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LETTER FROM THE PRESIDENT OF THE NATIONAL ACADEMY

OF SCIENCES SUBMITTING A REPORT OF THE OPERATIONS OF
THE NATIONAL ACADEMY OF SCIENCES FOR THE PAST YEAR,
1805. .

x A

NATIONAL ACADEMY OF ScIENCES,
, OFrrck oF THE Presipent,

Washington, D. (., Janvary 2, 1906.
Sir: In conformity with the requirements of the act of incorpora.
tion, upproved March 3, 1863, I have the honor to submit herewith g

report of the operations of the National Academy of Sciences for the
past year. F3 o '
Very respectfully, . ,
: : ALEXANDER AGASSIZ.

The PRESIDENT or THE SENATE.
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ACT OF INCORPORATION AND AMENDMENTS.
3 .

AN ACT To incorporate the National Academy of Sciences.

Beit enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That Louis Agassiz, Massa-
chusetts; J. H. Alexander, Maryland; S: Alexander, New Jersey; A. D, -
Bache, at large; F. A. P. Barnard, at large; J. G. Barnard, United

“States Army, Massachusetts; W. H. C. Bartlett, United States Military

Academy, Missouri; U. A. Boyden, Massachusetts; Alexis Caswell,
Rhode Island; William Chauvenet, Missouri; J. H. C. Coflin, United
States Naval Academy, Maine; J. A. Dahlgren, United States Nuvy,
Penngylvania; J. D. Dana, Connecticut; Charles H. Davis, United
States Navy, Massachusetts; George Engelmann, Saint Louis, Mo.;
J. K. Frazer, Pennsylvania; Wolcott Gibbs, New York: J. M. Gilliss,
United States Navy, District of Columbia; A. A. Gould, Massachusetts;
B. A. Gould, Massachusetts; Asa Gray, Massachusetts; A. Guyot, New
Jersey; James Hall, New York; Joseph Henry, at large; J. K. Hilgard,
at large, Illinois; Edward Hitcheock, Massachusetts; J. S. Hubbard,
United States Naval Observatory, Connecticut; A. A. Humphreys,
United States Army, Pennsylvania; J. L. Le Conte, United States Army,
Pennsylvania; J. Leidy, Pennsylvania; J. P. Lesley, Pennsylvania;
M. F. Longstreth, Pennsylvania; D. H. Mahan, United States Military
Academy, Virginia, J. S. Newberry, Ohio; H. A. Néwton, Connecticub;\
Benjamin Peirce, Massachusetts; John Rodgers, United States Navy,
Indiana; Fairman Rogers, Pennsylvania; R. E. Rogers, Pennsylvania;

W. B. Rogers, Mussachusctts; L. M. Ruthorfurd, New York, Joseph............ B

Suxton; at Targe; Benjamin Silliman, Connecticut; Benjamin Silliman,
junior, Connecticut, Theodore Strong, New Jersey; John Torrey, New
York; J. G. Totten, United States Army, Connecticut; Joseph Win-
lock, United States Nautical Almanac, Kentucky; Jeffries Wyman,
Massachusetts; J. D. Whitney, California; their associates and suc-
cessors duly chosen, are hereby incorporated, constituted, and declared
to be a body corporate, by the name of the National Academy of
Sciences. ’

SEC. 2. And be it Jurther-enacted, That-the National Academy of

Sciences shall consist of not more than fifty ordinary members, and
the said corporation hereby constituted shall have power to make its-

own organization, including its constitution, by-laws, and rules and

6




ACT OF INQORT’()R.-\TION AND A\lENDMENTS.

ngll]:lthllb, to fill all vacancies ereated hy death, mxlgnatlon or other-
wise; to provide for the election of. for eign and domestic members,
the dl\'lsl()ll into clisses, and all other matters needful or usual in such
institution, and to report the same to Congress. . -

Sec. 3. And be it further enveted, l_~1mt the National Academy of
Sciences shall hold an annual mecting at sueh place in the Uited States
as may be designated, and the Academy shall, whenever called upon
“by any Department of the Government, m\htn»"lt(\ examine, experi-
" ment, and report upon any subject of seienceor art, the actual expense
of such. investigations, cxaminations, ((punlﬁwnt\ and _reports to be
paid from appropri: tions w hich m: v be made for the purpose, but the
Academy shall receive no compensation whatever for any services to
the Government of the United States,

Approved, March 3, 1863.

. ! : . <
AN ACT To amend the act to invorp()rut(' thesNational Academy of SRciences.

. Bedt enacted by the Senate (m(l Touse of Iu/m sentatives of the United
States of duerica in- Congress assembled, That the act to incorporate

-
the National Academy of Seiences, approvad March third. eighteen” -

hundred and sixty-three, be, and the same is hereby, so amended as to

romove the limitation of the number of, mdumr) members of said

Academy as provided in.said act. - :
Approved, July 14, 1870. .

DUEPARTMENT OF STATR, Jiune 10, 1882,

True copies. -
hl’\llm\ A. Brown, .
y/N(’]" (11(7]'.

AN ACT To authorize the National Acadenny of Scitnees to receive and hold trust
fands for the promotion of science, and for other prrposes.

o+ Beit enacted by the Senate and Howse of Representatives of the United
'Stm‘(s of America in Congress assembled, That the National Acade my
of Sciences, incorporated by theact of Congress approved March third,
eighteen hundxed and sixty-three, and its several supplements, be, nnd
the same is hereby, authorized and empowered to receive huquo\tx and
donations and hold the same in trust, to he applied by the said Acad-
emy in aid of scientific m\(*btlgutwns and ; ,wcondum to the will of the
donors. :
Approved, June 20, 1884. / :

i
.

* DEPARTMENT: oF QTATL. me 24, 1884,
A true copy. 5
' b CVELLON A Bnow
- Chief UZerXr.

REPORT

O THE

NATIONAL ACADEMY OF SCIENCES,

SESSIONS OF THE NATIONAL ACADEMY.

During the yvéar 1905 the Aeademy held three sessions. ~ The first
was the regular annual Session held at W ahington, April 18 to 20,
inclusive; the second, a seientific session held at New Ilaven, I\mom-

ber 14 and 15: the third, a special session held at New Haven, \U\ em-

ber 13, for the transaction of business.

>

A’NNUAL MEETING.

The session was hold at thc U. 8. National Museun, W u~hmrrton,‘

with the’ ple\]dont, Mur. Alg\m;nd‘m' Agagsiz, in the chair,

The following members wop resent during the session: Messrs,
‘\s,':l\sl/ Allen, Becker, Blmnn Boas, Boss, Brewer,. Brooks, Brush,
Cattell, Chittenden, Coungilinan: Dall. Davis, l)nttm Emmohs, Gill,
Hagne, Langley \Imnmn \hi(lwll. Morse, Neweomb, Nighols,
Oshorn, Peiree, J’utnam Remsen, Walcott, Webster, Welch, Wells,

"W hlt(‘ Wood, and W oo(]“ ard.

REPORT OF TIE X.ii)\ll" SECRETARY.

. ]
The PRESIDENT OF TiE NATIONAL A ADEMY OF SCIENCES:
[ have the honor to presentfrermvith the annual report of the home
secretary of the National Academy of Sciences for the year ending

L April 17, 1905,

anual report of the president’of the Ae ademy for 1904 way
trans n,ttcd to Congress Febraary 20, 1905, through Senator Wetmore
chairnban of the Committee on the Lib ary. The usual edition of 500
copiesfwas received from the Public Printer March 29, Of this edi.
tion 200 copies have been distributed. ine luding thosé sent to members
of the Weadenmy, our foreign associates, and such_libraries as are on
our exchange list.
The fifth volume of the bl()“l’lpl)l( al memoirs was published duumr
the past winter and a copy furnished to ever v member of the \m(lemv
and to about 200 of the most important reference librarios in the United

States.  Thevolume contains biographicalsketches of 14of our deceasdd

members, in every case accompanicd by a likeness,  The lno«rmphlo
are those of Jo;oph Henry, J. E. Holbrook, 1. I, d¢ Pourtalés, A. A.
Gould, 1. A. Rowland, Theo. Ly mang M. (. Lea oA Walker, J. G.

N
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8 REPORT OF THE NATIONAL ACADEMY OF QCIFN(‘ES.

Barmrd J. E. I\edox, James Hadley, II. B, Hill, Sereno Watson, and
R. L. Rowvr\ a .

Part 11 of Praf. A. 8. Pack 11‘d's work on the bombyeine moths will
soon he issued as Volume N of the memoirsof the Aeademy.  Owing
to the protracted illness and death of Professor Packard, the work of
revising the text and illustrations has been delayved.  Mr. Swunucl
Henshaw, of the Musenm of Comparative Zoologv, kindly undertook
thie work of ‘\('ouw the volume through the press. and' in a few weeks
the monograph wilk be mailed to every member of thé ;\\.l.(lt my.
~ Memoirs. L L and 1L of Volume X are awaiting publication, and
it is hoped they will soon be issued from the press of the Government
Printing-Oflice,

At the time of the last umnll meeting four new members were
electcd to the Academy.  During the p ast vear two members, William
Sellers and Alpheus S0 Pae Jard, have (hul leaving 9T names on the
active m('mhm\lnp list.  The list of our foreign assoviates nqmlu rs 42,

Very respectfully, .
: ArNord Hacur,

‘x}‘l"] 1 7 1 ()U:) ' ’ ]/H}llw .\‘1 (‘I't’i/,,l/‘.!/.
4 y i * .

©

REPORT OF THIE TREASURER.

o Wasnixaron, DGl Aprdd 18, 1905,
-~ The' PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES,

Sir: 1 have the honor to transmit herewith my financial report as
treasurer of the , National Acudemy of \Uvnu\\ for the year ending
\plll 18, 1905:

ST - Em- »
! | JoLaw. . MOl g
|
1

General Buache Watwon S Draper - renee tronld (Il.lil{ll iy
! i

Income. fund.

und. . fund. »ound, smith,  fund,
fond. ! P fml. trus.
1 .
|
i

:
|
oL
)
: |
I

Bulugree brought forwnrd: ‘ ! ~ .
o aunTn ST VeTIT) Sann, Nt S e
i . . SLawenT oo oo 1,500, 00
Invested ingome , . 2,000,000 2 A s L, 1,06 . 0.0
nt . [omman o2 1ueT s 15, ung. RUOR IS B 67,
nlerest ooooooaaaaal . PR RANR ' . : ‘
Members tux. .ol 505,10
Appropriation returne]
Incrense from sale of ‘x
bonds i

Totul

Dishursed . .
Transfer to Capital fund . T 1L
lunee: i ) . - : .,
. o a0 P I . T2 asla T TH591 03 N Tou 2a
. Cash ... ... PR LRI LT . iz
Invested ineome, ..o 3,200,000 3,000,003,
T R SR S OATA0T AL QUL uh 1, 00, 62
T : B IR Tl RSN "’,‘_‘. 180G INLIS T BIL0S 2ATH0T 20000 aw, .
Total 1, 62 D3 .: :

« ()ul tunding oblipation, $1u0.

U Y

Very respectfully. .
) : . S, ¥ Essoxs, Treasurer.
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The treasurer’s report was referred to an auditing committee con-
sisting of Messrs. Dall and Gill, who after due cxamination reported
as follows: :
- The committee appointed to audit the accounts of the t&eqsule'
hereby certify that they have examined the statementsof expeditures,
veceipts, and balances, and find them to corr espond to the vouchers
and accounts of the treasurer . '

‘ ' Wi H. DawLr.
Turo. N. GiLL.

REPORT OF TRUST FUNDS

QTATLMF\T OF THE BOARD - OF mm(ToRs OF THE BACHE FUND FOR
1904-1905.

The board of directors of the Bache fund herewith plesont s 4
matter of courtesy to the A :ademy. the following statement:
Since the last-stated meeting of the Aeademy | April, 1904, the dlrec-
tors have authorized the followi ing appropriations and pay monts
w04, _
May 5. To H. C. Wood, for investigation on the action of aleohol upon cir-;
culation :
1905,
Mar. 27, To Charles 1. Doolittle, heing second year's installment of the total
appropriation of \I 000t him, reported to the Acade ‘my in April,
1904
- Porter the sum of $300
re tumod as an unuw(l appropriation nm(lu .md paid to hiny March 17,
1904,

Respectfully submitted. Skt C. CHANDLER.

IrRA REMsEN.

REPORT OF THE DIRECTORS OF THE BENJAMIN APTHORP GOULD FUND
FOR THE ACADEMY YEAR 190421905,

The directors of the Benjamin Apthorp Gould fund present the
following report: ’

Since the last stated meet;
ors have authorized the pig
of 8500, this hom;; the sevg

i, \cademy, April, 1904, the dlrcct~
arles L. Doolittle of .the sum
#Hment of the appropriation
of 51,000 made to him aut the Aeademy in April, 1904,
They h)vo also authorized 8 Fastirer to carry the sum of $3500
from cash income account to invested income seeount as an addition
to the sinking fund- toward meeting the deferred contingent grant of
$2,500, mporto(l on page 11 of the Academy’s report of 1902
Rmpectfull\ submitted.
ASAPH I‘IALL.
Lewrs Boss.
SEeTH C. LHA\'DLER




REPORT OF THE NATIONAL ACADEMY OF SCLENCES.

REPORT OF THE WATSON TRUSTLEES.

Wasuineron, D. C., April }.s‘, 1905.
To the NATIONAL ACADEMY OF SCIENCES: S

The Watson trastees have the honor to submit the following report:

The only work which has heen carvied on during the past vear has
been on tables of the asteroids discovered by James ¢ Watson. us
provided in hix bequest. TCwill he recalled by the Aeademy 1]1:11' it
wias found by the trustees impossible to hring this work to completion
within any reasonable time unless some competent  mathenntical
astronomer, with a corps of computers at hand, devoted animportant
part of his time and energies tothe work.  Under these (-il‘vnmsl:m(.-vs,r
an arrangement wis made with Professor Leusehner, of the University
of Californiz: for placing all the facilities in hix hands, and paving ull
the computers whom he found necessary to carry on the work,

The trustees have much pleasure in reporting that this arrangement
has been entively successful: Tubles of ten of the asteroids are,
approaching completion. and it is estimated by Professor Leuschner
that the whole work. that on the lost . Ethra excepted, will he ready
within two years.  For more detailed information « copy of a con-
densed n-p(;rt hy Professor Leuschner is appended Lereto.

“The trustees ean not =peak too hichly of the value of Professor
Leusclmers services in thix comneetion. The mp~t complex problems’,

of theoretical astronomy had to be dealt with on. lines whieh might
almost be regarded as new.  Professor I‘(xlxx’(-lllwl" has not only mas-
tered and applied the best methods lieretofore known, but has him-
self improved upon them, eritically ivestigating and revising the
basis on which they rest, thus making at the sune time important
coutributions to celestial mechanies.  He has at every step made com-

plete and detailed reportsof all of his proceed 1ws. Recognizing the

fact that the income of - the fund would,
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A similar report was Snlitted fw yearsago. A that time the asteroid work
received o serions intermption of ahout eieht months, dne to varions changes in
“the staff of the Berkeley astromomienl departinent and o the diflienlty of seenring
ellicient eotnputers. With the arvival of Dr. Bur Lo Newkirk in the Tatter part of
September, 1903, the work was aeain recularly taken up, with Doctor Newkirk and
Miss Tobe as comnputers, '

The fivst work undertaken was an investication of the diserepancies hotween the
observed places of planet o3, Minerva, and those computed by Eichelbereer from
hix perturbations and tables,  Afper considerable fraitless scareh for an error o the
work, the perturbations of Minervin were recomputed with satisfactory results, A
motion of the node was discovered, which considerably inproved the results, Mr.
Biehelbersers nnmerieal work was fonnd to b entirely correct, it the programme
of the work was found tot to e consistent with the accuraey aimed af,

At the sune time, with the pertnrhations of Minerva, the pertnrhations of (115)
Thyra were compured by Hansen's mithod. Thisx hronght the list of asteroids for
which perturbations, inclusively of the constants of integration, have been deter-
mined by the Berkeley astronomical department, up v 12,

Asteroids (9 Altheea and (103 tlern were then taken up, - Perturbations and
tables had been computed for these by Ritter, and Ros haed made o comparison of
the theory with the abservations for the purpose of eorrecting the clements, hut
found that the residuals conbid not he mueh improved. A determination of a possi-
Ble motion of the node was therefore taken up, hut it was foand that the diserepan-
clex could not be acconnted for by i motion of the node,

‘The next step in the work was to prepare accomplete progriunme for the tabulation
o the perturbations of all of the asterojds, and considerable work in earrying out
this proceanme his sinee heen dane, The first step of all o this connection was the
collection of the necessary observations for al] of the observed oppositions of all of
the Watson asteroids, For the |2 planets for which perturhations have heen com-
puted here, observations were then sedected with great care for the correction of the
clements. For this purpose it was necessary to investiote the observations of nearly
130 oppositions by comparizon with ephienerides and with eiel other.  A{ Yhie
point Doctor Newkirk and Miss Hobe wore assizned only such portions of the work
as requived teehnical prépartion, a oy part of the numerieal work being left to

L biece computers employed at a cheap rate G0 conts per hour)y. Al computations
‘were made in duplieate, I order to compnte the perturbations for the selected
ohservations, such portions of the tables as wonld not he affected by earrection of

s de

he, progress. of the
work harely provide Tor the puyment of Tis computers, he has exacted
0 condition as to his own compensation for the time und lubor devoted
to the work.
Respectfully submitted.

SIMON NEWcoMB, (halrman.,
UNIVERSITY o CALIFORNTA,

BerksLey Astroxosican Dersersist,
Aprd 8 1905,

TATTONDESSEDTKEPORT ON “THE CONDITION OF THE WATSON WORK oN aenrit 1, 1905,

Prof. Stmox Neweoss, 1520 17 stred, U'ush[ng}(rm, Dy for the National Academy o7

Seiences. . .

My Dean Proressor Neweosn: The regular reports so far submitted to the Wat-
s0n t'rust«:(as cover more than 100 typewritten pages, and set forth in detail the work
that has been accomplished up to April 1,1905.  In the present report Ishall there-

- fore confine myself to a brief statementof the presenteondition of the asteroid work.

-

he cléements were éonstructed first, and then the pertarbations were taken ont for
all of the 12 plnets coneerned, and the places compnted for each opposition and
compared with the observations,  The necessary differential coellicients for the
least square reduction were then computed by Banschinger’s method and the resid-
“uals in e oand 8 decompozed into residuals in and perpendiculir to the plane of the
orbit.  The solution of the resulting equations of condition by the method of least
sutres for these 12 planets is completed and the residuals resulting from the least
suire solutions prove the correetness of the calenlution.

The diflicultics involved in the asteroid work are not merely numerical, but mneh®
time and energd has to be devoted {o theoretieal questions so as to produce for cach
planet the best possibleresult. Theoretical diflienlties are somewhat lessened by the
fact that the progranime of the Watson trustoes calls for tabled which give the pertar-
hation= only to one-tenth of & minute, but even tirst-order pertarbations are not sutli-
clent for this purpose in some cases, no matter what method of determining the per-
turbations is used. It must he expeeted that as the ealeulation progresses, unforeseen
ditlicultios arise which cause.an unavoidalln retardation.  On that account I am now
pushing forward the work on what wight be termed the clear cases, so as to carry

--those to & rapid conclusion.
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It has heen found that in certain cages the perturbations need correction, owing to
the large correetions to the clements resulting from the least square solntion, but it
ix hoped that these correetions to the perturbations can he determined differentially
by certain formulie which 1 have derived for the purpose. Thix, however, may not
be possible in cases like (121) Hepmione and (104) Clymene, in which atter ease the
largest term in nz amonnts= to about 425, In many eases it iz necessary o make two

“approximations to the corrections to the clements by successive corrections of the
perturbations and least square redoctions. Thete seems to be good reason to believe
that tables for some ten planets will be ready dor publication at the end of the sum-

“mer months, and that the whole work ean be wonnd up in from cighteen months to
two years at the rate of progres< hitherto made,

In conclusion. I present the following svnopsiz of the present condition of the work
on each of the Watson asteroids,

Tirclre asteroids.—We have fully completed the expressions for 8z, a7, awd i eos
for the perturbations, colleeted the observations, taken ont the perturbations, cte.,
and have corrected the elenents of the followinge 12 asteroids:

{93) Minerva. 1121 Hermione. (150) \u\\.t

(104) Clymene. (IL’H) Nemesie, - CI61Y Athor,

(105) Artemis. {133 Cyrene. (1748 Phiedra.

(113) Thyra. C(139) Juewa. (179} Clytemnestra.

Three asteroids. —(106) Dione, (165 'Syvhilla and (175) Andromache Lelong to the
group 4, and special tables for this group were prepared at Berkeley aiter Bolilin,
Through diserepancies Between our résalts and those of Bolldin certain errors in
Bobhlin's work were discovered after considerable investication.. Further investiga-
tion will he necessary owing to additional diserepancies in our tables, those of
Bohlin and thoge of v. Zeipol.  These investizations are <till under way.

Two asteroids.—(119) Althiea and (102) Herao Pertnrbations and tables complete
(by Ritter).  Results not satisfactory, as appears from comparizon of observations
with theory by Ross, Further investization necessary to dizcovercause of diserepaney.

One asteroid.—(74) Furynome. Pertnebations hy Beeker, tabies by Ficheiberger,
It seems that final comparizon hetween observations and theory has not yet heen
made. It is therefere not possible to state at present whether the results so far
obtained are catisfactory. '

One asleroid.—(101) Helene, Perturbations and tables by Ritter. Complete.

Comparison between ohservations amd theory indicates that improvement is possible,

Investigation of (]i'-‘cropunr-y desirable. Ruch investigation commenced by Lawton
but not wmplc ted. o

Tuwo astervids.—(94) Aurora and (1000 Hekate,  We supposed thitt these asteroids
had already lLggn taken up by others, but no compuiations or vresults referring to
these planetsare available, and their perturbations will, therefore, have to he computed
here. i

One astreoid -—(132) Nethry, lost planet. Fate of thi; planet is under investizgation
by Misx Hobe for her doctor’s dissertation. ('l‘\\'l'ﬁr.\'-t\\'u asteroils,)

Inorder to make the results of our work available as soon as possible, Professor
Neweomb and | have agreed that the tables of the perturbatioms shoutd be printed
firat, aud that the necessary acconnt of the work and the various investigations

. undertaken oneach planet should be printed-subsequently.

Very respectiully submitted.
Amuy 0. LEUsCENER.

Y
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REPORT OF TIHE ('C.\I.\II'I"I‘EI-} ON THE BARNARD MEDAL.

The committee on the Barnard medal respeetfully recommend that
 Prof. Henri Beequerel, of Paris, member of the Institute, be recom-
mended by the National Academy of Sciences (o the {rustees
Columbia Univoersity as the proper vecipient of the Burnard lll(‘(]:l“
be awarded next June. In making this reconmiendation the com-
mittee has borne in mind not only the important discov®ries in the -
ield of”radio-activity made by Professor Becquerel during the last
five years, but also the Taet that e was the original discoverer of the
so=called dark rays from uranium, which disepvery has heen the asis
of subsequent researeh into and of our l)l(‘\l/t knowledge of the Jaws
of radio-activity,
Respectfully submitted.
4.8, BieLines,
8. NEwcosn.
E. L. Nicnous.
"ELECTIONS.

Messrs, W olch Halef Woodwird, Chittenden., ()\hmn. and Billings
were eleeted members of the couneil.

Messrs. Arthur A, Noyes. Michael 1. Pupin, John ‘C. Branuer,
Willin 1. Holmes, 4nd W 11111111 H. Howell were elected members of
the \.(-:uh-m\. :

w

Henri Beequerel, of l.m~ and Paul von (noth of \Iumch .were
elected foreign associates of the Academy.

DEATHS.

Two members of the Aeademy died during the year 1903: William
Sellers.glanuary 24, and Alpheus 8. Pae l\‘ud I vhnul\ 14,

Four foreign associates died during the year: I.J. \I arey, Otto von
Struve, I(x(lmm(l Freilierr von Ric lnhulen, and Albert von Kolliker.

LIST OF PAPERS PRESENTED AT THE APRIL SESSION.

The Geographical Cyele in an Arvid Climate:  William M. Davis.

The Mechanical Equivalent of Light.  IEdward L. \'ichols.

The Effects of Aleohol upon the Circulation.. H. C. Wood and
Daniel M. Hoyt.

_The Axis of Symmetry of the Oyarian Egg of the Oyster.. . WK,
Brooks.

The Expedition of the U. S. Fish Commission Steamer Albatross,
in charge of Alexander Agassiz, in the Eastern Pacific, Lieut. Com-
mander L. M. Garrett, commanding, Alexander Aguassiz.

A Catalogue of Spuctroscoplc Bmal) brms. W. W. Campbell and
Heber D. (;urtxs. ' '
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Dixcovery of the Sixth and Seventh Satellites of Japiter, and their
Approximate Ovhits, (. D. Pervine, (Introduced by W. W, Camp-

hell.) _ » A
Resequent Valleys, - Willium M. Davis,

ANNOUNCEMENTS. .

The president announced the appuintment of Mr. R. 8. Woodward as
amember of the committee on weights, measures. and coinagé: of My,
George B Hale as a miember of he committee on the Henry Draper
fund, in place of My, 1. (. Pickering, resigned: of My, ldward 1.,
Nichols as o member of (he commitiee on the Barnard medal in place
of Mr. William Sellers, deceqsed - and o Mr, Edward 17, Smith as a
member of the committee on the Wleo(t Gibbs fund. in place of Mr,
T. M. Drown, deceased. :

The president also announced the appointment of Mr. William Tre-
lease ax adelesate (6 the International Botanieal Congress to be held
at ViennasJune 11 1o 18, 19050 and of Messrs, George E. Hale and
Wo WL Caphel) as delegates to represent the Academy on the solar
research committee to meet in Oxfom in September, 1905,

AMENDMENT TO RULES.

Rule IX was amended by addine the following puaragraph:

Before publication all wemoirs nist be referred to the cotmmittoe on publication,
wWho iy i they decm hest refer ANV emoir to a special comimnifroe appointed by
the president t determine whether the sume should he publishied Dy the Academy.

'AUTUMN ‘MEETING OF THE ACADEMY.

SCIENTIFIC SESSION. )

\ - ¢ /

[Held in New Hu\'vn,l\'o\'olnhur Mand 15, 1903.]

A seientifie session for the reading of papers having been ealled hy
the council, the Academy met at the Sheflield Scientific School, of
Yale University, New Haven, November 14 and 15, 1903,

President Agassiz presided at the sessions and the following men-
hers were in atténdance: Messrs, Baras, Bous, Brewer, Brush, Cattell,
Chandler (¢ 1), Chittenden, Dana, Davis, Elkin, Gouch, Hague, Hall,
Hastings, Johnson, Minot, Morse, Noves, Oshorn, Peirce, Pentield,
Trowhridge, Verrill, Webster, Wells, Wilson, Wright, '

The following papers wore presented:

Studies on the Chemienl Physiology of Development and Growth.

L. B. Mendel. (Introduced by R. IL. Chittenden.) A
On a New Mineral from Borax Lake, Californis. S. L. Penfield;

<
3

3

Relation of the True Anomalies in a Parabola and a Very Eccentric
Ellipse baving the Same Perihelion Distance. A, Hall,
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On Errors of Eegentricity and Collimation .in the Human Eve.
Fo K. Beach, (Introduced by (. . Iastings,)

“On Pearson’s Formulas of Skew Distribution of Variates. Franz
Bous. ) .

Sex-determination and the Chromosomes,  E. B. Wilson.

The Dwyka Glacial Conglomerage of South Afeiei. W, M. Davis.

The l)i.\:inl(‘gr:uiun Product< of Thorium as indicated by the Pro-
portions of Lead and Helium in Minerals. B. B Boltwood. (Intro-
duced by 1L L. Wells,) : '

The Relation of Betweenness and. Rovee's O-colleetions. (. S.
Poiree., i SN .

Some Problems in Metallic Refleetion, L. P. \\'hw-lvzg (Introduced
by S Hastines,) oo I

‘ Further Observations on Sedimentation, W, H. Brewer,

The Effect of Roentgen Ravs onCeitain Motals, 11, AL Bumstead.
(Introcuced by LS. Hastings. ) , )

On the Variation in the Spines of Sea Urehins, AL Agassiz,

BUSINESS MEETING,

[New Haven, November 14, 1405.]

Mr. Agassiz stated 1o the Academy that at the last council meeting
he had offered to hand over to the treasurer of the Academy the sum

< of B5,000, or honds to the value of S5.000, approved by the treasurer

on the following conditions: That the sum of S5.000 subscribed by
him to the huilding fund he evedited {0 the general fund, the income
to be used for generl purposes of the Academy, but that the capital
be available for the building fund whenever it is needed for that pur-
pose, and that Mr. Billings liid moved in the council that the offer of
Mr. Agassiz be aceepted with thanks. and that the treasurer e author-
ized to aceept the same in the name of the Academy,

The.president appointed Moessrs, Brooks, Cattell, James, Newcomb,
and Oshorn as a committee to report to the council on the relations of
the Academy to the philosophical, cconomic, hixtorieal zmduphilulqg—
ieal xciences, ' .-

The president annonnced the death of Baron I. von Richthoten, of
Berlin, a foreign associate.. v '

Mr. Agassiz presented the following report from the comniittee
appointed by the couneil to consider the question of :liding: the work
ol the Tatérnational Association for S(\ismologivnl'()hsvrmtu)ns:

SEISMOLOGY, ' -

Seismology is-a field of geophysieal rescarch of the very first importance, h.nt. it
still remains in a very rudimentary stage of development.  Under ideal conditions,
carthquake shocks should afford the means of sounding the very <lcp!h.~tnl: the carth,
and of determining the physical constnis of the component materials of the globe




i

16 REPORT OF THE NATIONAL ACADEMY OF SCIENCES.

along an endless number of chords or curvilinear paths between the centers of ghock
and observing stations, ” Even under present conditions, a considerable amoint of
interest attaches to seismological observations, and it is possible to determine the
latitude and Tongitude of centors of shoek.,  This achievement, however, is far short
of what the method should he capable of vielling, nor does it seem possible, under
present conditions, to obtain results radieally different from those'which have already
been reachied.

The theoretieal basin for seismology is very impericet. The mterpretation of cven

very perfect observitions an {he intensity and direction of waves of triansmission
must depend on the mathematical theory-of the vibrtions of o sphere in which the
elastic propertios vary continuonsly or diseontinuously with the distanec from the
center. There appears to he no reason o doulit that mathematicnl physicists could,
with sullicient lahor, develop such o theory with suflicient fullness to aet as a guide
in the interpretation of observations.  This work, however, vet remains (o he done.
We consulted Rir George 1, Darwin on the subject, and he referred us to Professor
Chree, of Richmond, who, in Darwin's opinion, is the first authority on the suhject
of the vibrations of g sphere. Professor Chree informed” us that our impression
was entirely correet, and that the theory had heen insulliciently clahorated s yet.

Even, however, il the necessary theoretical work been dane, it would stil] he
impracticable to use such observations s are now being made upon carthquike
shocks, Wicehert's seismometer possesses extraordinary delicacy, quite saflicient
for any needs yet known or likely to hecome known, o far as the horizontal com-
ponents of the movensents due to carthguakes are concerned, Thiz, however, is
entirely in=uflicient.  1ti<almost unthinkable that formulas shonld ever be developed
by mathematicians which should e applicable to carthquake shocks, unless the
angle of emergence of the waves from the surface of the earth is known, as well as
the azimuth of the movement. Many attempts have been made to contrive i seismao-
meter which should record the verticeal components of the shock.  Hitherto, how-
ever, the suceess attained has been very small, and seismometers of thix description
record only very heavy shogks of an entirely different order of magnitude from that
to which the horizontal instruments ave sensitive, .

fowould seem to itlow, therefore, 1hat sei=mometry is open to inprovement in twey
“directions, and that the efforts of geophysicists interested in this subject should be
dirceted aceordingly, On the one hand, =ome able mathematieal physicist shonld
be commissioned to claborate the theory of vibrations in a sphere in which elastic
properties and density viry with the radinsg and on the other hand, experimental
physicists should make strennous offorts (o devise aveismometer capable of record-
"ing the vertical components of sl shoeks Only when sueh an instrument is
" perfected can we begin to make observations which are capabli of physical inter-
pretation. '

If the duy ever comes when the theory and the seismometrie apparatus are jier-
fected, ficl] observations can by Andertaken, but only under certain conditions, It
iv in vain to attempt, seismametrie observations. in the neighborhiomd of artificial dis-
tarbing cause. The jar of heavy machinery would he recorded by seismometers, as
wellas distant carthquake shocks, and even the beating of the waves on a rock-hounid
const will affeet seismonieters at a distanee of seores of miles, Hence to investigate
the interior of theearth and the origin of earthguakes seismometrically, a series of
stationsshould he selected, well distributed with reference to the carth’s surface and
in positions as remote as possible from disturbing causes of any deseription. We
have long sinee dreamed of seeing such a station established in one of the branches
of the Mammoth Cave, and have even gone $0 far as to ascertain that the owners of
the Mammoth Cave would gladly give up some gillery or chamber to such a use.
Scismometric stations could not profitably be established at large laboratories where
machinery is employed. Thus a geophiysicul laboratory might be selected as the

L
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administrative center for a series of reismolopical stations; observations could _there
be diseussed and instruments invented or tested, but the actual field work would
neeessurily be performed at loealities far removed from such center.,

In our opinion it would be expedient for the National Academy to recommend to
the Carnegie Institntion grants for ‘the development of the theory of vibrations and
for experiments designed o lead to the invention of a vertical seismograph, [t
dovsnoUappear to us that the time has come to expend money on observing stations,
nor that it will come untit the preliminaries indicated above have been adequately
dealt with, ’

{Signed.) GrorGe ¥, BECKER.

AL Adassiz.

Novesge, 1905,

The report was adopted by the Academy.

The home seeretary was instructed to forward a copy of the report
to the Carnegie Tostitution for its information and guidance,

S Doe, 1, A0-1 2
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APPENDIX A

CONSTITUTION OF THE NATIONAL ACADEMY OF SCIENCES.
. & ) !

As amended and adopted April 17, 1872 and further amended April 20, 1875; April
2118810 April 19,71882; April 18, 1883; April 19, 1888; April 18, 1895; April 20,
1899; April 17, 1902, )

PREAMBLE,

Empowered hv the act of incorporation enacted by Congress, and

approved by the President of the United States on~the 3d day of

March, A, D. 1863, and in conformity with the amendment to’suid
act, approved July 14, 1870, the National Academy of Smences adopts
the, following amended (_O])\tlflltl()l] and rules: .

ArTicLe L—OF MEMBERS.

Sec. 1. The Academy shall consist of members, honorary members, .
and foreign associates.  Members must be citizens of the United States.
Src. 2. Members who, from age or inability to_ attend the sessions

" of the Académy, wish to resign the duties of active. membership, may,

at their own request, be transferred to the roll of honorary members
by a vote of the Academy. "

Skc. 3. The Academy may elect fifty forel«rn associates.

SEc. 4. ”()n()l.ll‘} members and foreign associates shall have the
privilege of attending the meetings and of- ICddlnﬂ‘ and communicating
papers to the \.cudem\, ‘but shall take no part in its business, shall
not be subject to its assessments, and ~lm|l be entitled to a copy of the
publications of the Academv

* Articte 11.—OF THE OFFICERS.

Skc. 1. The officers of the Academy shall be a president, a vice-
president, a foreign secxet‘u). a home segretary, and a treasurer, all
of whom shall he elected for a term of six years, by a ma]ont) of
votes present, at the first stated session after the expiration of the
current terms; provided that existing officers retain their places until
their successors are elected.  In case of a vacancy, the election for six
years shall be held in the same manner at<the session when such
vacancy occurs, or at the next stated session thereafter, as the Academy

may direct. A vacancy in the office of treasurer or home secretary

21
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.
may, however, be filied hy :lm'mivmwnl of the president of the
Academy until the next <tated ~ession of the Aeadey.
See. 2, The oflicers of the Acade my .

o 'beeleeted by thes Neadeny at i

tovether with six memhers to
st stated esession in each vea .
shall constitute a conuncil for the transaetion of csie b bus 1n< S5 ts may
he assivned to them hy the constitution ordahe

SEC S,

\<.1<I( v,

The lmwlulrnl of llw \x"l'll'lll\' :»’1' in ciase of his dhsende or

lnlhllll\ toact the v :

Academy and of the conne !l. \ll.l“ natne ull l‘HH_lIlIi‘l!'l'\ except <uch
as are otherwise espeeiadly provided fors shall veli fnvestications
required. by the-Governmentofathe-United Sttes to menthers espe-
ciadly conversantavith the subjectand report thereon to the Aeademy

with the cotncil, shall direet the

at s sessions nest ensuine: un!
.

ceneral bosine.< of the Neadiny,

It <hall be competent Tor the ll"\lxll nl i \lN‘l'i:ll citse~. 1o eudl in

Ahe aid. upon committees, ol experts or men of )\lil‘l‘i:ll attainients
not menhers of the Academy,

Sece L The foreien and home <ceretrios ~hadl conduct the corre-
spondence proper to their vespective depgretnient=. adyisine with the
president and couneil in eases ol doubt, o] reporting their action (o
the Neadeny at one of the stated ~es<ions in each ARRIE 9

It shall be the doty of the home

metmbers of the phee and time of alb mectingss of all gominations for

seeretiary to "'i\(']' notiee to the

“membe rship, J‘ll(l of all proposed mendiments to theseonstitntion.

Thé miputes of vaeh™ession <hall he daly cnerossed hefore the nest
stated sesston, unr’iu e direction of thie home secret: ey

Sec. b The i Jl irer <hadl attend toall receipts and disburse Tents
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SEC. S Seientifie lllt‘t‘lllw‘l’()l the \( -ulmm Junless otherwise ordered
hy wamajority of the me rhe rse |m~|nl‘, shall be open o the publics
those lm the trunsaction f ]'H\Ill('\\ closed,

Secs L The stated mee (mn\ of Hn- councit shall be held during the
stated
convensd at the eall of the president aind two members of the couneil,

" ~|n~rl:1l sexstors of the Neadenmy, Spectl session may he
or of Jour members of the couneil.
Sees e No member who s not paied b,h dues ~Inll take part in Ilw

busines< of the Aeadeny,
Aererr IV, OF l‘ll.l‘:v‘”l‘lﬂ}'.\‘ AND RESTGNATIONS,

Secs b A eleetions shajl be by badlot, and cach election shall he
held separately unfess otherwise ordered by this constitution,

cSees 2 Fhe e for holding anelection of ofticers shadl he fixed by
the Neademy at Teast one day

Sees s The <ixcadditional miembers of the cotneil shall be elected,

hefore the election is held.

onany day after the fivst of - the first stated seggion ineach year, hy
eich voter inseribing ~ix nuomes on his hadlot, and those six who have
I two
or more nanes have received the Towest number of votes that would

received more votes thau iy others shall e declavoggelected,

. T . .

elect, additional hallotine <hadl he had lnr‘n» ney members as remain
iuH

The term of the, members <o elected .~]1:|H rng}hn-m-u at the close of

eaeh time to be elected antil the munber
the session at whic || they are clected and continue antil the elose of
the first <tated session in the next vear,

Stes b Nominations of tembers n 1y he made i writing, signed l»\
any Hve me et of the Neademy, b any stted session. (o be voted on

of the Academydeiving sucl hond and Tarnishine <aeh vonehers as
“=the councibmay requive. The <hall cotbeer all dues from members, and
keeposet of hooks showine o full acconnt of reeeipts and disbirse-
ments. - He shadl present o general veportoat the A pril session. e

shall be the custodian of thie corporate \(':ll u!' the Aeademy, J
. - N -

TU (Tic noxt <tated session Told T W ashinoton, and cach nonunation
shall, it the time of election, be accompanied by o written list of the
aviginal works of the nomines: ‘

Sec. b The Xeademy <hall be div lrll‘il into six standing committees.
In this classitie .llmn a member who is eminent oo more than one sub-
jeet-mna-hossiom et '4 g !4*~]N)H(IIHM—HHHQQHAMHHHl“( es, The

£ . A

‘ : ,\l-:‘l'(t'lli T OF TH . M I II\'H.\'. - {

i

i

|
HT(‘ The \<-ulvln\ ~h: ||l hold ane stated ses<ion i ene ]n vear, in
(h(' ity nl Washineton, ot e

: b Py in-April, wird ~another
n: 1) he held at such pliee and tine as the council <ball determine.

W}u\(-i:ll sessioms af the Newdeny may he called, by order of eight
yias ) 41

classifieation she all'he the Tollowing:
£ Mathematics and astronomy.
Physfesand vl\gillw,‘l'i:gg.
( ]l<‘llll-f1\. !
. Geology and 1lmnlulmr\_

Jiology.

.
v

2 W1 ‘1 3 It :
Hetfbersot—tHhe—cottte LALLM SIS NN R S (AR BN 0 0 H Y Hyer (il‘ﬁl'_ﬁ]l:“k'(i
. - A :

Aunthropoloe

hd 1 11l
T T TETrs, .
< . R C . .
v ﬁrtll'nllh(' sesstons of the Aeademy may be held
¢ to be desienated by aomajority of the coundcl., '

Sec. 2. The names of Fhe mewbers prosent at each daily meeting

at times and plakes
a \y

ln nominating lm membership in the Academy, a \(.ltmnonl must
he made asto the subject or subjects in which the person nominated is

ciminent.  Every nomination must he submitted, through the seeretary.

to.all the members of _the committee or committees representing the .

shall by recorded i
meeting Shull mn\thulu iquorum for the frnsaction of business.”

Vothe intes, and T the nembers T etseit at any

subject or ~ub]cd~« in which thg person nominated i iy dated to be emi-
8 D—-569-1 Vol 4——26 . T
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.
nent: and in order that his name m:;_\' be hrought before the .\2:1(1«-my
for clection he must receive the votes of a majority of the members of
the committee or committees to which his mune has heen referred,

Fleetions for membership shall be held 3o the following muanner:
Lacl member may inseribe on a ballot not more than live naies of
nontinees selected from the list, .f\l»,/um members may =end sueh bal-
ot~ to the home seeretary, Fromg the seven names receiving the
highest munber of votes in this preference hallot the members proesent
may proceed to cleet new menthers il“l the following manuer: At ench
hallot each member present may votefor not exceeding-threr personsg
and the person veceiving the highest dumber of votes shall be declaped
elected, provided that Le receive l\\'n»ilhinh of the votes cust and that
his mane appear on not less than twenty hallotss and provided further,
that the number of members of the Avademy he not already one hun-
dredorover, in which ease to e declared 1o e elected he must reeeive
four-fitths of the votes cast, and his nume must appear on at least

“twenty-five ballots. -

Shogdd several candid¥tes have the <une minimum number of votes
on the preference list. the requisite number for completing the lisg <hall
be selected from them by o two-thirds vote af the members present.

Election of members shall he held only at the regulir stuted session
of each year held in Wiashineton, s qiol more tha®dive menhers
shall he elected at that sessjon. } :h . B

Before and during clections adiscussion of the merits of nominees
witl be in order, ‘

The plection nl"lm‘llll)('l‘.\‘.lil:l:\‘ be suspended at ey tme by a majority
vote of the members present. ' )
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Seco 100 Whenever aomember has not paid his dues for four sucees.
sive veares. the treasurer <hall report the fact to the conneil, which iy
report the case to the Apydemy \\'illx_:l‘lulzrw-wnnu-ml:nlinlrllm( the per-
~oncthus iscaerears e dpelTred (o lave forfeited his mdmbership, If
thi< recommendation helapproved by twasthives it the memhers pres-

entethe said person <hadl no foneer be Tier of the Neademy and

his name shadl be droppéd from the l'n'“,

_Asnens VS OF SCLENTIFIC COMMUNTCATIONS, PUBLICATIONS, AND
g REPORTS, - O y

Secs Lo Communications on scientitie subjects shidl be road at scien-
titic mectings of the Newdemy o and papers by any member may he
ressd by the author op by any other member, notice of the samne having
been previonsly siven to the seeretary,

Secc 2o Any memberof (he Academy may veada paper froma person
who i ot a member, and <hall not be considerod responsible for the
Fact= or opinions expressed by the author, hat shall he held 1‘4-51)(»risil'ltl
for the propricty of the paper., ‘

Persons whr are not members may read papers on invitdtion of the
presidents with the adviee of the couneil. .
coSees S0 The Nendemy nes provide for the ]llli)[it':lli()ll. under the
direction of the couneil, of procecdings memaoirs, and repors.

Secc b Bropositions for investigations or reports hy the Aeademy
shalb be sabmitted to the couneil for approval, exeept those n-qm'st(-‘(l
by the Government of the United States, which <hall e aeted on hy
the president who will in sueh enses report their results to the Govern-

Sty ey enher e <t Tecen s membership, per=on-

ally or in writing, before the elose of the next stated sessjon after the 77

date of his eleetion, COtherwise] on proof that the seeretary s for-
mally notitied him of hix election, his name <hall not e entered on
the Wl of members, .

Seco o Fareign assocites may he nominated by committee of five

St ""m!’mhF‘TS“,“1’0“7""‘,"11'}‘i]“1‘iiin‘l(-’({’ for that pure s h.\ “the pnf'\itll‘l’l’(’ dand ;‘-l('.‘(‘-_(‘ 7% I

atany stated session by a two-thirds vote of the member present. i
cleetion shall be had by cach member indieating on e ballot thoee
names for which he votes, and those nominees whose names appear on
two-thirds of the hallots shall he declred vleeted,

Seesss A diploma, with the corporitte seal of the Neademy und 1he

- *hlh"fi .\I‘,\'\'i()ﬁ‘;“,“""" C o

M TS =001 as_ohtained. and To (he Xendemy il e not following

Seec o The adviee of the Aendemy <hall be at all Gimes at the dis-
position of the Govermment upon any matter of .\'(’f.(‘ll('l‘ orart within
it~ scope, ' ’ ‘

SEcCoG A amiuad report ty he presented (o Congress shall be pre-

spared-hythe prosident, ind H’ZW(S]'P i< presentiation submitted by him,

first to the council. and afterwards to the Aeademy. at one of the stated

sessions. f
. i

Sees T Medals and prizes may he established, and the m wins of
hestowing them aecepted by the Academy, upon the recommendation
of the council, by whom all the necessary irrmneements for their estal.

signatures ol the oflicers shall he sent by the apprdpriste seerctry o

Tshment and award <hall he made.

caclrmember on hixaceeptance of hix membership,and to foreion gaso
ciates on their election. '

SEe, 6. ‘Al{(-sig‘lmli()ns shall he addressed (o the president_and geted

Bequests and trasts havine for their object the advancement of sci-
enee may also be aceepted and adwinistered by-the Academy.

on-bhy-the—yeadenry;
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t B
Aprve VI OF THE PROPERTY OF THE ANCADEMY. . ' 2
Sece oAl investiments shall be made by the vreasurer, in the cor- ~
porate name of the Neademy . in stocks of the United \'t'm-\ or. with APPEN DI.X B. i
the approval of the couneill in State honds or first-mortgage bonds on - '[
: . real estate. The treasnrer .~l.|<1H Iive ..ll'llh(il l.l.\. with IIn- :l])])l't)\::ll.U] RULES. |
. the counetl, to <ell and transfer any United States honds lwhl v him o ‘ , -4
iz i i dorporate e of the Ae ,uh-m\ s T I. In the absence of any oflicer A membershall he chosento perform—————§"~
Skes 20 Nocontraet shiadl be hindit—upon l|w-\wu4H+H—\H~m b hias— 5 Chidatiectemporartly, himeplsbi—eIdvi voce voles, upon opes— .
) not heen fivst approved by the couneil, nominations. -
Sees B The assessments required for the support of the Aeademy I On the fivstday of each stated sessionsimmediately after calling
*shadl he tixed by the Academy on the recommendation of the council. the roll of members, a recording seeretary shadl be elected, by a plu-
' Srality of members present, to assist the home seeretary in keeping the
Arttere VL -0 ADDIUTIONS AND AMBENDMENTS, Fecords of the se-sion. . ’
Additions and amendments to the constitution shall be made only ”']', 'H“,' ”f'(.“““l\ of the trearer »lml.l ]’.gallf.n\l‘(-‘r”l(l to an wditing -
at o stabed session of the .\(’:l(ll'lll‘\'. Notico of a l))'(i])();ilitlll for ~uch vnmn.ullm* of l']u'vv menthers, to he :ll)[l(!llllf'(l I)'\' .lh‘\ l”‘“‘\‘“l.v“t ad the
a change must be given ot stated sessionand shall be referred to the ”“"'““-‘-’""_‘ which the “"‘:””“"‘ are l”'“-‘"”“"l-‘“'h.“'l‘ "‘””’”“”““ shall
council, which may amend the proposition, and shaldl veport thereon to “'!':’” hefore the “l.”.‘" of that session and <hall then he (11.\'5}11:11';{0(!. ,
? the Aeademy. . Tts report shall he ((1“\((1( risl by the Academy in com- I'he honds, \1-<‘|n'|l|1->..:m~l other l)l'()l)l'l'(:\‘.H\\'ll“(l or held in trust by !
: mitiee of the “h”l‘. for smendment” the Neademy .~h:|l| e IU\IN't'ltid i fm“x'lluwl by l«'nnl.mlltuu t(» he |
:' The proposition as amended, i adopted in (nnmllllu* ul I}n* whole, :lllnll:.l”‘\‘ ;|l)lm|n-lw| by the president. .H“., report of ll”s. (.““.m”“m‘
shadl be voted on at the next stated sessiong and if receive two- sl b pn..\l‘”“‘(l li‘ ‘i!:“.'\‘.:l.l““l‘\' H s el .ﬁmhld N‘\\.“)“ i cach
thirds of the votes cast it <haldl bhe dechaced wdopted, ‘\.‘.:”‘.:Uhl ?".L“I.r.‘l‘l " II|.| i aevonnt to ”w.:|l.l(llllll‘.‘:.(‘“m“m“‘u }
Absent wembers may send their votes on pending changes in the IV, \ conmtee of ”"“'”‘"—'""""""\ ""l"_l‘l”'.‘-‘“’! “"".'”"”‘l""'-\\ shall :
conatitution to the hone ~eerctury i owritinge, and sl votes shall be ’]"" _"l,’l"'“”‘:_‘l by the president For cacl stited session of thf' Academy.
cotnted as il the members were present., Il||.~' commities \i\élll. I)l"t‘l‘l.ﬂl I‘-T thian two \f'm-ks previous 1(.) cach
session. 1 =hadl he in session during the meetings to make arrange- i
ments ‘l'nr dhe veception of thie menibers, to arrange the husiness of
: L ) o T T el dayy andy T wenerads o attend to all husiness and seientific T
‘ . _ ar uuux_mvnl\‘ , .
‘ " It shall becthe duty of the committee of arrangements to ascertain
5 the length of time requirved for reading the several menmoirs presented,
o ! . and, when it appears advisable, to vecormend o llnn( of _time to he i 4
o S oceupied in theiradiseussion. . : o - 1' B
; \" At the meetings the order of lmsuuw\ <hall De us follows: i
; Chair ltlwn by “the president, « 1 hix absence, by the viee- l
: pm\u{onf. : ‘ - !
: 2, Roll of members called hy home seerefary * ;
A a0 Minutes of the pre wdm_u meeting read .unl .1ppm\u<l :
? - . Stated husiness !
| | S Reports of president., wcn‘t wries, treasurer, and conmittees, B
(;. Buxiness from council. E
i , . : . Other husiness., i
‘r ' ; ' ' ‘ St On the last day of the session the rough minutes of that day’s v:
: - . b ﬁ)\’occcdingn are to be read for correction. o :
; N . NS ‘ . i
5 T Lo i
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VL The rules of order of the Aeade iy shidl be those of the Senate
of the United States, unless suspended-by unamimous consent.

VI Unless otherwise ordered by the Aeademy, the scientilie et
ing= at the April session-<hall be held in the afte rnoon, the mornines
being reserved for business,

VIIL The <l( ath ol menibers <hall he annouwneed by the president on
the Lst day “ Cany sessiong when womember <hall b selectod hy the

president_to muu_lL whiographicad noticeif- Hw eecased at -thenext
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=cientific investigations at the request of Departments of the Govern-
ment,and ineaeh case to ook to the Department  requesting the
Hl\v\ll“:xlmn for reimbursement to the Academy.,

NXVIL Nominations for memhbership hould state the full. S ILe,
residence. the official position, and the special scientitic studies of the
candidate. A form of nomination shall he prepared l)‘\j_"tlltﬁ home

SROCTCLARN e e ST

NVITT Nt least sixty days hefore the election the membirs signing

stated session Hosveh ot b Hre—th

e rr~be e e
“may he selected by the president in place of the f<t, and <o on antil
tln'tlnl\ l\l)ll!(‘lllllll ‘

INC The seeretaries will receive memoirs at auy timesand report
the dute of their rece ption at the nest <es<ion: bt rw—lm—nnﬂa—#min

])lll)ll fu'(l Illll(‘w l( Jh ax heen reid Before the \( ade RIRAY

the nomimation should furni<h the home seeretiary with u suflicient
nunber of printed copies of a0 list of the more important oviginal
works of the nominee to enable the seeretary to furnish o copy to each
member of the Aewdemy.

NXIX. Badlots Tor election of nﬂhm\ may he sent by sealing them
up in a blank envelopes and ineloxing this in another, across thé back

Before publication all memoirs muost e pefoired go e '!"lllwuLL;———wnﬁvhﬁ-rhmﬁﬁ_ﬂjmﬂTﬁ‘ ol the=ender. d - winich s addresscd o

con publication, who may. if they deeny hest, refor ANy nemoir to oo
speciad connmittee appointed by the preside nttodetermine whether the
stuine should be published by the Aeademy,

X. Memoirs shall (s atesin the records of the Ae ulun\ from the
date of their presentation to the Aeude myeand the order of their pree-
sentation shall he <o e tged Dy the seeretary (it o fay as may he
convenient, those upon kindped topices shadl follow one anather.

NI Papers from persons not menther< vend hefore (he Aeademy
and intended for publication <hall he referved at e meeting at which
they are read o committer of members o ompictent to podee whether
the paper is worthy of publication.  Such committes bl report to
the Neademy s early us praet l.lhln-. and not later than the nest statod

\('\\I(l”

XTI Thé annuil Teport of thi A ademy mx' e mujlll]llllhil hy
@ memorial to Congress in u'rml Lo ~uch invesite |lmn\ and other

sthjeets as may e deemed advidanlo, reconpnemdinge .t;x]m)[mn(mn\
thevefor when necessary,
XITL The proper seeretary shadl/acknowle doe all hlnn atiovs ade

the home seeretury: such envelopes will he opened only by the tellers.
NN Al diseassions as to the elaims and qualifientions of nominces

at mectings ‘ol the Academy will he held strictly confidential, and

remarks and eviticisms then made sy he communieated to no person
who was notamember of the Xeademy at the time of the discussion.

NNL Ay rule of the Seademy may be wmended, saspended, or
repeaded. on the written motion of any two members, signed by them,
and presented at aostated session of the Aeademy, provided the same
shall he approved by aonedority of the members present.

By aresolution adopted Jannary 120 15640 the president is ex oflicio
w member of all government committees of the Academy.

o the_Xeademyv. and shall veporethem at the next stuted <ession,
NIV, The hooks, .1;)1;41‘1“1\. archives.and other colleetions of the
Academy shall be deposited in <o safe plice in the ity of Wash-

ington. A list of the artie va so-deposited <shalt=he fept by the home”

seeret: 1:\ who is authorized to employ aelerk tolake o aree of them,

XV, A stamp rmlupnmlnw to_the_corporate scalof the A uh‘m\—

shall he ke lw kept by the sceretaries, who shall be responsiblofor the

marking of all books and other objeets 1o which it i applicable,
Lithels orother proper marks of similar doviee <hall be placed upon
objects not admitting of the stamp.
NVE The treasurer is anthorized 1o defrayv, when wppm\v(l hy the
plcsnlvut, all thv proper expenses of committees appointed to make
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‘ APPENDIX C.
— .- * —om—— - JR— JN— — = [ - e e e - R ./v - L o
I e -- e ORGANIZATION OF THE{'ACADEMY. 1905-8.
. Expiration of term,
Neasst1ze NCESSNDER, President oo April, 19070
RaessiNg Tons Ve Presiddond o000 0 . April, 1908,
g Nuweoste, Sivox, o HICNCCr et April, 1004,
THISPAGE LEFT BLANK INTENTIONALLY e, Nwsonn, Home Secectary :\i»riI, 17,
Tmmenn e - : o Fatsosse R Frasiper T T LTTIL L Ll Aprily 1908, N
ADDITIONAL MEMBERS OF COUNCIL, 1905-6,
Biriizas, o X Ospors, H. T
X Currresors, R Weren, Wi H, -
i Mave Giows 1, Waopwann, RS,
) COMMITTEES OF THE ACADEMY. .
: O wominadions of new menhers, i
- 1. ¥ thenatios and Astronoty. Physies and Enginecring—Continued. f
AV JELL, AL Gl . ;
Boss, 1. Cossrock, (1 B. !
. Caspeeenn, W, asninay, 8, '
: CnasprLen, N, LaNGLEy, X, P, )
; Cossrock, Gl (L Mexpesnane, T, (L
i Davipsox, G, Micurrson, A, A,
Fukin, W L MorLey, B W,
Have, Gl B Nicnons, I, L,
: : ] Hade, AL i f\'uwas, A AL
! | i Huh, W, | Prekmaxsg, B C
‘ ] . _— S L S— lotoey, 1S, peBipix, ML S —
$ie B - R — -—'4-4—7’———-—-——;:' ColaNaney, 8P TrownnrinG, J.
? ———— -k ¢ Moo, F. i, D Wensrer, AL Gl
l NEWcoyis, 8, Woonwarnp, U8,
: ~ . | Osconn, W, F, Wrranr, A, W.
! - H Prier, €N, 3. Chemistry.
¢ ! PrekeriNa, 15 L Bakker, G, 1. g
L — i Wensree, AL G Bresu, G, : {
: o " — i Waoonwarn, RS, CHANDLER, (0 B, 7 s o i)
—T‘i R ‘ Yoo, (.. ) Curerexnex, R,OHL i
o 20 Physierand Engineerine - Crarrs, Jo M. 3
! « s . Anng, O Dasg, s, ¢
L - . ! Aunpor, 1L s, Werre—— — — m
[ ‘ i JARKER, G 1 Gooc, I, A, .
l L T - ‘ Banes, C. HinGarn, B, W, i
o : 3l if
! I3 H



]
5 3
‘ /-\\ !
L § . . ;
i : . .
| . \ AHEMY  OF SOTRNOR SPORT OF THE TIONAL ACADEMY OF SCIENCES. :
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| . ' . At AT RTTIE LA M Y g COMMITTEES OF THE ACADEMY - Continue : -
: COMMITTEES OF THE ACADEMY—Continued. COMMITTEES OF THE ACADEMY—Coutinued. %
i ¢ On nomination of mew we mders—Continued, - ‘ O Nolar Rescarelr.
" Chemiistry—Continued. Biology --Continued. Hane, Grokcr Ko, Chdirmean, Laniney, 81 - ;’
Jacksos, (41 - D, WLl Casreneng, WO, . Micigson, A AL _'&
i Jonssox, X0 W, IFarrow, W, G, 3y tll'.\'.l-. ( A i
; Miciate, A [RTRINN VA e
? ' e : . FRUST FUNDS,
i Monriey, 150 W, Ciooinann, Gl ,
' ' : av W R .
Nee Jons U ) Howein, Ll Doward oo Dot ion of the Buache o,
oy, Mank, 1. L
Noves, AL AL Ik, ' T ] et 47 ’
! PrNenen, S b Megcztas, 0 JHL
! B (TR o L ) Misor, 5 B o o Eerreeenrehes i physieal and natural selenee, o ]
T _ o - : - 3
! Ricnakns, T W, - Mo, Cigadnrin, S O i, Bownrren, 1L, :
Swveeyr, 190 . UsnoeN, 11T TN~EN, ThY.
- Wens, HL L R Preobes, TM
4. Gieoloey aned ]‘;\i.-|;1111nl(|g}', ersas, L Doavd oo Treastece o the Watson Fund,
Aooassiz, AL Nagoest G resnlaabestate, st iiass
B - - Ve (o 1 T TN,
; Breken, G0 ’\_' v K For the promotion of astronomieat rescarch,
| Drasser, J. O S, =L ] . ‘ . .
‘ Creasepeitay, Foeo - e, WL Nuweosn, SoChaiema ’ l ki, W, T,
R 51y = s L | PeRt e =\ A - i s e e e O e —
4 e W : e, e .
: Pravizs WoML \\' Ve, ‘( . Tl Howey Draper Fund,
; Derros, .1 Wiren, WL
‘ . . TSSO
' Fantoxs, S0 F, i Wiarree, ¢\ b Sean g
| Grsenr, G, K. Whrrpaas, ¢ \ward of medal for frnportant diseoveries in astronomy,
i Isave, Assotn, “,” o B ‘]" Newoeoss, S Chaairmin, Trownrinae, J. )
, Osnowrs, HLOT . Woon, HL (v, G b Warairr, AL W,
; Pesvicen, s L B Anthropoloey, Micnreny, AL AL
f Posvereny, R [HENNENTENN N
E Vo e, C0 R Do, 19 . - PVhe J. Livirrewee Swith P, .
i Woareorr, Co I Carren JoMek, . : TIC :
| ASTICRENE G oo, WO HL i . o _ ) ) ! ‘
l Wits = ! . For the investigation of meteorie hodies,
! h. Bioloey Jasrs, W, :
: S Aotz AL Misat, (S, Pt i b Gl Jonssox, 20V,
Avren, gl Munnov, 00 HL Mo, bW , Peseeney, R . i
| \ . Virarcrea N ! |
! Bowngron, LT Mirenen, S0 WL Revsen, fra,
i Serwrn, W Mo, IS ” o . ,
; B, \. ' ” ) ' \ The Devponin ,]p//lw/: Coald .
! Brooks, W, K. e, U 2 !
; . Chreresnes, B Presa W ) L PR IXT
! Corxcrryan, WO T ’ Wienou, WL H. For rescarches in astronony,
! e R
! ‘ G Weinghts, Moasires, aoed ol I, Nsaen, Chairman, Crianpreg, S, O, _:.
. ' ) Boss, Liwis, . 5
e S (ITRE T I W W A TR , e - = it
. Micnersox, A\ Conesroek, O B, Tive Dearpard Medd, o fi
. N '. . . o -l . . ) . . . - e PR .i“?i
; Niwceosn, S Yorse, GO AL Boivises, oS0 Chadimean, - Jadksox, O L. ‘,q
i . “Wooanwarp, 10 ) o Bowbrren, 1 1 Niwiosn, S, {,
On e Plection of Forcigu Ascorintes, Urasores, = ¢ Nicuots, B L. ;
The Woleatt €ibhs Fund, ,
Riemsex, Ira, Chasvmea, .\.lm HELL, \ W, (1505, $2,675.17. 13"
_Brusn, G, Neweosn, S o ~ - S N 8
s . : S ortan s T = e nits A A Al £ r A AP . aiam - - = b Rl e | 1 . .
S e Tttt e e s s s o ot - Forchemirgpresearchr:
i (e PPiblication. . : o
1 n Pblicatio Jacksox, (U L Chairman., REMsEN, Ina. 3k
! - The PRESIDENT. The Tone Srererany. Ssurn, Boaar F E
- Cr D Warrorrs . -~ S-Doe, 144,581 3 e _‘J
5
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TRUST FUNDS—Continued. « ‘ Date of
. election,

The Joseple Hewra Frond. ' Gonerr, Frasg . en, Conn. 1897

The st of 40,000 was contribnted by Fairman Rogers, Joseph Patterson, Georue. i Goonas, GrokGr . N o '. . s st. 1840
W. Childs, and othersas anexpre coionn of their respect ad esteem for ProfJoseph Maevs, "\”'\”I‘.',. ‘ e N """/”.’/“"’{ Nupeey, Wesdington, J)-AC- 1885
Hane, Grokee oo, Sodar Observatory, Monnt Wilson, Cal. 1902
Hann, Asarin i . orfoll:y Cony, 1875
1 asriNGs, (fn.\m.)\.\' ) e Uiirersity, Ne en, Conn. 1889
Hivoaen, Braese Sniveesity of California, erkeley, Cal. 1872
o, Georee W st Nyaeky N Y. 1874
ooy, Kowakn S0 C Military Acadvu, West Juml, ‘\ Y. 1885
Horves, Wi 11 Bt of | l:m:uun l!hnull)r]r/, Ve l\]ll]l][t;)) . . 1905
“ [T, e W ~Frmratrsto—Prttmiore 3190k
_ R RN TNAE TR TIR S VO ey e e fylstan- I ably Comdridgey Moss—1853

MEMBERS OF THE NATIONAL ACADEMY OF SCIENCES. Javes, Wi . : Leoun deeing st Canbridye, Mass. 1903

. JANUARY 2, 1906. : " v Jonssos, Saseen Wl 31 Tewmbull st New Hurcn, Conn. 1866

‘ o . Il", LaNGLEY, SaMeeL Nogitiesopinn Tustitation, Washivgton, D. €. 1876

Anek, CLEVELAND ) . B LN Wi, R R A vk, Fowann | [t Drving sty Camdiidye, Mass. 1903
Anior ey Lo U= AL Lt st Candbeidi s Mo INT2 My, Thnovas o i o Woreester, Mass, 1887
NGass17, ALESANDEG oo S | Coroiodie . Meose 11 Munzzivan Cothver T '{ , D, C. 1902

. -

Henry,  Phis amount was deposited with the Pennsyivania Company for the Tnsur-

ance of Lives and Grantine Annuities in Trost, with sutherization toocolleet the

cinceome thercon and o pay over the sitmes to Prof. doseph Henry dnrinee bis ratnrad

life, and aiter his death 1o his wide ol dniehters, and after the death of the Tast

rudvivor to deliver the sdind fared aed e sceurities o which it Shedd then he

invested to the National Vendensy of Seieneess to e theneeiorsward torever held in
*'—**L,—'»-X-l:usl_uuuur e ar it ni thre sk sbeFhe el

M e e e s

TXTTEST TN - - FURCIPSUNE Y DRI, VRS DUVIERY AP DU 1o T NS Mrowann, Mmen e Turts C g <. 1889
Bankun, Groeoe I ‘ Vovwe e o Pl Il Pl ENT6 MiucHer-on, NLBERY . . 1888
s, Can L DT P PNV ISCTIR L LRTIE N O R RV Minor, Crioanes N X 1897
Broxsk, Grotor F . N i el S Wohangton, D Co il . Moetenenr, S0 Wi oo SR ¥ 2 ””/ml/ sty 'I:I/'H’f ’/u’sm, 1’(!. 1865
Prri. AL CHexian : s et e Washigtea, D000 Iss . Moorr, Fioka 1l /lum"»r/_l/ tgl (/uur_rm, Chicago, 1. 1901
Bivsines, Jonx S s U U APETEUVIN SRR VRS KT SR G Moy, Frwakn W Ydelbert College, Cleveland, Ohin, 1897
e, FRANZ oo e R e copnd o0 Now Yok 000 Lt Monsg, Fowarp S : IO, Boa 208, Srziwm, Muss, 1876
Poss, Liwis, N : PN B ATTRE VI DR RO ’ N, Jony Unine wiversity of Chicago, Chicago, 11 1904
Bowniretr, NEY RO IATNATE gl N [T Vigse, - 1T NEweonn, Sivox, 0 x0N o st N Ly Washing , D. . 1869 ¢

CBrasnsn, Jdonsoe . Y m,.m/ Ui s ato, 4t ding, 10D Nicpors, Fowaen | ! or Tirersi q, N. Y, 1901
Brewer, Wit HL o e o Now G, G, 1SS Noves, \urnvi . ccaelizctls fnstitute of Tee ity Do ss, 1905

Trooks, W. K« s Hloppid s / sitin, Dilticnre, Moo It Osnony, HOF sicon M " Nutural Jlistory, New York City. 1900
Bttt vt b e e / st New s, o st Oscoon, Winrias Foo RIS Tirersiti, €4 ridie <8, 1004
Casernnn, Winioog W . ook 0 ovatto, Mi //.,,,,;,'e,.,,, Chtdiformia, Loz PEReE, CHARLES S ce e eaa R, Miljord, Pa, 1876
Carrens, s MoK : ‘ Ciaepiso, N Y. Tl PENTiBLD, . : Vale University, New Haven, Conn, 1900
Criaserinis, THovas € A Uidversstang Ul i Clrieage, D Tons: : PrerpeiNe, owann € Obseprafory, Cumbridge, Mass, 1873

Cianorek, Ciiaknes B ) '_r:.,'f,,ﬁz,,'.; Useivn paits . Now Yorl Gt In7H . PrenpeEs, T MITCHELL oo i it ceeaemas Colmnbica Universitn, Newr York (';y!,; 1901
CHANDLER, N1 o NN T TS Congiilyiedige s Mins, SRS : fPevrerney, Rariiaen oo ve (ihhs are., N wport, R I 1872
Cirrrrespey, Risse Niv il New (tive Sedvd NG e Conp L Py, Miucrnven . Colwaio University, New York Cily, 1905 '
(‘ontsrock, Cvnes o Fose, ) il '/'/u' oieseventico o, N York ity issd ) S, Frenpkick W ) Pechody Muscnm, Candividge, Mass, 1885
Covmstock, Ciboker O corratory, Modoe, Wie, 1sun . Rvses, T Solns IIU/:I'I'::\' Unirersitu, /;'ultimf;)‘(’, Md, 1882

‘ Cotsesay, Wy o . __I/urmml \/.:Im:/ Nefiood | Destons, Meree, 1014 Biciarns, Trronor W I/r:rlrur{ Unirersity, Carhridge, Moass, 1899,
i S ARG B HOCS la : ~7:'x;‘x).’-‘u.r\y'u«:lyl...v‘ ot V T SAMLENT AR RS N i st e Vrnold . h/mulnm Jondiea Plain, Mass, 1895

l).il.l Wity B s Nt //,_\lf.‘r"/?uu, 11 \/"};[:/ YRR § A A PP s N~ l—l)lu,s\r.\ AMU L - . “,_ ( rl)u[uu[J:‘ 1]:1 w, 1IN d
Dhasy, Bowsnn S Yol i, parta. Now Il«u,‘., o, Isst” Sy, Focan ]9!;9
Dvereos, Gl 8 Woershidton o Nu Frromerson, Cal, 187 SMETHL SIDNEY 1854
Davis, Winniay Mot ) Lt Praneisoane Caheide ) Mess, 1ol Trirase, W - w)ul lm(mm/t{ (.m:l’z n, Nt Imu\, JIU 1602
Derfax, Clakeser B < Pnagleeand, No o 1SSy ) T wanner, Jony , Mass, 1878
Tk WL v I | Seversity Ohsérr . . Nowr Hervvo, Conan 1800 . Vs sy, O ‘ iy 0 SO son, 1Wis, 1902
1w MON, S \\n“l I U ~ hvadugieal Serpren, Washington, LA B BN Vereing, AL ' . .y ale Universifs ¢ e , Conn, 1872
U8 0 £ 3 e B e e e R I selerbvessesitiiylidsisdiicitlego- bt s B e AL 1, TR . v ical Swrve ‘ushi 1896

Crinps, WoLcory R ROV YR TIT: N 1 I.

v oGiusERT, GRroveE K LS Codogeeal Suprcy, Washanaton, .

'(1111 THEODORE N .o ceeceamacanaanes Nocdliesoniin Instatution, Washiwgton, D.
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P C Ciiiieidmeciieripeneiasfedi pere vre g election, o : .
E ‘Xnm«u.\, CHARLES O eeeeen r { ?70 T at.- N, Washington, D.. . 1889 : } DECEASED MEMBERS
1 1wsoN, oMoy smersossenncen- iversity of Chic 'y o B - .
i [ o Boo..... . AR vicago, Chicago, 11, 1895 LT -
H Woon, Horatio C. eeceetenncnns Cobumbia Unirersity, New Ym:llc ’("i"/' :f;(:z: . -
; ‘WOODWAR SRR | T g Ay A8 T - k '
; D, Ro 925 Chestnut st., P Ik . N . Dute of . .
! W ! BE“T_S . Caruegie Instituti ’ I_l“l"d’ iphia, Pa, 1879 . AGARSIZ, Loris s, - e e election. \I;‘f“— of -
B RIGHT, ART - wyie [nstitutic e ANIR T eeeenninens SR : death,
: v ’(‘ AUR W........ Yele T3 o, Washinglon, D, C. 189 R
£ OUNG i C, Tt R ale [niversi - o " N ‘ . S S AL ¢ :
¥ ' {“RL% R 36 Nortl 'M‘“_’yv New Harven, Conn. 1881 AUBKASIER 31 oo . Dec. 14,1873
T LIRS h Ma : . . CBACHE . - !
§ in st., Hanover, N. II. 1872 :::fm. ALEXANDER DALLAS* Mar. 2, 1867
I . . FOREIGN . AIRD, SPENCER F.# June 25, 1883
. J\Q 1 ~ . . TR T e D '
a@UWERS, ARTHUR.. . - \ SSOCEATES. v ::An,\““,' N Feb, 14, 1867
BACHLOND, OSEAT «eeeoes oo oo eeaeeee Rerlin. Y ARNARD, L 6% :tnx- 19, 1857
I;AE\'ER, J Ceeemmmconcacnes Pulkona. b T o : M‘:': i‘lv 1889
ey FTENRE + oo e oo oo Munich . ‘ BROWN-SE . ¥ 14, 1862
Be e e ememcaaaaann . N-SEQUARD, CHARLES B Feb, 11,1893 )
] BRTHELOT, M. P. emeeeeseceeccenan. Pari . i Casgy. T ARLES B . iée
! B VM. P K mmmemmsmemen 18, SEY, THOMAS L.*. . gt : Feb. 14,1904 f
OLTZMANN, Lubpwia ...... meeesemsesesmmocsesessemmosees Puaris. . : A, THMSS 128 1868 | Apr. 2'1891
gOR.\‘m, FDOUARD. v e e .. Vjenna. P CHAUYENET, WILLIAN * e - 1900 | Mar. 25, 1806
o DROGGER,_}\'_ C e, : i :“_‘_”‘_’h TIENRY JAMES® ..., N Jan.  8,1887
RIS, SIE GEOMGR «ooeeemessoeessee s oms oo emeeeeeeeencs Dhristiania i OFFIN, JAMEN HA oo Dec. 13,1870
EnruicH, Pavt ceeeeamcemrenslionacnecoacacaan Cambridy : ! OIS JANES B oo 87 July 11,1873
T ridye. : « . T BT s !
FUOHER, BNIL oo oo eeeoneereeneenenee s Frankfurtoan-Mai v (“""j-("-""'-ﬂ R 189 ' Jan. 6,187
GEIRIE, SI ARCHINALD e e o e L o me-Ham. c e Jan. 8 1890
%y e m Beilin . core, B AR 1887 ! & '
Gt SIRDAVID oo . EDWARD D8 ooov 7 | Sept. 22,1889 .
G SR DAVID oo ooe oo e London. PO, EBARD D0 oo 1872 | Sept '¥‘18€M
: RroTH, PAUL VON messmesssomees e reeeereeeenan . . P o Sept. 3, .
T Hosr ’J Il Ly 0‘\; ____________________ .. MR Cape Toun. . DALTON, J.C* ool ; 1872 Apr. 12,1897
3 . T H VAN oo sessmcermroncooes Munieh. , DANA, FAMES DY oo 1377 | Dee. 25,1899
i A . . B VAR T crecnommnorsenmgno et . . . A TANERD e 3 > !
& HOO"“E“' Sfl‘ B N § N t._____'_._- ----------- Berlin. S Davis, CuanLes Hoeo ., 1864 | Feb., 2,1589 ®
e l J UVGGING, STR WILLIAM Lontlon DRAVER, HENRY ¢  Apr. 14,189
i . . : DRAPE - w .
- :\NR‘SEN, S London. : F““'“h Joux W, f Feb. 14,1877
& KeLvIN, LORD o eoeee- Paris / D  Eans, JAMES B*o oo, Nov, 20, 1882
¥ KrereyFeiix seeeresresssssescssnesranniesees Lond j : ENGELMANY, GEORGE® oo ) Jun.  4,1882 4
i Kocts, ROBERT oo * -eo dndon, - ! FERREL, WILLIAM B R CLERTTTLITPPRRRER o el 1872 | Mar. 8,1887
& ocH, RoBErr ... (tin i Froas LA K Mar. 8,1887
.-§ _ KOHLRAUS seseeesesssesresenessnenen ac., E RAZER, JOUN FRIES* [t A ERL R Feb, 4,1884
4 X RS Berlin, Y Gl WILLIAM M o) 1868 Sept. 18,1891 T
i+ RONECKER, OGO oo Marbu P N N
3 LANKESTER . RAS oo Marburg. ! ! I MO g Oct. 12,1872/ o
vaE Ifm, s Rav o Bern. ‘:“”L“. ontAn Woann T i May..80,1878 _
I‘ b LORD oo London. N JORAR WILLARD oo | Feb. 2,1803
@ N MACRIE oo oo London. : (:”‘””‘5- G.BROWN*. oo .. ! Apr. 28,1903 ’
) MENDELEEFF, DL o Paris : GOULD, AVGESTUS A% SRR T ""] Feb, 9,1865
Moissax Hex erecueemsscmecerastecoravannn o ) . Do GOULD BENIIN A oo i R& Sept. 6,
CHENRL oo ceee S ](‘Irm[,“rg H . Trrreseresesessesesesenneen ' p , 1896 -
Prrrrrr, WILITELN: - oo ooe - e Parid, R ———— Tept. 15, 1866
Picarp, EMiLe... ... TrenoremToeemenees e ’A’i/‘:i . Sy HADLE Nov. 27,1896
Porseant HESt oo =1g- k ADLEY, JAMEN®,_ | Jan. 30,1888
COARE HENB « oo -~ Peris HALDEMAN, S " ! !
RaMsay, & RE ceoccancmmennnonne e LA ;o IDEMAN, 8.8* L . : ) Feb. 8,1884
AMBAY, BIR WL - Paris ALL AMES e ... : } CA
R B : AL R ug. 1,1872
RogEN i1, LORD - ceveennnnonee I enns, London. _ Ity B ‘ : Bapt, 20, 1850 . ]
o :'\BUE«CH, H oo CARETEEEREL ! London. . :i“‘lﬂ\', JosErnu * .. S Aug. 81898
ASBURGER, FDOUARD o ee oo eeeeemee e eeneeeneaaadtins Heidelbery. : X ILGARD, JULIUS E* .. ...  Dee. 22,1887 L
N e io.. Bonn : T0g HENRY Bo¥ oo el - D May 13,1878 ]
.THOMSON, Josepnn JonN. Viennat i HITCHCOCK, EDWARD * . 'May 81501 . |
Vooes, H. C. . P ..’ HOLBROOK, J. E* . ... [ LApr.  6,1903 ‘.
VrresnHUGo DE B SRR LR LR EEE e . Y ‘B rl"m age- HERRARD, . 84 oo EERE Feb. 27,1864
x 4 ' S s ee e eritin, . . y AR AAAAAEEL A AR s A
Zinb. FRRDINAND e s l o 1 HUMPUREYS, A, A%, eo i [ Sept. 8,187
. e eeiecmeneaannmaaan o Pomemmenene < ""Hlerdmu. HONT, T STERIY « oo Aug. 16,1863
P SrmrTrerrenTi Tt [,mpug. . Hvan, Apom T - ) Nov. 28,1883
v ' AT AR : Feb. 12,1892
. : RING, CLARENCES oo Jan. 16,1902 ‘
KIBKLAND, JARED D% oo e | 18 Aug. 12,1900
N e 6
" . - [ *Blographical notices have been pré 1805 gw 24,1901
. AN i . ; sented of those de . ec. 10,1877
) N . , . signated by an asterisk.
. Fl - B
il K : . ’ .
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DECEASED MEMBERS—Continued. DECEASED MEMBERS-Continued.

Date of |

Date of : i ’ :
election, : . -

death. Date of

i election.

Date of
death.

LANE, J. HOMER * . . 1872 May - 3, 1880
LE CONTE, JOUN *... . Apr. 29,1501
LE CONTE, JOUN L.*. .. Nov. 15,1883
LE CONTE, JOSEPH . . 7 July 6, 1001
LEA, MATTHEW CAREY * 92 | Mar. 15,1807
LEIDY, JOSEPH «eereentnnmananaescrtaeeeiaannnes g rens PR ceafeenaadd Apr. 30,1891 WORTHES, A TLE e eeeeeeeeiaeaeeaees e | May 61888
LESLEY, J. PETER : : e June 3,103 i WYMAN, FEFFRIES® o oeetvnnrerneneceannnnaenmnnssisonaes PP l .......... (Se;;t.‘-l, 1874
LESQUEREUX, LEO* B4 - Oct, 25,1889 . - . ) ! .

LONGSTRETH, MIERS F ............. PP PP A .. Dees 27,1091 - ;

WARREN, G.
WATSON, JaMes C*

Aug. 8,1882
Nov. 23,1880
WATSON, SERUNO * .. s Mar. 9,1892
WINTOCK, JOSEPH* .. ... June 11,1875
Woobwanp, J. J.* ..., T PP Aug. 17,1884 :

S . SO
* Biographicnl notices have been presented of those designated by an asterisk.

LooMIs, ELIAS® ...
LOVERING, JOSEPH
LYMAN, THEODORE® ....cenvuenn Vereeens
MAHAN D, H.t...
MARBH, G. P, it iiiiiiieiae i eie e e e ettt
MarsH, 0. C
MAYER, ALFRED M.............. T e e eaeaeeeraeareaaaenae ey e
MAYO-SMITH, RICHMOND
MEEek, F. B.* . .
MEIGE, M. C.¥ ooiirniiiniiniaancnraccanaarenaaans eeream ey
MITCHELL, HENRY «.vnvrvniiineianericnnns
MORGAN, LEWI8 Ho¥o o qioeiiiiiaiiiiiiniiiiiiieenteniinennnes ceerane
- MORTON, HENRY . -
NEWBERRY, J. 8.*%..........
NEwroN, HO A% Loooienenaons
NEWTON, JOHN *
© NORTON, WILLIAM A*.

PACKARD, A. B
PeTERS, C. H. F
POURTALFS, L. F* ...

cegreneses :
©July

1866
1871
1872
1890
1869
1865
188H

L Aug.
: Jan.

i Sept,

- Sept:

' Mar.
Cinly
! Nov.
. Dee.
CJdan,
! bee.
Dec.

! May

i Dee,
SAug.

16, 1859
18, 1502
10, 1897
16, 1871
03, 1882
18, 1899
13,1807
11,1901
01,1877
2, 1802
1,
14, 1881
9,1902
7,152
1,1596
1,1895

. 21,18%3
. 27,1805
. 14,1905
v 18,1690

v 19,1380

DECEASED FOREIGN ASSOCIATES.

Sm W Rowax HawmiutoxN,
KanrL Ernst Vox Bagr.
HeNry MILNE-EDWARDS,
Micnael Farapay.

1. EL1E bE BEAUMONT.
Sik David BREWSTER.

(Gi. A. A, Praxa,

F. W. A. ARGELANDER.
Friepricn WOHLER.

J. B. Dtsmas.

J. B. J. D. BoUSSINGAULT.
M. E. CnevREUL.

MicHiL CHASLEN,

Sk Georae B. Alry.

J. C. Apaws,

Sik Ricnarp OwEN.

THEODORE voN (PPOLZER.

.Gl R Kieenorr.

RupoLrin CLAUSIUS.
Jayes P Jovue,

Canrros Inasuz,

JEAN SERVAIS STas,
ArprioXse DE CANDOLLE.
A, W, Horyasx.

Barox H. vox HeLmnorrz,
K. FoW, Lvowia.

Lotis PasTeuk.

Avcust KEKULE.

Esin. Du Bois RevMoND.
J. J. SYLVESTER.

ICARL WEIERSTRASS.
Ruporpn LEUCKART.

PowEeLL, JOHN W.....

RODGERS, JOUN

ROGERS, FAIRMAN . .....c.c.. esdsesearaneens
ROGERS, ROBERT E.

Roop, OGDEN N....

ROWLAND, HENRY A%

RUTHERFURD, LEWIS M.%......0..

BAXTON, JOSEPH® «euereenernecerasenmnsnneesesnrasssnasanns e reeeeaeareas
SCHOTT, CHARLES A

BELLERS, WILLIAM

BILLIMAN, BENS, Sr¥..coniiuaianenee

BILLIMAN, BEXNJ,, Jr

BMITH, J. LAWRENCE* ..

BTIMPSON, WILLIAM*

STRONG, THEODORE*...ccc....

SULLIVANT, W. B.¥ .. ccciniaee

TORREY, JOHN*........ eeveasesncasansaesenneasetesennorannnentatntes

TUCKERMAN, EDWARD*,
WALKER, FRANCIB AX.....

. #Biographical notices have been presented of those designated by a:

SOpT
i May
i Aug.

Sept.

Mar.

May
: Nov,
| AprT.

May

Oct.

July

Jan.

.1 Nov.
. Jan,

1872
1868
1878

1 Oct.
 May
Feb,
‘ Apr.
| Mar.

| Aug.
Aug.
Mar.
| Jan.

n asterisk.

A NS L+ 2

b, 1882
23, 1900

7, 1884

1, 1R9R
30, 1882
12,1902
16, 1901
30, 15¢2
26,1873
31,1901

24,1905

24,1864
14, 1855
12,1883
25,1873

1,1562
30, 1852
10, 1873
22,1864
12,1892

5, 1897
15,1886

5,1897

C, H. C. BURMEISTER.

- ARTHUR CAYLEY.

T. H. HuxLEy.

Huco GYLDEN.

¥. F. TISSERAND,

JuLios vox SacEs.

Sir Roperick I. MuRCHISON.
VicTor REGNAULT. '
H. W. Dove.

C. A. F. PerERSs.

Justus von Liesig.
ALEXANDER BrAUN.
JoacuiM BARRANDE.
Aporrue WeRTZ.
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C. F. RAMMELSBERG.

Sornvus Lie.

Roserr W. BUNSEN.

J. .. F. BERTRAND.

Hexnt pe Lacaze-DUTHIERS.
Avrrep Cokxe.

ReboLrir vox VIRCUHOW.
SIR (WEORGE (i. STOKES.
KARL (GEGENBAUR.

A\

Kanl ALFRED RiTTER voN ZITTEL.

. J. Marey.

OTTO VON STRUVE.

. vox Ricnrnorgs.
ALBERT voX KOLLIKER.




