University of Oklahoma College of Law
University of Oklahoma College of Law Digital Commons

American Indian and Alaskan Native Documents in the Congressional Serial Set: 1817-1899

7-1-1888

Annual Report of the Board of Regents of the Smithsonian
Institution, showing the operations; expenditures, and condition of
the Institution to July, 1888

Follow this and additional works at: https://digitalcommons.law.ou.edu/indianserialset

b Part of the Indigenous, Indian, and Aboriginal Law Commons

Recommended Citation
H.R. Misc. Doc. No. 142, 50th Cong., 2nd Sess. (1888)

This House Miscellaneous Document is brought to you for free and open access by University of Oklahoma College
of Law Digital Commons. It has been accepted for inclusion in American Indian and Alaskan Native Documents in
the Congressional Serial Set: 1817-1899 by an authorized administrator of University of Oklahoma College of Law
Digital Commons. For more information, please contact Law-LibraryDigitalCommons@ou.edu.


https://digitalcommons.law.ou.edu/
https://digitalcommons.law.ou.edu/indianserialset
https://digitalcommons.law.ou.edu/indianserialset?utm_source=digitalcommons.law.ou.edu%2Findianserialset%2F7748&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/894?utm_source=digitalcommons.law.ou.edu%2Findianserialset%2F7748&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Law-LibraryDigitalCommons@ou.edu







LETTER

FROM TUE

SECRETARY OF THE SMITHSONIAN INSTITUTION,

ACCOMPANYING

The annual report of the Board of Regents of that Institution to the end of
June, 1888.

SMITHSONIAN INSTITUTION,
Washington, D. C., July 1, 1888,
To the Congress of the United States:

In accordance with section 5593 of the Revised Statutes of the United
States, I have the honor, in behalf of the Board of Regents, to submit
to Congress the annual report of the operations, expenditures, anc con-
dition of the Smithsonian Institution for the year ending June 30, 1888,

I have the honor to be, very respectfully, your obedient servant,
S. P. LANGLEY,

Secretary of Swithsonian Institution.
Hon. JouN. J. INGALLS,
President of the Senate, pro tem,
Hon. JouN G. CARLISLE,

Speaker of the House of Representatives.
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JOURNAL OF PROCEEDINGS OF THE BOARD OF REGENTS OF
THE SMITHSONIAN INSTITUTION.

.

WASHINGTON, January 11, 1888.

The stated annual meeting of the Board of Regents of the Smithso-
nian Institution was held this day at 10:30 o’clock A. M.

Present : Chief-Justice M. R. WAITE, Chancellor of the Insmtu‘mon,
Hon. 8. 8. Cox, Hon. W. W. PHELPS, Hon JosepH WHEELER, Dr.
HEeNrRY CoPPLE, Dr. J. B. ANGELL, Dr. J. C. WELLING, General M.
C. Mr16s, and the Secretary, Professor LANGLEY.

Excuses for non-attendance were read from Dr. NoAH PORTER and
Senator J. S. MORRILL. The Secretary made a statement that the ab-
sence of Dr. AsA GRAY was caused by his severe illness.

The journal of the proceedings of the Board at the meetings on Janu-
ary 12 and November 18, 1887, was read and approved.

The Sccretary stated that in accordance with the instructions of the
Board at the last meeting, he had again consulted with the widow of
the late Professor BAIRD, and ascertained that while she desired to
defer to the wishes of the Regents, her own preference would be that
the interment of the remains of her husband should be strictly private.
It was necessary therefore to depart from the arrangements which had
been contemplated at the last meeting of the Board, and by the advice
of the Executive Committee, a meeting of the Board of Regents was not
called as had been anticipated in December, and the stated annual
meeting is therefore now held at the regular timne, as provided by the
regulations of the Board of Regents.

The Chancellor announced the appointment by the President of the
Senate, on December 19, 1887, of Hon. Randall L. Gibson, of Louisiana,
as a regent of the Smithsonian Institution, vice Senator Maxey, whose
term had expired.

The Chancellor also announced the appointment by the Speaker of
the House of Representatives, on January 5, 1888, of Hon. S. 8. Cox,
of New York, as regent, vice Hon. O. R. Singleton, who had not been
re-elected to Congress; and on the 10th of January, of Flon. Joseph
Wheeler, of Alabama, vice Hon. W. L. Wilson, and the re-appointinent
of Hon. W. W. Phelps, of New Jersey.

Dr. Welling, chairman of the Executive Committee, presented its an-
nual report for the year ending June 30, 1887.
Dr. Welling, in presenting the report, called attention to a paragraph
on the third page, relative to the appropriation for ¢ ethnological re-
XI
























JOURNAL OF PROCEEDINGS. XIX

the other friends and associates of the late Chief-Justice who will bear
his remains to their last resting place in Ohio.

Resolred, That these resolutions be entered on the minutes of the
Board, and that the Secretary be requested to send a copy of them to
the family of our departed friepd in token of our sincere condolence
with them in their great affliction.

On motion of Senator Cullom it was resolved, that Acting Chief-
Justice SAMUEL F. MILLER be elected Chancellor pro tem.

On taking the chair, Justice Miller remarked that in this hour of
grief it was a consolation to be honored with the appointment which
had just been conferred upon him, especially as it was not a necessity
of law that he as Acting Chief-Justice should have been selected to fill
this important position. While it would not be expected of him on the
present occasion to deliver a eulogy on the late Chanceller, it was only
proper for him to say that, sitting beside Judge Waite as he had done
for four hours a day for about fourteen years, he felt as well qualified
to appreciate his character as any man living. He was an able judge,
an upright man, honest in every fiber of his nature. No sophistry
could induce him to act in violation of his conscience. He never was led
to believe ouly what he desired to believe, or to decide against his con-
victions of right. He was a sound jurist, and above all an able manager
of our complicated legal administrative affairs. We can not do too
much to honor his memory. '

He thanked the gentlemen of the Board for the honor they had con-
ferred in electing him Chancellor. ‘

On motion of Mr. Phelps, it was resolved, that all or any of the mem-
bers of the Board, and the Secretary, who wish to attend the funeral
services of the late Chancellor at Toledo, be appointed to represent the
Board of Regents.

On motion, the Board then adjourned sine die.






REPORT OF THE EXECUTIVE COMMITTEE OF THE BOARD OF
REGENTS OF THE SMITHSONIAN INSTITUTION.

(For the year ending 30th of June, 1888.)

To the Board of Regents of the Smithsonian Institution:

The Executive Committee of the Board of Regents of the Smithsonian
Tustitution respectfully submits the following report in relation to the
funds of the Institution, the appropriations by Congress for the National
Museum and other purposes, and the receipts and expenditures for the
Institution and the Museum for the year ending June 30, 1883.

Condition of the fund July 1, 1888.

The amount of the bequest of James Smithson deposited in the
Treasury of the United States, aceording to the act of Congress of
August 10, 1846, was $515,169. To this was added, by authority of
Congress, act of February 8, 1867, the residuary legacy of Smithson,
and savings from annual income and other sources, $134,831. To this
$1,000 was added by a bequest of James Hamilton, $500 by a bequest
of Simcon Habel, and $51,500 as the proceeds of the sale of Virginia
bonds owned by the [nstitution, making in ail, as the permanent Smith-
son fund in the United States Treasury, $703,000.

Statement of the Receipts and Expenditures of the Smithsonian Institution
July 1, 1887, to June 30, 1888.

RECEIPTS.
Cash on hand July 1, 1387 c.eci vioinr ciii e i $1,423.14
Interest on the fund, July 1, 1887._..
....................... 4 X
Interest on the fund, January 1, 1838 % 2, 180.00
Casli from sales of publications ... ............._.. $481.75
Cash from repayments of freight, ete. .oouo oo .. 27111
: — 752.86
Total receipts. ... i e e e 3{5447356. 00
EXPENDITURES.
Building :
Repairs, care, and improvements. .........._... 2, 682.37
Fuarniture and fixtures .... ... ... . ... ..., 1, 088. 64
— $3,771. 01
Expenditures (carried Lo 3,771. 01

XX1






REPORT OF THE EXECUTIVE COMMITTEE, XXIIT
Isxpenditures during 1887-"88.
Salaries or compensation:

1 curator {part of year), at $175 per month... .... $598.39
1 clerk, twelve months, at $150 per month ... .... 1,800.00

1 clerk, twelve months, at $100 per month .._.... 1,200. 00
1 clerk, eight months, at $75 per month.... .. ... 600. 00
1 clerk, six months, at $75 per month.........._. 450. 00
1 clerk, eight months, at $65 per month.......... 520,00
1 clerk, twelve months, at $§60 per month........ 720. 00
1 clerk, six months, at $60 per month ... ..._.. 360. 00
1 clerk, eight months, at $60 per month......... 480. 00
1 clerk, four months, at $60 per month ........_.. 240. 00
1 clerk, four months, at $55 per month........... 220. 00
1 copyist, four months, at $40 per month.........  160.00
1 copyist, special. ... .ol 40. 65
1 packer, nine months, at $75 per month_......_. 675,00
1 packer, five months, at $50 per month ...... ... 250. 00
1 messenger, nine months, at $20 per month... ... 180. 00
1 laborer, two months, at $40 per month......... 80. 00
1 agent (Germany), One Year .......coceuoeen ... 1, 000. 00
1 agent (England), one year..................... 500. 00
Total salaries and compensation.. ... ... ... $10, 074. 04
Freight. oo e iecceeaaaat 924. 54
Packing-boxes ... . i i ieecee i iiciaaacaae. 527. 00
30 BT *230. 50
PoOStage . oo i 100. 00
Binding records. ..., ... e 88. 00
Date stamps ... . i i it ciee et c e 5.75
. Totalexpenditure. ... . oo eiie i eeae.aoo..$11,949,.83.

Balance unexpended July 1, 1888. ... corecovr ceecee ieceee cvemas 50. 17
NORTH AMERICAN ETIINOLOGY.

An appropriation of $40,000 was made by Congress for the fiscal year
ending June 30, 1888, for the prosecution of ethnological researches
under the direction of the Secretary of the Smithsonian Institution.
The actual conduet of these investigations has been placed by the Sec-
retary in the haunds of Maj. J. W, Powell, Dircctor of the Geological
Survey. Theabstractsof expendituresand balancesheets for this appro-~
priation have been exhibited to us; the vouchers for the expenditures,
after approval by theSecretary, are paid by the disbursing clerk of the
Bureau of Ethnology and transmitted to the accounting officers of the
Treasury Department for settlement.

The balance available to meet outstanding liabilities on the 1st of
July, 1888, as reported by the official disbursing agent, is $7,847.08.












REPORT OF THE EXECUTIVE COMMITTEE.

Preparators :

1 artist (per month), at ... ... oioieiiiiiain e oo .. $110.00

XXVII

1 photographer (per month), at ........ ..ol 150. 00
1 taxidermist (per month), at .. ... ol ieeai il 150. 00
1 taxidermist (per month), at.... . ... .. ... ... .l il 80. 00
1 taxidermist (per month), at.... .o ol ioiun iioiiiaae. 70. 00
1 assistant taxidermist (per month), at ... ... 60. 00
1 modeler (per month), at « cees i con it 125.00
1 modeler (per diem), . .cceeeiemime iemee i et 4.00
2 preparators (per month), at.............. ...l 100,00
1 preparator (per month), at... .. ... ... ... 75.00
1 preparator (per month), at .............oo L.l 65. 00
1 preparator (per month), at ...... ... ... ... Ll 60. 00
1 preparator (per month), at ...... oo il 50. 00
———— $13,675. 07
Buildings and labor:
1 superintendent of buildings (per month), at.......... ceee 135,00
1 assistant superintendent (per month), at ccoo ..o 100. 00
1 assistant superintendent (per month), an .................. 75.00
13 watchimen (per month), at.... ... ... .c.ieee o0 50,00
4 skilled laborers (per month), at .......................... 50. 00
2 gkilled laborers (per diem), at .o.ovoceeioooie i aiaas 2.00 -
1 laborer (per month), at................. ceeeecmeezaaas 46, 00
2 laborers (per month), at ... ... . . ..ol 45.00
8 laborers (permonth), at ... ..ol ol iia e 40. 00
12 laborers (per diem), at .. ..o ool et 1.50
1 atteudant (per month), at ... ..o ..ol 40. 00
2 attendants (per month), at . ... ... ... 35. 00
3 cleaners (per month), at. ... ... ... ... ... 30.00
1 cleaner (per month), at. ... ..o..oooioi il 20.00
2 cleaners (per diem), at «cu..oooiion oo e e 1.00
1messenger (per month) at. .. ..o .. 75,00
1 messenger (permonth) at ..o .o el il 65, 00
1 nessenger (per month) at ....... oL o.ooL.o.o... 45. 00
1 messenger (per month) at ....e. .o ool il 37.00
1 messenger (per month) at ... ..o LoL.oioi.L.. 20. 00
——— 283, 386.52
Total salaries and compensation. .. .o...oovaiiaieaecii oo, $96, 511,53
NATIONAL MUSEUM,—FURNITURE: AND FIXTURES.
Appropriation for fiscal year ending June 30, 1833 : For cases, furniture, -
fixtures, and appliances reqnired for the exhibition and safe-keeping
of the collections of the National Museum, including salary or com-
pensation of all necessary employés. .. ... ........................ &10.000. 00

Classification of erpenditures.

Salaries and compensation :
Engineer of property, work inspector, clerks, and

COPYISES « oo . $3,970. 00
Carpenters... ... ....._._........ e 7,807.75
Painters ... . 2,020. 00
Laborers.....o ... ... ... 4, 926. 04
Cleaners ....... ... .. ... ........ I, 480. 00

£19,203. 79






REPORT OF THE EXECUTIVE COMMITTEE. XXIX
Classification of expenditures.

Salaries and compensation:

EDGINEOT .o amemee e e e U $1, 440. 00
Telegraph and telephone clerks............... . 1,140.00
Firemen and machinists. .. ...cocas ool 3,473.36
Total salaries and compensation....... .. ... ..... $6, 053. 36
Coaland wood ...eommmiiaiiee el 3,014, 08
L€ N e 795, 09
Telephones ...... R 583. 65
Electric Work .. ... ioiueeimme i i 203. 20
Rental of call boxes.......... e e 110, 00
Heating repairs........cciceeeeeetaccmnannnns 389.73
—_ 5,190.75
Total expenditires. covee o onaee e i it cacetmmane e $11,244. 11
Balauce July 1, 1888, to meet outstanding liabilities...._..... $755. 89

Salaries and compensation paid from the appropriation for heating and lighting, 1887~

1888.
1 engineer (per month), at..ceeeiieeierneniiiieniaeianaaeoan. $120.00
1 telegraph clerk (per month), at... ..o ooaeiiai L, 40. 00
1 telephone clerk (permonth), at. ... ... ....oo il 55. 00
1 fireman and machinist (per month), at ............ e e 65. 00
1 fireman (per month),at ... ... ... .. ... ..ol 50. 00
8 firemen (temporary) (permonth), at ... ... ... ... iiiiiiiea.. 50, 00
Total salaries and compensation ... ....coeviceiaieiinennnannnaan $6, 053. 36

NATIONAL MUSEUM.—OTHER APPROPRIATIONS.

Preservation of collections, 1886 :
Balance of appropriationJuly 1, 1887. . ccaeiiieiiiie i i iianan 1.96
This balance remains July 1, 1388.

Preservation of collections, 1887 :

Balance of appropriation July 1, 1887 ... ... ooan ccooot 5,991, 17
Expended during year ending June 30, 1883. .. .. ... ... ... 5.991. 15
Balance unexpended July 1, 1838, ... . . . .iiiaaia.l.o.. .02

Furniture and fixtures, 1856 :
Balance of appropriation July 1,1887 .. .c. . iiiaiiiiain oo, 45.05
This balance remaius July 1, 1538.

Furniture and fixtures, 18587 :

Balance of appropriation July 1, 1837.. ... ... ....._ .. 2,809, 80
Expended during year ending June 30, 1888................ 2,734.83
Balauce munexpended July 1, 1888 . oo oo i e e e 74,97
Presgervation of co'lections, armory, 1836 :
Balance of appropriation July 1, 1887 ...... ... ........ ... 46. 14
Expeuded during year ending Juue 30, 1883, ... ... .. ... 35,50

Balance upexpended July 1, 1888..... . 7.64






REPORT OF THE EXECUTIVE COMMITTEL. XXXI

The committee has also examined the accounts of the National Mu-
seum, and find that the balances above given correspond with the cer-
tificates of the disbursing officers of the Interior and Treasury Depart-
ments. :

The quarterly accounts current, the vouchers, and journals have been
examined and found correct.

Statement of reqular income from the Smithsonian fund, to be available for use in the year
ending June 30, 1889.

Balance on hand June 30, 1888 . ... o i i i $4, 809, 23
Interest due and receivable July 1, 1888 .. .. ... oo oo, 21, 090. 00
Interest due and receivable January 1, 1883 ...... oo ool aea ool 21,090,00

Total available for year ending June 30, 1889 . oveenievriineaaaos $46, 989. 23

Respeettully submitted.
James C. WELLING,
M. C. ME1Gs,
of Bxecutive Committee.
WASHINGTON, December G, 1888,






ACTS AND RESOLUTIONS OF CONGRESS RELATIVE TO THE
SMITHSONIAN INSTITUTION, NATIONAL MUSEUM, ETC.

(In continunation from previous reports.)

[Forty-ninth Congress, first session, 1885-'36. ]
SMITHSONIAN INSTITUTION.

JOINT RESOLUTION (No. 2) filling existing vacancies in the Board of Regents of
the Smithsonian Institution.

Resolved by the Senate and House of Representatives of the United States
of America in Congress assembled, That the existing vacancies in the
Board of Regents of the Smithsonian Institution of the class ¢ other
than Members of Congress,” shall be filled by the re-appointment of
John Maclean, of New Jersey; Asa Gray, of Massachusetts; Henry
Coppée, of Pennsylvania, and the appointment of Montgomery C. Meigs,
of the city of Washington, vice William T. Sherman, whose term has
expired and who is no longer a citizen of Washington.

(Approved, December 26, 1835. Forty-niuth Congress, first session.
Statutes, 1835-'86.)

INTERNATIONAL EXCHANGES.

NAVAL OBSERVATORY: For payment to Smithsonian Institution for
freight on observatory publications sent to foreign countries, one hun-
dred and thirty-six dollars.

(Legislative, executive, and judicial appropriation aet. Approved
July 31, 1886, chapter 827.)

WAR DEPARTMENT.—For the transportation of reports and maps to
gore]ig'n countries, through the Smithsonian Institution, one hundred

ollars.

0 (Sundry ecivil appropriation act. Approved August 4, 1886, chapter
02.) '

INTERNATIONAL EXCHANGES, SMITHSONIAN INSTITUTION: Ior ex-
penses of the system of international exchanges between tha United
States and foreign conutries, under the direction of the Swinithsonian
Institution, including salaries or compensation of all necessary em-
ployés, ten thousand dollars,

‘o(b‘)un(]ry c¢ivil appropriation act. Approved August 4, 1886, chapter
902,

NORTII AMERICAN ETHNOLOGY.
NORTH AMERICAN ETHNOLOGY. SMITHESONIAN INSTITUTION: For

the purpose of continuing ethnological researchies among the American
I1. Mis. 142 111 XXXII







ACTS AND RESOLUTIONS O CONGRESS. XXXV
[Forty-ninth Congress, second session, 1886-1857.]
SMITHSONIAN INSTITUTION.

JOINT RESOLUTION (No. 5) appointing James B. Angell a member of the Board of
Regents of the Smithsonian Institution.

Resolved by the Senate and House of Representatives of the United States
of America in Congress assembled, That the existing vacancy in the Board
of Regents of the Smithsonian Iustitution of the class ¢ other than mem-
bers of Congress,” shall be filled by the appointment of James B. Angell,
of the State of Michigan, in place of John Maclean, deceased.

(Approved Jan nary 19, 1887, Forty-ninth Congress, second session,
Statutes, 1886-'87.)

SMITHSONIAN INSTITUTION : For urgent and necessary repairs to cen-
tral and western portions of the Smithsonian Institution building, fif-
teen thousand dollars.

(Sundry civil appropriation act. Approved March 3, 1887, chapter
-362.) :

INTERNATIONAL EXNCHANGES.

INTERNATIONAL EXCHANGES, SMITHSONIAN INSTITUTION: For ex-
penses of the system of international exchanges between the United
States and foreign countries, under the direction of the Smithsonian
Institution, including salaries or compensation of all necessary em-
ployés, twelve thousand dollars,

NAVAL OBSERVATORY : Ifor payment to Swithsonian Institution for
freight on Observatory publications sent to foreign countries, one hun-
dred and thirty-six dollars. :

(Legislative, executive, and judicial appropriation act. Approved
March 3, 1887, chapter 392,)

NORTH AMERICAN ETHNOLOGY,

NORTH AMERICAN ETHNOLOGY, SMITHSONIAN INSTITUTION: For
the purpose of continuing etlinological researches among the American
Indians, under the direction of the Seecretary of the Smithsonian Insti-
tution, includingsalaries or compensation of all necessary employés, forty
thousand dollars. '
36(S)mldry civil appropriation act. Approved Mareh 3, 1887, chapter
362.

NATIONAL MUSEUM.

HEATING AND LIGHTING THE NATIONAL MUSEUM: For expense of
heating, lighting, and electrical and telephonic service tor the National
Museum, twelve thousand dollars.

PRESERVATION OF COLLECTIONS OF 7THE NATIONAL MUSEUM:
TFor the preservation, exhibition, and increase of the collections from
the surveying and exploring expeditions of the Government, and from
other sonrees, including salaries or compensation of all necessary em-
ployees, one hundred and sixteen thousand dollars.

FURNITURE AND FIXTURES OF THE NATIONAL MUSEUM : For cases,
farniture, fixtures, and appliances required for the exhibition aud safe-
keeping of the collections of the National Museum, including salaries
or compensation of all necessary employees, forty thousand dollars,
(Sundry ¢ivil appropriation act. Approved March 3, 1387, chapter 362.)






ACTS AND RESOLUTIONS OI' CONGRESS. XXXVIT

NORTH AMERICAN ETINOLOGY.

For North American Ethnology, Smithsonian Institution, forty-nine:

dollars and nine cents.
(Urgent deficiency act. Approved March 30, 1888, chapter 47.)

NATIONAL MUSEUM.

C1aP. 124.—AN ACT to purchase of the widow and children of the late General
James Shields certain swords.

Whereas the State of Illinois and the State of South Carolina, after
the war with Mexico, each presented to the late Geeneral James Shields
a sword, in consideration of gallant and meritorious services rendered
by him in said war; and

Whereas he has left surviving him a widow and three minor cbildren,
with but limited means of support, and said swords, though costly and
valuable, can not be divided and apportioned between said children,
and their value is needed for the education and support of said children :
Therefore,

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the Secretary of War be,
and he is hereby, authorized and directed to purchase of said widow and
children said swords, at their actual cost, not to exceed the sum of ten
thousand dollars, to be paid for out of any money in the Treasury not
otherwise appropriated, and when so purchased the same to be depos-
ited with the other military archives of the nation, in some public place
at the National Museum.

(Approved, April 19, 1888, chapter 124.)

CINCINNATI EXPOSITION.

AN ACT making an appropriation to enable the several Executive Departments of
the Government and the Bureau of Agriculture and the Smithsonian Institution,
including the National Museum and Commission of Fish and Fisheries to partici-
pate in the Centeunial Exposition ot the Ohio Valley and Central States, to be held
at Cincinnati, Ohio, from July fourth to October twenty-seventh, eighteen huundred

and eighty-eight.

Whereas the States which comprise the Northwest Territory and the
adjacent States will hold at Cincinnati, Ohio, from July fourth to Octo-
ber twenty-seventh, eighteen hundred and eighty-eight, a centennial
exposition commemorative of the organization of the Northwest Terri-
tory, under the ordinance of seventeen hundred and eighty-seven, in
which exposition all the States and Territories of the United States and
the General Government have been invited to participate, the object
being in said exposition to present a panorama of the nation’s resources
and present state of progressive development by an exhibition of the
products of agriculture, of the various industries and fine arts; also the
results of advancement made in the sciences; the whole illustrating the
opportunities secured to and the possibilities which wait upon the eiti-
zens of this Republic; and

Whereas the citizens of the Ohio Valley and the several States adja.
cent thereto have made suitable and adequate preparation and arrange-
ments for holding said exposition, and are desirous—and it being fit and
proper—that the several Ixecutive Departments of the Government,
the Dep rtment of Agriculture, the Smithsonian Institution, including
the National Maseum and Commission of Fish and TFisheries, should
participate in said exhibition : Therefore,
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said accounts: Provided, That payment of the expenses incurred by the
committee of Congress shall be made on vouchers approved by the
chairman of said committee.

That the head of each of said Executive Departments and of the De-
partment of Agriculture, Smithsonian Institution, and Commission of
Fish and Fisheries shall, from among the officers or employees thereof,
appoint a suitable person to act as representative of such Department
or Bureau, and said representative shall, under the direction and con-
trol of the head of the Department or Bureau, supervise the preparation
and conduct of the exhibits herein provided for.

That no officer or employee appointed as aforesaid shall be paid extra
or additional compensation by reason of services rendered in virtne of
such employment; but nothing herein shall be so construed as to pre-
vent the payment of the just and reasonable expenses of any commit-
tee, officer, or employee appointed or employed under and by virtue of
the provisions of this act.

That all articles imported from the Republic of Mexico or the Domin-
ion of Canada for the purpose of being exhibited at said exposition
shall be admitted free of duty, subject, however, to such conditions and
regulations as the Secrctary of the Treasury may impose and prescribe.

Approved, May, 28, 1888.

JOINT RESOLUTION (No. 30) declaring the true intent and meaning of the act
approved May twenty-eighth, eighteen hundred and eighty-eight.

Resolved by the Senate and House of Representatives of the United States
of America in Congress assembled, That it is the true intent and meaning
of the act of Congress approved May twenty-eighth, eighteen hundred
and eighty-eight, by the President of the United States, entitled ¢ An
act making appropriation to enable the several Executive Departments
of the Government, and the Bureau ot Agriculture, and the Smithsonian
Institution, including the National Museum and the Commission of Fish
and Fisheries, to participate in the Centennial Exposition of the Ohio
Valley and Central States, to be held at Cincinnati, Ohio, from July
fourth to October seventh, eighteen hundred and eighty-eight,” that
the President of the United States may, in his discretion make an order
directing that any documents, papers, maps not original, books or other
exhibits which properly and pertinently relate to the establishment of
civil government in the territory northwest of the Ohio River, may be
sent upon an executive order from any of the several Departinents in
said act named, or from the exhibits now at Cincinnati, and that the
appropriation of money in said act to defray the expenses of such ex-
hibits, may be made applicable, in so far as the President of the United
States may direct, to the payment of the expenses of the care, trans-
portation to and return of such exhibits from Marietta. And the same
shall be paid from such fund heretofore set apart for each Department
as the President may order. Nor shall anything in said act be so con-
strued as to prevent the purchase ot suitable materials, and the em-
ployment of proper persons, to complete or modify series of objects, and
classes of specimens, when in the judgment of the head of any Depart-
ment such purchase or employment, or both is necessary in the proper
preparation and conduct of an exhibit. Nor to authorize the removal
from their places of deposit in Washington of any original paper or
document or laws or ordinances whatever.,

Approved, July 16, 1888,
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FURNITURE AND FIXTURES OF THE NATIONAL MUSEUM: For cases,
furniture, fixtures, and appliances required for the exhibition and
safe-keeping of the collections of the National Museum, including
salaries or compensation of all necessary employees, forty thousand
dollars,

That the Secretary of the Smithsonian Institution shall submit to
Congress at its next session a detailed statement of the expenditures
of the fiseal year eighteen hundred and eighty-eight under appropria-
tions for ‘International Exchanges,” ¢ North American Ethnology,”
and the ¢ National Museum,” and annually thereafter a detailed state-
ment of expenditures under said appropriations shall be submitted to
Congress at the beginning of each regular session thereof.

(Sundry civil appropriation act. Approved October 2, 1888, chapter
1069.)

For the National Museum, tor printing labels and blanks and for the
“Bulletins” and annual volumes of the ¢ Proceedings” of the Museum,
ten thousand dollars.

(Sundry civil appropriation act, approved October 2, 1888, chapter
1069.

Fog preservation of collections, National Museum, eighteen hundred
and eighty-five and prior years, to pay the c¢laim n umbered fifty-two
thousand one lhundred and eighty-two, in said Executive Document,
number three hundred and seventy-seven, sixty dollars.

(Deficiency appropriation act, approved, October 19, 1838, chapter
1210.)

AN ACT for the relief of Semon Bache and Company.

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the Secretary of the Treas-
ury be, and he is hereby, authorized to pay to Semon Bache and Com-
pany, of New York, the sum of three thousand five hundred and sixty-
two dollars and fifty-six cents, out of any money in the Treasury not
otherwise appropriated, for the purpose of refunding the duty paid by
said firm upon glass from imported stock furnished to the National
Museum and the New Orleans, Louisville, and Cincinnati Expositions
or exhibition cases.

(Approved September 26, 1888, Private laws, chapter 1043.)






REPORT OF SAMUEL P. LANGLEY,

SECRETARY OF THE SMITHSONIAN INSTITUTION, FOR 1887-'83.

To the Board of Regents of the Smithsonian Institution :

GENTLEMEN : I have the honor to present with this the customary
report for the year ending June 30, 1888.

This year is memorable for the loss to the Institution, not only of its
Chancellor and of others to be mentioned later, but of its late Secretary,
Spencer . Baird.

I have endeavored elsewhere to characterize his character and serv-
ices, while yet feeling that one who has been so recently called to fill
his place is hardly the fittest person to adequately describe them ; but
that may surely be repeated here which is no secret to any one, that
a most honored and useful life, which might have been prolonged for
many years, came to an end which can not but be called premature,
largely through a too self-sacrificing devotion to the public service.

I shall also have to speak later of the loss to the Institution of its
Chancellor, the late Chief-Justice of the United States—a man whom
those honored with his acquaintiance grew, in proportion to their
knowledge of him, to look up to and trust; and of one of its Regents,
Prof. Asa Gray, pre-eminent in science, but in whom, as in the Chief-
Justice, the qualities of the intellect were supplemented by others, such
that both inspired even in their official relations, a feeling not only of
respect, but of affection, which the formal intercourse of public life
rarely brings.

The past has, indeed, been a fatal year to the Institution; but these
great losses have been spoken of at length in its necrology, and I will
now ask to be allowed to preface this and the rest of my report by a
few personal words.

Although long acquainted with both Professor IHenry and Professor
Baird [ had no official relationship with either until two years ago, when
the latter, in view of the end which he must have felt to be approaching,
asked me if I was disposed to assume a connection with the Institution
while continuing the scientific researches to which iy life had been
chiefly devoted.

The position then tendered me, and later at your hands, that of Sec-
retary, was accepted, from the knowledge that in your view such re-
searches for the increase of knowledge, no less than administrative la-
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would not be perhaps impossible, but it would certainly be difficult, to
make such a permanent arrangement consistently with the independence
of the Smithsonian, and its continued devotion to the original objects
of its being; but since the project is from time to time renewed, it may
not be superfluous to observe that in any case the Museum would stand
on an entirely different footing from any other governmental bureau of
applied science, if only because it has been created in a very consider-
able degree out of the endowment income of the Institution; while other
scientific bureaus have grown up wholly independent of the Smithso-
nian, which has neither legal nor moral title to their property.

It must be admitted, however, that the line of demarcation, even in
the Museum, between the property to which the Smithsonian has an
undoubted legal title; that to which this claim is only presumptive; and
that to which it has no claim, is not in all cases at present clearly drawn,
and we are endeavoring to remedy this uncertainty. As regards the
care of this property, a great gain has been made in the past year by
carrying out (with the concurrence of the Secretary of the Interior) the
wishes which the Regents expressed in regard to the Museum at their
last meeting; so that it is no longer uncertain how far this caré falls
upon the Institution, and how far upon the Interior Department.

Reference has just been made to the question of the general policy to
be followed by the Smithsonian with regard to its accepting the charge
of other Government departments of science, and this question is so far
from being an idle one that the Secretary has been called upon during
the past year to consider whether it was his duty to advise that the Iish
Commission, which until lately had such intimate though unofficial re-
lations with the Institution, should be united with it by a legal bond,
or not. While feeling that it would be in many respects most desira-
ble to connect with the Smithsonian the purely scientific portions of the
Fish Commission and its apparatus of research, he could not but recog-
nize that these were almost indissolubly mingled with certain great
utilitarian interests, which were not equally proper subjects of the
Smithsonian’s care; and after cousultation with those Regents whose
advice he could separately obtaiu, he felt unable to urge such a union
with any confidence that it would meet the approbation of the Board.

The President saw fit to appoiut as Commissioner, Dr. G. Brown
Goode, the Assistant Secretary of the Smithsonian Institution, who,
while still, with my full consent, retaining that place, accepted the
office provisionally, from a sense of duty to the interests of the Rish
Commission, concerning which Le had obtained an intimate acquaint-
ance under the late Professor Baird.

Having placed these interests on a proper footing ; after a brief period
of laborious but wholly gratuitous service, he declined the higher salary
and permanent appointment of Commissioner which was pressed upon
him, and resumed the duties here to which his scientifie life has been
chiefly devoted.
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FINANCES.

While with this is presented the report of the Executive Committee
and other statements, showing that the funds are in the usnal sense in
a satisfactory condition, this seems to be a proper oceasion to say some-
thing about the larger questions of finance, for, as time passes, the
purchasing power of money impereeptibly but surely alters, until finally
the consideration is forced upon us that these slow changes, though
almost inappreciable from year to year, have, in the half century already
clapsed since Congress accepted Smithson’s bequest, essentially dimin-
ished the actual value of the fund, while its nominal value remains
unchanged. _

I do not now refer merely to the fact that we measure all things by
another scale in 1888 from what we did in 1836; or that, owing to the
immense increase of public wealth, the capital of the original bequest,
which then was greater than any but a few private fortunes, has be-
coime relatively so inconsiderable to-day. More than this is meant. It
is meant that the actual purchasing power of each dollar is, for our
purposes, notably less; that it is being forced upon us that we can not
print as many books, or pay as many employés, or make as many re-
searches as when the scheme of expenditure was first fixed, and that,
consequently, a scheme which was wise then, because not only desirable
but feasible, is not necessarily so now.

I know that this eonsideration is not presented to the Regents for the
first time, and that ascommittee of their nuwber, as long ago as 1877,
observed—

“That the income of the Smithsonian fund, while nominally fixed, is
growing actually less year by year, with the rapidly-changing value of
money, and of less and less importance in,the work that it accomplishes
with reference to the immense extension of the country since the Gov-
ernment accepted the trust.”

In a time, short with reference to the probable life of the Institution,
the income of the Smithsonian fund proper will necessarily become en-
tirely inadequate to carry on the objeet of Henry’s care on the scale
which he inangurated. IXven when this is the case, it seems to me that
this income of the Smithsonian bequest will stiil have a value wholly
beyond its nominal one, for it will at least maintain the Iustitution in
that position of independence and disinterestedness whiclh are its most
potent means of influencing others to aid in carrying out the intention
of its founder.

It is, nevertheless, most evidently desirable that the fund should be
enlarged both by Governmental recontribution and by private bequest,
80 as to constantly represent at least the original position of its finances
relatively to those of the country and contemporary institutions of learn-
ing; a position which we can estimate from the observation that there
are several such institutions, which were at first scarcely on a par with it
financially, but whose funds, having been invested so as to share in the
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the same terms as the original bequest. By the same act the Regents
were anthorized to add to the Smithsonian fund such other sum as they
might see fit to deposit, not exceeding, with the original bequest, the
sum of $1,000,000,

The original bequestand the sums since added are therefore as follows:

Bequest of Smithson, 1846 ... ... . o i it i iaae e $515, 169. 00
Residuary legacy of Smithson, 1867...... oo e s S, 26, 210..63
Deposits from savings of income, ete., 1867, . .. ccocee i ion 108, 620. 37
Bequest of James Hamilton, 1874. ... omnr ciimomie i e 1, 000. 00
Bequest of Simeon Habel, 1880 ... oo. oo aniiemt iaeaee i e 500. 00
Deposit from proceeds of sale of bonds, 1881 ... ... cooocaiiiiiians 51, 500. 00

Total permanent Smithsonian fand in the Treasury of the United
States, bearing interest at 6 per cent. per annum...... e 703, 000. 00

At the beginning of the fiscal year the balanee on hand of the income
from the fund was $1,423.14. The interest paid semi-anuually July 1,
1887, and January 1, 1888, was $42,180.

To this was added from sales of publicationsand miscellaneous sources
$752.36, making a total available amount for carrying on the operations
of the Institution of $44,356; totalexpenditures for theyear, $39,546.77;
leaving a balance July 1, 1888, of $4,809.23.

It is proper in this connectlon to state that the Institution is charged
by Congress with the care and disbursement of sundry appropriations,
those for the past year being as follows :

For international exehanges. ... .. iiii il i ieiae e raaas $12, 000
For cthnological researchies. .. ... oo i i i ecar et aai e aaanas 40, 000
For preservation of Government and other collections in natural history,
ethnology, ete., in the National Muscum ... cooo.oviionrvoneaan coaeanann 116, 000
Yor furniture and fixtares for the National Muscunt ..ocveoeoeen e inencnan 40, 000
For heating, lighting, and clectrieal service for the Museum .........o..... 12,000

The vouchers for all the expenditures from these appropriations as
well as those from the Smithsonian income are carcfully examined and
passed upon by the Executive Committee of the Board of Regents, with
one exception—those for ethnological researches.

The disbursement of this appropriation from its commencement has
been made under the direction of Maj. J. W. Powell, who has been in
charge of the Bureau of Ethnology. ‘

The necessity of greatly increased appropriations for the proper con-
duct of the interests committed by Congress to the care of the Insti-
-tution is daily more manifest, and has been made known in the strongest
terms to the National Legislature.

The estimates prepared to be submitted for the fiscal year ending
June 30, 1889, are as follows ;

International exchanges .. e ieareaeeaee. $27,500

Ethnologieal researclhies ... oo o e e e 50,000
Presevvation of collections ... ... ... ... ... ... ... 150,000
Fuarniture and fixtures ... oo e .. 40,000
Heating, lighting, ete.......... P 12,000

279,500
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(1) That these moneys shall be disbursed under the direction of the
Smithsonian Institution.

“(2) That the estimates for the appropriations of the Museum in the
future shall be sent direct to the Secretary of the Treasury by the
Smithsonian Institution through its Secretary.” .

In obedience to the wishes of the Board of Regents thus expressed,
the matter was brought to the attention of the Secretary of the Inte-
rior, in a recent interview, by Chief-Justice Waite (the Chancellor of the
Smithsonian Institution) and myself. As a result of this meeting a
letter has been received from the Secretary of the Interior, in which he
expresses the opinion that changes may be made with great propriety
botl in the manner of voting the appropriation and in the method of
its disbursement. A copy of this letter is herewith inclosed, together
with a copy of a second letter received in response to an inquiry as to
the manner in which this change may best be effected.

In further explanation of the third request, I wish to say that this
does not involve anew appropriation, since the estimate for this amount
is included, as I understand it, in the sum of $375,525 estimated by the
Secretary of the Treasury for the printiug of the Interior Department
and its Bureans (see page 129 of the ¢ Iistimates of Appropriations,
188889 7). I may say in further explanation of this item that an ap-
propriation has thus been made for the printing of the National Museum
for at least twelve years past, and 1 am informed that the amount al-
lotted during recent years has usunally been $10,000.

L believe these changes will be in the interest of the public service,
and respectfully ask that they be made. '

I am, sir, your obedient servant,
S. P. LANGLEY,
Secretary.
ITon. SAMUETL J. RANDALL, '
Chairman of Committee on Appropriations,
House of Eepresentatives.

DEPARTMENT OF THE INTERIOR,
Washington, February 14, 1888.

Sir: I have considered the topic of the conference which 1 had the
honor to have yesterday with the Chancellor of the Smithsonian Insti-
tation and yourself, being the relation of the Interior Department to
the expenditure of the appropriation for the increase and care of the
National Museum, which is a part of the Smithsonian Institution, and
whetber there be objection to the recommendation of an independency
in the disbursement of the funds provided for its support as well as in
its management.

The first collection of scientific curiosities which appears to have been
a speeial object of care on the part of Congress was that made by the
Wilkes Exploring Expedition, provided for by the act. of May 14, 1836
(5 Stats., 29). This collection was tirst placed in the care of the Na-
tional Institution for the Promotion of Science, and afterwards was
transferred to the hall in the second story of the Patent Office. In
1846, when the act for the establishment of the Smithsonian Tnstitation
was passed, it was provided that, “ as suitable arrangements could be
made for their reception, all objects of art, and of forcign and curious
research, and all objects of natural history, plants, geological and min-
cralogical specimens, belonging or hereafter to belong to the United
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terior Department acts as the disbursing officer for the Smithsonian, and
a clerk has been assigned, as I am informed, by the Smithsonian to duty
in the Interior Department to assist the disbursing officer.

Obviously there is nothing in the relations betwéen the Smithsonian
and the Interior Department to require the continuance of this state of
things. The National Museum enjoys now an annual appropriation of
a large amount in the various items, not usually less than $150,000. In
the last act the appropriation was of $12,000 for heating, lighting, elec-
trical, and telephonic service; of $116,000 for the preservation, exhibie
tion, and increase of the collections; and of $40,000 for cases, furniture,
fixtures, and appliances ; both of the latter items embracing salaries.
These items indicate not only the considerable proportions which the
Museum has attained, but that their disbursement should be in the
hands of those who have the government of the Museum and a direct
responsibility exacted.

So far, then, from there appearing to be objection, the facts suggest -
to my mind the wisdom and desirability of providing for the National
Museum directly, and imposing responsibility for the disbursement of
the appropriation immediately upon the officers of that Institution, and
with accountability to the Treasury, as in other cases.

The aet of July 7, 1884 (23 Stats., 214), was a step in the direction -
of this independency of requiring the director of the National Museum
to report annually to Congress the progress of the Museum during the
year and its present condition.

The papers you kindly loaned me ave herewith returned.

I have the honor to be, very respectfully,
W T, ViLas,
Secretary.
Prof. S. P. LANGLEY,
Seeretary of the Smithsonian Institution.

DEPARTMENT oF THE INTERIOR,
Washington, February 20, 1888.

SIr: Replying to your favor of the 16th instant, [ beg to say that it
seems to me that so long as Congress has made the appropriation for
the current year ¢ under the Interior Department” in terms, it is neces-
sary that it shonld be expended according to the practice hitherto
prevailing; and that, if the same terms of appropriation should be
continued, it would be with the expectation that the fixed practice of
disbursement would continue also. It is therefore probably necessary
that the language of the appropriation should be changed in order to
cffect the object desired. It may be presumed the accounting officers
of the Treasury would require it.

The same observations may be applied to the appropriation for print-
ing. I think it desirable that that should be separately inade, so that
the Smithsonian Institution should be independent, in its use of the
provisions made by Congress, of this Department, and this Department
freed of care in respect to it.

Yours, respectfully,
Wu. . VILAS,
Secretary.
Prof. 8. I. LancLEY,
Seeretary of the Smithsonian Institution.
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This amendment was adopted by the Senate, rejected by the House,
and finally lost in conference committee of the two houses, so that the
increase of appropriation for exchanges is only $3,000 for the next fis-
cal year.

Preservation of collections.—The appropriation asked for this service
was $150,000. The House committee reported $120,000; the Senate
committee, $125,000, and this latter amount was finally agreed to.

Furniture and fixtures—An estimate of $40,000 was submitted, ac-
cepted by both committees, and passed by Congress.

Heating and lighting.—The original estimate  for expense of heating,
lighting, and clectrical and telephonic service for the National Museum,”
was $12,000. This sum was reported by the House Committee on Ap-
propriations and adopted by Congress without change.

Armory building.—For several years this building has been occupied
jointly Ly the National Museum and the U. S. Fish Commission, the lat-
ter paying the expenses of its care and repairs since July 1, 1885.

The House Committee on Appropriations in reporting the item of
$120,000, for “preservation of the collection of the National Museum”
inserted the following clause: “ And for the care and custody of the so-
called Armory building,” thus transferring the whole of the building and
its maintenance to the Museun.

The Scenate Committee on Appropriations, after hearing a statement
from the U. S. Fish Commissioner,* struck out this clause, and inserted
the following under the items for the Fish Commission :t

DProvided, That the building known as the Armory building, Wash-
ington, District of Columbia, is hereby transterred to the charge of the
United States Commission of IPish and Fisheries for use as a hatching
and distributing station and for offices.

These diverse views were finally reconciled by the conference com-
mittees, who reported the following, which became a law : ¢ Under the
U. 8. Commission of Fish and Fitheries”

Drovided, That the building known as the Armory building, Wash-
ington, District of Columbia, shall be occupied as at present, jointly by
the United States Commission of Fish and TFisheries and the National
Musceum.

North American Iithnology.—The regular estimate for ¢ continuing
ethnological rescarches among the American Indians, under the direc-
tion of the Secretary of the Smithsonian Institution, including salaries
or compensation of all necessary employés,” was $50,000.

The 1ouse Committee on Appropriations, however, only reported
$40,000, the sum which has been appropriated annually since 1884,
This sum was accepted by both the House and the Senate, and is the
amount appropriated. The appropriation is placed in the language of
former ycars ¢ under the direction of the Secretary,” but at his request
this with other departments is placed under the general caption “under
the Smithsonian Institution.”

* Senate Report No. 1814, p. 26. " tAct No, 1877, p. 47.
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The east room, used for the meeting of the Regents, has had such
improvements made in its ventilation as the defective construction of
the building in this respect admitted, and I have taken occasion to draw
on the differeut departments of the Smithsonian for its furniture, so
that this may recall in some measure the various interests under the

Regents’ care.
RESEARCHES,

From the foundation of the Institution the promotion of original re-
search has been regarded as one of its important functions under the
general provision of Smithison’s bequest, and by encouraging and facili-
tating the discovery of new truths it is obvious that the primary pur-
pose of the founder—the increase of knowledge—can be most efficiently
attained.

Natural seience falls into two great divisions, the biological and the
physieal, and since it has been the case that of late years the first of
these has been almost exclusively encouraged by the Smithsounian, it
was the desire of the late Sceeretary, Professor Baird, to do something
to restore the balanee, and with this end in view he had made prepara-
tions to secure an astro-physical observatory and laboratory, and though
these preparations were interrupted by his death it is understood that
through his action some friends of the Institution have already offered
to give the means for the erection of the modest structure needed for
the accommodation of such a special observatory. The site would nec-
essarily be suburban, on account of the especial need of seclusion and
the absence of tremor in the soil, such as is felt in the neighborhood of
the streets of a city.

No steps have yet been taken to secure a site, but in view of the
promise of means for the building, and the fact that the construction of
the necessary apparatus will oceupy a long time, I have ordered such
of the essential picees as are not likely to be ready, even under these
conditions, till the building is prepared to receive it. With the excep-
tion of this preparation there has been nothing done for the increase
of knowledge in the physical branches of science in the past year, but
it may be remarked that the Institution is in possession of a certain
amount of philosophical apparatus. This is formed of the débris of its
first collection (nearly destroyed by the fire) and of a certain few pieces
purchased by Professor Henry in the later years of his life.

There are also a number of historical relics, as the philosophical
instruments used by Dr. Joseph Priestly and others. These were on’
exhibition in the new Musewm Building, but the room they occupied
being wanted for other purposes the collection was transferred to the
Smithsonian Building where they were placed in an apartment adjoining
the laboratory. Arrangements are now being made for a more suit-
able depository and for the exhibition to the public of such articles of
this class as may be of general interest.

The Institution has continued to give an important impulse to the
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This mecans ‘slow’ freight, and for the most part gratuitous, on the
ocean. Theaverage time for transmission of a parcel to western Europe
is now thirty-six days. By ordinary fast freight it could be reduced to
sixteen days. Extmordmary delays occur frequently because of the
fact that the freight is carrjed gratuitously. Boxes shipped from Rome,
for example, in December last were held in Naples three months by the
steam-ship line because its steamer’s space was all filled by paying
freight. The same thing has occurred frequently on this side of the
ocean. As at present organized, the Smithsonian sends out about one-
third of the United States Government publications, and receives from
foreign governments less than one-tenth of their official pnblications,
Very much is thus lost which is of great interest and value to our Gov-
ernment offices.

Many of the Executive Departments which wish to use the exchange
system are obliged to adopt other measures at considerably increased
cost.  Some of them have special appropriations to defray part ot the
cost of special transmissions by the Smithsonian.

The sum estimated tor ($27,050), is the result of careful calculation,
based upon a comparison of the details of the business for several years
back. It is the Secretary’s opinion that it will far more tlian repay it-
self by an increased efficiency in the service and by the number of val-
uable works which it will bring to Congress and the Executive Depart-
ments of the Government.”

I am aware that it hardly lies within the power of the Regents as a
body to correct the evils I have referred to, but I present this suminary
and imperfeet statement of them, in the hope that those of the Regents
who are legislators will perhaps be able and willing, in their individual
capucity, to do something to remedy the state of things which I have
just showu to be actually existing.

I have represented a wearisome and trying matter very briefly. Tor
a stateent more at large of the actual condition of the exchanges, I
beg to refer to the valuable report made to the Secretary by thescurator
of exchanges, which will be found in the appendix.

Dreparation of new exchange lists.—In March, 1887, the writer, then
Assistant Secretary, acting under the general instructions of the Secre-
tary, Professor Baird, with a view to perfecting the collections of the
Smithsonian Library so that they might include scientific periodicals
published throughout the world, where these were obtainable by ex-
change, undertook to ascertain as far as possible the names of all useful
(particalarly of all modern) publications which were not on the old
Smithsonian lists.

To do this it was necessary to get information not existing in print,
and as the search for the names of desired publications was necessarily
on an extended scale, it seemed proper to enlist as many expert coad.
jutors as possible.  To this end the principal branches of human
knowledge to the number of thirty were indexed on as many separaie
lists.  Several copies were made of cach list, and then it was sought,
by sending a copy of each to an eminent specialist in the branch in
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articles) are found to reach the enormous number of 3,594; and yet
these by no means comprise, as it will be seen, all that the Smithsonian
lists contain.

Five thonsand seven hundred and thirty names were in fact received,
but many of these were duplicates, after striking out which, 3 ,094 titles
remain, and a careful investigation by Mr. Boehmer, then in charge of
exchanges, shows that of these, 2,328 were foreign, and 1,266 were
domestic; and that of the foreign t1t1es but 792 were on our old lists.
As regards these latter, then, the final result of the inquiry is the nearly
trebling of our foreign lists by adding to them 1,536 new titles (con-
sisting largely of periodicals begnn in the past twelve or fifteen years),
and this list will be used by the library in obtaining, so far as possible,
the periodicals themselves.

LIBRARY.

Chiefly through its exchange system, the Smithsonian had in 1865
accumulated about forty thousand volumes, largely publications of
learned societies, containing the record of the actual progress of the
world in all that pertains to the mental and physical development of
the human family, and affording the means of tracing the history of at
least every branch of positive science since the days of revival of let-
ters until the present time.*

These books, in many cases presents from old European libraries,
and not to be obtained by purchase, formed even then one of the best
collections of the kind in the world. .

The danger incurred from the fire of that year, and the fact that the
greater portion of these volumes, being unbound and crowded into in-
sufficient space, could not be readily consulted, while the expense to
be incurred for this binding, enlarged room, and other purposes con-
nected with their use threatened to grow beyond the means of the In-
stitution, appear to have been the moving causes which determined the
Regents to accept an arrangement by which Congress was to place the
Smithsonian Library with its own in the Capitol, subject to the right of
the Regents to withdraw the books on paying the charges of binding,
ete. Owing to the same causes (which have affected the Library of
Congress itself) these principal conditions, except as regards their
custody in a fire proof building, have never been fulfilled.

The books are still deposited chiefly in the Capitol, but though they
have now accumulated from 40,000 to fully 250,000 volumes and parts
of volumes, and form without doubt the most valuable collection of the
kind in existence, they not only remain unbound, but in a far more
crowded and inaccessible condition than they were before the transfer.
It is hardly necessary to add that these facts are deplored by no one
more than by the present efficient Librarian of Congress, who would, I
am confident, gladly give, as far as it lies in his power, effect to any ex-

*See Smithsonian Report of 1867.
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Societies, Periodicals, ete., in the Library of the Smithsonian Institn
tion,” which was complete up to April 1, 1887, The new record is kept
on large cards, one for cach institution or individual from whom the In-
stitution has received any publication, and on each card is entered the
title of everything received from the person or institution whose name
appears at the head of the card, each marked with its accession or
“day-book” number, by means of which reference can be made to the
“day-book” for further particulars. These cards are now arranged
alphabetically by the name of the donor’s residence.

These regulations have been carried ont without failure sinee the re-
organization of the library, though there have been weeks when, owing
to the arrival of large invoices through the department of foreign ex-
changes, the librarian and his elerks have been hard pressed to com-
plete the work in the time specified. Upwards of five hundred acces-
sions have been recorded in a single week.

The books destined for the Library of Congress are sent regularly on
Monday of cach week, and it is impossible for publications to be delayed
at the Institution for the length of time which was frequently unavoid-
able under the former arrangements. It is, however, to be regretted
that the Librarian of Congress is unable to take advauntage of the in-
creased promptness of the Sniithsonian library administration. Owing,
as L am informed, to the pressure of copyright work and the over-
crowded condition of the present quarters of The Library, the chests
sent up from the Institution frequently lie for months unopencd, so that
their contents are inaccessible to readers.

This is the more to be regretted as, on account of the limited space
at the disposal of the Institution for keeping books and periodicals, only
the most important publications can be retained for use liere.

The books thus retained for use at the Institution form part of the
National Museum library (the rest of which consists of such publica-
tions as are donated directly to the Museum or purchased from the
Musecunr appropriation for the use of its curators), and are loaned under
certain necessary conditions to the officers of the Smithsonian Institu-
tion, the Smithsonian editor, the scientific staff of the Museum, and
such persons as are anthorized to borrow books by special written per-
mission (rom one of the officers of the Smithsonian Institution.

How important these contributions from the Smithsonian accessions
are to the Museum library may be seen from the fact that ont of the
6,053 accessions to the Museum library (ineluding parts of regular
serials) during the fiscal year, 3,045, or a tritle more than 50 per cent.,
were from this source, :

From lack of space in the Musenm library it had been practically
impossible to provide for the proper display of new accessions to the
library, and especially of the eurrent numbers of periodicals. At my
direction, therefore, the libravian prepared plans for a reading-room in
the ,Snnth.wm.m Building.  This room was opened to readers in the
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I may, however, specify the following publicatious as among the most
important additions to our list of serials :

L’Aérostat.

American Anthropologist.

American Geologist.

American Journal of Psychology.

American Yachtsman.

Anales del Museo Michoacano.

Agtronomische Nachrichten,

Boletin mensual del Observatorio Meteor-
ologico del collegio pio de Villa Colon.

Boletin mensual del Observatorio Meteor-
ologico-magnetico, Mexico,

Joletin de Sanidad, Madrid.

Centralblatt fiir Bacteriologie und Par-
asitenkunde,

Entomologist.

Entomologists’ Monthly Magazine.

Lthnologische Mittheilungen auns Un-
garn.

Fernschau.

Geografisk Tidskrift.

Globus.

ITonduras-Progress (the first English
newspaper published in Honduras).

Indian Annals and Magazine of Natural
Sciences.

¢« Notes from the Leyden Museum.”

Notes and Queries (Manchester, N. H.).

Record of American and Foreign Ship-
ping.

Scottish Geographical Magazine.

Socictas Entomologica.

Zeitschrift fiir Luftschiff fahrt.

The following universities have sent complete sets of all their aca.
demic publications for the year, including the inaugural dissertations
delivered by thestudents on graduation : Bern, Bonn, Dorpat, Erlangen,
Freiburg-im-Breisgau, Giessen, Gottingen, Greifswald, Halle-an-der-
Saale, Heidelberg, Ielsingfors, Jena, Kiel, Konigsberg, Leipzig, Litge,
Lund, Marburg, Strassburg, Tiibingen, Utrecht, Wiirzburg, and Ziirich.

Among other important accessions during the year, I may mention
the following : ¢ Les premiers dges du métal dans le Sud-est de I'Es-
pagne,” from the authors, MM. Henri and Louis Siret, Antwerp, a
magnificent illustrated work; a full set of the publications of the
Physicalische Anstalt im-Bernoullianum, Basel; vol. 4 (the first is-
sued) of the reports of the German commission for the observation of
the transit of Venus; a full set of parliamentary publications from
the German Reichstags-Bibliothek; two volumes of the magnificent
“Corpus Inscriptionum Latinorum,” published by the Berlin Acad-
emy ; a full set of the publications of the Birmingham Natural History
andd Microscopical Society, since 1872; ¢ Voyages en Moscovie et Tar-
tarie,” by Adam Olearius, and Mandelslo’s ¢ Voyages de Perse aux
Indes Orientales,” both published in 1727, from IIon. William T. Rice,
United States consul at ITorgen, Switzerland; the first 2 volumes of
Houzeau and Lancaster’s great ¢ Bibliographie Générale de ’Astron.
omie,” from Prof. A. Lancaster, of Brussels; twenty-eight ichthyo-
logical publications from the author, Dr. Francis Day, Cheltenham,
England; volumes 17 and 18 of the report of the Norwegian North
Atlantic Expedition ; afull set of government publications from Sax-
ony; the great ¢ Catalogus Librorum Bibliothecxe Collegii S. S. Trini-
tatis,” in 8 folio volumes, from Trinity College, Dublin; a valuable
set of 16 volumes on forestry, from the author, Dr. John Croumbie
Brown, Haddington, England ; Haeckel’s ¢ Kalkschwiimme,” in 3 vol-
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and Grounds, June 4, 18388. This is identical with the bill proposed by
Senator Beck April 23, 1888 (S. 2752), which was read twice and re-
ferred to the Committee on Public Buildings and Grounds with the ad-
ditions of the paragraphs inclosed in brackets.

This establishment it is proposed, when completed, to place under
the care of the Regents, with a proper provision for its maintenance.
Tlie bill has not yet becomne a law, but in the event of its doiug so, the
trust created, being in the interest of knowledge, and incidentally offer-
ing a most obvious means for its popular diffusiou, seems to be one which
falls entirely within the proper function of the Smithsonian Institution,
and I hope I may be able to state that thetrust is one of a nature which
the Regents, if called upon, are likely to favor.

[A BILL for the establishment of a zoological park in the District of Columbia. ]

That, in order to establish a Zoological Park in the District of Colum-
bia, for the advancement of science and the instruction and recreation of
the people, a commission shall be constituted, composed of three persons,
namely: the Secretary of the Interior, the president of the board of
Commissioners of the District of Columbia, and the Secretary of the
Smithsonian Institution, which shall be known and designated as the
commission for the establisliment of a zoologieal park.

That the said commission is hereby anthorized and directed to make
an inspection of the country along Rock Creek, beginning at the point
on that creck where the Woodley road crosses said creek, and extend-
ing upward along its course to where said creek is crossed by the
Klingle road, and to select from that district of country such a tract of
land, of not more than one hundred acres, which shall include a section
of the creek, as said commission shall deem to be suitable and appro-
priate for a zoological park.

That the said commission shall cause to be made a careful map of said
zoological park, showing the location, quantity, and character of each
parcel of private property to be taken for such purpose, with the names
of the respective owners inscribed thereon, and the said map shall be
filed and recorded in the public records of the District of Columbia;
and from and after that date the several tracts and parcels of land em-

_braced in such zoological park shall be leld as condemned for publie
uses, subject to the payment of just compensation, to be determined by
the said commission and approved by the President of the United
States, provided that such compensation be accepted by the owner or
owners of the several parcels of land.

That if the said commission shall be unable to purchase any portion
of the land so selected and condemned within thirty days after such
condemnation, by agreement with the respective owners, at the price
approved by the President of the United States, it shall, at the expira-
tion of such pe.ri(x‘l of thirty days, make application to the Supreme
Court _of the District of Colummbia, by petition, at a general or special
term, for an assessment of the value of such land, and said petition shall
contain a particular description of the property selected and condemned,
with the name of the owner or owners thereof, and his, her, or their
residences, as far as the same can be ascertained, together with a copy
of the recorded map of the park; and the said Court is hereby author-
ized and required, upon such application, without delay, to notify the
owners and oceupants of the land and to ascertain and assess the value
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ART AND MISCELLANEOUS SUBJECTS.

Art collections.—The words of your first secretary, that the Institution
exists for knowledge in the highest sense, including not only science
commonly so called, but “the true, the beautiful, as well as the immedi-
ately practical,” remind us that one of the lines on which the Institution
was to develop according to the views of Congress, that of its connec-
tion with art, has been allowed almost entirely to lapse. Itisnow, how-
ever, understood that a very valuable collection of art objects, repre-
senting, perhaps, over $1,000,000 in value, has been left to the Smith-
sonian Institution; and it is not an abstract question when we ask
what these relations are to be. It seems to me that here again the fact
of the independence of the Smithsonian is of inestimable value in its
possible future usefuluess. No possessor of a great private gallery like
either of the two or three in this country whieh are rising now to al-
most national importanee—no possessor of such a gallery, knowing on
the one hand what art is and on the other hand what the relations of
the Government to art have been in the past, is likely to bequeath it
to the nation without some guaranty, not only for its eare and mainte-
nance, but for its judicions use in the cause of national art itself.

the Smithsonian, the public clamoring for a National ¢ Zoo,” and a competent natu-
ralist ready and auxious to Luild it up, what reason is there why the bill should not
be passed and work begun at'once? If it is neglected much longer some of our
grandest game gpecies will have become so nearly extinet it will be almost, if not
quite, impossible to procure living representatives of them at any price. At the rate
monntain goats are now being killed oft for their pelts five years hence it will be imn-
possible to procure a living specimen. A live buffalo is now worth from $500 tg
$1,000, according to sex and size, whereas threc or four years ago they were worth
only one-fifth as mueh,  Asan index to public sentiment in regard to the proposed zo-
ologizal park at Washington, we may quote a few editorial expressions from our ex-
changes. It 18 interesting to note the unanimity of the opiniens that come to us in
journals of all kinds and parties, fromn Boston to San Francisco. The Boston Globe
oxclaims: “Give us a National Zoo. Senator Beck has introduced a bill of great in-
terest to the people of the United States, concerning which there can be no partisan
difference of opinion, and which ought to be passed. This is the ouly great nation
in the world which does not possess such an institution, and it is the one of all others
which needs it most. A national museum of living animals wonld be one of the
leading attractions of Washington, and would show the citizen and foreign visitorat
a glance the animals of this country as they could never he scen otherwise. By all
means let this country have aNational ‘ Zoo.” Senator Beclk’s bill ought to pass.”
The Pittsburgh Dispateh declares that the hill ““ should mect with the hearty in-
dorsement it deserves. That a nation so far in advance in the march of progress as
the United States should be entirely without some snch institntion under Gov-
ernment protection seems ahmost ingredible.”  The Ncw York Forest and Stream
asserts that ¢ the importance of preserving living North American mammals can
hardly be overestimated.  The buffalo is practically extiret, and the range of the
etk has become so contracted in the last few years that it is apparent the same
fate awaits that noble species. There are others that will survive longer, hut the
people at large know nothing, and never can know, about them, unless they shall be
brought close to their homes.  All these animals should he scenred hefore it is too
late.” The Chicago Inter-Ocean, in a lengthy and very earnest editorial on this sub-
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antiquities of Central America; and to Paymaster ‘William J. Thomson,
U. S. Navy, for the preparation of a report on the antiquities of Easter
Island, Pacific Ocean.

Toner lLecture Fund.—The Secretary of the Institution is er-officio
cliairman of the board of trustees.  No lectures have been delivered
for several years. The fund remains as originally invested, increased
annually by the unexpended income. It consists partly in real estate
in Washington, and partly in Government bonds, the estimated value
of which is about $3,000. ’

American Historical Association.—A bill was introduced in the Senate
by ITon. G. 1°. Hoar on the 21st of Muy, 1888, and in the House on the
1th of Juue by Hou. James Phelan, to incorporate the “American His-
torical Association,” and as the bill proposes an intimate connection
between the association and the Smithsonian Institution it is here given
in full:

[A BILL to incorporate the American Historical Association.]

De it enacted by the Senate and House of Representatives of the United
Ntates of America in Congress assembled, That Andrew D. White, of
Ithaca, in the State of New York; George Bancroft, of Washington, in
the District of Columbia; Justin Winsor, of Cambridge, in the State of
Massachusetts; William T, Poole, of Chicago, in the State of Illinois;
Herbert B, Adawms, of Baltimore, in the State of Maryland ; Clarence W,
Bowen, of Brooklyn, in the State of New York, their associates and sue-
cessors, are hereby created a body corporate and politie, by the name of
the American llistorical Association, for the promotion of historical
studies, the collection and preservation of historical manuseripts, and
for kindred purposes in the interest of American history and of history
in America.  Said association is authorized to hold real and personal
estate to an amount not exceeding five hundred thousand dollars, to
adopt a constitution, and to make by-laws, Said association shall have
its headquarters at Washington, in the District of Columbia, and shall
hold its annual meetings in such places as the said incorporators shall
determine.  Said association shall report annaally to the Secretary of
the Smithsonian Institution concerning its proceedings and the condi-
tion of historical study in America. Said Secretary shall communicate
to Congress the whole of such reports, or sueh portion thereof as he
shall see fit. The Regents of the Smithsonian Institution are authorized
to permit said association to deposit its collections, manuseripts, books,
pamphlets, and other material for history in the Sinithisonian Institution
orin the National Museum, at their discretion, upon such conditions
and under such rules as they shall prescribe.

Kighth centenary of the University of Bologna.—In accordance with the
request of' Prof. J. Capellini, rector of the University of Bologna, the
Swmithsonian Institution appointed two representatives to be present at
the eighth centenary of the university, which occurred on the 12th of
June, 1838.  Dr. 8. Weir Mitchell, of Philadelplia, and Dr. C. Gardini,
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under the Regents on lower terms than the same nominal service is
elsewhere paid for by the Government. At the same time with this
fixity of tenure and permanence of position, closer and perhaps kindlier
relations are found to arise than exist else where in the midst ot frequent
change ; and the writer is happy to believe that the best and most val-
nable part of this service is often an unbought and voluntary one, and
that this is recognized by both employer and employed.

U. S. NATIONAL MUSEUM.

The relations of the Museum to the Smithsonian Institution have so
frequently been discussed, that itis unnecessary to dwell upon them at
the present time. The connection of the Museum with the present
establishment has not only always been very much more intimate than
that of many of the other undertakings which were projected at the time
of the foundation of the Institution, but as has already been observed,
it rests on a radically distinet footing from any other, since the Smith-
sonian Institution has actnal property in the Museum, equalling probably
its whole original fund. Through the agency of the Museum the Insti-
tution is able to diréet the work of a goodly number of investigators, who,
in addition to their regular administrative work, arc doing each year im.
portant service in the increase and diffusion of knowledge. In fact so
much isdone in the name of the Institution by the ofiicers of the Museum
and the Bureau of Ethnology in all the fields of biological, anthropalogi-
cal, and geological work, that the Institution can devote a larger pro-
portion of its own funds to the encouragement of investigationin phys-
ical sciences than it conld were not the biological sciences thus well
provided for.

The statement of the work of the year in the Museum some years
since became sd great in extent that it was found necessary to add a
seeond volume to the Smithsonian Report to contain it. Referring then
to the report of Dr. G. Brown Goode, the assistant secretary in charge
of the Museum, for a history of the work as performed in its various
departments, I need here refer only to some of the most important gen-
eral considerations. .

Prominent among these are the financial relations of the Museum to
the Smithsonian and to the General Government, and the changes ob-
tained by legislation in the past year, with regard to placing the appro-
priations more immediately under the care of the Regents, but these I
have already spoken of under the head of ¢ Finance.”

During the past year a committee appointed by ine to investigate the
sanitary condition of the present Museum structure, has reported in
urgent terms on the need in the interest of health, of very great changes
such as can not be undertaken till another building exists to receive
the present personnel, the collections, and the public duringthe changes,

II, Mis. 142 4
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and from other Government officials. These are very extensive, and
are yearly increasing in bulk and value. '

In the Armory building are stored many hundreds of boxes of valu-
able material which we have not room to unpack, and the great vaults
under the Smithsonian building and many of the attic and tower rooms
are similarly occupied.

For several important departments of the Museum no exhibition
space whatever is available, and no portion of the collection can be
publicly displayed. Indeed,the growth of many of the departments is
in large measure prevented by the fact that we have no room for addi-
tional exhibition cases, or even for storage. Many valuable collections
elsewhere than in Washington are at the service of the Museum, but
we have no space for their reception.

The collection of birds, which, so far as North America is concerned,
is the finest in the world, is very inadequately shown, and requires
double the case room now available.

The collection of mollusks, which is one of the most complete in the
world and contains more than 450,000 specimens, is at present almost
entirely unprovided for.

The collection of insects, which, though smaller, is, so far as North
America is concerned, equally perfect, is also practically without any
exhibition space. And so I might continue.

It should be borne in mind that under the roofs of the Smithsonian
and new Museum buildings are grouped together collections which in
London, Paris, or any other of the European capitals, are provided for
in a group of museums, for the accommodation of which a much larger
number of equally commodious buildings is found needful.

One of the most striking features in connection with the affairs of
the Museum is the remarkable increase in the extent of its collections,
which each year becomes greater. This increase is in a large degree,
spontaneous, only a very small sum of money being available for the
purchase of new material. As might be supposed, a considerable pro-
portion of the objects given duplicate material already on hand, and
although these contributions can, with the utmost advantage, be used
for distribution to other museums and schools, they do not increase as
much as is desired the value of the collections for study by specialists,
and for general educational purposes. The need of a larger fund for
the purchase of specimens is yearly more manifest. Exceedingly im-
portant material is constantly offered to us at prices very much below
what it would cost to obtain it by collecting, and in many instances,
when refused, it is eagerly taken by the museums and institutions of
Europe. The extent and character of the recent additions to the collec-
tions may, perhaps, be better shown by the appended table than in any
other way. This table shows comparatively the results of a census of
the collections, taken for the past six years, and from it appears that
the number of specimens or of lots of specimens on hand at the close of
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increased before the publication of the Museum report for the year, in
which a complete tabulated statement will be given.

The registrar states that 12,400 boxes and packages were received
during the year and entered upon the transportation records of the
Smithsonian Institution. In this number are included 1,482 ¢“accession
lots” for the Museum.

Many valuable contributions have been made, as in past years, through
the friendly co-operation of the Departments and Bureaus of the Gov-
ernment and of officers of the Army and Navy. Ior this assistance the
sincere thanks of the Museum are tendered. The geographical index
to the “list of accessions,” which will be published in the report of the
assistant secretary in charge of the Museum, will show the sources of
the material received during the year. Among the most important
accessions are the following: A collection of old coins, chiefly Roman,
deposited by Mr. Thomas Wilson; a collection of archeaological and
ethnographical specimens bequeathed to the Museum by Dr. Charles
Rau; the Lea collection of shells and minerals presented during Pro-
fessor Baird’s life-time, but not received until this year; cthnological
objects from Egypt, presented by Dr. James Grant Bey, and from the
Congo region, by Lieut. Ii. H. Taunt, U. 8, Navy; a collection of birds from
Central America and islands in the Caribbean Sea, collected by Mr.
Charles H. Townsend ; a pair of living buffaloes presented by Mr. E. G.
Blackford ; a skin of an unusually large moose, purchased from Mr. A.
B. Douglas; the first cast made in the mold taken from the living face
of Abraham Lincoln, by Leonard Volk, in 1860; also the first casts
made in the molds from Lincolw’s hands, and the first bronze cast of
the face mold, and bronze casts of the hands presented to the Govern-
ment of the United States, for deposit in the Museum, by thirty-three
subseribers, through a committee composed of Thomas B. Clarke, Au-
gustus St. Gaudens, Richard Watson Gilder, and Erwin Davis; Indian
pottery from the pueblos of the Jemez Valley, in New Mexico, collected
by Col. James Stevenson, of the Bureau of Ethnology; a collection of
bird eggs from Lieut. H. C. Benson, U. S. Army, and from Dr. J. C. Mer-
rill, U. S. Army ; a collection of reptiles and batrachians from Dr. R. Ells-
worth Call; extensive collections of fishes and marine invertebrates,
collected by the U. 8. Fish Commission ; a large collection of Syrphide
from Dr. S. W, Williston, forming the types of Bulletin 31 of the Na-
tional Museum ; a valuable series of paleozoic fossils from the New
York State Museum of Natural History; a series of fossil plants, sev-
eral of them new to science, from the coal-measures of Alabama, pre-
sented by Prof. I. C. Russell, of the U.S. Geological Survey; a large
collection of eruptive, metamorphic, and sedimentary rocks from Colo-
rado, collected by Dr. S. F, Emmons, of the U. 8. Geological Survey; an .
extensive series of rocks, collected by Mr. G. P. Merrill in New Jersey,
Rhode Island, Massachusetts, and Maine; a very interesting series of
aluminum bronzes and other rarc alloys, made by Bierman, of Hanover,
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policy has been repeatedly commented upon in previous reports. It
has not yet, however, been found practicable to comply with these
applications as fast as received, because the curators have not yet had
time to arrange the duplicate material into sets for distribution. It is
to be hoped that in future it may be possible to relieve the curators of
some of the routine work which they are now obliged to attend to per-
sonally, in order that among other things they may devote more of their
time to the classification of duplicate material.

The importance of museum collections for purposes of educatlon in
sehools is becoming of late years much moreé fully appreciated, and it
seems desirable to make some changes in the manner of distributing
specimens; especially to make the collections sent out so complete—
within such limits as it may be possible to develop them by methods of
arrangement and labels—that they may be ready for immediate usein
instruction. In order to do this it is often necessary to supplement du-
plicate material on hand by other material specially collected. With
this in view the curators of mineralogy and physical geology have been
requested to obtain during the year in large quantities, for the special
purpose of distribution, specimens of minerals from certain rich locali-
ties. By this means material for a considerable number of series of
minerals and rocks have been obtained, while at the same time valua-
ble additions have been made to the Museum collections. Mr. Merrill, -
curator of physical geology, visited during the sumimer, points in North
Carolina, Pennsylvania, Massachusetts, Maine, New Hampshire, Ver-
mont, and New York. Mr. Yeates, assistant curator of minerals, vis-
ited the States of New York, New Jersey, Pennsylvania, and North
Carolina. Special attention has been thus given to obtaining geologi-
cal and mineralogical material for distribution, owing to the fact that
there is on file a very large number of applications for specimens of
this kind, which it has been impossible so far to meet. Collections of
this character are, furthermore, much better suited for school museums,
especially those which have not much money to spend in the prepara-
tion and installation of specimens, than are the more fragile and perish-
able zoblogical collections. It is hioped that during the coming year it
~ will also be practical to make up a considerable number of sets of bird-
skins, illustrating the classification of birds into families.

The report on the operations of the National Museum for the first
half of 1885, and forming Part 11 of the Report of the Smithsonian In-
stitution, has been received from the Public Printer. This report in-
cludes Mr. Thorras Donaldson’s paper on “The George Catlin Indian
Gallery.” The bound volumes of volume 9 of the * Proceedings of the
U. 8. National Museum” were received from the Public Printer in Au-
gust. Two hundred copies of this volume had been distributed, signa-
ture by signature,to the collaborators ct the Musecum and other scientists
throughout the world. This volume consists of 720 pages, and is illus-
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Newfoundland, Magdalen Islands, and adjacent islands. An account of
this expedition will be given in a paper by Mr. It. A, Lucas in Part IT
of the Report of the Smithsonian Institution for 1888.

The collection of the department of Bthnology has been enriched
Dy the receipt of a most valuable and interesting contribution of
specimens brought from Baster Island, and also of a series of photo-
graphs taken on the island by Paymaster William J. Thomson, U. S.
Navy.

Mr. W. T. Hornaday, curator of living animals, made a collecting
trip to the Northwest in November and secured a large number of living
animals.
~ Under the joint auspices of the Fish Commission and Smithsonian
Institution Mr. Charles I1. Townsend made a collecting tour on Swan
Island and in Central America. . As a result large collections of mam-
mals and birds were obtained for the Museum.

During the summer Mr. I, II. Knowiton made a collection of the
plants, rocks, and ores of Vermont.

During the year important changes have taken place in connection
with some of the scientific departments of the Museum. Dr, Charles
Rau, Curator of the Department of Prehistoric Anthropology, died on
June 26,1837.* His successor is Mr. Thomas Wilson, who received his
appointment as Honorary Curator on December 1.  In November Dr. II.
G. Beyer, U. S, Navy, Honorary Curator of the Section of Materia Medica,
was ordered to other duties, and Dr.J. M. Flint, U. S: Navy, the first Cura-
tor of this collection, has again taken charge. The Museum has com-
menced the formation of a collection of casts of Assyrianand Babylonian
antiquities, in association with the Johns Hopkins University. Dr.Panl
TTaupt, Professor of Semitic Languages in the Johns Hopkins Univer-
sity, was in February appointed Honorary Curator, Dr. Cyrus Adler, of
the same university, consenting to act as Honorary Assistant Curator.
The Section of Transportation, under the care of Mr. J. I8. Watkins, has
now reached that point in its history where it may take rank with the
other sections of the Department of Arts and Industries. The Section
of Graphic Arts, under the curatorship of Mr. S. R. Koehler, has made
excellent progress toward the illastration of the resources of the art of
engraving in all its branches. On May 9 the Department of Living
Animals was organized, with Mr. W. T. Hornaday, Chief Taxidermist, as
curator.

As in years past, we have becen called upon to contribute to local ex
hibitions, and numerous applications have been made for material,
which has always been refused on the ground that nothing could be done
without an order from Congress.  Numerous bills of this kind have been
before Congress for consideration. Oneof these, passed during the fiseal
year of 1887, applied to the present year. This was the bilt authorizing

*Seo Necrology, in a subsequent section,
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AN ACT making an appropriation to enable the several Executive Departments of
the Governmont and the Burean of Agriculture and the Smithsonian Institution,
including the National Musewn and Commigsion of Fish’and Fisheries, to partici-
pate in the Centennial Exposition of tho Ohio Valley and Central States, to be held
at Cineinnati, Ohio, from July fourth to October twenty-seventh, eighteen hundred
and eighty-eight.

‘Whereas the States which comprise the Northwest Territory and the
adjacent States will hold at Cincinnati, Ohio, from July fourth to Octo-
ber twenty-seventh, eighteen hundred and eighty-eight, a centennial
exposition commemorative of the organization of the Northwest Terri-
tory, under the ordinance of seventeen hundred and eighty-seven, in
which exposition all the States and Territories of the United States and
the General Government have been invited to participate, the object
being in said exposition to present a panorama of the nation’s resources
and present state of progressive development by an exhibition of the
produects of agriculture, of the various industries and fine arts ; also the
results of advancement made in the sciences ; the whole illustrating the
opportunities secured to and the possibilities which wait upon the citi-
zens of this Republic; and

Whereas the citizens of the Ohio Valley and the several States adja-
cent thereto have made suitable and adequate preparation and arrange-
ments for holding said exposition, and are desirous—and it being fit and
proper—that the several Execntive Departments of the Government,
the Department of Agriculture, the Smithsonian Institution, including
the National Museum and Commission of Fish and Fisheries, should
participate in said exhibition : Therefore,

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That the head of each of the
several Executive Departments of the Government, the Commissioner of
Agriculture, and the Smithsonian Institution, including the National
Museum and Commission of Fish and Fisheries, under the direction of
the President of the United States, be, and they are hereby, authorized
and directed to prepare and make suitable exhibits at the said Centen-
nial Exposition of the Ohio Valley and Central States, to be held at
Cincinnati, beginning on the fourth of July and closing October twenty-
seventh, eighteen hundred and eighty-eight.

That there shall be appointed a committee of Congress composed of
ten members, five to be appointed by the President of the Senate and
five by the Speaker of the House of Representatives. Said committee
is authorized and directed to visit said exposition and make such report
to Congress in that behalf as they may deem needful and proper: Pro-
vided, That the President may in the exercise of his discretion allow
such documents, and exhibits as relate to early settlement at Marietta,
Ohio, and the establishment of civil government in the territory north-
west of the Ohio River, to be taken to Marietta, and exhibited during
the time from July fifteenth to nineteenth, eighteen hundred and eighty-
eight, inclusive, under such restrictions and custody as he may direct.

That to enablethe several Executive Departments of the Government,
the Department of Agriculture and the Smithsonian Institution, in-
cluding the National Museum and the Commission of Fish and Fish-
eries, to participate in said exposition, to be held as aforesaid, there is
hereby appropriated, out of any money in the Treasury not otherwise
appropriated, one hundred and forty-seven thousand seven hundred and
fifty dollars, apportioned as follows :

: For the War Department, seven thousand one hundred and fifty dol-

ars.

For the Navy Department, fifteen thousand dollars.
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Institution, including the National Museum and the Comtnission of Fish
and Fisheries, to participate in the Centennial Exposition of the Ohio
Valley and Central States, to be held at Cincinnati, Ohio, from July
fourth to October seventh, eighteen hundred and eighty-eight,” that
the President of the United States may, in his discretion make an order
directing that any documents, papers, maps not original, books or other
exhibits which properly and pertinently relate to the establishment of
civil government in the territory northwest of the Ohio River, may be
sent upon an executive order from any of the several Departments in
said act named, or from the exhibits now at Cincinnati, and that the
appropriation of money in said act to defray the expenses of such ex-

hibits, may be made applicable, in so far as the President of the United
States may direct, to the payment of the expenses of the care, trans-
portation to and return of such exhibits from Marietta. And the same
shall be paid from such fund heretofore set apart for each Department
as the President may order. Nor shall anything in said act be so con-
strued as to prevent the purchase of suitable materials, and the em-
ployment of proper persons, to complete or modify series of objects, and
classes of specimens, when in the judgment of the head of any Depart-

ment such purchase or employment, or both is necessary in the proper
preparation and conduct of an exhibit. Nor.to authorize the removal
from their places of deposit in Washington of any original paper or
document or laws or ordinances whatever.

Approved, July 16, 1888.

The Assistant Secretary, Dr. Goode, was appointed representative of
the Smithsonian Institution in the preparation of this display, in ac-
cordance with the provisions of the act. Preparations for these exhi-
bitions were nearly completed at the close of the fiscal year, and some
fourteen car-loads of material have been sent by this Institution to
Cincinnati. The sum of $50,000 was appropriated for the use of the
Swithsonian Institution (including the National Museum and Fish
Commission), and $10,000 of this sum was transferred to the Commnis-
sioner of Ifisheries.

In this counection it may be well to say that, although sympathizing
with the effort to extend the educational work of the Institution aud of
the National Museum throughout the country, the growing tendeucy to
withdraw for a considerable portion of each year some of the most in-
teresting and valuable parts of the collections, is liable to many objee-
tions,—objections which are much stronger now, since the Museum is
approaching a final arrangement in classification than some years ago,
when the collections were unsettled and unformed. Not only is the
work of the entire Museum seriously impaired, but the collections sent
out are invariably dawmaged, sume irreparably, some to such a degree
that it requires much time and expense to restore them. TFuvthermore,
the standard of local exhibitions is yearly becoming higher, and the
local managers are no longer satisfied to accept from us the specimens
which, in the judgment of the Museum officials, can be spared, but are
disposed to insist upon having the most valuable and costly objects,
which if’ destroyed would be irreplaceable, and if sent at all are espe-
cially liable to damage.  In addition to this should be taken into account
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The Silla, like the other pueblos, have shrines scattered around the
village near and far, which Mr. Stevenson was invited to visit and in-
speet, finding some of them guarded by colossal stone animals crudely
formed. Having unexpectedly discovered, while studying their mythol-
ogy,that these people, like the Moki, held ceremonials with living snakes,
including the rattlesnake, he asked to be shown the exact place where the
snake ceremonies were held. This proved to be 5 or 6 miles distant from
the pueblo,in a desolate spot among arid hills, where there was a small
square log structure in which the snake order held ceremonies previous
to the dance, the snakes being contained in two large pottery vases.
The cave when found was closed and completely concealed by a stone
slab, upon the removal of which two splendid specimens of ancient vases
were disclosed, decorated with pictures of therattlesnake, mountain lion,
and bear, and one of these vases now occupies a position in the National
Museum as a part of the collection of the past season.

This collection, consisting of 864 specimens, is in many respects the
most valuable ever secured by Mr. Stevenson, as it not only includes a
great variety of form and decoration in pottery (some of the pieces being
very old), but it embraces the largest and most interesting collection of
idols and fetiches yet made. Many of the stone images are in human
form and different from anything possessed by the Zuiii or Moki In-
dians; those of the latter being, with few exceptions, carved in wood,
while the Silla possessed a large number of well-carved stone idols in
human form. The stone animal idols are also superior to and larger
than any heretofore collected. One of the features of the collection is
the beautiful variety of plumed and other fetiches.

Mr. Stevenson made eopious notes on the mythology and sociology
of the Silla, and obtained the most complete cosmogony ever secured
by him from any people.

He closed his field season with the Zuili priest-doctors, obtaining
from them additional detailed accounts of their secret medicine order.

During the months of August and September Mr. W. H. Holmes was
engaged in studying the antiquities of Jemez Valley, New Mexico.
This valley is tributary to the Rio Grande on the west, and its middle
portion is about 50 miles west of Santa Fé.

Fifteen important ruined pueblos and village sites were examined.
They correspond closely in type to those of the north, and bear evi-
dence in most cases of pre-Spanish oceupation. Besides the larger
ruins there are a multitude of minor ruins, small houses and lodges of
stone, scattered through the forests. Mr. Holmes carried his investi-
gations of the ruins of Colorado and New Mexico as far south as Abi-
quiu, which village lies at the northern end of the group of mountains
in which the Rio Jemez takes its rise. His work of the year has
therefore enabled him to connect his studies of the northern localities
with those of the south in which the numerous modern pueblos are lo.
cated. The chain of observations thus secured is of value in a study

II. Mis, 142 D
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inhabited pucblos, were added to those already in the possession of the
Bureau. The methods of surveying followed in previous years were
continued in this. The plaus, as a rule, are drawn to a scale of 20 feet
to 1 inch, and the drawing is finished in the field. The topography is
in all cases indicated by eontour lines of 5-foot intervals, sketehed npon
a basis of a number of points determined with alevel.  The ground plan
was usually drawn over a number of points and lines, which were located
with an instrament, and the direction of all the walls was determined
by a compass, in order to detect any irregularities. It was found that
the regularity and symmetry of plan which characterizes many pub-
lished ground plans of ruins in the southwest—notably those of the
Chaco ruins—are not justified by the facts exhibited by the ruins them-
selves, thongh upon cursory examination, and even upon preliminary
survey, the ground plans of many of thess ruins are apparently sym-
metriec. The plans obtained will be publisked in articles now being
prepared. .

Mr. A. M. Stephen was engaged during half of the fiscal year in col-
lecting traditions and other matter from the Tusayan villages and
among the Navajos. e has transmitted a number of valuable short
papers ¢n these topies and also on the house-lore of the Moki Indians,
and has furnished descriptions and drawings of the “Kisis” or rude
temporary shelters of the Moki, comparing these with the primitive
structures of the Navajos.

The publications of IHenry R. Schooleraft, issued in 1853, upon the
pictographs of the Ojibwa, give the impression that they were nearly
as far advanced in hieroglyphie writing as were the Hgyptians imme-
diately before their pictorial representations had become syllabic.
Doubts had been entertained of the accuracy of this aceount, which it
was considered to be the duty of the Burean of Ithnology to resolve;
therefore at the beginning of the fiscal year Col. Garrick Mallery and
Dr. W g, Hoffman were directed to proceed to Indian reservations in
Minnesota and Wisconsin and learn whatever remained aceessible on
the subject.

Dr. Tloftman proceeded to the White Earth and Red Lake Reserva-
tions, Minnesota, and remained for thiree months, making the required re-
searches among the Ojibwa.  Ile found that the most important birch-
bark records are those relating to the Ojibwa cosmogony, the institu-
tion of the Midewin or Grand Medicine Society (in which is preserved
all that pertains to the supposed sacred mission of the Shaman), and
the songs used in connection with the ritual and the initiation of candi-
dates into that society.

The pictographic charts are, as a rule, in the possession of the Midd
or Grand Medicine Man, though records relating to hunting and per-
sonal exploits, as well as directions for killing game, gathering fruits,
and making journeys, and even personal letters, are made by other
members of the tribe who possess more than ordinary intelligence,
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Iithnology, vol. vi, part 1. He also transliterated-on slips in alpha-
betic order his Winnebago material, obtained in 1878-79, collating it
with the additional material obtained in 1886. This contains fully four
thousand entries.

He gave much attention to the Catawba language, collating parts of
a recent vocabulary (that procured by Mr. Gatschet) with all others
which were accessible.

Mr.Jeremiah Curtin contributed to the Indian synonomy with reference
to several tribes in Oregon and California, and devoted much study to
the large nmmber of myths obtained by him from the same tribes, also
to those of the Iroquois.

Mr. James C. Pilling has continued throughout the year to give a por-
tion of his time to the preparation of bibliographies of the more impor-
tant stocksof North American langnages. As stated in the last report,
the manuscript for the Siouan bibliography, the second of the series, was
sent to the printer late in the fiscal year 1836-'37. The proof was read
during the summer months and the work received from the Publie
Printer November 12, Work was then begun on the Iroquoian stock of
languages, and the close of the fiscal year found it ready for the priuter.
Some preliminary work was also done on the Muskokian bibliography.
Late in December Mr. Pilling made a visit to the library of the His-
torical Society of Pennsylvania, at Philadelphia, for the purpose of
inspecting and taking descriptions of several important manuseripts in
Indian languages, written by Moravian missionaries, manuscripts then
temporarily in that city and permanently preserved in the Moravxan
archives at Bethlehem, Pa., and Fairfield, Canada.

Mr. James Mooney, when not in the ﬁe]d, continued to be charged with
the synonomy relating to the [roquoian and Algonkin linguistic stocks,
and also worked upon the vocabularies, myths, and notes of informa-
tion procured by him from the northern Cherokees.

During the entire year, except at short intervals when he visited the
field to make personal observations, Professor Thomas has been busily
engaged upon his report.  The manuseript for the first volume with
the illustrations was presented for publication about a month before
the close of the fiscal year. The manuscript, illustrations, and maps for
the second volume are well under way and will soon be ready for publi-
cation.  Mr. Henry L. Reynolds, from December until the close of the
fiscal ycav, was at Washington occupied in the preparation of maps,
plates, and diagrams for the report.

During the winter and until the Ist of May, 1888, Mr. Gerard Fowke
was engaged in preparing a paper for a report on the articles of stone
in the Burcau collections.

Mr. W. I1. ITolmes has charge of the illustrations intended for the
Burean publications as in previous years, and has as far as possible con-
tinued his studies in aboriginal art and archieology.

The collections acquired during the summer, although not lacking
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Reeord of Science and Industry, the successor of the Annual of Scien-
tific Discovery, established by David A. Wells, in 1850. When Pro-
fessor Baird became Secretary of the Smithsonian Institution his edito-
rial labors were abandoned, but the idea of his Annual Record of Science
and Industry was continued in the yearly appendices to the Smithsonian
report under the title of Record of Progress, and the scientific work of
the world for as many consecutive years is passed in review in the thirty-
eight volumes which combine the three series just referred to.

“In the memoir which the writer is preparing it is his intention to
diseuss in detail the great labors of Professor Baird in scientific admin-
istration and investigation, but his life was so full that it is only by
carefal condensation that even an outline of its eventful features can
be brought within the brief limits of this notice.

“There may be noted in the career of Professor Baird several dis-
tinet phases of activi ty, namely : (1) A period of twenty-six years
(1843-1869) oceupation in laborious investigation and voluminous pub-
lication upon the vertebrate fauna of North America; (2) forty years
(1840-1880) of continuous contribution to scientific editorship; (3) five
years (1845-1850) devoted to educational work; (4) forty-four years
(1843-1887) devoted to the encouragement and promotion of scientific
enterprises and the development of new workers among the young men
with whom he was brought in contact; (5) thirty-seven years (1850-
1887) devoted to administrative work as an officer of the Smithsonian
Institution and in charge of the scientific collections of the Government,
twenty-eight (1850-1878) as principal executive officer, and nine (1878~
1837) as Secretary and responsible head; (6) sixteen years (1871-1887)
as head of the Fish Commission, a philanthropie labor for the increase
of thic food supply of the world, and, incidentally, in promoting the
interests of biological and physical investigation of the waters.

“The extent of his contributions to science and scientific litérature
may be at least partially comprehended by an examination of the bib-
liography of lis publications issued by the Institution in 1883.* The
list of his writings is complete to the end of the year 1882, aud contains
1,063 titles.  Of this nmnber, 775 are brief notices and critical reviews
contributed to the Annuaal Record of Science and Industry, while under
his editorial ¢harge; 31 are reports relating to the work of the Smith-
sonian Institution; 7 are reports upon the American fisheries ; 25 are
sehedules and cireulars ofticially issued, and 25 are volumes or papers
cdited.  Outof the remaining 200 the majority are formal contributions
to scientific literatire, among them the two classical works upon the
Mammals of North America and the Birds of North America (Volumes
vur and 1xX of the Pacific Railroad Reports). These were the only ex-
tended systematie treatises upon those groups which had at that time
been prepared, of scope suflicient to embrace the tauna of the entire
continent,  They are still standard works of reference, and every spec-

* Bulletin xx, U. S, National Museun.
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osophical interpretation of the law. In making his original plans the
Commissioner insisted that to study only food-fishes would be of little
importance, and that usefnl conclusions must needs rest upon a broad
foundation of investigations purely scientitic in character. The life his-
tory of species of economic value should be understood from beginning
to end, but no less requisite is it to know the histories of the animals
and plants upon which they feed or upon which their food is nourished ;
the histories of their enemies and friends, and the friends and foes of
theiv enemies and friends, as well as the cnrrents, temperatures, and
other physical phenomena of the waters in relation to migration, repro-
duction, and growth. A necessary accomplishment to this division is
the amassing of material for research to be stored in the National and
other musenns for futnre use. .

“(2) The investigation of the methods of fisheries, past and present,
and the statistics of production and commeree of fishery products. Man
being one of the chief destroyers of fish, his influence upon their abun-
dance must be studied. Fishery methods and apparatus mnst be ex-
amined and compared with those of other lands, that the use of those
which threaten the destruction of useful fishes may be disconraged,
and that those which are inefficient may be replaced by others more
serviceable.  Statistics of industry and trade must be seeured for the
use of Congress in making treaties or imposing tarifts, to show wo pro-
ducers the best markets, and to consumers where and with what their
needs may be supplied.

3) Theintroduetion and multiplication of mefnl food fishes through-
mlt the country, especially in waters under the jurisdiction of the (r(m-
eral Government, or those common to several States, none of which
might feel willing to make expenditures for the benefit of the others.
This work, which was not contemplated when the Commission was es-
tablished, was first undertaken at the instance of the American Fish
Cultural Asqomatmn, whose representatives induced Congress to make
a special appropriation for the purpose.

*“Ilis relation to the organizations with which he was so closely iden.
tifiedd, the Smithsonian Institution, its ward, the National Mnseum, and
the Fish Commission, can in this place only be incidentally mentioned,
and the numerous biographizal notices which have appeared sinee his
death have not failed to review critically the significance of his connee-
tion with them and his influence upon them. To his friends who knew
him best and miss him most it seems pleasanter to dwell upon the ree-
ognition which his labors received than upon the labors themselves, his
devotion to which shortened his life so many years.

“ Almost every civilized country in the world has paid him nonor.
In 1875 he received the decoration of Knight of the Royal Norwegian
order of St. Olaf {from the King of Norway and Sweden. In 1878 he
was awarded the silver medal of the Acclimatization Society of Mel-
bourne, and in 1879 the gold medal of the Société d’Aecclimation of
France. In 1856 he received the degree of doctor of physical science
from Dickinson College, and in 1875 that of doctor of laws from Co-
lumbian University. A few months before his death, on the oceasion of
the two hundred and fiftieth anniversary of Ilarvard University, the
same degree, ad eundeni, was couferred on him as an eminent promoter of
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off his hat in honor of the ¢ first fish-culturist of the world,” as he de-
lighted to call him. He also insisted that any who might be in his
company should pay the same respect to Professor Baird. Indeed, I
am not sure that the late Emperor Frederick, at that time Crown Prince
and protector of the German fisheries, did not do homage in this way
to the American philanthropist. After Professor Baird’s death a cir-
cular was issued by the German Fishery Union which contained a most
appreciative eulogy.

“ His ever ready assistance to his fellow-workers in Europe won for
him their deep regard. Mr. R. Bowdler Sharpe, of the British Museum,
writes as follows to Naturc: ¢ As chief of the Smithsonian Institution
Professor Baird possessed a power of conferring benefits to the world
of science exercised by few directors of public museums, and the man-
ner in which he has utilized these powers has resulted not only in the
wonderful success of the United States National Museum under his
direction, but in the enrichment of many other musenms. We know
by experience that the British Museum is indebted to Professor Baird
beyond measure. We had only to express our wants, and immediately
every effort was made to supply all the desiderata in our ornithological
collection’

¢ Professor Baird was the most modest of men. He seemed never to
care for public recognition. In speaking of any honors which he had
received he appeared to deprecate what had been done, as if ashamed
of the attentions, feeling himself unworthy to receive them,

¢ He once remarked to me, some years before his deatli, that he was
satisfied that no man’s life was of such importance to the people among
whom he lived that he could not shortly be replaced by another who
would fully fill his place. As I looked at the man before me, a giant in
body and in mind, a treasury of untransferable experience and wisdom,
I thought to myself that if this judgment was a true one (which I did
not believe, nor, at his heart, I suppose, did he), in him at least there
was an exception. I speak not now of his official usefulness alone, but
of the broader and more cssential relationships which he held to science
and to humanity.

¢ Such a man has a thousand sides, cach most familiar to a few, and
perhaps entirely strange to the greater part of those who know him.

“ Ifature historians of American science will be better able than are
we to estimate justly the value of the contributions to scientific litera-
ture which are enuamerated in his bibliography; but no one not living
in the present can form an accurate idea of the personal influence of a
leader upon his associates and upon the progress of thought in his
special department, nor can such an influence as this well be set down
in words.  This influence is apparently due not only to extraordinary
skill in organization, to great power of application and concentration
of thought constantly applied, and to a philosophical and comprehen-
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ond satellite. Its albedo proves to be so high that it is capable of pre-
serving its brilliancy throughout the entire transit.

The third and first satellites evidenily possess sides of different al-
bedo, one high enough to maintain a brighter aspect than the other, or
even, as in the case of the third, to make it appear white when one side
is presented to the earth and dark when the other. Ifinally, to quote
from the original paper, ¢ it is not unreasonable to conclude that these
avomalous phenomena are due to functional idiosyncrasies in the eye
itself, rather than to physical peculiarities of the Jovian system.”

Mr. Denning has obtained from observations of the red spot made
between February 12 and August 22, 1888, a rotation of 9t 55™ 405,24,
nearly one second less than the spot gave in 1885-’86, though six sec-
ounds greater than in 1879.

The value obtained for the mass of Jupiter by von Haerdtl in his dis-
cussion of Winnecke’s comet is 1: 1047.152 - 0.0136.

SarTurN.—The first number of a new series of publications called
Supplements to the Pulkowa Observations contains an interesting me-
moir by Dr. lHlermann Struve on the outer satellites of Saturn., He dis-
cusses his own observations made with the 15-inch refractor in the
years 1884-1386 on lapetus, Titan, RRhea, and Dione, with a view to
correcting the elements of these satellites, and also the values of the
mass and clliptieity of Saturn.  The mass of Saturn was found by Bes-
sel to be 1:3501.6 1.0.77, or with a slight correction indicated in the pres-
ent paper, 1:3502.5.  Prof. Asaph ITall, on the other hand, obtained the
value 1:3481.3:1-0.54. Struve considers the rather large discordance be-
tween these values due to systematic error in measuring the distance
of a satellite from a limb, and his own observations consist entirely of
comparisons of one satellito with another, cither Ly differences of right
ascension and north polar distance or of distance and position angle,
Ilis resalting value of the mass of Saturn agrees closely with Bessel’s,
being 1:3195. The correction of the clements has been carefully and
laboriously carried out by the method of least squares. (The Observa-
tory, 11:303, July, 1888.)

Mr. G, WL Hll, in his paper on the motion of Hyperion and the mass
of Titan, has obtained for the latter 1: 4714, Saturn’s mass being unity.
Newceomb’s corrected value, and Ormond Stone’s value, aceord well with
this.

URANUS.—Dr. Valentiner, of the Karlsruhe Observatory, and his as-
sistant, Dr. von Rebeur-Paschwitz, were able to detect in April, 1887, a
slight ellipticity in the disk of the planet Uranus, but their instrument,
a G-inch equatorial, was not of sufficient power to make satisfactory
measures.

NEP1TUNE.—Tisserand has shown that the progressive changes in the
node and inclivation of the orhit of the satellite of Neptune can be ex-
plained by supposing a slight flattening of the surface of the planet;
but the flattening would probably be too slight to be measured.  Fur-
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being 0.96, in terms of the earth’s mean distance from the sun; it
would therefore scem to offer an additional means of determining the
value of the solar parallax. Number 270 also approaches quite near
the earth, A =0.81. It will be noticed that 279, with its mean distance
from the sun of 4.25, considerably greater than that of any other aste-
roid, lies upon the extreme outer limit of the group, and will at certain
times, therefore, be brought quite close to Jupiter, and by the pertur-
bations thus experienced may furnish further knowledge of the mass
of that planct. Nuwmber 281, with its small mean distance of 2.19 lies,
on the other hand, near the inner border of the group; it is the sixty-
eighth asteroid discovered by Dr. J. Palisa.

Prof. Tietjen discontinues with the year 1888, the regular issue of the
Cireulars and Correspondence of the Berlin Jahrbuch, relating to as-
teroids. Special attention will be given hereafter to the orbits of newly
discovered planets presenting interesting peculiarities.

The Annals of the Harvard Observatory, volume 18, No. 3, contains a
discussion of a series of photometric observations of the asteroids by
Mr. 1L M. Parkhurst, extending from April to December, 1887. The
method of observation was to note the time that the asteroid took to
disappear after passing a transit wire, the telescope being stationary,
and the light of the asteroid or comparison star suffering diminution
cither by a wedge or more frequently by a deflector—a piece of glass
with nearly parallel sides placed in the telescope tube, about one sev-
enth of the way from the focus to the object glass, and covering half
the fiekd.  The conelusions reached by the author are as follows:

(1) The phase correction can not be neglected, and is peculiar to each
asteroid.

(2) There may be, for certain asteroids, large errors from rotation.

(3) In most cases, after the phase correetion has been determined, the
remaming unknown errors are less than the average variation of the
fixed stars, ‘
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photometrie observations made by Mr. Parkhust has been published
in the IHarvard Observatory Annals, vol. 18, No. 3.  Approximate
position, latitude, 440° 41’ 2”; longitude, 4" 55™ 50°.1 west of Green-
wiclh.

Drussels.— A catalogue of 10,792 stars upon which work was begun
more than thirty years ago by Quetelet has at length been finished.
M. Stuyvaert is engaged upon the formation of a catalogue of compari-
son-stars, which have appeared in volumes 107 and 108 of the Astrono-
mische Nachrichten. Double stars, comets, and occultations by the
moon have been observed with the equatorials of 38 and 15 centimeters,
and numerous physieal observations of the moon and planets have also
been made. M. Pabbé Spée is especially oceupied with a study of solar
spots and protuberances, and M. Fievez with the study of the solar
spectrmmn. - The new observatory at Ueecle is practically finished.

Cambridge (England). —(JOIIbl(lﬁI"lb](} progress has been made with the
zone 4250 to 4300,

Camden (New Jersey).—Mr. E. E. Reed has ereeted a small private
observatory, with G-inch equatorial.

Cape of Good Hope—With the transit-circle regular observations
have been continued of the Sun, Merceury, Veuus, stars on the list of
the Cape ten-year catalogue for 1890, comet comparison stars, stars
occulted by the Moon, stars employed in the latitude and longitude
determinations of the Geodetic Survey, and stars employed in zones
for determining the scale-value of the heliometer. The large theodolite
has been used for observations of circumpolars and latitude stars, the
zenith teleseope for latitnde, and the equatorial for observations -of
comets. The photographie ¢“Durchmusternng? is proceeding rapidly,
the instrument being kept at work by two observers from evening
twilight titl dawn.  The reduetion of the plates from deelination —900°
to —T774° has been completed by Professor Kapteyn, and plates for
measurement to —57° have been sent to him. It is expected that the
photographs will be completed by the end of 1889; their reduction
will probably require two years longer. The new heliometer was re-
ceived from Repsold, and mounted in the latter part of 1887; it is
pronounced by Dr. Gill the most powerful and convenient instrument
for refined micrometrie research at present in existence. A complete
working programme has been prepared, including the determination of
the parallax of all the southern stars Drighter than magnitude 2.0 and
all the stars most remarkable for proper motion. Some progress has
been made in the determination of the constants of the instrument.
The meridian ohservution% for 1882, 18‘5’3, and 1884, occultations ob-
served from 1835 to 1880, forming vol. 1, part 4 of the Annals, and a
discussion of the variations of the instrumental adjustments of the
transit circle have been published.

Carleton College.—An illustrated deseription of the building and in-
struments is given in the Sidereal Messenger for October, 1888. The
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& Swasey, 4-inch aperture and 40-ineh focus, with 16-inch circles: one
cirele is coarsely divided, the other is divided to 8 and is read by two
microscopes to 17, The sidereal clock was made by the Self-winding
Clock Company, of Brooklyn, New York; it has Gerry’s patent gravity
escapement, and is automatically wound by a small electric motor. The
chronograph was designed and constructed by the director.  OQutside
the obscervatory propery but ready for occasional use, are the 9-inch,
5-inch, and 3-inch reflectors, also built by Mr. Brooks, and used by hiwm
at Phelps, New York, in searching for comets.

Georgetown (District of Columbia).—The observatory of Georgetown
Oollege (built in 1845) was placed under the charge of FatherJ. G. Hagen,
S.J., in the winter of 1838. The Dbuildings and instruments, which
have been but little used for nearly forty years, have been thoronghly
renovated at considerable expense. Tather LIagen has not as yet laid
out any plan for the future work of the iustitution.

Glasgow (Scotland).—Observations with the transit circle of a list of
stars in the carlier volume of Weisse’s Bessel.

Glasgow (United States).—See Morrison Observatory.

Gollis.—The private observatory of Ilerr Winkler was transferred
in 18387 from Gohlis, near Leipzig, to the neighborhood of Jena—Ilatitude,
4500 55 35,65 longitnde, 0" 46™ 2048 cast of ‘Greenwich.

Gotha.—Considerable progress has been made in the reduction of the
zone observations (250—20°).  With the meridian circle olfservations
of moon calminations and of stars of Mayer’s catalogue have been
made, and with the equatorial, observations of comets, of asteroids,
and of Gore’s variable near y' Orionis.

Dr. Becker has, at the request of Professor Newcomb, colleeted in a
convenient form IMansen’s formuke for the general perturbations by
Jupiter and has applied them to the planet Kurynome. It will be re.
membered that Prof. J. C. Watson made provision in his will for the
computation of tables of the asteroids discovered by him, which will
readily give the places of the plancts at future oppositions.  Dr. Becker’s
work is for the purpose of facilitating these computations.

Dr. Paul Harzer succeeded Dr. Becker as director on December 1, 1887,

dattingen (1886).—Dr. Schur assumed charge of the observatory on
April 1, 1886, and immediately set to work to have mmuach needed and
very extensive repairs made in the buildings and instruments.  As most
of the instruments have been dismounted, the prineipal work done has
been upon a new reduetion of the zone observations made by Klinker-
fues from 1838 to 1863. A 6-inch Repsold heliometer has been ordered.
The personnel of the observatory consists (with the director) of observ-
ator, Dr. Battermann; assistant, Ilerr Clemens, and computer, Ieidorn.

Greenwich.—The regular meridian observations of the sun, moon, and
major and minor planets have been kept up as before, and satisfactory
progress has been made with the reductions for a new ten-year cata-
logue (1877-°86).  Observations of the woon have been made with the
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—320°, This instrument has been dismounted and sent to Peru, where
the work will be continued to the south pole, and in order to extend the
investigation from stars of the ninth to stars of the fourteenth magni-
tude, an instrument of sowewhat similar form but with an objective of

2 inches aperture (described under Instruments) has been mounted at
Cambridge.

The first extensive research undertaken with the Henry Draper me-
morial funds, a catalogue of the spectra of 10,875 stars, covering the en-
tire sky north of —259, is nearly completed. This work has been done
with the S8-inch Bache telescope. A second series of photographs made
with longer exposures, and so taking in fainter stars, will soon be fin-
ished, and this instrument will likewise be sent to Pera, where the ob-
servations will be extended to the south pole. The detailed study of
the brighter stars with the 11-inch Draper telescope has been continued,
and the 15-in¢h and 28-inch reflectors constructed by Dr. Draper have
been mounted and are employed in studying the spectra of variables.

The Boyden fund has been devoted to collecting necessary informa-
tion in regard to the meteorological conditions at high altitudes, and in
furtheranes of this object several stations in Colorado were oceupied
during the summer of 1887 by a party from the observatory provided
with speecial photographic apparatus. In December, 1888, a fully
cquipped expedition went out to California to observe the total solar
celipse on January 1, 1839, and having suecessfully completed that task,
they proceeded to tho southern hemisphere to occupy for several years
an elevated station in ’eru, and to carry out the photographic and
photometrie work mentioned above.

The compilation of observations of variable stars, the telegraphic
announcement ol astronomical discoveries, and the time service have
been continued as in previous years.  Volume 18 of the Annals is issned
in parts in order to provide prompt publication for special investiga-
tions.  These, as well as the Draper-memorial Reports, have received
notice clsewhere.  The Bulletin of the New England Meteorological
Society and a good deal of other meteorological work will also appear
in the Annals.  The obsery atory buildings have been inereased by the
addition of two neighboring houses, and also by the erection of small
detached and inexpensive buildings to cover the different telescopes
that have been added to the equipment.

Haverford—Founded in 1832, enlarged in 1883. Instruments: 10-
ineh refractor, by Clark; 81-ineh refractor, re-ground, by Clark; 84-inch
silver-on-glass reflector; 13-inch zenith telescope.  Directors: Joseph G.
Harlan, 1853; Samuel J. Gummere, Samuel Alsop, jr., 1875 ; Isaac
Sharpless, 1882; Francis P. Leavenworth, 1887, Professor Leaven-
worth has published a number of observations of comets

Helsmq ors.—The 7-inch refractor has been used for observations of
comets, both determinations ot position and careful examination of
physical chargcteristics.  The transit instrument has been re modelled
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described in these reports and elsewhere, but it may not perhaps be su-
pertluous to recapitulate briefly bere, referring for details to Vol. 1 of
the observatory pablications, or to an article by Professor Holden in
the Sidereal Messenger for February, 1888, The mounting of the 36-
inch equatorial is referred to at some length in the present report under
the heading ¢ INSTRUMENTS.”

The main ohservatory building is 287 feet long, including the 75 foot
dome at its southern end, and contains a hall 12 feet wide running the
whole length, offices and computing-rooms, the library, elock-room,
visitors’ room, ete., and at the northwest corner stands the 25-foot dome
for the 12-inch equatorial,  The other buildings on the mountain sum-
wit are the meridian-cirele house, transit-house, photoheliograph, lab-
oratory, several temporary w01kbhops, and the dwelling for the astrono-
mers. The instrumental equipment consists of the 306- 111(,11 12-inch,
and ()J; inch equatorials, 4inch comet-seeker, 6 inch melldmu-urcle,
4-ineh transit and zenith telescope, 2-inch universal instrument, photo-
heliograph, declinograpl, five clocks, several chronometers, four chro-
nographs, and minor apparatus.  The cost of the instruments'with their
mountings and transportation, aggregated about $200,000; buildings
and other expenses wnounted to about $375,0005 leaving in the neigh-
borhood of $125000 {or & permanent endowment fund.  In addition to
what may be <lumul (rom the investment of this suin, the.observatory
is to bo atlowed for its maintenance as o department of the University
of Californin the sum of $19,188 a year. The astronomical staff con-

- sists of 1 8. Tolden, director and astronomer; S. W. Burnham, J. M.
Schacberle, J. B, Keeler, 1 B, Barnard, astronomers; C. B. Hill, assist-
ant astronomer, seeretary, and hbxuuhm The first volumesof “Publi-
cations” appeared before the real work of the observatory nad begun,
and it iv, therefore, mainly historical and deseriptive. It contains Mr.
Lick’s deeds of trust, Professor Newcomb’s report on glass for object-
ives, Mr. Burnian’s reports upon the site in 1879 and 1881, «descrip-
tions of the buildings and instruments, an account of thesengineering
and building at Mount Hamilton in the years 1880-1885, observations
of the transit of Mereury in 1881 and of Venus in 1882, geological re-
Dports, meteorological observations, 1880-1883, and an extensive series
of reduction tables for the latitude of the observatory. There have
been published in scientific journals and in the daily press interesting
notes upon nebulie and planetary markings as shown by the 36-inch
refractor, and the discoveries of new comets and double stars, Pro-
fessor Tolden attributes the steady-seeing at Mount Hamilton to the
coast fogs, which roll in from the sea every afternoon in the summer,
rising 1,300 to 2,000 feet, covering the hot valley and preventing radia-
tion from it. The nights of summer and autumn—April to October or
November—are found to be excellent both as to clearness and steadi-
ness; the daylight hours are less satisfactory, and in winter the seeing
is not much better than at lower altitudes.

Liége (Ougréer.——See Cointe.
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University of Virginia.—Prof. William M. Fontaine, of the chair of
geology and natural history, devotes a part of his time to original work
in paleo-botany and geology, in which he is sometimes assisted by ad-
vanced pupils.

Wesleyan University.—In this institution, like the last, some field
instruction is given in connection with the regular class work, and, in
addition, Prof. William North Rice devotes his leisure, in part, to orig-
inal investigation.

University of West Virginia.—Prof. 1. C. White, of this institution,
divides his labors between educational work and original investigation,
condueted under the auspices of the U. S. Geological Survey.

Yale University.—Although there is no specific appropriation for
maintaining field investigations in conneetion with class instruetion,
the venerable James D. Dana, professor of geology, occupies his vaea-
tions and his leisure in field work, and occasionally carries advanced
classes into the field in the vicinity of New Haven. The professor of
mineralogy, Edward S. Dana, also carries on original investigations in
his department. Moreover, the eminent professor of paleontology, O.
C. Marsh, is largely occupied in original work, at his own cost in part,
and in part under the auspices of the U. 8. Geological Survey.

SCIENTIFIC INSTITUTIONS.

There are in this country a number of learned societies and other insti-
tutions of scientific character which either have funds available for orig-
inal investigation in geology or employ officers whose work is in part
original, and which publish the results of such investigations.

Academy of Natural Sciences of Philadelphia.—There are in this insti-
tution professorships in geology and paleontology, and the beneficiaries
(particularly Prof. Angelo Ieilprin and Dr. Joseph Leidy) are oceupied
in original work, the results of which generally find place among the
regular publications to the academy.

American Musewm of Natural History.—Provision is made in the or-
ganization of this institution for a curator of the collections in geology
and paleontology, whose energies are largely devoted to original re-
search. The position is held by Prof. R. P. Whitfield ; and though his
original work relates mainly to paleontology, much of it has geologic
bearing. The results of his work and of certain other original investi-
gations in geology are published mainly in the Bulletin of the museam.

New York State Cabinet of Natural History.—This institution is main-
tained by the State, and its curator (John C. Smock) not only has charge
of the collections, but carries on original investigations in general and
economic geology. Annual reports, and of late bulletins, are issued.

Peabody Museum of Comparative Zoology.—Provision is made in this
institution for original investigation, and the results thereof (part of
whicl are geologic) are printed in the regular series of publications of
the museum, '
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Chicago Academy of Scieuce.

Cineinnati Svciety of Natural History.
Colorado Scientific Society.

Connecticut Academy of Arts and Sciences.
Davenport Academy of Sciences.

Elliott Society of Natural History.

Llisha Mitchell Natural History Society.
Essex Institute.

Franklin Institute.

Hamilton Association.

Kansas Academy of Science.

Lackawanna Institutoe of History and Science.
Manitoba Iistorical and Scientific Society.
Meriden Scientific Association.

Minnesota Academy of Scicnce.

National Academy of Science.

National Geographic Society.

New Brunswick Natural History Society.
Nowport Natural History Socicty.

Now York Academy of Scicnce.

Nova Scotian Institute of Natural Seience.
Ohio Mcchanies’ Institute.

Pacific Coast Technical Socioty.

Peoria Scientilic Association.

Philosophical Society ot Washington.
Portland Society of Natural History.
Quebee Literary and Tistorical Society.
Royal Socicty of Canada.

San Diego Lyceum of Science.

Santa Barbara Natural History Socicty.
Sedalia Natural History Socicty.

State Iistorical Socicty of Towa.

Staten Island Natural Scicnce Association.
St. Louis Academy of Scicnce.

Texas Geological and Scientific Association.
T'renton Natural History Society.
Wisconsin Academy of Arts, Seiences, and Letters.
Worcester Natural History Socicty.
Wyoming Historical and Geological Society.

MISCELLANEOUS,

The most noteworthy event of the biennial period in American geol-
ogy was the birth of the Geological Society of America. The project
of organizing such a society has been under consideration by the lead-
ing geologists of the eountry for a decade; and a call issued by some
" of its promoters during the summer of 1888, inviting those interested
to meet at Cleveland on the day before the opening of the session of
the American Association for the Advancement of Science (August
14), received hearty response; and temporary organization was there
effected. A meeting for completing the organization was held at Ith-
aca on December 27, and the society was there formally created with
an original fellowship of one hundred and two. The veteran geologist
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Since diastatic movements are predominantly vertical and measured
from sea-level as a datum plane, the determination of the mean sea-level
(commonly called the «figure of the earth,” or, more properly, the geoid)
is important to geologists. The ¢ figure of the earth ” is alsoimportant
to geologists' in another way: It has long been known that despite the
gravitational attraction of mountains and continental masses a plamb-
line suspended at the sea-shore is generally deflected seaward, and that
in some cases a plumb-line suspended at the base of a mountain range
is deflected toward the plain rather than the mountains ; and accordingly
it has been supposed by many physicists, astronomers, and geologists
that the rocks constituting the ocean bottom are heavier than those of
the land, and that the rocks underlying plains are often heavier than
those forming mountain masses. Suess and some others have indeed
maintained that such mountain systems as the Andes must attract and
materially clevate the surface of ¢ontiguous ocean waters; but Pratt
and several other careful students have, on the contrary, advocated the
simple inference from observation; and Faye has attributed the great
inequalities of the cartl’s surface to the more rapid refrigeration and
consequent condensation of sea bottomns than of land surfaces. Now,
the determination of the differences in density indicated by the anom-
alous deflection of the plumb-line in certain cases, and so the solu-
tion of some of the most profound problems with which geologists have
over grappled, depends, first, upon the determination of the general
form of the geoid, and second, upon the development of a formula by
which the gravitational attractions of adventitions rock masses, and of
rock masses varying in density, can be computed. The importance of
these inquiries has been recognized Ly some of the ablest mathemati-
cians, physicists, and geologists, including Thomson, Clarke, Pratt,
Fisher, Stokes, Helmert, G. 1. Darwin, Fischer, and others. For some
years past Woodward has been engaged upon these problems ; and dur-
ing 1888 he published an elaborate discussion of the whole subject, in-
cluding analyses of the results reached by former investigators, and
formulas applicable in evaluating the deformation of water surfaces by
the gravitational attraction of ice masses, continents, and mountains,
the changes in level of inconstant lakes, ete.* While the immediate
result of Woodward’s researches can scarcely be regarded as a con-
tribution to knowledge of the general phenomena of deformation, his
contribution is worthy of note as a sound basis for further investigation.

DEGRADATION.

All portions of the earth standing above the level of the sea are sub-
Jject to degradation. Different processes effect degradation, but incom-
parably the most potent is the action of rain and rivers. Now the whole
subject of hydro-dynamic action has received more attention from A mer-

*Bull. of the U. 8, Geol. Survey, No, 48,
H. Mis. 142——16
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students of engineering problems, as well as to geologists concerned with
the various and increasingly important problems of degradation.

Unquestionably the most noteworthy contribution to objective geol-
ogy during the biennial period is the recognition by several students of
the intimate relation between topographic coufiguration and geologic
history. Although fully matured only within a few months, the concep-
tion found birth during the days of active geologic investigation in
western Territories, originating, as have so many other wide-reaching
inductions, in the fertile brain of Powell, but receiving notable impetus
through the early work of Dutton. The former geologist pointed out
that one of the leading determinants of degradation is found in the
declivity of streams, and that there isa certain minimum declivity be-
vond which there is neither corrasion nor transportation. It is of
course evident that no stream can sink its channel below the level of
the sea; and as Powell pointed out, it is equally evident thatat a dis-
tauce from the sea a stream can not sink its chanuel below a certain
altitude above tide which will give aslope just sufficient to permit flow-
age; and also that no tributary can corrade its channel below the level
of its primary. This lowest limit of corrasion and transportation may
be called the base level of erosion* The importance of this conception
was realized by several of the leading geologists of the world, but cir-
cumstances prevented further development of the subject, and the con-
ception lay dormant for years.

Recently, different geologists at work in eastern United States have
noticed certain intermontane plains and ancient terraces which can be
explained only upon the hypothesis that during some past period the
Iand stood lower than now, and remained stationary until not only the
rivers and their tributaries, but the minor streammlets—and even the
rain-born rills and so the entire surface, were reduced to a level below
which degradation was impossible; and the term base level was ex-
tended not only to rivers and their tributaries, but to whole continents,
so0 that to-day the term is applied to a bi-dimmensional surface rather than
a series of uni-dimensional lines. Moreover, it was found that the inter-
montane plains are in many cases bounded by steep slopes and inter-
sected by sharp-cut gorges and ravines which could only be explained
on the assumption that at the close ¢f the base-level period the land
was lifted so high that degradation was greatly accelerated, but for a
period too short to permit the general reduction of the area to a new
base level; and the geologists concluded that the plains tell of altera-
tions in level of the land as well as of long standing at a single level.
The conception expanded still further as study progressed until it came .
to be perceived that every hill and valley is a record of geologic activ-
ity depending upon the relation between land and sea, and thus indi-
cating the geographic configuration of past periods. So a new geologic

* Exploration of the Colorado River, 1875, p. 203,
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question” was that of the venerable Dana in December, 1888, and it may
easily be quoted at length:

“1841-1888,7*

An event of some importance to students of the multifarious prod-
uets of deposition is the definition of the Columbia formation. There
is a break in geologic history, as commonly interpreted, between the
Neocene and the Pleistocene,—a hiatus partly natural and partly taxo-
nomic, and exceedingly difficult to close by reason of diverse methods
of classification as well as by reason of the dearth of common phenom-
ena. But the formation under consideration is a superficial deposit of
known genesis, intimately connected with the other Pleistocene depos-
its of the country; it is at the same time a fossiliferous sedimentary de-
posit as intimately connected with the Neocene and Eocene formations
of the middle Atlantic slope as these are connected among themselves;
and thus the formation not only covers the natural discontinuity be-
tween the Neocene and Pleistocene, but, since it is susceptible of classi-
fication with either, closes the taxonomic hiatus as well.t

There has long been grave uncertainty as to the relations among cer-
tain members of that Silurian or Cambrian rock series of the upper Mis-
sissippi Valley known in part as the Lower Magnesian Limestone of
Owen; and it is a source of gratification to geologists to note that, in
the second volume of his final report, N. H. Winchell has -clearly set
forth the relations of the various members of this series, particularly in
Minnesota and Wisconsin. The series, beginning at the base of the
well characterized St. Peter Sandstone, is as follows: (1) Shakopee
Limestone; (2) New Richmond Sandstone; (3) main body of limestone
(“Lower Magnesian” in part) ; (4) Jordan Sandstone; (5) St. Lawrence
Limestone; (6) a bed of shales; (7) Dresbach Sandstone (the last four
representing the St. Croix); (8) & bed of shales; and (9) Hinckley
Sandsfone (the last six constituting the Totsdam of Wisconsin); the
whole resting upon the red shales and sandstones which pass into the
copper-bearing series. ¥

One of the most puzzling problems which the geologists employed in
the western Territories have been called upon to solve is the absence
of formations clsewhere of great volune, without marked unconformity
between the older and newer deposits. This condition is especially ¢on-
spicuous in the Rocky Mountains, where the Silurian is sometimes re-
duced to a few feet of shales or limestones, and is sometimes almost
unrecognizable. It is also conspicuons in the Black Hills, where, ac-
cording to Newton, the Cambrian ineludes but 250 feet of sandstones
and quartzites, while the Silurian proper and the Devonian are absent,§
although there are no marked unconformities. Newton’s observations
were verified and the anomalous relation of the Black Iills rocks dis-

*Am. Jour. Sci., 8rd series, vol. XXX VI, p. 427,

t MeGee, Am. Journ. Sci., 3d series, vol. xxxv, p. 466.

FOp. cil. 1238, page xxii. .
§ Rep. ou Geology and Resources of the Black Hills, 1880, pp. 40,41.
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Next to active volcanoes in significance to systematic geologists, and

in interest and instructiveness to laymen, come those recently extinet ;
and during the past two years such a volcano has been investigated by
Diller. This volcano is perhaps the most recent within the United
States. Its crater, overlooking Snag Lake 10 miles northeast of Lassen
Peak in northern California, is indeed cold, but the lapilli and scoria of
whieh it is composed have been scarcely affected by the action of the
elements, and its slopes are as high as such material will maintain;
the lava sheet which flowed from it, and which by damming a small
creek formed Snag Lake, is scarcely discolored by weathering; the vol-.
canic ashes which it vomited yet lie as they fell, little touched by the
winter rains or the sammer thunder showers; the stumps of trees
smothered by the ashes and charred by the lava have not yet decayed;
and all the phenomena indicate that this debris-swathed volcano was
in active operation but a few scores or at most a few hundreds of years
ago.* . .
This, although probably the youngest of the series, is only one of
those voleanoes which, beginning in early Tertiary time and culmi-
nating in activity about the Pliocene or early Pleistocene, flooded
hundreds of thousands of square miles of the Pacific slope with lava
sheets the most extensive of the globe. Most of the orifices from
which these lavas welled have beeu obliterated or buried by geologic
changes; but one of them remains, and is of such vust dimensions
that the water with which it is partly filled forms the deepest lake on
the continent. This ¢ Crater Lake,” which lies in the heart of the Cas-
cade range in southern Oregon, is 2,000 feet deep, and the bounding
walls rise 900 to 2,000 feet above its level. It was explored by Dutton
in 1836.1

Kilauea represents active vulcanism; SnagLalke represents the effects
of vuleanism yet untouched by time; Crater Lake is a mighty volcano
long dead and already mouldering into dust; the older lava sheets and
degraded craters of Oregon and northern California contain a record
of vulcanism partly effaced by the ever operative agencies of deg-
adation; but there is a still later stage in the obliteration of the vol-
canic record which has been brought to light within two years: About
Mo it Taylor in northern New Mexico there is an extensive arca now oc-
cupied chiefly by sedimentary rocks of Mesozoic age, which have evi-
dently suffered great degradation during Cenozoic time; and through the
strata project cylindrical masses of basalt, sometimes large enough to
be dignified by the name of mountains, which evidently represent the
contents of the pipes or duets through which lava was extruded during
past ages, probably in sufficient volume to sheet vast arcas with lava, as
southern Uregon was sheeted during the later epoch; but these lava
sheets have been completely denuded over hundreds of square miles,

*Am. Journ. Sei., 1888, 3d series, vol. xxx111, pp. 45-50.
t Science, vol. VII, p. 179.
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devized which is dependent, not upon the always uncertain data hith-
erto employed, but upon observations of intensity whieh can be ver-
ified by independent observers even weeks or months after a great
shock, and in which the errors in judgment of the observer have com-
paratively little effect upon the result. In this method the various ob-
servations upon intensity are first mapped, and a center (which is the
epicentrum of the volcanic area) from which the intensities diminish in
all directions is found by simple inspection; the intensity observations
are then assembled and plotted in the order of their distance from this
center upon a diagram in which the ordinates represent intensities and
the abscissa distance from the epicentrum; when it is found that in all
cases there is a point of inflection in the intensity curve at a distance
from the epicentrum depending upon the depth of the centrum (or focus)
which can thus be determined by a simple formula. This methed of
determining the depth of earthquake foci is eminently satisfactory, and
is unquestionably destined to supplant all others in every case in which
it is applicable. By means of it the focus of the Charleston earthquake
was shown to be about 12 miles beneath the surface.* (2) Hitherto the
determinations of the velocity of earthquake transmission have been so
variable that the more cautious seismologists looked upon them with
suspicion.  Now, owing partly to the extended use of standard time
throughout the United States, the time observations upon the Charles-
ton carthquake over the 850,000 square miles affected are satistfactory
beyond all precedent; these observations have been carefully reduced
and discussed (and in this work Dutton had the assistance of New-
comb), and a cocfticient for the velocity ot earthquake transmission, in-
comparably more trustworthy than the earlier determinations, has been
deduced.  The mean result of the various observations gives a velocity
of 5,181 | 80 meters per second. This coefficient, like the method of de-
termining the depth of earthquake foci, is unquestionably destined to
supplant all others, and so scismologists are now armed with new means
of prosecuting further researches upon the most mysterious of terres-
trial phenomena.  But Dutton’s contributions are no less important to
the geologist than to the seismologist in that they coincide with exper-
iment and observation upon the elasticity, rigidity, density, and other
properties of solid and homogeneous rocks, and so throw light upon the
condition of the sub-crust of the earth far beyond the depths which di-
rect examination can ever reach.

ALTERATION.

The products of the alteration of rocks by the various agencies to
which they are subject are multifarious: The soils are formed by the
disintegration and decay of rocky strata; the sediments of seas and
lakes are first consolidated into rock, and sometimes subsequently

* Bull. Phil. Soc. Wash., 1883, vol. x, p. 17.
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natural-gas vents were known to and were for ages venerated by the
fire-worshipers, whose cult they inspired; it is also true that springs
of mineral oil have been known from history’s dawn, and that the oil
was utilized sometimes as fuel or illaminant, though more commonly
as a medicine or lubricant ; and it is equally true that natural oils and
tars were extracted Ly primitive means and used for primitive pur-
poses by barbarous Oriental peoples long before their fame spread to
the Occident; but it is only within a few years that these natural
products have been utilized so extensively as to materially modify the
course of human progress.

Pari passu with the industrial development accompanying the utili-
zation of rock gas, geologic science made an unparalleled stride within
a few months. During the last thirty years Hunt, Newberry, Peck-
ham, Leslic, and several other geologists in this country, and Binney,
Coquand, Daubrée, Lartet, and others abroad have indeed made im-
portant contributions to our knowledge concerning the constitution and
origin of petrolemm and its associates; and the exploitation of the
Pennsylvania-New York ficlds atforded valuable additional data relat-
ing to these minerals,  Nearly four years ago Prof, 1. O. White enun-
ciated and vigorously maintained the theory—now recognized as a
fundamental law in gas prognostication—that gas, oil, and brine are
aceumulated in the order of their weight within inverted basins and
troughs formed Dby flexure of the rocky strata. The importance of
these contributions to our knowledge of the lighter bitumens must not
be under-estimated; yet when exploitation for gas began in Ohio in
1886, the geologist literally sat at the feev of the prospecter gathering
such erumbs as tell from his hands, and found himself utterly unable
cither to guide efforts or predict results. Less than two years later the
laws governing the distribution and accumulation of gas and oil were
so fully developed that the rock-gas problem claimed a solution as sat-
isfactory as that of the well-known artesian water problem ; and to-day
the geologist predicts the success or failure of a prospect bore for gas
or oil about as readily and reliably as he can prognosticate artesian
water, or coal. Greater advance was probably never before made in so
limited time in any economically important branch of knowledge. The
solution of the problem of rock gas and petroleum marks an era in
science no less than in industry. Vast sums of money, reaching some-
times into the millions, were spent by prospecters in gathering data;
but the credit for the solution of the problem belongs chiefly to three
individuals—I. C. White, of the University of West Virginia; Edward
Orton, State geologist of Ohio; and A. J. Phinney, a practicing physi-
cian and amateur geologist of Muncie, Indiana.

GLACIATION.

The general tendency of glaciation is to obliterate surface irregularity
both by grinding down e¢levations and by filling up depressions, and
thus to supplement hydric gradation; but glaciation may also accent-
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upon the rate of flow of Muir glacier, which embouches into the head
of the bay, are particularly interesting. The cross-section of the ice
stream is about 3,500,000 square feet (5,000 feet wide by about 700 feet
deep), and the mean flow is about 40 feet per day (70 feet in the cen-
ter and 10 feet near the margin) in the month of August. The Muir
glacier is now retreating, but it has evidently oscillated considerably
during recent times, and in some of its advances it has encroached upon
and buried beneath its ground moraine and aqueoglacial deposits,
whole forests of full-grown trees, whose remains occasionally appear
about the shores of the bay.

Tt was an early notion that during glacial times great ice-caps formed
about the poles and extended far toward the equator; and during one
stage in the development of geologic science mathematicians sought to
compute the effects of these hypothetic ice-caps, first, upon the volume
of the oceans from which they were drawn, second, upon the isostatic
terrestrial erust on which they were heaped, and third, upon the cen-
ter of gravity of the earth as a whole. The students of more recent
years have, however, settled down to the more temperate conviction
that great polar ice-caps never existed, and that during the glacial pe-
riod the ice flowed radially from certain ¢ centers of dispersion” (so
called by Lyell). This view has recently received strong support from
a new quarter: Within the last decade the Canadian geologists have
shown that the striee which form the unmistakable trail of glaciers ex-
tend from the Laurentide platean southwesterly toward Lake Superior
and the Red River, westerly toward Lake Winnipeg, and northerly and
even northeasterly toward Hudson’s Strait,* proving that these high-
lands were the center of dispersion for the mer de glace by which
northeastern United States was overflowed. These Canadian obser-
vaticus have continued until within the last year or two, and have set-
tled forever the fate of the ice-cap hypothesis. During the past two
years, too, parallel observations have been made in the northwestern
part of the American continent: G. M. Dawson and other officers of the
Geological Survey of Canada have ascertained that the strise of the
Mackenzie Valley extend in northerly directions, proving that the north-
ern Rockies also formed an independent center of ice dispersion.t Daw-
son’s publication upon the glacial phenomena of Canada is of special
interest to American geologists in that it contains definite recognition
ol the glacial theory, essentially in the form long held in Awmerica but
rejectod in Canada.

The various American observations upon glacial strize have just been
assembled, graphically depicted upon a remarkably iustructive map,
and discussed at length by the foremost living authority upon glacial

* Anu, Rep. Geol. Survey of Canada, 1885, p. 14 dd.
t Geol. Mag. Decade 3, 1838, vol. v, pp. 347-50,
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edge has been extended. A few of the leading events in the foregoing
history of the growth of conception are worthy of special distinction :

First in importance, by reason of its broad philosophic bearing, must
be mentioned the transition from a purely objective or empiric classifi-
cation in geology to the more logical, simple, comprehensive, and nat-
ural classification by processes or by fundamental principles and laws—
a transition commenced some years since, but now so well advanced as
to be a legitimate subject of permanent record.

Second in importance must be ranked the birth of the New Geology,
which interprets geologic history from the records of degradation as the
old geology interpreted history from the records of deposition, and thus
greatly extends the domain of the science.

Next in importance must be placed the invention of a method of de-
termining the depth of earthquake centers and the determination of
the velocity of earthquake transmission, which together have not only
revolutionized seismology and placed it upon a solid foundation, but
have enlightened geologists as to the constitution of the sub-crust of
the earth. These three steps in progress are epoch-marking, and the
last in particular must be credited wholly to the biennial period just
closed.

Important place must be given to the recognition and definition of
a great geologic group—the Algonkian—by which the known geologic
column is greatly extended and known geologic history greatly ex-
panded. Like this discovery in kind are the recognition of a sub-group
of rocks corresponding to a part of the geologic column—the Lower
Cretaceous—hitherto recognized in Europe, but not on the American
continent, and the correct determination of the succession of the sub-
ordinate divisions of the Silurian and Cambrian in the structurally
complex and bitterly contested field beyond the Hudson. To the stu-
dent of stratigraphy these events are epoch-marking.

Turning now from the subject matter of the science and the growth
of knowledge with respect to this subject matter, and toward the means
by which the science is developed, another epoch-marking event ap-
pears in the organization of the Geological Society of America, by
which investigation will inevitably be stimulated and knowledge ad-
vanced more rapidly than ever before; and in the same category must
be placed the establishment of a national geologic periodical, the A meri-
can Geologist. And the birth of State geologic surveys in Arkansas
and Texas must also be meutioned.

Many other notable steps have been taken with respect both to the
means and the ends of geology; buteven if there were none other these
great strides would render the period 1887, 1888 memorable.






NORTH AMERICAN PALEONTOLOGY FOR 1887 AND 1888.

By HENRY S. WILLIAMS,

INTRODUCTION.

In writing this report some modifications from the plan heretofore
adopted have been made. The report attempts to consider only such
works as refer to the Paleontology of North America. It has been
found impossible in the present state of the science to classify the lit-
erature on hiological lines entirely, as is done in the excellent Annuaire
Géologique of Carez and Douvillé (22). I have consulted several re-
ports of a similar nature, from which I have adopted some suggestions.
Among these are the previous reports of Mr. Marcou (156, 157), the
geological record by Messrs. Whitaker and Dalton (277), by Messrs.
Topley and Sherborn (244), Bulletin No. 44 of the U. S. Geological Sur-
vey, by N.II. Dartou (60); Les Progres de la Géologie, by M. Margerie
(158); the Annuaire Géologique of Carez and Douvillé (22), and the
preceding volumes of the same work by Dr. Dagincourt (57) ; the Neues
Jahrbuch of Messrs. Baur, Dames, and Liebische (11).

One feature I have added which has not been attempted by any of
these publications so far as I have ascertained. Ihave quoted the names
of new species and genera proposed in the various publications, and in
oach case have noted the page and, wherever illustrations have been
given, the number of the plate and figure, in order that the report may
bring before working paleontologists a list of tlie new species which
can be referred to when the original publications are not accessible.

The reviews of the various publications have been necessarily brief,
and are printed separately from the bibliographical list. The contents
are arranged in the following order:

General Paleontology: General Paleontology—Continued.
Cambrian. Carboniferous and Permian.
Silurian, lower and upper. Mesozoic.

Devonian. Cenozoic.
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presents an important revision of former views in regard to the order of
succession of the Cambrian faunas of North America. The discovery
of an unbroken section in Manuel’s Brook, Conception Bay, Newfound-
land, extending from the Archzan Gneiss upward through the Olenellus
and to the Paradoxides fauna, confirms the order for these faunas pre-
viously recognized in Sweden. The author announces the following
revised classification of the Cambrian, showing this to be the true order
of succession of the several terranes of the Cambrian in North America:

(1) Lower Cambrian (Georgia, Prospect, Terra Nova terranes) with
the Olenellus fauna ; (2) Middle Cambrian (St. John, Avalan and Brain-
tree terranes) with the Paradoxides fauna; (3) Upper Cambrian (Pots-
dam, Knox, Tonto, Belle Isle, ete., terranes) with the Dicellocephalus or
Olenellus fauna. This article is an abstract of remarks made by the
author before the International Geological Congress in London, in the
course of discussion on the Cambrian system, on September 18, 1888.

R. P. Whitfield (298) records the discovery of fossils from the Birds-
eye limestone at Fort Cassin, Vermont, on the eastern shore of Lake
Champlain. The paper is an extract from Bulletin No. 8, of the Ameri-
can Museum of Natural ITistory, not yet published.

C. Rominger (228) deseribes as new species certain fossils from Mount
Stephens, Northwest Territory of Canada, as follows :

Ogygia klotzi, p. 12, pl. i, f. 1.

Ogygia serrata, p. 13, pl. i, f. 2, 2a. :
Embolimus spinosa (gon. et sp. nov.), p. 15, pL. i, f. 3.
Iimbolimus rotundata, p. 16, pl. i, i. 4, 5.
Conocephalites cordillere, p. 17, pl. i, f. 7.

1o also recognizes the forms Monocephalus salteri, Bill., Bathyurus,
Agnostus, Obolella, and a Theca resembling T. primordialis, Hall. Ba-
thywrus ?,p. 18, pl. 1, f. 8. Agnostus 2, p. 18, pl. 1, f. 1 (compare A. integer,
Barr).

Mr. Walcotr (264) criticises this paper, and Mr. Rominger replies to
the criticism in the Awmerican Geologist, vol. 1, pp. 356-359. (See also
note, Am. Geol., vol. 1, p. (1.)

In the article by C. D. Walcott (264) an account is given of fossils
derived from the same locality as that from which Mr. Rominger’s fos-
sils came. Mr. Walcott compares the species with the Nevada fauna of
the Cambrian, the order of sequence of which is already known, and
from his comparison concludes that ¢ the Mount Stevens fauna should
be referred to about the horizon of the upper portion of the Middle Cam-
brian fauna.” (This determination is prior to Mr. Walcott’s discov-
eries infNewfoundland).  (See 265.) Of the new genus and five new spe-
cies described by Mr. Rominger, Mr. Walcott shows that the name Em-
bolimus is preoccupied by Westwood ; that Embolimus spinosa, Romin-
ger, 1837, was previously described as Olenoides spinosus by Walcott in
1886, (Bull. U. S. Geol. Survey, No. 30, p. 184, pl. xxv, f. 6), and is
therefore a synonym, and that Embolimus rotundata, Rominger, 13887,
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smaller forms with eyes; fourth, the Paradoxides. This table is found
also in the Royal Society paper (167).

In the paper (169) in the Canadian Record of Science the author dis-
‘cusses the characters of Ptychoparide and BEllipsocephalidee, which are
dwelt upon more at length in the paper, above referred to, in the Trans-
actions of the Royal Society. From the study of the head-shield of the
young of several genera, the author concludes that they have the fol-’
lowing relative rank to each other, those which show the more primi-
tive features coming first, viz: (1) Ellipsocephalia, (2) Agraulos, (3)
Liostracus, (4) Ptychoparia, (5) Solenopleura.

In the fuller paper in the Transactions of the Royal Society (167) the
author describes the following species:

Paradoxides regina, p. 119, pl. iii (nat. size).
Ellipsocephalus, sp. ? p. 129, pl. ii, f. 8 a-c.
Adgraulos (?) Whitfieldianus, p. 130, pl.ii, f. 1a-f.
var. compressa, p. 131, pl.i, .1 g-i.
Strenuella (?) Halliana, p. 132, pL. i, f. 2 a-m.
Solenopleura Acadica, var. elongata, p.159, pl. ii, f. 6.

Plates i and ii illustrate series of young forms of the following gen-
era: Agraulos, Liostracus, Ptychoparia, Solenopleura, and Ellipsocepha-
lus.

The tabulation of the trilobites of the acadian is given as in the
paper (173) above referred to, and the author separates Microdiscus from
Agnostus, considering the former to be in advance, in degree of develop-
ment, of Agnostus, to present more variations of form, and to possess
a greater range of variability in the number of rings in the axis of the
pygidium. The third and fourth groups show a changein the eye lobe;
the fourth group completes this change earlier in its development than
does the other. The granulated test is regarded as indicative of the
earlicr species of Paradoxides. The author remarks upon the very great
importantance of the early stages of Agraulos, Liostracus, and Soleno-
pleura, “as showing the plastic condition of the organismin the initial
metamorphoses. One hasonly to note in the series of embryonic and
larval forms how different the embryos are from the adult; and yet to
observe also how soon the generic and even the specific types become
visiblein the larval head shield, to be satisfied that the main potentiality
of development is in the embryo and the embryonic stages of the
organism.”

The period 1887 and 1888 is notable for the accumulation and clear
presentation of facts to show the imnpropriety of the retention in our
geological nomenclature of the name ¢ Taconic system” of Emmons.

Tho discusion of the subject has been continued for half a century,
and many of the ablest geologists of the country have been engaged in
it, starting with Messrs. Dewey, Eaton, and Emmons. It was origi-
nally proposed by Emmons as a subdivision including the rocks lying
below the ¢ Champlain Division” of the ¢ New York system” and above
the Primordial rocks. Messrs. H. D. Rogers, E. Hitchcock, Mather,
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In the paper in the American Journal of Science (260) he describes
the following new species characteristic of the fauna of the so-called
¢ Taconic” of Emmons.

Lingulella Granvillensis, p. 188, pl. i, f. 15-15¢.
Linnarssonia Taconica, p. 189, pl. i, f. 18-18d.

Orthis Salemensis, p. 190, pl. i, f. 17-17a.

ITyolithellus micans, var. rugosa, n. Var., p. 191, pl. i, f. 10.
Modiolopsis (3?) prisca, p. 191, pl. i, f. 19.

Leperditia (I) dermatoides, p. 192, pl. i, £. 13-13a.
Aristozoe rotundata, p. 193, pL. i, £. 9.

Microdiscus connexus, p. 194, pl. i, f. 4-40.

Olenoides Fordi, p. 195, pl. i, f. 5-5b.

Solenopleura (2) tumida, p. 196, pl. i, f. 2-Ra.
Ptychoparia Fitchi, p. 197, pl. i, f. 6.

Ptychoparia () (subgenus ?) clavata, p. 198, pl. i, £. 3.

In the “ Lower Taconic” (262) he records the discovery of Hyolithes,
Nothozoe Vermontana, and Olenellus Asaphoides in the quartzites, and
Maclurea, Murchisonia, and Raphistoma in the eastern limestone.

Raphael Pumpelly (223) communicates a note on the fossils of Little-
ton, New IHampshire. These fossils were reported by T. Nelson Dale,
and were determined by C. D. Walcott and C. Rominger, by whom they
were reforred to the Niagara age, while Billings determined other fos-
sils, derived from the same formations by C. H. Hitchcock, to be of
Ilelderberg age. In a note in the American Journal, vol. XXXVI, p.
255, it is stated that C. II. Hitchcock referred these fossils to the Ni-
agara group. (See Whitfield, Amer. Journ. Sci., vol. XXV, p. 369.)

In 1888 Mr. Walcott (262) and Professor Dana (59) showed the im-
propriety of continuing the use of the name ¢ Taconic system,” and Mr.
Marcou (154, 155) defended the usage of ¢ Taconic.” In the meeting of
the International Congress at London the facts regarding the discovery
of fossils of the faunas of the Lower Silurian appeared as conclusive
argument against the recognition of the ¢ Taconic System,”and the terms
¢ Cambrian,” ¢ Lower Silurian,” and ¢ Upper Silurian” were accepted
for the three lower systems of the Palaxozoic.

THOE SILURIAN, LOWER AND UPPER.

Henry M. Ami has published several brief articles on the Paleontol-
ogy of the Paleozoic rocks in Canada (3, 4, 5, 6,7, 8,9). In vol. 1of .
the Ottawa Naturalist (3) the author refers to the oceurrence of Siphono-
treta Scotica, Davidson, in association with a fauna of the Utica forma-
tion in a band of impure limestone on the bauks of the Rideau River,
near Ottawa. In the transactions of the Field Naturalists’ Club (8) he
gives further account of the Utica fossils from Rideau, and notes their
position in the section which he examined along Crichton street. Sev-
eral species are recorded as new to the locality, and two, marked as
new species, are referred to Ambonychia and Metoptoma. In the article
in the Canadian Record of Science (9) he discusses the fossils from the -
























PALEONTOLOGY. 275

1886. The following new genera, species, and varieties appear in this
volume:

Tentaculites Niagarensis (Hall), var. Cumberlandie, n. var., p. 5, pl. exiv, f. 3-6.

Tentaculites acula, p. 6, pl. exiv, f. 15-17.

Tentaculites Dexithea, p. 6, pl. cxiv, f. 18, 19.

Hyolithes heros, p. 7, pl. exiv, f. 24-27.

Styliola spica, p. 7, pl. cxiv, f. 28,

Coleolus Herzeri, p. 7, pl. cxiv, £, 29,

Pharetrella, nov. gen., p. 7.

Pharetrella tencbrosa, p. 7, pl. exiv, f. 30, 31.

Cornulites immaturus, p. 18, pl. exv, f. 40,

Cornulites, sp. ?, p. 19, pl. exvi, f. 24,25,

Cornulites chrysalis, p. 20, pl. cxvi, f. 26-28.

Cornulites cingulatus, p. 20, pl. cxvi, f. 29.

Cornulites tribulis, p. 20, pl. exvi, f. 30.

James Hall (95) publishes in the Sixth Annual Report of the State
Geologist descriptions of Fenestellidz of the Hamilton group. Highteen
species were previously described, but not figured, in the Thirty-sixth
Annual Report of the New York State Museum, 1884, and are here re-
described and figured. Two new species from the Hamilton are de-
scribed, one of which is figured ; twonew species are from the Waverly
of Ohio ; the new species are as follows:

Fenestella albida, p. 48, pl. vii, . 1~7, Waverly group, Richfield, Summit County,

Ohio.
Fenestelly hemicycla, p. 55, pl. vii, f. 12-16, Darien, New York, and West Will-

iams, Canada.
Fenestella aperta, p. 58, pl. iv, f. 1-5, Waverly group, Richfield, Ohio.
Fenestellu spissa, p. 59 (no figure), Hamilton, West Bloomfield, New York.

Samuel G. Williams (304) contributes a paper with the title ¢ The
Tully limestone, its distribution and its known fossils.” The author
offers a list of over a hundred species, the majority of which are com-
mon in the Hamilton shales immediately below the Tully limestone.
The indefinite notion the author has of the limits of the Tully limestone
is shown Dby his statement on page 20, that the estimate of the thick-
ness varies “according as one includes or excludes the impure mixed
top and bottom portions.” This easily explains the length of the list
of ““ known ” Tully species. The transition from the richly fossiliferous
fauna of the upper layers of the Hamilton to the comparatively barren
Tully limestone is so sharp that it is not safe to include even the species
found in the shale adhering to the bottom of the heavy blocks as
¢ known fossils” of the Tully fauna.

C. 8. Prosser (222) read an interesting paper before the American
Association for the Advancement of Science on the Upper Humilton of
Chenango and Otsego Counties ; the order and composition of the fau-
nas of these rocks have been carefully studied by the author.

Charles R. Keyes (135) describes the following two new fossils from
the Devonion of lowa :

Conocardium altum, p.26, pl. xii, f, 4a, 4b, Iowa City, Iowa.
Cyrtoceras opimum, p. 26, pl. xii, f. 5, Johnson County, Iowa.
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faunas; that in different regions the same order of sequence of genera
and species in gencral takes place, but that for the Devonian system,
at least, the stratigraphical lines of demarkation separating one tem-
porary fauna from the next, are comparatively local and not uniform for
different regions of America.

The same author (302) gives an extended discussion, in Bulletin No. 41
of the U. S. Geological Survey, of the fossil faunas of the Upper De-
vonian of western New York. This paper is not merely a list of the
species of the Upper Devonian, but the author attempts to ascertain,
by a comparative study of the species and of the faunas of the succes-
sive geological stages, the laws of variation or modification affecting
the species and faunas in their passage upward through the series and
in their relations to geographical distribution. Few new species are
described, but frequent reference is made to the modifications expressed
in the characters of species as they are traced upwards in the rocks
(historically), and from region to region during the same stage (geo-
graphically). These variations are also expressed by the separate tab-
ulation of the species forming the fauna of each fossiliterous zone. The
following new forms are described and figured :

Dipterus Nelsoni, Newberry, MS., p. 62, pl. iii, f. 1.
Dipterus (?) levis, Newberry, MS., p. 63, pl. iii, f. 2.
Pterinopecten (1) Atticus, p. 35, pl. iii, . 10, 11,
Ptychopteria (7) mesocostalis, p. 35, pl. iii, £. 9.
Lunulicardium levis, p.39.,pl.iii, f. 6, 8.

Aptychus (of Goniatites), p. 35, pl.iii, f. 3, 4.
Lucina Wyomingensis, p. 44, pl. iii, f. 13.

Lucina Varysburgia, p. 44, pl. iii, f. 14.

Arenicolites duplex, p. 46, pl.iv, £.9.

Ryhnchonella Allegania, p. 87, 88, pl. iv, . 1-8,

The name Spiraxis proposed by Professor Newberry (Ann. N.Y. Acad.
Se., vol. 111, 1885, pp. 217-220, pl. xvI11,) for a peculiar screw-like fossil
occurring in the sandy deposits of the Upper Devonian, was observed
to be preoccupied by C. B. Adams, 1850, for a genus of Gasteropoda,
and the author of the above paper (302) having occasion to record the
occurrence of two species of the genus in the Wolf Creek conglomerate,
proposes the name Prospiraxis as a substitute (p. 86) for the generie
name of these peculiar fossils.

TIIE CARBONIFEROUS AND PERMIAN.

Charles 8. Beachler (13, 14) contribates two short papers on the Lower
Carboniferous beds of Crawfordsville, Ind.; nothing of particular pals-
ontological interest is communicated.

E. W. Claypole (33) otfers a few notes on the discovery of specimens
of Dadoxylon and other genera of fossil wood in the Carboniferous rocks
of Ohio.

C. L. ITerrick (105) contributes a number of parts of a continuous
article illustrating the pala@ontology of Licking County, Ohio. Theso
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Streblotrypa multporata, p. 87, pl. xiv, f. 11,

Streblotrypa striata, p. 87, pl. xiv, f. 12, 12qa.

Streblotrypa regularis, p. 88, pl. xiv, f. 14.

Streblotrypa (? Leioclema) denticulata, p. 88, pl. xiv, f. 18, 19,
Rhombopora ohioensis, p. 90, pl. xiv, f. 4.

Charles R. Keyes has added three papers (134,136, 141) to the litera-
ture of the Carboniferous. In the first, on the fauna of the Lower Coal
Measures, three new species are described :

Chonetes lwvis, p. [8] 229, pl. xii, f. 3, a, b.
Pleurotomaria modesta, p. [177 £38, pl. xii, f. 2, a, b.
Macrocheilus humilis, p. [18] 239, pl. xii, f. 1.

F. A. Sampson (229) describes the Subcarboniferous series at Se-
dalia, Missouri, and Lieut. A. W. Vodges (251) describes two new spe-
cies from the same:

Phillipsia sampsoni, pp. 248,249, and two wood-cuts, p. 249.
Griffithides (7) sedaliensis, p. 249.

In another paper (250) Lieutenant Vodges reviews the genera and
species of North American Trilobites; the following four gencra are
recognized: Proectus, Steininger; Phillipsia, Portlock; Griffithides,
Portlock, and Drachymetopsis, McCoy. The author gives a diagnosis
of each genus and discusses the various species and synonymy, with
their distribution in North America. The original description of the
species is given in many cases, with a careful specific diagnosis for each
species. Six species of Proetus, twelve species of Phillipsia, five species
of Griffithides, and one species of Brachymetopsis are recognized. The
generic characters are illustrated in the plates.

THE MESOZOIC.

William B. Clark (27) finds evidence in the fossils discovered in Anne
Arundel and Prince George Counties, Maryland, to establish the per-
sistence of the Cretaceous strata across the State, from the Delaware
line on the northeast to the Potomac River on the southwest, and lists
of the species with localities are given. The same author (24) remarks
upon the discovery of an Arcestes (n. sp.), Arcestes rhwticus, p. 119,
figured in a former paper (25),in the Rhatic beds of the northern
Tyrol. This is taken as evidence for regarding the Rhetic as more
closely allied with the Trias than with the Lias. The same author (26)
presents lists of species collected from several localities in the southern
counties of Maryland, representing the Eocene and Miocene faunas ;
no new species are described.

R. T. Hill has published three papers (108, 109, 110) of considerable
value in expounding the knowledge of the geology of Texas, particu-
larly of the Cretaceous system. The paper (110) on the Geology of
the Cross-timbers contains a table (pp. 298-299) of a geological section
of the Cretaceous across the State of Texas, in which are indicated the
characteristic fossils of each zone. In another paper (109), on the
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that the observed pressures agree with the preceding result, Oberbeck
then utilizes the terms m and n to separate the motions in latitude and
longitude. This process is more general than that which Ferrel ex.
ecuted in the case of the solutions given by him in 1859 in the Mathe-
matical Monthly, so that the equations can be adapted to a wide range
of constants in the law of distribution of temperature at the earth’s sur-
face. Oberbeck proceeds to apply it to the extreme seasonal eaange
in the atmosphere as well as to the assumed mean. The whole memoir
will be given in my selected translations.

(23) Helmholtz—In May, 1888, Helmholtz submitted to the Berlin
Academy the memoir on atmospheric movements that I have given in
full in the accompanying translations. He first shows that the results
of laboratory experiments on a small scale can not be directly applied
to larger atmospheric movements because of the fact that the inertia
and density of the masses, the forces of viscosity and gravitation, and
the linear dimensions, length, area, volume, angle and time, are not all
enlarged in the necessary ratios, so that certain results, especially vis-
cosity, become inappreciable in large natural phenomena. He then
studies the conditions of stability among masses having discontinuouns
motions ; thus if two ring vortices encircle the earth having different
latitudes and temperatures, stable equilibrium is possible only when
the warm ring is on the polar edge of the colder ring. If they have the
same latitude then the warmer must be above the colder. The unroll-
ing of the vortex-cylinders and rings destroys their integrity and mo-
tions, mixes their own and the surrounding air together, determines the
actual average distribution of temperature and moisture in the atmos-
phere, and is the important step in the history of all atmospheric phe-
nomena. Helmholtz announces his intention of further developing this
subject.

(24) Diro Kitao.—Comparable with the elegant analysis of Helin-
holtz and Oberbeck, and, in fact, reminding us remarkably of the work
of Kirchhoff, is the memoir by Kitao (professor of physies and mathe-
matics in the Imperial Academy of Agriculture of the University of
Tokio), entitled ¢ Contributions to the theory of the movement of the
terrestrial atmosphere and of whirlwind storms.”

A few years ago, Professor Kitao returned from studying in Germany,
and Japan is to be congratulated on possessing two such mathemati-
cians as Kikuchi and Kitao, the former as able a pupil of the English
school as the latteris of the German.

Kitao’s memoir is published in two parts, in vol. 1, 1887. and vol. 11,
1889, of the Journal of the College of Science of the University Tokio,
and a further coutinuation is promised. But for its great length his
work would have been included in the appended collection of transla-
tions, but awaiting its completion and eventual transtation Ican now
ouly call the attention of students to this extensive analytical memoir.
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(25) General treatises on fluid motion.—To complete our list of recent
works bearing directly on the mechanics of the atmosphere, we should
include a few general treatises on fluid motion that are specially worthy
of the study of meteorologists.

1 do not note any general works by French authors, but have reason
to expect such in the near future, judging from the introductions and
notes in recent publications by Poincaré ,Boussinesq, Duhem, and
Mathien. Our list is as follows:

G. KircHHOFF. Vorlesungen iiber mathematische Physik. Mechanik. Dritte Auf-
lage. Leipsig, 1883. [Chapters 15-26, or one-half of this volume, is devoted to

fluid motions.}

A. B. BassET. A treatise on hydro-dynamics, with numerous examples. Vols. I and
11 [a third is expected], Cambridge (England), 1888.

W. 8. BESANT. A treatise on hydro-mechanics. Fourth edition, Part 1, hydrostat-
iecs. Cambridge (England), 1883. [Part 11, hydro-kinetics, is promised. ]

M. pE SAINT VENANT. Résistance des Fluids [edited by Boussinesq]. Institut de
France, Tome xLIV. Paris, 1887,

IV.—THERMO-DYNAMICS OF ATMOSPHERIC PHENOMENA,

(26) Imtroductory.—The application of the laws of thermo-dynamics
to the movements of the atmosphere was first made in a crude manner
by Espy and Joseph Henry before the development of this branch of
physics had been attempted by Clausius, Sir William Thomson, and
others. The memoir of Thomson in 1861; Reye, 1864 and 1872; that
of J. H. Lane (American Journal of Science and Arts, July, 1870) ; that
of Charles Chambers (see the Meteorology of the Bombay Presidency,
1878); the short paper by Hann (Z. O. G. M., 1874); the memoirs of Prof.
William Ferrel (see especially his Meteorological Researches, 1877, 1881,
1883, and his Recent Advances, 1835; those of Guldberg and Mohn,
1876-78), and the treatise of Sprung (Meteorologie, 1885), have all of
them given analytical expressions for this application of thermo-dyna-
mics, so that the whole subject of adiabatic changes should now be
familiar to all meteorologists. The works of these authors have now
been most admirably supplemented by two memoirs by Hertz and Be-
zold, respectively, who have developed graphic methods that render the
entire process of cooling and warming easy of computation and clear
of comprehension, as also very expeditious.

The memoir of Hertz is confined to the determination of adiabatic
changes, but the memoir of Bezold includes the consideration of changes
that are not strictly adiabatie, but in which the quantity of heat within
a mass of air actually changes by reason of mixtures, precipitations,
and radiations. :

It is evident to the most superficial thought that the quantity of
heat within a given mass of air actually is continually in a state of
change and that too not only by reason of its gain of heat from the sun
by day and its loss by radiation at night, but especially by the process
of mixture that is continually going on. On the one hand cold and dry
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In the rain stage the curve be of the change of condition is also less
inclined than the adiabatic bc'; at the same time it remains nearer to
the line of saturation. While traversing
the line be the condensed vapor is form-
ing clouds.

If the addition of external heat con-
tinues, the air can even return to the
dry stage along the curve cd; let ¢ be .
this point where this occurs; the point
¢ will at the same time be the upper
limit of the lower clouds.

From b to ¢ the absorptive power of
the suspended water renders the warm-
ing by insolation relatively large. But ¢ T v
when one has entered into the dry stage, 6. 6—Adiabatics.
beyond the point d, the absorptive power of the atmosphere diminishes ;
however, the expansion continues, and with the expansion the cooling,
and at some point d, which corresponds to the height of the cirrus
clouds, we enter into the snow stage. The absorption of heat, as we
go from ¢ to d, has become so feeble that the line ed can be considered
as an adiabatic. From d to 2 we continue in the snow stage or
the cirrus-cloud stage. At 2 the air begins to descend in the anti-
cyclone

During the first portion of the period of compression the air follows
a curve 2f, corresponding very nearly to the adiabatic 2f* of the dry
stage, but departing from it always alittle toward the higher isotherms,
in proportion as we descend to the lower altitudes, where there exists
an eunergetic absorption of heat.

The final pressure at the point f at the base of the anti- cyclone is
greater than the ipitial pressure at the point a at the base of the cyclone.
Moreover, it generally happens that the point f is situated to the right
of the point a, that is to say, that » is larger than v,, or that the air in
an anti-cyclone is specifically lighter than in a cyclone. This results
from the fact that the addition of external heat compensates for the in-
fluence of compression.

If the air, descending in the anti-cyclone, encounters a new depres-
sion, this is represented in the diagram by the dotted line fa, supposing
everything else to be the same in the old and in the new cyclone. The
line fa completes the cycle of the changes of condition.

(C) Interchanges of air between a cyclone and anti-cyclone, in winter.—
‘We note at first that the curves of the changes of condition more nearly
approach the axes of co-ordinates in winter than in the summer, since
the temperatures remain relatively low and the higher isotherms are not
attained. At the initial point a the pressure is lower and the tempera-
ture higher; at the final point 4 the pressure is higher and the tempera-
ture lower. The point dis therefore to the left and above the point a.

H. Mis. 142—26
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Adiabatic or pseudo-adiabatic changes of free air that do not involve
evaporation either leave the potential temperature unchanged or increase
it, but never diminish it. Bezold uses the term to simplify the state-
ment of theorems in atmospheric circulation.

V.—PREDICTION OF STORMS AND WEATHER.

(28) Abbe.—In 1871 the present writer prepared a short sketch of
views held by himself and other meteorologists with reference to the
laws of storms and methods of weather predictions. Three editions of
this sketch were published by the Signal Office under the title of ¢ Sug-
gestions as to the Practical Use of Meteorological Reports and Weather
Maps.” A fourth edition, under the title of “How to Use Weather
Maps,” was prepared in 1883 and printed without charts in 1884, but
has not yet been published, and will be replaced by a more recent re-
port compiled at the request of General Greely as chief signal officer.
As a popular presentation of most of the principles that underlie a
philosophical system of weather predictions the last chapter of the
work, as printed in 1884, is perhaps worthy of the attention of the
reader, and a rather full synopsis of it is here given, so that the course
of the entire argument may be seen. This chapter is entitled ¢The
Prediction of Storms and the Weather by the use of daily Weather
Maps.”

The weather maps first prepared at the Signal Office were based upon
observations taken simultaneously at 7:35 A. M., 4:35 and 11:35 P. M.,
subsequently these hours were changed to 7 A. M.,3 P. M., and 11 P. M.,
Washington time ; after the introduction of standard seventy-fifth meri-
dian time the hours were 7, 3, and 10 standard time. Since July, 1888,
they have been 8 A. . and 8 P. M. standard time. The present remarks
refer to the earlier series, but are very nearly applicable to the others.

The early morning map gives the condition of the atmosphere at a
moment of almost perfect repose, so far as concerns the disturbing in-
fluence of the direct radiation of the sun.

The mid-day map gives the condition at the moment when this dis-
turbing influence is nearly at its maximum. The evening map is, as it
were, an instantaneous photograph of the condition of the atmosphere
while it is rapidly quieting down during the absence of the sun,

Were there no heat received from the sun the whole atmosphere, with
the land and the ocean, would rapidly cool off, moisture would con-
dense, winds would cease, except possibly very gentle currents, and the
prediction of the weather would be re.luced to the simplicity of a per-
fect uniformity. The first step in the problem of weather prediction
therefore is to determine the nature and amouant of the disturbing in-
fluences exerted from day to day by the heat of the sun, which latter is
the sole ultimate cause of the origin and motion of stdrms.

(I) Insolation.—The solar radiation received at any station varies in
intensity with the season and the hour of the day, depending slightly
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out the atmosphere. This distribution is very much affected by the
presence of oceans, continents, mountain ranges, and plateaus which
determine the irregular distribution of density aud the irregular resist-
ances to the winds. Were the coefficient of friction uniform throughout
the whoie of the earth’s surface the distribution of winds and pressure
would be much simpler, but as affected by friction it is complicated, as
is shown by the isobars on the charts of monthly mean values. '

As the elevations throughout the United States must therefore be
carefully borne in mind, because of their bearing on the question of their
resistances to the motions of the atmmosphere, and still more for the
thermo-dynamic reasons shown further on, therefore a hypsometric
map is provided. On this map may be introduced relative numbers,
changing with the seasons, showing the local frictional resistance at a
standard altitude, or the relative drag of the air blowing over different
surfaces; approximate estimates of these numbers are given in the
Table xVI1.

The increase of wind velocities at various moderate heights above
fields of grass, grain, etc., is given by Stevenson and by Archibald, and
may be assumed to be as the square root of the altitude.

Any departure from the normal densities must be followed by a dis-
turbance in the flow of air from the denser toward the lighter.

This disturbed movement of the air produces at once a change in the
distribution of barometric pressure, which change becomes greater in
proportion to the movement; the observed barometric changes are thus
principally dependent upon the wind, and in daily predictions it is con-
venient to use the barometer as an index of what movements are going
on in the atmosphere in the absence of observations of temperature
and winds above or beyond the limits of our stations.

The relations between pressure and wind are given in Professor Fer-
rel’s works, as also in those of Oberbeck and Guldberg and Mohn, from
which it will be seen that a very slight difference of pressure produced
by a very slight difference of density is sufficient to set the atmosphere
in motion in the direction of an “initial gradient,” the result of which
is immediately to produce a vorticose motion and a steeper ¢ barometric
gradient” nearly perpendicular to the initiul gradient and to the mo-
tion of the wind ; these steep gradients accompany all storms, and are
exemplified in Ferrel’s ¢ Movements on the Surface of the Iarth,” 1858,
“ Meteorological Researches, part 11,” 1877, and “Recent Advances,”
1886.

The resistances to the motion of the atmosphere would, however, soon
bring it to rest, and the abnormal isobars would soon disappear or re-
lapse into the normal ones, were there not some force at work maintain-
ing the disturbance of density and the abnormal motiong. A success-
ful storm prediction must depend upon the accuracy with which one

can determine the amount, location, and effects of the force that main-
tains this disturbance.
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A philosophical prediction as to the origin, development, and move-
ment of a storm must take account of the three items above, but in the
rapid approximate work of the Signal Service indication-room there is
need to avoid tables and calculations as much as possible and to seek
to obtain from direct observations such indications as they will give.

The first item is already provided for in the maps showing dew-point
and relative humidity. Withregard to the second item, the study of the
clouds and fog, the past and the prevalent rainfall, the weather, and
daily range of temperature from maximum to minimum give indications
as to the extent of the process of condensation at any moment, and the
evolution of heat dependent thereon, and the student is guided by con-
siderations such as the following :

(¢) Fog at the earth’s surface bespeaks clear dry air above, free from
cloud or haze, throngh which radiation istaking place rapidly ; henceit
implies the absence of uprising convective currents; hence also the gen-
eral prevalence of a stable equilibrium as regards vertical temperature
gradient. The time of day at which the fog breaks up under the solar
radiation indicates the thickness of the layer.

(b) Clear weather followed by cirrus clouds, increasing in quantity at
the successive reports, and these again followed by small cumuli, indi-
cate the advance of qverlying areas of moist air or a steadily increas-
ing amount of moisture that is being locally carried up into the air.
These clouds are soon followed by larger cumuli, and these by rain and
storm centers.

(¢) The range of temperature between 11 P. M. and the morning mini-
mum (or in lieu thereof an early observation) has its maximum when
radiation takes place uninterruptedly through a clear dry atmosphere,
and diminishes in proportion as moisture, haze, and cloudiness increase.
If therefore we make allowance for the effect of the wind in bringing
to the thermometer warm or cold air we shall find this range of tem-
perature a valuable index to the condition of the mass of air overhead.
In place of this indirect process of reasoning, it is probable that direct
observations, with proper apparatus, of the intensity of radiation would
give better results.

(d) The slightest formation of haze in a clear sky in the evening
proves that the upper layers are cooling to their dew-point. Fre-
quently the 11.p. M. observations will give such indications as show that
before 7 A. M. the sky will probably be covered with cloud, and possibly
followed by rain or snow. This cooling is partly due to radiation, as
the vapor is a good radiator, but it is also frequently due to a dynamical
cooling of rising air currents flowing toward a distant area of low press-
ure. As soon as clouds form, the air beneath ceases to cool by radia-
tion and the area that was clear at 11 P. M. is, by sunrise, covered by
a layer of cloud that protects the warm air, whose buoyancy increases
during the day and specially favors the formation of a local new-storm
cenler. In this way many centers originate within & few Lours in Mary-
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With the specially purified zinc and the same coucentration of acid both
gases are given off in quantity at 165°. The dependence of the produc-
tion of these gases upon temperature and concentration seems to indi-
cate that they are not altogether generated by any reducing action of
nascent hydrogen upon sulphuric acid. The authors regard the inter-
action in the case of pure zinc and acid as ehiefly chemical, and ascribe
the products evolved by less pure zincs to secondary electrolytie
changes. Doubtless the actual re-actions are more complex than can
be shown by any system of equations at present. (Journ. Chem. Soc.,
LIII, 47.) '

Absorption spectra of the rare earths—Kriiss and Nilson, studying
the rare earths from thorite, wohlerite, cerite, fergusonite, euxenite, etc.,
have discovered various anomalies in their absorption spectra which
they ascribe to a greater elementary complexity than has commonly
been recognized. In place of the so-called erbium, holminm, thulium,
didymium, and samarium, they assume the existence of more than twenty
elements, each of the above-named substances giving spectra which
vary for each substance with differences of origin. For example, in the
earths from thorite, all the lines ascribable to holminm were seen, but
all faintly except one. Thatone, which was strong, is ordinarily oneof
the faintest. The lines which are commonly strongest were barely vis-
ible. Of earths from fergusonite a series of fractionations was made,
and in these similarly curious anomalies were noted. In certain por-
tions some lines belonging toa given element would appear, and others
would be wanting, and thus the supposed element was shown to be pre
sumably a mixture. For details, with wave lengths of the lines, the
original paper must be consulted. (Berichte, XX, 2134.)

To the foregoing conclusions of Kriiss and Nilson, Bailey objects.
As regards the relative intensity of absorption lines, he holds that the
several spectra in a mixture of earths modify each other, the propor-
tioned quautity of each earth affecting the problem decidedly. A strong
absorption band may hide a weaker one, and furthermore, ditferences
of dilution with respect to any given oxide will influence its spectrum.
Variations may also be due to the presence of reagents; as for instance,
as nitrate solutions were studied, an excess of nitric acid. (Berichte,
XX, 2769.)

To Bailey’s objections, Kriiss and Nilson publish a rejoinder, in which,
with other evidence, they state that their solutions contained only neu-
tral nitrates of the earths. (Berichte, XX, 3067.) Later, Bailey replies,
leaving the question still in doubt. (Berichte, XX, 3325.) The discus-
sion is continued in Berichte, xx1, pp. 585, 1521, and 2019, and fur-
thur spectral investigations by Kiesewetter and Kriiss appear in the
same volume, p. 2310. In the latter paper the carths from keilhauite
and gadolinite are studied with results analogous to those given in the
first of the above-cited publications.

Elements and metu-elements.—In his address as president of the Chemi-
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chloriaes of iodine are the trichloride, and two modifications, « and
/3 ot the monochloride. The a compound ecrystallizes in long, red nee-
dles, wmelting at 27°.2, while the g modification forms brownish red
lamellze, which fuse at 139.9. All these bodies can exist below their
points of fusion in liquid mixtures containing an excess of either ele-
ment, and varying in composition with temperature. In the gaseous
state only the molecule ICl. is possible, and it dissociates slightly at
80°; the trichloride dissociates completely in passing from solid to gas.
(Rcc Trav. Chim., vir, 152.)

The valeney of boron.—Lorenz, from a study of the oxychlorides, con-
cludes that boron is trivalent. Neither of the compounds BOCI nor
BOCI; could be prepared; but a substance By0O,;Cl,, analogous in all
respects to several well-known salts of trivalent antimony, was obtained.
(Am. Chem., cCXLVII, 226.)

The same subject is also discussed by Georgievicz from other points
of view ; but with the same final conclusions. He points out as evidence
of the trivaleney of boron the isomorphismm of euclase and datolite, and
also describes a reaction by which when iodine is boiled with a solation
of borax, sodium iodate is formed. (Journ. Prakt. Chem. (2), XXXVI111,
118.) ,
The preparation of boron.—The following method is proposed by S.
G. Rawson: A mixture of 3} parts of boron trioxide and 11 parts of
calcium fluoride is treated in a flask with strong sulphuric acid. On
gently warming, a steady stream of boron fluoride is evolved, which is
then passed through a glass tube on which several bulbs have been
blown. In each bulb a small picee of potassium is placed, and these
are heated sucecessively. Decomposition ensues with formation of po-
tassium fluoride and liberation of boron. [Finally, the mass is thrown
on a filter and washed with water, boron remaining behind. Amor-
phous silicon may be easily prepared in a similar way. (Chem. News,
LVIII, 283.)

According to Hampe amorphous boron may also be prepared by the
electrolysis of fused borax between electrodes of platinum and gas
carbon. The free boron accuinulates about the negative pole, and may
be separated from slag Ly means of water and hydrochioric acid.
(Berichte, xXI, ref. 827.) ’

The manufacture of aluminum.—Under the patents of Mr. II. G. Cast-
ner, of New York, the manufacture of aluminum has been begun at
Oldbury, near Birmingham, England. The process revolves itself into
four stages. Tirst, sodium is produced from caustic soda by reducrion
by means of iron carbide in steel retorts at a temperature of 8000,
From 6 pounds of caustic soda and 5 pounds of carbide 1 pound of
sodium is obtained at a cost of about 18 cents. A residual product is
crude carbonate of soda of commercial value. Second, chlorine is pre-
pared by the Weldon process, the necessary hydrochloric acid bLeing
supplied by the makers in return for the crude carbonate of soda above
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The same region has afforded a number of rare minerals, including the
beryllium phosphate, herderite, and the beryllium silicate, phenacite.
(Described by . S. Danain Amer. Journ. Sci., 1888, vol. XXXVI, p. 290).

Biickingite.—Announced by G. Linck as a new iron sulphate from
Tierra Am-(u:illu, near Copiapd, Chili. A further study has proved it to
be identical with roemerite, and in a later paper he describes it under
this name. The material has allowed of a more perfect crystallographic
and chemical investigation than has hitherto been possible. (Jahrb.
tiir Min., Vol. 1, 213, 1888; Zeitschr. fiir Kryst., 1888, vol. XV, p. 22).

Calciothorite.—See Barkevikite.

Calciostrontianite—A name given by Cathrein to a calcium-bearing
strontianite from Brixlegg, Tyrol, and corresponding to the mineral
“from Massachusetts” called by Thomson in 1836 emmonite, after Prof.
E. Emmons.

Oliftonite.—A torm of graphitic carbon found in the meteoric iron of
Youndegin, West Australia (discovered 18384). It occurs in minute
cubic erystals imbedded in the iron, and separated by dissolving the
iron in acid. The average thickness of the larger crystals is one-
hundredth of aninch. The cubic planes predominate, but dodecahedral
faces were also noted. They are black in color; the hardness is 2.5,
and the specific gravity 2.12. They were proved chemically to be pure
carbon, and they resemble graphite in most of the characters except
form and greater hardness. These observations are of interest in view
of the recent discovery of carbon, having the hardness of the diamond
in a meteoric stone (noted above), and also the earlier observations of
Haidinger on isometric crystals of carbon, supposed to be pseudomorph
after pyrite in the Arva iron. Cliftonite is named after Prof. R. B. Clif-
ton, ot Oxford, by L. Fletcher, in the Mineralogical Magazine, 1887,
vol. vir, p. 121,

Cristobalite.—A form of silica in minute octahedal erystals found at
the tridymite locality of Cerro San Cristobal, near Pachuca, Mexico.
They are associated with tridymite in cavities in andesite. It is not
certain whether they represent an allotropic form of silica, or as seems
more probable a pseudomorph after some mineral in isometric octahe-
drons. A cubic form of silica (melanophlogite) wasfound by Lasaulx on
the sulphur of Girgenti. Cristobalite is described by G. vom Rath in
the Jahrb. Min., 1887, vol. 1, 198.

Dahllite.—A mineral of remarkable composition, since it contains both
calcium phosplate and calcinm earbonate; it is in fact the first case in
which a phosphate and carbonate occur in the same species. The nat-
ural suggestion that the carbonate is present as impurity only, in the
form of calcite, is regarded by the describers as inapplicable, since their
wicroscopic examination convineed them of its homogeneity. Dahllite
oceurs as a rather thin erust, having a rounded lustrous surface and a
fibrous structure, the fibers being perpendicular to the underlying base
ol massive reddish apatite.  In color it is pale yellowish white or reddish

























BOTANY FOR 1887 AND 1888,

By F. H. KNOWLTON, M. 8., Assistant Curator in the National Museum.

The years 1887, 1888 have witnessed the publication of a very large
amount of material, considerably in excess of that of many former
years, without there being published anything of special moment., The
results that have been presented may be regarded simply as a contin-
unation of the various lines of investigation that have occupied attention
during later years. Since the field of systematic botany has been so
thoroughly worked up, mnore and more attention has been shown to the
investigation of problems of histology, physiology, and embryology.
Notwithstanding the many avenues open for the publication of material
of this character, several new periodicals have been inaugurated: Mal-
phigia, The Annals of Botany, Pittonia, Garden and Forest, etc. The
constantly inereasing attention that has been given of late years to the
study of Bacteria has resulted in the production of such a mass of ma-
terial that it can no longer be considered under the head of botany,
and must be relegated to the special journals and works devoted to the
subject.

The compiler desires to make special acknowledgment for valuable
assistance to the Journal of the Royal Mieroscopical Society, in which
Prof. A. W. Bennett has given so complete a digest of current botanical
literature.

VEGETABLE ANATOMY AND PHYSIOLOGY.

The structure of the vegetable.cell-wall has been much investigated
of late years, and many of the mooted questions had seemingly been
set at rest, but the latest observations may possibly render some of them
doubtful. Elliott (Trans. Bot. Soe. Edinb, XvII) has given aninteresting
résumé of recent researches in this direction. Beginning with the pre-
sentation of the theory of growth by opposition as defined by Prings-
heim, and the theory of intussusception as presented by Nigeli, von
Mohl, and others, he traces the growth of ideas as modified by the
researches of Schmitz, Strasburger, Wiesner, Xlebs, Sclineck, and
others, and concludes that the preseunt state of our knowledge warrants
the following conclusions: (1) Growth of the cell-wall may be affected
by deposition from the protoplasm of the cell ; (2) the cell-wall, however,
always contains, during the life of the cell,living protoplasm, which is
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ences in the wood. He finds, however, that the species of most of the
tribes, such as Genisteee, Dalbergiew, etc., do exhibit common char-
acters. and in a few genera, e. g., Cassia, Cercis, Podalyria, Sophora, the -
species may be distinguished by histological characters. The structure
of the Chenopodiacece has been worked out in an elaborate manner by
Professor St. Gheroghieff (Bot. Centralbl., XXX and xxx1), and he finds
that many species may be distingunished by the histological elements of
stem or roots.

The further contributions to this same general subject have been
unusually numwerous. A few only mmay be mentioned by title: Daguil-
lon, ¢Structure of the Leaves of Certain Coniferw” (Bull. Sec. Bot, France,
xxxV); Flot, ¢ Aerial Stems” (I. ¢.); Baillon, “Ovules of Plantago”
(Bull. Mens. Soc. Linn., Paris, 1887); Penzig, ¢ Anatomy and Diseases
of the Aurantiaceie” (Rome, 1887); Halsted, ¢“Trigger-hairs of the Thistle-
flower” (Torr. Bull., xv); Schenck, ¢“Anatomy of Water Plants” (Uhl-
worm u. Haenstein’s Bibliot. Bot., 1) ; Coulter and Rose, ¢ Development
of the Fruit of Umbellifere” (Bot. Gaz., XI11). ‘

The literature relating to the fertilization of flowers has been particu-
larly extensive, and during the,year much valuable information has been
obtained. Thus Hildebrandt (Bot. Zeit., XLV), has studied the fertiliza-
tion of Oxalis, and particularly the trimorphic forms. Tor example, in
Oxalis Bowici the short-styled formn was found to be only imperfectly
tertile when polinated with its own pollen, and the scedlings fromn this
form produced only mid-styled plants, while the short-styled crossed

. withthe mid-styled produced mid-styled plants exclusively. Manyother
equally interesting results were brought out. Burck (Ann. Jard. Bot.
Buitenzorg, v1), who hasbeen working on heterostylism and self-fertiliza-
tion, announces the finding of transition forms between dimorphic and
trimorphic flowers in species of Conarius, Averrhoa, etc. Robertson,
(Bot. Gaz., x11), deseribes the method of fertilization ot Calopegon parvi-
Jlorus, asserting that it is accomplished by small bees; Lindman (Bot.
Centralbl., xxx11), describes methods for fertilization of certain Alpine
plants, and Magnus (Bot. Contralbl.,, xxx111), has studied the pollina-
tion of Silenc inflata. Jordan’s paper, “Beitr, z. physiologischen Or-
ganography d. Binmen ” (Ber.deutsch. Bot. Gesell., V), is one of themost
extensive. He studied flowers representing three classes, viz: Actino-
morphic honey-flowers, Actinomorphic pollen-flowers, and Zygomorphic
honey-flowers.  ITe found in all anevident adaptation for eross-fertiliza-
tion by aid of insects. The polination of Zannichellia palustris is de-
scribed by Roze (Morot’s Journ. Bot., 1). The single stamen is located
at the base of the cupuliform perigyne, which inclades from one to six
pistils, is at first almost sessile, but just before flowering the filament
clongates and carries the anther above the pistils and the pollen in fal-
ling is caught by the funnel-shaped stigmas.  MacLeod (Arch. de Biol.,
VIT), has added a sort of appendix to the great work of Miiller on the
fertilization of Howers,
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conducted a series of experiments to ascertain the relative monthly in-
crease in the girth of trees (Trans.Bot. Soc. Edinb., xvII), concludes
that in Scotland the commencement of the growing season in deciduous
trees is in April, and reaches its maximum in June; that of evergreens
is earlier, attaining its maximum in May. The end of the growing
season is for both about the end of August. The ¢ Growth and eorigin
of multicellular plants” has been studied by Masser (Journ. Bot. XXV).

CHEMISTRY OF PLANTS.

Some exceedingly interesting and valuable results have lately been
brought out in regard to the sources of nitrogen in plants. The long-
current statement that plants necessarily absorD their nitrogen in a
combined form seems to require modification. Indeed Lawes and Gil-
bert some time ago pointed out that the ordinary sources of supply in
the soil will account for only a fraction of the amount used by plants.
H. Marshall Ward (Ann. Bot. 1) has given a valuable résumé of *“Some
Recent Publications Bearing on the Sources of Nitrogen in Plants,”
the first of these, the now well-known paper by Fravk, published in
1875, announcing the discovery of a symbiosis between the roots of cer-
tain plants, notably Cupuliferce, and a fungus. These fungoid growths
surround the roots by a dense mycilial web. A part of the hyphw pen-
etrate the epidermal cells of the root, while the rest act as or take the
place of root hairs, there being in these trees no root hairs developed.
The fungus, it will thus be seen, is essential to the life of the host, for
by its aid alone is it able to take up the nutritive material of the soil.
Later, in 1886, Hellriegel, director of the agricultural experimental sta-
tion at Bernberg, in conducting an extensive series of experiments to
ascertain the sources of the supply of nitrogen, reached results that
throw very considerable light upon the question of symbiosis as de-
scribed by Frank. He cultivated Graminew in soil destitute of nitro-
gen and shut off from all possible sources of supply except the free air.
After the supply of nitrogenous materials stored up in the seed had
been exhausted the plants ceased to grow, and unless furnished with a
tresh supply, all died. There can thus be no doubt that they are una-
ble to utilize free nitrogen from the air. Ou the other hand, peas cul-
tivated under precisely similar conditions continued to grow. The
only time at which the growth was stopped was when the supply in the
seed was exhausted, when there was a brief period of cessation of
growth, but this was soon overcome and the plants again became
healthy and vigorous. The question is, Whence came the nitrogen
which allowed a growth of this kind? The only answer is that it must
have come from the air, and evidently the Leguminosew possess powers
not cnjoyed by the Gramiuna. Hellriegel noticed that the plants that
quickest recovered and were the most vigorous were those in which the
roots exhibited the largest number of the well-known tubercular swell-
ings, which, as was then known, were caused by what were called bac-

H. Mis, 142 31
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anometer, and Barns (op. ¢it) has described a registering auxanometer.
Goodall (Am. Journ. Sci. xxxV) has described a combination auxano-
meter and clinostat. Campbell has recorded some interesting experi-
ments (Bot. Gaz., X11) regarding the successful staining of the nuclei of
living cells. A 0.1 per cent. solution of dahlia, a violet-purple pigment,
was made and this dilated with from fifty to one thousand parts of water.
The object, as for example the stamen hairs of Tradescantia, on being
immersed in this solution for a time had the nuclei very deeply stained.
The ordinary protoplasmic movements were not interfered with in any
way. Campbell has also another note on the absorption of analine
colors by living cells (Bot. Gaz., XII), a continuation of investigations
first made by Pfeffer. Welling has a short paper in The Microscope,
viI, on staining and mounting plant sections, and Doherty (Am.
Month. Mic. Journ., I1X) has given extensive notes on the staining of
animal and vegetable tissues.

TEXT-BOOKS.

The following text-books have appeared during the year: ¢ Elements
of Botany,” by Gray ; ¢ Botanische Practicum,” second edition, by Stras-
burger; ¢ Course of Practical Instruction in Botany,” Part 11, by Bower
and Vines; * Elemrents of Botany ” by Bastin ; ** A Manual of Botany,”
fifth edition, by Bently ; ¢ Hand-Book of British Flora,” fifth edition,
Beuthamm and Hooker; « A Primer of Botany” by Knight; ¢ Schule-
Botanik ” by Krause; “ Botanique Elémentaire?” by Mangin ; ¢ Lehr-
buch zum botanischen Untersicht” by Schramm ; ¢ Elementary Prac-
tical Biology (vegetation),” by Shore.

DIATOMS.

The Diatomaseee collected by the Challenger expedition have been
worked up by Castracane and presented as volume II of the Botany of
the expedition. He first reviews the biology of diatoms, and writes of
geograplical and bathymetrical distribution. He proposes the terms
“valval ” and ¢ zonal ” to take place of the confusing terms ¢ side-view ”
and ¢ end-view.” Several new genera and a host of new species are
described. The classification followed is that proposed in 1872 by H. L.
Swith ; Costracane has also a note (Atti. Accad. Pontif. Nuovi Line.
XXXViI), recording the finding of diatoms in the stomachs of Eehini and
Holothuree dredged from a depth 2,511 to 5,274 meters. Imhof claims
(Biol. Centralbl., VI, that he has detected the pores through which pro-
toplasmic filaments are protruded in the valves of certain large species
of Surirella. Kain and Taylor have given (Torr. Bull,, x1v) a list of
the diatoms found at Tampa Bay, Florida. Smith has a note on diatomn
stracture in Journ. Quek. Mic. Club, 111, and Schiitt (Bot, Ziet., xr.o11),
# Ucber die Diatomeengattung (Jhpbtoceros ”
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of laceration show remarkable changes in their protoplasmic contents,
the bands of chlorophyll being broken. Cooke’s finely illustrated work
on ¢ British Desmids” has reached parts 7-10. Oliver has a valuable
paper ¢ On the Obliteration of Sieve-tubes in Laminariea ” (Ann. Bot.,
1); Holmes has a short note (Trans. Bot. Soc., Edinb., xv1I), on the fruc-
tification of Sphacelaria radicans and S. olivacea; Scott, ¢ On Nuclei
in Oscillaria and Tolypothrix,” (Journ. Linn. Soc., Lond., xx1v) ; Nord-
stedt, ¢ The fresh-water Alge of New Zealand,” (see Bot. Centralbl.,
xxx1); Piccone, ¢ Dessemination of Alge by Fish” (Nuov. Giorn. Bot.,
Ital., X1X).
CHARACE.Z.

Dr. Allen has given the results of his long-continued studies of those
little-known plants in his ¢ Charace® of America,” part 1. This part is
devoted to the introduction, morphology, and classification, the descrip-
tive portion being reserved for a final part. The key to the classifica-
tion is translated from Nordstedt, with additions of American species
detected since its original publication. The Characee are world-wide
in distribution and number in all something over two hundred forms,
distributed as follows: Nitella, 93 species and varieties; Tolypella, 13;
Lamprothamnus, 4; Lichnothamnus, 3; Chara, 102, The same author has
given (Torr. Bull., X1v) notes on Characes, in which several new forms
are described: Nitelle Muthnatafrom the Feejee Islands; N. Morongii,
from Nantucket, and Tolypella (afterwards changed to Nitella) Macounii,
from the Niagara River. Vines has a short note on Apospory in Characec
in Ann. Bot., 1. Knowlton (Bot. Gaz., X11) has described a fossil species
of Chara (C. compressa) from the Wasatch group at Wales, Utah. This
is the second American species found fossil, the other (C. glomerata Lx.)
being from the Green River group at Ilorissant, Colorado.

FUNGI.

The activity in the investigation of fungi still continues unabated,
and althongh few large works have appeared during the year, much
material, in the form of short papers containing descriptions of new
species, revision of genera, ete., has been contributed.

The most important general work is the continuation of Saccardo’s
#Sylloge Fungorum.” De Bary’s excellent work has been translated
by Garusey under the title of “Comparative Morphology and Biology
of the I'ungi, Mycetoza and Bacteria.” It is indispensable to all ele-
mentary students of these groups, and is the best working book that
we have. Burrell and Earll’s ¢ Parasitic Fungi of Illinois, the Eresi-
phe®,” is one of the most valuable American publications. It describes
about forty species and reduces many so-called species to synonyms
of well-known forms. Cohn’s ¢ Kryptogamen Flora v. Schlesein,
Pilze,” for which Schreeter is preparing the fungi, has reached the
secondl part. It concludes the description of the Myxzogastres, and
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rese, Notes on Western Uredinee, New Western Uredinese ;” De Toni,
“ Revision of the Genus Doassausia ;” Forster, “Agarics of the United
States, genus Panus ;” Pammel, ¢ Some Mildews of Illinios.”

“The growth of Tulostoma mammosum ” and ¢ Ash-rust,” by Bessey,
have appeared in Am. Nat., xx1; ¢ Character of Injuries produced by
Parasitic Fungi upon the host Plants,” by Seymour (Am. Nat., XXI);
“Aicidium on Juniperus Virginiana,” by Farlow (Bot. Gaz., x11); ¢ Un-
cinula polychata B.and C.,” by Tracy and Galloway (I c., x11); “ fowa
Peronospore:e and a dry season,” by Halsted (l. ¢., XII); ¢ The identity
of Podosphaera minor Howe, and Microsphaera fulvofulera Cooke,” by
Miss M. Merrey (I.c., X11); ¢ The Mycologic Flora of the Miami Valley,
Ohio,” by Morgan (Journ. Cin. Soc. Nat. Hist., X) ; “ Contributions to
the Botany of the State of New York,” by Charles H. Peck (Bull. N. Y.
State Mus. Nat. Hist., vol. 1, No 2); the Bulletin from the Botanical
Department Iowa State Agricultural College contains several short ar-
ticles on Fungi by Professor Halsted ; ¢ Fungiof the Pacific coast,” by
Harkuess (Bull. Cal. Acad. Sci.); “Polyporus sanguineus and other
Fungi of the White Cedar,” by P. H. Dudley (Journ. N. Y. Mic. Soc.),

A few of the papers in foreign periodicals are: Trail, ¢ Revision of
Scotch Shperopsideee and Melanconiex ” (Scotch Nat., July 18, 1887) ;
" Monten, ¢ Ascomycetes observ aux enverons de Liege” (Bull. Soc. Roy.
Bot. d Belgique); Bornet, ¢ Du Parasitisme der Touffles” (Rev. Mycol.,
1887); Barciay, ¢ Descriptive list of Uredine® in the neighborhood of
Simla, Western Himalaya” (Journ. Asiatic Soc. Bengal,LvI). In Grev-
iliea Cooke has several articles: ¢ New Australian Fungi,” ¢ New Brit-
ish Fungi,” “Some Exotic Fungi.” Massee has also an article (I. ¢.)
on ¢ British Pyrenomycetes.” Points in the comparative anatomy of
Uredinecw are presented by Dietel in Bot. centralbl xxx11; Classifica-
tion of Agaricinec is taken up by Potouillard (Morot’s Journ. d Bot., I1) ;
Polymorphism of the Hyphomycetes, by Gasperini (Atti Soc. Tose. Nat.,
vI); ¢ On the type of a new order of Fungi,” by Massee (Journ. Roy.
Mic. Soc., 1888, pt. 2); ¢ Fungi of Finland,” by Rostrup {Bot. Tidss-
kr.,, xv); ¢ Experimental Observations on certain British Heterecious
Uredinewx,” by Plowright (Journ. Linn. Soe. Lond. XX1V); ¢ Revision
of the genus Bovista,” by Massee (Journ. Bot., xxvI); ¢ Fungi Japonieci
Nonnulli,” by Spegazzine and Ito (Journ. Linn. Soc. Lond., XX1V).

DISEASES OF PLANTS.

In speaking of the fungus diseases of plants under a separate head-
ing the impression should not be conveyed that they differ from fungi
in general. It is simply a convenient way of treating of those forms
that are especially injurious to cultivated plants. The extent of the
annual injury done to agricultural interests by the attacks of parasitic
fangi is little appreciated by the community at large. Even when it
is understood that the injury is caused by parasitic plants, so little is
known of their nature and conditions of growth that no very effective
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habitants of North America, and also a list of all the species, with an
indication of their habitat. The work is accompanied by ten plates,
illustrating the spores of each genus as well other parts, such as
gonidia, apotheceine, spermogones, pycnides, etc. The much-discussed
question of the autonomy of Lichens still remains a mooted point. Thus
Willey, in the above paper, concludes that ¢for the present and for
practical purposes the Lichen remains a Lichen,” while Forssell, ¢ Beitr.
z. Kennt. d. Anatomie u. Systematic d. Gloeslichtenen” (Nov. Act. Reg.
Soc. Scient. Upsal, viLI), describes a new family of the class Ascolichens
with the gonidia belonging to the Chroococcacew, and Massee (Phil.
Trans., CLXXVIII), under the name Gastrolichens, describes a form pro-
duced by the union of a fungus belonging to the order Trichogastres
with a uni cellular alga. Mdller has furnished the results ot the culti-
vation of Lichen-forming Ascomycetes without algee (Unters. Bot.
Inst. k. Akad. Munster-in-Westfalen, 1887). Recognizing the fact that
light on this subject can only be obtained by cultivating gonidia alone
or synthetically combining spores and gonidia, he has turned his atten-
tion to the culture of spores. Contrary to the common statement that
hypha comning from germinating Lichen spores necessarily die in a short
time if gonidia are not supplied, he found that if germinated in a suit-
able culture medium the hyphe produced ¢ small characteristic
thalli without any trace of gonidia whatever.” These he had at the .
time of writing kept alive three months, and although they had not
produced apothecia there were indications that these were being
formed. He also concluded that the spermatia are not male reproduc-
tive organs, as has been supposed by some.

Of the shorter papers Willey has described a new species (Dermatiscum
Catawcbanse) from (Torr. Bull., x1V); Knowlton has enumerated
(Bot. Gaz. x111) several species found attached to some of the stone idols
lately brought to the U. S. National Museum from the Easter Islands,
and Eckfeldt and Calkins have published a ¢ Lichen Flora of Florida ”
(Journ. Micology’s, 111), enumerating three hundred and thirty species, a
few of which are new. Bonnier’s ¢ Lia Constitution des Lichens” (Journ.
d. Botanique, 1887) is an interesting paper.

HEPATICA.

The distribution of the Ttalian species of Hepatice is considered by
Massalongo (Atti Congr. Naz. Bot. Critt., Parma, September, 1887), and
Underwood has written of some undescribed forms from California
(Bot. Gaz., x111). IIe describes five species that had been sent by Bo-
fander in 1866 to Dr. Gottsche but were never published. Goebel has
an interesting paper (Ann. Jard. Bot., Buitenzorg, vi1), in which he
deseribes some curious appliances for storing water in the epiphytic
Jungermannicie of Java. Trabus has a paper in Rev. Bryol., 1887,
¢ Mousses ¢t Hépatiques nouvelles d’Algérie.”
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imperfectly known. This genus, as is well known, played an important
part in past geological time, and the modern forms are seemingly but
poor representations, but as Treub suggests, it is more than probable
that when the life-history of each form is made out some important gen-
eralizations in connection with what is known of the fossil form will be
possible. Goebel is also working in similar lines and has recently de-
scribed (Bot. Zeitg., XLV) the prothallium of L. inundatum, confirming
previous observations that it belongs to the cernuum type.

The genus Isoetes which is generally much neglected by botanists is
treated geographically by Underwood (Bot. Gaz., X111). It embraces
fifty-three well-marked species of world-wide distribution. Europe has
thirteen species ; Africa, ten ; Asia, six ; Australia, eight ; South Amer-
ica, six ; and North America, nineteen species, two of which are here
described as new.

FERNS.

About the usual annual amount of work seems to have been done on
the ferns without, however, producing anything of particular moment.
Bower (Trans. Linn. Soc., Lond., 2d ser., 11) has described and dis-
cussed at considerable length the discovery of aposporyin ferns, This
phenomenon, which is simply a transition by direct vegetative process,
and without the assistance of spores, from the sporophore to the oophore,
was first defined by Pringsheim and Stahl in 1876, but has only recently
been detected in ferns. Goebel (Ann. Jard. Bot., Buitenzorg, vII) , has
given a long paper describing the germination of several little-known
species, among them Vittaria, Trichomanes, and Ifymenophyllum. The
same author has a paper, ¢ Ueb. kiinstliche Vergriindung d. Sporo-
phyll v. Onoclea Struthiopteris” (Ber. deutsch. Bot. Gesell.,, V') describ-
ing the conversion of fertile sporophylls of Onroclea into barren green
fronds. The development of the sporangium of the Polypodiace= is
described by Kiindig (Hedwigia, XxvII1), and the ¢ Dehisence of the
Sporangium of Adiantum pedatum,” by Miss Lyon (Torr. Bull., X1V),
Campbell’s paper “On the development of the Ostrich Fern Onoclea
Struthioptoris” (Mem. Boston Soc. Nat. Hist., 1v) is a very carefully
prepared paper on the histology and development.

Baker has given several descriptive papers: “A. further collection of
ferns from West Borneo.” (Journ, Linn. Soc., Lond., XX1v); ¢ On a col-
lection of ferns from San Domingo” (Journ. Bot., XXV1), in which several
new specics are characterized. Beddome has a short paper enumerating
a collection made in Perak and Penang (Journ. Bot., XxVv1), and Forbes,
(1. ¢.) has described a single new species (Polypodium Annabelle) from
New Guinea. Nephrolepis acuta is reported from the vicinity of Miami
River, Flerida, by Holden (Torr. Bull, x1v). Rabenhorst’s ¢ Kryp-
togamen Ilora v. Deutschland u. s. w.” has reached parts 8 to 10 of
the vascular eryptogams. It completes the Polypodiacec and.includes
descriptions of the German species of Osmundiacee, Ophioglossacew
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About 250 of these endemic species belong to endemic genera. Of the
dicotyledons more than 85 per cent. of these species are endemic. The
“Flora Miquelonenis,” by M. M. Delamare, Renauld, and Cardot is
another insular flora. The Island of Miquelon, which is just off the
south shore of Newfoundland, has been very carefully explored and the
results here presented. About 46 per cent. of the species observed are
American. Mueller still continues his indefatigable labors on the Aus-
tralian flora. His ¢ Iconography of Australian species of Acacia and
cognate genera” has reached decade 11 and is similar in appearance to
his well-known * Eucclyptographia.” Forbes and Hemesley have inangu-
rated a most valuable work, ¢ An Enumeration of all the plants known
from China proper, Formosa, Hainan, Corea, the Luchu Archipelago,
and the Island of Hong Kong, together with their distribution and syn-
onomy.” It is published in the Jour. Linn. Soc., Lond., and has now
reached part v, taking it through the Compositee. The ¢ Botany of the
Roraima Expedition of 1884,” by F. im Thurn, assisted by Oliver, Rid-
ley, Baker, and others (Trans. Linn. Soe., Lond., 2d ser., II), is another
valuable paper. It enumerates three genera and fifty-three species
new to science. Of similar scope is the ¢ Enumeration of the plants
collected by Mr. H. H. Johnston on the Kilima-Najaro expedition of
1884,” by Oliver and other of the officers of the Kew Herbanium, and
the ¢ Botany of the Afghan Delimitation Commission,” by Aitchison,
both of which appear in Trans. Linn. Soc., Lond., 2d ser., I1. King’s
“The species of Ficus of the Indo-Malayan and Chinese countries” is
a magunificent contribution, in two large volumes, to our knowledge of
the perplexing genus Ficus. Over two hundred species are described
and two hundred and twenty-five plates devoted to their illustration.
The synonomy, distribution, etc., are very completely presented. The
continuation of De Candolle’s Prodromus, under the title of * Mono-
graphes Phanerogamarum,” still progresses. The present volume by
Planchon is devoted to the A mpelidee. In the volume of the ¢ Pro-
dromus,” issued in 1824, that contained the Ampelides, only one hun-
dred and eight species were known, while the present monograph in-
cludes three hundred and ninety species. Some of the radical changes
in nomenclature proposed by Planchon are not likely to meet with uni-
versal acceptance. The paper ¢ Serjania Sapindacearum Genus mono-
graphica descriptum,” by Radelkofer (Trans. Roy. Bav. Acad., 1875) is
now supplemented by two hundred pages and nine plates.

*¢ Biologia Centrali-Americana,” by Hemsley, has reached part XXII;
the ¢ Flora of British India,” by Hooker, has reached part XIv, com-
pleting the Euphorbjace; and the ¢ Flora Italiana” of Parlatore, con-
tinued by Caruél, has reached vol. vit. Of Hooker’s “Icones Plantarum,”
parts I-TIT, vol. VIIL, have appeared during the year. Fach contains
twenty-five plates of new or little known species.

The shorter American notes and papers have been exceedingly
numerous, We may mention the following:
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Medical Museum, the Library of the Surgeon-General, with its Index-
Catalogue and the Index Medicus; the Bureau of Ethnology, and the
Anthropological Society of Washington, not to speak of a dozen other
contributory departments and bureaus; all these, taken together, fur-
nish a band of workers, a body of material, ahd a series of publications
that will compare favorably with those of London, Paris, and Berlin.

There are museums, societies, and other. means of study in Salem,
Worcester, New York, Philadelphia, Baltimore, Cincinnati, St. Louis,
Davenport, Milwaukee, and San Francisco not to be overlooked. Dr.
Brinton, of Philadelphia, was the first anthropologist in our country to
bear the title of professor in a regular university.

The State historical societies are all more or less busy in gathering
the material for local history.

Among foreign resources of study, in addition to the old societies
now approaching manhood’s years, a fact worthy of special notice is
the establishment at Leyden, under favorable auspices, of the Interna-
tionales Archiv., devoted especially to the interchange of information
and courtesies between museums. The editor, Mr. J. D. E. Schinelz, has
been very active in gathering summaries of information ‘about many
publie collections.

Under the head of congresses must be included the anthropological
section of the American Association, of the British Association, of ¢he
French Association, the German Aligemeine Versammlung derdentschen
Gesellschaft fiir Anthropologie, Ethnologie und Urgeschichte, the Con-
gres des Awmdricanistes, and the International Congress of Anthropol-
ogy and Prehistoric Archaology.

A systematic bibliography of anthropology. has not yet been at-
tempted. The nearest approach to the subject iz the Smithsonian sum-
maries and the lists given in the German Archiv. Excellent special
lists will be noticed under their appropriate heads, which, if brought
together, would nearly complete the work. It is to be hoped that all
bibliographers will adopt the order and plan pursued by the authors of
the Index-Catalogue of the Surgeon-General’s Library. This would avoid
confusion in transferring titles from one work toanother. For instance,
Fauvelle (Dr.) Des causes d’erreur en anthropologie. Bull. Soc. d’an-
throp. de Par., 3. s., X, 263-275; or, in case of a published volume, Ho-
velacque (Abel). Préeisd’anthropologie (Bibliothequeanthropologique).
Paris (1887), Delahaye et Lecroisnier, 365 pp., 20 figs. 8vo.

In quoting from a mnagazine, journal, or other serial the order should
be: (1) author; (2) title of extract; (3) journal, always abbreviated by
the Surgeon-General’s code; (4) town, publisher, series, volume, date,
number of pages, maps, plates, and figures, and, finally the size.

In giving the title of a printed book the same order of author and title
are to be observed. Then comes the place of pablication, the date in
parenthesis, the pablisher, the pages, ete., as in extracts from jonrnals,
If there be more than one volume it is sometimes the plan to treat each
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I’Homme avant I’ Histoire. Following up Professor Flower’s attempt
to summon the teeth as a witness to the various types of mankind, Dr.
Fauvelle employs the dental system to teach the ancestral origiu of our
race. Indeed, there needs to be stated only the titles of a few important
papers to show the many gates through which anthropogenists hope to
enter the successful answer. Such, forinstance, are ¢ The morphological
place of man in the mammalian series,” by Paul Albrecht; ¢ The origin,
races, and antiquity of man,” by B. Platz; “A new theory of heredity,”
by C. Weigert; ¢ The latest phases of heredity,” by A. M. Selling; “Can
the existence of a tendency to chango in the form of the skeleton of the
parent result in the actuality of that change in the offspring,” by W.
Arbuthnot Lane; ¢ The modern theories of generation and heredity,”
by E. G. Balbiani; ¢“The heredity of crime, alcoholism, ete.,” by G. Al-
geri; “The history of transformism,” by A. Giard; ¢ Origin of the fit-
test,” by Ii. D. Cope; ¢ Evolution and creation,” by J. H. Hardwicke;
“TLessons upon man according to the doctrine of evolution.” But the
most useful treatise upon this point is that of Dr. Topinard, the lecture
of March 21, 1888, before L'Ticole d’anthropologie, entitled, Les derni¢res
étapes de la genealogie de ’'Homme, and published in Revue d’anthro-
pologie in the month of May in the same year.

In Nature (XXXVI, 268; 341) is reviewed oue of the most thought in-
spiring works that have come within our notice during the two years
under consideration, Mr, G. J. Romaine’s paper before the Linnaan So-
ciety (see also Nineteenth Century, No. ¢x1X, 1887, 59-80) on physiolog-
ical selection. The author is entirely in harmony with Mr. Darwin
about the intent and extent of natural selection as the preserver of
forms, but looks to other causes to create the variations to be selected
and conserved. “If,” says he, ¢ variation should be such that while
showing some degree of sterility with the parent form, it continues to
be as fertile as before within the limits of the varietal form, it would
neither be swamped by intercrossing nor die out on account of sterility.”
In human evolution of varieties there have been going on exactly such
excluding forees, shutting off to inbreeding color, clan, caste, nation-
ality, religion, and the like. A paper read by Dr. Burnett before the
Washington Anthropological Society on the Melungeous in the south-
ern Alleghanies is a case in point. Neither white nor black nor Indi-
ans, these people live encysted, like the Basques of the Pyrenees and
little contaminated by mixture. ) )

One ot the first convictions of the elder anthropologists of the last
century was that man comes within the domain of scientific considera-
tion only so fast as we can apply to him processes of counting, weigh-
ing, and tabulation. The progress of anthropometry has been along
the lines of refined apparatus and the subjecting of new parts of the
body to the metric processes. Anthropometry applied to the living
also to a large extent replaces the measuring of the skeleton. Rate of
growth, stature, size, weight, proportion, vigor, strength of muscle and
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the same question in Norway, and A. Fallot publishes a note upon the
index of the Provencals.

With reference to the external characteristics of the human body,
none attracts so much attention as color of the skin, hair, and eyes.
Both in Germany and in France commissions have been appointed by
the Government to report on this subject. In certain lines of investi-
gation this must lead to excellent results. Admitting that all varia-
tions in our species are the composite result of a struggle between the
environment and the species, it is incontrovertible that these changes
will take place more rapidly at those points where the battle rages most
fiercely, at the most exposed points, where sunlight and heat and actin-
ism, where humidity and aridity, heat and cold, and the like have made
their fiercest attacks upon us. The mosteminent anthropologists have
not been unmindful of this. DeCandolle, Pommerol, Hansen, Variot,
Flinker, and Topinard, in many papers, have brought together the re-
sults of the public inquiries and pointed ont the way to better methods.

Longevity is the subject of several publications that have appeared.
There are several factors which enter into the count of race vitality,
namely, fecundity, longevity, and energy or vigor, both bodily and
mental. There are vague accounts of long-lived individuals, but it is
only recently that means have been adopted for verifying the state-
ment as regards individuals and for reaching definite conclusions re-
specting the life periods of races, communities, or peoples.

M. Turquan and M. Tissandier have collected the statistics of macro-
bians. Signor Corradi and Signor Trussardi have written treatises on
longevity in relation to history, to anthropology and hygiene. Other
papers on the same subject have appeared by Ornstein, Humphrey, and
Ledyard. Onthe subjeet of vigor Signor Zoja has investigated methodss
of measuring the muscular force of various races.

Jfarther researches in this same line are the study of chest types in
man, the Mongolian eye, physiognomie, prehension, right-handedness,
erectness of posture, the senses of savages, bodily size and stature, vital
statistics, the preservation of vigor, weight, hairiness, and baldness.

There is a mooted question concerning the relative advantage of sav-
agery and civilization as regards vitality. On May 24, 1888, George
Harley read an essay before the London Anthropological Institute on
the relative recuperative powers of man living in a rude, and man living
in a highly civilized, state, in which he brought forward a number of
hitherto nnpublished though mostly well. known facts, demonstrating
that therefining inflnence of civilization had not been altogether the un-
alloyed boon we so fondly imagine it to have been. For the cases cited
went far to demonstrate the fact that while man’s physique as well as
his mental power had increased during his evolution from a barbaric
state into a condition of bienseance, his recuperative capacity, on the
other hand, has materially deteriorated. In fact,it appears from the ex-
amples cited that every appliance adding to man’s bodily comfort as
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and idiosyncrasies of mind, of unusual states of mind exhibited in
ecstasy, hypnotism, and mind reading ; psychophysics and the physical
substratum of mental operations, and various other recondite problems
not amenable to classification.

The first series of investigation to consider relates to what Madame,
Clemence Royer calls L’evolution mentale dans la sérié organique. 1t has
at present a speculative rather than a practical manifestation. But the
inquiry about the Unseen from which our spirits come and to which
they return continues to excite the pens of sueh philosophers as Huxley,
Gladstone, Dn Bois-Reymond, Virchow, and Quatrefages.

A more practical form of investigation is that which treats mentality
as a branch of nature with its individual growths from the egg, in its
genera and species, relation to environment, and so forth. And so we
follow with pleasure and without embarrassment M. Pietrement in his
stndy of hunting dogs, Romanes in his matchless studies in the intelli-
gence of animals. Sir John Lubbock long ago conducted important in-
vestigations along the same line, and the studies of Professor Cooke
are still fresh in our memories. The most interesting query started by
Lubbock inquires into the existence of other organs of sense than ours.
The natural history of intelligence, by which is meant the attempt to
apply the study of origin, growth, development, chorology, ete., to
mental processes has received great encouragement from the observa-
tion of animals. In our own country George and Elizabeth Peckham
have experimented on spiders and wasps, and in England Sir John Lub-
bock published a volume on the senses, instinets, and intelligence of
animals, with special referenee to insects.

The genius of the investigation may be apprehended in the following
paragraph :

¢ We find in animals complex organs of sense, richly supplied with
nerves, but the function of which we are as yet powerless to explain.
There may be fifty other senses as different from ours as sound is from
sight, and even within the boundaries of our own senses there may be
endless sounds which we can not hear, and colors as different as red
from green, of which we have no conception. These and a thousand
other (uestions remain for solution. The familiar world which sur.
rounds us may be a totally different place to other animals. To them
it may be full of music which we can not hear, of sensations we can not ¢
conceive. To place stuffed birds and beasts in glass cases, to arrange
insects in cabinets and dried plants in drawers, is merely the drudgery
and preliminary of study ; to wateh their habits, to understaund their re-
lations to one another, to study their instinets and intelligence, to as-
certain their adaptations and their relations to the forces of nature, to
realize what the world appears to them ; these constitute, as it seems
to me, at least, the true interests of nataral history, and may even give
us the clue to senses and perceptions of which at present we have no
conception.”






ANTHROPOLOGY. 507

lative method which works by exhausting thought possibilities as not
to welcome the most empirical refutation of materialism and mechanism.
Even Mr. Meyer’s ¢ phantasmagoric efficacy,” his *telepathic percola-
tion,” or veritable ghosts of those dying or dead or even in great dan-
ger, are not unwarrantable in establishing his ¢ solidarity of life which
idealism proclaims,” or ¢ the universal mind in which all minds are
one.” But the impartiality attainable in most fields of scientific research
is impossible here. A rigorously unbiassed and yet an intelligent jury,
could probably not be found in this country or in England, so many and
subtle and remotely ancestral are the conscious, and far more the uncon-
scious, prepossessions which enter like Schopenhauer’s primacy of the
will, making us all lynx-eyed to all that favors one side and bat-eyed for
all that favors the other. It is this inexpungable bias, evolved from a
state of savage superstition, which enters into our judgment and pre-
vents a just critical estimate of evidence. Gurney’s phantasms of the
living, Sinnett’s hypuotism in the Orient, Herter’s discussion of the
nature of hypnotism, such are the works that are constantly appearing
upon this corner of anthropology.

Psychology is now clearly within the area of anthropology, having
its laboratories and instruments of precision, its systematic experiments
and its organized corps of observation. Prof. G. Stanly Hall says,
¢ Several departments of science have touched and enriched psychology,
bringing to it their best methods and their clearest insights.” Among
those whose studies have contributed to this end are teachers of psy-
chology in higher institutions of learning, biologists and physiologists ;
anthropologists who are interested in primitive manifestations of psy-
chological laws; physicians who give special attention to mental and
nervous diseases ; men who, like Mr. Galton, have applied more exact
methods to the problem of human feelings, will, and thought.

The establishment in cur country of a journal devoted solely to
psycho-physies is a noteworthy event, and the fact that Prof.’G. Stanley
Hall will have charge of the American Journal of Psychology is a suf-
ficient gnaranty of its great scientific value.

In the first number of this publication Dr. Lombard and Professor
Jastrow both explain with great clearness the psycho-physic law and
illustrate its operation. Professor Jastrow, in Lis paper on star magni-
tudes, very clearly explains the action of the psycho-physical law in the
first number of the American Journal by referring to Bernouille’s illus-
tration of the distinction between the value and the emolument of money.
The emolument, or pleasure-giving power, of an additional sum of money
is shown to be the logarithm of the wealth of an individual. By widen-
ing the conception of the wealth to the general one of a physical stim-
ulus of any kind, and putting sensation in general for the particular
sensation caused by an increase in money, we have the psycho-physie
law. For the particular illustration of this law Professor Jastrow com-
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1888, Mr. Thomas Tyler delivered a course of lectures upon this people
in the British Museum,

A few years ago all we knew of the Hittites was contained in a few
vague references in the First and Second Book of Kings. In the true
sense of the word empire, it is doubtful whether a Hittite empire ever
existed. SaysMr. Tyler: ¢ Most likely there were in Asia Minor many
states or even single cities which were usually to a great extent inde-
pendent, and the peoples of which were not, perhaps, altogether hoino-
geneous in race, but which, under pressure of the necessity of war,
formed a federation. That the Hittites spoken of in the Old Testament
are to be identified with the Khita of the Egyptian monuments and
with the peoples of the land of Khatti in the Assyrian records, is com-
ing out more and more clearly.”

The primitive home of the Aryans seems now to be less definitely
fixed thap formerly. The studies of Pott, Lassen, and Max Miiller
made the highlands of Asia to be the cradle of the Aryans. Dr. La-
tham, even at that time, urged that the Asiatic hypothesis was mere
assumption based on no shadow of proof. Recently the European
theory has been entertained by Gugei, Cuno, Peuka, and Schrader.

The commingling of blood, language, social organization, beliefs, and
activities in the Malayan area is elucidated by Dr. Fridrich’s paper in
the miscellany relating to Indo China. He noticed the continued exist-
ence of Hindooism in Java and other parts of Malaysia, and says thatit
is essential to a proper understanding of the condition of the Malayan
tribes that the influence which Hindoo civilization has exerted on them
should be investigated.

At a meeting of the Asiatic Society of Japan, reported in the Japan
Weekly Mail of November 19, Mr. Batchelor read a paper on Kamui
or Gods of the Ainos. The author is not convinced that the Ainos are
dying out.

D.-~OCEANICA.

Australia : Dominic Daly, J. Fraser, 15, M.
Carr, S. Gason,

Borneo: Dominie Daly.

Celebes: d'Estrey Meyners.

Malays: 1% Grabowski.

Maldives: M. Habelandt.

Maori: J. Errington de la Croix.

New Britain: B. Danks, H. H. Ronilly.

New Caledonia: 1. Verrier, M. Glau-
mont,

E.—NorTtn

New Guinea: Prince Roland Bonaparte, a
series of reports; Chalwers, G. L. Bink.

New Hebrides: A Hagen and A. Pigneau.

Philippines : Ollivier Beauregard.

Polynesians: E. Tregear.

Samoa : Wi, B. Churchward.

Sandwich Islands: Ed. Arning.

Solomon Islands: H. B. Guppy, F. Elton,
C. M. Woodford.

Surinam : R. Virchow, H. Ten Kate.

AMERICA.

Thevery best—and only reliable—study of the tribesof North America
isthat of the Bureau ot Ethnology of the Smithsonian Institution, an
account of which has been given to the American association by Maj.












ANTHROPOLOGY. 515

globe, where the conditions are unique, as in the writings of A. Bastian;
or we could study out the industries of a race, a nation, a sect, wher-
ever in time or place they may have lived.

One of the most profitable series of investigations into the origin of
form and decoration in the arts is a series of papers by W. H. Holmes,
published by the Bureau of Ethnology. Mr. Holmes finds a little frag-
ment of pottery in the fields around Washington. This tells him that
the aborigines knew the ceramic art. By pressing on the surface a
piece of artist’s clay he gets the impress of woven texture. This tells
that these aborigines were weavers, and it is very easy to see what kind
of weavers they were. It also tells how they decorated pottery. Thus,
by piecing art to art, fragment to fragment, the author is able to recon-
struct the daily life of an extinct people; to ascertain how the invent-
ive faculty has canght up one suggestion of dame nature after another,
and then technic laziness has reduced the full form to conventionalisms
and abbreviations. Herr Schaaffhausen has canght up the same idea
and published ¢ Entwickelung des menschlichen Handwerks und den
Einfluss des Stoffes auf die Kunstform.”

Next to the subject of invention and the stimulus thereto by means
of patents the subject of learning a trade, of industrial training,
demands the careful study of the anthropologists. It is easy to follow
up the methods of our own day, but our chief inquiry is how things
came to be as they are. Such papers as that of G. P. Morris on indus-
trial training two centuries ago will be hailed with pleasure by com-
parative technologists.

The only way to illustrate and to study this branch of anthropology
is by means of the museum, the gallery or cabinet of drawings, and the
specifications. If one would follow up an art he must collect material,
he must supply himself with many pictures, he must have bis card cat-
alogue or files of ready reference, and all these must be movable and
mterchangeable.

In the U. S. National Munseum there are many series of objects in-
stalled to show the natural history of invention, such as naval archi-
tecture, land transportation, tishing, musie, pottery, cutlery, weapons.
These are of especial interest to craftsmen, who find no difficulty in
reading the history of their daily occupations.

It 15 not necessary to enumerate the names of all the arts about which
books have been written in 188788, A glance at the list of titles
proves that some one has been fascinated with nearly every occupation
of mankind. The unit chapter on this subject, the technographie unit
18 an art of a people. If these be well written they may be allowed to
tell their story m two directions, either as a part of the whole history
of a people or as a part of the whole history of an art. If Mr. Sato has
written a work on Japanese farming, it may be filed away under farm-
ing or under Japanese, according to the ruling motive in the mind of the
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of the Osage River, from its junction with the Missouri to the extreme
heads of the Little Osage and of the Marais des Cygnes, and was
familiar with its entire southern water-shed west of the Niangua: And,
though always a persistent relic hunter, I never found, or saw, or heard
of having been found by others, in that time, or since, in all that region,
exceeding a dozen flint arrow-points, and not one stone ax, or celt, or
other implement in stone, or ornament of bone or shell, or any frag-
ments of Indian pottery. The only burials presumably Indian I met
with were on the east bank of Sac River, near the village of Orleans,
in Polk County, Missouri. The perpendicular rocky cliff rises from the
river bottom at that place 75 or 80 feet, and is capped with shelly sub-
carbouiferous limestone, overgrown with briars and stunted bushes.
On the verge of this precipice I found, in 1853, five small cairns a few
feet from each other, constructed of rough stones rudely laid up, in di-
mensions 3% feet high and 3 or 4 feet in diameter. On opening them
each was found to contain the fragments of a single human skeleton,
much decayed, and broken in small picces by the falling in of the loose
stone covering. IFrom therelative position of the bones, I inferred that
the body had been placed upon the bare rock, in a squatting position,
with the face to the west overlooking the river, and that the broken
rocks of the surface had been piled up around it to protect it from
destruction by wolves and valtures. The only work of art I discovered
in or about the five stone heaps was a well-worn gun-flint with one of
the skeletons. I saw no artificial earthen mounds there of any descrip-
tion.

In treating speciaily of the history of Blue Mound Township, Mr.
Holcombe says on page 539 of his ¢ History of Vernon County:” ¢In
many other graves in the mound |Blue Mound| there have been found
mingled with human bones tomahawks, knives, arrow-points, shell
implements and ornaments, bone ear-rings, beads of various materials,
sizes, and shapes, and other curious articles. Some of these relics are
appareutly of such antiquity as to lead almost to the thought that the
graves containing them may be those of the Mound Builders, or of
some other prehistoric race; but this is not at all probable. The
graves are undoubtedly those of Osages, who, as is well known, were
in this country as early at least as the year 1700.”

I have not learned Mr. Holcommbe’s authority for the statement he
makes in regard to the discovery of ¢ arrow-points, shell implements,
and ornaments, bone ear-rings,” etc., found in the graves on Blue
Mound. My investigations have failed to verify it. By persons who
have resided in that immediate vicinity at an early day I am informed
that in years past, quite a number of graves were distinctly seen on
the slopes of the Blue Mound; but as in dimensions, construction, and
relative position they exhibited the usual characteristics of an ordinary
cemetery, and as none of them were opened to determine the question,

H. Mis. 142——38
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and it is reasonably certain that this was the mound pointed out to
Major Sibley, by the ¢“old Chief,” as the burial place of “Jean Defoe.” *

The singular absence of stone and bone implements in the valley of
the Osage can only be explained by the hypothesis that prior to its oc-
cupancy by the Osage Indians it was a neutral ground, only occasion-
ally visited by hunting parties of Indians residing on the Missouri, to
the north, and on the Arkansas, to the south; in both of which local-
ities evidences of long-continued tenancy before the knowledge of
metals are quite abundant. It is altogether probable, too, that when
the Osages abandoned their territory on the Missouri and removed to
the headwaters of the Osage River—about the close of the seventeenth
century—they had secured fire-arms and Kuropean implements and
utensils, and had adopted many of the methods of life of their French
visitors.t :

The manners, customs, and practices of these Indians before their
migration to the mounds and streams of Vernon County can now ouly
be conjectured; but there is no reason to doubt that in every respect
they were identical with those of other pre-Columbian Indians of the
Northwest. We are assured, however, that after that event in their his-
tory they no longer employed stone as a material for weapons and tools;
and they erected no mounds of earth as monuments over their dead, or
for any other purpose.

Dr. Beck, author of the ¢ Gazetteer” before mentioned, may have
inspected the Osage River personally before he published the statement
that “Ancient works exist on this river, as elsewhere,” and that ¢ re-
mains of fortifications and mounds are almost everywhere to be seen”
there. And, if he did, it is not astonishing that he was led into such
an error upon viewing the beautiful, faultless domes and terraces carved
upon the great rocky clifts of the Osage and the Niangua by the ca-
pricious elements ; or the isolated natural moundsin the prairie region
beyond—enduring monuments, not of a by-gone people, but of a vastly
remote glacial force. For when he wrote—sixty-seven years ago—arch-
@ology had not become a science, and geology was but in its infancy.

Nor is it surprising that Major Sibley, an intelligent and educated
officer of the Guvernment, who resided for some years at the base of
the great Blue Mound, should have accepted, without doubt or question,

*The namo of this chief is here probably incorrectly written. At the period of
Lieutenant Pike’s visit, in 1806, Cheveux Blanche was the head chief of the Big
Osages, and his son, Jean La Fon—as Pike wrote the name in his journal and official
reports—was the second chief in anthority. I have thought this orthography may
possibly also be erroneons; because I remember, when a boy at my home near St.
Louis, hearing the ‘‘engagers,” recently returned from the Indian country, often
mention a chief whom they called Jean Le Fou—¢ Mad,” or “‘ Crazy John”—on
account of his peculiar eccentricities. It may be that Jean Defoe, Jean La Fon and
Jean Le Fon were identical.

tAs early as 1673 Marquette found Indiarson the Mississippi, below the Ohio, well
supplied with guns, powder, glass bottles, iron hoes, knives, hatchets, etec.







THE PROGRESS OF SCIENCE AS EXEMPLIFIED IN THE
ART OF WEIGHING AND MEASURING.*

By Prof. WiLLiam HarkNESS, U. 8. Naval Observatory.

Two centuries ago the world was just beginning to awaken from an
intellectual lethargy which had lasted a thousand years. During all
that time the children had lived as their parents before them, the
mechanical arts had been at a stand-still, and the dicta of Aristotle had
been the highest authority in science. But now the night of medizval-
ism was approaching its end, and the dawn of modern progress was at
hand. Galileo had laid the foundation for accurate clocks, by discover-
ing the isochronism of the simple pendulum; had proved that under the
action of gravity, light bodies fall as rapidly as heavy ones; had invented
the telescope and with it discovered the spots on the sun, the moun-
tains on the moon, the satellites of Jupiter, and the so-called triple
character of Saturn; and, after rendering himself immortal by his advo-
cacy of the Copernican system, had gone to his grave, aged, blind, and
full of sorrows. His contemporary, Kepler, had discovered the laws—
which while history endures, will associate his name with the theory
of planetary motion; and he also had passed away. The first Cassini
was still a young man, his son was a little child, and his grandson and
great-grandson, all of whom were destined to be directors of the Paris
Observatory, were yet unborn. The illustrious Huyghens, the discov-
erer of Saturn’s rings, and the father of the undulatory theory of light,
was in the zenith of his powers. The ingenious Hooke was a little
younger, and Newton, towering above them all, had recently invented
fluxions, and on the 28th of April, 1686, had presented his Principia
to the Royal Society of London and given the theory of gravitation to
the world. Bradley, who discovered nutation and the aberration of
light; Franklin, the statesman and philosopher, who first drew the
lightning tfrom the clouds; Dollond, the inventor of the achromatic tel-
escope; Huler, the mathematician who was destined to accomplish so
much in perfecting algebra, the calculus, and the lunar theory; Laplace,
the author of the Mécanique Céleste; Rumford, who laid the founda-

* Presidential address delivered before the Philosophical Society of Washington,
December 10, 1887. (Bulletin Phil. Soc., vol. x, pp. xxxix-1xxxvi.)
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immense, the progress in a week or a month is usually almost nil.
Optimism has its uses in many departments of human affairs, but
science shoyld be cool and dispassionate, having regard only for the
truth. To make a trustworthy estimate of the actual state of the whole
vast realin of science would be a task beyond the powers of any one
man ; but perhaps it will not be amiss to spend the time at our disposal
this evening in briefly reviewing the recent progress and present con-
dition of the fundamental processes upon which the exact sciences
rest;—1I allude to the methods of weighing and measuring.

Physical science deals with many quantities, but they are all so re-
lated to each other that almost every one of them can be expressed in
terms of three fundamental units. As several systems of such units
are possible, it is important to select the most convenient, and the con-
siderations which guide us in that respect are the following:

(1) The quantities selected should admit of very accurate comparison
with other quantities of the same kind.

(2) Such comparisons shotild be possible at all times and in all places.
- (3) The processes necessary for making such comparisons should be
easy and direct. :

(4) The fundamental units should be such as to admit of easy defi-
nitions and simple dimensions for the various derived units.

Scientific men have long agreed that these requirements are best
fulfilled by adopting as the fundamental units, a definite length, a
definite mass, and a definite interval of time. Length is an element
which can be very accurately measured and copied, but it must be
defined by reference to some concrete material standard, as for ex-
ample, a bar of metal, and as all substances expand and contract with
changes of temperature, it is necessary to state the temperature at
which the standard is correct. A standard of mass, consisting of a
piece of platinuwm, quartz, or other material not easily affected by
atmospheric influences, probably fulfills the conditions set forth above
better than ,any other kind of magnitude. Its comparison with
other bodies of approximately equal mass is effected by weighing,
and as that is among the most exact of all laboratory operations, very
accurate copies of the standard can be made, and they can be carried
from place to place with little risk of injury. Time is also an
element which can be measured with extreme precision. The imme-
diate instruments of measurement are clocks and chronometers, but
their running is checked by astronomical observations and the ulti-
mate standard is the rotation of the earth itself.

It is important to note that the use of three fundamental units is
simply a matter of convenience and not a theoretical necessity, for the
unit of mass might be defined as that which at vnit distance would
gencrate in a material point unit velocity in unit time; and thus we
should have a perfectly general system of measurement based upon only
two fundamental units, namely, those of space and time. Such a sys-
tem is quite practicable in astronomy, but can not yet be applied with
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“*The English measures of length have come down from the Saxons,
but the oldest standards now existing are the exchequer yards of Henry
VII (1490)* and Elizabeth (1588).t These are both brass end measures,
the former being an octagonal rod about half an inch in diameter, very
coarsely made, and as rudely divided into inches on the right-hand end
and into sixteenths of a yard on the left-hand end ; the latter, a square
rod with sides about half an inch wide, also divided into sixteenths of
a yard and provided with a brass bed having end pieces between which
the yard fits. One end of the bed is divided into inches and half inches.
Francis Baily, who saw this Elizabethan standard in 1836, speaks of it
as ¢ this curious instrument, of which it is impossible, at the present
day, to speak too much in derision or contempt. A common kitchen
poker, filed at the ends in the rudest manner by the most bungling
workman, would make as good a standard. It has been Dbroken
asunder, and the two pieces have been dove-tailed together, but so
badly that the joint is nearly as loose as that of a pair of tongs. The
date of this fracture I could not ascertain, it having occurred beyond
the memory or knowledge of any of the officers at the Exchequer. And
yet, till within the last ten, years, to the disgrace of this country, copies
of this measure have been circulated all over Europe and America,
with a parchment document accompanying thewm (charged with a stamp
that costs £3 10s. exclusive of official fees) certifying that they are true
copies of the English standard.”} i

In the year 1742 certain members of the Royal Society of London,
and of the Royal Academy of Sciences of Paris, proposed that, in order
to facilitate a comparison of the scientific operations carried on in the
two countries, accurate standards of the measures and weights of both
should be prepared and preserved in the archives of each of these
societies. This proposition having been approved, Mr. George Graham,
at the instance of the Royal Society, had two substantial brass rods
made, upon which he laid off, with the greatest care, the length of
three English feet fromn the standard yard kept at the Tower of London.
These two rods, together with a set of troy weights, were then sent
over to the Paris Academy, which body, in like manner, had the measure
ofaFrench half toise set off upon the rods, and keeping one, as previously
agreed, returned the other, together with a standard weightof two mmares,
to the Royal Society. In 1835, Baily declared this copy of the half
toise to be of little value, because the original toise-étalon was of iron
and the standard temperature in France differed from thatin England.§
In his opinion the French should have sent over an iron half toise in
exchange for the English brass yard, but this criticism loses much of
its force when it is remembered that in 1742 neither England nor France

*50, p. 34, and 5, pp. 51, 52. (The numbers cited in the foot-notes refer to those
of the Bibliography at the end of the article.)

150, p. 25.

137, p. 146.

§37, p. 37.
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Society’s committee assumed the rod to be the true stacdard of 36
inches, and upon that assumption Graham’s measurements gave for the
length of the matrix 36.0102 inches, and for the length of the Royal
Society’s yard 36.0075 inches. The Parliamentary Committee of 1758
probably assumed the standard to consist of the rod and matrix
together, which seems the better view; and by laying the rod in its
matrix and measuring to the joint between them Bird would have got
a length of about 36.0051 inches. The mean between that and 36.0075
would be 36.0063, which differs very little from the length of Bird’s
standard resvlting from Sir George Shuckburgh’s measurements.
Thus the committee’s statement is justified, and there has been no falsi-
fication of the ancient standards.

On December 1, 1758, Parliament created another committee on
weights and measures which in April, 1759, repeated the recommenda-
tion that Bird’s standard of 1758 should be legalized, and further recoin-

-mended that a eopy of it should be made and deposited in some public

office, to be used only on special occasions.* The copy was made by
Bird in 1760, but owing to circumstances entirely unconnected with
the subject, no legislation followed for sixty-four years.

The Royal Commission appointed during the reign of George III to
consider the subject of weights and measures made its first report on
June 24, 1819, and therein recommended the adoption of the standard
of length which had been used by General Roy in measuring the base
on Hounslow Heath;t but in a second report, made July 13, 1820, they
wrote: “We - - - have examined, since our last report, the rela-
tion of the best authenticated standards of length at present in exist-
cnee, to the instruments employed for measuring the base on Hounslow
Heath, and in the late trigonometrical operations:—But we have very
unexpectedly discovered, that an error has been committed in the con-
struction of some of these instruments.f We are therefore obliged to
recur to the originals which they were intended to represent; and we
have found reason to prefer the Parliamentary standard executed by
Bird in 1760, which we had not before received, both as being laid down
in the most accurate manner, and as the best agreeing with the most
extensive comparisons, which have been hitherto executed by various
observers, and circulated through Europe; and in particular with the
scale employed by the late Sir George Shuckburgh.”’§

Accordingly, when in 1824, Parliament at length took action, Bird’s
standard of 1760 was adopted instead of that of 1753. The former be-
ing a copy of a copy, its selection as a national standard of length seems
8o singular that the circumstances which brought about that result
should scarcely be passed over in silence. Bird had a very accurate
brass scale 90 inches long, which he used in all his dividing operations,
whether upon circles or straight lines, and which Dr. Maskelyne said
was 0.001 of an inch shorter on three feet than Graham’s Royal Society

*14, p. 463. 126, p. 4.

130, p. 02, § 27, p. 3; also 25 and 26,
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F. Baily and Donkin; and with Kater’s Royal Society yard by Captain
Kater in 1831. Oun October 16,1834, the Imperial standard (Bird’s
standard of 1760) was destroyed by the burning of the houses of Parlia-
ment, in which it was lodged, and very soon thereafter the Lords of the
Treasury took measures to recover its length. Preliminary inquiries
were begun on May 11, 1838, and on.June 20, 1843, they resulted in the
appointment of a commission to superintend the construction of new
Parliamentary standards of length and weight; among whose members
the Astronomer Royal (now Sir George B. Airy), Messrs. F. Baily,
R. Sheepshanks, and Prof. W, H. Miller were prominent. The labori-
ous investigations and experiments carried out by that commission can-
not be described here, but it will suffice to say that for determining the
true length of the new standard Mr. Sheepshanks employed a pro-
visional yard, marked upon a new brass bar designated ¢ Brass 2,”
which he compared as accurately as possible with Sir George Shuck-
.burgh’s scale, the two Ordnance yards, and Kater’s Royal Society yard.
The results in terms of the lost Imperial standard were as follows:
Brass bar 2 =36. 000084 from comparison with Shuckburgh’s scale, 0-36 inch.
36. 000280 from comparison with Shuckburgh’s scale, 10-46 inch.
36. 000303 from comparison with the Ordnance yard, 1A.

36. 000275 from comparison with the Orduance yard, 2A.
36. 000229 from Captain Kater’s Royal Society yard.

Mean = 36. 000234
Respecting this mean Mr. Sheepshanks wrote: ¢This should be
pretty near the truth; but I prefer 36.00025, if in such a matter such a
difference be worth notice. 1 propose, therefore, in constructing the
new standard to assume that—
“ Brass bar 2= 36.00025 inches of lost Imperial standard at 62° Fahr.”
And upou that basis the standard now in use was constructed.*

Tarning now to the French standards of length, it is known that the
ancient toise de magons of Paris was probably the toise of Charle-
magne (A. D. 742 to 814), or at least of some Emperor Charles, and
that its étalon was situated in the court-yard of the old Chatelet, on the
outside of one of the pillars of the building. It still existed in 1714,
but entirely falsified by the bending of the upper part of the pillar.
In 1668 the ancient toise of the masons was reformed by shortening it
five lines; but whether this reformation was an arbitrary change, or
merely a change to remedy the effects of long use and restore the étalon
to conformity with some more carefully preserved standard, is not
quite clear.t These old étalons were iron bars having their two ends
turned up at right angles so as to form talons, and the standardizing of
end measures was effected by fitting them between the talons. Being
placed on the outside of some public building, they were exposed to
wear from constant use, to rust, and even to intentional injury by ma-

“45 p.66d. 11, p. 536 and 2, p. 395.
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In 1742 Graham used beam compasses, which he considered trust-
worthy to 0.00062 of an inch, in comparing standards of length ; but at
that time the French Academicians made their comparisons of toises
only to one twentieth or one thirtieth of a line, say 0.00300 of an inch,
and it was not until 1758 that La Condamine declared they should be
compared to 0.01 of a line, or 0.00089 of an English inch ¢ if our senses
aided by the most perfect instruments can attain to that.”* Half a
century later, ten times that accuracy was attained by the lever com-
parator of Lenoir, which was regarded as trustworthy to 0.000077 of an
inch.t

The heads of micrometer microscopes are usually divided into one
hundred equal parts, and if we regard one of these parts as the least
reading of a microscope, then in 1797, Sir George Shuckburgh’s micro-
scopes read to one ten thousandth of an inch; and the least reading
of microscopes made since that date has varied from one twenty thou-
sandth to one thirty-five thousandth of an inch. A few investigators,
among whom may be mentioned Prof. W. A. Rogers, of Colby Uni-
versity, have made the least reading of their microscopes as small as
one ninety thousandth of an inch, but it is doubtful if there is any ad-
vantage in so doing. At the present day the errors committed in com-
paring standards arise, not from lack of power in the microscopes, but
from the difficulty of determining sufficiently exactly the temperature
of the standard bars, and the effect of flexure upon the position of their
graduations. In order to ascertain the length ot a three-foot standard
with an error not exceeding 0.000020 of an inch, its temperature must
be known to 0.060 Fahr. if it is of brass, or to 0.09° Fah. if it is of iron.
To get thermometers that will indicate their own temperature to that
degree of accuracy is by no means easy, but to determine the tempera-
ture of a bar from their readings is far more difficult. Again, we im-
agine the length of our standards to follow their temnperature rigorously,
but what proof is there that such is the case? If we determine the
freezing point of an old thermometer, then raise it fo the temperature
of boiling water, and immediately thereafter again determine its freez-
ing point, we invariably find that the freezing point has fallen a little;
and we explain this by saying that the glass has taken a set, from which it
requires time to recover. Is it not probable that an effect similar in
kind, although less in degree, occurs in all solids when their tempera-
ture is varying? When we look at the highly polished terminals of
an end standard we are apt to regard them as mathematical surfaces,
separated by an interval which is perfectly definite, and which could
be measured with infinite precision if we only had the necessary instru-
mental appliances; but is that a correct view? The atomic theory
answers emphatically, No. According to it, all matter consists of
atoms, or molecules, of a perfectly definite size, and with definite inter-

*17, p. 483. t Base du Systéme Métrigne. T. 3, pp. 447-462,
H. Mis. 142——39
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while those with RS gave
T = U —0.52870 grain.

To the first of these expressions double weight was assigued, because
the comparisons of T and U with Sp were about twice as numerous as
those with RS. The resulting mean was therefore

T = U — 0.52857 grains = 5759.47143 grains,
and from that value of T the new standard avoirdupois pound of 7,000
grains was constructed.

From sometime in the fifteenth century until the adoption of the
metric system in August, 1793, the system of weights employed in
France was the poids de mare, baving for its ultimate standard the pile
de Charlemagne, which was then kept in the mint, and is now deposited
in the Conservatoire des Arts et Métiers. The table of this weight was

Grains.
72 grains =1 groy = 72
8 gros =1once = 576

8 onces =1 marc = 4603

2 marcs =1 livre = 9216
The origin of the pile de Charlemagne is not certainly known, but it is
thought to have been made by direction of King John (A.D. 1350-1364).
It consists of a set of brass cup-weights, fitting one within the other,
aud the whole weighing fifty marcs. The nominal and actual weights

of the several pieces are as follows:*
Marcs. Grains.

Boite de 20 MATCS - ieeenr coaiemeae iaace icmeae iaanen 20 4+ 1.4
Pitce do 14 MATCS vvnre it iiee ieeeee cieeee et 14 4- 4.5
de BMAarcs «ceuveimi i e e 8 — 0.4

de 4ImMAarcs «.oeeee cevtiiciatcamecaennn R, 4 — 2.1

e 2 MATCB « cmeemnciienr crveaccane bene i caes 2 — 1.0

de 1marc - .eeeen i et icecce iaceaa e 1 —0.7
Marc deviS6. «ove ceee aiee e ieecaacecea e e eeeana 1 — 1.7
50 J- 0.0

In determining the relation of the poids de mare to the metric weights,
the committee for the construction of the kilogram regarded the entire
pile de Charlemagne as a standard of fifty mares, and considered the
individual pieces as subject to the corrections stated. On that basis
they found

1 kilogram == 18827.15 Freunch grainst
and, as a kilogram is equal to 15432.34874 English troy grains,i we
have
1 livre, poids de marc — 7554.22 troy grains.
= 480.506 grams.

The metric standard of weight, called a kilogram, was constructed
under the direction of the French Academy of Sciences simultaneously
with the meter, the work being done principally by Lefevre-Ginean
and Borda. It was intended that the kilogram shounld have the same

*20, pp. 270271, F Base du Systéme Métrique, T 3, . 638, 1 44, p. 893,
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it all the weights would have to be removed from the left-hand pan,
and some of them would have to be placed in the right-hand pan to
overcome the buoyancy of the wood. The atmosphere behaves pre-
cisely as the water does, and although its effect is minute enough to be
neglected in ordinary business affairs, it must be taken into account
when scientific accuracy is desired. To that end the weighing must
either be made in a vacnum, or the difference of the buoyant effeet of
the air upon the substances in the two pans must be computed and
allowed for. As very few vacuum balances exist, the latter method is
usually employed. The data necessary for the computation are the
latitude of the place where the weighing is made and its altitude above
the sea-level; the weights, specific gravities, and co-efficients of expan-
sion of each of the substances in the two pans; the temperature of the
air, its barometric pressure, and the pressure, both of the aqueous va-
por, and of the carbonic anhydride contained in it.

Judging from the adjustment of the pile de Charlemagne, and the
Exchequer troy weights of Queen Elizabeth, the accuracy attained
in weighing gold and silver at the mints during the fourteenth,
fifteenth, and sixteenth centuries must have beea about one part in
ten thousand. The balance which Mr. Harris of the London mint used
in 1743 indicated one-eighth of a grain on a troy pound, or about one
part in 50,000; while that which be and Mr. Bird used in their observa-
tions upon the Exchequer weights, for the Parliamentary Committee
of 1739, was sufficiently exact ¢ to discern any error in the pound weight
to the 230,400th part of the weight.”* In 1798 Sir George Shuckburgh
had a balance sensitive enough to indicate 0.01 of u grain when loaded
with 16,000 grains, or about one part in 1,600,000. The balance used .
by Fortin in 1799, in adjusting the kilogram of the archives, was not
qnite so delicate, its sensitiveness being only the one-millionth part of
its load; but in 1844, for the adjustment of the present English stand-
ard pound, Professor Miller employed a balance whose index moved
about 0.01 of an inch for a change of 0.002 of a grain in a load of 7,000
grains.t He read the index with a microscope, and found the probable
error of a single comparison of two avoirdupois pounds to be one twelve-
willionth of either, or about 0.00058 of a grain. At the present time it
is claimed that two avoirdupois pounds ¢:n be compared with an error
not exceeding 0.0002 of a grain; and two kilograms with an error not
exceeding 0.02 of a milligram.

The mean solar day is the natural unit of time for the human race,
and it is universally adopted among all civilized nations. Our ulti-
mate standard of time is therefore the rotation of the earth npon its
axis, and from that rotation we determine the errors of our clocks and
watches by astronomical observations. For many purposes it suffices
to make these observations upon the sun, but when the utmost precis-
ion is desired it is hetter to make them on the stars. Until the close

* 12, p. 456, t44, pp. 762 and 943.
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foot constituted the talent, or larger unit of weight, and that the six-
tieth or fiftieth parts of the talent constituted, respectively, the Chal-
dean and Egyptian values of the mina, or lesser unit of commercial
weight. Doubtless these weights varied considerably at different times
and places, just as the modern pound has varied, but the relations stated
are believed to have been the original ones. The ancient Chaldeans
used not only the decimal system of notation, which is evidently the
primitive one, but also a duodecimal system, as shown by the division
of the year into twelve months, the equinoctial day and night each into
twelve hours, the zodiac into twelve signs, etc., and a sexagesimal sys-
tem by which the hour was divided into sixty minutes, the signs of the
zodiac into thirty parts or degrees, and the circle into three hundred
and sixty degrees, with further sexagesimal subdivisions. The duo-
decimal and sexagesimal systems seem to have originated with the
Chaldean astronomers, who, for some reason which is not now evident,
preferred them to the decimal system, and by the weight of their scien-
tific authority impressed them upon their system of weights and
measures. Now observe how closely the scientific thought of to-day
repeats the scientific thought of four thousand years ago. These old
Chaldeans took from the human body what they regarded as a suitable
unit of length, and for their unit of mass they adopted a cube of water
bearing simple retations to their unit of length. IFour thousand years
later, when these simple relations had been forgotten and impaired,
some of the nost eminent scientists of the last century again undertook
the task of constructing a system of weights and measures. With
them the duodecimal and sexagesimal systems were out of favor, while
the decimal system was highly fashionable, and for that reason they
subdivided their units decimally instead of duodecimally, sexagesi-
mally, or by powers of two; but they reverted to the old Chaldean
device for obtaining simple relations between their units of length and
mass, and to that fact alone the French metric system owes its survival.
Every one now knows that the meter is not the ten-millionth part of a
quadrant of the earth’s meridian, and in mathematical physics, where
the numbers are all so complicated that they can only be dealt with by
the aid of logarithms, and the constant =, an utterly irrational quantity,
crops up in almost every integral, mere decimal subdivision of the units
counts for very little. But in some departments of science, as, for
example, chemistry, a simple relation between the unit of length (which
determines volume), the unit of mass, and the unit of specific gravity is
of prime importance, and wherever that is the case the metric system will
be used. To engineers such relations are of small moment, and conse-
quently among English-speaking engineers the metric system is making
1o progress, while, on the other hand, the chemists have eagerly adopted
it. As the English yard and pound are the direct descendants of the
Chaldean-Babylonian natural enbit and mina, it is not sarprising that
the yard should be only 0.45 of an inch shorter than the double cubit,
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on the lever. The guides on the sides were renewed and made stronger
S0 as to counteract all swinging motions of the masses.

While the changes and improvements just referred to were being
made to secure a more accurate and ready determination of the con-
stants, protection against the ill effects of sudden and irregular changes
in temperature in the neighborhood of the apparatus was so complete
as to obtain a closer agreement in the results of the experiments. The
door and window were also tightened and the wooden coverings coated
with paint. The box containing the pendulum was covered with tin-
foil and white-lead, and the attracting masses were likewise subjected
to a covering of tin-foil so as to free them from the action of the lamp
which illuminated the scale. To still further secure the apparatus from
sudden changes of temperature during a series of observations all oper-
ations were conducted without entering the room, emnploying electricity
to mark the correct height of the cylinders when their positions were
changed.

With the precautions just referred to, it was possible not only to keep
the temperature of the room constant during a series of observations,
but also to eliminate, so far as the thermometer would show, the effect
of the warmth of the lamp, which was apparent during the first set of
experiments.

A disturbance was however noticeable, caused by a temporary hori-
zontal stratification of temperature, which in the neighborhood of the
apparatus was interrupted by the changing of the masses whose tem-
peratures were unequal. I sought to compensate the operation of this
interruption by so attaching lead disks of the same diameter as the
cylinders that they remained in every position opposite the masses, in
this way securing at’each change the same temperature throughout any
horizontal cross-section of the pendulum.

The order of observing is essentially the same as during the former
series; however, instead of having a pause in the middle of the set, with
four readings on each side, or before and after, the eight or ten readings
" of the elongations of the pendulum were consecutive, in this way
making it possible to discuss the observations of a day as equably dis-
tributed over the period of observation. In the determination of the
time of oscillation of the pendulum after the removal of the extra weight
on its upper end a better method was adopted by computing the desired
quantity directly from the means of two series of observations separated
from one another by a considerable interval.

In the first experiments I computed numerically the attraction of the
masses upon the penduluwm rod. The result was important, especially
as a control or check upon the experiments, but on account of the un-
certainty in the computation of certain constants which entered intc
the work, it was not to be compared with the latter results which were
obtained by an empirical elimination. In these computations this con-
trol could be dispensed with, thus relieving one of the numerical work
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truly authentic letter of Vespucci that had yet been found in Italy.
It was discovered by Signor Davari conservatore dell ’archivio Gonzoga
di Mantova, and although very short—only seven lines—is mostimpor-
tant for it is wholly written by Vespueci, who was, as I have said be-
fore, an excellent calligraphist. The date is: Sybilie die xxx decembris
MeOCOCLXXXXII (Sevilla, the 30 Dec., 1492), and consequently
before the return of Colombo from his first voyage. The very distinet
signature is:
Ser. Amerigho Vespucei mer-

chante fiorentino for

Sybilia.

I have received a photograph of the letter and its address, by the
courtesy of an Italian friend; and I here give the fac.simile of it, as
well as ot the signature to a letter of Vespuceci to the Cardinal Arch-
bishop of Toledo, dated Sevilla, 9 December, 1508, which was published
in fac-simile by the Spanish Government in 1878. Those two letters
are the only authentic ones we possess; and the signatures are too
important in the question of the origin of the name America not to be
carefully studied.

Yttt

Now we have, without any possible doubt, the Christian name of
Vespucci, written by himself Amerigho with only one » and an A at the
last syllable, in 1492; and Amerigo with only one r and no % in the
Libros de cuentes y despachos de armadas a Indias in 1495, '

Gilberto Govi* thinks that it is the Italian Fra Giovanni del Giocondo,
who translated and changed too freely Amerigho into Alberico. 1t is
only a personal opinion, without any base to rest upon, for the original
letter of Vespucci to Lorenzo Pierfrancisco de Medicis is unknown.
Generally, translators do not alter and change the signatures of authors;
and so long as we have no positive proof to the contrary, we must say
that Vespuececi used for his Christian name, in 1502 or 1503, the name
Alberico or Alberigo. But as his second letter to Piedro Soderini, writ-
ten in 1504, is signed Amerigo, it is evident that he did not make use of
the name Alberico for any length of time. There are certainly strong
suspicions that he made use of it, not only in his first letter to Medicis,
but also because Gomara, a Spanish historian of .great reputation, in
his General History of the Indies of 1551, uses both names, saying
Americo or Alberico Vespucei, showing that in Spain the name of Al-

*Govi died suddenly at Rome, in June, 1889, a few months only after his comiruni-
cation to the Accadewmia dei Lincei. He was a physicist-mathematician of talent,

H. Mis, 142——49
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to account for the position taken by Jean Basin and the whole Vosgian
Gymnasium, that Vespucci was the discoverer of the New World, a
position which can nothave been takenlightly and without the knowledge
and consent of King René. It was well known that Cristoforo Colombo
was the discoverer; and the members of the Vosgian Gymnasium can
not have ignored the fact, because the first voyage of Colombo had been
published not only in Paris, but also in Strasburg in 1497; and Ring-
man, who had inhabited Paris and had been twice in Italy, must have
been well acquainted with all the history of the first voyage of
Colombo. :

The reference of the discovery of the New World to Vespucei by the
Vosgian Gymnasium of St. Dié in 1£07 is a very suspicious act, which
can not be explained, except that a conspiracy existed after the death
of Colombo to reduce, and even obliterate, the great celebrity attached
to his memory, and that Vespucci was a party to, or at least helped
secretly, the undertaking. The members of the Vosgian Gymnasium
were not in a position to decide so bluntly, as they did, that Vespucei
was the discoverer of the New World ; and it is impossible to explain
the position they have taken, without supposing that they had recourse
to underhand influences, and a special desire to create a rival and an
adversary to Colombo.

The second letter of Vespucei is written in a very careful way, in
order to escape all associations with any of the other navigators, He
has taken a special care not to name a single commander or chief of
the expeditions in which he was engaged, and any one not well
acquainted with all the first voyages to the New World will easily be
deceived, and be led to beiieve that he was in command himself, As I
have said before, his two published letters are the work of a very
shrewd man, a ¢tan fino in Italian. It is unique in maritime voyages
that a man who was a subordinate does not give the name of the chief
of his expeditions. That he may have passed over one of those names
may be understood and regarded as a forgetfulness of no great conse-
quence, but that all four are passed silently over is a case of willful
negligence.

Vespucei certainly addressed the manuscripts of his voyages to the
Kings of Spain and Portugal, to a Medicis and to the Perpetual Gon-
falonier of Florence; and it is reasonable and natural to suppose that
he did send them also to King René, Duc of Lorraine. The other sup-
position, that King René received the French translation of the four
navigations of Vespucci from another source can not be accepted, unless
it was proved by authentic facts and documents, which is not the case.

Humboldt says: ¢« Vespucei was in correspondence with René II” *
Unhappily nothing has been found yet in the archives of Lorraine on
the subject, and we are reduced to probabilities and inductions.

* Examen Critique, Vol. 1v, p. 107,
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As to the christening of the New World with the name Americus, in
honor of Americus Vespucius, the Vosgian Gymnasium has gone out
of all rules, not only in giving the Christian name of a traveller or navi-
gator to a great country, but also in spelling his name, transforming
Amerige or Amerigo into Americ. Itis a well known rule that names
given to any great country newly discovered are either the family
name, if in honor of the discoverer, or the Christian name of some mem-
bers of royal reigning families. We can quote: ¢ Straivof Magellan,
Hudson Bay, Vancouver Island, Juan Fernandez Island, Colombia and
Columbia, Washington, Van Diemen Land or Tasmania; Cook, Laper-
ouse, Torres, and Davis Straits ; Baffin Bay, Parry Islands, Kerguelen
Islands, Heard Islands, Crozet Islands, Tristan do Cunha Island, Ker-
madec Island, Bougainville Island, Lord Howe Island, Fernando do
Noromha Island, Grinnell Land, Wilkes Land, etc.; and on the other

" side: Carolina, Maryland, Virginja, Georgia, Victoria, Philippine
Islands, Queen Charlotte Islands, Charlestown, Charles River, Cape
Charles, Jamestown, James River, Isabel Isfand, Port Adelaide, Terre
Louis Philippe, Franz Joseph Land, etc.

If the explanation of the Vosgian Gymnasium is accepted the only
exception to the rule is a continent covering a hemisphere,—that is to
say the greatest geographical fact existing, and that in the face of a fact
admitted by everybody, even the Vosgian Gymnasium in the Ptoléme
of 1513, that Cristoforo Colombo discovered the New World.

The name Amerigho, or Amerigo, or Amerige, which are the three

" variations in spelling known until 1507, would give in Latin: Amerigo-

nius, Amerighius, Amerigo, or even Amerige, but not Americus. Jean

Basin, in making such a lapsus lingee, must have been influenced and

entirely directed by the aboriginal name of Amerrique, which reached

Europe four years before, and had time to spread as a name of a coun-

try and a tribe of Indians rich in gold, for in 1503 Colombo and his one
hundred and fifty seamen returned from Cariai and Carambaru on the

Mosquito Coast. Being assured by some one, perhaps directly by Ves.

pucci himself, or indirectly through Laurent Phrisius (Fries) of Metz,
an attaché to the service of the Duc of Lorraine ; the canon Jean Basin,

—an enthusiast like all poets, and a master in the art of eloquence and

fine writing,—perceiving the analogy between the christian name of

Vespucei, Amerigho, and more especially Amerige, and the somewhat

popular name of Amerrique, Basin thought that a part of the New World
was already named after the Christian name of Vespucci, and instead
of proposing to call the New World Vespuccia, as he ought to have

done, he called it America. A poetical creation due to a too great im-

aginative power. Beside the erroneous notion of the discovery of the

New World by Vespucci, Basin committed another error, that the name

Amerrique must be derived from Amerige, creating a confusion which

was absolutely inexplicable, without the knowledge we have now of
the existence of a tribe of Indians called Amerriques, inhabiting a coun-
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editor, and at the reverse of the folio numbered 100, he names Martin
Tlacomylus as the author of the map, and even of all the maps of that
new edition. But Ilacomylus had bee¥ dead for some time, and it is
almost certain that the name America was not put there by him, but
more likely by Laurent Phrisius himself, who was probably the medium
between Vespucei, Pierre Martyr d’Anghiera, and the Duc of Lorraine.

It is plain that the name America can not have been popular in 1515,
except that it has passed from mouth to mouth among illiterate people,
as the masses were then. Shoener was a contemporary, well acquainted
with the discoveries of the New World, and it isimpossible to accept the
idea that its popularity was an error on his part.

VESPUTIA AND CABOTIA.

Let us make a few suggestions in order to show the absolute impos-
sibility of referring to the christian name of Vespuceci the origin of the
name America. If the rule to give the family name of the discoverer
to a new country had been followed—although Vespucci was not the
discoverer—Jean Basin and the Vosgian Gymnasium would have called
the New World Vesputia. Does any one entertain for an instant the
idea that the proposition of the Vosgian Gymnasium would have stood
any chance of being accepted, or even been the object of any discussion ?
or controversy ? The proposition to call the northern part of the New
World Cabotia, in honor of Cabot, although sustained by the well proved
fact that Sebastian Cabot first discovered North America—at least
scientifically, for the Norsemen certainly anticipated his discovery by
several centuries—was never accepted and not even discussed.

AMERIGIA AND ALBERICIA.

If we say that the Vosgian Gymnasium and its leader Jean Basin, in
the matter of christening the new continent, were conscious that it was
well to diverge from the rule of using family names, and that it was best
to use the Christian name—although without a single precedent, even
in antiquity—why did they choose a name so different from the christ-
ian name of Vespucei, for if they followed the orthography of the dif-
ferent names before them, they ought to have called the New World
Amerigia (for Amerige), Amerigonia (for Amerigo), or Albericia (for Al-
bericus). To write those names and pronounce them aloud suffices to
show that they were not likely to be used by a majority of those who
were accustomed in one way or another, as traders, seamen, adventur-
ers, colonists, statesmen, or religious men, to speak of the new continent.

POETICAL i:ICENSE OF JEAN BASIN.

The assimilation of the Christian name of Vespucci, Amerige or
Amerigho, to the gold-mirror Indians Amerriques, or their country
Sierra Amerrique, is simply a fiction, in which Jean Basin took the
name of an Indian tribe and of a country of the New World and placed
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upon them, he wrote Tierra di Amerriques, and that Jean Basin and
others made the mistake which led Schoener to make the accusation.
I believe that there is no reasonable doubt that there was some sor of
shrewd underhand practice by some one in the whole matter of the
attribution of the discovery of the New World to Vespucei, and in the
maintenance of the name Americ as his Christian name, when it is
Amerigho. Without going so far as to regard Vespucci as an im-
postor, it is difficult not to admit that he was a great diplomatist, what
we call now a shrewd politician, a tan fino in Italian, and that there
are reasons enough to consider him as a sort of mystificator.

COLOMBO AND VESPUCCI.

Cristoforo Colombo has the honesty and simplicity of a seaman who
has passed all his life before the mast; believing easily that others were
“ hombre de bien,” if they had the reputation of being honest merchants.

Amerigho Vespucci has been during the greatest part of his life a
“ fiorentino merchante,” as he called himself, educated for the trade at
Florence and accustomed to all the little underhand ways of traders.
He was considered at Sevilla as an ¢ hombre de bien” in trade, and
his failure of success as a merchant confirms that view to a certain
extent. ‘

Unfortunate in his speculations, he took at the end of his life to sea-
manship, as an astronomer, chart maker, captain, and pilot, and finally
he was appointed piloto major. He never had command of a single
expedition, and was after all a very secondary man in Spain or Portugal
where there were such great navigators as Colombo, Vasco de Gama,
Pinson, de la Cosa, Hojeda, Pedro de Ledesma, de Solis, Juan and Se-
bastiano Caboto, Diego de Lepe, the Cortereal, Cabral, de Bastidos,
Vergara, Coelho, ete.

But it is evident that ambition to be known as a great discoverer
and a navigator of renown took hold of Vespucci, soon after entering
into his new life; and he addressed his voyages to the King of Spain,
the King of Portugal, a Medicis in Paris, the perpetual gonfalonier of
Florence, and finally to the good René, King of Sicily and Due of
Lorraine. The style of Vespucci is rather diffuse and pretentious, ‘¢l
vise & Ueffet,” according to de Humboldt. He leans constantly towards
exaggeration, and boasts of having received patent letters from the
King of Portugal. The most exhaustive researches into the books,
which are all preserved in the archives of the Torre do Tombo, contain-
ing all the patent letters delivered by the kings of Portugal, have
failed entirely to show any trace of these; and even the name of Ves-
pucci has never been found in a single document in Portugal.

Everything pertaining to Vespucei, as a travellerand a navigator, must
be received with some apprehension that it is either much exaggerated
or even untrue. We must remember that Vespucci was a Florentine,
a friend of a Medicis and of Soderini; a trader until forty-eight years






THE NAME AMERICA. 671

The name was not “accidentally created in the Vosges,”* as de
Humboldt thought; but the application to Vespucei of the indigenous
name Amerrique was wrongly made there. The name is not a creation
of the Vosgian Gymnasium, but only an erroneous assimilation to the
Christian name of a man having some similarity with it, against all the
rules of priority of discovery and of naming a great country in using
the Christian name of a Piloto instead of his family name. After
the mistake had been made Vespuceci took care to make it good by
altering the autography of his Christian name, changing his signature
of 1492, Amerigho, into Amerrigo after 1507 and until his death.

All the discussions among Americanists come entirely from their
ignorance of the existence of a tribe of Indians who call themselves
Amerriques, and who inhabit the Sierra Amerrique and the country rich
in gold, between Lake Nicaragua and the Mosquito coast. They were
confronted by such difficulties that it is a true chaos of dates, names,

-pretentions of all sorts, patriotic rivalries, and futile explanations un-
worthy of the characters and profound science of some of their number.
If Varnhagen and d’Avezac, and more especially de Humboldt, had
known the existence of the Amerriques, the Sierra Amerrique, and
the gold region of the vicinities of Cariai and Carambaru, of the
lettera rarissima of Colombo, they would have given a very different
explanation, and instead of giving such weak and inadequate reasons
as they did they would have thrown a great deal more light upon the
matter than I have been able to do, for I have no pretention of being
an Americanist, and even less a scholar, being only a practical travel-
ling geologist.

RESUME,

We have the following authentic fa>ts:

(1) On the 30th of December, 1492, Vespucci wrote a letter from
Sevilla, preserved at Mantova, in the Archives Gonzaga, signed Amer:-
gho Vespucei, merchante fiorentino in Sybilia.

(2) In the last voyage of Christoforo Colombo he staid from the 25th
of September to the 5th of October, 1502, with his 150 companions, at
Cariai (Rio Rama) and Carambaru (Rio Blewfields) among Indians wear-
ing gold mirrors round their necks. The localities of the mouth of the
Rios Rama and Blewfields are so near the country occupied now by the
the Amerrique Indians and the Sierra Amerrique, and the proved existence
there of an area of gold mines, altogether make it certain that Colombo
and his 150 seamen heard the name Amerrique and used it at their re-
turn to designate some of the Indian tribes and a country rich in gold.

(3) First letter of Vespucei to Lorenzo Pier Francisco di Medicis, pub-
lished at Paris, in 1504 or 1505, with the name Albericus Vesputius.

(4) Second letter of Vespucei to Pietro Soderini, published at Pescia,
near Florence, in 1506, with the name Amerigo Vespucei.

*Examen critique vol. v, p. 175.












PROGRESS OF ORIENTAL SCIENCE IN AMERICA
DURING 1888.

BY CYRUS ADLER, PH. D.

The study of oriental science has had a remarkable development in
America during the past decade, and has at the same time taken on an
almost entirely new aspect. Under the lead of Professor Whitney, and
of the men whom he inspired, the Indian branch of oriental studies has
in the past given—and still continues to give—many valuable contribu-
tions to science, and holds an almost unique position towards the Old
World in the circle of philological study.

Investigation in the field of Semitic languages and archaology, on
the other hand, was carried on mostly by the way, and in spite of a few
valuable contributions the publications in that line were, as a rule, not
important. The year 1883 marks a new era for these studies in America
with the establishment of regular courses in Semitic languages (includ-
ing Assyrian inscriptions) at two of our great universities, Harvard and
Johns Hopkins. Most of the other important seats of learning have
followed this departure, so that in 1886 it was already possible for the
eminent French archweologist, M, Joachim Menant, to say that the most
serious efforts in this line are now concentrated in America.*

The year 1888 was one of great moment to oriental science in this
country. Possibly no stronger evidence of the interest had for these
studies could be afforded than the determination of the publishers of
the series of text-books known as Porta Linguarum Orientalium to put
an English translation on the American market; a confirmatory inci-
dent is the selection of an American member of the board of editors of
the Zeitschrift fiir Orientalische Bibliographie, Prof. R. J. H. Gottheil, of
Columbia College.

A number of gentlemen of Philadelphia equipped and sent out a
party to explore and conduct excavations in Mesopotamia, under the
auspices of the University of Pennsylvania. Considerable difficulty
was experienced in procuring from the Turkish authorities the requisite

" Les Langues Perdues de la Persc ¢t de U dssyrie. Assyrie, par M. Joachim Menant.
Puris, Leroux, 1836, p. x1v,

675
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The present report is the first attempt made in this country to pre-
gent in brief the work of oriental scholars during one year. It is nec-
essarily imperfect partly because of its novelty and for lack of assist-
ance on the part of scholars throughout the conntry. Many of the
papers mentioned in the bibliography could not be described because
they were not accessible.

ASSYRIOLOGY.

Cyrus Adler showed that two classes of Assyrian verbs weak in the
third stem consonant, and usually confounded, were capable of sharp
differentiation; criticised the neglect of Assyrian in the article on
Semitic languages in the Cyclopadia Britannica, and suggested that
a certain class of Syriac verbs (the saphel) might not be organic forms;
described the views of the Babylonians concerning life after death;
some of the oriental objects in the National Museum, among them an
Ethiopic version of the Gospels in the Grant collection; the German
expedition tosouthern Babylonia; the Tell-Amarna tablets in the Brit-
ish Museum; and announced to the American Oriental Society, on bebalf
of the Semitic Seminary of the Johns Hopkins University, the purpose
to publish a complete edition of the life and writings of Edward Hincks,
subjoining a tentative bibliography of Hineks’s works. .

Edgar P. Allen offered some new translations of the inscription of
Tiglath-pileser I. In columns 1 31-2, 1 25, and vuI 34 he reads zér
Sangihti; and in 11 66 gammaréa irhdti, “swift veterans;” he also made
a conjecture which, if established, would present the unique instance of
an Assyrian king mentioning an unsuccessful campaign.

Francis Brown explained why the religious poetry of the Semitic
cuneiform monuments is Babylonian rather than Assyrian; translated
a number of Babylonian penitential psalms, and drew comparisons
with the corresponding portions of the Old Testament. He pointed
out the identification of the names of the kings mentioned in Genesis,
chapter X1V, discussed the question of the capture of Samaria, disputing
Delitzseh’s opinion that it was captured by Shalmaneser, and attempted
to harmonize the statements of the Bible (Is., xxxvii, 38), Alexander
Polyhistor, and the Babylonian chronicie with reference to the murderer
of Sennacherib. He gave notes on the Tell-Amarna tablets, discovered
in 1837 in middle Egypt. One of the most surprising facts brought to
light by these new tablets is the extent to which the cuneiform charac-
ter and the Babylono-Assyrian langunage were employed in Western
Asia,

Robert F. Harper published text and translation of the cylinder of
Iisarhaddon, and described his visit as & member of the University of
Pennsylvania exploring party to Zinjirli, where a German expedition
under Dr. Human has been excavating with most valuable results.

Paul Haupt deseribed modern researches in Assyria and Babylonia;
the development of the Assyrian writing; published the text of the
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man experience among the Chinese, and, therefore, when they wish to
declare the extreme vexatiousness of any piece of work, they say, ¢ It
is more trouble than a faneral.” Infants are buried summarily, with-
out eoffins, and the young are interred with few rites; but the funerals
of the aged, of both sexes, are elaborate in proportion to the number
of the descendants and to their wealth.

Elizabeth P. Gould describes the result of Yung Wing’s efforts to
raise the standard of education in his native country during the last
thirty years. It was through his influence that students were sent to
America to be educated. One of these was Yan Phou Lee, whose bi-
ography is given on the basis of his book, ¢“ When I was a boy in
China.” .

W. A. P. Martin gave an account of diplomacy in ancient China.
The doctrine of extraterritoriality was unknown; no agent was a min-
ister plenipotentiary, and the sovereign always held himself free to dis-
avow the acts of his representative; there were no resident ministers,
only envoycs extraordinaires. He made a transiation of the devotional
portion of a pictorial sheet engraved and published by the RBuddhist
high priest in charge of the Pas-én Temple; found traces of the philo-
sophic ideas of Descartes in the Chinese thinkers of the eleventh cent-
ury, and the same views among them concerning filial duty that are
advanced by Plato.

S. A. Stern described domestic customs in Japan and China, the
business habits of the people, their dress and amusements.

H. W. Warren described a journey on the Yang-tze-kiang, with some
geographical and social notes. Canton, he says, is a thoroughly English
place. The architecture is imposing and solid. It is a little London
planted in the distant East.

CYPRTUS.

W. H. Goodyear described the Cypriote sculptures in the Metropoli-
tan Muscum; and in a note to the Critic, April 18, corrects some mis-
apprehensions in the Critic’s notice of his paper published in the Amer-
ican Jowrnal of Archeology on the Egyptian origin of the Ionic capital
and the anthemion.

EGYPT.

The various articles on the Tell-Awmarna tablets, discussed under
Assyriology, all bear more or less on Egyptian history.

Lysander Dickerman discussed Groft’s discovery of the names of Ja-
cob and Joseph on the Egyptian monuments, holding that Groff’s in-
ference was not warranted.

William N. Groff, who continues his residence abroad, speaks of
q. I w. . on an Egypto-Aramean papyrus, which he identifies with the
Egyptian Kelbi, a sort of wine; published in hieroglyphic the romance
of the two brothers, with a translation and commentary ; discussed the
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HITTITES.

William Hayes Ward restored and described some imperfectly pub-
lished Hittite monuments from Carcemish (Jerablis), which appeared
in the London Graphic December 11,1880. These monuments had been
rephotographed by the Wolfe expedition to Babylonia.

JAPAN.

S. Beale described Japanese pictures at the British Museum. Japan
possesses works of art which from its own particular point of view equal
any school of European painting; this art is the outcome of that of
China. It dates back to the fifth century A. D. All pictures are essen-
tially decorative ; light and shade are unknown quantities, and linear
perspective completely ignored. He also gave an account of Japanese
ivory carvings; showed the potent influence of tobacco in the decora-
tive art of that country. Every domestic occurrence is represented in
ivory, and many of their classic romances are illustrated in the bronze,
porcelain, and lacquer work.

William Elliot Griffis described Japanese artists and artisans; with
illustrations from drawings by a Japanese artist. Among things un-
expected in Japan, none strikes the visitor or resident more than the
enviroment of art and its maker ; the critic and historian, who is yet to
write the story of art in Japan, will discriminate between what is bor-
rowed and what is original. The folding fan, the arts of lacquering,
sword-making, cloissonné on porcelain, and some of the methods of dec-
orating are of native origin. Other works of art are mostly imported.

E. H. House gives a history of the tariffin Japan. The first effective
commercial treaty with Japan was negotiated in 1858 by Townsend
and Harris, upon terms which in general were not disadvantageous to
the unsophisticated people with whom they were dealing. If they had
taken the precaution to insure the absolute termination of the treaty
at a proper date, all would have resulted as they desired, but under the
circumstances it has proved disastrous to Japan and proportionately
favorable to the western powers. He also discussed foreign jurisdiction
in Japan. The authors of the early treaties never intended to super-
sede the laws of Japan by those of their own nations. The inflation of
arrogant pretense, the multitude of entanglingand bewildering compli-
cations, the aggregation of gross abuses, and the offensive domination
over the national rule which have been exercised in later years have
no other basis than the narrow foundations of mutual assistance, stipu-
lated in the treaties of Harris and Townsend. The ¢ diplomatic co-oper-
ative policy” ot European nations has put Japan in ties which hold her
in political and moral enslavement.

8. T. Ives describes a Japanese magic mirror. Itis a circular, metal-
lic band-mirror, having figures in relief upon its back; the reflecting
surface is highly polished, and reflects the face as well apparently as do
mirrors of silvered glass, but when it is used to reflect the direct rays

>
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The doctrines of the resurrection and of a world of the dead are
found among the oldest heathen religions ot Chaldea and Egypt. How-
ard Osgood maintains against negative critics that the same doctrines
are taught in the Pentateuch, especially in the narrative of Cain and
Abel.

B. Pick discussed the Old Testament, passages applied Messianically
by the ancient synagogue, in Jeremiah, Lamentations, Ezekiel, Daniel,
and the twelve minor prophets. His work consists in the collection of
quotations from the Midrashim with reference to the promised Messiah.
. He maintains (Christ and the Essenes) against Ginsburg and Frankel
that whatever peints of resemblance critical ingenuity may emphasize,
the teaching of Christianity was in a direction opposed to that of
Essenism, and that the latter could have had no intentional connection
with the origin of Christianity. In describing the Therapeuts, of
Egypt, a peculiar sect of Jewish ascetics, he points out agreements and
disagreements between this sect and the Essenes. The characteristics
of the two are so different that they can not be identical. Against Graetz
he maintains the genuineness of Philo’s Tracta, and contends that the
Therapeute were Jews.

Aaron Wise discussed the origin of Jewish angelology and demon-
ology. He holds that it could not have arisen at the time of the Baby-
lonian captivity, but antedates it.

MISCELLANEOUS.

I. N. Fradenburg has undertaken to show the connection of certain
living religions of the Orient with the Jewish faith, and the connection
of certain others with Christianity. He treats of (1) the great re-
former of Asia, Buddhaj; (2) the old philosopher, Las-the, the contem-
porary of Confucius; (3) Confucius, his life, teachings, and his religious
system ; (4) Brahmanism and Hinduism, its caste, doctrines, precepts,
and speculations.

I. H. Hall gave a note on a Rhodian jar in the Boston Museum of
Fine Arts; on one handle is the eponym and name of Doric month, and
on the other the name of the manufacturer, owner, or exporter.

L. deseribes the Musée Guimet in Paris, which contains a collection
intended to teach the history of the characteristics of oriental religions.
The Christian and the Hebrew forms of worship are excluded ; there is
no other collection of the kind nearly so large, or so well adapted for
the study of the development of oriental and ancient civilization.

Allan Marquand described an archaic patera from Kourion, belong-
ing to the Cesnola collection ; the central medallion is missing ; the cen-
ter zone represents a banquet scene ; the scene figured upon the patera
seems to be the autumnal Adonis festival, in which honor was paid to
both Adonis and Aphrodite.

A. P. Peabody compared classic and Semitic ethics. Semitic moral-
ity has a ground or standard of right, and therefore a reason for con-
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Theodore Child gave a description of a visit to Constantinople. He
narrates his treatment by the custom-house officers, his visit to the ba-
zar, with notes on the municipal and social life of Stamboul. Guide-
books are of very little help to the visitor of Stamboul, at least, to a
man who really wants to know the life and social condition of the city.

A. L. Frothingham sketched the development and character of Mo-
hammedan education. The contrast between the liberal and the pro-
gressive Arab of the Khalifate, and the intolerent and fanatical part
of the East, are not to be lost sight of in a judgment of the culture of
Mohammedanism. He traces the development and character of Arab-
ian culture as influenced by the civilization of Byzantium, Syria, and
Persia; gives the curriculum of studies; names the three institutions
of instruction (school, college, and mosque), and points out the strong
moral element in their education.

F. H. Hedge, in an article on Mohammedan Mysticism, affirms that
the recent account of the superior success, as compared with the Chris-
tian, of Mohammedan missions iu Africa confirms the former estimate
of the prophet of Islam, whose claims were for the first time vindicated
by Thomas Carlyle in 1840, and M. Barthilemy St. Hilaire in 18365.
Mohammed borrowed much of his religion from Judaism, but, notwith-
standing that this is the dominant elemeunt, he favored an un-Jewish
mysticism. He compares Mohammmed’s life with that of David. The two
most obnoxiouns features of his religion, fatalismm and the sensual char-
acter of his paradise, are found in the Dbelief held by some branches of
the Christian chuarch, and, on the whole, are grossly misunderstood.
He furnishes the biography of a saintly woman, Rabia, and closes with
a few extracts fromn Tholuck’s Anthology of Eastern Mystics (1825).

Thomas I>. Hughes discussed the Moslem’s Bible, or Koran. Two
hundred and one millions receive and venerate the Koran as the word of
God. It is read more devoutly, more extensively, by the Moslems
than the Christian Bible by the Christians. The Moslem takes religion
seriously. The Koran contains some eighty thousand words, arranged
in one hundred and fourteen chapters, called soorahs. The finest col-
lection of ancient MSS. is iu the library at Cairo. Whosoever can re-
cite the whole Koran from memory is dignified with the title of hafiz, or
protector of the faith. The early chapters are merely poetic effusions.
The Koran is not an historic book ; five periods cau be distinguished in
its composition.

E. P. Sanguinetti related his impressions of Constantinople ; his jour-
ney to Batna, one of the French military outposts; an excursion to the
tomb of Sidi Okbar; an Arab marriage, and his experiences in the Arab
markets. ' .

Lawrence M. Simmons gave a brief statement of the views of Philippi
and Wright on the separation which may take place between the so-
called defined and defining noun in Arabic, followe:dl by a translation
frow the celebrated ¢ Watchtire” of the late Nasit Al-Yazigi, showing
the treatment of this subject by a native grammarian.
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passage from the book of Job (xxviii, 1-12), which, of all the Old Testa-
ment writings, needed the most thorough revision. Against Cheyne he
shows that the Cyrus inscription, and the statements contained in Isaiah
xliv, 28, and xlv, 1~13, do not really contradict each other. Cyrus may
have treated Bel, and Nebo, and Merodach with the greatest courtesy,
and yet have sent the Jews back as a wise piece of policy.

James D. Dana discussed the cosmogony of Genesis in reply to Canon
Driver (Defense and Critique, Andov. Rev.,1887). He favors the stand
taken by Guyot, and holds that the fiats of Genesis did not produce
completed results, but initiated slowly developing processes.

T. G. Dashiel maintajns that the Old Testament teaches practically
the doctrine of eternal existence.

Samuel Davidson. Notes on the Psalms: ii, 12; iv, 3; vi, 2; viii, 2;
xii, 7; xvi, 3, render: as to the saints who are in the land and the no-
bles, all my pleasure is in them; xviii; xix; xxii, 17; xxv, 11; xxix, 2;
xxxii, 9, With bit and bridle their youth must be bound; they do not
come near thee ctherwise; xxxvi, 13; xxxvil, 38; xxxix, 3; xlii, 5; xlv;
xlviii, 3; li; liii; lv; Ivi; lvii; 1viii, 25 Ix, 63 Ixiv, 7; Ixv, 6; Ixvi;
Ixviii; Ixix; Ixx; lxxii; lxxiii, 4; 1xxiv, 19; Ixxvi, 5, and lxxvii, 11,
17-20.

W. N. Davis characterized the Chokmah or Hebrew philosophy. = It
dates its development from the age of Solomon. It differs from the
Greek philosophy in taking for granted the existence of an omniscient,
omunipotent, and omnipresent God. Hebrew wisdom is inseparable
from morals; wisdom and right living are synonomous terms. The
best specimens of the Chokmah are found in Ecclesiastes and Job., In
discussing Job xix, 25-7, he holds there is no evidence that the word
“redeemer,” used in Job xix, 25, can be applied to Christ, “the
Redecmer.” The word Goel used here is avenger, blood relative. He
explains what a Goel is and translates verse 25. I know that my Goel
lives and my vindicator will arise upon the earth; (26) and after my
sin is thus destroyed, and without my flesh (body) I shall see God.”

Marcus Dod’s edition of the Book of Genesis belongs to the series
called ¢ The Expositor’s Bible.”

G. C. M. Douglas reviews The prophecies of Isaiah, by T. K. Cheyne;
and Isaiah, Lis life, and times, and writings, by S. R. Driver. Douglas
does not agree with the position of either Cheyne or Driver, and gives
his reason at length ; there is nothing to justify us in disbelieving the
universal and unbroken tradition which attributes them to Isaiah, the
alleged reasons being misconceptions.

J. F. Genung discussed the interpretation of the Book of Job. Many
of its difficulties are due less to original fault than to erude interpreta-
tion of them. The so-called debate-theory, with its assumed main sub-
Jject, “the mystery of God’s providential government of men,” does not
result in an exposition so homogeneous as we could wish ; it does not
reach the heart of the book. The problem of the book is doth Job fear

H. Mis. 142—-—44
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prophecies is corrupt and must be corrected from the ancient versions.
He also discussed the value of the Targum to Jeremiah: in seventy pas-
sages, the Targum helps us to determine the text of the book of Jere-
miah. Infixing our Old Testament text we must not ignore this version.

W. O. Sproull holds that the native language of Abraham was
Aramaie, since he emigrated from Ur of the Chaldees to the land of
Canaan (Genesis, xi,31). It is probable, however, that he knew Hebrew
before he came into the land of Canaan, for there is no indication that
he had any difficulty in conversing with its inhabitants.

A. W. Thayer calls attention to the fact that Professor Graetz, of
Breslau, has prepared a revised text of the Massoretic Bible, which is
now awaiting publication..

PEDAGOGICS.

At the fall meeting of the American Oriental Socicty, Franeis Brown .
“A. L. Frothingham, jr., W. H. Green, W. R. Harper, Paul Haupt,
Morris Jastrow, jr., D. G. Lyou, C. H. Toy,and W. H. Ward discussed
the history of Semitic studies in this country, and offered suggestiouns
for the future. The remarks were collected and published in Hebraicu
with au introduction by Morris Jastrow, jr.

PERSIA.

Morris Jastrow discussed the plan of the Palace of Artaxerxes
Mnemon, compared it with the description of the Palace of Ahasuerus
in the book of Esther, and accepts M. Dieluafoy’s conclusion, that the
palace he discovered at Susa is the one described in the book of Esther,

SAMARITAN.

G. F. Moore described a fragment of a manusecript of the Samaritan
Pentateuch deposited by Grant-Bey in the Library of Andover Sem-
inary. The fragment contains Ex. viii,16—xxx, 28; it is of the thirteenth
century, and apparently a part of the codex described by Rosen, Zeit-
schrift der Deutschen Morgenlindischen gesellschaft, xviii, 586.

SEMITIC PHILOLOGY.

E. P. Allen answered G. F. Moore’s objections to his former paper on
Semitic sounds and their transliteration. Allen’s theory is that the so-
called Semitic emphatic consonants are distinguished by a combination
of mouth position with the glottal catch.

G. F. Moore questions the theory that the distinctive characteristic
of the emphatic consonants is a combination of glottal catch with mouth
articulation,
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PROCEEDINGS AT A MEETING COMMEMORATIVE OF THE LIFE AND
SCIENTIFIC WORK

oF
SPENCER FULLERTON BAIRD,

Held January 11, 1888, under the joint auspices of the Anthropological, Biological, and
Philosophical Societies of Washington.

INTRODUCTION.

On August 19, 1887, Spencer Fullerton Baird, Secretary of the Smith-
sonian Institution, Director of the U. S. National Museum, and U. S.
Comunissioner of Fish and Fisheries, died at Wood’s Holl, Massachu-
setts, his post of duty in the last-named office. His death at once ex-
cited throughout the world feelings and expressions of profound regret.
At that time nearly all of his Washington associates in scientific pursuits
were absent from the city, on field duty or in vacation, and were thus
unable to jointly testify to the affection and respect in which he was
held by them.

And especially the scientific societies of Washington, none of which
meet during the summer months, were unable to immediately take any
action in the matter or to give organized expression to the sentiments
of their members.

With the resumption of meetings, however, it was determined that
such expression should be given with all ceremonial completeness, and
as the senior of the Washington scientific societies, and the one with
which Professor Baird had been most closely connected, the Philosoph-
ical Society took the initial steps in arranging a joint meeting with the
Anthropological and Biological Societies, a meeting which might enable
the members and their friends to testify not only their profound respect
for this foremost scientific leader, but also their affectionate regard for
the man.

The appended invitation and programme, which was mailed to all
members of the Philosophical, Anthropological, Biological, and Chem-
ical Societies, and of the Cosmos Club, sets forth the form taken in
those arrangements.

W ASHINGTON, January 4, 1888.

_Smr: The Philosophical Society in conjunction with the other scien-
tific societies of the city will hold a meeting on Wednesday evening,
January the eleventh, in commemoration of the life and services to
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President Henry, in his address before mentioned, stated that in no
_ other city in the United States was there, in proportion to the number
of its inhabitants, so many men actively engaged in pursuits connected
with science as in Washington. 1n the seven following years the num-
ber of persons in the city engaged in scientific work was nearly doubled,
and most of them joined the Philosophical Society, so that in the year
1878 it had become recognized as the most efficient scientific body on
this continent with a membership confined to a single locality. The
criteria of this superiority were not only the large membership and reg-
ular attendance of members, but the number, quality, and variety of the
papers presented and discussed. This abundance, and, as was proved
by the later successful establishment of differentiated societies as an
overflow, this superabundance of scientific papers occupied every mo-
ment of the meetings, so that the members as such had no opportunity
to become acquainted with one another or to interchange views, except
in the formal discussions following the papers announced in the printed
programs. There was no provision for social introduction or intercourse.
This appreciated want, the converse of the inadequacy of the Saturday-
Night Club, resuited in the foundation of the Cosmos Club on Decem-
ber 13, 1878, in the organization of which all the members of the Philo-
sophical society were invited to join. It is needless to descant upon
the unique character of the Cosmos Club in its membership and objects,
its vital connection with science, literature, and art, and its immediate
but enduring success. The remark, however, is pertinent that in the
winter of 1878 an uaprecedented agitation, excited by impending na-
tional legislation, perturbed the scientific circles of the Capital, during
which the proposition to form the club was attacked with virulence as
a scheme in the selfish interest of a few individuals, and one fraught
with machiavelian political designs; but when Professor Baird mani-
fested his approval of the plan by accepting the first presidency of the
club after its formal organization, confidence in him was so dominant
that suspicion was allayed and opposition disappeared. To him pro-
found thanks are due for.the timely establishment of the most impor-
tant institution in the conjoint social and scientific life at Washington.

But by his work in the organization of these several societies and of
the Cosmos Club Professor Baird was, as in his other fields of labor, a
benefactor and not, a participant in the benefits secured to others. He
was imbued with the cardinal principle of the Smithsonian Institution
not only to establish and assist all useful agencies for the promotion of
the well-being of man, but afterwards, when they had attained to suc-
cessful operation, to leave them to themselves and explore new fields
of beneficence. It was also his own character, apart from any formu-
lated maxim of the Institution, that he could not rest in the personal






PROFESSOR BAIRD AS ADMINISTRATOR.

By Mr. WM. B. TAYLOR, of the Smitheonian Institution.

‘We are met this evening to express in a memorial service our respect
for an honored fellow-member of our several societies, lately deceased,
and to indulge as well in an interchange of affectionate reminiscence of
a departed friend.

Spencer I'wllerton Baird was born at Reading, Pennsylvania, Febru-
ary 3, 1823. He was graduvated at Dickinson College, in Carlisle, Penn-
sylvania, in 1840, at the age of seventeen, and with an original fond-
ness for natural history and the study of the out-door world, he spent
several years in his favorite pursuvits and in collecting animal speci-
meéus for preservation. In 1845, at the youthful age of twenty-two, he
was elected Professor of Natural History in his alma mater—Dickinson
College.

Three years later, in 1848, while still pursuing with ardor the study
of nature, he applied for and obtained from the Smithsonian Instituticn
(then recently established) its first modest grant for the promotion of
original research. This was to be applied to the exploration of bone
caves, and to the development of the local natural history of south-
eastern Penusylvania. The transaction appears to have been the oc-
casion of first bringing the young professor to the favorable notice of
the Smithsonian Director, Professor Henry, and of initiating between
the two a mutual respect and friendship that continued throughout
their several lives.

The early history of the Smithsonian Institution was signalized by a
long struggle—both in the Board of its Regents and in the halls of Con-
gress, between the votaries of literature, and those of science, for the
disposal of the Smithson fund. During this period, in 1850, when it
was seen that the income of this institution was not to be absorbed in
the building up of a great national library, Professor Henry asked of
the Regents authority to appoint an Assistant Secretary in the depart-
ment of natural history to take charge of the Museum, and to aid in the
publication and other interests of the establishment. A resolution
authorizing such an appointment being adopted, Henry selected Pro-
fessor Baird, of Dickinson College, as the one well fitted for the place.

H. Mis. 142——46 721






SPENCER F. BAIRD. 723

the freight expenses assumed by the Institution, can scarcely be too
highly appreciated. In the early promotion of this beneficent scheme,
Protessor Baird became an energetic agent and sympathetic coadjutor
of the Smithsonian Secretary. The remarkable developmentofthisserv-
ice may be sufficiently indicated by a glance at the amount of material
transmitted through this Institution, on each tenth year for thirty years,
showing something like a geometrical ratio of increase. The total weight
of books, pamphlets, and charts distributed in 1855 was about 6 tons; in
1865, about 9 tons; in 1875, about 20 tons; and in 1885, about 85 tons.
With the rapid growth of the exchange operations, the active and com-
prehensive faculties of Professor Baird seemed but to find a better field
of exerecise.

At the same time, the accumulating collections of the Museum—in-
creased in 1838 by the transfer from the Patent Office to the Smithson-
ian Building of the interesting countributions from the earlier national
exploring expeditions—demanded a large share of attention for their
proper arrangement, exposition, and superintendence.* To say that
this important work of organization was zealously and judiciously car-
ried out, is to characterize but imperfectly the directive skill and energy
of the Museum curator.

Of Professor Baird’s work in original biologic research, of his contri-
butions to various scientific journals and society proceedings, of his
English translation of the popular *‘Iconographic Encyclopadia,” of his
editorship ol the “ Annual Record of Science and Industry” for eight
years, and of his other publications, it is not proposed here to speak.
This aspect of his intellectual life will be discussed by one in every re-
spect far more competent to a just and discriminating presentation of
the theme. The present remarks will be confined to a cursory review of
Professor Baird’s varied administrative work.

For a number of years a notable decline in the productiveness of our
extended fisheries had been with anxiety observed; the annual yield of
this important element of our food supply having in many cases fallen
oft one-half of its amount a quarter of a century earlier. So_ serious a
diminution and consequent enhaneement of cost of subsistence was be-
coming a menacing problem. Were our leading food fishes undergoing
a process of slow but certain extinction? Several of the States (espe-
cially those of New England) appointed commissions of inquiry into the
causes and remedies of the threatening evil but with little result.

In the stern competitive struggle that from the dawn of terrestrial
paleontogeny has been ordained by nature as the feudal tenure of all
existence, and from which service man himself is not exempted, the
feebleness of early youth in the individuals of every race would speedily

*This accession of the Government deposit of ethnologieal and natural history spee-
imens was estimated by Professor Baird, in his report for 1858, as comprising not more
than a fourth of the material already in the Smithsonian Museum or a fifth of the ag-
gregate amount.
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investigations into the causes of diminution, if any, in numbers of the
food-fishes of the coast and the lakes of the United States, and to re-
port whether any and what protective, prohibitory, or precautionary
measures should be adopted in the premises.

No man more suitable for this important and responsible position
than Professor Baird could have been selected. He was at once
appointed by President Grant and confirmed by the Senate as the
Commissioner. In his first report he announced, as the result of a
most careful and thorough examination, that the decrease of the shore
fishes of the New England waters during the preceding twenty years
was fully substantiated, and that it had been much more rapid since the
year 1865.

In furtherance of his great work the resources of the Smithsonian
Institution were freely placed at the disposal of the Commissioner,
and in the same report he gratefully acknowledges this hearty co-
operation by saying: ¢1 am indebted to Professor Henry for permis-
sion to use the extensive collection of apparatus belonging to the
Smithsonian Institution in the way of nets, dredges, tanks, etc., and
thus saving the considerable outlay which would otherwise have been
necessary.”

The new studies into the life-history of the principal shore fishes, .

into the character and range of their enemies, and into their appropri-

ate means of subsistence, requisite to an intelligent consideration of

the conditions most favorable to their propagation,—involved investi-
gations embracing the entire marine fauna of the coast, vertebrate and
invertebrate. These extensive and varied researches necessarily de-
manded the aid of skilled assistants,—of a corps of eminent specialists
in marine biology, and a corresponding division of labor..

The results of these investigations have been given to the worid in
hundreds of memoirs, published in the reporfs and bulletins of the
Commission, and in the proceedings and bulletins of the National
Museum. And it is quite within bounds to say that in importance, in
rariety, and in extent of original information thus communicated no
such quantity of contribution to our knowledge of zoology has ever
emanated from any other organization within the same interval of
time. Many species of fishes entirely new to science have been dis-
covered and carefully described, and the number of invertebrate forms
known to inhabit the waters explored has probably been fully doubled.

It was shown, from the abnndance of the lower formns of life, that the
decline of the useful fishes had not resulted from any lack of their ac-
customed food supply, nor had it resulted apparently from any less
favorable conditions of environment, nor from the prevalence of any
epidemic diseases. It was therefore a consequence of excess in their
destruction.

Among all the ravages of predaceons fishes it was found that the

“bluefish” was the most voracious and devastating pirate of y/
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breathed his Jast on the 19th of August, 1887 ; another example (far
more frequent in the higher than in the lower fields of occupation) of
sacrifice to over-work, .

From even this hurried and imperfect sketch of Professor Baird’s
diversified administrative work it is at once apparent that he pos-
sessed, in a pre-eminent degree, two great capacities;—the faculty for
successful organization, and the faculty for continuous labor. As
a biologist he had made a study of the entire range of organic nature—
vegetable and animal; and with the accuracy of the specialist, he com-
bined the larger and fuller perception of the general zoologist as to the
functional and genetic inter-relations of animated being. The tenor of
his mind was rather synthetic than analytic. While he ever displayed
a marvellous memory for particulars, and a comprehensive grasp of
details, these were apprehended more as the constituents of a general
end or purpose, than as the residuals of a disjunctive conception.
Clear-sighted and determined, he prevised and compassed the result
in the means. Simple and unostentatious, he received with ready
affability a visitor, even when most pre-occupied. What young
naturalist ever applied to him for the resolution of a difficulty or un-
certainty without receiving cordial attention and satisfactory enlight-
enment ? :

Great as were his undoubted services in the original discovery of
biologic truths, it may well be doubted whether his indirect influence
in the advancement of science, was not still greater, by the assistance
and encouragement given to others and by his numerous official occa-
sions of directing the efforts of the aspiring into channels of novel
exploration, whenever the opportunities of land or naval expeditions
presented themselves.

Now that the first shock of beresvement at missing one who has
occupicd a prominent place in the public eye, as well as in our private
regard, has somewhat subsided, we but the more clearly realize that in
the lamented death of Spencer F. Baird the scientific world has lost an
accomplished and illustrious naturalist, the institutious over which he
presided an energetic and judicious administrator, and we, assembled
here, an exalted associate, a faithful counsellor, an ever open-hearted
friend.






PROFESSOR BAIRD IN SCIENCE.
By Mr. WM. H. DALL, President of the Biolpgical Society.

In accepting the honor of addressing you this evening on the biolog-
ical work of Prof. Spencer F. Baird it is hardly necessary to state that
I have felt keenly the inadequacy of my own equipment for the task.
Not only does it happen that my own work has been almost entirely in
departments of biology different from those which he adorned, but my
early efforts were fostered by his wisdom and geniality, the period of
my scientific studies has coincided with an acquaintance which ripened
into affection and admiration, they have depended for their results upon
opportunities largely due to the intervention of Professor Baird, and I
feel that the best and truest of him is that which ean not be put in
words. 'The sense of personal loss, as with many of you, is still so
keen as to accentuate the difficulty of doing justice to the theme
assigned me. :

I should have almost despaired of myself on this occasion were it not
that others have aided me in my endeavor to set forth the debt owed
by the various departments of research to Professor Baird’s original
investigations. To naturalists so distinguished in their specialties
as Ridgway, Stejneger, Goode, Coues, Allen, Merriam, and Yarrow, I
am indebted either for direct contributions toward the substance of this
address or for matter in their published works which has Dbeen simi-
larly utilized. _

Professor Baird’s scientific activity was exhibited in three prindipal
directions : First, in original investigation of the zoology of vertebrates ;
second, in the diffusion of scientific knowledge and methods through
official documents, reports, cyclopedias, and records of progress; and
lastly, in the organization and adwministration of scientific agencies such
as the National Muscum or the Fish Commission, which include in their
scope not merely public education or economic applications of science,
but the promotion of research. Behind all these and hardly less im-
portant for science was the personal influence of the man himself, which
shone through all the planes of his activity as coruscations light the
facets of a gem.

Although it is very difficult to separate the phases of his work, one

from another, so closely were they inter-related, my theme to-night is
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In February or March of 1835 he gave his last instruction at the
Utica High School. He expected to continue as Dr. Torrey’s assistant
the following season; but ‘the prospects of the Medical School were
80 poor that Dr. Torrey could not afford to employ him.” He never-
theless returned to New York in the autumn, took the position of curator
and librarian of the Lyceum of Natural History, and continued his
botanical investigations. During the summer he had begun the prep-
eration of his ¢“Elements of Botany,” and in the course of 1836 the
work appeared. It showed the scholar in its science and in its style.
The subjects of vegetable structure, physiology, and classification were
presented in a masterly manner, though within a small compass. The
book moreover showed his customary independence of judgment and
clear head in various criticisms and suggestions,—later investigations
sustaining them, much to his gratification.

The Wilkes Exploring Expedition came near making a profound im-
pression on Gray’s life. In the summer of 1836 the position of botanist
in the expedition was offered him and accepted. But delays occurred
in the time of sailing, and changes were threatened that threw uncer-
tainties over the cruise, and for these reasons, and on account of the
work on the North American Flora, of which, by invitation of Dr.
Torrey, he was to be joint author, his resignation was sent in the fol-
lowing year. The expedition changed its commander from Commodore
Patterson, over a ship-of-the-line, to Lieutenant Charles Wilkes, with a
squadron of two sloops-of-war (better adapted for the purpose), besides
other vessels, six in all, and sailed in August, 1838. The four years
abroad would have given him an opportunity for observations and dis-
coveries that would have rejoiced him—excursions in Madeira, the
Canaries, to the Organ Mountains in Brazil, a brief look about Orange
Bay near Cape Horn, excursions to the Andes of Chili and about lower
Peru, over Oregon and Washington Territory, and parts of California,
through numerous island groups of the South and North Pacific, in
Australia and New Zealand, about Luzon in the Philippines, at Singa-
pore, at Cape of Good Hope and St. Helena—and his open mind would
have gathered in facts on the relations and geographical distribution
of species that would have been to him a mine of wealth as science ad-
vaunced under Darwin’s lead. The place of botanist in the expedition
was well occupied by the most excellent, indefatigable, and many-sided
zoologist Dr.Charlés Pickering, and by Mr. William D. Breckenridge, a
Scoteh gardener and zealous collector, and Mr. William Rich ; but with
Dr. Gray, devoted to the ane subject, great results would have been
accomplished. North American botany however would mo doubt have
suffered.

By October of 1838, a couple of mouths after the sailing of the Explor-
ing Expedition, two parts of the projected  Flora” were already out.
But so many doubtful points had been brought tolight, that a study of
foreign herbaria had become imperative. Dr. Gray had accepted, dur-
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bel, already old, but still actively engaged in investigations upon vege-
table anatomy; Spach; Decaisne, then a young aide naturaliste at the
Jardin des Plantes, of which he was afterward to become the distin-
guished director; Auguste St. Hilaire, the naturalist of the Duke of
Luxzembourg’s expedition to Brazil, and at that time in the full enjoy-
ment of a great reputation earned by his works upon the Brazilian flora;
Jacques Gay ; Gaudichaud, the naturalist of the voyage of I’ Uranie and
LaPhysicienne; the young Swiss botanist Edmond Boisser, thie Spanish
traveler, and later one of the most important contributors to systematic
botany in his classical ¢ Flora Orientalis;” Adrien de Jussieu, grand-
nephew of Bernard, and son of Laurent de Jussieu, himself a worthy
and distinguished representative of a family unequaled in botanical
fame and accomplishment. v

“ At Moutpellier Dr. Gray passed several days with the botanists
Delile and Dunal, and then hurried on to Italy, where at I’adua, in tho
most ancient botanical garden in Kurope, he made the acquaintance of
Visiani, at that time one of the principal botanists in Italy. At Vienna
he saw the learned Endlicher, the author of a classical ** Genera Plan-
tarum;” and at Munich, Von Martius, the renowned Brazilian traveler,
the historian of the palms, and the earliest contributor to that stupen-
dous work the ¢ Tlora Brasiliensis,” which bears his name ; and here, too,
was Zuccearini, the collaborator with Von Siebold in the ¢ Flora Ja-
ponica.” Geneva then—as at the present timme, was a center of scientific
activity ; and there he made the personal acquaintance of the De Can-
dolles, father and son, and worked in their unrivalled herbarium and
library. He saw Schlechtendal at ITalle; and at Berlin, Klotzseh, Kuntl,
and Ehrenberg,—familiar names in the annals of botanical science.
Alphouse De Candolle and Siv Joseph Hooler aloue are left of the bril-
liant group of distinguished naturalists who cordially welcomed the
young American botanist in 1839.” *

Dr. Gray also, while abroad, performed a great service for the Uni-
versity of Michigan in superintending the selection of works for the
nucleas of its library ; and the University showed its appreciation of his
judgment and of the benelit to the institution, by honoring him and
itself at its semi-centennial celebration the past swimner by conferring
on him the degree of Doctor of Laws.

Again at home, and now well equipped for conquering difficultics
about American species, he went at the Flora with new vigor. The first
volume was completed by Torrey and Gray in 1840 and the sccond in
February, 18343, In the interval between these dates, during the sum-
mer of 1341, Gray spent five to six weeksin a botanical exeursion through
the vailey of Virginia to the siunmits of the high mountains of North
Carolina. A letter about the trip, addressed to Sir Willisun J. Hooker,
published in this Journal in 1342 first gives an aceount of the exenr-
s1ons into these regions by his predecessors, Bartram, Michaux, and

"From a<ketehof Dr. Gray by Prof. C. 3. Sargent,
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climate as to heat and dryness. The surprising revelations are now so
generally known that this brief reference to them is all that is here
needed. ’ ‘

Gray’s comprehensive knowledge of the plants of the world, of their
distribution, and specifically of the relations of North American species,
genera, and orders to those of the other continents, and the precision
of his knowledge, enabled him to be of much service to Darwin in the
preparation of the first edition of the Origin of Species, and afterward,
also, in the elaboration of Darwin’s other publications. His mind was
not very strongly bound to opinions about species, partly because of
his natural openness to facts, his conclusions seeming always to have
only a reasonable prominence in his philosophical mind, rarely enough
to exclude the free entrance of the new, whatever the source, and to a
considerable extent from the difficulties he had experienced in defining
species and genera amidst the wide diversities and approximate blend-
ings which variation had introduced.

Darwin, in a letter to Gray written during the following summer,
having in view Gray’s article in this journal, and another discussion of
his—published in the proceedings of the American Academy, says,
“T declare that you know my book as well as I do myself, and bring to
the question new lines of illustration and argument in & manner which
excites my astonishment and almost my envy.” ¢As Hooker lately said
in a note to me, you are, niore than any one else, the thorough master
of the subject.”

Gray’s ¢“Darwiniana,” published in 1876, is composed of a number of
his essays and reviews, from the American Journal of Sciencé, the
“Nation” and the “Atlantic Monthly,” together with a closing chapter,
written for the volume, entitled ¢“Evolutionary Teleology.” The last
chapter brings out Gray’s adherence to the doctrine of natural selec-
tion, and also his divergence from true Darwinism. These divergences
are thus expressed:

“We are more and more convinced that variation, and therefore the
ground of adaptation, is not a product of, but a response to, the action
of the environment. Variations, in other words the differences between
individual plants and animals, however originated, are evidently not
from without, but from within; not physical, but physiological.” And
elsewhere he has said that the variation in a species is apt to take place
in particular directions and make linear ranges of varieties, as often ex-
emplified among plants; which accords with the preceding conclusion,
pp- 386.

Again speaking of the forms of Orchids and their connection with,
and relation to, insect fertilization, he says: “ We really believe that
these exquisite adaptations have come to pass in the course of nature,
and ander Natural Selection, but not that Natural Selection alone ex-
plains or in a just sense originates them. Or. rather, if this term is to
stand for sufficient cause and rational explanation, it must denote or in-
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Orientalis Illustrata” (1848-49), in which he intended to figure and
describe all the genera of the Eastern States, with the aid of the artist,
Mr. Isaac Sprague. Of this work only two of the proposed volumes
were ever published, owing to the expense entailed. Other important
papers were ¢ Plante Wrightiane Texano-Neo-Mexicans,” in the Smith-
sonian contributions of 1852 and 1853; *Plante Lindheimerianz,”
written in connection with Dr. Engelmann ; “Reports on the Botany of
the 32d, 38th, 39th, and 41st Parallel Expeditions,” in connection with
Dr. Torrey ; Gamopetale in Watson’s Flora of California, ete. An ex-
amination of the complete list of his works, which will soon be printed
in the American Journal of Science, would alone convey an adequate
idea of his extraordinary fertility as a writer and the wide range of his
investigations. ‘

After this long preparation of thirty-five years, the first part of the
“ Synoptical Ilora,” including the Gamopetale atter Composite, ap-
peared, in 1878. It formed the first part of the second volume ; for, on
the revised plan, the first volume was to include the Polypetale and
Gamopetalw through Composite, and the second volume the remaining
Exogens and the Endogens. A second part, including from Caprifoli-
acew through Composite, appeared in 1884, and in 1886 supplements to
both parts were issued, and the whole bound in one volume. Ile was at
work on the Polypetalee, and had nearly finished the Vitecee, when
attacked by his last illness, and the unfinished volumes must now be
completed by him who was his associate for many years, and, after Dr.
Gray himself, the best fitted for the work.

Gray’s eritical knowledge of the Flora of North America not only
placed him at the head of all American botanists, but also gave him a
high reputation abroad. In his knowledge of the difficult order Com-
posite, the largest of all the orders of flowering plants, and the one in
whicl he always felt the most interest, he probably surpassed any liv-
ing botanist. He was at one time urged by Bentham and Hooker to
treat that order in their elassic ¢ Genera Plantarum,” but, as the work
involved a residence at Kew for a eonsiderable time, he was obliged to
decline the otfer,

It was however more especially through his observations on the
geographical distribution of plants made incidentally during the prog-
ress of his work on our own Hora, that he was recognized as a natu-
ralist of the highest type by the scientific circles of Kurope. When
we consider the marked capacity for studies of this natuve which he
afterwards exhibited, remembering the brilliant contributions to Plant
Geography which resulted from the explorations of Robert Brown,
Darwin, and Hooker, we can only regret that Gray did not sail as
botanist of the Wilkes Expedition. The collectors of the expedition,
Dr. Charles Pickering, W. D. Brackeuridge, vnd William Rich. brought
back many interesting plants, of whibh the Plicuogams, excepting those

from the Pacific coast of America sent to Dr. Torrey, were placed in
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1854,

On the age of the large tree recently felled in California. Am. J. Sci., IT, XVII,
440-443.

Noto on the genus Buckleya. Am. J, Sei., II, xvi11, 98-100.

Plant:c Novie Thurberiane. The characters of some New Genera and Species of
Plants in a Collection made by George Thurber, Esq., of the late Mexican Boundary
Commission, chiefly in New Mexico and Sonora. Mem. Am. Acad., n. s.,, v, 297-328.

On the Affinities of the Genus Vavwa, Benth. ; also of Rhytidandra, Gray. Mem.
Am. Acad., n. s., v, 329-336. [Hook. Jour. Bot., vi1, 189-190.]

United States Exploring Expedition, during the years 1838, 1839, 1840, 1341, 1842,
under the command of Charles Wilkes, U. 8. N. Vol. xv. Botany. Phanerogamia.
With a folio Atlas of one hundred plates. Part I. Philadelphia, 1854. 4to, pp. 775.

Mammoth Trees of California. Am. J. Sei., IT, xvII1, 286-287.

1855.

"The Smithsonian Institution. Am. J. Sci., I, xx, 1-21.

Botanical Report, by John Torrey and Asa Gray, npon the Collections made by
Captain Gunuison, Topographical Engineers, in 1853, and by Lieutenant E. G.
Beckwith, Third Artillery, in 1854. Pacific R. R. Surveys, 11, 115-132, with ten
plates. .

Report on the Botany of the Expedition [under Captain John Pope], by John
Torrey and Asa Gray. Pacific R. R. Surveys, 11, 157-178, with ten plates.

Note on the Development and Structure of the Integuments of the Seed of Mag-
nolia. Hook. Jour. Bot., vII, 243-245; v, 26.

1856.

A Manual of the Botany of the Northern United St:*rs: Second cdition; includ-
ing Virginia, Kentucky, and all cast of the Mississippi; arranged according to the
Natural System. (The Mosses and Liverworts by Wm. 8. Sullivant.) With fourteen
plates, illustrating the genera of the Cryptogamia. New York, 1856. 8vo, pp. xxiii,
739,

Note on Obolaria virginica L., Jour. Linn. Soc., 1, 129-130,

For what purpose were plants created? (Addressed to Prof. Dana). Am. J. Sci.,
I1, xx1, 428, 429,

Statisties of the Ilora of the Northern United States. Am. J. Sci., II, xxIr, 204~
2325 XX111, 62-R4, 369-403. .

Wild Potatoes in New Mexico and Western Texas. Am. J. Sci., IT, xX11, 284, 285,

1/)57.

Centrostegia.  Pacitic R. R. Surveys, viI (Botany), 19.

List of Drieddt Plants collected in Japan, by 8. Wells Williams, esq., and Dr.
James Morrow. Narrative of the Expedition of an American Sqnadron to the
China Seas and Japan, performed in the years 1852, 1853, and 1<54, under the com-
mand of Commodore M. C. Perry, 11, 303-1329.

Report of the Botany of the Expedition [nnder Lientenant A. W, Whpple].  (By
John Tortey. The Compositie Plantaginacew, Orobanchacew, Scrophulariacese, and
Bignoniacew, by Asa Gray ). Pacific R, R. Surveys, 1v, 95-115, 117-122, with eight
plates.

General Catalogine of the Plants collected on the expedition [ander Lient. R. 8.
Williamson and Licat. I, .. Ahbot J. (By J. S Newberry,  Jvesia, (‘omposite,
Hemitomes Gand Monotropes ;, Serophulariacer, Hydrophylacew, and Gentianacew,
by Aun Gray ). Pacific R. R. Surveys, VI, 72,73, 76-87, with six plates,
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