacrificing spirit, feel more deeply than
words can express the affliction that has come upon ihem.

Kew York, June 9, 1855.

Mr, Thomas Wear.

At 1C> £«

as Weavi
died at his residence in SmfTord place, Pimlico, on the 2nd inst., in

the eighty-second year of his age. The contemporary of Humboldt
and Leopold von Buch, he acquired, in company with these illustrious

men, his rudiments of mineralogy and geology under the tuition of
Werner, at Freiberg, having been entered on the books of that cele-

brated Mining Academy in 1790. Among his numerous memoirs pub-

lished in the '^Transactions of the Geological Society," those upon
" The East and South of Ireland'^ are perhaps the most praise-vvorihy,

for the service they rendered to the development of the mineral struc-

ture of that country, Mr. Weaver was, until within these few years, a
frequent contributor to the Philosophical Magazine and other scientific

periodicals. Amid the geologists of this country, no one was more
distinguished for a kind and friendly disposition, which endeared him to

all his associates.

—

Athen,^ July 7, 1855.

AndreiD Crosse.—Mr. Andrew Crosse, the enthusiastic and somewhat
eccentric amateur of science—whose experiments in electricity and his

fancied creation of insects some years ago made d stir among the

credulous and incredulous—died the other day at his residence near

Bridgewater, having passed the threescore years and ten allotted to

man.

—

Allien.^ July 21, 1855.

9, Report of Exploration of a Routefor the Pacifc Railroad^ near

the 47th and 49th Parallels, from St. Paul toPnget Sound ; by I. I. Ste-

vens, Governor of Washington Territory. H. Doc, 129.—Governor
Stevens's Report extends to 600 pages 8vo, and embodies details of his

own observations relating to regions hitherto little expfored, and afso

various accompanying reports occupying 500 pages of the volume.

In the Report of Mr. George Gibbs, it is stated that Mount Baker,

near Pugei's Sound is said to have been in slight eruption during the

winter of 1853-'54, throwing out light clouds of smoke. The last

eruption preceding was in 1843 when a slight shock of an earthquake

was felt at Port Langley. He observes also that St. Helens was smok-

ing
; adding,

" This [St. Hefens] and Mount Baker are the only volcanoes al present

active in the chain. Its hist considerable eruption was in 1842, when it

covered the country as far as Vancouver and the Dalles with ashes, and

presented a luminous appearance after the smoke had cleared off. The
Indians report that there were once three mountains that smoked al-

ways. Mount Hood and Mount Adams being the others.^ Respecting

Mount Hood and Mount Adams, they have a characteristic tale to the

effect that they were man and wife ; that they finally quarrelled and

threw fire at one another, and that St. Helens was the victor; since

when Mount Hood has been afraid, while St. Helens having a stout

Second Series, Vol. XX, No. 50.—Sept., 1853. 38
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heart, still burns. In some versions this storv is connected with the

slide which formed the Cascades of the Columbia, and by damming up
the water inundated the forest, the remains of which are now visible

along its margin. The dale of this event Lewis and Clark fixed at

about thirty years before their arrival. It is very probable that it may
have been due to an earthquake, as earthquakes, though not frequent, are

known upon the coast. The Indians have no tradition of an eruption

of lava ; they have only seen smoke and ashes come out of the moun-
tain. They add that a bad smell came from It, and that the fish in llie

streams died. Around the foot of St. Helens, ihey say, the ashes are

so deep and soft that horses cannot travel."

Mr. Gibbs gives the following account of the Coal of Bellingham
Bay :

" I visited the coal-beds on the D'Wamish and at Bellingham Bay,
but I had no time for making more than a very superficial examination.
That on the outlet of D'Wamish lake is situated immediately upon the
water, a fov^ rods below Tobin & Co.'s mills, and about a mile from the

lake. The outcrop is exposed to the eastward or riverside, and dips to

the water at an angle of about 15°, being broken off towards the
north by a fault. The tola! depth of the bed, including shale, is 13
feet, with 6^ feet of workable coal, divided by a thin seam of fire-

clay. The drift had been carried in only about 75 feet. The coal
appears to be of good quality, and to burn well with a strong flame,
leaving no slag. It i^ considerably laminated, and has a tolerably
bright fracture. The indibalions are said to continue westward for a
considerable distance. Another bed has been discovered lower down,
on the main DnVamish, at Stevenson's claim. It Is intended to trans-
port this coal in scows to the towt^ of Seattle, about sixteen miles dis-

tant by water.

" Two beds had been opened at BeUingham bay, and the coal was
visible in the immediate bank for a long distance. The beds are from
2 to 16 feet thick, and dip to the north at angles ranging from 19 to 37
degrees. The overlying rock is a light-colored yellowish sandstone, con-
tainmg pebbles and concretions of clay. No associated fo.^sils were
seen. The shales are very ihin as far as noticed, and limestones en-
tirely wanting. Some of the outcrops of coal appear to be at the edge
of faults, but the thickness of the formation itself was not examined.
The seam which had been most worked—that knov/n as the Ma-moosie
mine—was altogether eight feet through, but divided by three feet of
clay and slate, leaving only an equal amount of workable coal. A drift

had been carried in about 175 feet, the quality improvins: somewhat.
The superior seams at this place did not appear to be worth working.
About 150 tons only had been got out, which was mostly on board a
vessel bound to San Francisco.

*' Another bed, a little to the north of this, belonging to Captain
Fauntleroy and others, presented much better indications. Its thickness
is sixteen feet four Inches, and *he coal brighter and freer from impu-
rities than the other, A small quantity got out here sold in San Fran-
cisco for 823 per ton. A bed of nearly equal depth is said also to have
been since found in the southern part of the Bay- Other beds have
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been found on Samish bay, and Mr. H. A, Goldsborough saw It upon
the Stoluckwamish in workublc seams, but not accessible to vva:er trans-

porlation. The coa! at Bellingham bay, must be lightered on board of
vessels, the water being shallow to a considerable distance from the

shore.

*' The whole of tliis formation has been considered by geologists as

tertiary, and tlie coal as not belonging to the true coal. Be this as it

may, its value for economical purposes is unquestionable. Even that

on the Cowlitz and Skookum, though inferior to <lhe product of the

D'VVamish and Bellingham bay mines, was abandoned only from its not

being accessible to tide-waler."''

10. Report of Exploration of a Route for the Pacific Railroad^ near

the 38ih and 39ih Parallels of Latitude from the mouth of the Kansas

to Sevier River in the Great Basin ; by Lieut. E. G. Beckwith, Third

Artillery. Also Report, by the same, of Explorations on the line of

the 41st Parallel of North Latitude, 1854.—Both reports contain much
important information concerning the geography and productions of the

routes traversed.

1 L Report of a Reconnoissance and Survey in California^ in connec-

tion with Explorations for a Practicable Railway route from the iVIis-

sissippi river to the Pacific Ocean, in 1853 \ by Lieut. R. S. Williamson,

U. S. A., Corps of Topographical Engineers. 80 pp., 8vo,—Lieut.

Williamson's Report includes the Geological Report of \V, P. Blake, no-

ticed in the precedin^f volume of this Journal, p. 4^-
12. Report of Exploration of a Routefor the Pacific Railroad, near

the 32d parallel of latitude from the Red River to the Rio Grande ; by

Brevet Captain John Pope, Corps of Topographical Engineers. H.

Doc., 129.—Besides the general account of the country traversed, the

volume contains a short Geological Report by Jules MARCOU,and a Cat-

alogue of the Plants, by Dr. John Torbey, with descriptions of a few

new species. The evidence of Jurassic rocks on the Rocky moun-

tains which Mr. Marcou presents is wholly unsatisfactory. Cretaceous

beds were found as far as the " upper cross Timbers" in longitude

97^ 30' and latitude 33" 40^
13. Report of Explorationsfor a Railway Route near \he 35th Par-

allel of Latitude from the Mississippi river to the Pacific Ocean; by

Lieut. A. W. Whipple, Corps of Topographical Engineers. H. Doc,

129,—The general description of the route and country is followed by

a Geological chapter by Jules Marcou ; another on Economical Zool-

^gy> by C. B. R. Kennerly, and on the Soil, Productions and Special

forest trees, by J. M. Bigklow, Botanist, besides tables of heights and

distances, and another of Meteorological observations.

14. Report of Explorations for thai portion of a Railway Route

near the 32nd Parallel of latitude lying between Dona Ana on the Rio

Grande and Pimas Villages on the Gila ; by Lieut. J.\o. G. Parke, U.

S. A., Corps Topog. Engineers. H. Doc, 129.—Lieut. Parke visited

Tuczon and saw the famous meteorites there which have been described

in this Journal by Prof Shepard and Dr. J. Lawrence Smith, The Re-

port contains information on the region passed over with a table of cal-

culated Barometrical heights.
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15. All Examination^ ly direction of the Hon. Jefferson Davis^ Sec-

relary of War^ on the Reports of Explorations for Railroad Routes

from the Mississippi River to the Pacific^ made under the Orders of

the War Deparlment in 1853-''54, and of the Exploralions made pre-

vious to that lime, which have a bearing upon the subject ; by Capt. A.

A. Humphreys and Lieut. G. K. Warren, Corps Topog. Eng., Wash-

ington, 1855. H. Doc, 129.—A vahiable review of the Facts collected

in different Explorations of the Rocky mountains, with reference to the

Pacific Railroad route.—Also a Report of the Secretary of War on

the several Pacific Railroad Explorations.

16. An Infroduction to Practical Astronomy^ with a collection of As-

tronomical Tables ; by Prof. Elias Loomis, LL.D., &c.—Every cultiva-

tor of practical astronomy must have felt the want of some treatise em-

bracing within moderate compass the requisite formula and tables,

together with descriptions of the most approved instruments and

methods of observation. The only work in English to which he

could refer—Pearson*'s—besides being bulky and very expensive, is out

ot date.

This want it has been the aim of Prof. Loomis to supply. Amateur
observers, surveyors, scientific travelers, and students of practical

astronomy generally, will welcome the present work as one especially

adapted to their necessities.

The chapters on instruments are clear, comprehensive and practical.

Demonstrations accompany the mathematical formulae, so that the stu-

dent has, at every step, »he means of satisfying himself of the accu-

racy of the methods adopted. This characteristic of the work will

give it especial value as a college text-book. The accurate computa-
tion of eclipses and occuhalions, and the determination of longitudes

from observations of these phenomena, have received particular atten-

tion. In no other English treatise, so far as we are aware, are Bessel's

formulBG so well developed and applied.

A marked feature of ;he work is the catalogue of 1500 stars, em-
bracing all above the sjxth magnitude, and giving their positions with

all the accuracy of the most approved standard catalogues. This

feature will be especially valued by those who are unable to purchase

the expensive British Association and Twelve Year Catalogues, from

which this has chiefly been taken, or who desire, in a more portable

form, a catalogue of such stars as come withm the .range of ordinary

instruments. The constants for computing the apparent places are also

given. Great care seems to have been taken to render not only this

catalogue, but the other tables, and the work generally, as reliable as

possible. The author's known habits of discrimination and scrupulous

accuracy are a sufficient guaranty that in this particular the book will

be found unusually free from fault.

The work being Intended only as an introduction, and containing less

than 500 pages, no one will expect it to treat of the higher and more

intricate branches of practical astronomy, such as the computation of

orbits, perturbations, etc. But to the classes for whom it was prepared

it can safely be recommended, as having, for their purposes, no superior

ia the English language, if, indeed, in any other.
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17. The Relations of Chemistry to Agriculture^ and the Agricultural

Ecperiments of Mr, J, B, Lawes ; by Justus von Lieeig, Translated

by Samuel W. Johnson, at ihe author's request, 88 pp., 12rT}0. Al-

bany, N. Yr, 1855.—This little work is a translation of a recent agri-

cultural treatise by Prof. Liebig, by one who has the full confidence of

its author, both in his knowledge of agricultural chemistry and of the

language in which it is written. Mr. Johnson has resided at Munich
for the past year and a half, where, while pursuing his studies, he has

had constant intercourse with ihe eminent ProfeSbor of that Uni-

versity.

18. A Treatise on Pneumatics^ being the Physics of Gases, including

vapors: containing a full description of the different Air Pumps, and

the experiments which may be performed with them ; also the differ-

ent Barometers, Pressure Gauges, Hygrometers, and oiher Meteorolog-

ical Instruments, explaining the Principles on which they act, and the

modes of using ihem. Illustrated by numerous wood engravings, by

Martin H. Boye, M.D., A.M., Prof. Nut. Phil. & Chem., &c. 1 16 pp.

8vo, with several tables. Philadelphia, 1855. E.G. &. I. Biddle.—This

treatise, by one of the best chemists of Philadelphia, 5s wriiten with

precision and clearness, and will be found a valuable and convenient

work. It is well illustrated with cuts, and contains tables for Barometric

and Hygromelric calculations, including tables for the tensions of va-

por of water, calculated from those of Regnault, being reduced to

English measures and the Fahrenheit scale,

19. Fossil Footmarks in the Red Sandstone of Poltsville, Pennsylva-

nia; by Isaac Lea, LL.D., Vice President of the Acad. Nat. Sci., Phila-

delphia, &c. 16 pp. super^royal folio, with one double lithographic plate.

The fossil footmarks found by Dr. Lea in the vicinity of Poltsville,

and described and figured by him in the Proceedings of the American

Philosophical Society for June, 1849, and thence cited in this Journal,

are here figured anew of natural size, on a plate of magnificent dimen-

sions as well as beauty of finish. The slab itself measures three feet

in length by two in breadth, and contains six tracks in a double row,

the tracks duplicated by the hind foot falling into the impression of the

forefoot, but a little more in advance. As these tracks have already

been described in this Journal, we will not enter into details at this

time. Dr. Lea argues that the rock is Devonian. It is No. XI. of Prof.

Rogers, a formation generally regarded as above the Catskill group,

and constituting the lowest portion of the beds of the carboniferous

sgf^j probably synchronous, with some part of the carboniferous lime-

stone.

The typography of this work is beautiful beyond any thing hitherto

published in this country, well comporting with the majestic size of

the page.

20. Fossils of South Carolina; by M. Tuomey and F. S. Holmes.

Charleston, S. C, 1855. John Eussell.—The appearance of the first

number of this beautiful work was announced in a former volume of

t^is Journal. Nos. 2, 3, 4, 5, 6, sustain the same elegant style of ty-

pography and plates. Each species described is figured, and the litho-

graphs are remarkably fine in drawing and engraving. These numbers

contain many species of Molluscs, Echinoderms and Corals. We com-
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mend the work for its beauly as well as Its sciencej and would urge all

to subscribe for ii, who wish it completed.

21. The Natural History ofMan: comprising Inquiries into the Modi-

fying Influence of Physical and Moral Agencies on the different Tribes

of ihe Human Family; by James Cowles Prichard, M.D., F.R.S,,

M.R.l-A., &c, : 4th ediiion, edited and enlarged by Edwin Norris,

of the Royal Asiatic Society of Great Britain and Ireland. Illustrated

with 62 colored plates, engraved on steel, and 100 engravings on wood.

In two volumes, "bf 720 pages, 8vo, 1855. London, H. Bailliere.

—

The great value and interest of Prichard's ''Natural History of Man"
has long been acknowledged. It is the only work in our language that

takes up this subject in so extended and thorough a manner, and the

whole is presented in a style at the same lime popular and judicious.

The present edition is issued on fine paper, with a large number of the

60 steel plates of faces colored. Many additions have been made to the

volumes by the editor, Mr, E. Norris, without any mutilations of the

original work, or any modifications beyond what was required by the

new information added.

Q rfthe Microscope^ 3d

ediiion, forming vol. vi, of the " Library of Illustrated Standard Sci-

entific VVorks," 556 pp., 8vo, with 10 plates and many woodcuts, Lon-

don, 1855. H. Bailliere.—This edition of Quekelt's Treatise on 'the

Microscope, a work already familiar to our readers, has just been is-

sued in superior style by H. Bailliere.

nf life upon the Globe ; by

P. Flourens, perpetual Sec'y- to the Academy of Sciences, Paris, &c.,

&c. Second ediiion, translated from the French by Charles Martel.
198 pp., 12mo, 18.'>5. London : H, Bailliere,—We have derived from

this book both amusement and instruction. The author extols the hap-

py calmness of old age, and argues from physiology, hygiene and anal-

ogy that the natural period of man's life is one hundred years, and that

if his life is cut short before that term he is killed—he does not rf/e be-

fore the full century.. Taking into view the fact that the perfect union

of the bones with the epiphyses takes place in man at 20 years, and re-

garding this anatomical sign as a proof of complete development—as the

close of the period of youth—and further assuming the period of

growth as one-fifth of the whole duration of life, he arrives at one

hundred years as the full term of life for man. He observes, by way
of analogy, that

In the Camel this union lakes place at 8 years
;
period of life 40 years.

Horse, - - 5 " "25
Ox, - . . 4 u a 20
Lion, - - . 4 " "20
Dog, - - - 2 " "10
Cat, ... IS mon. " 9 to 10

Rabbit, - - - 12 *' "8
Guinea Pig, - . 7 « '« 6-7

The book will repay a careful perusal.

24. Annals of the Astronomical Observatory of Harvard College,

vol. i, Part II, 1852-1853. Printed from funds resulting from the will of
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Josiah Quincey, Jr., who died in April, 1775, leaving a name insepara-
bly connected with the history of ihe American Revolution. 316 pp.,
8vo.^ Cambridge, 1855.—This volume contains the results of Astro-
nomical Observations made at the Harvard Observatory under the direc-
tion of William Cranch Bond, A.M., Fellow of the American Acad-
emy of Arts and Sciences, &c., George P. Bond, A.M., 1st Assistant,
Charles VV. Tuttle, A.M., 2nd Assistant. It includes a Zone Cata-
logue of 5500 Stars, between the equator and O"" 20' N. Declination,
observed during the years 1852-53. The tables contain the right
ascension and declination of ali stars in the zone mentioned to the
eleventh magnitude, with as many of the twelfth as could be conven-
iently added without interfering with the other observations. The
methods of observation and reduction, and the instruments, being in

many respects new, full descriptions are given as introductory to the
Tables.

25. Chemical Examination of ihe Baker^s Bread of Philadelphia ;

by a M. Wetherill, Ph.D., M.D.—Dr. Wetherill observes after 24
analyses, that although he found that aduUeraiions were employed in a
very few instances, the bread is generally quite pure. Alum was de-
tected in two samples and copper in one- Salseratus was found to be in

very common use among the bakers.

26. Report of the Commissioner of Patents (Charles Mason, Esq.),
for 1854: Arts and Manvfactures, 776 pp., 8vo, with a separate
volume of plates in 332 pages Svo, Washington, 1855.—The Report
of the Commissioner of Patents, always an important document, is not
now confined merely to descriptions of the various patents issued ; the

sllustrations, constituting a second volume, are exceedingly numerous,
and although woodcuts, appear to have been made with care. Each of
the 332 pages is filled with neat figures embracing views of machinery,
implements of various kinds, etc., etc.,

27. Report to the Secretary of the Smithsonian Institution on the

Wishes of the New Jersey Const^ as observed in the Summer of 1854
;

by SpEi>}CER F, Baird, Assist. Secretary S. I. From the ninth Annual
EejDort of the Smithsonian Institution for 1854, 40 pp., 8vo. Washington,
1855.—This valuable Report embraces various notes on the localities

habits and characters of the species of fish, 67 in all, observed by Dr-
Baird on the Coasts of New Jersey and Long Island,

28. A Geological Map of Wisconsin; by J. A. Laphaji, of Mil-

Waukie, Wisconsin.—This colored map, measuring 11 inches by 14,

indicates in colors the outlines of the principal rock strata of the state

of Wisconsin, mentioning the rocks by their western names and without

indicating their eastern equivalents.

29. Proceedings of the American Associationfor the Advancement of
Science, 8th Meeting, held at Washington, D. C, May 1854, 316 pp.

8vo."-To be had of Prof. J. Lovering, Cambridge, Mass., Permanent

Secretary of the Association, or J. P. Putnam & Co., New York City.
w

EfGHTH Ankual Report of the Regents of the University of the State of Nev
York, on the Condition of the State Cabinet of Natural Hij^tory and of the Histori-

<*al and Antiquarian Collection annexed thereto. Made to the N. Y. Senate, Jan. 15,
1855. 10 pp., 8vo. Albany, 1855.
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SixTT-EiGHTH Annual Repout of the Regent? of the University of the State of

New York. Made to tliu Legislature, March 1, 1855. -^50 pp., 8vo. Alb:iny, 1855.

The Appendix contains considerable meteorological information.

Jdus Phillips: A Manual of Geology, Practical and Theoretical, with a geolog-

ical map of Great Britain and numerous ilhistration3 of fossils, scenery, Ac. Crown

8vo. London and Glasgow : Richard Griffin <fe Co. 12.^ 6^.

Dr. Lindley; Ferns of Great Britain; in splendid folio, represented of life size

and colored by nature -printing.—-Parts I. "to IV. have been issued, 6s. each.

London : Bradbury <fe Evans, 11, Bouverie street.

T. C. Simon: Scientific certainties of Planetary life, or Neptune's light as great as

ours, it:c. Fcap. 8vo. 1855. London: T. Bosworth.

Dr. Lardner : Museum of Science and Art. Vols. L to VL completed ; continued

weekly. London : Walton <fe Maberly,

M. Faraday: Experimental Researches in Electricity, Vol. IIL 1855. London:

Taylor & Francis.

Wm. Clark : A History of the British Marine Testaceous Molluscs. Svo. 1855.

London: J. Van Voorst. 15s.

Mrs. Loudon, assisted by George Don, F.L.S., and David Wooster, late curator of

the Ipswich Museuiu : New edition of Loudon's Encyclopedia of Plants- 1 VoL

8vo., with above 12,000 wood-cuts. 1855, London: Longman, Brown, Green t
Longmans. £3 13s. 6d

Ransome*s Ipswich Museum : Portrait Gallery of Celebrated Scientific Men. 60

Lithographic Portraits, 22 inches by 15. London: S. Kighley. 7«. each^ or the com-

plete series in Portfolio, £14.
Entomologist's Annual for 1855. London : J. Van Voorst. 2* GJ.

Charles JonNsoN, Esq. : The Ferns of Great Britain, illustrated by Jolin E. Sow-

erby. 1 Vol. 49 pi. London : J. E. Sowerby. 27s. colored ; 14s. partly colored.

Jonathan Pkreira : Lectures on Polarized Light : 2nd. edit, greatly enlarged by

the Rev. Baden Powell. Fcap. 8vo., -with woodcuts. London : Longman, Brown,

Green tfe Longmans. £3 13.s. 6d
Dr. H. Schacht : Das Mikroscop und seine Anwendung insbesondere fiir Pflanzen-

Anatomie. 2nd edit. 206 pp., 8vo, with 5 plates. Berlin.

Edwards k Haime: Monographie des Polypiers Fossiles des Terrains Paleoziques.

4to, with numerous plates. Paris.

JuNGHUHN : Fossiles de Java. Part IV (Echinodermes). Leyden : 1854.
Pigtet: Materiaux pour la Paleontologie Suisse, Ac. 4to. with plates.

Sur les Tempetes Electriques et la quantite de Victimes que la foudre fait ?

ellement aux Etats-Unis d'Amerique et a Vile de Cuba, par Andres Poey (de la Ha-

vane). 15 pp., large Svo. Versailles, 1855.
Tableau Chronologique des Tremblements de Terre ressentis a THe de Cuba de

1550 a 1855; par M, Andre Poey. (Extr. des Nouvelles Annales des Voyages,

June 1855), 26 pp. Svo.

M^moire sur la frequence des Chutes de Gr^les a Tile de Cuba, des cas qui

eurent lieu de 1784 a 1854, et des temperatures minima de la Glace et de la Gelee

blanche observeesdans cette ile
; par M Andr6 Poey. 20 pp., 8vo., Paris, 1856.

The Quarterly Journal of thj: Geological Society, VoL X, Pari 2, May

1, 1855.

PfiocEET^iNGS Boston Soc. Nat. Hist, VoL V, p. 200.—The following officers

were elected in July for the ensuing year. John C. Warren, M.D., President; C.

T. Jackson, M.D., and D. Humphreys Storer, M.D., Vice-Presidents, S. L. Abbott,

M.D., Corresponding Secretary, etc.—p. 201, On a new locality of the so-called Po-

sidoiiomya of the Mesozoic rocks, in Virginia ; and on the effect of Trappean rocks

on the same beds ; W, B. Rogers.

Proceedings of the Acad. Nat. Sci,, Philadelphia, Vol. VII, No. ix—p- <^40,

Description of a new Mollusc from the Red Sandstone near Pottsville, Pa., (CyFj*

cardia Leidyi), with a plate ; haac Lea,— p. 342, Habits of the Moose; C /. Gil-

man.—p, 346, Notes on the Amarse of the U. States ; /. Z. LeContc—p. 25^, Synop-

sis of the Hydrophilirlc-e of the U. States ; J. L. LeConte—p. 875, Dee^criptioos ot

some of the new Marine Invertebrata from the Chinese and Japanese seas
;

»*•
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YALE SCIENTIFIC SCHOOL. •

CHEMISTRY AND NATURAL SCIENCE.
liECTURES.

FIEST TERM.

General Chemistry, - . - Prof. Benjamin Silliman, Jb

SECOND TEEM.

Geology, Prof. James D. Dana.
Chemistry of Building Materials, Prof. Benjamin Silliman, Jr,
Agricultural Chemistry, - - Prof. John A. Porter.

THIRD TERM.

Mineralogy, . • - . Prof. James D. Dana.
Chemistry applied to the Arts, - Prof. Benjamin Silliman, Jr,

Chemical riiilosophy, - - Prof. John A. Porter.

assistant instructors.
Samuel W. Johnson, First AsnstanL

| Chaeles H. Porter, Second Asslsiunt

^
Lectures on Natural Philosophy by Professor Olmsted, are also accessible to students

in this Departnient. Parallel with the above coursee, instruction in Chemical Mineralogy
and Practical Analysis will be given at the Analytical Laboratory, during the whole year.
Previous study of chemistry and the other branches taught is not essential to admission.

Laboratory Course—(from 9 a, m to 5 p. m. each day)—including
niateriais and use of apparatus belonging to the Laboratory, $50 per term.

Average coat of apparatus and materials to be purchased by
each student, - - - - - - --..$5""

Lectures—to Laboratory students, free ; to others, - - - $3 to 10 each course.

Matriculation Fee, -$3
Assays, and Chemical and Geological investigations generally, will be undertaken on

reasonable terms.

engineering.
WILLIAM A. NORTON,

Professor of Engineering,

ALOI^ZO T. MOSMAN—A^swtoni.

Course of Instruction.—Surveying in all its branches, with the use of instnaraents, and
systematic exercises in the field ;—Drawing, topographical, geometrical, mechanical, archi-
^ctural ; with shading and timing ; Descriptive Geometry, Shades and Shadows, Linear
Perspective, Isomeirical Projection; Applications of Descriptive Georoetri^ to Masonry
WJd Stone- cutting, and to Civil and Mechanical Engineering, generally ;—Wnciples of
Architecture;—Analytical Geometry, and the Diflerential and Inicgral Calculus;—Me-
chanics, with Applications to Machinery and Engineering;—the Science of Construction ;

T'^ngineering Fieldwork ;—Use of Astronomical Instruments for the deiermtnatjon of
"me, latitude and longitude, &c.
Ine student may pursue a partial or a full course, at his option. The studies required

Mr admission to the full course are, Arithmeric, Algebra, Geometry, and Trigonometry.

luition fee, for the full course of each term. $30;—to be paid in advance, tee for the

course of Surveying alone, $12. Wo charge for incidental expwises beyond the matricu-

lation fee of $3.

The academical year is divided into three terms, commencing m 18o5-6, en

September 12, January 2, and May 1, and continuing about three months.

Students who pass a satisfactory examination in either of the above Depart-

»ients, are entitled to the degree of Bachelor of Philosophy, after being two
years connected with the School.

l^aZe CoUege, New Haven, July, 1855.



2

# NORTON'S
LIBRARY AND IMPORTING AGENCY,

5 CI.IWTON HALL. ASTOR PLACE,

NEW YOKK.

The subscriber would invite the attention of

LIBRARIANS, CLEKGYMEN, STUDENTS AND BOOKBUYEKS GENERALLY,
*

lo his facilities for supplying BOOKS at low prices. Through his

Agents in London, Paris, BerKn and Amsterdam, he is enabled to

import either in quantities or by the single volume on the very best

terms. Particular attention paid to orders from Colleges and Public

Institutions. Catalogues furnished gratuitously.

]

CHARLES B. NORTON,
igeiUfor .

MICROSCOPES—SURVEYING AND OTHER
INSTRUMENTS.

Messrs. JULIUS & WILLIAM GRUNOW,

OF NEW HAVEN, CONN.

Messrs. J. & W
price

MATic Microscopes of

Bry variety of form and

*

Surveying and Astronomical Instruments,

whose superior excellence of workmanship, construction and accuracy,

bave been frequently acknowledged.
For the quality of their instruments, Messrs. J. & W. G. are per-

mitted to refer to the Editors of this Journal. To Profs. D. Olmsted

and W. A. Norloa of Yale College; Prof. W. Gibbs of New York

Free Academy ; Profs. C. R. Gilman and A. Clark, M.D., of the Crosby

Street Medical School, New York; Dr, FL Vanarsdale, Morristovvn,N.J-;

Prof. J, L. Riddel! and James Jones, M.D., New Orleaas, and Dr. J. L*

Smith, Louisville, Ky.
Priced Catalogues sent to order- P«b'»

i955.-tf
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CHEMICAL ASH PHILOSOPHICAL APPAKATTTS, INSTKU-
MENTS. ETC.

J. F. LUHME &, Co., OF Berlin, Prussia,

PANTHEON BUILDING, 343 BROADWAY, NEW YORK.

This well known Chemical Estj^blishment, has opened a MaCA^
ziNE for the sale of their goods in New York under the management
of Mr. H. GOBBLER at 343 Broadway ; where they keep on hand
and offer for sale a great variety of Chemical Apparatus. Philoso-
phical Instruments adapted for all departments of Physical and
CHEI\irCAL RESEARCH and for EXPERIMENTAL DEMONSTRATIONS.

Fine chemical Thermometers of every description ; Hydrometers
in every variety and of superior accuracy, reading actual densities to

005 : Chemical Balances for analytical use—also a cheap and supe-
rior Balance for ordinary Laboratory work ; Fine Scales for Druggists'
use. Every variety and form of Chemical and Druggists' Glass Ware
and Porcelain, including an extensive assortment of the celebrated Bo-
hemian hard Glass Ware, Tubes and Beakers— Gasholders of
metal and Glass

—

Graduated Tubes and Cylinders

—

Chests with grad-
uated instruments for Alkalimetry, Chlorimetry, etc

—

Mineralogi-
CAL Test Cases, Plattner's Blowpipe Cases, Reagent Cases—Re-
agent bottles with permanent enamel labels

—

Lamps for alcohol
of every construction

—

Wooden ware in great variety and of excellent

quality

—

Chemical blast furnaces—Geometric and Crystal Models,
etc, etc.

Calologues furnished on application and special orders for Incorpo-
rated Institutions imported duty free on liberal terms.

Address FL GOEBLER, Agent of J. F. Ltthme & Co, 343 Broad-
way, New York.

March, 1855. [tf]

GENERAL INDEX
TO THE FIRST SERIES OF

THE JOURNAL OF SCIENCE AND ARTS-

IN ONE VOLUME OF 348 PAGES. 8vo.—Price, $3.

A FEW copies remain for sale in the hands of the Publishers

Inquire of Silliman & Dana.

See further, second page of Cover.

New Haven, March Ij 1851.
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MINERALS AND FOSSILS.

The undersigned would respectfully call the attention of the scientfic

and lovers of Minehaloc;ical and Fossil Specimens to his Collection,
consisting in a great variety of both, all of vt^hich he offers for sale at

exceedingly low rates.

Having been an extensive Mineralogist for upwards of twenty-five
years in his native country (Germany) (Prussia), he flatters himself to

be able to produce Specimens of rare interest, to all lovers of the study.
With satisfactory references, would be willing to send samples to

any part of the United States. Expenses of transportation to be paid

by those requiring the samples, which I can send in cases from 50 doN
lars up.

CH, W. A. HERRMANN,
May, 1855.—ly] No, 1007 Broadw^ay, New York,
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On a Twin CoTYiposition between Malacone and Xenotime Apaiite, or MonazUe, by
i!.H.\ST ZscHAV; On Prosopire, by Geo. J BftUi^H, Zl3.~?ioiG on Geology of coun-
try Last of Cascade Mountains : Statistics of Coal, 275.

Botavij,^SexnQ\ rcprodurlion in the Ix)wer Cryptognmia, 276.—Trecul ; Formations
hecondairea duos lea Cellules Vegelalea : Mt)bl on Chlorophyll, 27H—The seeds of
iVIagnoha: Bertolom; Misce.lanea Botanica, -^79.—Prof Brann ; an ihe obhque direc-
tion of the ligneous fibre, etc., 280.—The Wellingtonia of Undley, 281.—Does Sea-
water kill Seeds ? 282—Ravenal ; Fungi Carobniani Exsiccati, 284.

Asironomtj.—Comet, }B55, II: Report on the Shooting Stars of Aagast 9th and lOih
18j)5, by Edward C. Herrick, 285.

MisceUunies.—The Smithsonian Institution, 287.—Introduction of Bombyx Cynthia mto
Europe. 288.—American Association for ihe Advancement of Science, 289.—The Cli-
mate of San Francisco, for the year 1854, by H. Gibbons, M D., 292.—Iron ore of
Dodge and Washington Cos., Wisconsin, 295—Clouds : FottsviFle Scientific A->ocfa.
Uon, 296.—06/r«flry.—Notice of Ihe late John Graem Ellery, 296.~Mr. Thomas
Weaver; Andrew Crosse, 297.—Report of Exploration of a Route for the Pacific Rail-
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I

No one who has witnesspd under favorable circumstances, an

Eagre,f or the tidal pheiionienon called from its Iiidiftti desiijna-

tion a '^ Bore/' can he sin'prised at the account given by Arrian of

the tide near the month of the Indus, or at the astonishment,

manifested by Alexander and his army when they first bf-held its

action. On the Hooi^hlyl^ranch of the Ganges,- wliere I first saw
the Bore, it presented no fe^atnre calculated to excite wonder; but

on the Tsien tang, it struck me as being one of the grandesst spec-

tacles in nature. -

^

;,^ A Chinese Proverb reckons three wonders of the world,—the

tides at Hang-chau, the ihujider in Lung-chan^ and the demons

* From the Transactions of the China Branch of the Royal Asiatic ISocietj

Ptead td^e Society, 12th January, 1853.

f
" His manly heart, whose noble pride

Was still above
Dissembled hate or Tarnish'd lore,

. Its more than common transpirt could not hide ;

"Rnt hk-ft un P.anre rode, in tnimiDh oCf the tide."—i^ryc«*».But like an eagre rode, in triumph

t Lungchau, (thunder district) is a long mountainous penmsu.a in Canton provmce

opposite the island of Hainan, and i? celebrated thn»ugh(jut China for several myth*

respecting its thunder storms, which doubtless reverberate through the ulpme^reKmn<

«f that latitude in a jpanner to awaken awe and superstition. Stan.lard Ency-

cIopsBiias, quotinz from various authors on the subject, inform us, that after thunder

storms black stones are found, emitting light and a sonorous sound on being struck,

At times, also, hatchet-shaped things are picked up which are useful amulets, Tha

Siico.vii SKai£3, VoL XX. So, QO.-^or., 1865. 39
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at Tang-chan * To the first named marvel, the province pf

Ohih-kiang owes its name: ihai it has not been mentioned in ftie

Travels of Marco Polo, is to be acconnted for from the circnm-

stance, that the phenomenon did not occur during. ai»y of his vis-

its to the city of Hang-chau : otherwise it would not have re-

mained until the present day undescribed, nor would a distin-

gnished geogra[)her have stated, that " In the North Pacific we

have neither the bores of a Hooghly nor the terrific tides of a bay

of Fundy."t
The Tsien-tang river, originally called Chih-kiang, takes its

rise in a monnrainons region where the provinces of Kiaiig-si,

Fuh-kien, and Chih-kic^ng are Inns: conterminous, and after pnr-

suing a northeasterly course, disembogues into the Hang-chaa

Bay, a short distance belo'w the city of that name. It is abmU

220 miles Icni?, flt)winor more than two-thirds of its way ihroiish

a mountainous cotmtry ; the remainder, draining a low alluvial

.plain. A considerable qiiantily of silt is conveyed by it to the

sea, thus aidins: the Yang-tsz' and Yellow Rivers in extending

this part of the continent eastward. BtMUg broad, shallow, and

rapid, it is navigated with difficidty by fiat bottomed vessels^

which seem admirably constructed for that purpose. They are

drawn by boatmen against the stream, with ropes several hiujdred

feet in length attached to the topmast, those on board being en-

gaged in poling. At Hang-chau, it is about four miles wide; atid

at its mouth, about ten miles distant, the width is seven. The
confignratVin of a river, however, has little effect in giving rise

to Eagres, the cause of these phenomena must be soutzht for in

the form of its estuary, where is presented in a remarkable de-

greeMhp pecnhar features necessary to*.^ sudden elevation o( the

tidal wave,—a shallow and gradually confi^ting bay, subject to

high tides, at the embouchure of a river more or less obstructed

by sands.

fields are often furrowed by tliuuder as if they had heen plonghetl In a temple

consecrated to the Thunder Duke, the people annually place a drum, d^a^vn thithtr

on a carriage purposely constructed, which it is supposed he beats daring a f^torm;

and it is s^aid, ihat since a drum covered with paper has been substituted for one

covered with leather, the peals of thunder have been less severe. Formerly the

dram was placed on the top of a mountain, and a boy left there as an attendant oa

the thunderer—a sort of sacrifice to him.
* Tano;-chau is not far from the birth-place of Confucius, a peninsula of the Shan-

tun;j Promontory. Thither it is believed the spints of the departed repair, until sum-

moned to judgment in Hades. Innumerable accounts are given of the pranks of

ghosts, which are for a season at hberty in that region. The ** ghost's lantern," iy^iS

fatuwi, is often seen there.

t Vide Johnston's Phynical Atlas of Natural Phmomeva, This splendid nnd

U'^ually accurate work contains a few s%ht errors in treating of this terra iT^cogmt'i^

The h)fty mountain chain passini^ through the entire length ef Formosa, is omitted in

the Chart of the mountain chains of Asia. A very large space in the Geologi^'^^

Chart should hive been ci:»!ored to represent the extensive district of pure alluvium

About eighty thousand square miles, destitute even of a pebble or graia sabd

\ -
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Hang-chau Bay, (a foreign designation, Chinamen not distiu-

gntshiti'g it from the sea,) is an indentation in the extreme eastern
part of the (>hinese coast, where the continpnt converges towards
the Pacific, as if to form a cape; its northern headh^nd'is Yang-
tsz' Cape^ at) alUivial flar, formed hy the great rivf^r of that name

;

the opposite headland is of a very different rfiaracter, being formed
by the terminal ion| at Ketow Point, of the Nain-hng chain of
mnntilains. '^rhus, on one side the shore is so low, and ihe bay
so shallow as to render it perilous to navigators, while at the
other, there is a bold coast and deep water. Fn)m Ketow Pt>int

to Yang-tsz' Cape, the distance is sixty miles, which is the width
of the estuary. A line intersecting it, drawn from the moinh of
the river, would be about sevetity-five miles. A portion of the

Chi3san Archipelago is included in the southeastern part of the

bay. Although these islands are geqerally separated, by deep
channels, the descent of the submarine ground on this part of the

coast is exlrcmely gradual, owing to the ever accmiuUating detri-

tus of the great rivt^rs. The l)ay itself, is very shallow, and con-

stantly decreasing in depth, the channel being wholly obliterated

towards the T'sien-tati^. At its soiuhern boundary it receives the

water of the Ta-hiah or Ningpo river, where the tides are in no
respect remarkable ; and to the north of this, near the embouchui^e
of the Tsien-tang, Chang-ngo is disemboguedj in which river the

tides have a great and ra[)id rise and fall.

Navigators are welt acquainted with the force of tidal currents

among the Chnsan islands, and in the other part of the bayj

there is a rapid increase of their velocity as you adv'Stice up the

funnel-shaped frith, where they rush at sixteen miles an'Tiom". In

the neighborhood of Chapoo, where they are more moderate^- their

flnw is between eleveij-and twelve knots, with a fall of* twenty-

eight feet. Vessels approaching this part of the coast are thus in

danger of being lost among sands without sighting the b)w shores.

Captain Collinson, when endeavoring to find a channel ro Hang-

chati in the H. C. Steamer Fhle^ethon, experienced a tide of

'* eleven and a half knots, when nineteen miles distatit from the

V

Chapoo Hills, and two from the shore. TraverNttfg the rjver

[estuary] which at this point is about fifteen miles wide, there was

no continuous channel fomid, aUhi»ugh there were some deep

spots. When the Plde^ethnn was exp<'sed to this tide, she fiad

an anchor dowti, with a whole cable, (having previously Inst an

anchor and cable in endeavoring to hug n\\) was tmder her full

power of steam, with sails set, and was still driving." VVhales

are not unfreiiuently drawn in by this vertex, and left domidermg

on the strand or in shallow water by the receding wave; seme

of the accidents recorded of the unfortunate Cdacea are worth

quotios. # # *



--^

308 D. J. Macgowaii on the Eagre of the Tsien-Tang.
r

. At the upper part of the bay, and about the month of ihe river,

the Eagre is scarcely observabfe, but owing to the very gradual

i descQut of the shore, and the rapidity of the great flood and ebb,
^'

llie 'tidal phenomena even here present a remarkable appearnnce.

Vessels,, which a few moments before were afloat, are suddenly

left Righ and dry on a strand nearly two miles in width, which

the r^urning wave as quickly floods. It is not until the tide

rushes beyond the month of the river, that it becomes elevated

to a lofty ^wave constituting ihe Eagre, wliicli attains its greatest

magrjit-ude opposite the city of Hang-chau. Generally there is

noihtng'-in its aspect, except on the third day of the second

month, and on the eighteenth of the eighth, or at the spring-tide

atitJi^t I he period of the vernal and autumnal equinoxes, its great

inte?)si y being at the latter season, Soruetimes, however, during

'the *pn valence of easterly winds, on tho third day after the sun

and HM on are in conjunction, or in opposition, the Eagre co[]rses

up the river with hardly less majpsty than when paying its ordi-

nary peiiodical visit. On one of these umjsnal occasions, when

1 was tiavelling in native costtime, 1 had an opportunity of wit-

nessing it, on December 14, 1848, at about 2 p. m-

Between the river and the city walls, which are a mile distant,

iJensp Mibnrbs extend several miles along the banks. As the hour

of flood-tide approached, crowds gathered in the streets running

at right angles with the Tsien-iang, but at vsafe distances. My
position was a t^MYace in front of the Tki-wave Temple, which

afforded a good view of the entire scene- On a sudden, all traffic

in the thronged mart was suspended, porters cleared the front

street of every description of merchandise, boatmen ceased lading

and unlading their vessels^ and put out into the middle of the

streatfi/so that a ^ew rnometits sufficed to give a deserted appear-

ance to the busiest part o^ one of the busiest cities of Asia- The
centre of ihe river teemed with craft, from s^nall boats to huge

barges, including the s^ay *' flower boats." Loud shouting from

the fleet annomiced the appearance of the flood, which seemed

like a glistenitig white cable, stretched athwart the river ai its

mouth, as far down as the eye could reach. Its noise, compared

by Chinese poets to that of thunder, speedily drowned that of the

boatmen; and as it advanced with prodigious velocity,—at the

rate, I should judge, of twenty-five miles an hour,—it assumed

the appearance of an alabaster wall, or rather of a cataract four

or five miles across, atid about thirty feet high, moving bodily

onward. Soon it reached the advanced guard of the immense

asemblage of vessels awaiting its approach. Knowing that the

Bore of the Hooghly, which scarce deserved mention in connec-

tion with the one before me, invariably overturned boats which

were not skillfully managed, I could not but feel apprehensive for

the lives of the floating multitude ; as the foaming wall of water

s-
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dashed impetuously onwards, they were silenced, all heing ir>*

tently occupied in keeping their prows towards the wave which
threatened to snbnierge every thing aHt^at ; but they all vaulted,,^

as it were, to the snnimit with perfect safely. Tlie speeTa^le

was of greatest interest when the Eagre had passed aF)ont one-

half way among the craft. On one side they were qnielly^epo-

sing on the surface of the unrufflf^d stream, while those^on the

nether portion were pitching and heaving in tnmnltnons confu-

sion on the flood, others were scaling with the agility of salmon,

the formidable cascade.

of a moment's duration,

This grand and exciting scene u^s but

it passed up the river in an insfant. hut

Hang-chaii.

from this point with gradually dimitiishing force, size, and velo-

city, until it ceased to be perceptible; which Chinese acc(>iint^

represent to be eighty miles distant from the city! From eyb to

flood tide, the change was almost instantaneous; a slight flood*

continued after the passage of the wave, but it soon began to

ebb. Having lost my memoranda, I am obliged to write from re-

collection : my impression is, that the fall was about twenty feetj

the Chinese say that the rise and fall is sometimes forty feet at

The maximum rise and fall at sprir^g tides is proba-

bly a"t the mouth of the river, or upper part of the bay, where the

Eagre is hardly discoverable : in the Bay of Fundy, where th«

tides rush in with amazing velocity, there is at one [>lace a rise of

seventy feet; but there the magnificent phenomenon in question

does not appear to be known at all. It is not, therefore, where

tides attain their greatest rapidity, or maximum rise and^fall, thaC

this wave is met with, but where a river and its estuary both pre-

sent a peculiar configuration.

Dryden's definition of an Eagre, appended in a note, to the

verse above quoted in ttte Threnodia Au^ifstoUs, is, "a tide well-

ing above another tide," which he says he had himself observed

in the river Trent.* Such, according to Chinese oral accounts,

is the character-t>f the Tsien-tatig tides,—a wave of considerable

height rushes suddenly in from the bay, which is soon followed

by one much larger. Other accounts represent three successive

waves riding in ; hence the name of the temple mentioned, that

of the Three Waves. Both here and on the Hooghly, I observed

but one wave my attention, however, was not particularly di-

rected to this feature of the Ea^re. The term should perhaps be

more comprehensive, and express "the instantaneous rise and ad-

vance of a tidal wave;" the Indian barbarism "Bore" should be

discarded alloCTelher.

A very short period elapsed between the passage of the Eagre

and the resiiinpiion of traffic : the vessels were soon attached to

the shore again, women and children were occnpied in gathering

articles which the careless or nnskillful had lost in the aquatic

melee. The streets were drenched with spray, and a considerable

•
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volume of vvatnr splashed over the banks into the head of the

grand canal, a few feet distant.

The earlier rec(M*ds of ihe Chinese would seem to indicate that
w

the beauties of naiure had fliiled to make deep impressutns on

their ii^iaginations; but from a remote (leriod. men of letfers have

portrayed nature with irue [oetic feeling, and in delineating iatid-

j^.
particularly excelled. An object^ therefore, of

such suhhme graiid^ur as the Eagre, occurring frequently at the

Atheuisof China, cToirld not fail to attract the pencil of the liior-

ati ; it has ih^-efore often been the theme of poetic scholars. No

one, not himself ca[)ahle of clothing tho "perception of simili-

tude in dissimilitude," agp Wordsworth expresses it, shtudd at-

tempt a version of their artistic effueions; yet an account of this

tidal phenomenon would be extremely defective, unless it were

presented, to some exteni^/from a Chinese poiju of view.

It has been already mentioned, that the Chiiiese regard the Ea-

gre as one of the wonders uf their world, and that it gave name

lo the [jrovitjce. As might be expected, therefore, it is blended

with their mythology. It is not a little reiuarkahle, however,

that it should be pojnilarly ascribed to the spirittial energy of a

s//.m ((^r godj, who lived so recently as five hundred and forty

years before our era, or about twenty years before the birth of

Confucius. At tliat period the Tsien-tang was the' boundary of

two belligereiit kingdoms, Wu and Yneh. Fu Chai, king of the

former, incensed against fiis minister VV"u Tsz'si, for opposing the

ttynns of a treaty, submitted by Chung, ambassador of Kii Tsien,

knig of Yueh, sent him a sword, with which, understanding his

master's will, he committed suicide by cutting his throat, a

method still pursued by sovereigns in China towards officers of

distinction who have incurred their displeasure. This incident

in ancient history is recorded iu the spring and autumn annals of

Confucius; but in a work, entitled " Spring and Autumn Annals

of the States of Wu and Yueh," a historical m)vel, written sev-

eral hundred years after, a prevailing myth is superadded to the

authentic narrative, which the author himself seems to credit, and

which to the present day is received as verity.

Wu Tsz'si's cor[)se, which was thrown' into the Tsien-tang,

after boitig carried to and fro by the tide for some time, tunnelled

a passage through the hills on the Yueh side, as far as the tomb

of the quondam ambassador Chiuig, wfiose cadaver he took with

him to the estuary. Since that period, it is stated Wu Tsz'si has

been the god of the Eagre, his periodical indignation being ex-

hibued by its violetice ; hence the sacrifices and prayers officially

presetited at appointed seasons to propitiate his atiger. Monarcns

of almost every dynasty have honored him with titles, so that

they fill half a page of the work in v/hich they are recorded.

i
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' Since the apotheosis of the fdithful statesman, their penchant
for hero-worship has led the people to multiply the tutelary divin-

ities of the tide to a great extent. Thus it has lords rpany and
gods many^ so m'lch so that a Pantheon has heen erected at

Haining. the Temple of the Tidal gods, in which, besides a-^enlral

image of Wu Tsz'si, there are fifteen others ranged in rows on
either side. Some of the most distinguished of these s//iy.-\mve^

temples dedicated to their special lionorj and therefore deserve no-

tice in this sketch. - '

The Tidal King TempleJs in the country. "Il^sAm (or god)

was an officer named Stone," who, in 828 a. b ,
undertook the

restoration of a dyke, wliich an Eagre of unusual violence had

overthrown"; and failing in the coristruction of the fonrida-

tiou, drowned himself from chagrin. ^_)^Hc afterwards became
a sAm," (or god.) and three ccntnrie4*'jater, on the occasion of

a combat between the people and rebels, who were attempting

to capture Hang-chau^ his name was seen inscribed on a streamer

in the darkened sky, where also unearthly noises were heardi

The enemy instantly sncciniibed. Agaii), a hundred years later,

when an extraordinary Eagre destroyed the dykes, occasioning

reat loss of life and property, the waters retired through prayers

atid sacrifices to his manes. In consequence of this, a Bndfnst

priest was appointed to the charge of his temple, that a regular

religious service might be kept up to his hot^or.

The Temple of Unanimity, '' Its sfmi is Luh kwei,'- a mil-

itary officer who flourished in the twelfth century. He fell^^n

the field of battle, and *' became a god " Nut long after, when
the dykes were overthrown by a violent tidal wave, his s/jI// led

soldiers from Hades and fi^rced hack the tide. Subsequently,

when it returned with greater force, extending to the city waits

and flooding the country, he re-appeared acc( mpanied by three

damsels bearing streamers. By tfieir united labor, the stones,

which had been carried away, were brought back for a founda-

tion. To commemorate these services, the title of Great Mound
Earl, was conferred upon him by the Emperor, who also ennobled

the fair attendants. The temple has, besides several stone images,

those of the three fairies and twelve liorary shin (or gods), for

alternate officers in the government of the tide.

One uiore example wilt suffice : It is of a temple some distance

from the city, erected in honor of a tea merchant, who, above

seven hundred years ago, devoted a large part of his proj erty to

the construction of a dyke, which was overthrown soon after its

completion. In despair he cast himself into the swelling wave,

which wafted his corpse from place to place; wherever il rested,

sand was thrown up, and tlms a fomidation was provided for an-

other embanktnent. Posthumous titles were conferred upon hini,

aud a temple erected in which divine honors are paid him.

-^^
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Despite tite superstitions of the populace, which had the sanc-

tion of government, there have been philosophical minds, who,
without discarding popular myths, speculate on the natural cause
of the phenornenon, and propound theories for its explanation.
Fron? a stimirfery of these, contained in the Topography of the

Prefefetnre, the following, having reference also to tides in general,

have been selected :

—

Ist, A consequence of the contracting and expanding of the
Spring of Nature. '' '

2nd, An enormous Serpen.^ entering into and 'emerging from
oceanic caverns canses iheir'^'^b and flow.

3d, The Biidhist theory^rwhich attributes them to the trans-

formations of the Divine Dragon. •

4th, A consequence of the Sun pisin^ out of the ocean,
5th, " „

•
-^ '*, ' "

6th, From being drawn by the Snn.
Way

7th, From the phases of the Moon. According to Phitarch;

Pytfieas of Marseilles first ascribed tidal oscillation to this orb.

8th, Pulsation of the' Ettrth's blood—water.
9th, Expansion and contraction of the Atmosphere under the

influence of the heavens, which occasion a corresponding rise

and fa!l both of land and water: thus,^when the waters flood,

the earth ebbs, atid vice versa ; of which landsmen are no more
conscious, than persons in a boat are of the tides. In confirma-
tion and ilkisfration of this theory, the fact is adduced, of the
rise and fall of the pilous surface of the dried skins of certain
sea animals simultaneously with the tide !

By others, the reciprocal action of the dual powers was referred
to, as explaining all tidal phenomena. One, like Pliny, says the
sun and moon draw the waters after them.

Some, however, more shrewd than the rest, sought for the cause
of the peculiar tides of the Tsien-tang, in the coiTfiguration of its

embouchure, an idea which is combaited by another writer as un-
tenable, because the Ningpo and Chang-ngo river present the same
features (which is a mistake), and have no Eagre. It is owing,
says this author, to the greater quantity of water which comes
into that river. The learned adhere to one or the other of these
theories, the populace to that of the serpent, all classes believing
that the gods already named are actively concerned in the matter.

It should be remembered that until Newton cleared up the sub-
ject, very crude notions prevailed respecting it in Europe.

Although the inhabitants of this region are the most timid in

the empire, there were among them, at one period, many who
from mere bravado would plunge into the frightful wave. A
proclamation against the custom still exists, from which it appears
that many lives have been lost in attempting this exploit. Afier

appealing to that regard which all should entertain for the body
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inherited from their parents, the document exhorts .ali good peo-
ple not to go vokmtarily to the dread abode of the *Sea Dragon

;

and admonishes them that their souls, should they/ perish in this

manner, will sink into eternal perdition under the Nine Springs
of Hades. ''Life has its natural limits, why nofawait tge last

day fixed by the decree of Heaven ? Parents, \vife, and cjiildren,

will be seen gazing from the shore, bewailing your fate, and no
condolence .can be offered them." Condign punishment is threat-

ened against all who should disregard the admonitions.

The gpological changes resultii%^ /rom these great tides are

less than might be expected, owingtu the degradation of the land
by tidal and fluviatile actioa elsewh^e- Occasionally the land
suffers the loss of. considerable portions of soil, but it is speedily

replaced by the same power, .'and is ^ver extending, by accumu-
lations of detritus. There haCe however been some marked
physical changes eifected within the historic period^ by the com-
bined action of the Eagre, and of the two great rivers of China*

Until about the eleventh century, there was a ledge of rocks

projecting above the surface of the stream; near Hang-chau city,

known as Losah rock, a Sanscrit term employed by Budhists to

express devilish. Heitce that part of the Tsien-tang, taking its

name from this obstrucflion to navigation, was once called the
Devilish River. It was large enough to be a place of resort on
certain festivals—religious and Thespian. A poet of that period

playfully inquires how it happened that the great Yu, whilst

opening the river, omitted to perforate a rock a le in length. Fi-
nally it yielded to the attack of the fierce Eagre, and gradually

disappeared.

A smaller rock measuring only 16 feet high, 14 long, and 6
wide, disappeared 145 B. C Two years after, it was brought into

sight again by the sanie force which had removed it, when it

ared altogether.

Kam-pu, once a mart o( considerable importazice, the port of
what, at one period at least, was the metropolis and capital of the

empire, mentiorjed by Marco Polo as an extremely fine port,

twenty-five miles from the city, frequented by all the ships, that

bring merchandise from India, is now an insignificant walled viU

lage^in consequence of the 'receding of the sea, and the filling up
of the bay. More than fifty miles distant, another city, Cha-pu,

has sprung up near the sea, which, for a long time to come will be

the port of Hang-chau; but the Yellow River and the Yang-tsz'

are surely, and not slowly, depositing silt; which will render it in

Us turn inaccessible.

Chinese ingenuity has long been exerted, but with indifferent

success, in preservuig their alluvial plain from the wasting action

of the Eagre. The earliest mention of dykes is about the com-
mencement of our era, when an engineer named Tsau, under-

Second Skei^^s, VoL XX, ^^o, 60—Nov., 1855. 40
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took the work. Offering a thousand copper cash for every bushll
of earth brought for the embankment, he induced laborers to col-

lect in immense numbers, who on being required to bring stoites

instead of earth, soon disappeared. From this circumstance the
work was called Tsien-tang, the cash or vioney dyke—a name
subsequently applied to the district, and finally to the river, its

present designation.

Embankments of earth were generally resorted to, until the
middle of the seventh century, when stone was employed ; but
the frequent inundations which occurred from the tide, shew that
the art of constructing dykes was imperfectly understood. The
general statistics of the empire ascribe the first erection of dykes
to the Prince Wu Shuh, 930 a. d., whose court was at Hang-chau.
This Viceroy, according to the records of the Sung dynasty, also

employed intimidation and cajolery in defending the land from
the_ violence of the Eagre. First he summoned five hundred
daring archers, each of whom was provided with six arrows,
v^hich they let fly at the aqueous monster as it came swelling on-
wards

; next he made prayers and offerings in the temple of Wu
Tsz'-si

; and finally, he composed a hymn, which he enclosed in

an envelop, together with the key of the dyke water-gate, and
addressing it to the gods generally, threw it into the river; forth-
with the waters retired. Frequent reference is made to these
proceedings in topographical and other works. Perhaps they
were performed merely for the amusement of the people, or, if

he had any faith in them, he was too sagacious and practical to
confide in anything less than dykes," superior and altogether dif-
ferent from those heretofore employed. Bamboo frames were
made and sunk on the banks behind a row of piles, and filled
with large stones

; and on the foundation thus laid, the embank-
ment was built. To the present day no method has been found
superior to that of this prince. The contrivance is not unlike
that which western engineers have' found most effectual in pro-
tecting river banks.

This work endured only sixty years
j a tide carried much of it

away, laying the country under water, and occasioning devasta-
tion.

_
An imperially appointed officer, aided by the military, was

occupied seven years in vain attempts to construct a permanent
embankment. At length he was dismissed, and his successor, by
employing the method mentioned above, completed the work in

one year. It however was not owing to superior skill or energy
that he accomplished it, but to one of those sudden shifts of the
loose bed of the estuary, which have given rise to so many su-

perstitions. According to the statement he made to the emperor,
who had expressed a desire to know how the work had been so

quickly finished, the engineer, after praying to Wu Tsz'-si, had
the satisfaction of procuring his aid ; for the next day the waters
retired, having raised several miles of yellow sand, which ena-



t rK

D. J. Macgowan on the Eagre of the Tsien-Taiig. 315
P

"^lecl him to accomplish the undertaking. Nevertheless disasters,

from the washing away of embankments when a violent storm
ocTcurred simultaneously with the Eagre, are recorded during
every reign. It w^as found necessary to have soldiers stationed

on its entire length to mark the first point of loosening.

In 1026 A. D.5 an officer named Tsiang constructed a stone dyke
several miles in length, of such excellence and strength; that

about seventeen years after the grateful people of Hang-chau
erected a temple to him on the embankment-
The emperor Kau-tsung, in 1131, ordered ten iron plates, each

weighing above one hundred and thirty pounds, to be employed.as

charms against the mischievous spirits, in hopes that they would
thereby be induced to respect the dykes, which were kept up at

so much cost. They were sunk at Convenient distances, in front

of the embankments ; but on the following year, iron charms
and stone walls were all carried off, and the loss of life and prop-

erty was unusually great in consequence. On the following year,

the experiment was again tried, the monarch himself writing the

charms, according to the forms of the Tauist sect. These iron

plates were deposited in chests of choice woodworkmanshipj and
sunk by Tauist priests with great ceremony. The result is not

mentioned, but the record goes on detailing numerous repairs fol-

lowing successive disasters.

During the period of the Mongolian reign in China, the de-

structive action of the tides was remarkable. Kublai, the first

emperor of that, the Yuen dynasty, caused repairs to be made
;

but they could not have been effective, as soon after it is recorded

that more than twenty thousand men endeavored in vain to re-

store the breaches of a few miles. Disasters occurred every year,

and repairs were going on incessantly; at length a Mongolian

officer (judging from his name) informed the emperor Tai-ting of

the experiment made with Tauist charms; and as his majesty

approved of the propsition fot repeating them; they were doubt-

less tried. . .

Just as the Yuen dynasty was drawing to its close, the reigning

emperor called upon the head of the Tauist sect to perform his

arts to stay the flood ; and on the failure of these, he had two

hundred and sixty Budhist priests engaged in trying the virtue of

their ceremonies for the same purpose, and with the same result.

At length after a general consultation among imperial officers,

(men who had displayed ability in constructing the Grand Canal,)

the whole population was either called out to labor, or required

to subscribe funds. Budhists and Tauist priests, it is stated, were

not exempted. Embankments, were accordingly constructed,

superior to any which had preceded them; and to commemorate

the event of their completion, the name of the city In-kwan, at

the upper part of the estuary, was changed to Ning-hai, or the

"sea tranquillized."

>
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No extensive repairs were called for until twenty years aftet,

but from that tiniOj the fall and rebuilding of dykes are frequently

mentioned. After one of these disasters, an ox was sacrificed to

the shin of the eastern sea^ the repairs at this time required thir-

teen years' labor, and nearly the whole province was called on to

aid in defraying the expense.

A typhoon, in 1578, which lasted three days and higkts, caused
with the tide extensive losses. Roaring or howling noises are

mentioned several times in connection with sea storms; they

were peculiarly alarming in that typhoon.' Salt water covered

the fields for many miles, drowning many of the inhabitants. In

reconstructing the dykes, unusual care was taken to have stones

hewn in such a manner as to afford mutual attachment and sup-

port : five were laid lengthwise, and on these, five more were

placed crosswise
; the wall was then carried up, the stones, which

were five feet two inches longj and one foot eight inches in thick-

ness each way, being placed alternately sideway and endwise to-

wards the stream. Some details are given of the cost of these

stones. The quarrying and dressing was three mace of silver,

one mace for boat-hire and seven candareens for portage,—that is,

about seventy-five cents for each stone. The dykes which I saw
on the Tsien-tang were perpendicular walls ; the Chinese, how-
ever, are perfectly aware that a slope towards the water gives ad-

ditional strength to an embankment ; a sea wall at one part of the

bay near Chin-hai, is placed a portion of its way at an angle of
thirty degrees.

In the reign of Kang-hi in 1665, after a typhoon, like the for-

mer of three day's duration, and occurring with an Eagre, the

dykes were generally overturned, with much destruction of life

and property, [n rebuilding them, iron clasps were employed to

keep the stones together. This illustrious monarch personally in-

spected the works, and gave many directions respecting them.
Durmg this reign one of those phenomena occurred, which has

at different periods in their history struck the people with amaze-
ment. Officers and people were bewailing an inroad of the tide

which had carried off several miles of country, and were sacri-

ficing to the gods for succor, when another tide suddenly brought
the whole back again !

Kang-hi's successor Yung-ching (1723-36,) endeavored by the

use of huge amulets and numerous religious ceremonies to appease

the gods, although he did not neglect the embankments. Find-

ing that five iron oxen which had been placed at different points

of the river and estuary were not likely to prove efficacious talis-

mans, he ordered the erection, at his own expense, of a great

temple dedicated to the Hai-shin or sea gods, in the city of Hai-

ning. A stone slab or monument contains the imperial rescript

in relation to the structure. ''Ifind,'^ says his majesty, ''that
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the ancient sages sacrificed to the gods of the hills and springs,

on account of their power of delivering and succoring men; it

is proper therefore to seek their favor. They should be revered

and recompensed ; men's hearts should be excited to regard them
with reverential awe, lest they should gradually presume to slight

them. In the second year of this reign, when the dykes were
overthrown, I "sent officers with funds to examine and restore them.
I apprehend that the people in general are wanting in reverence

for the shin ming [gods], and that they are often wanting in piety;

I therefore urge you to decorous and respectful demeaor in

everything that regards them, and hereby enjoin on the officers

to impart instruction to each family, in order that all may be

aroused and quickened. Of late years the gods have silently

vouchsafed protection, enabling the people to repose in safety,

and though this year the tides have been very great, threatenin

general ruin, yet they happily abated without damage to the em-
bankments, entirely in consequence of the mysterious protection

which the gods, having regard for us all, have vouchsafed. I

rr
5

therefore make a special gift from the privy purse of one hundred
thousand taels of silver (about $130,000) for the erection of a

sea god Temple, that they may therein be honored and recom-

pensed. Let the civil and military officers'measure off the ground,

and engage men to rear a spacious and magnificent edifice, in

which to honor, and sacrifice to, the gods, in acknowledgment
for their protecting the people and warding off calamities. Its ap-

pearance, moreover, will serve to afiect to gratitude those from
afar, as well as those who are near, causing them to discard im-

piety and to become reverential."

In the same spirit the succeeding emperor Kien-lung addressed

the people in 1758. Referring to a visit he had made to Hang-
chau, when he witnessed the Eagre, he says "surely the protec-

tion which the shin hiing have vouchsafed the city, (since the

repairs of the previous reign,) requires the erection of a temple to

the gods of the sea, in the capital of the province," and then di-

rects that their power and virtue should be honored accordingly.

On another occasion he devoutly thanks the sAm,* for the favor

experienced, and states that he keeps it constantly in mind:

From the foregoing extracts from native authorities it will be

seen, that the people of this part of China are in an analogous

position to the Hollanders. The subject o( dykes has long occu-

pied their attention, and tasked their energies,—on the Hwang,
to resist fluviatile, and on the Tsien-tang, tidal action: volumes

have been written on the subject, and a corps of officials are em-
ployed specially for observing the wear of embankments.

* Shin, is the term adopted by students of Chinese to designate God in this lan-

guage, conceivbg it to be the generic name of the deities of Chma. Accordiaglj

throughout this paper, Shin has been thus translated. It should be added, however,

that a majority of the older echohars concur in rendering it Ly spirit, emplujmg the

title of Shang-tc for the chief object of worship,—the Thcos.
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To give an idea of the expense entailed by the tides of Hang-

chau Bay, I have cast up the sums disbursed at different times

during the reign of Kien-Iung, comprising a period of sixty years

(1736-9G) as detailed in the Topography of Hang-chau.

For the embankment in Hang-chau district:

Taels of Silver.

Contributed by officers, 4,338,064

Appropriations from Imperial Treasury, 942,800

Contributed by the people, 790,526

6,713,390

or about ^ISO^OOO per annum, but as silver is now 20 per cent

dearer than it was in that reign, a corresponding redaction should

perhaps be made from this sum. There is a coast line of about

ISO miles, extending from Chin-hai to Hang-chau which is not

included in the above ; also the shore of the estuary west of Cha-

poOj has more or less embankment, to the boundaries of Hang-

chau, which requires large outlays. As the greatest force of the

tides is experienced on the left, or Hang-chau side of the estuary,

it is probable that an expenditure of one-third of the above suf-

ficed to preserve the country from inundation. As the Yellow"

River is "China^s sorrow," so the ^^ difficulty" of Chih-kiang is

the Eagre of the Tsien-tang.

#

Art. XXVni.— Observations on Binocular Vision; by Professor

William B. Rogebs.

15.

of

(Continued from p. 220.)

t relief of the comp

>

In describing the diiferent phases presented in the combination

of inclined lines, special mention was made of the perspectiveness

of the intersecting lines of which the resultant is usually formed,

but certain features of the phenomenon were purposely omitted

as being unessential lo the general account. The following ob-

servations are intended to trace more precisely the development

of the effect and in connexion with other analogous phenomena

to furnish suggestions as to the origin in such cases of our per-

ception of relief.

We have seen that when we confine the eyes to any particular

stage of convergency, the intersecting lines of the resultant pre-

sent themselves in a plane parallel to the paper, but when we al-

low them within certain limits to vary their convergency, these

lines assume more or less relief. We have now to add the ini-

portant fact that while the lines thus acquire perspectiveness they

become longer and more acutely inclined to one another,
m
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These changes usually go on until the lines assume the greatest

amount of relief and the least angle of intersection of which

from their positions in the diagram they are susceptible, and then

the opposite changes supervene. If but slightly inclined in the

diagram, they acquire the perspective position almost as soon as

they are brought to intersect. Their inclination to the plane of

the paper then rapidly augments, they grow longer and the includ-

ed angle lessens, until in many cases it becomes imperceptible,

and for a moment the two lines seem to melt into a single result-

ant. But as we look at this we see it again resolving itself into

two intersecting lines varying continually in apparent length, mu-

tual inclination and amount of relief. The relation of these va-

rious appearances to one another and to the visual conditions in

which they occur will be more clearly understood by referring to

fig. 27.
27.

In this diagram R and L denote the centres of the right and

left eyes AM, and BN, the two lines which are to be combined,

and RCED LCFD the planes in which the axes of the right and

left eyes respectively revolve while directed to successive points

of AM, BN. Since CD is the intersection of the two optical

planes, it is obvious that the axes directed to corresponding pomts

of AM BN will always meet in that line. Hence A and B will

be seen united at D, M and N at C, and so other points of AM, BN
will be combined at some determinate place in CD. This line

is therefore the locus of all the points due to the binocular com-

bination of the corresponding points of the component lines

by converging the axes through

M and Nto C and hold them in this inclination, AM and BN
will appear in the position and of the magnitude represented by

A'C B^C. If then reducing the convergence of the axes we di-

rect them through A and B to D, the components will appear ia

BE DF. The resultant figures A'C B' and DEF being in

planes parallel to that of the diagram A^M BN, their lines will

AM BN.
If we begin our observations
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nave Lilts aaiuu muLuai luciinaiion m cacn case as that oi AiVl ana
BN, ahhongh of greater length in proportion to their greater dis-

tance from R and L. Lastly, suppose the axes to be steadily
' thjcoLigh some other corresponding points of the com-

ponent lines so as for example to meet at O, we shall then have
in pla(^ of AlVI BX a resultant consisting of the two intersecting
lines am hn parcjUel to the former and lying in a parallel plane.
Thus to whatever p5int of CD we may direct the eyes with a
steady cjoiivergence, the binocular resultant will be seen to consist
of two lines intersecting in that point, parallel respectivelyto the
lines of the diagram and of lengih greater in proportion to their
distance.

When however the eyes are allowed to vary their directions
so as to combine a number of contiguous points of the compo-
nent lines in rather quick succession, the resultant intersecting
lines will be seen to assume a perspective attitude, so that, taking
O for example as the point at which we note their momentary
jniersection, they will appear in some such positions as rt sv, pre-
senting a perspective resultant of which the intersecting lines are
longer than atn hn and inclined to one another at a less angle.
When the combination of contiguous points is spontaneously ef-

fected with great celerity the lines rt sv are seen to approach the
position CD and appear even momentarily to coalesce with one
another. But as soon as the axial movement is retarded, they
pass by rapid gradations to an attitude similar to that of rt sv or
to that of even less relief, or more nearly approaching that of
ain hn. The same effect is often apparent when the lines of the
resultant are seen merely united at the ends without crossing one
another, as where the point of intersection of these lines, or which
is the same thing, the point of axial convergence, after moving
along the contiguous part of CD reaches C or D. In this case
we may observe the resultant lines in the position Gx Cu or some
xorresponding attitudes in reference to D,

It can hardly be doubted that the variable and seemingly ca-
pricious phenomena just described are dependant on the succes-
sive convergence of the axes to different distances, and on the
perception resulting from this of a greater or less perspectiveness
in the direction of the series of resultant points. It may be as-

sumed that a certain degree of rapidity in effecting this succes-
sion of combinations, in other words, this successive intersection
of the two lines at differents points of their length and at differ-

ent distances from the eyes, is necessary to create a distinct and
strong perception of relief. For as we have seen, every pause
in this movement of the axes is accompanied by a reduction
of the relief, and if continued destroys it altogether. Now
as the progressive change of convergence of the optic axes in

these experiments has the effect of carrying the intersection of

t
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tfie resultant lines (O for example) along these two lines in the

same direction at the same time and with equal velocity, it would
seem to be a natural consequence that the feeling of perspective-

ness should connect itself equally with both these lines when ob-

served in any momentary phases of intersection. According to

this view the continual changes of apparent relief and ^e cor-

responding approach or separation of the intersecting lines, would

arise from differences in the force and precision of the perspective

idea, depending on the greater or less rapidity of the converg-

ing movement of the eyes. "

16. Conditions of the biiiociihr visi07i of a physical line in a

perspective position.

In describing under a former head (13) the appearances of a

physical line or wire placed so as to coincide with the resultant

of two inclined lines, particular mention was made of the per^ec-

tiveness of the two intersecting images of the wire as well as of

the component lines of the resultant. A simple means of study-

ing the former effect is obtained by fastening the point of a pen-

knife into the end of a slender rod of wood (one of Faber's pen-

cils) at right angles to its length, and holding the rod in a steeply

sloping position between the eyes and a sheet of paper placed on

the table. When the rod has been adjusted so as to be distinctly

seen by each eye, as for example in the position CD (fig. 27), the

eyes being at R and L, if we converge the axes steadily upon O
or D or any intermediate point as O, we see the rod double, the

two images appearing in a plane passing through C D or O at

right angles to the direction of vision. Taking for the point of

axial convergence, the images will have the positions A'C and B'C

;

for D they will be represented by DE, DP, and for o by am, hn.

But if we glance along the rod without making a continued

pause at any point of its length, the two images will be seen to

have a perspective position, continually varying in amount, at the

same time that their mutual inclination and the point of their in-

tersection changes. So long as the rod is held in this steep posi-

tion in regard to the plane of the paper, the two images never ap-

proach so closely as to appear even for a moment to coalesce, and

when we incline the rod at a much less angle, ahhough this tran-

sient appearance of union often occurs, the general effect is that

of two nearly coincident intersecting perspective lines.

Instrument for the binocular analysis of a perspective line.

The following simple apparatus (fig. 28), suggested by the

above experiment shows in a very striking manner the variable

double appearance of a physical line viewed in the conditions

above described. It consists of two rectangular plates M and N,

the former of clear glass, the latter of thin board covered with

white paper and each about five inches wide by ten high. These

Second Series, YoL XX, No. CO.—JTot., 1S55, 41
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are firmly fastened in a vertical position and parallel to one an-

other, at an interval of 7 inches in a rectangular base of wood.
The object used as a physical line is a thin uniform black cord

one end of which is temporarily fastened to the inner side of the

glass plate at some point C by a small shot-like lump of wax,
while the other carried through a hole D in the vertical board is

fastened by a similar piece applied behind D on the outer side of
the board. Different inclinations are given to the cord by raising

or lowering C, fixing it in the new position by the wax and then
tightening the cord through the hole D.

It is needless to detail the various appearances of CD to the
eyes supposed to be placed at RL, since they are the same as

have just been described, with the advantage of being more
clearly exhibited. I will merely say in explanation of the figure,

that ACB is the aspect presented by the line when tha eyes are

steadily converged to C, EDF that when they are fixed on D,
and am bn that when they are fixed on O ; and that in the or-

dinary glancing vision from point to point of CD, it presents the

appearance of the two slightly inclined perspective lines rs tv.

It can hardly be doubted that in thus viewing a physical line,

the sense of perspectiveness associated with each of the two im-

ages has its origin in the successive direction of the optic axes to

contiguous points, and as precisely the same appearances accom-
pany the binocular union of two lines to form a perspective re-

sultant, we are thus furnished with a confirmation of the theory

before suggested that in this latter case the perspectiveness of the

components originates from successive convergence to contiguous
.points along the imaginary resultant line. Thus while the ste-

reoscope presents us the binocular synthesis of a perspective line

t
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and the instrument just described gives us its analysis^ they
both lead to the same conchision as regards the elementary im-
pressions which are combined in the perception of such a line

through binocular vision.

It is important to remark that in both these cases when the

compojient perspective lines are nearly coincident^ the perception

to which they give rise in the ordinary rapid mode of vision is

that of a single resultant or a physical line^ in a perspective po-
sition. If we imagine such a line to be observed for the first'

time, there can be no doubt that it would appear confused and
double until by looking at it with one eye only, or by turning it,

into a position transverse to the direction of view, and by apply-

ing the sense of touch from end to end, we rectify the impressfoii

made by the two nearly coincident intersecting images first perceiv-

ed. By repetitions of this process, experience permanently connects

the idea of a single perspective line with two nearly but not quite

coincident intersecting images, of which the point of intersection

continually changes its distance from the eyes. In a word, this

double image^ peculiar in itsform andvariationSj becomes the op-

Ucal sign of a perspective line^ and whenever impressed upon the

eyeSy it 7nust by the law ofassociation excite in tis the idea ofa sin-

gle liyie in a perspective position.

Thus in the case of binocular vision the perception of a per-

spective line as single is necessarily suggested by the two non-co- -

incident pictures, provided their relation to one another is such as

has usually accompanied our vision of such a single line. But
when the two intersecting images make a considerable angle they

depart from these conditions, and hence although as before ex-

plained, each appears in more or less of a perspective position,

they do not by their united impression suggest the idea of a sin-

gle perspective line. Thus when we view the cord CD in %•
28 nearly endwise^ we see two greatly divergent images produc-

ing a confused impression which, unless helped by information

drawn from other sources, would leave us in doubt as to the true

form of the object before us. The same uncertainty attends our

judgment 'm regard to the perspective resultant in the stereoscope

when its two lines intersect at a considerable angle*

17. Of the extent to which the successive combination must be

carried.

From what precedes it would appear that the perception of per-

spectiveness in a binocular resultant or in a physical line requires

a successive direction of the axes to contiguous points along the

line. To what extent such successive vision must be carried in

order to create a definite perception of perspectiveness is a ques-

tion of much interest and difficulty-

According to the view of Sir David Brewster no part of the

object is seen single and distinctly but that to which the optic
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axes are for the moment directed and " the unity of the percep-

tion is obtained by the rapid survey which the eye takes of every

part of thi object," (Phil. Mag., May and June, 1844). On this

theory the conditions of binocular vision of a perspective hne

would be as fotlovvs

:

.1, The perception of a perspective resultant line in the stere-

oscope would require the optic axes to be successively directed

so as to unite every pair of corresponding points of the two com-

ponent lines of the diagram, or wiiich amounts to the same thing,

they should be successively oonferged to every point of the per-

spective resuhant.

2, This resultant would of necessity be perceived as a single

perspective line the locns of all the resultant points.

3. In the case of two intersecting lines appearing instead of

this resultant, these lines should neither of them have a perspec-

tive position.

But these conditions differ in important features from the phe-

nomena oi the perspective resultant before described. In the first

place the perspectiveness of the resultant, although not perceived

when the axes are steadily fixed at any one convergence, ap-

pears as soon as the varying convergence has united contiguous

points of the component lines, and it affects the whole extent of

the resultant, although the observer may have restricted the suc-

cessive union to only a small fraction of the length of those lines.

In the second place the perceived resultant instead of being a

single line, is iu most cases composed of two intersecting per-

spective lines varying their point of intersection and their degree

of relief The same conditions, as we have seen, apply to a phys-

ical line held in the position of the binocular resultant.

It would then appear that the perception of a perspective re-

sultant line or a physical line in the same altitude, does not re-

quire the successive convergence of the axes to every point*

The direction and amount of the relief may be sufficiently sug-

gested by the view of a few contiguous points. The presence of

two apparently or nearly coincident images would not of itself

convey the idea of one or of two perspective lincs^ but if, along

with thisj we have even through a short distance the impression

of an increasing or diminishing convergence and a change in the

united direction of the axes, the optical signs of perspectiveness

may be regarded as sufficiently complete to give us the percep-

tion either of two intersecting perspective lines of variable relief

or that of a single line with the maximum relief

When the line is of considerable length, we assure ourselves of

its straightness and the degree of its relief by directing the eyes

successively to all parts of it, but when it is short the images in

the two eyes are distinct enough throughout to make a perception

of the whole line definite and clear, without more than a very
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partial surrey, and this seems to be all that we employ in the or-

dinary vision either of a physical line or a binocular resultant in

a perspective position. ^
From what has now been said, it is apparent that the process

by which we see objects in relief by the binocular combina-
tion of drawings, is nearly identical with that by which we see

the objects themselves, but I cannot agree with Sir David Brew-
ster that '^ it is the very same process as in the vision of real ob-
jects in relief by the ordinary agency of our two eyes," It is

true that as regards the successii^ (;^ange of convergency of the

axes the action of the eyes is precisely the same whether they .

are directed to different parts of the binocular resultant or of the

real object which it represents; but as formerly remarked it does
not appear that the change of convergency is accompanied in the

former case by any alteration of refractive power, while in the

latter case we know that every increase or diminution of the one
is associated with a corresponding change of the other.

18. Of btnocul(xr direction.

If on either stage of the stereoscope we place a diagram con-
sisting of two dots or of two equal parallel lineSj and after di-

recting the eyes upon them so as to see them where and as they
are, we then by the usual effort cause them to unite into one, we
perceive that in their approach they move towards an intermedi-

ate position, and that the resultant dot or line lies in a direction

midway between those in which the eyes previously saw the two
separate objects. The peculiar sense of direction of which we
are conscious in this and similar cases is evidently a resultant im-

pression, derived from the co-existence or union of two different

feelings of direction furnished by the two eyes. It may there-

fore I thinkj be not inappropriately called the binocular direction.

That in our ordinary vision with two eyes we have a similar

sense of the binocular direction of objects is I think, proved by
a variety of familiar facts. Thus for example, in aiming to

strike an object with a stone or javelin, or in shooting at a mark
with a bow or a gun held up to the breast, we endeavor to con-

form the motion which we impress to the feeling of direction de-

rived from the combined use of the two eyes, and in the game of

bowls it is this which guides the hand from which the ball is dis-

charged.

The importance of this peculiar sense o^ direction, as distin-

guished from that of the eyes used singly, becomes more striking

when we consider it in connexion with the perspective resultant

formed by binocular combination, as in the following examples

:

In each case the combination is supposed to be made on the up-
per stage of the stereoscope, and, for the sake of clearness, the

resultant is represented by a dotted line, the arrow head marking
the nearer or upper extremity.
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29.

A

tions ,in

In viewing the pefspective resultant CD
of the lines A and B (fig. 29), each of

'

these lines seems to occupy the position of
the resultant, that is, eacit appears to lie in

' )n Bjidway between t^e two direc-

wM^h th§ components are seen
without binocular combination. So when
the resultant has the form of two intersect-
ing nearly united perspective lines, each of
them appears in a position nearly midway

...between those of the components. In this 1 '

h

experiment the place of the resultant, that is the binocular place
of both A and B, is in the vertical mesial plane of view, while that
of A seen by the left eye singly is an oblique plane diverging to

the left, and that of B seen by the right eye singly is in a similar
plane diverging to the right.

By covering or omitting a part of one of
the components as in fig. 30, and combining
them by the usual binocular effort, we have
a resultant consisting of a perspective line
ED due to the union of A and the corres-
ponding part of D, and a line EC not per-
spective but parallel to B and equal to the re-
siduary part of it. Here by the binocular
combination the upper half of B is made to
appear in a direction different from the lower
half not thus combined and therefore differ-
ent from the direction in which it would itself appear independ-
ently of the combination.

That the same influence operates in ordinary vision with both
eyes is shewn .by the following experiment. (Fig. 31.) Let

30.

D
A

31.

a line or thin rod be held at the limit of distinct vision in a per-

spective position between the two eyes, while by a card attached

laterally we hide the near half of the rod from the right eye.

If now we direct both eyes upon the rod, it Vvill appear not as

a straight line but as composed of two parts making an angle in

the middle, the remote half lying in the mesial direction of our

near half deflected a little to the right. The re-view, and the
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suit of this simple experiment would be inferred from what has
been said under a previous head, but it is so striking us at first to

create some surprise.

Since the binocular direction of an object is not that in which
it appears to either eye separately, it follows that twdWines having
similar attitudes to the two eyes respectively, may be*made to ap-

pear in very dissimilar positions by combining a third line with
one of them and not with the other.

Thus if we place fig. 32 on the up-

per stage so that a shall be opposife the

left and h and c opposite the right eye,

and if then we combine c with a, we
shall have aperspectiv^e resultant (fig. 33)
lying obliquely on the left of 6. Now
this oblique resultant is the binocular

place of a as well as of c, and thus the

binocular combination has caused a
which is really parallel to h and like h

in a vertical visual plane to appear in an oblique visual plane

receding: from that of h downwards towards the left.

I

33 M. 3j.
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36.

Using fig. 34 in which a and c are equally and oppositely

inclined to the vertical, and placing a opposite the left, and h and

c opposite the right eye, we have, on combining a with c, a result-

ant lying in the mesial visual plane, (fig. 35). Here the binoc-

ular position of a and c is in a vertical visual plane parallel to that

of 6, and when projected binocularly on the plane of the paper,

will appear to have a position parallel to 6.

With lines related as In fig. 36, the

effect is still more interesting. Here a

and c when united form a perspective

line which springs from the plane of the

paper at the lower end of h and ascends

obliquely towards the left (fig. 37). If

in effecting the combination we look

towards the lower ends of the lines

where b and c are'equidistant from a, a

pause in the convergence will unite a

37.

A

ac
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Mid b while c appears in the same plane and at the same inclina-

tion as in the diagram. But the moment the convergence in-

creases, a and c unite and the perspective resultant rises from the

plane of thft paper.

Now in effecting the biiapcular union while looking towards the

lower end of the lines, it is evident that for a moment a and b

both form their images centrally on the retinal surface of the two

eyeSj and therefore according to the received law of single vision

by corresponding points they might be expected to appear as a

single line, that is to say, in the same place. That this coinci-

^dence does not occur is explained by the fact that a is seen in the

binocular direction and that this direction being compounded of

the impression made by a and c cannot be the same as that due

to b alone or to a and b combined. Referring more directly to

the visual actions concernedj we would say that in virtue of chang-

ing convergence the perspective idea becomes in this case asso-

ciated with a and c, but no such idea is attached to b. Hence even

when the images of a and b fall on corresponding points of the

retinas, the conditions under which they are perceived are differ-

ent and the two lines should not be expected to appear in the

same place and direction.

The fact here demonstrated, that the images formed on cor-

responding points of the eyes may yet be perceived in separate

places, is certainly at variance with the law of corresponding

points, as usually expressed- The contradiction however disap-

pears, whenj as is obviously proper^ we restrict the application of

the law to the cases in which the inia^xes are neither of them

disturbed by combination loith a third ima^e.
Another feature of the experiment worthy of especial notice

is the fact that although the images of a and b are always formed

on the retinas in parallel positions, no matter to what point of the

perspective resultant we may for the moment direct our eyes, yet

we never |>erceive them as parallel The explanation is obvious.

We perceive a in the binocular direction, that is, in the position

of the resultant formed by the union of a and c, and therefore in

an oblique plane, while we see b only in its natural vertical po-

sition.

^i

Experiment of Prof Wheatstone
corresponain^ poinis.

Prof. Wheatstone adduces the following experiment to show
*^ that similar pictures falling on corresponding points of the two

retinas may appear double and in different places.''

" Present in the stereoscope to the right eye a vertical line and

to the left eye a line inclined some degrees from the perpendicular;

the observer will then perceive, as formerly explained, a hue the

extremities of which appear at different distances before the eyes.

Draw on the left hand figure a faint vertical line exactly corres-
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ponding in position and length to that presented to the right 63%
and let the two lines of this left hand figure intersect each other

at their centres. Looking now at these two drawings in the

stereoscope the two strong lines each seen by a*differ§nt eye will

coincide and the resultant perspective lifle will appear to occupy
the same place as before ; but the faint line which now falls on
a line of the left retina which corresponds with the line of the

right retina on which one of the coinciding strong lines, viz., the

vertical onCj falls, appears in a different place.'' The author adds,

" This experiment affords another proof that there is no neces-^.-

sary physiological connection between the corresponding points ^

of the two retinas/'* &c.
In this experiment the visual action and the consequent per-

ception are analogous to those above described^ and the explana-

tion of the result is in all respects the same. As however too

general a conclusion, has I think been drawn from it by the in-

genious author, and as it has been the subject of an entirely dif-

ferent interpretation by Sir D. Brewster, I propose to consider it

more in detail.

Using a drawing of the proportions ^^'

represented in fig. 38, and placing it on
the upper stage of the stereoscope so that

a may be opposite the left and h oppo-

site the right eye, it is easy by a quick

change of convergence to combine a ^
with c. The perspective resultant thus

formed is seen intersecting the plane of

the diagram and the line h in the point O.

If we carefully graduate the convergence
so as to mark the different stages of the

phenomenon we may bring a to touch the upper end of c then to

cross it successively nearer the middlCj then to coincide with h

then to cross on the other side of the centre, and lastly to touch

the lower end of c. When this is done slowly the line a is seen

in the various positions represented in fig. 39, always parallel to h.

39.

* Phil. Trans., 1838, Part 2, or Phil. \

Second Seuies, VoL XX, No. CO.—Nov., 1855. 42
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If however' we produce the intersections in somewhat quick suc-

cession, we have a perception more or less distinct of the per-

spectiveness of'each of these intersecting Hnes, w^iile a and c

tending to coatescecauses the former to lose its parallehsm to b.

When the perspective e^ect is fully developed we perceive a and

c only as they are united in the resultant. The axial movement

has connected the "sense of perspectiveness with each of them

causing each to be perceived in the binocular direction.

Now it must be remembered that this perspective position and

binocular direction being the result of successive combination of

points in the two lines, is produced as well when the contiguous

points thus united lie near the centre as when near the ends of the

lines. But in the former case, that is, where the points about

in c are united with those about O in a, the line b must form its

image centrally in the right eye when a forms its image in like

position in the left. In these circumstances therefore the retinal

images of a and b fall on corresponding points, at the same time

that the former line is perceived in the binocular perspective po-

sition intersecting but not coinciding with the latter. In this

momentary phasis of the experiment, it is obvious that the result

is at variance with the law of corresponding points. When how-

ever the parts of a and c which the eyes successively combine

are not near the centres of these lines, the image of b will be

formed away from the retinal centre of the right eye, while that

of the combining points of c will be in that centre, and the im-

age of a will be in the retinal centre of the left eye. In this case

the law of corresponding points requires that a and b should ap-

pear distinct from one another as they really do. Thus therefore

it is only when the resultant perspective is formed by combining

the central points of the component lines that this experiment con-

tradicts the law in question.

But the characteristic feature in this class of effects is not so

much the departure in certain conditions from the theory of cor-

responding points, as the general fact of which this is but a par-

ticular instance, viz., that each of the lines binociilarly comUned
is by virtue of the combination perceived in a position different

from that in ivhich it is see?! without such combination^ altitoiigh

in both cases the image of the line has the same retinal position

in the same eye.

In explaining the experiment of Wheatsone, above referred to,

Sir David Brewster, if I rightly understand his remarks, (Phil.

Mag., June, 1844,) ascribes the disappearance of a as a vertical

line to an actual invisibility of the vertical image, or part of it,

caused by its proximity on the retina to the image of the other

component line. Of the fitful vanishing and reappearing of parts

of the figure long since noticed in such cases by this eminent ob-

serverj I am abundantly satisfied from my own experience ;
but



k4

W. B. Rogers on Binocular Visioji. 331

I cannot see in the phenomenon, even were it of constant occur-
rence, an explanation of the appearances in question. Such a
view seems to me inconsistent with the. fact always observable in
these combinations when not too rapidly* made, that the vertical
and other component lines assume a perspective attitude while
still intersecting one another at an appreciable angle, that in this

position the former has already lost its appearance of parallelism

to the other vertical, that the two intersecting perspectii^e lines in

spite of an occasional disappearance in part, continue each gener-
ally visible until they have so closed upon one another as to ap-

?/
^/

^f

In this experiment, various special phases of combination be-
tween the lines a and c present themselves, according to tfie di-

rection and range of the axial movement by which the vis-

ion is effected. Sometimes the upper halves only, and sometimes
the lower halves of the lines, are united, presentirigan effect iden-

tical with that of fig. 36, previously described. But these and
other features of the experiment being unessential to the present

inquiry, need not be considered in this place. They will bo
treated of hereafter in connexion with a variety of analogous

phenomena, belonging to the class of alternating or changeable
^ m m

combinations.

rection.

When

of

40.

A Ha
tal direction at right angles to the line of view are united binoc-

ularly either behind or in front of their real position they form, as

might be expected, a resultant parallel to the components. The
same convergence which serves to combine any two correspond-

ing extremities as A and a causes also a union of the other ends

B and b and combines all the parts of corresponding points of the

two lines. When therefore the lines are so short as to be dis-

tinctly visible throughout their length without a change of axial

direction, the formation of the resultant behind or before the

components and parallel to them must be regarded as simultane-

ous throughout.

In the case of unequal horizontal lifies the results are very

different. Here the combination is to a certain extent succes-

sive involving a change of convergency and giving rise to a per-

spective resultant.

Sir David Brewster, in discussing the question of the coinci-

dence of unequal figures adduces the first observatiou on this sub-
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• ject of which -L have seen any description'.* *• The best way,"
he says,. ^/ to mak» this experiment is toi^take two lines kXl ab^

(fig. 41/) of unequal Idig^ths/and with a large pin to perforate

41

*
B a

the lines at AB ah so that when we attempt to unite them we
shall see with perfect distinctness their four kiminous extremi-
ties. When^the point a is made to pass into A, I have never suc-
ceeded in making b pass into B. Whenever there is an appearance
of this either turn round the paper or the head so as to separate the
tines and it will be invariably seen that if a springs out of A, h will

spring out of a point between A and B. The apparent coinci-

dence therefore of AB with ah when it is seen arises from a dis-

appearance of one or other of the extremities of the two Hues."
In repeating this experiment in various forms, I have observed

the effects described by Sir D. Brewster, but in addition to these
I have obtained other results, which furnish a different and I

think more satisfactory explanation of the optical coincidence of
the unequal lines. Drawing the two lines in very opaque ink on
somewhat thin letter paper, of the lengths of one inch and eight-
tenths of an inch respectively, with perforations at the ends, I

place the paper at the distance of distinct vision between the eyes
and a bright window or the globe of a solar lamp, and by the
usual .binocular effort bring the two lines together—either behind
or in front of their true place.

At first, if the axial movement be slow, I see the two lumin-
ous ends of the shorter line vibrating on the longer one, and if I

bring a and A to coincide I see b and B separated, or making the
latter comcide I see a and A separated, and all this time the two
hnes appear to lie in the plane of the diagram. But carrying the
eyes from one end of the resultant to the other and uniting the
the two ends in succession by a quick change of convergence, I

observe the resultant suddenly assume a perspective position.
In my own case, this effect usually presents itself almost im-

mediately, but persons unpractised in such experiments perceive
at first only a confused impression, which, after they become ac-

customed to the requisite axial movements, gives place to a clear

perception of the perspective line. The direction of the relief is

of course dependent on the place at which the binocular union
is effected as compared with the actual distance of the diagram.
When the eyes are converged beyond the paper, the extremities b

and B are united at a point nearer the observer than are a and A,

and therefore the resultant recedes towards the left. When the

axes meet in front of the paper, 6 and B are united at a greater

distance than a and A, and hence the resultant recedes towards
the right.
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In this experitneni the resultant appe^irs as nearly Sfngle as in

the case of two slightly inclined lines (p. 212^60 that unless we
pause to fix the gaze on one of the enSs^we canpot observe a
want of coincidence at the other extremity. The moment how-
ever we make such a pause, the two lufnfnous points of the other
end separate, that of the short line moving on the long oue to

a distance equal to the difference of their lengths, and at the

same time the resultant subsides from its perspective position.

When the coincidence of the two lines is such as to present

the perspective effect, I cannot observe the disappearance of one
or other extremity as mentioned by Sir D. Brewster, As a test

of this I place a small dot on tlie outer edge of the perforations

at A and b and I find that these marks always remain visible

while the resultant is seen in perspective. I may add that such

a disappearance would not explain the seeming coincidence of

the unequal lines in a perspective resultant; but that on the con-

trary the formation of this resultant; as in the case of mutually

inclined lines requires the actual though not simultaneous union

of the corresponding ends.

The effects above described are readily obtained by using lines

marked at the ends by short cross lines or by dots placed below
or above them, and effecting the combination either without a

stereoscope or by placing the figure on the upper or lower stage.

42.

i 1 I 1

Pig. 42 represents the proportions of the lines which I have found

convenient for either of these methods of operating. With this

I obtain at once or very promptly, the binocular coincidence and

the perspective effect. The dotted lines below denote the perspec-

tive directions, the arrow heads marking the nearer ends of the re-

sultants. The upper of these indicates the resultant when the h'nes

are united by using the upper stage or by looking beyond the pa-

per^^ the lower when they are united by the lower stage, or at a

plane nearer than the paper.

When the lines are not, as in the preceding experiments,

strongly marked at the endS; the effect of the combination is va-

riable, presenting sometimes a partial superposition of one line or

the other without relief and sometimes a perspective resultant;

I find however that by using broad lines strongly contrasting with

the paper, I can in general obtain the latter result quite promptly,

but the effect is more fluctuating and difficult to maintain than

when the ends are conspicuously marked.
^

It is to observed that in all these experiments the perspective

effect is directly dependant ou the successive union of the cor-
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cal

hfe"l

the two resuUants of. unequally distant verticals treated of under
a preceding head. The intervenmg points of the horizontal lines

being all ahke are not, as in the case of the cxtrenriities, marked
out in corresponding pairs, and therefore may be combined binoc-

ularly in various ways;* according to the rate of variation of the

axial convergence in the interval between the terminal combina-
tions. On a close examination of the resultant^ I find accord-

^
ingly^ that while the actual amount of its relief remains constant,

the intermediate parts of the line do not always appear in a

straight direction between the near and remote end. Thus sup-

posing the combination to be made in front of the paper MN (fig.

43J and that C and D represent the points at which the corres-

43-

»

appear I observe some-
times that the resultant loses the clear and satisfactory character
of the straight perspective line CD, and appears vaguely as a curve
or broken line retreating from the former towards the plane of

the paper, but always terminating in G and D. The usual and
more permanent form CD is obviously due to a uniform change of

convergence in passing from G to D; the other more vague and
evanescent appearances are I think produced by variable con-
verging movements in the same interval.

From these experiments, we are I think entitled to conclude

/
diffi

left ends of which are at unequal distancesfrom the observer.

This result, which appears to have escaped the attention of pre-

ceding experimenters, is of importance from the light thrown by
it on the binocular union of unequal figures. In this connexion
it will be referred to under a future head, but in the mean time

the following example of its application to this question may
properly conclude the present division of our subiect.
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On combining the twdrect- ;_, ^i
angles (fig. 44), either with-
out a stereoscope or by using
the upper or lower stage of

the sliding instrument, I find

that the resulting figure al-

ways presents itself in a per-

spective position
J
of which

the near vertical edge, as

might be expected, appears shorter than the remote one. When
the most perfect and steady effect is obtained the upper and lower
edges appear as straight lines and the whole perspective figure

seeming to be a plane. But sometimes in beginning the observa-
tion and occasionally when the eyes have grown fatigued, thesd
lines assume the concave direction mentioned above, and the re-

sultant figure has the aspect of a bent or warped surface. I may
add that the perspective effect is clearly seen when the same

Wh
stereoscope

Note.—In the preceding No. on page 216, the right-hand figure of

the twin diagram 25, should have been reversed as in 26.

(To be continued.)

Art. XXIX.

—

Remarks on the Rev. Henry Moseley^s Paper^
^^ On the Descent of Glaciers ;^^ by John LeConte, M.D.,

Professor of Nat. Philos. and Chem. in the Univ. of Georgia.

The Abstract of the Proceedings of the Royal Society for

April the 19th 1S55, published in the "Philosophical Magazine"
for July, 1855, (4th Series, vol. x, p. 60 et seq.,) contains a very

ingenious communication from the Rev. Henry Moseley. In this

paper it is shown^ by the application of estabh'shed mechanical

principles, that a solid body resting upon an inclined plane^ whose
angle of inclination is less than the limiting angle of resistance,

will gradually descend by means of the elongations and contrac-

iiojis incident to the ordinary changes of temperature. To ren-

der this intelligible to those who may not have access to the pa-

per of Mr. Moseley, I add the following condensed account of

his investigation.

If we conceive two equal bodies (cubes for instance) of the

same material, connected by a metallic rod, to be placed on an

inclined plane (one being lower than the other), then when, by
the increased temperature of the intervening rod, its tendency to

extend becomes sufficient to push the lower of the two bodies

downwards, it will not have become sufficient to push the higher

upwards. The effect of its extension will, therefore, be to cause

the lower of the two bodies to descend whilst the higher remains

at rest. The converse of this will result from contraction : for
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when the contractile force becomes suffig^nt to pull the upper

body down the planeg^

Thus, in the contraction of the intervening

11 not have t^^jome

the lower up it,
^

rod, the lower body will remain at rest whilst the upper descends.

It folio wSj therefore, that if the connecting rod is heated and then

allowed to resume its former temperature, both of the bodies will

descend the plane by an amount equal to the whole linear elon-

gation of the rod. This will be repeated as often as there are oscil-

lations of temperature, until step by step, they reach the bottom.

Next, suppose the

uniform bar AB placed

on an inclined plane,

and subject to extension

from increase of tem-
perature ; a portion

CB will descend, and
the rest CA will ascend ,•

the point C where they

separate being determined by the condition, that the force requi-

site to push-CA up the plane is equal to that required to pushCB
down it. When contraction takes place, the converse of the above

will be true. The separating point D will be such, that the force

requisite to pull DB up the plane is equal to that required to pull

DA down it. DB is obviously, in this case, equal to CA in the

other. Under these conditions, the determination of the lengths

of the parts CA=DB and CB— DxV, becomes a simple mechanical
problem, from which Mr. Moseley deduces the formula,

X^llu
tan i

tana (1), in which,

z==CA=DB
L^length of rod AB
t=angle of inclination of plane
a=limiting angle of resistance.

Let c be the elongation per linear unit under any given increase

of temperature ;
then the distance which the point B will be made

to descend by this expansion,

c(CB)
c(L-:r)

^Lc 1+
tant

tana
By(l)

If we conceive the bar now to return to its former temperature,

contracting by the same amount (c) per linear unit; then the

point B will by this contraction be made to ascend through the

space

c(DB) ex

tan^

tana
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»
The total descend i%X.^^ *he point B, hy the elongation and

contraction'; being obv^ionsiy equal io the excess o,f its 'descent
above its ascent^ is, therefore, determined by the equation '

^ ,^ I tan z \ .
' / . tan/

^ V tan«/ - \ tan a

tan* / 4

tan a ^ ^
: t

His attention having been first drawn to the influence of varia-

tions in temperature to cause the descent of a sheet of metal rest-

ing on an inclined plane, by observing that a portion of the lead

^vhich covers the south side of the choir of the Bristol Cathedral,

which had not been properly fastened, had descended bodily

eighteen inches into the gutter; Mr. Moseley proceeds to show,'
by the application of the foregoing formula (2), that the can

assigned is adequate to account for the fact observed. Thus far

Mr, Moseley's reasoning is perfectly satisfactory aud in accord-

ance with what might be expected from one of the clearest and
best writers on mechanical philosophy: but when he attempts to

apply these facts and principles to the solution of the mechanical

problem of the motion of glaciers, i\\e physical aspect of his rea-

soning is singularly exceptionable. It is to this portion of the pa-

per, that the attention of the reader is particularly directed.

After referring to the recent experiments of MM. Schumacher,
Pohrt and Moritz, which show that the linear expansion of ice

for a given increment of temperature, is greater than that of any-

other solid body hitherto examined; Mr. Moseley remarks, "Ice,

therefore, has nearly twice the expansibility of lead, so that a
sheet of ice would, under similar circumstances, have descended
a plane similarly inclined, twice the distance that the sheet of
lead, referred to in the preceding article, descended. Glaciers are,

on an increased scale, sheets of ice placed upon the slopes of

mountains, and subjected to atmospheric variations of tempera-

ture throughout their masses, by variations in the quantity and

temperature of the water, which, flowing from the surface, every-

where percolates them. That they must, from this cause, descend

into the valleys, is therefore, certain." (p. 64.) To show the ade-

quacy of this cause, he applies the formula (2) to the Glacier de

Lechaud, the Glacier da Geant, and the Mer de Glace. From the

data in relation to length and inclination, furnished by the meas-

urements of Prof. J. IX Forbes and others, assuming the mean
dailj/ variation of temperature to be 5^"321 Centigrade,* and the

linear expansion of ice for an interval of 100^ Centigrade to be

* This is the mean daily range of temperature, according to the observations of

De Saust^ure, in the month of July, at the Col du Geant ; and, of course, has refer-

ence to the air and not to the mass of the glacier.

Second Series, VoL XX, Xo. 60,—JTov., 1855. 43
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0*005245—he obtains, by the formula (2), numerical results, rela-

tive to the daily motion, sufficiently accordant (considering the

nature of the problem) with those given by observation.

Without stopping to investigate whether a mass of matter hav-

ing the structure and internal constitution of the glacial ice, would

supply the same piechanical conditio7is as a metallic sheet or bar;

it seerr>6 to me, that, whilst Mr. Moseley's reasoning may be per-

fectly applicable to ordinary cases of solid bodies resting upon in-

clined planes, its application as a cause of Glacial motion is pe-

culiarly unfortunate. There are physical considerations which

render this cause totally inoperative in the case of glaciers.

1. His theory is founded on a mistake diS io 3. physicalfact^

arising from a strange oversight of the peculiar laws of latent

heat. It is not a.fact^ that '^variations in the quantity and tem-

perature of the water," which percolates from the surface of the

glaciers througliout their entire masses, would subject them to

corresponding variations of internal temperature. For the water

cannot permeate the capillary fissures without melting the ice, un-

til its temperature is reduced to S^"" Fahr. In other words, it is im-

possible for water to remain in contact with ice, and both of them

retain their respective physical states, unless they are both at the

temperature of melting ice. If warm water begins to descend,

it 7nelts the superficial ice and its temperature is speedily reduced

to 32^ Fahr. If the interior mass of ice is below the freezing

point the water will solidify^ and thus arrest the circulation :—so

that, under any point of view, it appears to be physically impos-

sible for the percolating water to convey the atmospheric varia-

tions of temperature into the interior of the glacial masses.
2. It is an immediate consequence of the laws of latent heat,

referred to in the preceding paragraph, that ice does not change its

temperature excepting for variations of temperature below 32^

Fahr. Hence, during the i^arm months, the temperature of the

glaciers (even at their surfaces) remains invariably at 32^ Fahr.,

through all the fluctuations of atmospheric temperature: a con-

clusion abundantly corroborated by observation. And yet^ expe-

rience shows, that their motion is most rapid during the Ihatdng
season:—that is, when their temperature must be absolutely in-

variable !

3. It appears very clearly from the ihermometrical experiments

of Prof. Agassiz, and from the observations of Prof. J. D. Forbes,

that from 2S^ to 32^ Fahr., is the habitual temperature of the

great mass of a glacier; that the most rigorous nights in winter

propagate an intense cold to but a very small depth ; and that the

temperature of the interior and lower parts is not sensibly lowered,

even by the prolonged cold of winter. Hence it follows, that

even during Xheivinter^ the cause which the theory demands (va-

riations of temperature), is practically inoperative, when consid-
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ered in relation to the great mass of the glacier * Moreover, it

is only during the cold season, that the superficial stratum of ice
participates in the atmospheric oscillations of temperature; and
yetj this is the season in which the motion of the glacier is least
rapid f By some strange fatality, when the mechanical cause
which the theory demands is least active, the eject, for which it

is to afford an explanation, is at its maximum and vice versa.
The reference to the experiment of Mr. Hopkins is equally un-

fortunate for Mr. Moseley's theory. The following is the experi-
ment alluded to:—''He placed a mass of rough ice, confined by
a square frame or bottomless box, upon a roughly-chiselled flag'-

stone, which he then inclined at a small angle, and found that a
slow but uniform motion was produced, even when it was placed
at an inconsiderable slope." "This motion," continues Mr.
Moseley, ^' which Mr. Hopkins attributed to the dissolution of the
ice in contact with the stone, would, I apprehend have taken place
if the mass had been lead instead of ice j and it would have been
but about half as fast, because the linear expansion of lead is only
about half that of ice." (p. 67).

It is true, that a mass of lead might gradually have moved
down the surface of the stone, from the expansions and contrac-
tions dne to variations of temperature ; but, would its motion have
been uniform? or would it have been perceptible from hour to
hour?

^
As regards the motion of the mass of ice in this experi-

wient, it is impossible to ascribe it to a similar cause ; fur Mr.
Hopkins expressly states, that the motion took place oiily dnring
the melting- of the ice.f and consequently, when its temperature,
by virtue of the laws of change of state, must have been coji-

stanthj at the freezing poirjt of water. There can be no satis-

factory solntion of the mechanical problem of the motion of gla-
ciers, which does not contemplate the peculiar laws of latent heat,
as well as the structure and other mechanical conditions of the
glacial masses.

Athens, Georgia, Aug. 20th, 1855.

* But even if,—contrary to nil observation and to all just theories of tlie propa-
gation of heat,—we suppose the cold of winter to penetrate to any considerable depth
*^to the glaciers, the vast amount of latent heat which must be extricated by WiKt

solidification of the first portions of water which permeate the cold mass after the
thdwiug season commences, would very soon elevate its temperature to the freezing
point; after which, its temperature could undergo no variation from the percolatioQ
of water.

t Vide Phil. Mag.. 3d Series, vol. xxvi, p. 4, 1845
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Art. XXX,'— 07i the Crystallization of Platiniun ff07n Fusion ;

. by J. W, Mallet, Ph.D.

Havin-g recently prepared some bichlorid of platinum as a re-

agent-.-b.y dissolving scraps of platinum foil, wire, etc., in nitro-

muriatic acid, I poured off the yet strongly acid solution before the

whole of the metal had disappeared, and washed and dried the re-

maining scraps. Among them there were five or six small beads of

platinum which had been melted off from the end of a wire (of

jibout ^'^th inch in diameter) by the oxyhydrogen blowpipe flame.

I was surprised to observe that those globules, which were spheri-

cal and quite smooth and brilliant before the acid had acted upon

them, afterwards presented distinct traces oi crystallization, re-

sembhng to the eye the little polyhedral beads of phosphate of

lead which are obtained by fusing that salt before the blowpipe.

Some of the minute faces were plane or nearly so, bnt most of

them were slightly rounded like ^those of many crystals of dia-

mond. They presented for the most part the peculiar lustre of

a metal with very minute stria? on the surface, but some of the

facets were brilliant.

The prevailing form seemed to be the tetrakis-hexahedron, of

which there was one very distinct example, and beside this, faces

of the octahedron midperhaps of the cube with truncated angles

combinations of the cube with the octahedron—were recognisable

on other beads.

Some of the globules were apparently groups of minute crys-

tals, while one or two seemed to be distinct individuals.

The weight of the largest was not more than -11 grm.
The crystalline faces were no doubt rendered visible by the

dissecting action of the acid in the same way that the structure

of a lump of alum may, as is well known, be brought out by
partial solution in water—the chemically homogeneous mass
offering at different points a greater or less resistance to the sol-

vent, dependant upon the positions of these points with reference

to the crystalline axes, just as the actual hardness of resistance

offered to mechanical abrasion differs at different parts of the sur-

face of a crystal.

The assumption of distinct crystalline structure by platinum

under the circumstances mentioned, is remarkable from the ex-

tremely high melting point of the metal, the small quantity fused

in each bead, and therefore the very short lime in which each

must have passed from the liquid to the solid state.



/ 341

Art. XXXI.

—

On an Index of Papers on subjects of Mathe-
matical and Physical Science; by Lieut. E. B. Hunt, Corps
of Engineers^ U. S. A.*

I HE history or science exhibits a contumal tendency lii^yards

specialisation. The sphere of each laborer becomes more and
more limited as the area of research is expanded and distributed
into well defined specialities. The same thing is observable in
scientific research which in the mechanical and chemical arts is

familiarized under the name of subdivision of labor. The same
advantages and disadvantages of the specialising tendency are

equally observable in the domains of science and of manufactures.
The restriction of investigation and of industry to limited fields

of exercise, has the effect to produce the highest skill within
those fields, at the price of narrowness of conception and priva-
tion of power concerning all other spheres of action and research.

The man whose life is spent in heading pins becomes almost
preternaturally skillful in the manipulations of that manufacture,
but this man in any other sphere of industry is a blunderer and
a bigot. So too the man of science who assiduously cultivates

a chosen speciality becomes therein preeminentj but in so doing,
he is in great danger of losing his grasp on those generalities

which transcend his particular field, and of becoming not only
impotent but bigoted relative to those branches of research which
he has not pursued. As the microscopist restricts his field, but
intensifies his vision within that field, so the cultivation of a
speciality withdraws into a single study the diffused powers of
the original mind. The microscopist and the specialist find the

same difficulty in seeing the parts in their relations to the whole.
No problem is more important to the scientific investigator than

that of rightly coordinating his general and special culture. If

generalisation too largely prevail, his life will probably be ex-

uberant but fruitless. If a speciality absorbs all his powers, there

will be an abundance of ignoble and innutritions fruit. If he

knows how properly to combine the general and the special,

he is likely to bear such rich and lasting fruit as has made the

names of Newton and Leibnitz. Euler and La Grange, Cuvier

and Agassiz, and all of their illustrious kindred, such unfailing

sources of strength. The power to generalise and the power to

specialise must coexist in the true magnate of science. Great

things may be done by men strong in either ; but not the great-

est. Whoever neglects general culture in his eager pursuit of

the special, harms his own nature. It may be said that power
in specialities can only thus be attained ; that specialist devotees

* Rend before the American Association for the Advancement of Science, at

Providence, August, 1855.
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are essential to -the progress of science; that science like another

Juggernaut, demands the sacrifice of the man himself to his

chosen pursuit. Whoever thus reasons has already sacrificed his

humanity to his speciality, and is but shouting the praises of

Brahrna. Nor is it easy to adopt a theory of scientific castes,

which would make of the specialists a lower and necessary grade,

whose business it is to gather materials for the generalising noble

to arrange in their true order, around some latent principle which

he alone is privileged to see. That some minds are thus noble

by nature and by training is certain enough, but it is hard to

believe that many who could be of any assistance as specialists,

cannot also do some part however small, as the generalizers of

their own field and of its relations to others.

The present age of science may with great propriety be called

the monographic age. We have reached that period when every

subdivision of research needs to be presented in the form of a

monograph. While it is still possible for the student of any sin-

le subdivision to pursue it in all the original papers treating

thereon, it is quite impossible for the investigator of a more ex-

tended area to study the contained and related subjects in their

whole range of original papers. To him it is quite essential that

the various subdivisions of research should each be digested by

thorough masters of their component contributions, and brought

out in their orderly, well balanced proportions. The true, the

proven, the mature, has need to be separated by adept mono-
graphers from the false, the speculative, and the crude. The
contributions of many successive investigators, each tending to

place their common speciality on higher ground, and to bring it

out in more perfect definition, have all to be digested by one who
•is qualified to take the judicial point of view, and to use aright

the privilege of moderns, who, as Bacon says, are the ancients of

knowledge.
The model monograph is one which presents the known sub-

stantive facts of the subject treated in their natural order and

relations with all attainable clearness, completeness and brevity,

and which gives such an insight into the nature of all original

memoirs thereon, as will enable investigators to recur to such

originals as may be important for their special purposes. Already

the mathematical and physical scieuces have hundreds of subjects

needing lo be monographed, while comparatively few are yet so

adequately presented utjder this form, as not to need either a new
monograph or a revision of the old. The great number of inves-

tigators now at Avork; the late remarkable increase o^ periodical

publications and memoirs devoted to scientific subjects; the sub-

dividing or fissiparo!is tendency of modern science and its signal

proclivity to annex fields of empyrical practice and make theui

rational or strictly scientific
j these and other causes have thrown
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nearly all the provinces included within the present domains of
scjenccj into the precise condition to need the services of well
furnished monographers.
An invaUiahle result of such a presentation of these subjects

would be found in the aid which investigators would thus re-

ceive, towards keeping up their general scientific culture, without
turning too much away from their specialities. There seems no
possible way by which investigators can maintain the general
and the special in correet and harmonious relatiousj except by
means of an ever-increasing expansion of their monographic aids.

As the realm of knowledge goes on yearly expanding and stead-

ily growing more and more to exceed the possible grasp of any
one raindj this need o( a direct and disembarrassed presentation
of all positive results stated as far as possible in the common
language of science, will become continually more pressing. It

will be only by the aid of monographs of various degrees of
generality, that the entire domain of science can henceforth be
at all surveyed by any single investigator. The narrowest fields,

being first duly digested into monographs, will furnish the ma-
terials for monographs of higher generality, and from these, step

by step, the ascent will be to that universal monograph, which
shall draw within its compass all the high generalities of that

great epic cosmos in which science will attain its far off final

consummation. When physical science becomes thus organized
and digested, we shall no longer be constrained to behold the

ardent mind, borne away by generalising speculations beyond ail

basis of fact, or the far more rev^olting arid mind, cramped within
a petty speciality, and disdainfully ignoring all the vast domain
of vital generalities, simply because it transcends its own dwarfed
and grovelling comprehension.
The only worthy type of scientific mind is that which at the

same time pursues special and general truth, which can see grand

generalities underlying the minutest phenometia, and which can

trace in the loftiest generalities the simple convergence of an infi-

nite series of kindred special phenomena. The entire character

of the active investigating mind of the coming generation will

be much influenced by this monographic tendency and need.

The extent to which we shall digest into consistent wholes the

now dispersed and fragmentary materials on a Inng array of sub-

jects in mathematical and physical science, will almost measure

the prospective prevalence of that just union of the generalizing

and the specializing power whence alone can spring a true pro-

gress in scientific philosophy.

The views now presented, are essential preliminaries to a full

understanding of the bearings and workings of an index of papers

on mathematical and pfiysical science. This subject is one which
the naturalists have better appreciated than the maihematicians
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and physicists. The proof oWffiis will be seen in that laborious

\v^rk \vhic]i,the a^nius .,i)f Agassiz inaugurated and which pre-

sents,- in f(^ijir oct^fo yioltriiies, the titles of all known papers on

Nataraf Hi^ry a^^^'Geology 'irp to its date./ These titles are ar-

ranged alpha'^fejica^. ]iincl%'thc" names of their authors, as is proba-

bly mdsi convignientj^^^ depa^'tmenls incUided, Natural History

and Geology^lgeing essentially descriptive sciences, are less fitted

for the classificaVion of the subjects included, than the more

abstract of logic^tthiathennatical'and physical sciences. A logical

arrangement by subjects, at least for Natural History, will scarcely

|iow be proposed by those interested, though it is possible that

Eggelraan's Bibliography of Natural History which distributes

autfcors alphabetically under a limited num|)er of general heads,

may yet serve as a model for indexing papers or memoirs in the

same field.

In proceeding to examine somewhat the subject of an index of

all original paj>ers in mathematics and physics, it may be well

briefly to state the circumstances which liave led me to consider it.

• ' As an Assistant in the Coast Survey, I had on several occasions to

make special investigations, in which it was desirable to examine

all eood relevant authorities and original memoirs.. How to do
.* D

this was the question. To range over series after series, index

after index from beginning to end, would surely bring to light all

such papeus. But this is a labor of truly appalling magnitude and

not to be thought of for each minor research. Ii only remained

to start with such papers as I chanced to know of, or could find

by the few indexes of series at my command. Then following

tip all the references which could be gleaned from these sources,

I could go on till they were exhausted. By that time any man of

moderate patience would himself be exhausted, and indisposed to

beat up, for farther game. Yet what guarantee is there in this pro-

cess that the very best papers may not entirely escape one's knowl-
edge. I found from experience just this result ; nor do I suppose

that any person can be sure of having examined all those printed

papers on a given subject of physical science, which are essential

to a full comprehension of its history and development. He may
find a vast deal more than he likes to read and yet leave the best

of all unknown. This is peculiarly true of those just entering

on a career of research. Veterans bear in their memories some

traces of the leading papers published during their lifetimes, on

all subjects even likely to enlist their activity. But the neophyte

has no such aid. and does not even know how to set at the most

accessible memoirs. A great loss of time in turning over leaves

for the want of specific references is common alike to young and

old. Thus for instance when I wished to find all the published

descriptions of automatic tide guages, I spent a great deal of

time to find what could be read in five minutes, and am by no
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means conjfident that I have seerf.|he best description of the best

foreign guage. Every persons e"xrierieriG.e^ must, abound in -sucfa

ilhistrations.

'

•
"f:-:-' -> \ ., •

I did not many tirrfes repeat thk'experienc^^of ,t^

before seeing the advantage of mallnig.^is se#ch ijf'materi^k a

general one and so once for all mastering tfie?:Torc6sr\vhich'* were
likely to be needed. I was thus 'led to forra the/^lBn of a sys-

tematic examination of all the principal series of gcietuific memoirs

and periodicals for the purpose of extracting sncli;titles*of papers

as I judged proper for a special index on subjects directly related

to the various Coast Survey operations. This project met 'the V
hearty approval of the Superintendent, who has doubtless e^-

,

perienced its need more than any other person. He authorised'

my proceeding with its execution and has furnished every en-

couragement. I have already examined consider^kbly over 1000

volumes of Memoirs, Translations, Scientific periodicals, &c.,

and it is my expectation to advance this index so far as to per-

mit its being included in the Coast Survey Report of this year

as an Appendix, It will be impossible for me to exhaust the* *

field, but fortunately a supplement can at any time be added

with the contributions of succeeding years, in which qmissions

from the first index may be supplied. This index wi4,l be ar-

'

ranged by means of a detailed classification under subjects, and;

will embrace various heads of interest to cultivators of physical

science at large. Though the principle of relation is that of pnpb-

able use in the Coast S'urvey operations,. the ground covered will

be of considerable extent.

Such, a fragment alone, though rather laborious, I should not

think wLi)rthy to bring before this Association, were it not that it

had served to indicate a far more catholic plan and one which if

executed will prove a signal benefaction to all cultivators of

mathematical and physical science. This plan is simply an exten-

sion of the one already defined, so as to arrange in' one general

repository, all titles of papers on mathematical and physical

science. 'The ground occupied by the index of Agassiz and his

collaborators should be included so as to aggregate in the two

works, references to all scientific researches. Engineering, Ma-

chines, Chemical, Mechanical and Artistic Technology would be

invaluable additions, and should if possible all be embraced. All

these titles being duly extracted, and when necessary annotated,

would admit of classification into several volumes, each contain-

ing a connected group of subjects so that every investigator would

find most of the references he would need in a single volume.

It was to somewhat such a shape that this plan reduced itself

When I came to confer with Prof Henry and Prof. Baird of the

Smithsonian Institution. In the programme of objects proposed

to be accomplished by that Institution is included a project of this

Secokd Series, Vol. XX, No. 60.—:ifoT., 1855. 44



^

346 -B. JB. Hunt on an Index of Papers

very character. Prof. Henry having as he declares found partic-

ular advantages from using the mathematical and physical index

arranged by that clear-minded philosopher. Dr. Thomas Young, on

a somewhat similar idea, was not likely to forget this among plans

for the increase and diffusion of knowledge. It is indeed a plan

for rendering accessible the knowledge already recorded, and as

such eminently deserves the aid of that Institution, Were the

work done and well done, the Institution would undoubtedly

undertake its publication. But done it is not. and the question is

how to accomplish its proper excution. Could I have command-
ed ray own time, the performance of this work would have been

a congenial labor. In spite of that precariousness of station which

is my professional prerogative, | Was much inclined to this under-

taking and probably should have begun it, had not the assignment

of triple public duties made it simple folly to venture it. Thus
with the best intentions I am obliged to forego this expectation;

and have brought the subject here in the hope that some one

more favored by circumstances may be induced to undertake so

needful an enterprise. I will gladly lend any aid in my power,

to any one who is both fit and willing thus to work for the good

of science. How far assistance and compensation might be al-

lowed by the Smithsonian Institution in the execution of this plan

is, of course, not for me to say. From the real value of the pro-

posed work and the interest felt by the Smithsonian officers in its

accomplishment, it is fair to infer that no reasonable aid would be

denied which the means of the Institution would authorize. Its

valuable collection of memoirs and transactions would be of pe-

culiar value in this connection.

There is one excellent suggestion for which I am indebted to

Prof. Baird. This is that an Index of American Scientific pa-

pers would be a useful and proper beginning for such an underta-

king. The exceedingly scattered and anomalous vehicles through
which American investigation have reached the present time, will

make this portion of the search rather peculiar, and it is on this

account much more needful. In truth, we do not know the real

wealth of our own science, especially those of us who are young in

such pursuits. Europe too is in a state of deplorable ignorance rela-

tive to our investigations, an ignorance which has considerable ex-

cuse too; for how can we expect foreigners to ferret out science

from Patent Office and Coast Survey Reports or other public docu-

ments, Regents Reports, State Legislative documents, or indeed

from any except the standard journals and memoir series. Thus
there are very good reasons for an American Index, as preliminary

to a general one, with which it could be regularly incorporated.

The work now proposed is certainly one of great labor.^ It

will require several years and an examination of various libra-

ries for its completion. Our own libraries will not offer all the
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materials needed for its completion. English, French, German,

Dutch, Spanish, Italian, Hungarian, Russian, Swedish and Latin

series will need to be ransacked before the work is finished. A
delicate exercise of judgment in accepting: and rejecting titles

will be required. There will be sundry questions such as these

Shall any anonymous papers be included? Shall papers in the^

library magazines be selected ? Shall titles be given in full and

literally, or cut down, modernized, translated oranotated ? Shall

translations be included? Shall reprints into more accessible se-

ries be referred to? &c. It has been my practice to include the

date in each title, and to give the limiting pages of each memoir

as an indication of the fullness with which its subject is treated.

The labor of classification will be one demanding a truly cos-

mopolite mind. Rightly to distribute the hundreds of subjects

and always to maintain the truly logical catena of succession, will

require a broad power of appreciation, such as few possess.

Many plans of classification might be devised each having some

advantages. But whatever system is adopted, an alphabetical

index of subjects would make it easy of practical use. This

study of classification would of itself be a most valuable research:

for I am confident that any abstract or a priori plan would find

the materials somewhat refractory and thus would undergo modi-

fication and amplification. The general alphabetical arrangement

of titles by authors' names, would I think be quite unfit for this

case. The greatest benefit of the whole plan would be in its

bringing together references to all which has been written on each

subject, and thus at once giving a clue to all the materials for per-

fect monographs. It is of far less importance in mathematics and

physics to know the who than the what. But both can be suffi-

ciently known by alphabetical arrangement of authors under sub-

jects, and by an index of authors' names with references to all the

subjects under which each has titles. Thus all the papers of any

author and all the papers on any subject may be directly found,

I need not further enlarge on this plan. Should there be any

who has capacity and courage to undertake the great enterprise

indicated, farther hints would be superfluous for him. Should

there be several who are willing to associate their labors, each

taking certain series, and so together exploring the whole, it will

not be difficult to concert such a general plan. The greatest

difficulty of such an association would be in securmg thorough

cooperation and uniform execution. The means of classification

would of course be by movable slips, and thus most mcongrui-

ties of plan would be avoided by making the classification the

work of one.
t^ i ,

When we look at an individual labor so valuable as Foole's

Index of Periodical Literature, we cannot doubt that the labor

now proposed is destined ere long to enlist far greater industry

and talent, and that if seriously undertaken it must succeed.
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Dr. Young's Index, contained in the volumes of his works, would

afford vaUiable aid towards conceiving the plan, though it is very

far from perfect, and of too old a date to permit the continuance

of its classification without much change. The proposed Index

seems to be one of those undertakings which the current of

events will render too indispensable not to be ere long begun.

If so extended as to embrace Engineering, Machines, and the

Technology of Art and Manufactures, (Chemistry in all its ap-

plications would of course be included,) it will become suffi-

ciently valuable to many merely practical interests to enlist their

active support. Our Patent Office might well afford to defray all

the cost of such a work in those departments over which exam-

inations for patents are required to be made.

If for a moment we conceive the result attained and the entire

compass of reference to Mathematical and Physical papers brought

into a systematic body, under specific subject-headings, we shall

better realize its value. The course of investigation on any par-

ticular subject would be made simple and direct. By yearly

supplements we might be kept informed of new papers beyond

our ordinary range. The investigator would proceed to exhaust

all the papers of value on any snbject in hand, and would know

when he was done ; that he would start thoroughly furnished for

making additions to existing knowledge instead of wasting his

strength on work already done. The preparation of a mono-

graph would no longer involve a chartless roaming over a bound-

less sea, but our materials could be used in certainty of their

completeness and in such succession as our convenience might

dictate. Monographs thus made easy could not fail to cover

field after field with unprecedented completeness and facility.

We should in each branch be soon furnished with that clear sy-

noptic presentation of all its important elements and results which
would enable us to give each speciality its true value and rela-

tions on the general chart of scientific coordination. Our gene-

ral views would keep pace with our special investigations, and

our minds would attain that harmony of culture, characteristic

of the well developed man. Alike versed in those grand generali-

ties which form the groundwork of creation, and practiced in the

study of our chosen fields of research, we should steer clear of

fruitless speculations and of the bigotry of petty knowledge.

Such would be the tendencies of the work proposed; what now
remains is simply to do it, and for this nothing is wanting but

the man or men. The benefit is for science among all nations;

the benefactory reward will be a truly honorable distinction and

a consciousness of usefulness such as few living men can claim.

When we remember how the mighty dead and the honored liv-

ing have given record to their best thoughts^ in hope that the

world would not willingly let them die, it becomes in us a deed

of pious duty to retrace and render legible the inscriptions on

these too neglected record tablets.
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Art. XXXIL— 0/i the Geographical Distribution of Crus-

tacea ; by James D. Dana,

(Continued from page 17 S.)
^^

In continuing the extracts from the writer's Report on Crusta-

cea, the notes relating to the genera and species characterising the

several provinces exhibiting their relations and distinctive char-

acters may be here for the most part omitted. The following

are a few facts of special interest.

The relations of the Mediterranean region to Japan are men-

tioned by De Haan, The genera strikingly Mediterranean which

occur in Japan, are Laireillia, Nika, Caridina, Ephyra^ Sicyo-

nia, AchcBus, Pandalus, Lysmata; and the species of the last

three, together with Squilla mantis, are probably identical, viz.,

Pandalus pristis, Lysmata seticaudata, and Acha^us Cranchii,

which last is at least hardly distinguishable, accoi'ding to De

Haan, from the A. japonicus. Portunus corrugatus is also

closely like a Japan species, according to De Haan. The Cy-

does of the Canaries is another of the Atlantic species, allying

the Atlantic region to Japan, as above mentioned. Doclea is

also an Oriental genus, represented in the Occidental kingdom

by Libinia, It has but one described species out of the Oriental

kingdom.

DECAPODA COMMON TO THE CELTIC PROVINCE AND THE MEDI-

TERRANEAN.*

1. Brachyura.

w

a

Maia sqiiinado, A.
Pisa tetraodon, A.

lanata (Gibsii), A,
Achieus Cranehii, A.
Stenorhynchus phalangium, A.

Eurynome aspera.

Perimela denticulata, A. *

Xantho floridus, A.
* rivulosus, A,

Piluninus hirtellus.

Portunus pusillus.

Kondeletii, A.
« depurator (plicatus), A,

" mannoreus.
** corrugatus, A.
** holsatus.

Carcinus mcenas, A.
Portumnus latipes, A.

Gonoplax angulata, A.

Goniograpsua varius, A.

Pinnothera pisum,

Thia pollta.

Corystes dentatua.

2. An<ymoura,

Dromla vulgaris, A.

* Those species that are reportec

letter A. They ako occur elsewhere

Porcellaim platycheles, A.
^ longicornis, A.

Bemhardus Piideauxii, A.
" Forbesii.
« streblonys,

Clibanarius oculatus.

Galathea strigosa, A.
" squamifera.

3. Macroura,

Callianassa subterrauea,

Arctus ursus, A.

Palinurus vulgari?, A,

Homaras vulgaris, A.

Kephropg norvegicus.

Crangon fasciatus, A.
u

«
vul^
cataphractus, A.

;N'ilca edulis, A.

Al[)heu3 ruber, A.

Athanas nitescens, A.
Hippolyte varians, A*

^ viridis, A.

Pala^mon serratus, A.

Pasiphtea sivado.

Penseus sulcatus (caramote).
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The genus Xantho, in X. riviilosus mid X. Jloridtis here

reaches its extreme cold limit in the Celtic Province. Nephrops

norvegiciiSj although more properly pertaining to the next prov-

ince north, occurs also within the limits of this j and it has even

been taken in the Mediterranean. Stenorhyfichus phalangium
and Portii7iiis pusillus, reach south into the Mediterranean and

north to the Frigid zone ; Portunus holsatus^ Galathea slrigosa^

and Porcellana platycheles^ south to the Canaries and north into

the subfrigid. * # *

Turning Cape Agulhas, we soon come into a zoological world

widely different from that of the Atlantic coasts. The coast im-

mediately east to longitude 30^, belongs still to the temperate

zone, and constitutes a distinct province, which we call the Algoa

Province (from Algoa Bay), the length of which, measured from

Cape AgulhaS; is full five hundred and fifty miles.

Passing beyond this, we reach the Natal province, and here

we recognise at once the seas of India and the Pacific Ocean.

Krauss mentions eighty-one Natal species of Podophthalmia, not

thirty of which are peculiar to this region. Twenty are found

in the Indian Ocean, eighteen in the Red Sea^ thirteen in Japan,

eight in Australia, ^i;e in the Isle of France, besides three Euro-

pean species, and three American. We observe further that,

twenty-two of the species of Podophthalmia occur in the Pacific

Islands, among which are four species supposed by Krauss to be

peculiar to Natal, viz., Pagiirus {Clihanarius^ D.) virescensj Kn,
Pagurits {Calcinns^ D,) elegans, Galene natalensis^ Kr., Platy-

onychiis {Kranssia^ D.) rugulosusj Kr., all of which occur at

the Hawaiian Islands.*

Of the European species, one is the cosmopolite Gonodactylus
chiragrus, Latr. The others are Alpheus Edwardsii^ and Gainr
marus piilex^ Fabn Megalopa mutica and Hippolyte ensiferus,

also reported from South Africa, do not occur at Port Natal The
America7iave the cosmopolites Goniograpsns pictus, B,nd Gono-
dactylus chiragruSy together with Eriphia gonagra, Edw. The
Sesarjna reticulata^ Say, and Plagnsia tomentosa^ Lk., also

South African, are not from Port Natal.

The wide distribution of the same species over the Oriental

seas, from the African coast through the Pacific Ocean, is well

shown in the following tables—a distribution due to the wide

range of the tropical and subtropical waters. The AJncan sec-

tion here includes the east coast of Africa, with the adjoining

islands ; the Indian^ the East Indies, southeast and east coast of

Asia, and Eastern Australia ; the Pacific^ the Pacific Ocean.f

* Tlie Galene hawaiensis, D^ is so closely like the Q. natalensis, tliat we believe

there U not sufficient reason for considering them distinct.

+ L Fr, stands for Isle of France ; E. L for East Indies; Havr, for Hawaiian Isl-

ands ; Jap, for Japan ; Nat for Natal ; Feej. for Feejees.



Geogi^aphical Distributio7i of Crustacea. 361

SPECIES COMMON TO THE THREE SECTIONS, THE AFKICAN, THE
INDIAN

1. Brachynra,

Parthenope horrida.—I. Pr., Red Sea ; E-

I.; Haw.
Atergatis,liiiibatu3.—Red Sea ; E. L ; Feej.

Atergatis doridus.—Natal; E. L; Tonga,

Paumotus; Tahiti
Carpilius maculatus.—L Fr. ; E. I. ; Jap

Calappa tnberculata.—Nat. ; I. !Pr. ; R
Sea; E. L; Feej., Tonga, Haw.

Calappa fornicata.—I Fr.; E. I.; Feej.

2. Ayiomoura,

Pagurus difformis.—I. Fr,; E. I; Feej.,

Pagui'us punctulatus.—E. I.; Haw.
Q- ^ Ti * ' - Calcinus tibicen.—Nat.; E. T.; Samoa:
Samoa, <fcc., to Paumotus,

^^^^^,^^ ^^^^.^.^ Paumotus, Haw.
conyesus.-R. Sea: E.L; J^p. ;' ^^^^^ ^'^^^^^^ 1.^^^ . j, j^T; Wake's,

Feej., Haw.
Actsea hirsutissima.—R. Sea; Samoa.
Chlorodmg niger.—R. Sea (N.) ; E. L

;

Paumotus, Haw.
Anicuhis typicus.—I. Fr. ; Jap. ; Wake's,

Paumotus.
Feej., Tonga, Samoa ^j ^ Clibanarius yirescens.-B-at. ; E. I. ; Feej.

Trapezia ferrugmea.-R. Sea; E. I; ^^'Q^^^Ui^,^go^^,^l^r,^.', E, L, Jap. ; Feej.

;

cmc.
. T^ CI -n T 9 o Samoa, Tonga, Paumotus.

Cymo Adreossyi.-R. Sea; K IJ; Sa- g. ^^y^.^^_4^ j,^^ E. 1, Jap.; Samoa,

Swain's, Paumotus.

3. Maeronra.

4. Anomobrancli'iaia.

moa, Tahiti.

Scylla serrata.—Natal ; R. Sea; E, I,;

Jap,; Samoa.
Lupa sanguinolenta.—N'at. ; L Fr. ; R. Parribacus antarcticus.—I. Fr. ; E. L ; Sa

Sea; E. I; Haw. moa, Paumotus.
Thalamita admete.—Nat ;E. Sea; E. L

; pJ^^^liJ-^s penecillatus.—R. Sea; E, L;
Samoa, Wake's, Haw.

| Pacific.

Thalamita crenata.—Nat. ; R. Sea (S.) ; E. Hippolyte marmoratus.— E. I ; Pacific;

I, Jap., Feej,
j

Haw.
Cleistostoma BosciL—Nat. ; R. Sea; [E.gtenopua hispidus.—I. Fr.;- E. I; Pau-

L?]; Feej. motua.
Podophthalmus vigil.—I. Fr.; E. L; Jap.;

Haw,
Ocypoda brevicomis.—I. Fr. ; E .L ; Tonga.TseudosquilIa stylifera.—I Fr. ;

Feej.

;

Acanthopus planissimu3.—Nat.; E. L?;j Haw.
t t t?

Samoa, Tahiti, Paumotu, Haw. [jdsolGonodactylus chiragrus.—Nat. ; 1. l^r., K.

Madeira,] {
Sea; E. I. ; Feej., Tonga.

Of the above species, a few occur in both the torrid and sub-

torrid regions of these three sections of the Oriental kingdom,

that iSj in the Erythrean, Natalensian, Indian, Liukiuan, Polyne-

sian, and Hawaiian Provinces. These are \—Liipa saiigmno-

tenia, Podopthahmis vigil, Calappa tuberadata, Acanthopus

planissimus, Calchms tibicm, C. elegans, and Goiiodactylus

chiragrus, Grapsus pictus is not included; it has not been i-e-

ported from the eastern coast of AfTica. The above hst must be

much increased as the species of the different regions are better

understood. Some of the species have a range of over twelve

thousand miles. Many species common to Natal and Japan or

the Hawaiian Islands, are given in the above hst. We add be-

low a list of-

SPECIES COMMON TO THE NATAL AND THE LITJKIUAN (sOUTH

japan) or HAWAIIAN PROVINCES OF THE SUBTORRID REGIONS,

AND NOT YET OBSERVED IN THE TORMD REGION INTERMEDIATE.

Charjbdis granulatus,—Nat. and Jap.

Thalamita prymna.—Nat. and Jap.
Micippa thalia.—Nat. and Jap.

afEnis, De H.—Nat. and Jap,

Xantho obtusus, De H.—Nat. and Jap.

Carpilius petrajus,DeH.—Nat,(LFr.) and
xr ^ j t

j^ ^ Ocypoda cordimana.—Nat, and Jap.

Gelasimus arcuatus.—Nat. and Jap.

Gelasimus lacteus, De H.-—Nat and Jap,
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Sesarma picta.—Nat. and Jap.

Sesarma afiinis.—Nat. and Jap,

Kraussia nijirulosa.—Nat. and Haw.
Galene natalen>Ls.—Nat. and Haw.

Dromia hirsiitissima.—S. Afr. and Haw,
Caliippa spinoslssima.—I. Fr. and Haw.
Doto sulcatus, Nat., Jap., and K. Sea.

The species of New Zealand; while somewhat related to those

of southeastern Australia, have rather close relations to those of

regions of the Australian and New Zealand seas.

ChiU, and also some resemblance to those of Britain. The gen-

era Oziits^ Hemigrapsus and Chasmagnathus are common to

both New Zealand and the part of Australia referred to. The
following genera characterize both Chih' and North New Zea-

land:

—

Cancer^ Ozius^ Cyclograpsus^ Pagiiristes^ and Betams

;

and the Cancer Edwardsii and Plagusia tomentosa appear to be

common to the two provinces, while the genus Cancer is not

elsewhere known out of America and Northern Europe. Palm-

man ajinis of the Bay of Islands, as Edwards observes, is hard-

ly distinguishable from P. squilla of the coasts of France and

Britain. The species of Portuntis in these southern seas are

representatives of the most characteristic of European genera,

and they belong rather to the cold temperate than subteniperate~~"
Portunns in-

tcgrifrons is reported from Tasmania (Van Diemens Land)-

Ozius represents Xantho of the British Channel.
The occurrence in New Zealand of this representative of a

cold water Xantho^ of the Palocmon affinis so near a European

species, of Cancer and Portunns^ which are found together otily

in British seas, shows a striking zoological relation between these

antipodes—a relation plainly dependent on the similar insular

character and oceanic temperature of the two regions, Britain

and New Zealand.

In the north Polar seaS; the species have often a wide range

and probably pass from one ocean to the other through the Polar

oceans. Thus Crangon horeas, Cardnas mmnas, Pagunisstreh-
lonyx^ Hippohjte aculeatus^ are not only found on opposite sides

of the Atlantic, but also in the North Pacific.

Origin of the Geographical Distribution of Crustacea.

The origin of the existing distribution of species in this de-

partment of zoology deserves attentive consideration. Two
great causes are admitted by all, and the important question is,

how far the influence of each has extended. The first, is origi-

nal local creations ; the second, migration.

Under the first head, we may refer much that we have already

said on the influence of temperature, and the restriction of spe-

cies to particular temperature regions. It is not dotibted that

the species have been created in regions for w^hich they are es-

pecially fitted; that their fitness for these regions involves an

adaptatioa of structure thereto, and upon this adaptation, their

>
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characteristics as species depend. These characteristics are of

no cUmatal origin. They are the impress of the Creator's hand,

when the species had their first existence in those regions calcu-

lated to respond to their necessities.

The following questions come up under this general head

:

1. Have there been local centres ^of creation, from which

groups of species have gone forth by migration?

2. Have genera only and not species, or have species, been re-

peated by creation in distinct and distant re'

3. How closely may we recognise in cliraatal and other physi-

cal conditions, the predisposing cause of the existence of specific

genera or species ?

With regard to the second head, migration, we should remem-

ber, that Crustacea are almost wholly maritime or marine
;
that

marine waters are continuous the globe around ; and that no sea-

shore species in zoology are better fitted than crabs for migration.

They may cling to any floating log and range the seas wherever

the currents drift the rude craft, while the fish of the sea-shores

will only wander over their accustomed haunts. Hence it is,

that among the Pacific Islands the fishes of each group of islands

are mostly peculiar to the group, while the Crustacea are much

more generally diffused.
• /i • u

A direction and also a limit to this migration exist, (1) m the

currents of the ocean, and (2) in the temperature of its different

regions. Through the Torrid zone, the currents flow mamly

from the east towards the west; yet they are reversed m some

parts during a certain portion of the year. But this reversed cur-

rent in the Pacific never reaches the American continent, and

hence it could never promote migration to its shores. Again,

beyond 30° or 35° of north or south latitude, the general course

of the waters is from the toest, and the currents are nearly uni-

form and constant. Here is a means of eastward migration m
the middle and higher temperate regions. But the temperature

re^^ions in these latitudes are more numerous than in the tropics,

and species might readily be wafted to uncongenial clinaates,

which would be their destruction; in fact they could hardly es-

cape this. Moreover, such seas are more boisterous than those

nearer the equator. Again, these waters are almost entirely bare

for very long distances, and not dotted closely with islands like

the equatorial Pacific. .

In the northern hemisphere, on the eastern coasts especially,

there are warm currents from the south and cold currents from

the north. The former overlie the latter to a great extent m the

summer and may aid southern species in northward migrations.

Cape Hatteras is nearly the termination of the summer line of

TO'^ (see Maury's Chart), a temperature which belongs to the

subtorrid region In winter. On the China coast, at Macao, there

Secoxd Seeies, Tol. XX, No. 60.—Not^ 1855. 45
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m

is a temperature of 83^ in July, and in the Yellow Sea, of 78'^

to 80^. But such northward migrations as are thus favored, are

only for the season ; the cold currents of the winter months de-

stroy all such adventurers; except the individuals of some hardier

species that belong to the seas or have a wide range in distribu-

tion. Sea-shore Crustacea are not in themselves migratory, and

are thus unlike many species of fish. Even the swimming Por-

tunidse are not known voluntarily to change their latitudes with

the season-

The following is a brief recapitulation of the more prominent

facts bearing on these points.

1. The distribution of individuals of many species through

twelve thousand miles in the Torrid zone of the Oriental seas.

2. The very sparing distribution of Oriental species in Occi-

dental seas.

3. The almost total absence of Oriental species from the west

coast of America.

4. The world-wide distribution within certain latitudes of the

species we have called cosmopolites,

5. The occurrence of closely allied genera at the Hawaiian

Islands and in the Japan seas.

6. The occurrence of the same subtorrid species at the Ha-
waiian Islands and at Port Natal, South Africa, and not in the

Torrid zone intermediate, as Kraussia rugulosa and Galene na-

talensis*'

7. The occurrence of identical species in the Japan seas and

at Port Natal

8. The occurrence of the same species (Plagusia tomentosa)

in South Africa; New Zealand, and Valparaiso ; and the occur-

rence of a second species (Cancer Edwardsii (?) ) at New Zeal-

of

and and Valparaiso-

9. The occurrence of closely allied species (as spec

phoroidea and Ozius) in New South Wales and Chili.

10. The occurrence of the same species in the Japan seas and

the Mediterranean, and of several identical genera.

11. The occurrence of a large number o^ identical species in

the British seas and the Mediterranean ; and also in these seas

and about the Canary Islands.

12. The occurrence of closely allied, if not identical, species

(as of Palaemon) in New Zealand and the British seas; and also

of certain genera that are elsewhere peculiarly British; or com
mon only to Britain and America.

13. An identity in certain species of Eastern and Western

America.

The followinj^ are the conclusions to which we are led by the

fact
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I. The migration of species from island to island through the
tropical Pacific and East Indies maybe a possibih'ty; and the
same species may thus reach even to Port Natal in South Africa.

The currents of the oceans favor it, the temperature of the wa-
ters is congenial through all this range, and the habits of many
Crustacea, although they are not voluntarily migratory, seem to

admit of it. The species which actually have so wide a range
are not Maioids (which are to a considerable extent deep-water
species), but those of the shores; and some, as Thalamita ad-
mete^ are swimming species.

IL The fact, that very few of the Oriental species occur in

the Occidental seas, may be explained on the same ground, by
the barrier which the cold waters of Cape Horn and the South
Atlantic present to the passage of tropical species around the

Cape westward, or to their migration along the coasts*

Moreover, the diffusion of Pacific tropical species to the West-
ern American coast is prevented, as already observed, by the

westward direction of the tropical currents, and the cold waters

that bathe the greater part of this coast,

III. When we compare the seas of Southern Japan and Port

Natal and find species common to the two that are not now ex-

isting in the Indian Ocean or East Indies, we hesitate as to mi-

gration being a sufficient cause of the distribution. It may,
however, be said that driftings of such species westward through

the Indian Ocean may have occasionally taken place ; but that

only those individuals that were carried during the season quite

through to the subtorrid region of the South Indian Ocean (Port

Natal, etc.), survived and reproduced, the others, if continuing

to live, soon running out under the excessive heat of the inter-

mediate equatorial regions. That they would thus run out in

many instances is beyond question ; but whether this view will

actually account for the resemblance in species pointed out is

open to doubt.

IV. When further, we find an identity of species between the

Hawaiian Islands and Port Natal—half the circumference of the

globe, or twelve thousand miles, apart—and the species, as Ga-
lene natalensis^ not a species found in any part of the torrid re-

gion, and represented by another species only in Japan, we may
well question whether we can meet the difficulty by appealing to

migration- It may however be said, that we are not as yet thor-

oughly acquainted with the species of the tropics, and that facts

may hereafter be discovered that will favor this view. The
identical species are of so peculiar a character that we deem this

improbable.

V. The existence of the Plagusia tomentosa at the southern

extremity of Africa, in New Zealand, and on the Chilian coasts,

may perhaps be due to migration, and especially as it is a south-
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em speciesj and each of these localities is within the subtemper-

ale region.
^
We are not ready however to assert, that such jour-

neys as this range of migration implies are po&sible. The oceanic

currents of this region are in the right direction to carry the spe-

qies eastward, except that there is no passage into this wes^tern

current from Cape Horn, through the Lagulhas current, which

flows the other way. It appears to be rather a violent assump-

tion that an individual or more of this species could reach jhe

western current from the coast on which it miaht have hved; or

could have survived the boisterous passage, and finally have had

a safe landing on the foreign shore. The distance from New
Zealand to South America is five thousand miles, and there is at

present not an island between.

VI. Part of the difficulty in the way of a transfer of species

between distant meridians might be overcome^ if we could as-

sume that the intermediate seas had been occupied by laud or

islands during any part of the recent epoch. In the case just

alluded to, it is possible that such a chain of interrupted comma-

nication once had place; and this bare possibility weakens the

force of the argument used above against migration. Yet as it

is wholly an assumption, we cannot rely upon it for evidence

that migration has actually taken place.

VIL The existence of the same species on the east and west

coasts of America, affords another problem, which migration can-

not meet, without sinking the isthmus of Darien or Central

America, to afford a passage across. We know of no evidence

whatever that this portion of the continent has been beneath the

ocean during the recent epoch. An argument against such a sup-

position might be drawn from the very small number of species

that are identical on the two sides, and the character of these spe-

cies. Libinia spinosa occurs at Brazil and Chili, and has not

been found in the West Indies. Leptopodia sagittaria, another

Maioid, occurs at Yalparaiso, the West Indies, and the Canaries.

VIIL The large number of similar species common to the

Mediterranean arid British seas may be due to migration, as there

is a continuous line of coast and no intermediate temperature

rendering such a transfer impossible; and the passage farther

south to the Canaries of several of the species is not beyond

what this cause might accomplish. Still, it cannot be asserted

that in all instances the distribution here is owing to migration;

nor will it be admitted unless other facts throw the weight of

probability on that side.

IX. But when we find the same Temperate zone species oc-

curring in distant provinces, these provinces having between

them no water communication except through the Torrid or

Frigid zone, and offering no ground for the supposition that siich

a communication has existed during the recent epoch, we are led
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to deny the -agency of voluntary or involuntary migration in pro-
ducing this dissemination. An example of this, beyond all dis-

pute, is that of the Mediterranean Sea and Japan, No water
communication for the passage of species can be imagined. An
opening into the Red Sea is the only possible point of intercom-
munication between the two kingdoms; but this opens into the
Torrid zone, in no part of which are the species found. The
two regions have their pecuharities and their striking resemblan-
ces

; and we are forced to attribute them to original creation and
not intercommunication.

X. The resemblances found are not merely in the existence

of a few identical species- There are genera common to the

two seas that occur nowhere else in the Oriental kingdom, as

Latreillia^ Ephyra., Sicyoiiia^ &c, ; and species where not iden-

tical have an exceedingly close resemblance.

Now this resemblance in genera and species (without exact

identity in the latter) is not explained by supposing a possible

HJtercommunication. But we may reasonably account for it on
the ground of a similarity in the temperature and other physical

conditions of the seas; and the well-known principle of "like

causes, Hke effects" forces itself upon the mind as fully meeting

the case. Mere intercommunication could not produce the re-

semblance; for just this similarity of physical condition would
still be necessary. And where such a similarity exists, creative

power may multiply analogous species; we should almost say,

must^ for, as species are made for the circumstances in vvhich

they are to live, identical" circumstances will necessarily imply
identity of genera in a given class, and even of specific structure

or of subgenera.

If, then, the similarity in the characters of these regions is the

occasion of the identity of genera, and of the very close likeness

in certain species (so close that an identity is sometimes strongly

suspected, where not admitted), we must conclude that there is a

possibility of actual identity of species, through original creation.

This, in fact, becomes the only admissible view, and the actually

identical species between Japan and the Mediterranean are ex-

amples.

XL When we find a like resemblance of genera and species

between Temperate zone provinces in opposite hemispheres that

are almost exact antipodes^ as in the case of Great Britain and

New Zealand, we have no choice of hypotheses left. We must

appeal directly to creative agency for the peopUng of the New
Zealand seas as well as the British, and see in both, like wis-

dom, and a like adaptedness o( life to physical nature. The
Palaemon affinis of the New Zealand seas is hardly distinguish-

able from the common P. squilla of Europe, and is one example

of this resemblance. It may not be an identity ; and on this ac-
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count it is a still better proof of cur principle, because there is

no occasion to suspect migration or any other kind of transfer.

It is a creation of species in these distant provinces, which are

almost identical, owing to the physical resemblances of the seas

;

and it shows at least, that a very close approximation to identity

may be consistent with Divine Wisdom.
The resemblance of th^ New Zealand and British seas has

been remarked upon as extending also to the occurrence in both

of the genera Portunus and Cancer. It is certainly a wonderful

fact that New Zealand should have a closer resemblance in its

Crustacea to Great Britain, its antipode, than to any other part oi

the world—a resemblance running parallel; as we cannot fail to

observe, with its geographical form, its insular position, and its

situation among the temperate regions of the ocean. Under

such circumstances, there must be many other more intimate re-

semblances, among which we may yet distinguish the special

cause which led to the planting of peculiar British genera in this

antipodal land.

The close resemblance in species and genera from Britain and

New Zealand, and from Japan and the Mediterranean, and the

actual identity in some species among the latter, proves therefore

that, as regards the species of two distant regions, identity as

well as resemblance may be attributable to independent creations,

these resem'tlances being in direct accordance with the physical

resemblances of the regions. As this conclusion cannot be avoid-

ed, we are compelled in all cases to try the hypothesis of migra-

tion by considering something beside the mere possibility of its

having taken place under certain assumed conditions. The pos-

sibility of independent creations is as important a consideration.

After all the means of communication between distant provinces

have been devised or suggested, the principle still comes up, that

it is in accordance with Divine Wisdom, to create similar and

identical species in different regions, where the physical circum-

stances are alike ; and w^e must determine by special and thor-

ough investigation, whether one or the other cause was the ac-

tual origin of the distribution in each particular case. Thus it

must be with reference to the wide distribution of species in the

Oriental tropics, as well as in the European temperate regions,

and the Temperate zone of the South Pacific and Indian Oceans.

XII. With respect to the creation of identical species in dis-

tant regions, we would again point to its direct dependence on a

near identity of physical condition. Although we cannot admit

that circumstances or physical forces have ever created a specjes

(as like can only beget like, and physical force must result sim-

ply in physical force), and while we see in all nature the free act

of the Divine Behig, we may still believe the connexion between

the calling into existence of a species and the physical circuin-
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Stances surrounding it io be as intimate nearly as cause and effect.

The Creator has, in infinite skill, adapted each species to its place,

and the whole into asysteni of admirable harmony and perfection.

In His wisdonij any difference of physical condition and kind of
food at hand, is sufficient to require some modification of the in-

timate structure of species, and this difference is expressed m
the form of the body or members, so ^s to produce an exactness
of adaptation, which we are far from fully perceiving or compre-
hending with our present knowledge of the relations of species

to their habitats.

When therefore we find the same species in regions of unlike

physical character, as, for example, in the seas of the Canaries

and Great Britain—regions physically so unlike—we have strong

reason for attributing the diffusion of the species to migration.

The difference between the Mediterranean and Great Britain

may require the same conclusion for the species common to these

seas* They are so far different, that we doubt whether species

created independently in the two could have been identical, or

even have had that resemblance that exists between varieties;

for this resemblance is usually of the most trivial kind, and affects

only the least essential of the parts of a species.

The continental species of Crustacea from the interior of dif-

ferent continents, are not in any case known to be identical; and
it is well understood that the zoological provinces an^..districts of

the land are of far more limited extent than those of the ocean.

The physical differences of the former are far more striking than,

those of the latter. As we have observed elsewhere, the varie-

ties of climate are greater ; the elevation above the sea may vary

widely ; and numberless are the diversities of soil and its condi-

tions, and the circumstances above and within it. Hence, as the

creation of each species has had reference most intimately to each

and all of these conditions, as well as to other prospective ends, an

identity between distant continental regions is seldom to be found,

and the characteristic groups of genera are very widely diverse.

Comparatively few genera of Insects have as wide a range as those

of Crustacea; and species with rare exceptions, have very narrow

limits. Where the range of a species in this class is great, we
should in general look to migration as the cause rather than orig-

inal creation ; but the considerations bearing on both should be

attentively studied before either is admitted as the true expla-

nation.

Throughout the warmer tropical oceans, a resemblance in the

physical conditions o? distant provinces is far more common and

more exact than in the Temperate zone. And hence it would

seem that we could not safely appeal to actual differences as an ar-

gument against the creation of a species in more than one place in

the tropics. The species spread over the Oriental Torrid zone
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may hence ]je supposed to owe their distribution to independent

creations of the same species in different places, as well as to mi-

gration. Y^t we may in this upderrate the exactness of physical

identity required in regions for independent creations of the same

species. Wekrtpw that for some "chemical compounds, the condi-

tion of physicalTorces for their formation is exceedingly delicate;

and much more should we infer that when the creation of a hving

germ was concerned, a close exactness in the conditions would be

required in order that the creation should be repeated in another

place. Infinite power, it is true, m^y create in any place; but

the creation will have reference to the forces of matter, the ma-

terial employed in the creation. The few species common to

the Oriental and Occidental torrid seas seem to be evidence on

this point. The fact that the Oriental s-pecies have so rarely been

repeated in the Occidental seas, when t^e conditions seem to be

the same, favors the view that migration has been the main

source of the diffusion in the Oriental tropics.

As we descend in the order of Invertebrates, the species are

less detailed in structure, with fewer specific parts and greater

simplicity of functions, and they therefore admit of a wider

range of physical condition ; the same argument against multi-

j

plication by independent creations iit regions for the most part

different, docs not, therefore, so strongly hold. As we pass, on

the contrary, to the highest groups in Zoology, the argument re-

ceives far greater weight; and at the same time there are capa-

bilities of migration increasing generally in direct ratio as we as-

cend, which are calculated to promote the diffusion of species

and remove the necessity of independent creations.

Migration cannot therefore be set aside. It is an actual fact m
nature, interfering much with the simplicity which zoological

life in its diffusion would otherwise present to us. Where it

ends, and where independent creations have taken place, is the

great problem for our study. This question has its bearings on

all departments of Zoology; but in few has migration had the

same extended influence as in that of Crustacea., Molluscs, if

we except oceanic species, are no travellers, and keep mostly to

narrow limits.

Xin. There is evidence in the exceedingly small number of

Torrid zone species identical in the Atlantic and Indian Oceans

that there has been no water communicatton across from one to

the other in the Torrid zone, during the period since existing

species of Crustacea were first op the globe.

XIV. As to zoological centres of diffusion for groups of spe-

cies, we can point out none. Each species of Crustacea may

have had its place of origin and single centre of dilfusion m
many and perhaps the majority of cases. But we have no rea*

son to say that certain regions were without life, and were peo-

T



On the BrUtol Copper Mine.
'

361

pled by migration from specific centres specially s^cted for this

end. If such centres had an existence, there is^'at present no
means by which they may be ascertained. The particular tem-
perature region in which a specjes originated may be ascertained
by observing which is most favorable to its development: we
should thus conclude that the Ranina de?iiata/(or example, was
created in the subtorrid region and not the torrid; as it attains its

largest size in the latter. By pursuing this course with reference

to each species, we may find some that are especially fitted for

almost every different locality. Hence, we might show, as far

as reason and observation can do it; that all regions have had
their own special creations.

The world throughoijt all its epochs in past history, has been
furnished with life in ;^ccordance with the times and seasons,

each species being adajgted to its age, its place, and its fellow spe-

cies of life.*

Art. XXXIII.

—

Notice of the Geological position and character

of the Copper Mine at Bristol, Connecticut ; by Professors

B. SiJLLiMAN, Jr., and J. D. WHixNEY.f
I

Situation,—This well known mine is situated in the north

part of the town of Bristol, Connecticut, about three 'miles from
the Canal Railroad, and four from the centre of the town, where
the Station House of the Hartford and Fishkill Railroad is located.

The persevering enterprise with which this mine has been ex-

plored, the rich character of its ores, the extent and costliness of

its former Avorkings, and the general impression, lately much
strengthened, that it still possesses great wealth in its ore chan-

nels, all continue to make it a subject of peculiar interest to all

who feel the national value of such investments and experience.

Nftr is its economical value diminished by the scientific interest

attarhing to the peculiarly complex nature of the deposit.

Geological position and nature of the deposits.^—This mine is

worked in a '^contact deposit," between the sandstone of the

Connecticut River Valley, now supposed by geologists to be of

Liasic age, and the older metamorphic rocks, commonly called

primary, but in all probability of the palaeozoic system.

The direction of the line of contact of the two formations at

the mine is about NE and S\Y.

* The abstracts iii this Journal from the author's Roport, relating to the Geo-

graphical Distribution of Crustacea, wliich are here concluded, are contained in vol-

limes xvi, xriii, six and xx. The map illustrating the subject of Oceanic tempera-

ture, the Zones and Zoological Provinces, is in volume xvi.

t This article is taken from a "Report of an examination of the Bristol Copper
Mine in Bristol, Conn., by Professors B. Silhman, Jr., and J. D. Whitney, Aug., 1855-

^""ew Haven : pp. 32. Printed for private distributioo,"

Seco>-d Seeids, Vol XX, No. 60,—Nov., 1855. ^ 4G



362 On the Bristol Copper Mine.

The linear extent of ground known to be metalliferous, by
excavations made at various times, is between 1100 and 1200

feet. The principal workings are, however, concentrated in a

space of about 600 feet north and south* There is good reason

to believe that the metalliferous ground does extend at least 1500

feet, and perhaps considerably further. The mine is opened to

the depth of 40 fathoms (240 feet) by an engine shaft, 6^ X 8^ in

dimensions, sunk in the sandstone, and passing out of this rock

into the great ore-channel at this depth. This is at present the

only working shaft of the mine, and is used for hoisting the ore,

for the pit-work, and as a ladder-road to the levels. The width

of the ore-ground from east to west, or at right angles to the line

of contact, at the engine shaft, as exposed in the cross-cuts and

levels which have been driven, is about 120 feet, and this width

is maintained at the lowest depth yet reached in the mine, and

the same is true for a longitudinal extent of about 500 ieet^

although it appears from the examination of the workings and

what is known of their history, that the greatest concentration of

metalliferous matter was on the surface in the vicinity of the

engine shaft.

The character of the ore-ground or metalliferous belt is ex-

ceedingly complex.
Up to a recent period, however, the workings were chiefly in

a series of micaceous and hornblende slates, sometimes passing

into gneiss, and including large irregular ''horses" of granite,

which rock appears to have formed segregated masses, lying

rudely parallel with the bedding of the schistose rocks. The
strike and dip of these, however, is found throughout the mine to

be very irregular, and there is evidence in the confused character

of the ground, as well as in the slip joints and polished surflices

of the rocks, that motion of the various beds upon one another

has taken place along lines of upheaval of limited extent and
varying direction. The distribution of the ores in the metallif-

erous ground now under consideration, is found to be as irregular

as is the structure of the ground itself. They consist principally

of the vitreous, with some variegated ore, and a comparatively

small amount of copper pyrites. The magnificent crystalliza-

tions found at the Bristol mine, especially of the vitreous ore,

have given the locality a world-wide celebrity among mineralo-

gists. In general these ores are found occurring in bunches and

strings, which although preserving, usually, an approximate par-

allelism to the line of contact of the formations, cannot be traced

continuously for any considerable distance. Hence the irregu-

larity of the workings, especially in the upper levels, which have

been extended in upon various branches of ore, or in search of

others supposed to exist in certain directions, without any par-

ticular system or previously conceived plan. This has been i\i^
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TKA>^SyERSE SECTIOK OF BRISTOL COPPES MINE.
A

Showing the Contact of the Sandstone with the CryUalline Eoclcs, and the Position
of the Great Flucan and Ore-ground of t'lie Mine. Scale 60' toV.

greatest drawback on the prosperity of the mine, since the ore

round was too wide to be all taken down by the miners, and the

distribution of the branches of ore in it was too irregular to admit
of their being found without occasional expensive excavations in

dead ground. In general, throughout the mine, a tendency to a
concentration of the ore around the masses o^ granite maybe re-

marked, and the latter are not nnfrequently well filled with strings

and bunches of ore, especially near their exterior.

The Hmits oi the ore -ground to the west, or in the direction of
the older rocks, the sandstone being to the east of the contact-

X
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line, have never been well ascertained, and must be somewhat

irregular, as would be expected from the nature of the deposit.

Eustis's levelj going north from the 20-fathom cross-cut, has been

driven along a well-marked and regular wall, which has been

commonly called the foot wall of the mine. This dips, at an

.angle of 62^ to the East, preserving a very near parallelism with

the line of contact of the formations. The same kind of wall is

seen in the 30-fathom level immediately beneath, where it is

observed in the 20 ; but in neither level can it be traced for more

than one or two hundred feet. There is nothing in the nature

of the wall to indicate that ore might not be found beyond it, as

appearances similar to this are observed in the ore-bearing ground

of the mine. The excavations indicate that there was a tend-

ency of the metalliferous matter towards this limit, and that there

is not much probability of finding large bunches of ore beyond it.

It is worthy of remark, however, regarding the ore-ground within

the limits just described, that the average distribution of the vit-

reous copper is very uniform, so much so that for a long period it

has been found profitable to crush and work over nearly every

stone from this belt raised in working the mine.

The ore-ground just described was from the time the mine was

first opened up to a recent period, considered as the only source

in which the'yield of copper was to be sought. Not long since,

howev^er, attention began to be called to a belt of soft rock, which

lies next adjacent to the sandstone, and, of course, between it and

the metalliferous belt just described- This belt is known as the

"great flucan," (see diagram on previous page,) and it consists of

a talco-micaceous slate completely disintegrated and softened by
some chemical agency, with the exception of a few bands and

nodules of hard rock, but which are of very limited extent, com-
pared with the softer portion. The flucan contains throughout its

whole mass vitreous and other ores of copper, usually dissemina-

ted through it in small particles, so as hardly to be visible to the

naked eye, but occasionally concentrated into bunches and strings

of considerable size. The width of the great flucan is 27 feet in

the 20-fathom level, but it increases rapidly as the workings de-

scend, being respectively 38 and over 50 feet, in the 30 and 40-

fathom level. If this increase in width were to continue in

depth, the flucan will meet the so-called foot-wall of the mine at

or near the 80-fathom level, occupying in this place a width of

about 120 feet. But that such an increase in its dimensions con-

tinues downw^ards indefinitely, seems hardly probable ; it is more

likely that it will be found to be a lenticular mass swelling out

to great dimensions, and then gradually contracting again. The
mass of flucan has been traced on the surface and opened at vari-

ous points. At the distance of 700 feet to the southAvest, from the

engine-shaft, it has near the surface an inconsiderable wndth,
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although it may increase in descending : to the north, however,

it holds its width as far as it has been explored. Jilbard's level

was driven in this direction from the 20-fathom cross-cut, for a

distance of over 300 feet, and the flucan there found to have a

width of 41 feet. Still further to the north it has been cut at the

surface, beyond Ives's level, but its width in this place was found,

to be at 30 feet from the surface much diminished.

The deposits of ore are not entirely confined to the primary.

Within the sandstone, which at the line of junction is so broken

up and irregular, that its stratification can with difficulty be made

out, a small seam of ore was cut in the 20-fathom cross-cnt from

the engine-shaft. It has been driven on both-ways from the

cross-cut to a distance of about 160 feet to the north, and 120 to

the south. The upper part of this course of ore is still standing,

showing a narrow seam of quartz rich in ore. The level to the

north is at present inaccessible : to the south the ore appears to

run out at a distance of about 50 feet from the cross-cut. (This

seam of ore is shown in the cross section at A.)

History of the wme.—This locality has been known for a long

period as a place furnishing copper, and was opened to a very

limited extent many years since. In 1836 Mr. G. W. Bartholo-

mew made an open cut in a spot where indications of ore were

abundant, and the following account of its appearance is given in

1837, by Prof. C. U. Shepard, State Geologist, who saw it at that

time

:

" The trench has a nearly north and south course, and extends

for twenty feet somewhat obliquely across alternations of vertical

layers of granite and soft mica slate. The layers of granite are

from one to two feet in thickness, while those of the slate are

generally much less. It was found on getting below the surface

och
/Yellowquantity, and that the rocks were less decomposed. _

per pyrites began to make its appearance in the slate and variega-

ted copper in the granite. The integrity of the rocks and the

abundance of the ore increased regularly as the workmen de-

scended, till at the bottom the granite presented several almost

continuous veins or layers of ore which in places had a thickness

of two inches."

—

Report, p. 47.

Mr. Percival says :
" The Bristol Mine is chiefly opened in a

large Vein of a coarse reddish sub-talcose granite, adjoining which

the gneissoid micaceous rock, just referred to, is also sub-talcose

or sub-chloritic, with decomposed greenish chloritic seams and

nodules, and with more or less copper disseminated."—AVpo;-^,

The property subsequently passed into the hands of Mr. A. R.

Miller who drove various shallow levels near the surface, explor-

copper While
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ported on by Prof, gilliman, Senior, of Yale College, in 1839,

and upon this report funds, to a small amount, were- obtained in

England for prosecuting the work.* But the adventurers being

unable to sustain the enterprise, the explorations were subse-

quently continued by Mr.L. C. Ives, who erected a small steam

engine, and sunk the present engine shaft in the sandstone to the

20-fathoni level. During this time, and prior to 1847, consider-

able shipments of the ore had been made to England, but exactly

what quantity we have no means of ascertaining. It appears,

however, from the information obtained from the last named pro-

prietor, that it could not have been less than 100 to 125 tons.

It was not, however, until 1846-7, that the mine was opened

and worked to any considerable extent. At that time it passed

into the hands of Mr. Hezekiah Bradford and his associates.

Since that period a large amount of money has been expended

here, and over eighteen hundred tons of copper ore have been

raised and sold. In 1851 the management of the mine passed

into the hands of Mr. Henry R. Sheldon, as agent for the present

owners. Mr. Sheldon (who is still the manager) has had the

satisfaction of seeing the mine rise from a state of great depres-

sion in its affairs and prospects to a condition of prosperity and

encouraging profits, with the certainty that by a judicious and

moderate outlay, it can be made to return the whole cost of its

plant and extraordinary expenses, with a wide margin of profit to

the adventurer.
X

The value of the ^^ greatJtucmi^^ in ore appears from the aver-

age of all the trials which have been made upon it for a long period,

including the actual results of stamping and crushing to be over 3

per cent of ore having 30 per cent copper. In a calculation made
upon the probable future product of the mine, it is assumed that

the average yield will be 2J per cent. The material composing
the flucan is so soft and easily removed that no gunpowder is

required in mining it. As soon as it is exposed to the action of

air and moisture it rtms as the miners express it and becomes

like a micaceous clay. It weighs a little more than 150 pounds to

the cubic foot. In a careful examination of the fresh material, it

is not difficult to see that it is chiefly the feldspathic portion of the

origfnal material which has undergone decomposition. The out-

line of the feldspathic portions is plainly discovered by the friable

mass of mingled silica and clay of a white color loosely fill!"

the space occupied by the feldspar. Small garnets, of a deep red

color, and small black tourmalines are constantly to be seen wheft

the material is washed—being apparently almost the only sub-

stances beside the vitreous ore of copper which have escaped the

powerful decomposing influence which has produced this peat

zone of altered material,
4

* This Report waa in coufirmatioa of one made in October, 183S, by Prof. C. U.

SheparJ, and which we have never seen.

or
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In reflecting upon the probable cause of the decomposition of
this extensive bed o( talco-micaceous rock the suggestion natu-
rally arises that it has probably a close connection with the injec-

tion of the tiappean rocks among and beneath the sandstones of
the secondary. This event it is certain was a subaqueous one,
and the vast efflux of steatn of high tension produced by the
fiery injection of the molten trap, among rocks saturated with'

water must have left its traces in chemical changes produced by
so powerful an agency. The irruption of the copper ores may
have been and probably was an earlier event of segregation. But
if the cause adduced for the decomposition of the flucan is the

true one, it is pretty certain that the same decomposed material

will be found at the greatest depth to which the mine will ever

be explored. As it is now proposed to sink a shaft in the sand-

stone to the depth of 600 feet and to connect it at every GO feet

with the flucan by a cross-cut; we shall have the opportunity of

studying these phenomena in detail as the explorations proceed.

It is rather remarkable that the line of actual contact between the

sandstone and the crystalline rocks is seldom visible and has still

more rarely been carefully explored. We do not know of another

example where this important feature in our geology has been

explored with so much care as in the case before us.

Many statistical data embodied in our report and which are

chiefly of economical value, are omitted here. It is proper to

remark, however, that an important item in the present and future

success of this niine is the employment of new and improved

machinery, the most important of which are the ore separators

and patent jigs, invented by Mr. H. Bradford. The separator is

a shaking table of entirely new form and construction, on which
by the rapid reciprocal motion of a copper plate the ore is by aid

of water and gravity, thrown over one edge while the waste is

projected over the other. After giving in detail the statistics of

their operation, our report holds the following language

:

Undoubtedly Bradford's separators are the most important me-

chanical invention ever produced for dressing what are called

slime ores. The principle upon which they are constructed is

truly philosophical, and has been most ingeniously applied by the

talented inventor to the production of this machine. Like all

accurate instruments they require careful adjustment in all par-

ticulars, but once adjusted they are completely self-acting, so that

one attendant can easily oversee at least twenty of them.

Our =^ Report'' concludes with the following observations

—

In reviewing the condition of the Bristol Mine at the present

time, the following are the most noteworthy points:

1. The mine is one of the few in the United States which is

now worked at a profit.
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2. There is a large extent of ore-ground known to exist in the

mine, and which can^ aUhough of a low percentage of ores, be

worked at a profit-

3. There is good stoping ground in the solid parts of the mine,

which can be profitably wrought.
4. The widening of the flucan in descending, and the appear-

ance of the solid ore-ground at the lowest points yet reached by
the workings, render it a safe and advisable matter to open the

mine at a considerably greater depth. Since there it is certain

that the flucan may be wrought with profit, and there is good

reason to believe that good leaders of ore will be cut in the solid

part of the ground, and to hope that the various branches may
unite into one master lode or form rich bunches of ore at the

crossings of the east and west branches.

6. The position of the dressing works is such in relation to

unsettled ground^ that their position must be changed, or prepa-

rations made for doing so immediately.

6. A new engine shaft must be commenced to cut the lode at

80 or 100 fathoms, and must be pushed forward as rapidly as

possible.

7. The ore stuff now on the surface will go far towards re-

turning the cost of all necessary improvements requisite to place

the mine in a state of great productiveness, and with proper care

the old works can be kept up with undiminished returns during

the erection of the new machinery.
August 26, 1855.

Art. XXXIV.—On our Sense of the Vertical and Horizontal^

and on our Perception of Distance f^ by Lieut. E. B- HunT;
Corps of Engineers, U. S. A.

Phenomena are often unobserved or difficult of analysis, by
reason of their connection with our habitual acts of conscious-

ness. Conclusions derived from a life-long experience of our

particular conditions of existence, are practically ranked as intui-

tions. From infancy onwards, each waking moments' percep-

tions go to impress these conditions upon us, as almost of absolute

necessity. Our relations to space and to the earth, in their ex-

ternal or apparent form, are so incessantly subjects of our con-

sciousness, that we come to regard them without special consid-

eration or question. As a mind which has spent its habitual en-

ergies in pursuing analytical geometry, conceives coordinate axes,

almost as matters of course in every investigation, so do we allj

habitually experiencing the action of gravitation, come to con-

* Read before the American Association for the AJvanccinent of Scieace, at

ProTideace, August, 1865.
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sider its infliiencej our up and dowtij oar hofizon and onr general

geometrical circumscriptionj essentially as matters of course^ as

intuitional perceptions, and as subjects with which reason has
little concern. It is doubtless true however that we acquire such
fundamental ideas from continuous experience, just as positively,

as we do any other elements of our practical knowledge.

Our ideas of the vertical and horizontal and our sense of distance,

have thus become so firmly established by our life-long experi*

ence, that their origin, antecedent to our philosophising exercise

of reason has become much obscured. Yet they are clearly capable

of rational analysis, and their component elements can be made
subjects of experiment and variation. As introductory to some
observations of this nature which I have made, I will present

such general views as these and other experiences have suggested-

The vertical and horizontal are our habitual coordinate axes

of external geometrical perception. Always ourselves, at the

origin of coordinates, we refer objects seen to their respective po-

sitions, by an instantaneous perceptive location relative to these

axes. We combine a mental estimate of distance with an angu-

lar reference to the vertical and horizontal axes and plane. In

the horizontal plane, our perceptive usage seems to be to refer to

a central line in our field of view, by angular coordinates. When
we attempt to embrace the whole horizon in one mental sweep,

we for the most part refer objects to the North and other compass

lines; this however is a more deliberate process, and our con-

sciousness of its steps is comparatively complete.

In the attempt to define the sources of our perception of the

horizontal and vertical, two stages of causation have occurred to

me as chiefly concerned in its formation.

The first of these depends on our sensibility in each part of

the body and limbs, to the action of gravitation ; an obscure

physiological sensation of weight and pressure, in a particular di-

rection, throughout the sensitive components of our bodily framcy

a sensation which is probably greatly dependant on the circulating

fluids. A specific difference of sensation notifies us o^ the pre-

cise inclination of each portion of our system, and could we be

blind-folded and sustained in any position in the air, without any

distinct consciousness of a point of suspension, we should proba-

bly still have a clear perception of the vertical at any instant.

But in our ordinary position of observation, the body notifies us

of the slightest variations of direction in the gravity action on

each of its parts, and in the act of running down hill over rough

grounds or on points of rocks, it is particularly apparent how ex-

tremely delicate is this appreciation. In this exercise our ability

to combine the appreciations of ground inequalities, of our forward

and downward motion of the force of gravity, and of that dimi-

nution of effective gravity due to the increasing rapidity of bodily

Seco^d Series, Vol. XS; No. 60.—Ifoy., 185&. 41
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descent, quite suffices to make us wonder. This diminution as I

have repeatedly observed; when commencing a rapid run down
hill subti#cts much from the force or shock of the footfalls. The
skill of jugglers in balancing poles, and of rope dancers in self-

balancing, are illustrations of the same gravity sensibility. When
Wi* consider the unconscious skill of the fingers of the pianist or

compositor, and that in all habitual musciilar acts, the tendency

is to a mechanical or quasi involuntary action, it will not seem

singular that our continuous life-long perceptions of gravitation in

all our sensitive parts, should assume an obscure or latent form in

our minds which would cause all its results or effects to seem

intuitional. I ascribe that sense of the vertical within the limits

of the body whence we pass to an acquaintance with the same

in the external world, entirely to this trained gravity sensibility.

In the remarkable case of John Metcalf, who though blind, was

long and successfully employed in locathig new roads over Derby-

shire peak, this gravity sensibiHty must have become particularly

acute, as to this only could his skill be fundamentally ascribed.

The second causal stage in our perception of the horizontal

and vertical in the external world will be found to be chiefly

visual. The testimony of the body to the direction of gravitation

makes us aware of the angle between the vertical and the optic

axes, by reason of the permanent organic relation between the

body and these axes. In our ordinary or erect position, the mean

of this angle or its value, when a perfect muscular equilibrium

prevails, is a right angle, and any departure from this mean is in-

dicated by the sensations of the various muscles, which cause the

elevation or depression of the optic axes. Thus our sensations

alone suffice to indicate to us the vertical, and a visual horizon

perpendicular to it ; and these sensations, checked and verified by

a life-long experience, acquire an accuracy of indication which

would hardly be anticipated. To these sensational coordinates,

we spontaneously refer all external objects. There is very much
also in our ordinary perspectives, to suggest and indicate the true

horizon. Water, as the broad sheet, the winding river and the

tumbling brook, level bottom lands and broad prairies, continuous

hill crests, isolated knolls, either directly present horizontal planes

or give such logical indications of them as the experienced eye

can readily interpret, so as to derive with much accuracy a true

general horizon. Indeed, we seem never to look over an extend-

ed view, without almost instantly defining with more or less pre-

cision our supposed horizon. Our previous experience from trav-

elling over ground, doubtless enters directly in our definite loca-

tion of this mental horizon. Are we in a valley, we pass our

horizon under most of the objects seen. Are we in a middle

point of view, we pass it in a mean position. Are we on a hill

top, we pass it tangent to the general sweep of the landscape.
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Thus experience is made to check and qualify the sensational in-

dications, and we fix our horizon by a compound act of sensation

and judgment from past experience, #
In our mental estimate of distance, which we habitually make

for all objects seen in perspective, there is doubtless a kindred

combination of sensational and reflective elements. Sensatipn

gives us a direct measure of distance for objects near at hand,

while for remote objects, the element of judgment enters largely.

Our normal vision being binocular, the distance between the

optical centres of the two eyes, becomes a base line of constant

length, to which all external distances are referred, with a pre-

cision, constantly decreasing, both outwards and inwards, from

the interior limit of distinct vision. The convergence of the

optic axes on each external object, is a direct result of voluntary

muscular action and its particular value is indicated by a specific

sensation in the eyeball muscles. Thus the third dimension of

perspective is directly represented by a sensation connected with

the perceiving eyes, and adjacent distances are referred^ by a real

triangulation, to the interocular base line. Being thus sensation-

ally advised of the distances of objects, as far as this base con-

tinues to be an appreciable quantity relative to the perspective

distances, we have, as it were, a considerable circle around us,

within which we perceive, with an accuracy diminishing with

distance, the absolute nearness or remoteness of objects. From
the distances thus known, we pass on by an act of comparison or

judgment, to those of more remote objects, where the direct sense

of distance fails us. Here too, as for near objects, we doubtless

receive some aid from the conscious focalization of the eye and

from the gradation in the clearness of definition of outlines. All

our experience in appreciating distances, gained by travelling over

ground, and checking our estimates by actual comparison, also

involuntarily comes to our aid. Our knowledge of the ordinary

and absolute sizes of the various classes of objects seen, will be-

sides greatly affect our rational estimates of distance. Thus sen-

sation gives a foothold on perspective distances; comparison, or a

species of continuous secondary triangulation, extends our visual

scope ; and experience brings in the judgment to correct false

estimates.
. . , ,, , ,

If these views be correct, monocular vision should be much

less accurate than binocular in the estimation of distances near at

hand. The lack of the interocular base would make the process

of perspective gaugeing almost exclusively an act of judgment.

The only sensational element in the former, would be that of a

conscious focalization of the eye, which could hardly be of much

importance. Thus, I should conclude, that persons with only a

single etfective eye, would be bad judges of distance, especially

among near objects. How the fact stands, 1 have had no means

of ascertaining.
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I will now instance a few observations or experiences^ tending

to confirm the general views here presented.

1. In passing aronnd a particular curve of the railroad from
Worcester to Boston; I have twice observed that the whole land-

'Sgape on the concave side seemed to dip strongly towards the

southeast, while from the adjoinit]g views and the position relative

to the ocean, I am satisfied that the real dip could not be nearly so

great as the apparent. This I conceive to result from a compo-
sition in the body, of the centrifugal action with gravity, which
inclined the sensible vertical from the curve centre, and so appar-

ently lifted the sensible horizon, or depressed the actual ground
relative to the same. This instance seems to show clearly the

de[)enderice of our horizon on our gravity sensibility.

% From the summit of Crow Nest, the mountain just north of

West Point on the west bank of the Hudson, the view south-

ward presents two distinct reaches of the river in the same
glimpse, which seem entirely separate bodies of water, by reason

of a mountain spur, which severs all apparent connection at a

distance of some six miles. From the height of over 1200 feet,

you look down on the river not over a mile distant and can

readily fancy this portion an elongated lake, embosomed in grati-

ite hills. Some fifteen miles below, a second apparent lake is

seen, and this, despite your knowledge that it is a lower part of

the same river, seems elevated above the water beneath you by
perhaps 250 feet. This delusion is due, I conceive, to a dip in

the apparent southern horizon, caused by our not appreciating the

elevation of our point of view, relative to the hill ranges over

which we look and so passing our horizon too low among the

south Highland peaks. The boldness of the south face of Crow
Nest hides that side from view when on the top, and so makes us

think the summit of view much lower than it really is. Indeed
from a point some 200 feet lower on the river face, the height

above the river seems greater than that from the summit, proba-

bly because you there see the whole connecting slope. Thus in

passing our visual horizon as a kind of general tangent plane, we
give it a south dip, which seems to lift the distant water. This

illustrates the power of our general visual habit over our gravity

sensibility and our distinct knowledge.
3. Prom Jones' Hill, which forms the west bank of that Sleepy

Hollow, where the exemplary Ichabod Crane achieved immortal

fame, the west view embraces a general slope of three-fourths of

a mile to the Hudson, then the broad Tappan sea, and the west

bank beyond, half Palisades and half Highlands. On a quiet

afternoon of last year, I there saw a thick fog so drape the west

bank as wholly to hide it from view, yet leaving the east bank

and about half of the river in full clear sight. The fog looked

extremely sky-like and shut down in a clear line on the water.
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When I simply looked sensationally on this scene, the lower fog
line on the water seemed like a distant water horizon, and all

above seemed but a cloudy sky. So strong was this impression,
as not to be essentially impaired by seeing, half buried in the fog,

the sails of a river sloop, which looked as if resting in the cloud .

sky. This illusion seemed to lift the hill on which I stood, to a
height greatly exceeding its actual elevation. The strong like-

ness of the fog boundary to a sea horizon rolaled the apparent
horizon, so as to make it dip much below the real one, towards
the west ; thus overcoming both my gravity sensibility and a
familiar knowledge of the locality,

4. A few weeks since, in an early morning, when standing on
the bow of a sail-boat in Newport harbor, 1 observed, during a
thick fog, a singular apparent distortion of the water surface.

The boat seemed to rest in a bowl or hollow of water, some four

rods in radius. This bowl seemed bounded by a gently curved
swell, which ran tangent to the apparent remote horizon. Tims
the water around me seemed some four or five feet lower than

the horizon water. This appearance I suppose to have resulted

from the fog line along the water, looking like a dim distant hori-

zon, and thus bringing the apparent limiting horizon circle much
too near. This would make the apparent horizon dip below the

true, and would thus give a false apparent level to the water as

far in as to that point, where in looking down on it, the true level

could be distinctly seen. The true and delusive levels seemed
joined by a curved swell, the curve evidently depending on the

height of the eye and the density of the fog. This observation,

like the preceding, illustrates the power of our idea of a water

horizon,

5. If we look at the moon when a little above the horizon, its

apparent enlargement may, by the simple act of shading with the

hand all objects below the moon, be proved to be due in great

part to the effect of intervening objects in magnifying our idea of

its distance. The disc seems then to undergo a striking contrac-

tion of size. On dropping the hand, the moon seems again rapidly

to enlarge. I think the effect of this masking is to give an ap-

parent diameter not quite so small as when the moon is on the

meridian, but it does not lack very much of this result It will

be noticed too, that when we see the sun or moon in the horizon,

through forest branches, especially when we are travelling in a

railroad car, they seem remarkably dilated. The great number

of intervening branches and trunks is clearly the direct cause of

this illusion.

This reasoning applies directly to explaining the apparently

ellipsoidal form of the sky dome. Seeing along the horizon

many objects on which the binocular or perspective sensibility

fastens to elaborate the sense of distance, the horizontal axis is
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much elongated in appearance, while the vertical axis, having no
intervening objects to aid, is seemingly shortened. Doubtless

the causfe assigned by Euler, or ihe absorption pf .light by its

oblique passage through the lower or "misty strata in the vicinity

of the horizon, may have a considerable agency in this phe-

nomenon.

^ 1 the West
Point equatorial, and the several persons observing declared that

the apparent size. of the disc was, according to one, the size of an

orange, according to another, as large as a cart-wheel, ifcc. In

this case, the lack of perspective makes the visual angle the sole

guide, except the obscure sense of focalization by which the in-

strumental pencils may affect the eye. Hence the utter vague-

ness of all estimates of apparent size, which must depend on a

baseless imagination as to distance.

7. In sailing on Boston harbor, I have twice seen the phenom-
ena of diverging and converging rays, or what is commonly
called " the sun drawing water;" both towards the sun in the

west and towards the point symmetrically below the horizon in

the east. Clear as it was rationally, that these two ray systems

were but the opposite perspective views of the same parallel

beams of light, I could not by any effort make them seem so

sensationally. The opposite ray systems would not blend and I

could not make them seem connected. The visual thinning of

each beam near the perpendicular made the connection wholly

invisible and so completed the illusory projection of the beams on

the sky-dome. Hence an apparent widening of each beam, as it

receded from the sun or from the opposite point. This whole

appearance shows a complete subjection of the mental to the

apparent or pictorial.

8. The great power of the two eyes to determine distances by
the convergence of their axes, was strikingly shown when I was

observing the reflection of a gas-burner globe from a street win-

dow of the room in which I was during the decline of day in

New York- When looking with both eyes, this reflection seemed

firmly established just by a branch of a tree, some ten feet out-

side the window. On closing one eye, 1 found it easy to transfer

the image entirely across the street, by a mere exercise of imagin-

ation. In fact, when using only one eye, the rigid stability of

the binocular vision was gone entirely, and the apparent distance

seemed almost to become the subject of direct volition.

9. If in looking out over a landscape, we, by lying down or

otherwise, bring the line of the two eyes into a vertical position,

the scene will be found to undergo some remarkable changes.

Hills will seem to recede into the distance, so as to look like far

off mountains. The perspective will be found to lose very much

of its relief and we seem rather to be looking at a picture on a
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huge panoramic canvas, than on an actual receding perspect-

ive. Our sense of the horizon is quite impaired and a strange

whimsicality of look becomes conspicuous, if we observe thus
steadily for some time. In looking thus over a sheet of water,

bordered by land varying from 3 to 20 miles distant, I noticed

the same hollowing of the water near by, as before mentioned in

the case of fog on the water. This was clearly due to the same
apparent recession of near objects towards the horizon bound,
and a consequent dip of the apparent horizon. It is clear too

that by bringing both eyes into the same vertical, the interocular

base becomes nullified for distance gaugeing in the horizontal

direction. Hence objects seem to recede to one general cylinder

around you, and the perspective perception is exceedingly im-

paired. The case is thus almost one of monocular vision. The
study of these changes of scenery by our simple rotation of the

interocular base, is very interesting and instructive. It shows, not

only the influence of this base in forming our perspective distri-

bution of distances, but that our sense of the horizon is very

dependent for its firmness and precision on our gravity sensibility

in our ordinary erect position.

Yarious other facts illustrative of the general views presented

might be instanced; but the above must now suffice.

^

Art. XXXV.

—

Biographical Notices of Edward Forbes and
others ; by William John Hamilton, Esq.*

Gefiflemen,—It now becomes my duty, in accordance with the

practice uniformly adopted by my predecessors in this chair, to

address to you some observations on the losses we have sustained

during the past year^ and it is with unfeigned sorrow that I have

first to allude to one whose name can never be mentioned in these

rooms without emotion. I need not say that I allude to Edward

Forbes, who was endeared to us by every tie of social friendship

and scientific merit, and who has been snatched away from us at

the moment when he had reached the highest position his ambi-

tion could have coveted, or his admiring countrymen could have

bestowed on him. Scarcely had a few short months intervened

since he had been called by the universal voice of the science of

Great Britain to fill the chair of Professor of Natural History in the

University of Edinburgh, during which we were still regrottmg

his departure from the metropolis, before we were astounded and

overwhelmed by the unexpected announcement of his death. We
felt not only individually that we had lost a valued friend, but that

From the Anniversary Address of the President of the Gcologic-d Society of

London, of Feb., 1855. ^
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those anticipations of a brilliant scientific career, justified by the

position he had attained and by the opportunities placed within

his reach were doomed to bitter disappointment. These reflec-

tions are most painful, and, were I to follow my own inclinations,

I would willingly forego all further allusion to the subject ;
but

such a course would be a betrayal of duty towards our departed

friend, and would disappoint the justly-founded expectations which

you entertain of hearing a more detailed account of the distin-

guished and amiable man whose loss we so deeply deplore.

Man
February, 1815, He evinced, at a very early age, an unusual

taste for the study of natural history, and began to form a small

museum when scarcely seven years old. A few years later he

commenced his geological studies with the perusal of Buckland's

'Reliquise Diluviana3,' Parkinson's 'Organic Remains,' and Cony-

beare's ' Geology of England,' exhibiting at the same time a more

than usual taste for drawing.

He visited London at the age of sixteen, and was then engaged

in studying drawing under Sass, but this was not enough to oc-

cupy his eager and ardent mind. He proceeded in 1831 to Edin-

buro-h, w^here he devoted his whole time and energies to the pur-

suit^of his favorite subject of natural history, while professing tp

overcome his repugnance for the study of medicine, the ostensi-

ble object of his matriculation. But medicine as a profession had

no charms for one whose whole soul was filled with a love of

the beautiful, and with an intense admiration of the works of

Nature in every varied form. He cultivated his taste for natural

history under the able teaching of such men as Professors Jame-

son and Graham. He delighted particularly in the botanical ex-

cursions of the latter, who was accustomed periodically to lead

forth his pupils to the Highlands ; thus making Nature herself, in

her truest and loveliest garb, afford the practical illustrations of

the teaching of the class-room.

At this period of his life, scarcely a year passed without some

botanizing or dredging excursion, and long before he arrived at

manhood, he had made himself well acquainted with the Fauna

of the Irish Sea, on the shores of his native island. At the age

of eighteen, in company with a fellow student, he made an e-xcur-

sion to Norway, where he spent some weeks exploring the wilQ

and romantic districts of the country, adding to his zoological and

botanical observations. Already at this time Edward Forbes be-

1

gan to direct his attention to botanical geography, the forerunner

of those deep and philosophical views respecting the geographical

distribution of the Flora and Fauna of the world which he sub-

sequently developed, and which constitute one of the most m-

tercsting and leading features of all his writings.
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In ISSSj Edward Forbes visited the Alps ; in 1S37 he was pros-
ecuting his studies at Paris under Beudant, Prevost^ Geoff'roy St.

Hilaire, and De Blainville, and in May of the same year we hear
of him at Algiers ; the result of this expedition was an account of
the land and freshwater moUusca of Algiers and Bougia; published
in the 'Annals of Natural History' for May, 1839.
With the same view of prosecuting his researches in natural

history, he visited Styria and Carniola in 1S38, his remarks on
which were published in the ^Proceedings of the Botanical Soci-
ety.^ In the summers of 1839 and 1840 he delivered at Edin-
burgh, whilst still a student, a course oi scientific lectures on zool-

ogy, as well as one of a more popular nature, in which he pointed
out the bearings of zoology on geology. I mention this as a sub-
ject of peculiar interest to usj as indicating the commencement
of those views which, by their subsequent development and their

growing importance in the hands of Edward Forbes, have exer-

cised such a beneficial and practical influence on the study of
geobgy,^

The time was now fast approaching when Edward Forbes was
to find a wider sphere for the exercise of his brilliant genius. In

1841 he published his ^History of British Star Fishes and other

Echinoderms/ a delightful volume, charmingly illustrated by his

own pencil and from his own designs. There are many in this

room who will recognize in these illustrations the same ingenious

and playful fancy, and the same ready pencil which never allow^ed

a sheet of paper to lie unused before him, while he had a chance
of transferring to it the humorous and graceful forms which he
realized without an effort, and almost without a thought. In this

same year he obtained the appointment of naturalist to H. M.
surveying ship Beacon^ Captain Graves, then employed in com-
pleting the survey of the coast of Asia Minor and the adjacent

islands: an appointment more suited to his tastes and to his talents

could not have been devised. He had here full play for ihe prose-

cution of his favorite pursuits of botany, zoology, and geology.

Already well acquaiiited with the flora and fauna of the European

Contiuf^nt and their geographical distribution, he had now an op-

portunity of tracing their further extension to the East, and of

examining the first appearance of the Oriental /aries whirh they

put on in the eastern portions of the Mediterranean. Nor was
Edward Forbes the man to neglect such an opportunity. During

this and the following year he pursued his botanical and zoologi-

cal researches with unwearied energy, assisted by Captain Graves^

who omitted no opportunity of enabling his scientific friend and

companion to avail himself of every occasion for observation

which the service afforded* It was during his various excursions

in the Beacon and her boats, that Edward Forbes followed out

those researches Avith the dredge, amongst the islands of the
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Mgeaxi Sea and on the adjacent coast of Asia Minor, which alone

would have immortalized his name. At the same time he neg-

lected no occasion of studying the geology and botany of the

regions which he visited; but the dredge and its results will ever

remain" the chief glory of this expedition.' The results of these

researches \Yere made knt)wn to the pubHc in the ' Report on the

Mollusca and Radiata of the Mgemi Sea, and on their distribution,

considered as bearing on Geology/ made to the British Associa-

tion at their meeting at Cork in 1843. From this report it ap-

pears that the data on which it was founded were entirely derived

from personal researches during a voyage of eighteen months in

the iEgean, when but a few days passed by without being devo-

ted to natural history observations. The calculations were based

on more than 100 fully-recorded dredging operations in various

depths from 1 to 130 fathoms, and in many localities from the

shores of the Morea to those of Asia Minor. And with that mod-
esty which ever characterized Edward Forbes in all his works,

he adds, that the merit of the results is mainly due to Captain

Graves. The chief objects of the report, as stated by the author,

were, *^to give an account of the distribution of the several tribes

of mollusca and radiata in the Eastern Mediterranean, exhibiting

their range in depth and the circumstances under which they are

found ; to inquire into the laws which appear to regulate their

distribution, and to show the bearings of the investigation on the

science of geology."

I shall not attempt to give an analysis of this valuable report

;

I shall content myself with reminding you of some of the more
important conclusions, as bearing on geological investigations,

which are embodied in it- The most important fact which has
resulted from them respecting the development and distribution of

animal and vegetable life in the depths of the ocean is, that of

the almost uniform occurrence of particular species in particular

zones of depth below the surface. This distribution of marine
animal life is determined by three primary, modified by several

secondary, influences. The primary are climate; sea composition,

and depth
;
of the many secondary influences, the most import-

ant is the character of the sea bottom. According as rock, nu/d,

sand, weedy or gravelly ground, prevails, so will the number of

the several genera and species vary. The outline and geological

nature of the coast is also an important feature in modifying the

marine fauna. Other secondary influences are tides and currents,

the influx of fresh water, &c.
. We have then a full description of eight well-marked regions

of depth in the Eastern Mediterranean, each characterized by its

peculiar fauna, and when there are plants by its flora. These re-

gions are distinguished from each other by the association of the

species they seveially include. Certain species in each arc found
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in no other, several are found in one region which do not -range

into the next above whilst they extend to that below, or vice

versa ; a certain species have their maximum of development ia

each zone, being most prolific in individuals in that zone in which

is their maximum, and of which they may be regarded as espe-

cially characteristic. Every zone has also a more or less general

mineral character, the sea bottom not being equally variable in

each, and becoming more and more uniform as we descend.

Again, the deeper zones are greater in extent, so that whilst

the first or most superficial is but 12, the eighth, or lowest, is above

700 feet in perpendicular range ; its horizontal extent increases

in a somewhat similar proportion. Another significant feature is,

that as we reach the eighth zone, the number of species and of in-

dividuals diminishes as we descend, pointing to a zero in the dis-

tribution of animal life as yet unvisited. Species disappear in

depth which do not seem to be replaced by others. From other

observations the following general inference is deduced ;
that the

extent of the range of a species m depth is corresponaeni wim ns

geographical distribution.
_

But these eight regions are themselves the scene of incessant

change ;
not only are the depths modified by the addition of fresh

matter, but the very animals themselves, by their own increase,

so modify the nature of the sea bottom as to render it unfit for

their own existence, until a new laj^er of sedimentary matter, un-

charged with living organic contents, has formed a fresh soil for

similar or other animals to thrive on. It is impossible to overlook

the importance of these observations in explaining many of the

daily recurring phenomena which are brought under the notice of

the geologist ; in the last observation we may see an explanation

of the phenomenon of interstratification of fossiliferous and non-

fossiliferous beds.

I must refer you to the report itself for an account of the phe-

nomena which would be presented to us were the bottom of the

M or to be

filled up by a long series of sedimentary depositions. He con-

cludes by observing that, "supposing such an elevation to have

taken place, a knowledge of the association of species in the re-

gions of depth would enable us to form a pretty accurate notion

of the depth of water in which each bed was deposited, A beau-

tiful illustration of this argument is given from observations made

on the island of Santorin, and under different circumstances the

contrary observations might be made ; the geologist is thus ena-

bled, by a careful examination of the successive overlying groups

of species, to ascertain whether in any given locality brought un-

der his notice, the sea bottom was being elevated or depressed."

But I have already dwelt too long on this report; I must has-

ten to other scenes in the life of Edward Forbes. During his
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stay in the Mediterraneanj he made several excursions into Lycia,

where he had an opportunity of combining his love of art with

the pursuit of natural history. On one occasion, in company
with Mr. HoskiUj they discovered and fixed the sites of two of

the Cibyratic cities. A second excursion undertaken with the

Rev. Mr. Daniell and CaptaiUj then Lieutenant^ Spratt, was still

more important; the sites of eighteen ancient cities hitherto un-

known to geographers were explored and determinedj and the

names of fifteen were identified by inscriptions found amongst

the ruins. During this expedition Mr. Daniell fell a victim to the

mahgnant malaria of the country, and the \ife of Edward Porbes

himself was at one time in danger. Indeed there can be little

doubt that at this time were sown the seeds of that disease which

has eventually deprived us of his services. He, however, gradu-

ally recovered, and was on the point of proceeding to Egypt and

the Red Sea on a dredging excursion, when he was informed that

he had been elected to fill the Uhair of Botany in King's College,

vacant by the death of Professor Don. He returned inmiedialely

to England, and, on the Sth May, 1843, delivered his inaugural

lecture in that institution.

But previously to this event, Professor Forbes had become inti-

mately connected with this Society. At the close of 184'i, Mr.

Lonsdale, who for so many years had been the curator of our

nniseum, resigned his office in consequence of the state of his

health. In the report of the Council read at the Antmal General

Meeting on February 17, 1843, I find the followitjg passage, after

alluding to the loss sustained by the resignation of Mr. Lonsdale

:

^'In recording the election of his successor, the Council cannot

omit to congratulate the Society on having secured the services

of such a distinguished naturalist as Mr. E. Forbes." I may ap-

peal to the recollection of every member of the Society for a con-

firmation of ray statement, that the expectations then entertained,

great as they unquestionably were, were more than fulfilled by

the maimer in which Edward Forbes conducted the business en-

trusted to him during the period that he held this important office.

The report of the Museum Committee for 1844 will show how
his labors were appreciated by the Council. But before the close

of the same year his talents as a naturalist and a palaeontologist

called him to a more extended sphere of action. On the estab-

lishment of the Museum of Practical Geology in connection with

the Ordance Geological Survey under the direction of Sir H. De

la Beche, Professor Forbes was appointed palaeontologist to that

institution, and resigned the curatorship of the museum of this

Society, On the removal of the Museum to Jermyn Street he

was appointed its Professor of Natural History.

Here then his talents had full space for their development; and

Edward Forbes was not slow in brii '5*"5
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avocations the knowledge he had so industriously collected. Com-
bining as he did a lively and vivid imagination with a mature and
well-disciplined judgment, he was enabled to employ v/ith effect

that power of generalization and abstraction which he so emi-
nently possessed. His enlightened and comprehensive views on
the numerous branches of natural history which he cultivatedj

and which were founded mainly on his own experience, caused
him from henceforth to be looked up to as one of the first of Brit-

ish naturalists, and the works which he now published bear ample
testimony to his well-foutided reputation. Nor was it in England
alone that his merits were recognized. In France, in Germany,
in Italy, wherever men of science were to be found, the name of

Edward Forbes was eqtially acknowledged as deserving a place

in the first rank of scientific merit.

Towards the end of 1S4G, he published with Lieut., now Cap-
tain Spratt, an account of his travels in Lycia, a work in which
we are at a loss to know whether most to admire the admirable

details of archasology and art, or the equally graphic description

of the botany, geology, and zoology which it contains. About
this time appeared in the Proceedings and Transactions of our

Society, his monograph on the South Indian Fossils sent to this

country by MM. Kaye and Cunliffe and the Rev. W. H. Egerton.

The report itself independently of the description of the fossils,

is short, but it is not the less important, and is eminently charac-

teristic of the author. He points out the genera! resemblance of

the fades of the fossils to that of the Cretaceous period of Europe,

and more particularly the lower portions of that series. His argu-

ments are drawn rather from similarity, than from identity of spe-

cies
; a subject to which he had particularly directed his attention

during his researches in the ^gean Sea. The report is preemi-

nently suggestive, and I would particularly mention that portion

of it which refers to the occurrence in these Cretaceous beds of

certain forms which are usually considered as characteristic of

Tertiary formations, and which very forms are now found in their

greatest assemblages living in those eastern seas,—a fact, which,

he observes, goes far to support the theory, that genera, like species,

have geographical birthplaces as well as geographical capitals.

About this time, also, he wrote one of the most remarkable

contributions to the science of Geology, which has appeared in

this country. It is published in the first volume of the Memoirs

of the Geological Survey of Great Britain, and is entitled ^'On

the Connexion between the Distribution of the existing Fauna
and Flora of the British Isles, and the Geological changes which
have affected their area." "In this work," to use words already

printed, " the happy combination of great botanical and zoological

knowledge is made to bear on some of the most intricate inquiries

with regard to the age and relationship of the rocks of Great

Britain. "
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Mr. Horner, when President of this Society/ has borne his

ready testimony to the merits of this work, when he says in his

Anniversary Address in 1847, that this Essay "is an admirable

example of the light to be derived from other branches of natural

history in the prosecution of geological inquiries; of the applica-

tion of animal and vegetable physiology, and a knowledge of tlie

habits and distribution of animals and plants to the elucidation of

very difficult problems in geology.'' Mr. Horner, in the Address

from which I have quoted these words, has given an admirable

account of this interesting and attractive memoir, so suggestive

as it is of great and enlightened views. I will therefore here

only observe, that the principal theory which it is the object of

this Essay to establish; is based on the assumption of the exist-

ence oi specific ceiitrcs^ that is, of certain geographical points from

which the individuals of each species have been diffused, involv-

ing their consequent descent from a single progenitor, or from two,

according as the sexes might be united or distinct. Prof. Forbes

further declares, as his opinion, that the ^^abandonment of this

doctrine would place in a very dubious position all evidence the

palaeontologist could offer to the geologist, towards the comparison

and identification of strata, and the determination of the epoch of

their formation." Having assumed the truth of the doctrine of

specific centres, the problem which he proposes to solve is the

origin of the assemblages of the animals and plants now inhabit-

ing the British Islands. Within this limited area he considers

that the united labors of British naturalists have shown that there

are a great number of animals and plants which are not univer-

sally dispersed, but are congregated hi such a way as to form dis-

tinct regions or provinces. The vegetation, for instance, presents

five well-marked Floras, four of which are restricted to definite

provinces, whilst the fifth, besides exclusively claiming a part of

the area, overspreads and commingles with all the others.

Prof. Forbes considers that, of the three given modes by which
an isolated area may become peopled by animals and plants, '' im-

migration before isolation" of the area was the mode by which
the British Isles have chiefly acquired their existing flora and

fauna, terrestrial as well as marine, and that it took place subse-

quently to the Miocene epoch. It follows from this argument,

that previous to the isolation of this area, it must have been in

direct union with those portions of the European continent the

floras of which are shown to be identical with one or other of the

five floras of the British Isles. I will briefly mention the five

distinct floras which he has noticed, and the districts with which

he considers they prove our former connexion.
I. The West Irish Flora,—The high lands in the North o(

Spain present the nearest point where a vegetation occurs iden-

tical with that which is characteristic of the mountainous district
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of the west and southwest of Ireland. Consequently, at some
period or other, continuous dry land must have existed from the
coast of Spain to that of Ireland.

2. The Devon Flora, connected Avith that of the Channel Isl-

ands and the neighboring parts of France.
3. The Kentish Flora,—The vegetation of the southeast of

England is distinguished by the presence of a number of species

common to this district and the opposite coast of France.

4. The Alpine Flora,—On the tops of some of our most lofty

mountaitis, particularly in Scotland, are plants not found else-

where in the British Islands, buj; which are identical with those

of the Scandinavian Alps, thus pointing to a former connection
in that direction.

5. The General Flora.—This universal flora is almost identical

as to species with the flora of central and western Europe, and
may be properly styled Germanic.
The arguments by which these views are maintained are clearly

and satisfactorily developed, but must be read and studied to be

appreciated. That portion of the paper, however, which relates

to the distribution of the marine plants and animals now inhabit-

ing the British seas is still more deserving of careful study. The
account of the distribution of the British Molhisca is particularly

so; it contains a mass of information on the subject, not to be

found, at the time of its publication, in any one work, and of the

greatest value to the student of Tertiary geology. I will only

mention one or two of the more interesting points with which
the memoir concludes.

" That the flora and fauna, terrestrial and marine, of the British

Islands and seas have originated, so far as that area is concerned,

since the Miocene epoch.

The greater part of the terrestrial animals and flowering plants

now inhabiting the British Islands are members of specific centres

beyond tlieir area, and have migrated to it over coiitliiuous land,

before, during, or after the glacial epoch.

"All the changes before, during, or after the glacial epoch ap-

pear to have been gradual and not sudden, so that no marked line

of demarcation can be drawn between the creatures inhabiting

the same element and the same locality during two proximate

periods."

Of the many scientific papers of great merit which Prof. Forbes

subsequently published, in our own and other Journals, I will only

allude to one, which in this room cannot be passed over in silence.

In his paper * On the Fluvio-marine Tertiaries of the Isle of

Wight,' published in the 9th vol. of our Quarterly Journal, the

result of the laborious investigations of several months, he has

established, on data which cannot be questioned, the true order of

superposition of the upper tertiary beds of that typical locality,

tC r
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correcting the errors of previous inquirers, and confirming a sug-

gestion made by Mr. Prestwich, that the strata composing a part

of Hempstead Hill were probably higher than any beds hitherto

noticed. The result of Prof. Forbes's inquiries has been to shoAV

that, taking the Whitecliff Bay section for an example, the Headon
Hill bedsj instead of constituting the highest portion of the series^

are overlaid by several other distinct formations, consisting of the

St. Helen's or Osborne beds and the Bembridge series, the latter

consisting of several distinct divisions, all characterized by pecu-

liar fossils, chiefly, however, freshwater or brackish. He has,

moreover^ distinctly ascertained that the Hempstead Hill series

constitutes another subdivision overlying the uppermost bed of

.
the Bembridge series, and characterized by a fresh set of fossils.

"Thus,'' to use the author's words, "we find that the fluvio-

marine Eocenes of the Isle of Wight are more than twice as thick

as they have hitherto been regarded^ and that the additional beds

are even of greater geological importance than those hitherto re-

cognized. '^

The remarkable feature in this section is, that from the Barton

series upwards there is no break in the series of deposits ; and as

Prof. Forbes identifies the Hempstead series with the middle, and
possibly the upper Limburg beds of Belgium, he is logically led

to the conclusion, that the Limburg beds, and consequently the

Weinheim beds of the Mayence basin^ which are unquestionably
of the same age as the Middle Limburg, must be also Eocene.
Other continental beds are also referred to as necessarily belong-

ing to this Eocene period. This is not the place to offer any criti-

cism on Edward Forbes's conclusions, but I may perhaps here-

after allude to the question, for the purpose of testing whether
there may not exist some flaw in the argument, by which so

many of the younger continental beds are drawn into this Eocene
vortex.

During this period Prof. Forbes was not only most industrious

with his pen, but he was unwearied in his arrangement and classi-

fication of the vast accumulation of fossils collected by the Ord-

nance Geological Survey, and now exhibited in the Jermyn Street

Museum. He was no less active in the field with his hammer
and his note-book. He not only explored various parts of Eng-

land, Wales, and Ireland, but he visited with the same observant

eye and comprehensive glance, many portions of Belgium and of

France, carefully comparing their various aspects and phenomena;

and procuring materials for his philosophical generalizations.

It is unnecessary for me to remind you of the satisfaction with

which we hailed his appointment to the Presidentship of this So-

ciety, looking forward to the influence of his profound knowledge

of palaeontology on the future progress of our science. Bnt

scarcely had he occupied his chair for half the allotted term, when
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the death of his old master. Prof. Jameson, was announced in this

metropolis. The universal voice of science was uoi slow in re-

cognizing Edward Forbes as the man who, above all others, both
as a naturalist and a geologist, was most fitted to sncceed him-

At the same time, I am bound to say, that while we were all

ready to congratulate him on the prospect of thus reaching the

highest goal which a true naturalist could desire, we looked for-

ward with regret to the prospect of his removal from our circle.

Nor was this grief altogethe.r free from a feeling of shame, that

this vast city, with its wealth, its display, its riches, its public and
private associations, its great collections, its lavish expenditure,

and in many respects its unbounded liberality, could propose no

prize^ no reward to the scientific man worthy to be placed in

competition with that offered by the northern capital. Little did

we then imagine that the regret we felt at his departure from

amongst us was destined to be so soon merged in another, as

overwhelming as it was altogether unexpected. Little did we
imagine that the fond anticipations of a long and glorious career

for our friend, in which we then indulged, were doomed to be so

speedily destroyed.

Prof Forbes was appointed to the vacant Chair of Natural His-

tory in the University of Edinburgh. He had thus obtained the

great object of his life. An intimate friend, Avriting in one of the

Edinburgh journals, says that he considered all his plans, excur-

sions, observations, &c., as preparatory to this one object. Durin<

his active and laborious life, all his hopes and future plans pointed

to Edinburgh as the only appropriate place for developing that

vast amount of natural history acquirement he had obtained.

There he looked forward, amongst other things which his eager

fancy had prepared for him, to the formation of a magnificent

museum, arranged according to that system which for years he

had been zealously maturing. Nor can there be any doubt, but

that with the liberal support of government, assisted b^ that of

private individuals, he would have been enabled in a few years

to carry out his plans. But alas ! scarcely had he reached that

goal which he had spent his whole life in endeavoring to attain,

and which he was anxiously preparing to adorn with all the orna-

ments of science collected from every quarter of the globe, when
he was suddenly carried off by the inscrutable decrees of Provi-

dence
; and the glorious fabric he had erected,—that mental store-

house filled with the treasures of many years' collecting, fell to

pieces before our eyes, and nothing remained but the broken frag-

ments and the shattered scaffolding, to be again dispersed and

scattered, without system and without order, until they should be

again hereafter collected together with infinite labor and fatigue

by some future master-mind.

Seco:;d Series, Vol. XX, IS^o. GO.—Nov., 1856. 49
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TJje fate of Sir John Franklin has long been a mystery to his

couijtrymeu : he has probably long ceased to be a member of this

Society. It is, however, only during the course of the past ses-

sion that any authentic information has reached this country that

the gallant explorer of the Arctic regions, with his adventurous

followers, had ceased to exist. Far from their ships, which, in

the extremity of danger and a hard struggle for life, they must
have abandoned, and after vainly endeavoring to reach a more
southern and hospitable region through a trackless desert, their

remains were discovered by travelling Esquimaux, from some of

whom portions of their property were obtained. These were

rescued by the intrepid Dr. Rae, who had gone in search of them
overland, and who brought back the melancholy certitude of their

fate. Their bones now lie whitening on the Arctic shore, or be-

neath fields of eternal snow. By what means they reached that

spot, or how they perished, will probably never be known ; but

their memories will ever be cherished as of men who risked and

sacrificed their lives in the performance of duty and of scientific

inquiry, and I trust I may also add, as the last installment of valu-

able lives sacrificed to a vain and chimerical attempt to discover

that which, could it ever be discovered, would be alike unprofit-

able and unavailable.

Rear-Admiral Sir John Franldin was born at Spilsby in the year

1786, and performed his earliest service in the navy in the first

year of this century, as a midshipman on board of the Polyphemus
at the battle of Copenhagen. Sailing afterwards with Capt. Flin-

ders to iiustralia, he acquired tliat skill in surveying and that

power of observation which characterized his subsequent career.

After serving in the engagement against Admiral Linois in the

Straits of Malacca, he next acted as signal-midshipman of the

Bellerophon in the glorious victory of Trafalgar ; and, lastly, to-

wards the conclusion of the great war, his gallantry was again

displayed conspicuously in the naval attack upon New Orleans

for which conduct he obtained his lieutenancy.

A peace being established which promised a long duration,

Franklin sought to be employed in the most adventurous service

in which a seaman could then be engaged- He obtained, through

the patronage of Sir Joseph Banks, the command of the survey-

ing vessel, the Trent, being one of two ships under the orders of

Capt, Buchan, destined to penetrate into the Polar Seas; on that

occasion Franklin not only reached the high latitude of 84° 34''

N. lat. in the meridian of Spitzbergen, but evinced a strong de-

sire to be allowed to proceed onwards alone, in the endeavor to

effect a through passage-

The undaunted and inflexible perseverance which he exhibited

in his explorations off the coast of North America, between the

years 1S19 and 1S22^ both inclusive, is well known to the public
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through the clear and emphatic productions of his own perw As
geologists, howeverj we must specially remember, that the Jock-

*

specimens then brought home by Franklin; and his associate, the -

eminent naturalist, Richardson, first revealed to us the structure
of those distant and inaccessible regions.

On his return to England, however, Franklin felt so strongly
the want of better geological knowledge on his own part and on
that of his officers, that when appointed to the command of the
next Arctic expedition, on which he sailed in 1825, he took his

first lessons in our science at the museum of our Society, accom-
panied by his distinguished companions, Back and Richardson.

At these morning meetings our much-respected former President,

Dr. Fitton, was the instructor, assisted by Mr. T. Webster, then
our Secretary

; Sir Roderick Murchison, who has informed me of
these circumstances, being then also one of the learners.

The intimacy thus commenced continued till Franklin's last

departure from the shores of Britain in 1S45 ; for whether he was
treading unknown tracts of North America, or commanding the

Rainbow frigate in the Mediterranean^ or performing the duties of

Governor of Van Dicmen's Land, our deceased member, having

been knighted by his sovereign and duly honored by various pub-

lic bodies, never ceased to correspond with his scientific friends,

including Mr. Robert Brown, the enlightened botanist, and the

old officers of this Society, Fitton and Murchison ; sending to

them also many specimens or descriptions which might, he
thought, advance human knowledge.
As Sir John Frankhn united the warmest heart and kindest

manners to a solid understanding, it naturally followed that his

friends took an intense interest in promoting all those endeavors

to rescue him and his followers from their last perilous voyage,

and in encouraging every effort directed to that end, whether made
by the government or by the magnanimous Lady of the missing

chief. The successive Presidents of the Royal Geographical So-

ciety, and particularly Sir R. Murchison, stimulated our rulers to

make every possible research which might lead to the timely dis-

covery of the absent voyagers. How some one of the earliest of

these efforts might have succeeded, had it taken a southerly direc-

tion from Barrow's Straits, is indeed now established by the mel-

ancholy announcement made by Dr. Rae ; for, although the party

was supplied with provisions for three years only, we now know
that a large remnant of the force had certainly sustained life for

five years.

The late Professor Jameson was the third son of Thomas
Jameson, Esq., and was born at Leith on the 11th July, 1774.

In his early years he showed a strong desire to become acquainted

with natural objects, the study of which he evidently preferred to

that of books and letters. His first attempts were made in stuff-
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ing birds, and in collecting animals and plants on the beach of

Leith and its vicinity. A strong desire to travel was the result

of his favorite pursuits, and his father ultimately yielded to his

often-repeated wish to enter on the profession of a mariner; but

his friends interposed, and suggested that by adopting the study

of medicine, he might equally be enabled to study the works of

nature. He yielded in his turn, and was appointed assistant to

the late John Cheque, Esq., surgeon in Leith. He commenced
his study of natural history in 1792, under Dr. Walker, then Pro-

fessor of Natural History in the College of Edinburgh, and soon

became a favorite pupil. In 1793 he visited London, and became

acquainted with the principal scientific men of the metropolis,

and ever after spoke of the pleasure and benefit he had derived

from his intercourse with Sir Joseph Banks, Mr. Dryander, Dr.

Shaw, and other leading members of the Linna:an Society. With
the exception of comparative anatomy, he now abandoned all

idea of pursuing his medical studies. His attention was directed

to the sciences of ornithology and entomology, then of chemistry,

and subsequently of mineralogy and geology, including a thorough

knowledge of analytical chemistry. In 1797 Prof. Jameson paid

his first visit to the island of Arran, and in the following year he

published his work on the ' Mineralogy of the Island of Arran and

the Shetland Islands, with Dissertations on Peat and Kelp.' It

was the first good geological account of these places and forma-

tions, and soon acquired a well-merited celebrity. He subse-

quently visited other portions of Scotland, and in ISOO published

his * Mineralogy of the Scottish Isles,' in two vols. 4to^ illustra-

ted with maps and plates. This work contained the first sketch

of the geology of the Hebrides and Orkneys.
But the real period of Jameson's celebrity as a mirjeralogist and

a geologist dates from the year 1800, when he left his native

country for Freiberg, where he remained nearly two years study-

ing mineralogy and geology under the famous Werner. Jameson

fully acknowledged that it was from him he first derived clear

and distinct views of the structure and classification of rocks.

This opinion is confirmed by Conybeare, who says, '^ We are

chiefly indebted to the reports of Werner's pupils, especially to

those of Jameson, for our knowledge of Werner's general views,

so fully developed in his lectures, and there only," Jameson also

observed, in a passage which is too important not to be quoted on

this occasion, pointing as it does to the very fundamental princi-

ple of all our modern geological investigations, that "Werner

taught that mineralogical and geological characters, and charac-

ters derived from organic remains, were to be employed in deter-

mining formations, and that probably the same general geological

arrangements would be found to prevail throughout the earth.

But," he added, ^' the truth or falsity of this view in regard to the
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s>m}larity of formations, can only be determined by the united »

labors of geologists continued for a long series of years." This,

it may be observed, is the very position our scietice now occiipi

tracing out geological formations from one beniigphere to the

other, referring the fossils of India to the age of the Chalk of

England, and comparing the Palaeozoic fossils of Australia with

those of Great Britain and America. Thus, as Prof Jameson ad-

mitted, it is to Werner that we are principally indebted for our

present highly interesting views of the natural history of fossil

organic remains ; and in confirmation of this opinion, Prof Jame-

son at a subsequent period vindicated the geognosy of Werner

from the attacks made upon it by the Edinburgh Review.

In 1804 Jameson returned to E^ngland in consequence of the

state of his father's health. Shortly afterwards, on the death of

Dr. Walker in the same year, Jameson was appointed Professor of

Natural History; and from that period, by his admirable lectures,

founded in a great measure on the sound mineralogical and geo-

logical views of his friend and master the Professor of Freiberg,

he raised the Edinburgh school of Natural History to the proud

preeminence it has occupied for the last half-century. In the

same year, he published the first part of the first volume of his

' Mineralogical Description of Scotland ;' his other labors, how-

ever, prevented the completion of the work. In ISOS he founded

at Edinburgh the Wernerian Natural History Society, oi which

he was elected perpetual President.

In 1SU9 he published the 'Elements of Geognosy,' a work

which contributed more to introduce the doctrines of the Werne-

rian school into England than any other publication
;
and from

this time may be dated the antagonism between the \\ ernenan

and the Huttonian doctrines, as advocated by the northern geolo-

gists Nor was the spirit of partisanship thus engendered alto-

gether useless, inasmttch as its final effect was to call attention to

the study of and to diffuse a more general taste for, geology. In-

dependently' of this, the modification of the Neptunian theory as

adopted by Werner, and in which form Prof Jameson introduced

it to the notice of his countrymen, has been proved by the test of

modern science to be more consistent with the phenomena of

Nature than the PUUonian views of its adversaries. It has served

to introduce a more methodical study of the different formations

of the earth's crust, in harmony with the numerous organic re-

mains which they contain, and which never could have been

reconciled with the doctrines of the Huttonian theory.

In 1813 at the suggestion of Professor Jameson, a translation

of Leopold von Buch's * Travels through Norway and Lapland in

1806, 1807, and 180S,' was published by Mr. Black,—Janieson

himself adding to the interest of the work by an account of the

author, and by various notes illustrative of the natural history of
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Norway. In I8I65 another edition of the ^System of Mineral-

ogy ' made its appearance in three vohimes; and at the same time

a new edition of his ^Characters of Minerals' was called for.
L

Other editions of both works followed. In 1819, he commenced
the ^Edinburgh Philosophical Jonrnal.' For the first six years

he condncled it with Sir David Brewster, but after that period

he was the sole editor. It extends to seventy volumes, and is one

of the most valuable repositories of scientific information in Brit-

ain.", It will ever form one of the most durable monuments of

his talents and industry.

But while Jameson was thus exerting himself in Edinburgh to

propagate sound and correct views respecting the geological phe-

nomena of the earth's crust, another distinguished naturalist was
laboring in another capital to bring about the same results by the

help of comparative anatomy.
la 1821j the immortal Cuvier published his ^Discourse on the

Theory of the Earth/ as an introduction to his ^Researches on

Fossil Bones.' To Professor Jameson we are indebted for the

publication of a translation of this work made by Mr. Kerr. On
this work Jameson observes:—^^The notes I have added will, I

trust, be found interesting, and the account of Cuvier's 'Geolog-

ical Discoveries' which accompanies them will be useful to those

who have not an opportunity of consulting the great work."

This popular work produced an excellent effect in this country^

for Cuvier was but partially known in England until this essay

appeared. It rapidly ran through five editions : in the fifth, Pro-

fessor Jameson entirely remodelled it, extending it from 190 to

550 pages.

During this period he also contributed many articles to the

'Encyclopedia Britannica' and to the 'Edinburgh Encyclopa?dia j'

and on the return of Captain Parry from his Polar Expedition he

drew up, from the specimens brought home, a sketch of the ge-

ology of the different coasts discovered and touched at by that

enterprising navigator. But it would be occupying too much of

your lime, to enumerate the various works which flowed from his

ever-ready pen. I cannot, however, conclude this notice without

briefly alluding to one point respecting which Prosessor Jameson

deserves the greatest praise, both for what he efl'ected and for what

he endeavored to effect. The present Museum of Natural His-

tory in Edinburgh is the result of Jameson's unceasing industry

and efforts. The collections which existed before his time were

almost entirely removed by the Trustees of his predecessor, Dr.

Walker; and the nucleus of the present magnificent collection

was Professor Jameson's private property, when he was called to

fill the chair of Natural History. He labored incessantly to ren-

der it worthy of the place; but the means placed at his disposal,

both by the Town Council and the government, were inadequate
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to the taskj and it was not without great private outlay that Pro-

fessor Jameson raised it to its present state. In fact it may be

said that the present Museum was founded, created, arranged, and

exposed for pubhc exhibition by the head and the industrious

hands of Jameson alone. Professor Jameson died in Edinburgh,

at the age of eighty, on the 19th of April. 1854.

The name of Arthur Aikix is associated with the earliest days

of the existence of our Society. In that Charter which forms

the basis of our constitution, his name occurs as one of the found-

ers of this Society. He was born at Warrington, in Lancashire,

on the 19th May, 1773. The grandson of John Aikin, D.D.,

eminent for his learning and abilities, he evinced at an early age

a decided love for literature and science, and from his father de-

rived a taste for zoology, for chemistry, and for English botany.

An early acquaintance with Dr. Priestly, of whom he subsequently

became a favorite pupil, and whom he assisted in the arrangement

of a new laboratory, confirmed him in his predilection for chem-

istry. In 1797 he published an account of a tour in North Wales,

made in the previous year in company with his brother Charles

and another friend, under the title of 'Journal of a Tour in North

Wales and part of Shropshire, with observations in Mineralc

and other branches of Natural History.' At a subsequent period,

in conjunction with his brother, he delivered lectures on Chemis-

try and Chemical Manufactures, of which a syllabus appeared in

1799. In 1807 he published ' A Dictionary of Chemistry and

Mineralogy,' 2 vols. 4to; and in 1814, 'An account of the most

recent discoveries in Chemistry and Mineralogy.'

But before this time Arthur Aikin had become conspicuous as

one of that distinguished band of scientific men who contributed

to the formation of the Geological Society of London, and founded

it in 1807; soon afterwards his knowledge of mineralogy and

chemistry must have contributed to his being appointed one of

the Secretaries of the Society. In the first volume of the first

series of our Transactions, published in 1811, his name appears

as one of the Members of Council. In the second volume, pub-

in 1814 he appears as one of the Secretaries, as well as in the

third volume, published in 1816; but there is reason to believe

that he became one of the Secretaries at a still earlier period. In

the first volume of the first series there is an interesting paper by

him, entitled ' Observations on the Wrekin and on the Great Coal

Field of Shropshire ;' and in the third volume is another with the

title of ' Some Observations on a Bed of Trap occurring in the

Colliery of Birch Hill, near Walsall, in Staffordshire.' These

papers, Hke all those published by the Society at that period, were

of a much more mineralogical character than those now consti-

tuting- the bulk of our publications. Palseontology had then made

but fittle progress. Its value and importance in assisting our
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knowledge of the relative ages of rocks was hardly recognized,

nor amongst the ilhistrations which accompany the early volumes
are there any figures of organic remains. At a subsequent period

he was appointed to the Secretaryship of the Society of Arts
;

this circumstance is supposed to have led to his retirement from
the office of Secretary to this Society ; but he continued for many
years longer to serve on the Council, of which he was a member
for the last time in 1830. One of the earliest members of the

Society who knew him well thus writes to me of him:—"He
had a very logical head, and a calm and imperturbable temper,

and drew up abstracts of the papers read at the meetings with a

precision that might stand in comparison with those of Dr. Wol-

,

laston at the Royal Society." As an instance of character it is

mentioned that in early life he had been a minister of the Unita-

rian persuasion, but resigned his cure on conscientious grounds.

He was a corresponding member of the Academy of Dijon, etc.

He died in London, on the 15th April, at the advanced age of

eighty.

Dr. Stanger, the able and energetic naturalist of the ill-fated

Niger Expedition, was born at Wisbeach, in Cambridgeshire, in

1812. He took his degree of Doctor of Medicine at Edinburgbj
and subsequently visited Australia. He afterwards superintended,

under the direction of the Government, the construction of roads

near Cape Town, then returned to England, and settling in Lon-
don, commenced the practice of his profession.

But the pursuit of natural history had greater charms for his

enterprising character. In 1841 he joined the Niger Expedition
under Captain H. Trotter, R. N., and was one of the few of that

gallaot but unfortunate band who were not struck down by the

devastating fever of the country. It was mainly owing to his

energy, assisted by Dr. M'Williams, that one of the steamers was
brought down the river. lu 1845 he was appointed Surveyor-
General to the new colony of Natal, where, with the exception of

a short interval of two years passed at home, he continued until

his death. In this young colony his time was spent between the

conscientious discharge of the duties of his office and a zealous

investigation of the natural history of the district. But the press-

ing calls of his official duties did not permit of his reducing to

order his many observations on natural history. One of his last

contributions to botanical science, to which he was particularly

devoted, was the discovery of a plant belonging to the family of

the Cycadece, combining many peculiar characters, and named
after him Staiigeria. There is now a plant of it m the Royal

Gardens at Kew, producing fruit. Exhausted by fatigue and

cold, after travelling from Maritzburg to Natal on horseback, he

died on the 21st March, 1S54, and was honored with a public

funeral as a mark of the respect in which he was held by the
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authorities and inhabitants of the district. His loss is the more

to be regretted, inasmuch as it disappoints those hopes held forth

by my predecessor last year, in allusion to the geological discov-

eries to be expected from Dr. Stanger, who was to have underta-

ken an official geological exploration of the province of Natal.

The only loss we have sustained amongst our Foreign Associ-

ciates is that of Dr. Gotthelf Fbiedrich Fischer de Waldheim,

Professor of Natural History in the University of Moscow. ^He
was born at Waldheim, in Saxony, on the 15th October, 1771,

and studied mineralogy at Freiberg, with Leopold von Bach and

Baron von Humboldt, completing his medical studies at the Uni-

versity of Leipzic. At Paris he subsequently attended the lectures

of Cuvier, and carefully studied the natural-history collections of

the French Museum. He had already given evidence of his ex-

tensive learning by numerous publications, when, in 1800, he was

appointed Professor of Natural History at the Central School of

Muyence. On his arrival there, however, he found that the chair

had been given to another ; and with that power of adaptation

which belongs to true genius, he at once accepted the office of

Librarian, which for a time led him away to other studies, partic-

ularly typographical antiquities. On this subject he published

several valuable works until 1804 Bat he did not, m the mean

time, neglect his favorite pursuit ; he founded at Mayence a Natu-

ral History Society, of which he became the Secretary, and in

1804 published his ' Anatomie der Maki un der ihm verwandten

Thiere.' In the same year he was appointed Professor and Di-

rector of the Museum of Natural History at Moscow, where a

new field was opened to his talents, in which he had labored with

zeal and energy during the remainder of his life. Tn the year

the Society of Naturalists of Moscow, and pub-

. Jume of his ' Description du Museum d'Histoire

NatuTeiieythe copper-plates of which he engraved with his own

hands. This Museum, for the establishment and improvement of

which he had so strenuously exerted himself, was destroyed during

the conflagration of the city in 1812. Such a calamity would

have gone nigh to overwhelm an ordinary man. Dr. Fischer rose

above the circumstances, and with redoubled ardor immediately

set to work to replace, as far as possible, the treasures which had

been lost. Such were his efforts, and such was the success with

which they were attended, that in a very few years the new Mu-

seum had again acquired a valuable collection of objects of natu-

ral history. He had now begun to direct his attention more ex-

clusively to the study of fossil zoology, or as it is now called

PalEeontology. In the ' Bibliographia Zoologise et Geologiae' of

1805 he founded

lished the first vol

Agassiz, pifblished by the Ray Society, there are no less than 150

notices of separate works and memoirs m Journals and Transac

Seco.nd Sbeim, Vol XX,^o. 60.—Nor, 1855.
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tions published by him during the course of his long and laborious

life. Among these are many bearing directly on cur science, and

which must have had considerable influence in directing the at-

tention of the Russian Government to the mineral riches of the

country, and of making itsgeological features better known beyond

the limits of his own district, I will only mention a few of his

more important works :—" Oryctographie du Gouvernement de

Moscou," 1837; "Bibliographia Palasontologica Animalium Sys-

tematica," 18 10 ; a second edition in 1834 ;
" Notice des Fossiles

du Gouvernement de Moscou," 1809-1811 ;
" Notice sur quelques

Animaux fossiles de la Russie," 1829 ;
" Ueber verschiedene fos-

sile Elephanten-species, die man unter dem Namen Mammouth be-

greift," 1831 ; "Recherches sur les Ossemens fossiles de la Rus-

sie Murch
Saurien fossile du Yersant occidental de I'Oural," 1841 ;

Revue

des Fossiles du Gouvernement de Moscou," 1846; and many

others. He was elected a Foreign Member of this Society, and

of the Linnean Society, in 1820. He died at Moscow, on the

6th of Oct., 1853, having nearly completed his eighty-second year.

* * * # * # #

iT. XXXVl.—Notice of Fossil Bonesfrom the Red Sandstojie

of the Connecticut River Valley ; by Jeffries Wyman, M.D.

The fragments of bones here described were noticed more

than Mr
blasting for a well in East Windsor, Ct. The well had been

sunk to the depth of twenty-five feet below the surface and

eighteen feet into the sandstone, when some pieces of bone were

recognised among the debris. They were examined by Prof.

Nathan Smith and his account of them with a note by Prof.

Silliman may be found in Vol. ii, of this Journal. In Vol. iii, p. 247,

in a letter to the editor by John Hale Esq., it is stated that Dt.

Porter who saw them when they were removed from the well,

decided that they were not, as they had been supposed to be by

some, human, but "belonged to some animal and that the animal

must have been about five feet long. The tail bone was easily

discovered by its numerous articulations distinctly visible, and by

its projecting in a curvilinear direction beyond the mass." He

also says that " they resemble some particular bones of the human

body but would also compare with certain bones of other ani-

mals," but does not state what bones or what animal.

Through the kindness of Prof. Silliman and of Mr. AHrea

Smith of Hartford, Ct., I have had all the specimens now re-

maining of the above mentioned collection placed at my disposal

for examination. The collection consists of about sixteen pieces
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of sandstone each containing one or more fragments of bone, but
the larger nnniber of tliese are so much broken up, that it was
found impracticable to determine anything with regard to their

nature. All are soft, chalky and friable ; and in no instance is

there one entire bone or one complete articulating surface visible.

Yet imperfect as they are, coming from the New Red Sandstone,
anything which can be determined with regard to any of them is

of great interest. For while we have well preserved the innumer-
able impressions of the feet of birds and reptiles, the bones here

noticed are, in so far as I can learn, the only ones which are pub-
licly known to have been brought to light.

One of the best preserved bones is the fragment of a vertebra^

the body of which is nearly entire, and is probably one of the " tail

bones" described by Dr. Porter, but according to his description

must have been more complete than it now is. The arch is broken
off; the base of oiie pedicle remains; a transverse process on the

left side is indicated by an imprint in the matrix; this process is

broad at the base, thin and triangular, projects laterally in a hori-

zontal plane and is slightly recurved. One extremity of the body
is so completely imbedded in the matrix that only a slightly con-

vex border is visible ; the other extremity is exposed but is oblicjue-

ly fractured, leaving only a part of the natural surface visible, and
this is concave; the body is constricted in the middle, having an

hour-glass shape, has no indentations on the side, and is somewhat
compressed laterally. The floor of the spinal canal is represented

by a deep channel, the sides of which meet at the bottom at

an acute angle midway, but at either end spread out and become
nearly level. The dimensions of the vertebra were as follows,

Length of body, 100
Breadth of body at extremity, .... 0*55

Breadth of body in the middle, . . . 0-30

Length of transverse process (imperfect), . . 0-60

Breadth of transverse at base, .... 0"53

Breadth of spinal canal at narrowest part, . • O'lO

In front of the body just described is the fragment of what

appears to be a second vertebra, and beneath this is a pointed

fragment about seven-tenths of an inch in length, bifurcated

where it touches the other bones and which has the character of

an inferior spinous process. Behind the more complete vertebra

is the anterior portion of a third, obliquely fractured so that a por-

tion of its concave anterior extremity, and the edge of the left trans-

verse process alone remain. In another piece of matrix is a por-

tion of the arch and a cast of the spinal canal of a /our/A vertebra,

having also a portion of the spinous process
;
the canal conforms

to that already described, and in front of this last vertebra is the

fragment of the spinous process of a fftL In another piece of
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matrix is the fragment of a sixth having the articulating processes

imperfectly preserved.

Of these six imperfect vertebrae only that first describedj and

the piece behind it offer distinctive characters of any importance.

The presence of an inferior spinous process shows that it belonged

to the caudal series; the existence of an anterior concavity, and

the presence of a superior transverse process coexisting with an

inferior spinous process are essentially reptihan features. In fishes

the superior transverse processes are always deficient, and the in-

ferior ones alone exist ; these in the tail bend down to form the

inferior spinous processes. If this bone is the one referred to by

Dr, Porter as a "tail bone" his view as regards the kind of ver-

tebra was correct, though he gives no reason far his conchision.

In addition it mav be stated that it is a caudal vertebra of a Sau-

rian reptile^ to which it corresponds in the shape of the body and

the transverse processes, and more nearly to those of the Croco-

diles than any others.

Nearly all the remaining bones are too much broken up to allow

of the determination- Still some of them present features of

a general character; which are of sufficient significance to re-

quire a few remarks. One of the most striking characteristics

is that of hollowness, and this in two cases is quite remarkable.

In one of them we have a transverse fracture of what appears to

be a cylindrical bone ; the exposed fractured end is oval, measures

one and one tenth of an inch in its long and six tenths in its

short diameter; the cavity is very large, without cancelli and the

walls of the bone are only one tenth of an inch in thickness.

Near to this in the same mass of the matrix is another fragment

which is exposed in transverse section as well as on a portion of

its lateral surface. In its transverse section, it is more compressed

than the preceding, but has equally thin walls and no cancelli.

The whole fragment bears some resemblance to the upper extrem-

ity of the humerus of a bird,* distorted by pressure. The large

size of the cavity and the thin walls lead us to compare this and

the preceding specimen with the remains of birds, for it is among

these alone that the cavities become proportionally so large and

the walls so thin. Still it must be remembered that some rep-

tilian bones are hollow. The Iguanodon, Pelorosaurus and Hylaeo-

saurus described by Dr. Mantell, which had medullary cavities in

the humerus and femur, but in them the walls were proportionally

very much thicker, and the medullary canal was quite short.

Several other pieces of matrix contained fragments of bone

which were hollow and with thicker walls; but they were too

much injured to allow of determination.

Its resemblance to a humerus was noticed hjProf. Silliman in the note append-

ed to ilr. Smith's communication—in vol. ii, of this Journal
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Two more pieces of bone remain to be noticed : they are about

three inches in length, are longitudinally fractured and a large

portion of each is gone
; they have some indications of cancella-

ted structure near one of the ends, and bear some resemblance to

the bones of the fore-arm of a Saurian reptile, the form of the

longer bone corresponding with that of the ulna, and the lower

extremities of both agreeing in proportions with an ulna and ra-

dius j the upper^portion of the supposed radius is nearly all gone.

Art, XXXVII.— On the Distribution of Rain in the Temperate

Zone; by H. W. Dove.*

In the Meteorological Annual of France for 1850 observations

for ten years on the quantity of rain falling in Algiers are given

by Don, which show that the quantity diminishes almost regu-

larly from January to July, and then regularly increases to De-

cember. This regularity is seen in the number of falls of rain,

for in these ten years there were in January 8S rainy days, in

December 83; in July, on the other hand, only a single one in

1844. These proportions hold good for the Canaries and Azores,

they apply, too, even in the south of Europe, for in Funchal the

quantity of rain diminishes from 92'^-' in January to 0^'''9 in July.

In St. Michael it is found after ten years of observation, to be

four times greater in January than in July. In Lisbon the pro-

portions are for December and July 55:2, in Palermo 37: 2J,
Naples has in March and October 49'^'', in July not 7^^'. Even in

Rome the fall of rain is ten times more in October than in July-

This periodical law is seen not only in the measurement of the

fall of water, but in every accompanying phenomenon of tempera-

ture. After three months of almost perfectly clear weather only

rarely interrupted by a tempest, the rains begin in Rome, on the

10th of October, though often sooner, and last, with fierce storms,

almost without interruption, till the end of December.^ They
diminish a little towards spring, so that the whole winter is rather

a changeable than cold season, a continuous change from Tra-

montane to Sirocco. Even if we cannot divide the year, as do

the Indians on the Orinoco, into a season of sunshine and cloudS;

yet the contrast of the rainless hot months and the continuously

rainy winter is very marked. The beginning and end of this

rainy period are usually marked by storms; Lucretius says of it

:

"Auctumnoque magis, stellis fulgentibus apta,

Concutitur cceH domus undique, totaque tellus
;

Et, quom tempora se veris florentia pandunt

:

Frigore enim desunt ignes, venteique calore

Deficiunt, neque sunt tam denso corpore nubes,

* Annalen der Physik, No. 94. Translated for this Journal by Dr. Rosengarten.
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Inter utvasque igltur quom coeli tempora constant,

Turn vari:¥i causa? concurrunt fiilminis omnes.
Nam frutus ipse anni permiscet frigus, et sestum;
Qiu>rum utrumque opus est fabricanda ad fulmina nobis,

Ut discordia sit rcruni, magnnque turauitu

Ignibus et ventis furibundus fluctuet aer.'

Prima caloris enim pars, et postrema rigoris,

Tempos id est vernum : quare pngnare necesse est

Diisiuiileis inter sese, turbareque mixtas.

Et calor extremus prinio cum frigore mixtus
Volvitur* auctumni quod fertur nomine tempua;
Hasic quoque confligunt hyemes sestatibua acres.

Propterea, sunt h^ec bella anni nominitaada."

—

Lucr€tiuSy\\ 357.

This description^ which is exact for Italy, little suits our cli-

matej the greatest number of rain-showers and the most storms

occurring with us in the mid-summer months. But since the

beginning and the end of the rainy period in Italy are marked by
strong southerly winds, and a number of rules for the weather

have come down from the olden time, which have their import-

ance only over limited geographical distances, it hence seems to

tne not ublikely that the well-known equinoctial storms may still

be admitted by us although in spite of the rule, we look in vain

for them in our bright quiet September, and are not satisfied with

the astronomical explanation of the postponement of the au-

tumnal equinoctial to November or December.
The first explanation of this phenomenon is given by L. von

Buch in his observations on the climate of the Canary Islands.

" The Canary Islands," he says, "feel nothing that corresponds to

the tropical rains^ those rains^ that is, which accordirig to the sail-

ors' phrase, follow the sun and fall when the sun reaches its

greatest height. The rains of this climate first appear when the

temperature falls considerably in winter, and the difference from

the climate of the equatorial regions thus becomes greater and

more strongly marked. The cause of these rains then appears

to be the same that acts even to the pole,—the cooling of the

warm air and the associated vapor which comes in from the

southwest out of tropical regions and the lower latitudes, then,

since this air in the autumn temperature of the Canary Islands is

hardly cooled down to the condensation point of vapor, it is easy

to understand why the rains begin much later here than in Spain

or Italy, and yet earlier than in France and Germany. Rain is

rare on the sea-shore before the beginning of Nov^ember and does

not often continue later than to the end of March. In Italy this

period of rain lasts from the first half of October to the middle

of A|)ril.

^' Especially instructive and important for meteorological sci-

ence," continues L. von Buch, "is the way in which the north-

east trade wind is moved in winter by the southwest winds.

These do not begin in the south and go towards the north, as

would at first be imagined from their direction ; but they reach
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the Portuguese coasts sooner than Madeira, and Madeira sooner
than Teneriflfe and Canary; and so, as if from the north, iliese

winds come gradually from above downward
; and in these higher

regions they are found even during the summer, while the north-
east wind is moving over the face of the sea with considerable
force. These higher winds descend slowly from the elevated at-

mosphere of the mountains. This is seen clearly in the clouds
which in October surround the point of the South-Peak; which
fall continually lower, and at last settle on the crest of the hills

some 600 feet high, between Orolawa and the south coast, here
to break out in fearful storms. Often a week, and sometimes
more passes before they are felt on the seashore, for they last

here for months. Rain falls on the outlying spurs of the moun-
tains, and the Peak is covered with snow."

I consider the views thus expressed by von Buch, among the

happiest thoughts which were ever brought forward in the science.

It is the more lo be regretted that in the year 1829, in his ' Essay on
the Subtropical Zone,' L. v. Buch should have given these views
an extent not sustained in nature. I know very well that formerly

all naturalists supposed that the phenomena observed within cir-

cumscribed geographical limits, stretched similarly over the whole
extent of the earth;—that they looked upon the monsoons as a

local modification of the tradewind only within the Tropical

Zone ;—that they had no idea of finding in the Temperate Zone
similar extensive differences under different longitudes, and of

like geographic extent. I am far from charging von Buch with

having created a subtropical zone that does not exist as a zone.

Now however, that extensive observations over the whole surface

of the earth are opening to us regions which were formerly be-

yond the reach o^ inquiry, it would be unjustifiable to blind

ourselves to the new points of view that are offered us- It might

sound paradoxical to say, that in summer the interior of Siberia

has really such an absence of wind currents as we are in the

habit of regarding as confined to the equator, but it must be de-

clared a repudiation of physical laws, to say that the air o( the

Temperate Zone continually moves around the earth like a steady

west wind, as is now printed in every text-book, for every one

should know that the air moves only towards a region of disturb-

ance, or after rising to such a place then turns back.

As proofs of the subtropic zone, Leopold v. Buch points out the

yearly periodical diminution of atmospheric pressure from summer
to winter, and deduces this diminution from the currents coming

down from the mountains. Since in the Indian Ocean the south-

west monsoon causes the barometer to fall, he takes this as one

of the descending winds; for he says: In India, the southwest

monsoons lower the barometer^and this just in proportion as they

move downward. He adds farther; that this periodic barometric
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change does not extend across the Himalayah range, and that

over these mountains another meteorological system begins; he

extends this zone, making it lo embrace the whole earthy beyond
America to the Sandwich Islands.

In 1831 1 wrote as follows, opposing the notion that the south-

west monsoons are winds descending from above: (vide Pogg.

Ann., xxi, 177^) ^^all observation seems to show that between

the southwest winds on the outer limits of the monsoon and

those in the Indian Ocean, the following differences exist: the

former appear in winter, the latter in summer; those in a south-

erly direction are bordered by northeast winds, the others by

southeast winds." According to Ilalley's theory, as followed by
Mushenbroeck, Capper, Hnbe and Horsburg, these lower cur-

rents do not come from above downward^ as conjectured by Hal-

ley, and proved by v. Buch.
The question why the appearance in the Atlantic is so differ-

ent from that in the Indian Ocean, I then tried to answer by the

theory that the high lands of Asia intercepted the passage of north-

erly currents, and thus no other current met the monsoon as it

hurried up from below, except the mass of air between the neigh-

borhood of the calms and those high mountains. With the ap-

proach of the sun, the mass of air moving in the perpendicular

circuit diminishes, till at last it no longer opposes the southeast

wind and takes quite an opposite direction. In the explanations

of a phenomenon, all views may be divided into two classes, ac-

tual explanations, and evasions of nature. Of the latter kind

was my former explanation, and so conscious was I of its weak-

ness, that when the first Journal of Observations in Siberia ap-

peared, I recognised and expressed the importance of its facts

with reference to the theory of monsoons, pointing out that the

barometric oscillation, which L. v. Buch thought was stopped at

the Himalayah was greatest in the heart of the Asiatic continent^

and that therefore the point of derivation of the southerly cur-

rents lay far towards the north.

Although the universality of the phenomenon of periodic di-

minished pressure was so clear that Kupffer in the edition of

Asiatic Observations published in 1841, said: *^one has only to

look at the results of the observations contained in this volume

to find a complete confirmation of all that M. Dove has advanc-

ed on this point," yet I then first proved decidedly that the

southwest monsoons are the lower tradewind, which rushes to-

ward the point of disturbance to fill up the void that owingto

the increasing temperatur.e here in inner Asia the diminished

moisture was not sufficient to occupy. The proofs are indirect

indeed, but all who have occupied themselves wuth meteorologi-

cal observations know that hardjy any problem of this nature

can be directly proved, and that whoever has to do with the

winds must follow the vane.
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In a treatise that appeared in the PhiL Trans, for 1834, '^ On the
Atmospheric Tides and Meteorology of Dukhun/'' Colonel Sykes
showed that on the Plateau o( Deccan, only 23'' of rain fell,

which is about twenty per cent of the quantify at Bombay; but
that the quantity is much more considerable on the sides of the
monnrain than in Bombay; and according to new observations
in Mahabuleshwnrj in fourteen years it amounted to the enor-
mous quantity of 250''. In an essay contained in the PhiL
Trans, for ISoO, *• Discussion of meteorological observations taken
in India at various heights, embracing those of Dodabetta'on the
Neilgherry Mountains," he has further discussed ihe ^ame phe-
nomenon. Finallyj last yearns Journal of the Asiatic Society of
Bengal contains observations at the military stations in Hindos-
tan, from which it appears that in Cherraponjee on the slope of
Cossya Hills at the same height as Mahabuleshwur, there fell the

unheard of quantity of 610 inches in one year, an amount far

exceeding that of any of the more elevated statio'ns. A quantity

increasing so extraordinarily at a certain height, which decreases

however in places still higher, is qiiite irreconcilable with cur-

rents of air descending from above ; it speaks more for a current

moving horizontally against the side of the mountain, which is

compelled to ascend on it» and then loses its vapor. I find a

second proof of this ascent, in the fact that, (as I gather from
some new calculations of the temperatures of Hindostan.) all the

high stations show on the approach of ihe southwest monsoon a
sudden increase of temperature, which is not found in similar

proportion at any station on the level of the sea, a proof that

those heights are swept by warm winds out of the valley, which
climb up on them, for certainly the temperature curve of the

higher stations must be more even than that of the lower.

From this, the immediate consequence is that the summer
rains of the monsoon have nothing in common with the sub-

tropical rains on the north and west coast of Africa. With the

tropical they agree in succeeding the highest point of the sun's

ascension; but they differ in not succeeding a ^ coutant ascendant ^^

but an equatorial current^ which is cooled at a higher level. The
direction of the air-currents too is quite opposite. The tramon-

tane rules in summer over the Mediterranean as a retreating pro-

tracted northeast current, at the same time the southerly mon-
soon prevails over the Indian Ocean. When the northeast mon-
soon reaches here in winter, the sirocco rages in the Mediterranean.

la 1835 I showed that the proportions of rain in the middle
and northerly portions of Europe are comprehended from this

simple point of view, that the time of winter rains on the outer

h'mits of the tropics, the further we go from them^ separate into

two maxima um'ted by slight fallings off, which come together
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in South Germany into one summer-maximum, when the period

of temporary rainlessness entirely ceases. This is observed es-

pecially where the current in the course of the year rises and

falls considerably, and therefore at places, in a \\rord, near the

outer limits of the current, sometimes within it, and sometimes

without it* It is clear that where this is not the fact, the changes

in the temperate zone must be different. The delay of the cur-

rent in the annual period is thus clearly accounted for.

As early as 1675, Seller laid down the inner limits of the

northeast current in the Atlantic Ocean, very difierent from Hors-

burg in the early part of the India Directory. According to him,

the zone between the two currents is fifty miles broad in winter,

and one hundred and twenty in summer. Lately, Manry has

tried in his large atlas, to ascertain the change of the northeast

current for each month. He has shown clearly that this change

is greater on the African than on the American side, or as I had

before inferred, from the barometric phenomena, that the limit of

calms and the associated phenomena of the current do not move
in parallel lines but like a swinging thread, having its node-point

in the West Indian sea, where the trade wind is a constant wind,

and its greatest breadth of swing in the Indian Ocean, where it

turns into the monsoon. How these extremes pass in the inte-

rior of Africa from one to the other, that is, how the current be-

comes a monsoon, we do not know, since most African travellers

think that they have quite paid their tribute to meteorologyj by

complaining of the long continued heat there.

{To he continued)

Art. XXXVIII.

—

Correspondence of M. Jerome NickUs^ dated PariSj

SepL 1, 1855.

" Universal Exposition^'' at Paris.—With the exception of Russia,

the Industry of all Nations is represented at the Paris Exposition, but

some more imperfectly than others, and none so poorly as that of the

United States. The various machines, pieces of apparatus and pro-

ducts of which I have spoken in my communications to the American

Journal are there on exhibition.

The ether machine of M. Trembley* is among them. The boiler is

open to view. It has been rendered perfectly tight, by plunging the

System of tubes which compose it into melted bronze. The ether

vapor is thus completely confined and escapes only by the natural

openings.

Boutigny exhibits his small boiler, by which the surface of evapora-

tion is augmented without increasing the heating surface.

f

M. Franchot has there his hot-air machine, as it was made in ISSo.J

The Arithmometer of M. Thomas de CoImar§ is presented on a large

scale, adapted to calculate 30 numbers—which is beyond the wants

Thi3 Journal, l^ov., 1868. f TbicL, May, 1853. X ^^^ § Ibid,Mar, 1855.
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even of science. mem
piano ; and beside it there are others so small that they may be taken

in the arms-

The Thermogenic machine of Mayer and Beaumont* is the object of

unceasing curiosity ; and it certainly is a remarkable fact that in this

way, the simple friction of a piston of leather within a tube, making

300 turns of rotation in a minute, should furnish steam. The boiler

is ordinarily under 2-horse pressure. It is actually put in use within

the Crystal Palace, where it furnishes the hot water required for making

coffee and chocolate. To produce the heat requisite for 2 horse

power in the steam, requires at least 4 horse power. The inventors pro-

pose to use their machine only when it is convenient to utilise lost force.

In the fine display, made by Nachet, there are the multiple micro-

scopes, of which I have spoken.

t

Duboscq has on exhibition his electric regulator; Edmond Bec-

querel, his apparatus for chromatic photography ; M. Felix Bernard of

Bordeaux, a refractometer and also an apparatus for determining the

polarization of the atmosphere.

Duboscq shows also stereoscopes by reflection and refraction. The

stereoscopic views are less successful than those in the English De-

partment.

Among the articles from England, we observe with interest the ap-

paratus employed by M. Tyndall in his researches on magnetic phe-

nomena ; also the electro-magnet employed by M. Faraday for dia-

magnetic phenomena, and for examining the effect of magnetism on po-

larized light; this electro-magnet is in the show-case of Ruhmkorff,

where there is also a differential galvanometer of Weber, and Euhm-

korff's induction apparatus,! which has proved of great service to ama-

teurs in electricity. There' is also a model of circular electro-mag-

nets ;§ another of trifurcate electro-magnets ;1| the rheostat of Wheat-

stone, etc.

M. Froment exhibits many kinds of apparatus of great interest :—as
writing telegraphs;—a telegraph with a finger-board ;—the gyroscope

of Foucault;^ apparatus for determining the velocity of heat, light

and electricity, which has had the approbation of Arago, Breguet, SiN-

bermann, Froment, Foucault, Fizeau, cfec. He also exhibits an elec-

tro-magnetic machine, which it is true will not be found particularly

useful, but is still interesting on account of the plan of its construc-

tion, 'it is a circle of brass carrying at intervals iron armatures.

This circle Is placed in a drum also of brass, but furnished with horse-

shoe electro-magnets. On putting the current in action each armature

in turn is attracted ; and thus the interior circle is put in motion and

acquires a velocity of rotation on itself, which is quite fatiguing in con-

sequence of the shocks to which the circle is exposed.

In the French department, there are two other electro-magnetic ma-

chines : one moved by circular electro-magnets, the other with trifur-

cate magnets. Six circular electro-magnets with three poles are ar-

ranged on an axis. Around these electro-magnets, are arranged six cyl-

indrical iron bars serving as armatures, and moveable upon their axes.

* This Jour., September, 1855. f lb., Jan,. 1855. % lb., January, 1853.
'

lb. Jan., 1853. | lb., Jan. and May, 1853. % lb., March, 1853.
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The circumference of the electro-magnets is at intervals terminated by
brass plates so arranged as to serve to interrnpt the magnetic circuit.

As long as the iron portion of the circumference approaches the arma-

ture, it tends to separate itself from it, and carries in its movement the

whole mass of the electro-magnet with the axis which supports it and
the fly-wheel on the latter ; but at the moment when contact takes place,

the current is interrupted and driven through the electro- magnet, in con-

sequence of which the play just described is recommenced. The appa-

ratus is neither powerful nor economical. It would be better to employ
circular electro-magnets with two poles.

The electro-magnetic machine with trifurcate magnets is more pow-

erful, since the action between the magnet and armature is not exerted

at the time of contact. But I may describe these machines at a future

time with some details, and now add only that neither of them resolves

the problem of an economical motor.

The only galvanic battery on exhibition, which has any novelty, is

that called the electro-hydro-dynamic, by M. Chenot, in which he uses

the sponge of iron, of which he Is the discoverer, as already commu-
nicated. The same inventor has a machine which is an interesting ap-

plication of electro-magnetism to the dressing of iron ores. These

ores, being magnetic, are thus easily separated from the gangue and

made ready for the furnace. The machine is a drum carrying electro-

magnets on its circumference. A screen carries the impure ore under the

drum where the pol'es of the electro-magnets take up the oxyd of iron and

leave the gangue on the frame to be transported by it into an enclosure

one side. As the drum moves on in rotation, the galvanic fluid is made

to leave the first range of magnets and act upon the next ; me ore of

the first is thus dropped, while the next is taking its load. M. Chenot

thus uses with profit ores containing only 9 per cent, of oxyd of iron.

Among the other applications which are on exhibition, not to speak

of the magnificent galvanoplasiic products, there are different systems

of electric telegraph.

There is the sijrnal telegraph of M. Breguet, In which the same sig-

nals are made as sometimes used in the ordinary aerial telegraphing.

It is in fact only a union of two telegraphs with ordinary dial plates;

for if we suppose two of these telegraphs in action at the same time,

and so arranged as to produce by their indicating needles whose ex-

tremities move over a black line drawn on the dial plate of the re-

ceiver, 8 positions in its turn in place of 26 which the alphabet requires,

you will have some idea of the signal telegraph which has been adopted

by the administration of telegraphic lines in France—adopted not with-

out resisting progress for several years, and denying the benefits of the

electric telegraph for a long period after this invention was employed

in the United States.

M. Froment, exhibits a telegraph in which manipulation is through a

box with a finger-board, having as many keys as letters. A arbor in

this box tends constantly to move under a clock movement and carries

in its motion the wheel which opens or closes the circuit ; but it is re-

tained by a catch which pressure od a key raises,—a simple arrange-

ment for producing the breaks in the current. The receiver is that

of the primitive telegraph.
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The forms of telegraphic apparatus are numerous and interesting,
though constructed on known principles. The more important are
those of Froment, Breguel, Gamier, in France, Berg and Soerrenden,
of Sweden; the Company of the Eastern Railway, etc. The be!l tel-

egraph of Mirand has now many applications : its principle is that of
Morse's telegraph.

Other examples of the application of electricity, are the Anemograph
of Dumoncel, an instrument for measuring the direction, elevation, and
force of the winds ;* a heat regulator for hot-houses and drying cham-
bers ; and a sysiem of electric communication between railroad trains.

M. Henley of London, has on exhibition a magneto-electric machine
made of powerful magnets for springing mines. Deleuil, Breton, and
Bekking of Holland, have induction apparatuses for medical uses.

There is nothing especially remarkable in them.

The exposition contains also models of the submarine cables which
have been used in connection with telegraphs, and of those which are
soon to be laid down between Italy and Algiers.

In another communication, I propose to allude lo other machines and
chemical products and arts represented at the Crystal Palace.

Zoological Society of Acclimation. Project offounding a Museum
of Applied and Comparative Natural History.—This zoological society

continues its labors and with important results. Being essentially pa-

cific in its objects, it has entered into relations with tlie Imperial Eco-
nomical Society of St. Petersburg, and established with that Society a
system of exchanges of objects industrially useful.

This Russian Society has in view an end long since proposed for

France by M. Guerin Meneville, that is to make a collection of all raw
products raised and used in the country, and of specimens illustrating

the series of transformations ihey undergo in the processes of the arts.

It would include also objects injurious to the articles which man culti-

vates. In such a gallery, the agriculturist, the trader, and the practical

man, will find whatever illustrates his own departments, and be able to

make comparisons important to direct them in the various operations of

the arts and trade.

The St. Petersburg Society has already made such a collection of

the productions of Russia, and their transformations. It includes all

kinds of wheat, from the grain to the flour, bran, and starch, &c., as

well as models of machines employed in cultivation, &c., from the

plough to the wind-mill and the implements of baking. So there is

wool of various kinds, and the raw material, and all the tissues coarse

and fine, &c. ; and so with a multitude of objects, pertaining to the

three kingdoms of nature.

The Zoological Society of Acclimation, not wishing to confine itself

to the productions of France alone, has resolved to reserve the objects

it may obtain by exchange for a "Museum d'Histoire Naturelle appli-

quee et comparee," to contain the products of all countries so as to

exhibit the differences between them.

Acclimation of llie Angora goat.—The Society is trying to decide

whether the Angora goat can be acclimated. At their request, they

* Thifi Journal, September, 1853.
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have recieved from Abd-el-Kader, at Broussa (Asia Minor) a flock of

goats from Angora, fifteen in number, which have been sent to the

mountains of the south, centre, and east of France. We have seen

some of ihem in the enclosures for acclimalion of Dr. Sace at Wesser-

ling (Haul Rhin), a valley possessing much that is curious in its in-

dustry, and of interest in the remains of ancient glaciers still traceable

there. Two kids have been born since the goats were sent to Alsace,

and as yet there is nothing to show that acclimalion is impossible. The
orientals doubt the success, and say that the texture of the wool chan-

ges even for small distances in the same zone and the same region.

The region occupied by the Angora comprises a part of Central

Gdlatia and a southwest portion of Paphlagonia, between the parallels

of 39" 20' and 41° 30', and the meridians of 33° 20^ and 35° east of

Paris, the surface of which is about 2350 square metric leagues. The
goat avoids the highest mountains, not ascending beyond 1600 meters,

according to M, TchihalchefT, who has studied the animal in Asia Mi-

nor, It also keeps out of the lower valleys where the heat is high in

summer. The village of Angora is the place where this goat is raised

with the most success and in largest numbers. Its altitude is about

1120 meters and its climate is liable to great extremes.

One of the most striking characteristics of the Angora goat, is its

strong attachment to its native soil : a removal, however slight, causes

a change in the quality of the wool. M. Tchihatcheff observes that

all attempts to transfer it to Constantinople, Smyrna, and other parts of

Asia Minor, have been without permanent success, the wool of the

second generation beginninir lo deteriorate.

We may hope from the success experienced in other cases of accli-

malion, that Asia Minor is not the only place where the Angora may
be made to live and flourish. The Egyptian goose was brought to

France from Egypt in 1799 by GeofTroy, senior, and his son finally

succeeded in acclimating it.

Since these trials with the Angora were begun, M. Graells, director

of the Museum at Madrid, has slated that a flock of one hundred of

these goals was introduced into Spain in 1830, and that there are now

two hundred of them in the mountains of the Escurial,and still another

flock in the mountainous region of Huelva.

Academy of Sciences,—The universal exposition at Paris has had

some effect on the Academy of Sciences in bringing distinguished men

from all parts of Europe and Britain to its meetings. Al one recent

session, there were present MM. Liebig, Brewster, VV^heatsione, De la

Rive, H. Rose, Poggendorff, Rammelsberg, Dove, Steinheil, etc. At

this Scientific Congress, the United Slates is worthily represented by

Mr, T. S. Hunt, of Canada, whose numerous confining occupations as

a member of the Jury at the Crystal Palace, have hindered him from

pursuing his scientific labors. He has made a series of communica-

tions to the Academy of Sciences, some of them treating on theoreti-

cal subjects of a profound character connected with great questions in

philosophical chemistry now commencing lo occupy the scientific

world, and others specially on the geology of Canada.
Bibliogy^aphical Notices,—Astrotiomie Fopulaire, d'A^AGO, vol. n?

Paris: Gide and Baudry.—This volume is almost wholly devoted to the
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Sun, the Zodiacal light and Comets. The theory on the physical con-
stitution of the Sun; a careful essay on the Solar Spots; an examina-
tion of the Zodiacal light; a very complete treatise on Comets, give
great interest to this volume. The auihor discusses the quesiion
v/hether the Sun is inhabited, and treats of the magnetic effects of the
Sun on the compass.
He also describes the parallactic stand, the equatorial and the rotating

dome of the Paris Observatory, as also the Polarlscope lens of his in-

vention.

Etudes et Lectures sur les Sciences (V Observation et leurs applica'
cations pratiques^ by iVI. Babinet, Member of the Institute. 1 vol.,

12mo. Paris, Mallet Bachelier. Price 2J francs.—This work is in-

tended for popular reading. It contains several lectures, some of
^vhich were delivered at the periodical sessions of the five Academies
of the Institute. One is entitled Extraordinary Movements of the Sea ;

another, Comets in the nineteenth century ; another, The Electric Teh'
graph^ in which M. Babinet stales that he does not believe in the possi-

hiliiy of uniting Europe and America across the Atlantic Ocean, and
thinks the course by Behring Straits the only one practicable ; anoiher,

On Astronomy in 1852, 1853; Aerial Perspective; The Stereoscope

and binocular vision; and finally it closes with an inleresUng chapter

entitled " Voyage dans le cieV'^ M, Babinet, a relative and friend of

Arago, understands how to throw into his lectures the same charm and
simplicity that characterised the popular public addresses of Arago.

Etudes sur la geographic botanique de UEurope et en parliculier

sur la vegetation dii plateau central de la France; by M. H. Lecoq,

Professor of Botany in the Faculty of Sciences of Clermont. 4 vols.,

8vo, with plates. Paris: Bailliere.—T-he author, who has for thirty

years been exploring the mountains of Auvergne and the central pla-

teau of France, has been led to compare the facts observed there by
himself with those recognised by him in other regions. No one un-

derstands Auvergne like M. Lecoq ; to him all questions are referred

relating to the geology of that country.

SCIENTIFIC INTELLIGENCE.

L Chemistry and Physics.

1. ifi

chemical constitution of bodies,—Since the appearance of his remark-

able paper on the specific volumes of fluids, already noticed in this

Journal, Kopp has published an elaborate memoir on densities, dilata-

tions, and boiling points, confining himself however to a statement of

his numerical results. In a still later publication he gives a brief sum-

mary of his conclusions which will be interesting to all chemists. With

reference to boiling points the author finds a great number of facts which

go to confirm the laws previously discovered by himself and already

widely known. In a great number of comparisons of similar fluid bod-

ies, the differences between the specific volumes taken at the boiling
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points are found'lo be proportional to the differences between the form-

ulas ; thus the specific volumes of two different fluids differing in their

formulas by X.C2H2 differ by nearly x.22. Isomeric fluids are found

to have equal specific volumes. In numerous cases in which oxygen

replaces an equivalent amount of hydrogen, the specific volume remains

nearly the same as before the substitution. There appears however in

these cases to be a real though small increase in volume. On the other

hand, however, carbon can replace hydrogen in fluid compounds without

producing a change of volume. The new researches confirm the re-

sults already obtained, that it is impossible, in a general manner, to de-

duce the specific volume of a liquid from its empirical formula, without

regarding the direct results of experiment as inaccurate. It became

therefore necessary to return to hypotheses on the rational constitution

of chemical compounds and then the results show the uncertainty of

the premises. The views brought forward can therefore only be re-

garded as presenting the simples! possible general expressions for the

specific volumes of liquids. For this purpose Gerhardl's classification

appears to be an advantageous one ; the author's mode of fepresenting

the volume of the elements in fluid compounds is the same as thai al

ready employed by him (Ann., vol. xcii, 1,) but the numerical values

of the specific volumes of carbon, hydrogen and oxygen are somewhat

different from those formerly determined.

The specific volumes of fluids, which may be considered as derived

H I

from hydrogen ry / as type, correspond very well with the values de-

duced from observation if we take the specific volume of carbon as

55, that of hydrogen also as 5"5, and that of oxygen as 6'1-

The specific volumes of those fluids which may be considered as de-

rived from water lt [ O2 as type, may be satisfactorily deduced by

giving the values above mentioned to carbon and hydrogen, butatiriba-

ting to the oxygen, when it stands in water, as a specific volume of 3*9

:

2 eq. of oxygen within a radical have the specific volume 2X6.1= 12-2,

but 2 eqs. of oxygen outside of a radical have the specific volume

2X3'9=:7'8. The same assumptions serve for compounds which may
be deduced from multiples of water as types. For the determination

of the specific volumes of compounds containing only carbon, hydro-

gen and oxygen, the author employed his own determinations, but for

those of compounds containing other elements he made use of the ob-

servations of Pierre.

Sulphur occurs in its compounds in different ways, sometimes (1) re-

placing the oxygen in the type rj > O2 as in mercaptan, &;c., sometimes

(2) replacing carbon within a radical, as in sulphurous acid compared

with carbonic acid, sometimes (3) replacing the oxygen within a radi-

cal, as in sulphocarbonic acid compared with carbonic acid C2O2 ^
O2

C2S2 ^82. In the first and second case the specific volumes of the sul-

phur compounds correspond satifactorily with the observations if we
take the volume of sulphur as ll'S, but for the third case the specific

volume of sulphur appears to be greaterj namely, 14'3.
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The specific volumes of a great number of chlorine compounds cor-

respond well with those deduced by observation, if we assume the spe-

cific volume of chlorine as 22'8. In like manner, the volumes of iodine

and bromine appear to be respectively 37"5and 27*5. It is remarkable

that bromine, as the author formerly conjectured, has the same specific

volume, in its compounds at their boiling points, which it has at its own
boiling point in the free state.

The specific volumes of but few compounds of other elements have

been so far studied as to admit of accurate determinations of the vol-

umes of the elements themselves. Phosphorus, arsenic and silicon

appear to have the same specific volume, namely, 26. The specific

volumes of SnC!2 and Ti CI2 are equal, and suggest that tin and

titanium have the same volume in their fluid compounds.

—

Ann. der

C/temie und Pharmacie^ xcv, 121.

2. On a new class of Organic Radicals,—Wurtz has succeeded in

obtaining a number of double organic radicals, the existence of which

had long been inferred, but which other chemists had not been able to

produce. The author's investigations were undertaken in order to

throw light upon the question whether the radicals methyl, ethyl, &c.,

have when isolated the same equivalents which they have in combina-

tion, or whether, as maintained by Gerhardt and Lauren!, these equiva-

lents must be doubled. If the molecules of ethyl, for example, on

being set free unite with each other so as to form double molecules

such as ^^if^
I
then we should expect to be able to replace one eq. of

ethyl in such a compound by one of some other similar radical, such

as methyl for instance, so as to have a mixed or double radical like

p" rr i

r*R^ > . Wurtz has obtained such compounds by two different pro-

cesses. 1st, by decomposing by sodium an atomic mixture of the

iodids of the two radicals. 2d, by the electrolysis of a mixture of the

fatty acids of tho series CnHn04. The author in the first place gives

an account of the properties of butyl and amyl as prepared and exam-

ined by himself. Butyl is a colorless oily liquid which boils at 106' C.

:

its density is 0-7057 at 0° C. and the density of its vapor 4070=4 vols.

Amyl (long since isolated by Kolbe) is a limpid and mobile liquid, hav-

ing a slightly aromatic odor; its density at 0° C is 0-7413: it dilates

strongly on passing from 0° to 20" when its density is only 0-7282.

The density of its vapor is 4-956r=:4 vols. : it boils at 158" C. Amyl

deflects the plane of polarization to the right, but its power of rotation is

very different in different specimens, and the author finds that the same

is the case with amylic alcohol, which, however, deflects the plane of

polarization to the left. By the action of perchlond of phosphorus upon

amyl, Wurtz obtained two chlorinated products havmg the formulas

CioHioCn , CioHaCb
CioHioCl} ^""^ CiaH9C!2.
The radical ethyl-butyl as obtained by the first of the processes men-

tioned above is a light and mobile liquid, boiling at 62° C. Its density

at 0° is 0-7011 ; the density of its vapor is 3053=4 vols. Its formula

I'Sh^ i
• Ethyl-amyl has the formula ^*^[j^ ^ | ,

boils at 88° and

52

eCsHs
,

8cosD Sehies, Vol. XX, No. 60.—Nov., 1865.
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deflects the plane of polarizallon to the right. The other radicals ob-

tained are butyl-amyl p^ rr^
J

i
butyl-caproyl ^^ py^ > and methyl-

caproyl p tt [ . The author concludes his interesting memoir with

many very ingenious and attractive theoretical suggestions, for which,

however, we must refer to the original.

—

Ann. de Cheviie et de Phys-

ique^ sliv, 275.

3, On organic compounds containing metals,—Frankland, to whom
we owe much of our knowledge of this interesimg class of bodies, has

published an extended account of the results of his investigation of zinc-

ethyl, which is doubtless one of the most remarkable of this class of

bodies. To prepare this substance upon a large scale, the author em-
ployed metallic vessels (iron or copper) capable of resisting a strong

pressure, in which the materials could be heated directly or after they

had been placed in glass tubes. In this manner four to five ounces of

zinc-ethyl could be prepared at a single operation. In one of these

vessels granulated zinc and iodid of ethyl mixed with ether were placed,

both dried with extreme care : the whole was then healed for 12 to 18

hours in an oil bath to 130° C. After opening the apparatus the con-

tents were distilled off, the receiving vessels being filled with dry hydro-

gen, nitrogen or carbonic acid. Zinc-ethyl at ordinary temperatures is

a colorless transparent very mobile fluid, of high refractive power and

peculiar rather agreeable, smell. Its density is 1'182 at 18° C": it

does not freeze at —22°; it boils at 118°, and distills without decom-

position. The density of its vapor was found to be 4-259. It consists

therefore of 1 vol. of zinc vapor and 1 vol. of ethyl gas, the two con-

densed to one

1 vol. ethyl gas, 20039
1 vol. zinc vapor, 2*2471

1 vol. zinc ethyl, 4'2510

The condensation in this case is very remarkable and seerns to lead to

the conclusion that the combining vol. of the vapor of zinc is not 2 like

that of hydrogen. The author suggests that its combining vol. may be

1 like that of oxygen, and that zinc-ethyl vapor may therefore consist

of 2 vols, of ethyl gas and 1 vol. of zinc vapor, the 3 condensed into 2

as in water. There is no instance known in which equal volumes of

two gases combine with condensation. It appears therefore extremely

probable that zinc and the metals belonging to the same group do not

correspond to hydroc^en as heretofore assumed.

Zinc-ethyl, though endowed with very powerful affinities, does not

appear to be capable of forming true chemical compounds with electro-

negative elements. In the air it takes fire and burns with a brilliant

blue green-edged flame, evolving dense vapors of oxyd of zinc, water

and carbonic acid being simultaneously formed. When, however, zinc-

ethyl is mixed with ether and a stream of oxygen passed into the mix-

ture, the gas is absorbed and a white precipitate soon separates. The

products of the oxydation here were found to be ethylate of zinc,

acetate of zinc, and hydrated oxyd of zinc. Iodine acts povverfully

upon zinc-ethyl, the reaction being represented by the equation
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C4H5Zn-}-2I=C4H5l-f-ZnL Bromine acts explosively upon zinc-

ethyl, with fornDation of similar products. In chlorine, zinc-ethyl takes

fire, the zinc and^hydrogen burning, while carbon is set free. Dry
flowers of sulphur gently heated with an etherial solution of zinc-ethyl

unite with both zinc and ethyl and form mercaptid of zinc, CiHoS^
ZnS. Water and zinc-ethyl instantly decompose each other, the reac-

tion being C4H5Zn-}*HO=C4H5, H-)-ZnO : similar decompositions

occur wiih the hydracids.

—

Ajin. der Chemie und Pkarinacie^ xcv, 28,

July^ 1855.

4. On the tonstiluiion of the ethers.—Bechamf has presented to the

Academy of Sciences a memoir on the action of terchlorid of phospho-

rus upon the alcohols and hydrated acids which possesses much theo-

retical interest. In a former paper the author shewed that glacial acetic

acid behaves with terchlorid of phosphorus like a mixture of water and

anhydrous acetic acid. In the present memoir he endeavors to show

that alcohol is to be regarded, under certain circumstances at least, as

a hydrate, and the compound ethers as salts of oxyd of ethyl. Very

pure and dry acetic ether boiling at 74° C, heated in a sealed tube to

160°-180° C. during 24 hours gave a mixture of chlorid of ethyl, chlorld

of acetyl and phosphorous acid. The reaction is here represented by

the equation 3C4H3O3, C4H50+2PCl3=2POj-f3C4H30^Cl-f3C4H5CI.
Anhydrous acetic acid heated with the terchlorid of phosphorus yields

chlorid of acetyl, the reaction being 3C4H303+PCl3=P03+3C4H30-2Cl.

Very pure and dry ether heated with the terchlorid yields a similar re-

action ; we have 3C4H50+PC!3:i=P03+3C4Fl50. Hence the decom-

position of acetic ether is precisely that of a mixture of ether and anhy-

drous acetic acid. The chlorid of phosphorus acts very powerfully

upon absolute alcohol : the products are chlorhydric acid, chlorid of

ethyl, phosphite of ethyl, and phosphite of water or hydrated phospho-

rous acid. The quantity of phosphorous ether is always very small, and

it may be regarded as a secondary product, the alcohol being etherified

by the muriatic acid. The equation will then be 3C4HoO, HO-f-2PCl3

3HC1+3C4H5C[+ 2P03. The author concludes from these experl-

ments that alcohol and the ethers of the monobasic acids are compounds

of the same order and formed by the union of oxyd of ethyl with the

anhydrous acid, since each one of the compounds which we suppose to

exist in the alcohol or ether behaves as if it were isolated.

—

Comptes

Rendus^ xli, 23, JuJy^ 1855.

[Note.—It must be confessed that the author's reasoning is not very

cogent, as all the reactions above mentioned are very easily explained

by the so-called water theory, that is, by referring ether, alcohol, an-

hydrous acids and compound ethers to the type of water with the double

equivalent, [I \ O2. We shall then have the following equations :

3 2{02+ 2PCl3 = 3HCl + 2P03 + 3Ha

3^ S 102+2PCl3=:3HC!+2P03+3C4H5Cl

3^*3' \ O2 +2PC13 ^ 3C4H.CI + 2P03 +3C4H5CI
U41I5 )
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^cJLo- \
^'^ + ^^^'^^ = 3IIC1 +2PO3 + 3C4II3O2.CI

^Sh'o- }02+2PCl3:=r3CiHoCl+ 2P03+3C4H302.Cl

^c!h302 |O2+2PCl3=3C4H3O2.C14-2PO3+3C4H302.Cl

w. o.

IL Miscellaneous Intelligence,

1. Notices of two vihieralsfrom the Lancaster^ Pa, Zinc mines; by
W. J. Taylor, (from a letter to J. D. Dana, dated Lancaster, Aug. 31,

1853.)—Allow me lo bring to your notice two minerals which I have

found in very small quantities at the mines of ihe Lancaster Zinc Com-
pany, a few miles northwest from Lancaster Ciiy, Pa,

The first one I will call Tennantiie, until I find sufficient of the un-

decomposed mineral for a thorough quantitative analysis, which will

decide the matter conclusively.

Color, steel gray. Streak, dark reddish gray* No crystals have

yet been observed; fracture uneven; cleavage not observable in the

small pieces found, A qualitative analysis in the wet way showed the

presence of sulphur, arsenic, copper, iron and zinc.

The second mineral is Buratite or a variety of Aurichalcite. It oc-

curs associated with calamine and partially decomposed blende, the

rock being dolomite, through which there is interspersed occasionally

copper pyriles in very small nodules. It is in radiated acicular crys-

tals also laminated, also forming a coating on the limestone (dolomite)

and quartz crystals which occur with it. Structure also columnar,

which shows when broken the same radiated appearance. Lustre,

pearly. Color, verdigris green. B-B, in a matrass gives out water

which has neither acid nor alkaline reaction, and the crystals become
brownish black. In the inner flame, yellow while hot, and white on

cooling. With salt of phosphorus, intumesces and affords a green

glass. With equal quantities of soda and borax a globule of copper.

Effervesces with HCI, and dissolves entirely.

The ore from the mines of the Lancaster Zinc Co. is principally

blende intermixed mechanically in a most peculiar manner with the

dolomite rock, in which it is found ; at and near the surface it has de-

composed into a calamine, it is interesting to observe the process o(

decomposition very gradually going on,

2. On Singular Cloud-hells, observed in Georgia^ on the IStJi of June

^

1855; by Wm. G. Williams, Prof, Nat. Sci., La Grange College, Ala-

bama.—The arches, or belts of cloud observed in June 13th were seven

in number, and appeared successively, beginning at about 9 o'clock in

the evening. They were seen by me and others at Decatur, Ga. The
following facts are from notes taken at the time. The first or northern

belt, vvfiich may be regarded as the principal one, was first seen at a

quarter past nine. It had then the form and appearance of a pillar of

cloud, or of dark smoke extending upward from the horizon ten or fifteen

degrees north of west, or a little south of where the sun set about two

hours previous. At its base it was about two and a half or three de-

grees wide ; its edges were not parallel, but gradually spreading like a
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fan partially open. In form it was not unlike the tail of a comet. Its

upper extremiiy was less darkly shaded, and was then at an aliiiude of
about 30 df'grees,

Prf^senily we were surprised at its rapid extension in lenglh, not how-
ever directly towards the zenith, but obliquely to the horizon along the

zodiac, very nearly, if not quite parallel to the ecliptic, leaving the stars

Regulus, and Spica Virginis, a little south of if, and finally in the east

crossing the milky way considerably south of Altair in the Eagle. In

about twenty minutes it reached the meridian, in fifteen or twenty more
a point halfway down the eastern sky, where it was met by a segment
of an arch or belt precisely similar in its form, breadth, color and mode
of progress, radiating from a point in the horizon, as near as I could

judt^e, exactly opposite to the base of the western segment, or ten or

fifteen degrees south of east, thus forming a complete cloud-like arch

or belt, well defined throughout its whole extent ; and, although less

dense along its middle portions, yet everywhere so dark as to obscure

entirely stars of the first magnitude. The darkest portions were about

forty-five degrees from the horizon. Its breadth in the centre was about

ten degrees, and its southern edge at the moment of its completion,

which was about ten o'clock, not far from twenty degrees south of the

zenith.

Meanwhile a second belt equally dark, and as distinctly symmetrical

as the first, appeared in the west just south of it radiating from the same
point, leaving an intervening space of clear sky of some four or five

degrees. It was about half as broad as the first; but advanced east-

ward more rapidly, and in a {q'w minutes made the whole circuit con-

verging to the same point in the east, not however being met by an as-

cending segment. This was soon followed by a third. Then by an-

other and another till seven were seen at once, each new one further

south, and narrower than the preceding, and leaving narrower spaces.

Otherwise, in their general aspect similar, yet not so perfect and un-

brokea in their outlines. Moreover, although they all terminated in the

same points mingling into one in the horizon, yet the last three or four

did not seem to shoot forward as from a radiating point, as did the first

three. These were rather formed in irregular segments like dotted

lines or belts ultimately spreading longitudinally so as to unite.*

It was now half past twelve ; but long ere this, to wit, a little past 10

o'clock, or just after the second belt was completed, I noticed that the

northern, or original belt was moving laterally to the north, the whole

rising upward like the bail of a bucket, on an axis having its poles in

the two points of the horizon, where, as before remarked, all the belts

terminated. It was followed by the second and third; and it was soon

evident that the newly formed and still forming belts went rather to fill

up the spaces left by the more northern ones than to advance with them.

The rate of motion was apparently uniform, and such as to pass over

ninety degrees in somewhat less than three hours.
^

In their progress, the first belt grew more distinct, and dense; the

second less so, but quite variable. During its progress from the zenith

to the North star, the former was more regular in its outlines and with

* Tike apparent radiiUion of these cloud-belts from the same point was in all prob-

ability optical,—that is, siinplv an apparent convergence in the diotance of belts ac-

tually parallel or nearly so.—£i».
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its breadth somewhat narrowed in the middle, and its edges thus made
much nearer parallel, it was more entire and deeper in iis shades of

darkness^ than at any other period. During this interval the second

fluctuated and varied greatly, especially near and just north of the zenith,

and seemed to fall behind, spreading laterally, and becoming dim, and
in pans, especially near the middle, appearing and disappearing and
minglinij with parts of the adjacent bells for a time ; then again exhib-

iting distinct and regular outlines. More or less of these fluctuations

characterised the other belts to the south during this time,

, At half past twelve, or, about the time when the seventh and last

belt appeared and arranged itself about 20° above and parallel to the

soulhej^n horizon, then suddenly the original belt ceased moving, and

became stationary, resting its lower or northern edge on a line parallel

to the horizon, as nearly as I could determine, 20° above it. It now rest-

ed just as high and opposite to the seventh

—

all occupying 140^, or on

an average for each belt and intervening space 20°. The first had re-

volved or moved laterally to give room for the others 90°, and now
moved no farther. Its lower edo-e belnir still well defined and fixed, I

saw a sudden and rapid expansion laterally of the upper edge, growing
wider, and wider upward, till, within less than half an hour all the sky,

as far as the zenith was filled, all the stars successively disappearing

under its deep shades. All the belts now became much confused, and

mingled with each other, which seemed to be a signal for their disper-

sion, an event now evidently taking place.

At one o'clock they were fast disappearing; first near the zenith,

and along the middle of the successive belts ; then in all directions,

dissolving into thin air, leaving their places vacant before the eye. The
original belt however, was still lingering nearly entire as late as half

past one. Besides this, at that time, only fragments of the other belts

remained in the west, and one in the east. There were not then, nor

at any time during the whole of this strange phenomenon, were there

any clouds visible, other than those forming the belts. On the contrary,

the sky, as the belts dissolved, was unusually bright, and the stars every-

where shone with unwonted brilliancy as they also had before the com-
mencement of the phenomenon, and indeed during its progress except

in the belts.

Here my observations ended. I learn incidentally that fragments of

the belts were seen at Atlanta, till, like clouds, they were tinged with a

ruddy glow by the morning sun.

By way of supplement, and in order to throw some light on this sub-

ject, I here add the following facts and remarks.

(1.) The phenomenon was followed by a sudden and very great

change of w^eather and atmospheric states as to temperature, moisture,

and direction of the wind. For some days previous, it was fair, the air

dry and cold for the season, dews generally light, wind north, or north-

west. As a proof of these facts I may state that I heard the remark

from one or more planters, that the weather was very fine for cutting

and saving the wheat; but too cold for the corn to grow. Many were

complaining of colds from the low temperature. Others, as myself,

pat on winter under-clothes. Indeed, on starting to church that even-

ing, I felt the need of, and put on my cloak and wore it till the close

of my observations, when I found my thermometer in Us usual position
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in the house stood at 67'' Fahrenheit.* On the next day,f and for
successive days, the heat was oppressive, wind south or southwest, air

more moist and sultry, dews heavier, and weather unsettled with signs
of rain. Beginning with the 17th, there have been here and all around
copious showers daily, accompanied with much thunder and h'ghtning,

and sometimes driving winds,—thai is, for five successive showery days,
—the thermometer ranging night and day from 78° to 84**, with re-

markable uniformity,

(2.) It seems to have been local, so far as yet heard from, and to have
been seen farther along an east and west line than one north and south.

It was seen in all directions from this place within 10 or 15 miles. It

was seen in Cassville, 50 miles northwest. In Campbell Co., some 40
west, and in Newton. Also at Marietta, Ga., by Rev. Geo. While, Dr.

Smith, J. E. Shelton, Esq., and many others, whose observation I find

on comparison agree substantially with my own,
3, On a combination of the Stauroscope and Compound Microscope

proposed hy Prof, von Kohell; communicated by O. Rood, now of

Munich.—In May last, a notice appeared

in this Journal giving an account of the

stauroscope, an instrument devised by Pro-

fessor v. Kohell for the recognition of

the crystallographical character of mine-

rals and salts by certain optical means.
Since then Prof. K. has combined this

instrument with the compound microscope

that it Is possible to subject microscopic

crystals to the same examination as those

of a larger size. The arrangement is

quite simple and is adapted to any ordina-

ry microscope which is provided with a

revolving stage and goniometer circle, it

is as follows (see figurel;) : a NicoPs
prism is attached to the under side of the

stage, as in ordinary experiments on po- t

larized light with the microscope ; on the

stage a glass plate holds the crystal to be

examined
;

just above the eye-piece is

placed a crystal of calc spar ground at

right angles to the optical axis so as to

show the rings and cross, and above this

is another NicoPs prism.

The goniometer circle is attached to

the object-glass by means of a ring fitting

to both : to the under plate of the revolv-

ing stage which has no rectangular motion, is attached a vernier which

will of course move in a circle around the vertical axis of the n;icro-

* Editor Watohman and Observer of June 21st says:—"Snow fell in Sewell

mountain, Va., on the 12th inst."

f Same says in same papor:—"There was a heavy wind and hail storm in Rock-
ingham, Va., on Sunday (17th June) blowing down trees and unroofing barns.

^ In the figure, ajt.c, compound microscope; d,d\ Nicol's prisms; e, calc spnr

cut at right angles to the axi^ ; / divided micrometer plate
; g, graduated circle ; A,

vtruier secured to stage so &a to turn with it ; i, £la«3 plate and microacopic crystal.
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scope body and consequently of the goniometer circle which is attached

to the object-glass; the crystal and vernier move together.

Within the eye-glass in the focus of the eye-lens is stretched a fine

thread, or a divided glass micrometer can be used instead ; the object

of this is the same as that of the lines drawn on the brass plate to

which the crystals are attaclied in the original instrument, viz., to bring

a side of the crystal under examination into a certain fixed direction.

The mode of manipulation is the same as with the instrument first

described ; in this latter form however we have the advantage of seeing

at the same moment the position of the crystal and its action on the

black cross.

The original experiments were made with a Grunow microscope,

which form is peculiarly well adapted for the arrangement described.

4. Planetary Rotation,—Just as this sheet is passing through the

press we have received a newspaper slip from Prof. Orson Pratt, Sen.,

dated G. S. L. City, Utah Ter., Aug. 4, 1855, announcing that he has

discovered a law respecting the rotation of the planets on their ax

which he thus states; The cube roots of the densities of the planets are

as the square roots of their periods of rotation.

The author gives no demonstration of the grounds of this principle.

In the present state of uncertainty concerning the densities of many
of the planets, it may not be practicable to bring the truth of the law

to a satisfactory test.

5. Shark remains from the Coal Formation of Illinois^ and Bones
and Tracksfrom the Connecticut River Sandstone ; by Prof. Hitchcock,

(in a letter to Prof. Silluvian dated Amherst, 12tb Oct. 1855.)—At the

late meeting of the American Association for the Advancement of

Science, I exhibited a remarkably fine specimen of a part of the jaw of

a shark, allied to the Pristis family, obtained from the Coal Formation
in Illinois- After giving the history of the specimen, I submitted it to

Prof. Agassiz, who observed that it belonged not only to a new genus,

but a new family of fossil fishes, and I have requested him to name and
describe it. Its history, locality, &c., I hope to send for your next

volume.

Within the present week I have obtained a portion of the bones of a

vertebral animal from the Red Sandstone of Springfield, Massachusetts,

The rock is the same, and its geological position essentially the same
as that in East Windsor, Ct., from which you obtained some years ago

similar ones—the only other instance known to me. For these bones I

am indebted to the liberality of William Smith, Esq., their discoverer;

^vho has charge of some excavations going on at tlie United States

Armory ; and also to General Whitney, Superintendent of the Armory.
The larger part of the bones were thrown away by the workmen before

they were noticed by Mr. Smith ; but I have strong hopes that our anato-

mists may determine from those that remain, to what class the animal

belonged.

Yesterday I procured a slab, weighing nearly a ton, from Roswell

Field, Esq., of Gill, containing four gigantic tracks, apparently of a

biped, yet accompanied by most distinct traces of a tail. It is certainly

one of the most remarkable tracks which I have ever seen, and will

probably, (as well as the bones above described,) throw light on the

character of the animals that left the footmarks of this valley ; I propose
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for the name of the animal that made the tracks, that of Gigadipus
caudatus (ylyag giant and dlrrovg biped ; or biped tailed giant), of this,

also, I shall hope to send a description for your next number.
Obituary.—Professor J. F. W. Johnston, the distinguished Agricul-

tural Chemist, died at his residence at Durham, England, on Tuesday
the 18th of September.
[The following works have been received by us, but on account of

the Index for volumes 11 to 20, here added to this number, we are un-
able at this time to give them extended notices, as well as to insert our
usual miscellanies.

—

Eds,]

6. Ranking''s Half-yearly Ahsfract of the Medical Sciences. No 21,
Octavo, pp. 300. Philadelphia—Lindsay and Blakiston, June, 1855.
This admirable Semi-annual, contains a very large collection of valua-

ble articles, selected from the current medical literature of both hemis-
pheres, and is particularly full in the Departments of Practical Medi-
cine and Surgery. It is conducted upon much the same plan as Braith-

waite's Retrospect, with this exception—its covers furnish no advertising

medium for quack medicines.

It must be an invaluable work for the practical physician whose con-
stant occupation allows him but little leisure to keep himself well in-

formed of the rapid progress which the Medical Sciences are now
making.

1. Elements of Natural Philosophy ; by W. H. C. Bartlett, LL.D.,
Prof, of Nat. and Exper. Philosophy, U. S, Military Academy, West
Point, author of " Elements of Mechanics," "Acoustics," "Optics"
and "Analytic Mechanics:" IV. Spherical Astronomy, 466 pp. Svo.

New York, 1855. A- S. Barnes & Co.—The high reputation of Prof.

Bartlett is a sufficient guaranty for the excellence of his works.

8. Mathematical Dictionary and Cyclopedia of Mathematical Science^

comprising definitions of all the terms employed in Mathematics, an
analysis of each branch, and of the whole as forming a single Science,

hy Charles Davies, LL.D., author of a complete course of Mathe-

matics, and WiLLiA.^i G. Peck, A.M., Assistant Professor of Mathe-

matics, U. S. Military Academy, 592 pp. 8vo. New York, 1855 ; A. S.

Barnes & Co.—This work has been prepared with care and is well

illustrated with figures-

9. Annual Report of the Superintendent of the J7. S. Coast Survey

for 1854. pp, 4to, with a large number of maps and plates. This vol-

ume besides its beautiful maps, and its coast information, contains vari-

ous memoirs of great value on Tides, the Gulf Stream and other sub-

jects, by Prof. A. D. Bache, Superintendent, and additional papers by

different persons connected with the survey. Some of these chapters

we may cite in a future volume of this Journal.

10. Report on the Minerals and Mineral icaters of Chile ; by J. Law-
rence Smith, Prof. Chem. Med. Depart. Univ. of Louisville. 25 pp. 4to.

IL Esquisse Geologique du Canada, pour servir a V intelligence de

la carte geologique et de la collection des Mineraux economiqvcs^ en-

voyees a VExposition Universelle de Paris, 1855; by W. E. Logan,
Member of the Royal Stjciety of London, etc., and T. Sterry Hunt,
Member of the Geological Society of France, &:c. 100 pp, 12mo.
1855. Paris : H. Bossange et fils.

Seookd Series, YoL XX, No, 60.—Xov., 1855. 53
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List 6f Plates in this Journal, vols, xi to xx.

XT.—Velocity of Galvanic Current; Gould, p. 67.—BurniQg of Cane-Bralie : Olmsted, p. 181.

XII.—Cortil Reefs ;ui(l Inlands, Kin^saiill Gioup : Dana. p. 25.—Zodiaciil Light : Olmsted.

p. 309.—Tidps at Cat Island, 5 plates : Bache. p. 341.—Silurian Basin of Middle Ten-
nessee : Safford. p. 352.

^

Xin.—Chinese Horolojry : Macgowaji. p. 241.

XIV,—Coral Reefs and Islands—Feejees : Dana. p. 76.—Tides at Cat Island, 4 plates ; Bache.

p. 346,

XV.—Isothermal Chart; Hopkins, p, 72.—Electrotype Operations, U. S. Coast Survey : Ma-
THtoT. ' p 305.—Proteus Anjjninus : Dalton- p. 387,

XVI.—Isocryinal Chart : Dana. p. 153.

XVn.—Atomic Weights—2 charts : Cooke p. 387.

XVIll—Chart of G-tlos and WhirUvinds : Redfield. p. 1.—Tides at Key West—6 plates on 3
sheets : Bache. p. 305.

XX.—Universal Indicator for Microscopes : Bailey, p. 58.—On the Compounds of Zinc and
Antimony : Cook.e. p. 223,

Errata.
Vol. xi, p. 18, 1. 16 from bottom, for " space," read " sphere."—P. 22, 1. 5 from top,

substitute / for /.—P. 23, 1. 13 from bottom, for " any portion of c^rs" read "any

portion cars."—P. 24, 1. 15 from top, for —;—d $ read ~—— d $.—P. Sii, line 8 from
* *^ ^ as dsii^

bottom, for rtATJ^ read 2rf7ri2-.—P. 34, L 4 from top, for -^ read —^. —P. 9t,^ d^ . d^«
9th line from bottom, for Lagosioma nodosa, read Lagostoina pcrlatus.—P. 108,

1. 12 from bottom, for "anilene," read "amilene."—P. 110, line 22 from bottom, for

'*Cj4H504+,4H0," read '^CaoHsOg +4H0."—P. 112, 1. 14 from bottom, for

" urthethan," read '' urethan."

Vol. xii, p. 17, 2d line from top, for *' J. D. Macgo-wan ," read "D. J. MacgOTran."—P,
S52, 16th 1. from bottom, for " from four to five," read "about nine."— P. 354, 3d 1.

from top, for *• fiv e," read " eight ;" 1 1th 1., for " 240 to 260," read " about 330 ;" Hth
I, for "seventy-five,'' read "140;" 11th 1. from bottom, for "fifty to sixty," read
** 10."—P. 356, 16th L from top, for *Hv.o hundred and sixty," read " 380."

Vol. xiii, p. 119, 4th 1. from top, for^."-90^ west of the Urals," read " 90° east of
the auriferous range of Australia."—P. 123, 6th 1. from bottom, for "2du3" read
"2do."—P. 218, 17th 1. from bottom, for "grapes." read "grasses"—P. 372, 8th 1,

from top, for "perosyd," read "protoxyd;" 16th 1. from bottom, for "this city,"
read "Montreal."

Vol xiv, p. GO, 2nd 1. from top, for « C. Bechi," read " E Bechi ;" 10th 1. from top,
for " Jargionite," read " Targionite."—P. 62, 1. 20 from bottom, for " M : T " read "M
or T."--P, 64

6th 1. from bott

Vol. XV, p. 297, 10th 1. from top, for "Eocene Tertiary," read " Cretaceous."—P.
S25, line 11 from top, for "northeastern," read "northwestern."—P. 358, 1. 11 from
bottom
volumes.

read
read
bottom, for "ibid." read *' J. f. pr. Ch., Ivii, 276."

Vol. xvi, p. 250, 18 1. from bottom, for '' Melanipyrvm pedkidaris" read " Melain^
pj/rum, Fcdictdarhr—P. 265, 15 1. from top, for "Trommel," read "Trommer."-^P,
2S0, § 13, for ''Natur;' read " steierr—?. 289, 5 I from bottom, for "passed," read
*' proposed."

Vol. xvii, p. 237, in part of the edition, line 10 from bottom, for " 0. enatica,'' read
« 0. erratica:'—P.2\l, line 10 from bottom, for " Ca S," read " Cd S."—P. '^20, line 7
fn>m top, for "1:3: 4." read "1:3: 4^."—P. 240, to the analysis, add " phosphorua
0'21."— P. 287, line 9 from top. for "6 p.m." read "10 p. m.;'*^ line 21 from bottom,
for « 59° 27." read ** 127° 9."—P. 333, lines 10 and 11 from bottom, for "Mr." read
'*Dr"—P. 431, IGth 1, from top, after ilmenite, add "to calcite and other species."

Vol. xviii, the last line of p. 19 should be transferred to the bottom of p, 18. An
error on p 65 is corrected on p. 300.—P. 415, line 23 from top, dele "all but two of."

Vol. xix, p. 6, 21 1. from bottom, for " 1852," read " 1853."—P. 160, 6 L from top,

for " Goucb," read " Couch."
Vol XX, p, 161, to the title add "by Prof. 0. N. Stoddahd."—P. 178, 19th 1. from

top, for « 1838," read « 1853."—P. 274, for "Nieder, Pobel," read '^i^ieder-PobeL"

, 12th 1. from top, for *' 6SlSi + 12fl," read "SXlSi+yfi"—P 451
•ttom, for " 129," read "124."

'


