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RICNARD E. DODGE. Recurdiq Scrctmy, 

l3LSINESS !dEETING. 

J&su.iw 7 ,  I ~ I .  

Academy met at 8 : i j  P. >I., Professor \Yilliam Hallock 

The minutes of the last business tncctiitg n e w  read and 

The Secretary reported from the Council as folloa-s : 
That Volume XI11 of the Annals irould be very sltortly 

completed. the larfier part of die matiitscript being already in 
press. Also that tlic Council liad votcd, beginning with Volume 
XIV, of the AYNAIS, to send tlic Tmiswtious of the Acadcmy 
only to all membcrs, but to send tlic rest of tlic publications to 
such niembers as  may signify their desire to rcccivc tlicm, and to 
take steps to find out the will of the nicnlbcrs in referctice to this 
point. 

The name of one caitdidatc for resident inembership was read 
and referred to the Council. 

presiding. 

approved. 

h C H ' \ K D  E. DODGE, 
K m n f i i i ~  .Scrrrfaq~. 

B i  
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SECTIOS 01; .ASTRONO>l.IY,-PHYSICS AND 
CHEMISTRY. 

JASVAKS 7, rgor. 
 ti^^^ at S : ~ O  1’. k1.. Profcssor \Villiam Hallock pre- 

Tilc minutes of the ,last ntecting o l  Section were read and 

TIlc following program was then offered : 
Harold Jamby, r\ Sr.1~ TLLL~COPE FOR ~’HOTO(~HAPHLSG 

Oeo. B. Pegram, R a l : w x o n  01: 1.rc;li.r I:HO~I \\’HIT€ SUR- 

I’rof~ssor Jacoby anliuitticcd that this plan of photographiiig 
ihc closc polar stiirs !tad made material progrcss. A spccial 
instrument bas been cotistructcd and mountcd at the observa- 
tory at Ilelsingfurs, I:inland. Pliotograplis of tlie actual instru- 
mcnt iii positioii lor usc were exhibited. It is planncd to make 
pliotngmiilis nith this instrument i n  ivltich thc close polar stars 
vill trace out “trails” 011 tlic platc corrcsliondiiig to  tlicir diur- 
nal motion. Thc effects of rcfractioii, ctc.. ltaving been elimi- 
iiatcd by coiiijxitatioii. it is possib!e to  obtain from such photo- 
graphs t l ic cxact psitioil of tlic cclcstial pole among the 
stars mid on tlic date of obscrvation. The intcrcoinp~rison of 
rcsults takcir oii datcr six months apalt should furnish a iiew 
dctcrmiiiation of tlic constaiit of aberration. and photographs 
taken aiiiiiially tliroiigliout a series of years sltould determine 
thc conrtaiit [if lititation atid ultimately perhaps wen that of 
prcccssinn. 

Tile actiixl obscrvitig with tlic instrument will commence in 
the spring :is aooii as tlic Hclsingfors astronomers have fin- 
ishcd wit11 tlic observations of Kros now in progress, and the 
plates will lx sent to Columbia Utiiversity, Sew York, for 
mcasurcmcnts and reductions, An outliile of thc method to be 
uscd. togethcr with a preliminary trial of the same, lias already 
hecn puhlislicd by I’rofcasor Jacoby undcr the title Photo. 
graphic I<cscarclics iicar thc I’olc of the Heavens,” B,lf /~~;, l  of 

siding. 

approwd. 

THE 1’01.c U P  TIIE Hmiws.  Illustratcd. 

PACES. 
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fhe Iiitptrin! Acndmy o/ Scirrtcrr of SI. P t ~ t ~ r h v : ,  j th  Series, 
Vol. g, p. 41,  1898, June. 

The second paper preseiited the results of an experimental 
study of sonic white surfaces with regard to the relation between 
the intensity of the reflected ray and the aliglcs of incidence and 
reflection. I t . m s  carried out by nicaiis of a special photometer 
allowing the use of any dcsired angles of incidence and reflec- 
tion. Among the surfaces tested wcre plaster of Paris. ,several 
kinds of unglazed paper, compressed powders of several kinds, 
powders not compressed, but gently smoothed with a mctal 
plate, and finally a surface made by allowing fine plaster dust 
to settle from suspension i n  the air on n suitable plate. These 
surfaces in the order named showed decrcasin:: polaiization of 
tlie reflected light, and less approach to  slxcular reflectioii. Tlie 
fine dust surface showed no polarizatiou and aliiio~t 110 tciirlency 
to regular reflection. The results with this surface as how11 
by sets of curves, follow pretty closely the old Lambert's or 
cosine law. 

Intensity = A cos i cos I.. 

with some departure when both angles were very large. \Wi 
all the other surfaces tlie departure ivas very great for angles 
greater than 70°. Contrary to t he  results of Mr.  Wright (Phil, 

' Xng,, Feb., 1900) tliese experiments w r e  quite i n  accord with 
the demand of theory that the intensity of tlie reflected ray 
slrould be expressed as a symnictric function of tlie angles of 
incidence and reflection. 

\\IILLIAN S. UAV. 
Ser,?.fniy. 

SECTION OF HIOLOCY. 

JAHUAKY 14, 1901. 

Section met at 8:15 I' hl., Professor C. I.. Hristol presiding. 
The minutes of the last nieetiiig of Section were read and 

The name of one candidate lor resident membership was read 
approved. 0 

: 

and referred to tlie Council according to the By-1.ail.s. 
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The follosing program 1 w  then o f f c d  : 
K, B. Torray, .A STEW sl'~ClE.5 OF / ' / w O ! l k  

J, H, MeGregor, CIIAK\CTEHS ASD KEL,YIiOKSIlII'S OF 'THE 

I ~ E I . O I I ~ S T  REITILFS. 
F. E. Lloyd, ( I )  os Chrjwwri pmtr~usct!/osfl. (2) ON 

.rliC ~ ~ c c ~ < ~ ~ ~ c e  01' ~ ~ i C r . . i i i i ~ ~  IS i%,ris mpiliit~~ 
Prior to tlic rcading of t h e  minutes. Dr. e. E. Cnmpton was 

elected Secretary of tlic Scction, i n  place of I'rofcssor I.loyd, 
rcsigncd. 

STiI\I.\K!' 01' I 'Ai~El lS .  

117. Torrey cicscribcd il new spccics of fYioroiiis. thc first that 
l ias bccn collcctcd on the ivestcrn coast of t\mcrica. I t  is intcr- 
mediate i n  its clianitcrs betaccii tlic European and casterii 
American apccies, and tliosc found i n  Aiistralia and tlie Philip- 
pines. Tllc lophophorc, though 
spirally coilecl-thus differing from tliat of the European spe- 
cies-is less complcs tlian that of /'. f idii ,  and tlic tcntacles 
arc fcrwr i n  numbcr (300). Tlie longitudinal n u d e s  arc stouter 
than tliosc of /1 h'!tsi,ii, agreeing niorc nearly with tlic condition 
in  /? ~ i d i / ~ ~ d o  of the cast coast. 'The neiv s p i e s  agrees with 
tlic lattcr specie in Iiabit, iii thc posscssion of a longit~dinal 
ciliated ridgc i n  the digcstivc tract, and in the.possiblc separation 
of the scscs. 

nr. McGregor presented the results of a rcccnt s t ~ ~ d y  of the 
l3clndontE. a group of fossil rcptilcs occurring in tlic Triassic of 
germ an^- and Sortli America. The 13cIodont~ 11ave usually 
been regarded as ancestral Crocodiles, tliough many students of 
t l ic  groul) ham a(lniittcd possible affinities with Rl~ynchoccplialia 
and l~iiiosai~ria. Tlic niiitcrial iiwd i n  tlic prcsciit study. cliicfly 
from tlic gciicra , l ~ ~ . ~ / ~ , ~ ~ . ~ i , ~ h t , . ~  and h'hytittoht, yicldcd some 
palts 11Ca' to scicncc, r .  ,;'., tllc atlas and tlic clavicl<. Tlic pres- 
cncc of tivo ccrvical iiitcrccntra and a largc clavicle tends to ally 
the group niorc closcl)~ to tlic Rliynclioccplialia. The liyoid 
appi~aratiis was iound to be suspcndcd from tlic skull as i n  ,Ifn*- 

kr io ;  and tllcrc is strong cvideiicc tliat the carpals (alld prob- 
ably a l ~  tllc tarsals) remained cartilaginoits througllout life, 
Sumc doubt wa5 cyircs~cd rcgnrddiiig tlie Bclodont allccstly of 

In s i x  it agrccs rritli I! f h k i i ,  
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the Crocodiles, though it was admitted that tlic Ilclodonts stand 
near the Crocodilian stem. The suggestion  as made that the 
Relodonts may bclong on or very closc to tlic line of descent 
of the Ichthyosauria, occupying a position niidrvay bettvccn 
some Permian 'land-living Rltyncliocepltaliati and tlic marine 
Ichthyosauria of thc Jiirassic. In  siipportof this theory, many 
structures of tlic Bclodonts were shown to be such as one 
would expect to find in an ancedor of the Icltthyosa~rria, ,.. c,, 
position of nares. elongatcd premasillary, bicipital ribs, t1l-o or 
more cervical intercentn. abdominal ribs, form of sliouldcr-gir- 
dle, etc. Some other striictiirus, apparently i~iconipntiblc ivith 
this view. were shown to bc in reality not inconsisicnt with it. 

In  discussion of Dr. McCrcgor's p a p ,  Profcssor Osborn 
emphasized the iniportatice of the Rclodonts. and the conflicting 
nature of thc opinions rcg.arding tlicni. I40slcy placed tllem 
near the crocodiles as evirlencctl by his clioicc of thc name 
Parasuchin for the group. The palxontologists of tlic Stuttgart 
school relate thcm to thc Dinosaurs. Dr. NcCrcgoris tlie first 
to bring out the idea OC their rclatiotiship to tlie Ichthyo- 
sauria, and based as it is upoil many 11cw cliaracters clcscribcd 
for the first time. the theory is of great interest and iniportance. 

I'rofcssor Lloyd statcd that tlic cltief point of interest in 
Chryruiun p ~ ~ i c i / ~ i r r r d o r ~ ~ ,  il sub-tropical milriirc form. is in  the 
structure of tlic Icavcs. The surface of tlienc is sculptitrcd in  
the form of a mosaic. This ap l~x ia~ icc  is causcd by riccp and 
regularly-arranged involi~tious of tlic ciiidertnis. At t l lc bottom 
of each sulcus arc to bc found flagcllatcd and filandular hairs. 
such as have becn dcscribcd by Vcsquc for tlie Cmpor i t r .  
Tiansvcrse sections sl io~v that caclt clcnicnt of tltc ti~osnic cutl- 
tains chlorenchyma, which, though packed dcnscly aroitiiil the 
edges, forms in thc niiddlc a largc air-chamber. sugzcsting i n  
appearance the air-cltambcrs of certain IIcpaticm. Tlic leaf, a 
biracial one, is maintaiiicd in a vertical positioti. 

In a second pqw, Profcssor Lloyd dlrir attention to the 
occurrence, in Pfuis ,7qiiiliiio, of ncctarics tiear the bases of tlie 
pinnx. The activity of these glands reaches n niaxirnuni dur- 
ing the development of thc frond i n  spring and early sitmmcr, 
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at which tiinc largc drops of syrupy nectar exude from the 
openings. aliicli arc modified stomata. The object of the 
speaker was to call the attcntioll of teachers of general biology 
to tlic prcmicc, i n  a niucli-used laboratory type, of organs 
which, though dirco\-ercd by Francis Darwin in 1877> were 
v e q  gmcrally overlooked. 

In diiciissioii of Professor Lloyd's first paper. Professor Brit- 
ton remarked that thc author's rcsiilts were of value as throw- 
ing light 111mi the vescd question of the relationship of Cllry- 
souin to the golden-rods (Sn / iXp) .  The t x o  groups acre  
probably distiiict. It was also recalled tliat the late Dr. 
Grezory lind worked cstciisivcly upon the problem, but her full 
results had aevcr been publislicd. 

HESKY E. CRAhIPTOH, 
.. Srcrrfmy, 

SECTIOS OF GKOLOGY AND MINERALOGY. 

JhSU.\KY 21 ,  lgol 

Section mct at 8:r j 1'. hI., Dr. A. A.  Julien prcsiding. 
The iiiiiiiitcs of tllc last meetin; of Scctioll wcre read and 

Tlic iollor\-ing prozram was t l i en  ofreled : 
Richard E. Dodge, Tile I .ASUSLIDE~ OF THE ECHO ASD VER- 

William Hallock, S o w  PECLI.I.AR ~ I I S E H A L O G I C A L  EFmCrs 

Alexis A. Julien, A I'ETKOGKAPIIIC S-~CDY OF T m  SPECIMENS 

a p p m d  

airLroK CI.IFI:S. 

OF ~ l ~ i ~ T S l ! G  DlscHna,;li. 

DEscxineo BY I'XUFEFOR HALLOCK. 
THEODORE G. WHITE. 

s~Cril(l1y. 

SIXTIOX OF ASTHKOI'OI.OGT A S D  PSYCHOLOGY. 

JANIARY 28, rpor. 
Scction mct at S: I 5 P. Al., Dr. Franz Roas prcsiding. 
Thc mirintcs of tlic last mccting of Section s e r e  read alld 

apprnvcd. 
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The following program \!'as tlien offcrcd : 
Dr. A. Hrdlicks, C m m i n  R,iclnt. C ~ I A R A C ~ E R I S T I C S  OP T K E  

Dr. L. Farrand, THE A ~ E A  ISUIAXS OF OKEGOS. 
BASE OF THE S K U L L .  

SLNMANY OF I'APEKS, 

The first paper dealt v i t h  the middle laccrated foranicii. tlie 
petrous portions of the temporal bonus, mid the styloid The 
author demonstrated hie different stages of dcwlopniunt of 
these parts in priinatcs arid at differcnt stagcs of life i n  the 
whitcs, and tlic diffcreiiccs of tliose parts, Iully devciol~d, in 
the negroes. Indians and i\-lliteq, In tlie at la l t  rvliitcs tlie mid- 
dle laccrated foramcii is largc, tlic petrous portions appcar con- 
siderably sunken (bulging of sorrouoding parts), tlic styloid is 
wel l  dcvcloped. In tlic Indian tlic fornmcn is but a moderate 
size, in the negro small, in apes absent; the petrous portio~is are 
less sunkeii in the I i ic l im than in  tlic Ii~liitc, on. or almost 011, 

the Icvel wit11 the surrounding parts in  tile negro. hulginy inore 
or less beyond tlicsc in the primates ; tlic styloid is i n  titc ma- 
jority of C ~ S C S  sniall i n  t l ~ c  ncgro aiid small to rudiniciit~ry i n  
niost of tlie.Indians. iVhcrc the styloid is nirlinlcnrary the 
vaginal process o h  plays a conipcusatory part. 111 ivliites a11 
the mentioned stages of tlic parts describcd niny bc observcd 
at different periods of iilc. Bnin dul-ulolmcnt accounts for tlie 
difierenccs in tlic sizc of the middle laccrated foranicii and tlie 
relative position of the petrous portions. 

The second palm reportal obsurvations nndc by the a1ltllor 
on the language, customs, and traditions of the Alsca Indians 
of Oregon. 

CIIAKLILS H. J u i m ,  

HUSISESS A1ISF.TI"G 

FEIIKCAKY 4, l$Ol 

Academy met at 8. I j P. If.. President H'uodward prcsiding. 
The minutes ol the last business meeting were rend and ap- 

proved. 
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Tlic Sccretaiy reported from the Council a5 follows : 
The ~no~niiution of thc lollowing four candidates for llonorary 

i~icnibcrship : Cbarlcs Venioii f l o p ,  F.R.S., 66 Victolia St.. 
Lnndoli, S. \V., England ~ I‘mil Fisclicr, Professor of Chemistry, 
L’niversity of Ikrlin ; \Vlliarii Rams;iy, P1n.D.. LI..D., S.D., 
F.R.S.. Cnivcrrity Collcgc. I.ondon. 1Cngland ; Jamcs Ceikie, 
I.I..D., D.C.I ... F.R.S. (I,. S: E), University of Edinburgh, 
Scotland. 

That t l i i  Couiicil had voted not to inoniinate any corrcspond- 
ing niembers. 

That tlic Couiicil iromiiiatcd tlic {ol loai~~g re5idciit members 
to be promoted to F c l l o ~ s :  Dr. Hcnry E. Crampton. Ur. C. 
,I, t lc i ier .  Prof. Graliam I.usk. Dr. Charles I.ane I’oor. Mr. 
C. .I. I’wt. I)r. P:. I.. llnortidikc, I)r. I<. 5 .  \Voad~ortli. 

Tlic jccl-ctary also rcported tine list of officers to be nomi- 
nated nccordiir< to t lx by-laws. 

The follo1vin; Caiididatc for rc~ident mcmbersliip, approved 
by tlic Couiicil \\as duly clcctcd: 

Ilenii:iii C. h n p i i s ,  h ~ e r i c a n  ~ luscum or Satuml H i s -  
tor). 

I<ICH.XU E. DOPGE, 
R ~ ~ W ~ ~ J I . :  S w m r ~ ~ .  
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S U h l M A K Y  OF PAl,EUS. 

Photography was discovcred in 1 8 3 7  and the first astronomi- 
cal photograph was taken in 1840 by Dr. Draper of Ncw York. 
It was a photogiaph of tlie moon made 011 a daguerreotype 
plate and gavc grcat promise for tlic futurc. Hond i n  I Y S O  
madc the first photographs of tlie stars. Ruthcrford of Kew 
York in r S j 8  madc sonic rcniarlablc pliotograplls of the moon, 
and latcr some star photographs. 

Photograpljy has now becomc so valuable i n  astronomy that 
it is applicd in cvcry department. I t  is not true. hoacwr,  that 
it will displace tlic eye. Thcrc are certain fields ivlicrc the eye 
will be superior to the photographic plate, but in  many othcr 
fields photognphy has led to results that never could liavc been 
obtaincd by visual observation. I shall spcak to-night of work 
donc at  the Yerkcs observatory with J. tclcscope dcsigncd for 
visual observation. It is fortimate that this tclcscope \vas inot 
dcsigiicd for photography aloiic, for by the use of inctliods rc- 
cciitly devised it lias been possible to usc it {or liliotography and 
the results arc not a t  all iiifeiior to what they might haw bccn 
i n  a tclcscopc designed for pliotograpliy aloiic. 

Tlic forty-inch tclescopc of thc l'crkes Obscrvatory can be 
considered as a long canicra with a focal leiigtli of aboiit sixty- 
four fcet. Its field of view enrbraccs a circle i n  thc sky of only 
about fivc niiiiutcs of arc in  diameter. 10 p1ioto:raplling groups 
and clustcrs of stars this Ion; focal length makes it possibble to 
separate stars which would have bccn run tngctlicr into one 
rims with an instrumelit of shorter focal leiigtli. A means of 
countcncting thc iincorrcctcd chromatic aberration has becn 
deviscd by Mr. llitcliic o l  the Ycrkcs Observatory. Hc cn1- 

ploys a yellow collodion film in front of the plioto;rnpI~ic plate 
at tlje cyc end of thc instronicnt, by which the blue rays arc tilt 
of[ Suitable isochronmtic platcs siicli as can be found i n  the 
market arc used. This ,is a vcry incxpensiw nlcans of usitig the 
telescope for photography. A spccial form of guiding apparatus 
to kcep the star iniagc at tlic snmc point of tile plate has to be 
employed. On account of the unavoidable flcsure of the large 
telescope tube, an auxiliary telescope placcd parallel to the 
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tcicscol,c tube CallllOt be used. Tlic iniagc of another Star 
just oftllc pllotographic plate is made use of Ily means 
of a little cyc.piecc with a fine pair of cross hairs, attached to 
tliC Ilol([cr lr.lticl~ is adjustable in two directions at riglit 
a l l x l ~ s  to cacti other, the image nf the guide star is kept On the 

ction of i l i c  c~05s-liairs during the ctitire time of exposure. 
Tllc ~~liotographs takcn at thc Ycrkcs Observatory in this man- 
lier by l l r ,  Ritcliic are niucli fiiicr than those taken at I’otsdam 
ivith a photographic tclcscol~. 

.A most important application of photograpliy with this tele- 
scope will be tlic dctcrmination of tlic prallax of stars, which 
has not yet dccn donc to any extent by pliotograpliic means. 

l’liotvgraplis of small planetary ticbuls takcn with this tcle- 
scopc show more than can actually bc sccn with our eyes, in 
sonic cases for example, a radial structure. 

Tlic instrument can also be used to study stellar spectra and 
stellar evolution \Ye can pass by ri-adations from the types of 
hot nnd white stars like Sirius, to thc niorc ilcvclopcd and colder 
vncs iikc o w  stin. and then to the rcd stars. Tlicre arc two 
typcs of red stars and by tlic aid of their spcctra photographed 
with this telcscopv we 11a1-c detcctcd a rclationsltip between the 
tiyo type\, tlirougli the prcsciice of carbon bands. Even in the 
atnlosplicrc oft l ic  s i t t i  thcrc is a VET)’ t h in  layer of carbon vapor 
and abow this thc g a r s  of tlic cliromosphcre. In the red siars 
x c  i:aw this carbon vapor. which is very densc in one of the 
t y c s .  

Anotlicr itilportaiit line of work is that of mcasuring the mo- 
tinn of stars in the line of sight. I’rofcssor 1;rost uses tlir tita- 
nium line for this ~iurposc. and has just llad a nervspectrogr? I 
constructcd for t l l C  work. 

111 photogrqhing the qxctruni of Saturn with its rings, wc 
find ii faint band i n  the red. indicating the presctlcc of a corn- 
paratiidy dense absorbing atninrplierc 011 the Planet rv~licll is 
ahscnt from t l ic ri igs.’ . ’ 

\fit11 thc hdll O f  a spcctrotidfograpli, II’C are able to photo. 
graiili solar piihrltllctla. These Il~~otog~all~ls s~lOlr. tllat the 
mottliq of the sun’s aurhcc persists througllout tllc lli~l,~lnum 

~ P ‘ . .  
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period of sun spots as well as through the maximum. Promi- 
nences caii be photograplied nearly a.s ivcll with it as at times 
of total solar eclipse. 

Mr. Levison in his note, suggests that there is some emana- 
tion, probably Recqucrel rays. from tlic pastebuard of tlie boxes 
in which tlie plates are packed for the market. ~vhicli c a u ~ e ~  
their deteriontion. He found that if lic cut a star from the 
pasteboard of a plate box and laid it oii tlie sensitive side of a 
plate, the rvliole then  king enclosed in a bos for a week. whcn 
he developed the plate he found an image of tlic star. This 
would explain the deterioration at the edges of plates where 
they conic aearly i n  contact with tlic box. or the deterioration 
due to the pasteboard separators at the cdgcs of t l i ~  platcs. 
The aiitlior*s experiments led him to the suggestion that metal 
boxes ~vould be bctter for tlie plates than the pasteboard boxes. 
Wnpping xitb paraffine paper might also have the sanie eKcct. 

\VV s. I):\Y. 
.krdrt,:r. 

SECTIOS 01; BIOLOGY. 

FeilKcAllv 1 1 ,  lyol. 

Section met at 8:r j P. %I., I’rofcww C. L. lllistol presiding, 
Tlic niiiiutes 01 the last meeting. of Section were read and 

The following program was tlieii offerccd : 
D. T. MacDongal, ‘ ~ i ~ ~ C ~ ~ ~ ~ c ~ ~ ~ . l ’ o ~ s r ~  IS ‘ ~ I I E  Rl;r.:ir.ios 01- 

A. G. Mayer, TIIE VAKI,UIOXS or A SEKJ.Y-AIU~ES SPECIES 

approved. 

1.iGii.r ‘ro PLASTS. 

or MEDL.S.4. 
SUII\IAKI. UI’ l’:\l’F.llS. 

Dr. MacDougal stated that at, es;miiriatioii of all the data at 
hand s l i o ~ r s  no comespondelice among the maxinia, minima, 
arid optima of intcnsities of light with regard to the wnous ill- 

Auences everted upon thc plant by light, and that the current 
conception of pho/o/o,nir is tiot baml upon wcll-rlcfintd gener- 
alizations. 

Etiolative phenomena of plants are irritable reactioiis, con- 
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sisting (hiefly in the elongation of organs which would carry 
the cl~loropliyl screens and reproductive bodies Up into the 
light. Ligllt is not necessary to the motility of protophsm o r  
to activity of the motor mechanisms of such plants as Mi. 
,>io~n ; the condition known as riwkwm-rigor does not exist. 
Apparances commonly supposed to be due to rigor of dark- 
ness are pathological phenomena occasioned by the disintegra- 
tion of chloropliyl and other substances. 

Light may exert a direct chemical (disintegrative) effect upon 
the constructive material of the cell, but it does not retard 
growth ; on the contrary, it accelerates growth among the a l p .  
Evidence that light exercises a paratonic iofluencc upon plants 
is not at hand, and no observations could be found by the 
speaker supporting the conclusion that a similar retarding influ- 
ence of light upon growth occurs among animals. 

I n  discussion of Dr. MacDougal's paper, Mr. M, A. Bigelow 
called attention to some experiments made by him, under the 
direction of Professor C. R. Davenport, to determilie the influ- 
ence of light upon embryonic development and post-embryonic 
growth i n  Amphibia. Light does not retard, but rather accel. 
crates developmental processes, tlie effective rays king red in 
embryonic and blue during post-embryonic stages. 

Dr. Mayer stated that in iSgS he had discovered a pentam- 
erous Hydromedusa at the Tortugas, Florida. and had named 
it ~ ~ ~ ~ l ~ ~ f ~ ~ ! i ' f i n ~ c ~ i l ~ f f l .  In this form then: are five radial canals, 
five lips, and fiw gonads 72' apart, instcad of four of these 
various orgalis at intervals of 90"~ as in other Hydromcdusz, 
In i t 5  anatomy it is related to the genus E ~ ~ ~ ~ t t h m ~ ,  being very 
close to E.jvl lcnln,  which also occurs a t  the Tortugas. It is 
probably the ilcscendant of some E p k m i s ,  and seems to be a 
ne!vIy-arisen species. No studies have as yet been made by 
zooiogisls up011 the variations of such forms. 

The medusa is liighly variable. Out of 1,030 individuals 703 
are nor~nal radially symmetrical medusz, with five t-&,l 
a i d  five lips at intelvals of ~ z ' ,  ahlle 297 are abnormal in Some 
respect. Iuving 4. 3, t,  or 6. 7, 8 canals or lips. I t  is remark. 
able that fully j O %  of the abnormal individuals are radially 



RECORDS 99 

symmetrical. The greater the dcparture from the normal form 
the smaller is the ratio of radially symnietricai individuals. 
Thus only I 1.2% oi the medusx having five canals are irre- 
gular, while 3+33v/n of those with four or six canals are irre- 
gular ;  in medusr with sewn or thrcc canals 50% are irrcgular, 
while 10'0% of those with two or eight canals are so. The lips 
show a decided tendency to revert to the ancestral ~iumbcr of 
lour, at intervals of go', but the canals, on tlir contrary, incline 
toward the higher numbers. Wc have herc a medusa r r l i ic l i  is 
continually producing radially symmetrical sports, and is initiat- 
ing, so to speak, what might become neiv species w r e  con- 
ditions favorable. 

On comparing the variations of P. p i t d o  with those oi F, 
follt,nta or Eiicopr, one is struck with many reniarkablc family 
likenesses. This is espccially true in the former comparison. 
Similarity of the variations, the likeness of their abnormalities, 
in these closely-related forms, iiidicatcs apparently a race kinship. 
The abnormal young of P puitcztn appear to survive fully as 
well as normal individuals, and abnorniil medusx mature their 
gonads quite as commonly as the inornial forms. The former 
arc not rvreded out by natural selection, yet they Iinve not suc- 
ceeded in establisliing nciv types of medusx. 

In discussion of Dr. Maycr's paper, Dr. MacDougal spoke of 
a sport of Popiilrrs tvii i idmito,  discovercd by Dr. Britton, in 
which the irritability to gravity of the leaves liad bceii reversed 
so that they now pointed downwards. The reversa! appeared 
in the buds. Xew plants propagated by grafting retained the 
positive gcotropisni of the leaves. It ivas also stated that the 

d 1  weeping" varieties of ccrtain trccs w r c  usually produced in 
this way. HESKY E. CKA>Il'TO?r, 

s<~cr<'toly. 

SECTION OF ASTHROPOLOGY .AND PSYCHOLOGY. 
FEnuUAKY 1 5 ,  1901. 

Section met S:15 P. AT., Professor J. JIcK. Cattell presiding. 
The following program was oKercd : 
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Dr. D. R. Major, PIIVSICAL AND ?+2sTAL TEsE OF SCHOOL 

A. E. Spit&, THE DRAISS OFTIVO DISTISGCISHED YHYSlCIANS, 
CIIII.UI<ES. 

DR. EIIOUARO Smuts ASU 1x1s SOX Dlt. E D W A R D  SEGUIN. 

SCllMARY OF I'APERS. 

The first paper rcportetl the results ofphysical and mental tests 
011 scltool childrcnof high and lun. class standing. the aim of these 
tests k i n g  to dihcover what relation, if any. exists between class 
standing and the ability shown in thc particular tests uscd. The 
tests were as follows : visual and auditory memory for figures 
and words. striking out of A s ,  naming 100 words, copying 
columns of figures, weight discrimination. perception of size, 
sensation .area test as used in the Columbia laboratory. cyesight, 
age and talkativeness. The tests wem made on I 50 New York 
City school children, 68 having high class standing, 82 low. 
The results. of t he  tcsts tend to show that tlic class standing 
bears a close rclation to tlte ability to pronounccwords, to care- 
fulness or accuracy i n  striking out A s ,  to memory for words, to 
eyesight, to agc (the aacrage of the good pupils being less than 
the avcrxge agc of thc class) and to talkativeness (the good 
pupils b c i q  as a rule talkative). Tlterc is apparently little, if 
any, relation bctivccn class standiitg aiid the ability shown in the 
otlicr testr: mcntioncd. Tllc study, however, is not cotnplcted 
and tlic oiiiiiions cspresscd lieic are subject to change. In 
addition to the IKC madc of the stairdard psychological tests, an 
attempt is being madc to dcvix  tcsts to detcrniinc the presence, 
tn;itiirc and quality or irortlt 01 apperception activities. 

'fix second paper dcscrihcd with special rcference to their 
similnritics, thc brains of tao  clistii~guislied physicians, Dr. 
l'douard Scguin ilnd his son Dr. Ik lwrd  C. Sepin. The most 
striking similarity iliscowrable in  tltese brains is tltc unusual 
development it1 thc left insitla. Titis siniilarity was attributed by 
the author to heredity, and was held to be the physical basis 
for thc high t Y p  of ability shomn by both the Seguins in the 
use of language. 

CHARLES H .  JUOD, 

Srcrctary . 
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SECTIOS OF GEOLOGY AND MINERALOGY. 
FEUKUARY 18 ,  IQOI. 

Section met at 8:15 P. M., Dr. A. A. Julien presiding. 
The minutes of the last meeting of Section were read and ap- 

The following program was then offered : 
proved. 

George I. Finlay, THE GRASITE OF BARRH, VERNOST. 
A. A. Julien, NvrE OX A SASv FULCUR~TE FRON POLAND. 

SUYHAHP OF PAPERS. 

Mr. Finlay described the occurrence of the Harre granite as 
a singlc intrusion through the country rock, whic11.is a biotite- 
schist, in the southern portion of Barre township. Nanyinclu- 
sions of the schist are found in  the granite, and this rock has 
almost surrounded other masses of the schist, which remain in 
place, with their original dip and strike unchanged. The 
speaker employed a scrips of original lantern views to illustrate 
the character of the jointing, the " onion structure," and thc 
zones of shearing together with certain large systems of joints, 
standing at right angles to each other. resuiting from pressu;e. 
Microscopic rxamination s h o w  that the granite consists of 
microcline and orthoclase, plagioclase in very small amounts, 
quartz, biotite and muscovite, with occasional crystals of apa- 
tite and magnetite and rarcly pyrite. Variations in thc shade 
of the marketable granite, from very light to very dark gray, 
are due to the relative amount or biotite which it contains. 
The rock is of medium grain and its constituent minerals are 
but slightly weathercd. Pegmatitic offshoob, traceable directly 
to the granite mass, were recorded by Mr. Fiday, and their dy- 
namic effects on the enclosing schist were illustrated. The 
contact metamorpliism of tlic schist is inconsiderable. I t  is 
chiefly shown in the greater abundance of biotite and quartz in 
the immediate vicinity of the granite. Two dikes of augite- 
camptonite wcre found; onc i n  the granite, the other in the 
country-rock. They are noticcable for the manner in which 
they have weathered. A t  times sixteen S U C C ~ S S ~ V C  shells may 
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be co1ilitetl \vliicli arc ready to brcak away from tllc mail1 mass Of 

tile dikc. >fctition \\.as also made, in discussing thc glacial geol- 
ogy of the region. of sand plains and of two well-dcvclopcd eskers. 

.'rile p a p r  \vas discusscd by I'rofcssor Kemp and Doctors 
Julien and White. 

Doctor Julien csliibitcd a slxcimcn of fulguritc formed from 
santl in I'oland, wit11 a scrics of photo-micrographs wliich he 
had macle from tlic samc: Sonic ncw features in fulgtiritcs were 
pointcd orit i n  this spccitncti ; pustules of glass 011 the inner 
lunicli, glnss fibres on tlic cstcrior and adhcring sand-grains, 
two-tliirtls of \vhich consisted of ortlioclasc. 111 the thin cross 
section, csaiiiination of tlic niinutc gas cavitics showed the ab- 
scncc of condcnsed ivatcr-vapor, and this indicated a dilatation 
of both lunicn and cavities by air, more than by steam. The 
radial arrangement of layer cavities, the horn-like projections on 
the outside of the tube, and tlic pustulcs along the lumen, wcre 
.all sliown to be connected with relief of intensc pressure out- 
\vartlly during the clcctric dischargc, or inwardly, during the 
reaction after its passagc. This fulguriti is of furtlier intcrest 
i n  prcscnting tlic first instance yet obscrvcd of devitrification, 
tlic glass bciiig gcnrr;tlIy filled with dclicate crystallites, appar- 
cntly of fcldspar. Ail the bubblcs, Iiowcvcr, are enclosed in 
pcllicles of Iioniogciicous glass, and some of thc larger within 
a coating of suddciily cliillcd glass, which is frce from crystal- 
litcs. The relation of tlicsc facts was discusscd in reference to 
Lagorio's view as to the difficult saturation of a niagnia by  the 
constittictits of feldspar. 

Otlicr occtirrcnccs of fulgtirites wcrc discussed by Doctors 
Kemp, Levison and White, 

TIIEWORE G. LVHITE, 
St'l.r.f,lnty. 

ASSCAL hIElCTI XG. 

I'L'IIl<L.AIiY 2 5 ,  1901. 

r\catlcm). InCt  for the h n u a l  hketing at 8:15, Presidelit 

IlCpOrtS Of the officcrs for thc past ycar were called for and 
\Vootl\sartl iri tlic cliair. 

prcscntcd in  tlic ffdlowing order : 
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The accompanying repqrt of the Corresponding Secretary war 

The report of the Recording Secretary, herewith filed. was 

The accompanying report of the Treasurer was rcad and re- 

The accompanying report of the Libraiian was read. 
The following nominations for Honorary .\!embers. selected 

by the Council according to the By-Laws, were rcad, and tlie 
Secretary was instructed to c u t  one ballot in  each instance, 
which was done. 

Charles Vernon Roys, F.K.S., 66 Victoria St., S. !\I., Lon- 
don, England. 

Emil Fischer, Professor of Chemistry, University- of Herlin, 
Germany. 

William Ramsay, Ph.D., I.L.D., D.Sc., F.R.S.. F.C.S., Pro- 
fessor of Chemistry. University College, London. England. 

James Gcikie, LL.D., D.C.L., F.R.S. (L. & E.), Murchison 
Professor of Geology in the University of Edinburgh, Scotland. 

The following list of Fellow, nominated by the Council 
according to the By-Laws, was read, and the Srcretag- was 
empowered 10 cast the affirmatirc ballot of the Academy there- 
for, which was done. 

Dr. Henry E. Crampton; 
Dr. C. A.  Herter, 
Dr. Charles Lane Poor, 
Dr. E. L. Thorndike, 
Dr. J .  G. Curtis, 
I’rofcssor Craliam Lusk, 
rvk c. A. Post, 
Dr. R. S. U0odw0rth. 
The President then appointcd as tellers Dr. \Vieclrmann and 

Ballots were distributed. votes received and coullted, 

read by the Recording Secretary 

read. 

ferred to the Finance Committee for auditing. 

Mr. Tufts. 
and the following list of officers elected : 

President, Robert S. \Voodmard. 
First Vice-President, Nathanicl L. Britton. 
Second Vicc-President, 1, McKcen Cattell. 
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Corresponding Secretary, Harold Jacoby. 
Recording Secretar)., Richard E. Dodge. 
Treasurer. Charles F. COX. 
Librarian, Livingston Farrand. 
Councillors: Franz Boas, Charles H. Judd, Charles A.  Dore- 

Cuiators : Harrison G. Dyar, George F. Kunz, Alexis A. 

Finance Committee : John H. Hinton, C. A. Post, Cornelius 

The President then delivered his Annual Address entitled, 

A t  the close of the address a vote of thanks to the President 

Adjourned. RICHARD E. DODGE, 

mus, M. I. I’upin, Frederic S. Lee, L. M. Underwood. 

Jiilien, Louis H.  Laudy, E. G. Love. 

Van Brunt. 

“ Observation and Experiment.” 

was moved by ex-president Osborn, and carried. 

Rccordittg Sccrctary. 

REPORT OF T H E  CORRESPONDING SECRETARY. 

The number of honorary members now on the Academy lists 
is forty-one ; corresponding members, two hundred and six. 

There have been five losses by death in the last year, naniely 
Professors Richard Ackerman, Silas Newcomb, Hugo Geinitz, 
P. S. XIichie and Sir Joseph Hooker. 

Respectfully submitted, 
WILLIAM STRATFORD, 
Corrrspottdittg Si*crt.hyy. 

REPORT OF RECORDIKG SECRETARY. 

During the last Academy year the business of the Academy 
has progressed in the customary paths. The several sections 
hnvc lield their usual meetings, with ordinarily the same attend- 
ancc as in former years. The Councils have held the meetings 
prcscribed by the By-Laws, and have accomplished several im- 
portant objects. On the whole, however, the year cannot be 
called a ycnr of progress. 

During the last year there have been eight meetings of thc 
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Council, eight business meetings, thirty sectional mcetings, one 
public lecture, and one public reception. A t  the sectional 
meetings there have been scventy-four papers prcscnted, which 
may be classified as follows : 

Anthropology 4. I’alxontology 2. 

Astronomy 3. Physics 1 5 .  
Botany 2. Physiography 2. 

Chemistry I .  Pliysiology 2.  

Geology I 5 .  I’sychology 12.  

Mineralogy 4. Zoology 9. 
Miscellaneous 3. 

There are  a t  present a total of 32 I Resident Members, and 
96 Fellows. 

Thc Annual Reception and Exhibition was hcld in April at 
the American Museum of h‘atural History, and provcd as usual 
eminently successful. Owing, howcver, to financial stringency 
on the part of the Academy it has been voted to recommend to 
the succceding Council that no Reception be held in the year 
1901. 

The accomplishments of the year leading to increased effi- 
ciency in the Academy work arc first, the establishment of a 
scries of publication rules that will make the future work of the 
Editor, and thc cost of publication, much less than formerly ; 
secondly, the vote to establish a budget for the next fiscal year, 
within the limits of which each officer will be required to work ; 
thirdly, the hiring of the rooms of the Chcniists’ Club for the 
meetings of the next year, at ;I greatly reduced rental, with ac- 
commodations equal to those which we iiow enjoy ; and finally, 
a vote to scnd the ANSAU and MmfoIHs only to those members 
of the Academy signifying their desire to receive them. 

The  publicatioiis of the academy have been unfortunately de- 
layed during the last year, owing to no fault of the Editor ; but 
the current volume will be very shortly completed and issued. 
Owing to the expense of thc currcnt volumc the amount of 
publication possible by the Academy during the present year 
will be scriously reduccd, unless a publication fund call be 
established. 
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It should also be recorded that the Council, in June, 1900, 
presented to I'rcsidcnt Morris I(. Jcsup, of the American MU- 
seum of Katural History, a letter of congratulation and good 
~vishcs on tlie vccasioil of his seventieth birthday. 

RICHARD E. Dowx, 
Rrcordiq S r m f m y .  

REPORT OF TEE TBEASURER. 
Recn ITS. 

Balaiici. as pcr last Aniiual Report! . . . .  $2,239.1 I 
Mortgage paid off, account Permanent 

I;llIid.. . . . . . . . . . . . . .  51,202.75 

I '  ' I  acCo~~~~tAudubon Fund 1,797.2j 3 ,000 .00  
Income, Permanciit Fund ............ 426.35 

" Audubon Fund ............. 99.04 
' I  Publication Fund. ........... 90.00 61 j.42 

Life Membership Fccs . . . . . . . . . . . . . . .  200.00 

Initiation Fees ..................... 75.00 
Annual Dues, 1897 ................. 10.00 

1898 . . . . . . . . . . . . . . . . .  30.00 ,' 
1, 18 gg . . . . . . . . . . . . . . . . .  170.00 

190' 50.00 2,655.00 
# I  1900 . . . . . . . . . . . . . . . . .  2j39S.00 
I ................. 

DISBURSEJIESTS. 84754.33 
. . . . . . .  Cost of Publications s214W.72 

Lcss Salcs . . . . . . . . . . . . .  30.06 
Cost of Publicatioas (paid by 

Audubon Fund). . . . . . . . .  
Rent of Rooins . . . . . . . . . . .  
7th Annual Rcccptioii ...... 
Dues to Scientific Alliance . . 
Lectures.. . . . . . . . . . . . . . . .  
Espeiises of Itccording Secrctary., . . . .  

1-ibnrian . . . . . . . . . . . . . . .  
Trcnsurer . . . . . . . . . . . . . .  

Gencral cspciiscs . . . . . . . . . . . . . . . . . . .  
Balancc on hand.. . . . . . . . . .  , . . . .  

- . . - . . __ 

I 

309.72 
5 10.00 

329.68 
32. j8 

29'44 

41.93 

20.00 

363.95 

78.37 4,447.33 
$423 37.20 
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BALASCE SHEET. 
FEIIKUAKY 2 j ,  I ~ I .  

Dn. Cm. 
Permanent Fund.  . . . . . . . . . . . . . . . . . .  S 10,426.43 

I 3 2  3.69 

ancc) ........................... 81.90 

Publication Fund . . . . . . . . . . . . . . . . . . .  
Audubon Fund. I ,897.3 j 
Income, Audubon Fund (uncspended bal- 

Investments, I3onds and JIortgages. 

.................... 

a/c Permanent Fund. . . . . . . . . . . . .  7,200.00 
a,’c Publication Fund . . . . . . . . . . . .  r,Soo.oo 

General Income Account. . . . . . . . . . . . .  89-7.07 
Cash on hand.. .................... 4337.20 

514,319.17 lq.329.27 

Exaniined and found correct. 
(Signed) 

joas H. HIXTOS, 
Chmriitiiii, 

For Finance Committee. 

REPORT OF THE LIIlllARIr\N. 

The work of the Library during the past year has becn 
mainly directed toward keeping the accessioiis catalogued aiid 
in order. This, it is bclieved, has bcen siicccssfully carried out. 
The current numbers of the more promilinit periodicals are 
placed upoii accessible slielvcs arid upon the coniplctioii of any 
volume are arranged permanently with their respective sets. In 
tliis connection it is desirable to call attcritloti to the crying need 
of binding many of the acccssions of latc years. Hundreds of 
volumes are storctl in  their pamphlet form, a i d  mucli injur). and 
loss is the result. During the last ycar the Librarian n.as able 
to have some sixty volumes bound, but financial striiigcncy lias 
prevented any considerable work in tliis tlircction. 

BY arrangement wit11 t ~ i c  autliorities of the ~ c w  l’orli ko- 
tanical Garden, the bulk of the botanical portion of the library, 
which since thc removal to Schermerhorn Hall at Columbia 
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University had beeti stored in boxes, has now been deposited in 
the libnry of thc Garden at Hronx Park, and is thus more 
available than lierctoforc for gene121 reference. 

T]ie Librarian takes pleasure in reporting a gift to the Acad- 
emy from Professor D. s. Martin, of about a hundred volumes 
of miscellaneous scientific interest. 

Tlic statistics of the Library are at this date approxinlately as 
foll0ir.s : Volumcs (bound and unbound) at Columbia Univer- 
sity, 9,000 ; Pamphlcts at Columbia University, 2,000 ; Volumes 
and Pamphlets at Columbia C'niversity, 3 jO. 

Tlialiks to the activity of Messrs. Van Ingen and White, as- 
sisted by Mr. Graham, the files of the Academy's publications 
have bcen brought from a state of chaos to one of order, tlie 
exchange list has bcen revised, and thc busincss of corrcspond- 
cnce and exchangcs is now carried on with promptncss and 
regularity. The Librarian takes this opportunity to call the 
attcntion of the Academy to the absolutc necessity of consider- 
ing the disposition of the library in the immcdiatc future. We 
h a w  practically rcaclied the limit of accommodations it1 the 
library room, and tlic department of eschangcs is housed in the 
Gallcry of tlie Muscum of Fossil Plants and Vertebrates, in 
Schcmicrliorn Hall of Columbia Lnivcnity, solcly by courtesy 
of the Department of Geology, and has aircady exceeded the 
space which that dcpartment can conveniently spare. Radical 
measures must be adopted in tlic near future or the library must 
close its doors. Respectfully submitted, 

Livixcsros FAIIRASD, 
Librminri. 

IIUSINESS M1;LTISG. 

M A l t C N  4, 1 9 1 .  

Acadeniy met at 8: I j P. sf., President ii'oodward presiding. 
'The minutes of the last busincss niecting &re read and ap- 

The Sccrctary rcportcd from the Council as fol1oir.s : 
proved. 

That a budget had beeti adoptcd for the ensuing fiscal year ; 
that the Academy had voted to subscribe to 'the 5th Inter- 
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national Congress of Zoologists, and to appoint Professor E. B. 
Wilson delegate. That the rnectings of the next year would be 
held at the rooms of thc Chemists’ Club, 108 \Vest 55th Street. 
That  the delegates to the Scientific Alliance would bc 1’res;dent 
Woodward, r~-v-nj%io, Mr. Cox, and Professor H. F. Osborn. 

RICHARD Ii. DODGE, 
Rrcoriliiig .Swt*fmy. 

SECTION OF ASTRONOMY, PHYSICS AND 
CHEMISTRY. 

MARCH 4, 1901. 
Section met a t  8.25 P. M., Professor J. E;. Rees presiding. 
The  minutes of the last mecting of Section were read and ap- 

The folloiving program was offered : 
B. S. Woodward and J. W. Miller, Jr., THE EL.isirc 

proved. # ., . 

PROIJEKTIE5 OF HEI.TCAL SIWSGS. 

F. L. Tufts, A I’IIOTOGRAPHIC STUDY OF THE AIR ~ I O V E -  

Before thc program of the evening, an election of officers of 
the Section was held, resulting in the election of Prof. \Villiani, 
Hallock as chair mar^ and Dr. F. L. Tufts as  Sccretary of the 
Section for the ensuing year. 

MEKTS NEAR T H E  MOUTIl OF AX OItGAS I’IPE. 

SUhlIWAHY OF I’AIJPEHS. 
In his paper, Dr. Tufts describcd preliminary experiments 

in which he applied the ‘‘ method of s t r i s  ” similar to that used 
by Toeplcr,. Hoys, Wood, and othcrs, to the study of thc vibra- 
tions within an organ pipe. The pipe uscd had sides made of 
plane paiallel glass plates. The tongue of air at the mouth of 
the pipe was made visible by using air mixed with alcohol vapor, 
which changed its optical dcnsity. Thc vibrations and air cur- 
rents within the pipc were made visible by the introduction into 
the  pipe of small jets of illuminatillg gas. Thc intermitter~t il- 
lumination uscd was the spark betwcen magnesium ribbons 
from an induction coil. I t  was found quite easy to adjust the 
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rate of interruption of the coil so as to produce a stroboscopic 
effect, and thus the movenicnts of the tongue of air in the mouth 
of the pipe atid the vibrations and air currents in the pipe could 
be readily follorsed. 

Tlic same method was also applied by the author to study 
the behavior of unignited jets of illuminating gas wlren acted on 

Thc paper was illustratcd by a number of photographs of the 
‘ by sound ~ n v c s .  

phenomena observed. 
W. S. DAY 

Scrretnry . 

SECTION OF BIOLOGY 

MARCH 1 1 ,  I ~ I .  

Section met at 8:1 j P. hl., Professor C. L. Bristol pre- 

The minutes of the last meeting of Section were read and 

The following program was then offered : 
H. F. Oflbon, STSTE)IATIC REVISION OF THE AI~ERICAN ECXENE 

siding. 

approved. 

PRIJIATES AND 01: T H E  RODEST FAMILY MI’SODECTID~E. 

0. P. Hay, THE CoJiposrrios OF THE SHELIS OF TURTLES. 
1. A. Bigelow, SOME CO~IPARISONS OF THE GERM-LAYERS 1N 

Es.ro>iosrRxA C K v s r x u .  
Prior to the reading of papcrs, a coniniunication from the 

Sccretary of thc Academy was read, stating that a grant of $100 
from the John Strong Newberry Fund had been authorized by 
the Scientific Alliance, and as tlic subjccts in which an award 
might be made this year were Gcology and Pahontology, he 
would bc pleased to rcccivc a nomination from the Section of 
Biology. On motion of Professor Osborn the matter was 
referred to a committee consisting of thc Chairman and two 
additional nicnibcrs. Tlic Clinir nominated Professor Osborn 
and the Sccretary of thc Scction. 

Profcssor Charles L. Ihistol and Dr. Heiiry E. Crampton 
were re-elccted Cliairnian and Secretary respectively. 
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Smmw 01: PAPERS. 
Professor Osborn stated that the only fossil Primates at pres- 

ent known are those in the Eocene. The supposed Oligocene 
genera described by Marsh and Cope have proved to  belong to 
the Artiodactyla. Associatcd throughout with the discovery and 
literature of the primates is the family Xxodectidac, including 
Mimtitcks of the basal Eocene or Torrejon beds ; Mathew has 
suggested that this animal is a rodent. Careful comparison of 
this type with the supposed primatcs Gtiodoiitwiys of the Mid- 
dle Eocene and Microcyops of the Upper Eocene proves that 
these animals also belong probably with the Rodentia ; they 
represent a primitive stock with strong affinities to  the Tillo- 
dontia which are thus brought nearer to the ancestral rodents. 
This conclusion removes all these animals from the primates 
where they have hitherto been placed. This leaves three fami- 
lies of monkeys as follows : Hypsodontids including Hjpsodiis 
and Snrcolenirir, animals of medium size rctaining the typical 
series of 4 teeth ; a second family, the Xotharctids, including 
PClj,codtrs and ivotharctits, animals of larger size, with teeth 
reduced to 40 by the loss of 4 incisors, and like the foregoing, 
comprising long-jawed types ; and the third hmily, thc famous 
Anaptomorphidae of Cope, short-jawed, very progressive typcs, 
with 36 to 32 teeth, the premolar series being reduced. The 
identification of these families with the Eocene i3dapidis or  with 
iVecrofritriir of Europe is not sustained. The Hppsodontida and 
Notharctida. are well distinguished by sexituberculate superior 
molars. 

Dr. Hay called attcntion to the fact that for a long time 
there has been much discussion. regardillg the origin of the 
elements entering into the shell of turtles. As to the bones 
known as costal plates, the great majority of anatomists have 
held that they have resulted from the uniou of derrnal bows 
with the underlying ribs ; the neural platcs from the union of 
dermal bones with the neural archcs. Rccerltly Goette has 
studied the development of the costals and neurals of the 
young of Chduiv sgimirntn. He finds that the ivllole COS- 
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tal plate develops continuously from bone which appears be- 
neath the perichondrium of the cartilaginous ribs. KO part 
of either the costal plates or of the,  neurals arises in the 
skin. \\'liile accepting Goette's results as established, the 
speaker did not accept his conclusion. Neither did he accept 
the other view that the costals and neurals are composed of 
dermal bones united with those of the internal skeleton. The 
speaker held that there were originally three strata of bones 
on the dorsal surface of turtles. One of these was in the skin, 
and is represented by the mosaic found in the skin of Drrttro- 
r R t . ~ s .  Another layer was sub-dermal, and this united with 
elements of tiie 'third stratum, namely the ribs and neural 
arches. The union has become so complete that the bones 
arise from the same centres. These three strata of bones on 
the dorsal surfacc correspond to those which are found in the 
ventral ivall of the Caiman, viz., true ribs, '' abdominal ribs," 
and bony dermal scutes. 

Jfr. M. A. Bigelow compared the germ-layers of various 
Crustacea with especial reference to the Cirriped Lcpns. I t  
was pointed out that in the cleavage leading to the segregation 
of the germ-layers there are very many resemblances between 
L.cpns and other Entomostraca. L r p  reshbles  most other 
Crustacea with respect to the position of the blastopore, and 
the extension of the-entoblast and mesoblast from that region 
as a staiting point. In &ns, as in most other Crustacea, the 
mesoblast and entoblast originate from cells which, speaking in 
general terms, at first lie in the blastoderm and later migrate 
into the c l e a ~ ~ g e  cavity. Rut among these immigrating mes- 
entoblastic cells one can distinguish the individual cells of ento- 
blast and t \w varieties of mesoblast--entomesoblast and ecto- 
blast. There are ohservatioiis indicating that similar conditioos 
exist in other Crustacea. 

HENRY E. CRAMITOX, 
Sicretarj: 
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SECTION OF GEOLOGY AND MINERA1,OGY 

MARCH 18, 1901. 
Section met a t  8:15 P. M., Dr. A.  A. Julien presiding. 
The minutes of the last meeting of Section were read and ap- 

Dr. A. A. Julien and Dr. Theodore G. White were re-elected 

The following program was then offered : 
J. F. Kemp, THE CABIDXO-ORDOVICIAN O U ~ L I E R  AT WELLS- 

G. van Ingen, A METrioD OF FACILITATISG PHOTOGRAPHY OF 

proved. 

Chairman and Secretary respectively. 

TOWS, HABIILTOS COUSTY, XEIS YOHK. 

FOSSILS. 
SUMMARY OF PAPERS. 

In introducing the main subject of the paper, Professor Kemp 
gave a brief account of the physiographic problems presented in 
the Adirondacks and of the significancc of the smaller outliers of 
Paleozoic strata which occur within the crystalline area. H e  
then discussed the Wellstown exposure and described it in  much 
the same way as he has already done in print in the 18th 
Annual Report of the State Geologist of New'Yotk, page 145. 
The gengal  conclusion favored the existence of land areas 
of ancient crystalline rocks in the vicinity of Wellstown, and it 
seemed to  the speaker that thc peculiar sediments could not be 
explained in any other way. Pebblcs as.  large as  one's fist, of 
gneiss similar to that found in the ancient hills, are imbedded 
in the Trenton limestone, and much sand is found in the lime- 
stones of both the Calciferous and the Trenton. It was ad- 
mitted that the present valley is due to faulting, as has been 
previously claimccl by Doctor R. Ruedcmaiin, but the shores 
of the late Cambrian and early Ordovician could not have been 
far from the prcpent outcrops of the Palzozoics at b'ellstown. 

Mr. van Ingei,'and Doctors Levison, Dodge, White and 
Julien took part in the discussion of the paper. 

Doctor Julien remarkcd, in regard to the sand found in the 
limestones to which Professor Vemp referred, that although the 
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smaller alld aligular portion of the sand, in d i ich  feldspar is 
col l l~~ol l ,  and particles of garnet, cpidotc and menacanite also 
OccIIr, tnay possibly bc rcsidual, dcrived from decay of gneiss 
adjacent to sliores of tlie ancient basin, the prcdominaiit 
quartz grains, \rell-rounded and even pcrfcctly spherical, could 
not possibly be of that origin. These Doctor Julicn has already 
discussed bcforc the Academy and elsetvlrcre, pointing out that 
their sculpturc indicatcs prolonged action durillg agcs before 
they assunictl sphcrical forrii and that although found in scdi- 
nicnts, loose or consolidated, of all ages from the quartzites. of 
tlie Lau?cntian down to tlic sca bcachcs of the prcscnt day, 
along river, lakc and ocean, they reprcsent in all cases ancient 
materials which have been worked up over and over again from 
peiiod to period. In tlic Yotsdani of the Korth American con- 
tinent they Itam becn accuniulated in an estensivc outcr-bcach 
deposit, the result of an ctiormous rcsorting ofmatcrials through- 
out the vast Cambrian time. These “ palcosphcres ” were 
doubtless dcrived from the samc Potsdatii horizon which has 
yicldcd tlie oolitic quartz sand of the I ‘  singing beach ” on the 
shores of Lake Champlain, near Platisburg, not niany miles 
from tlic \Vellsto\\~n outcrop of the Ordovician limestoncs. 
As to their mctliod of transport, they had ccrtainly not been 

swcpt into this limestone basin by currcnts, since the absence of 
sorting and tltc~pnrallel disposition of their ases showed that 
t h y  had been tlroppcd down from the surface in  a continuous 
gentle sliowcr. The conditions which havc favorcd this have 
bcen studied abroad as well as along our Atlantic coast aiid 
consist, first, of the coating of sand from tlic .,beaches along 
sheltered bays, such as Long Island Sound, on cvcry quietly 
rising tide, then its scaward transport, often to hundreds of 
miles oK the coast, commonly cauglit in the dredges of survey- 
ing stcamcrs, as noted by Vcrrill and others, and its constant 
deposition over tlic bottom, as illustrated by soundings at great 
di.utanccs off Santucket. Such a sand transport was plainly in 
progress over the quict enibayment occupicd by this limestone, 
from surfbunding bcachcs supplicd from the decay and &sin- 
tCgratiOn Of an ancicut shore of Potsdam and Calciferous sand- 
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stones. The various sands refcrred to in tliese remarks \\'ere 
illustrated by photoniicrograplis. 

A Mtthd of Foci1itotiii.y /%otoxrop/y of fiisds was described 
by Mr. Gilbert van Ingen. Tlic speakcr notcd tlic difficulties 
met by all invcstigators in tlie illustratioti of tlicir specimens. 
All methods by which tlic published figure is tlcrivcd from an 
original drawing produced by Iiand-work arc dcpcndent for their 
degree of correctness upon the accuracy of ej'e and skill of hand 
of the dnuglitsman. Such figures contain a vatiablc percent- 
age of the pcrsoiial elcnicnt whicli tlic artist unconsciously in- 
corporates into his work. The majority of investigators find it 
difficult to produce a drawing of satisfactory csccllence and at 
the same time h a w  not a t  their disposal tlic mcans whcrewitli 
to engage the services of a traincd artist. Photography, often 
employed as affording a correct arid cheap mctliod of illustra- 
tion, has, up to the prcsent time, yicldcd rcsults of varying and 
uncertain degrees of accuracy. Thc difficulty of obtaining a 
satisfactory negativc from the object has caused direct photog- 
raphy to  be looked upon by disfavor by many palxontologists. 
This difficulty is due to tlic cffcct upoti tlic photo-platc of tlie 
colors and reflected light emanating from the surfxc of the 
specimen to be photographed. A method of illuminating these 
disturbing dements was sought and, at the suggestion of Pro- 
fessor Kernp, the use of aninioniuni cliloride was tried. 

A simple apparatus has bcen dcviscd by wliicli a fossil of any 
size can bc coatcd with a thin, opaque, white film \vliich cffec- 
tually illuminates under tlic influence of both color and reflected 
light, The ncccssary articlcs for construction of the apparattts 
are : a foot-blotvcr, largc wide-mouthed bottle of gallon capacity, 
with three-holcd rubber stopper, two bottles of quart capacity, 
each with two-holed rubber stoppcr, glass tubing of one-eightli- 
inch bore and rubber tubing to fit same (thrce fcet of each), two 
U-shaped calcium cliloridc tubes filled with cliloridc, strotig 
ammonia water, strong HCI. To use; Air from the foot- 
blowcr is forced into the large bo:tlc, wlkili cqualizes the pres- 
sure, and thence tlirough tlie ammonia water and HC1 into tlie 
smaller bottles. Thc air, mixcd with the gases taken up, is 
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passed through the calcium chloride tubes, where the moisture 
is extracted, and escapes from the two glass tubes held in the 
hands at a short distance from the object to be coated. The 
union of the two gases escaping from the tubes forms ammonium 
chloride, which settles as an exceedingly fine powder upon the 
surface of the specimens. The coating thus obtained, when 
deposited slowly, is of a dead white, which effectually hides all 
coloration of the surface, and, instead of obliterating the finer 
modelling, renders the details of the topography with the utmost 
distinctness. Some surfaces take the coating more readily than 
others. Fine-grained black limestones and all other rocks that 
present a velvety surface, take the coating well. Porous rocks 
are difficult to cover. Specimens which have been handled 
must be washed with benzene. The  coating of the salt is per- 
fectly harmless, and may readily be removed by water, gentle 
heating, or the use of a soR brush. Photographs of such coated 
specimens fulfil more nearly the requirements of the work than 
do those taken by the ordinajl methods. The coating is also 
of great assistance in the elucidation of the details of small 
species, as was found to advantage while studying the'lobation 
of the heads of small trilobites. Since the above described 
method had been devised the speaker had learned of a similar 
method patented by Professor H. S. Williams. Claim 640,660 
(OK Cat., 89, p. 3,602) is for " a  photoiraphic process consist- 
ing in the deposition by sublimation from vapor of a temporary 
film of extreme tenuity on surfaces of the object to be photo- 
graphed, the film being of a character which removes itself by 
dissipation, or which may be manually removed without injury 
to the surface of the object." On the face of it this patent is 
different from the process described above, although the exact 
method employed has been guarded as a secret. The ckim is 
for a method employing sublimation, which process, as known 
to chemists and assayers, does not enter in the least degree into 
the method described by the speaker. 

The paper was discussed by Professors Stevenson and Kemp 
and Doctors Levinon, Julien and White. 

THEODORE G. WHITE, 
Sccrctarj,. 
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SECTION OF ANTHROPOLOGY ‘AND 
PSYCHOLOGY. 

MARCH 2 5 ,  rgor. 
Section met a t  8:r 5 P. RI., Professor Cattell presiding. 
T h e  minutes of the last meeting of Section were read and 

The follo\ving program was then offered : 
F. H. Giddings, THE L;SE OF THE TERM “ RACE.” 
Stansbury Hager, THE WARDS 01’ Cuzco. 

approved. 

SUJI~IARY OF PAYERS. 
Professor F. H. Giddings presented a paper on the use of 

the term “race.” He spoke in part as follows: “The term 
“ race ” as used by many different groups of investigators- 
anthropologists, ethnologists, philologists and historians-long 
since ceased to have a tlefinite meaning. Efforts to estab- 
lish a technical and conventional use of the word have.thus 
far been unsuccessful. As one more attempt I suggest a 
combination of the wort1 ‘ race” with vaiious descriptive ad- 
jectives, denoting successive degrees of kinship. The narrow- 
est degree of relationship is consanguinity, or the relation- 
ship (physiological, psycliological and sociological) of father 
and mother ant1 chiltlren, brothers and sisters, grandparents 
and grantlchildren, uncles, aunts and cousins. Let us desig- 
nate this degree of kinship by K,. Thc nest degree of kin- 
ship, or K2 is propinquity. l l i e  primary meaning of this word 
is ‘ nearness in place ’ atid tlic ,secondary meaning is ‘ near- 
ncss in blood.’ The wort1 is thus prfectly descriptive of a 
state of facts which IVC fititl when a number of families live in 
the same neighborhootl and, through intermarriage and asso- 
ciation, become related (but less closely than the consanguini 
of K,) in blood, in  t y p  of mind, and in  institutions. 4, is 
nationality, that wide degree of kinship (pliysical, mental and 
social) which includes those \vho speak the same language, 
and, for many generations, have dwelt together under the same 
political organization. A’, is potential nationality, or the degree 
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of relationship (physical, mcntal and social) of a heterogeneous 
people composcd of many nationalities, undergoing assimilation, 
o r  blending, into a new nationality, as in the Unitcd States. 
Potential nationality includes the familiar ccnsus divisions, ‘ native 
born of nativc parents,’ ‘ native born of forcign parents,’ and 
‘foreign born.’ K5 is cthnic-race, a group of closcly related 
nationalities, speaking closcly rclatcd languages, ,and liaving 
well-marked psychological cliaractcristics in common. Examples 
are, the Ccltic ethnic-race, including tlie \l’clsli, the Irish, the 
Highland Scotch, somc of ‘the Cor~iisli and tlie Bretons ; the 
Teutonic cthnic-race, including Gcrnians, Swcdcs, Xorwegians, 
Danes arid Dutch ; and tlic Latin cth~iic-race, including Italians, 
Spaniards and Greeks. This is that very 
broad relationship, to a slight cstciit physical, to a somewhat 
greater extent mental and social, of tliosc rclatcd ethnic-races 
that spcak languagcs derived from a comnioii ancient tongue. 
Exaniples are, thc Aryan glottic race, including tlie Ccltic, Tcu- 
tonic, Latin and other ethnic races ; the Semitic glottic-racc, and 
tlie Hamitic glottic-race. Ki is chromatic racc, that extreincly 
widc and vague relationsliip, which includcs related glottic-races 
marked by tlic sanic color. Exaniplcs arc, the wliitc cliromatic- 
racc, ,wliich includcs tlic Aryan, Scniitic and Hamitic glottic- 
raccs ; tlic yellow chromatic-racc, which iiicludcs the various 
glottic-races known as Mongolian or Turaniaii ; the brown, the 
red and tlic black chromatic-raccs. fiR is ccplialic-racc, or 
:hat widest relationsliip which includcs cliromatic-raccs of like 
ceplialic indcs. The distinction about which I fccl niost doubt 
is this bctwcen chromatic- and ccphalic-racc. Remembering that, 
according to this sclicmc, variability and multiplicity of specific 
characteristics produced by diffcrcntiation, should iiicreasc as we 
procecd backward from A; to KI, I think that probably cephalic 
indes is riglitly placcd as Kq and color as /ii bccausc, in the 
organic world in gcneral, coloring scenis to be a less stable cliar- 
acteristic than aiiatoniical structure. The compo~nd ternis 
wliicli I have hcre introduced arc admittcdly clunisy, but tlicy 
havc the advantage of convcying prccise mcanings. If a 
writcr speaks of ’ race ’ without a qualifying word, his readcr 

A’,, is glottic race. 
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must gums at his mcaning. If hc says ‘cephalic-race, 
chromatic-race,’ ‘ glottic-racc,’ thc mcaning cannot be mis- 

taken.” 
In reply to  a question Professor Giddings said that the clan 

is developed between K”and K2 and the tribe bctmeen K’ and 
P. 

The following paper was read by Mr. Stensbury Eager, on 
the Wards of Cuzco.” Thc spcaker prescntcd a portion of 
the evidciice collected by him which tends to show that the 
twelvc so-called nards of Cuzco, the ancient capital of the Inca 
Empirc, wcrc the terrestial representativcs of the signs of the 
Peruvian zodiac. Thc evidence bearing on this hypothesis is 
divided into four main classcs. In the first placc, thc system of 
‘ mamas ’ under which the I’eruvians rcgarded cvcry material 
object as merely a product of thc real spiritual essence, of whicli 
it was the cxprcssion, gave rise to an attempt to imitatc on earth 
the features of the world above as observed in thc hcavcns. 
This system, in turn, resulted in thc production of an elaborate 
ritual, the fcatures of which, each month, correspoiidcd with the 
supposed attributes of thc mania \vhicli govcriied the corrc- 
sponding sign tlirough which the sun was pnssing during that 
month. Tlic idcas associatcd with the mamas ’ arc shown to 
correspond with the namcs of the Cuzco wards. Again these 
nanies corrcspond very definitely with the namcs of the zodiacal 
signs upon the nativc star map of Salcamayhua. And finally 
thc namcs of o w  or two of the wards can be idcntificd dircctly 
with tlefinitely known nativc constcllations situatcd in the zodiac. 
Thc nature of the evidence thus adduced is such as to indicate 
that thc native Pcruvians liad niadc reharkablc advance in as- 
tronomical knowledgc in timcs long anterior to the arrival of thc 
earliest Europeans known to history. 

The annual elcction of Section officers was held, resulting in 
the choicc of Yrofcssor 1,ivingston Farrand as Chairman, and 
Dr. R. S. Woodworth as Secretary. 

R. S. WOODWORTH, 
Srct-ctary . 
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BUSINESS MEETING. 

APRIL I, 1901. 
Academy met at 8:r5 P. M,, Professor William Hallock 

The minutes of the last business meeting were read and ap- 

The Secretary reportcd from the Council’as follows : 
That Nr. Edward D. Adams had qualified as a Life Member. 
Letters of-thanks were read from Professor James Geikie, and 

Mr. C. V. Boys, clected Honorary Members a t  the Annual 
Meeting. 

presiding. 

proved. 

Adjourned. 
RICHARD E. DODGE, 

Rccordtig Stcrrtnry. 

SECTION OF ASTRONOMY, PHYSICS A N D  
CHEMISTRY. 

APKIL I ,  r g o ~ .  
Section met at 8:15 P. M., Professor William Vallock pre- 

The minutes of the last meeting of Section wcrc read and 

The following program was then offered : 
H. c. Parker, ESPERI~IESTS 0s S;ASI)ARDS OF HIGH E ~ c -  

siding. 

approvcd. 

TRICAL REXSTASCES. 
J. K. Rees, RESIAKKS ON TEMPORARY Srms, WITH ESPECIAL 

J. K. Bees, PHOTOGRAPHS OF NE~WLXE TAKEX w ’ r H  THE 

REPEKESCE TO ‘THE NEIV S T A H  IS PERSEUS. 

C ~ o s s ~ e s  REFLECTOR OF THE LICK OUSERVATORY. 

SUNNARY OF PAPERS. 
Thc papcr by 5Ir. H. C. Parker gave an outline of Professor 

Rood’s electrometer method of measuring high resistances. 
This method has bcen described by Professor Rood in the 
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Ritien’cnii Jorrrtrnl of Sritxcc for October, 1900. k r .  Parker 
stated that by this method it seemed possiblc to measure re- 
sistances as great as ~,ooo,ooo,ooo megohms while by the 
methods at prcscnt in common use the practical limit was stated 
to be about 100,ooo megohms. Thc author gave the rcsults 
of a series of measurcmcnts made on a ncw form of standard 
high resistance dcviscd by Professor Rood. This form of 
standard consists of osidc of rnangancse on cobalt glass. I t  
gives a coiivenicnt means for obtaining rcsistanccs of from one 
to ten thousand megolims. Most of the measuremcnts were 
for the purpose of deterniiiiing the best protective insulating 
material with which to coat the above resistanccs. The author 
stated that thc work was still in progress. 

The first paper by Professor J. K. Rees gave an outline of t i e  
present classification of variablc stars arid .a histoiy of the dis- 
covery of thc ncw star in Yerscus. A numbcr of the theories 
to account for the phcnoniena was given and commented upon. 

In the discussipn of the paper, Mr. C. A. Post inqiiired con- 
cerning the evidently rapid trailsformations of cnergy taking 
place in thc temporary star. Dr. W. S. Day suggestcd as a 
possible cxplanation the retransformation of much of thc kinetic 
energy of thc vibrating atoms into gravitational potential cnergy 
by the sudden exparisioii of the matter after collision. 

The second paper by Professor Rees consisted of an exhibi- 
tion of some very beautiful photographs of nebulrc which the 
Columbia Observatoiy had lately reccivcd from Nr ,  W. Camp- 
bell, the dircctor of the Lick Obscrvatory. 

The photographs wcre taken by the late Dr. J. E. Keeler and 
an erithusiastic tributc ’was paid to him for his remarkably SUC- 

ccssful work in this ficld. 
The photographs crhibitcd _were : 

I. Orion ncbula, taken Kovembcr IG, 189s ; exposure 40 

2. Orion nebula, taken Deccmber I I ,  IS% ; exposure I hour. 
3. 5 1 ,  M, Cannea Venaticarum, taken A1ay 10, 1899. 
4. Dumb-bell iicbula in Vclpccula taken July 3 1 ,  1399 ; ex- 

minutes. 

posure 3 hours. 
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5. Trifid nebula in Sagittarius ; exposure 3 hours. 
6. The Pleiades, shoming nebulosity. 
7. Ring nebula in Lyn. 
9. Crab nebula in Taurus. 
9. Small nebula i n  Andromeda. 

10. Spiral nebula hl, 74, in Pisces. 
11. I‘ ’ I  in Pegasus. 
12. “ I ’  in Triangulurn. 
13. ‘ I  in Ursa Major. 
14. Xct-work ncbula in Cygnus. 
1 5 .  MI 13, i n  Hercules-star cluster. 
Reference isas made to Keeler’s determination of the radial 

After a biicf discussion of the paper the Section adjourned. 
velocitics of nebulx and to the distances of these masses. 

I;. L. TUFTS, 
Sc,rretnry. 

SCCTIOX OF BIOLOGY 

APRIL 8, 1901. 
Section mct at S:r j 1’. M., Ur. M. A. Bigelow presiding. 
Thc minutes of thc last meeting of Section were read and ap- 

Thc following prognni was thcn offered : 
proved. 

E. B. WflSOn, THE HISTORY OF THE CESTROSOMF-5 Ih’ ARTI- 
FICIAL PAKl’llESOGEXEslS, A S D  ITS KELATIOS TO THE PHENOJI-  

ESA OF SOl<!JAI. FEKTILIZATIOS. 

F. S. Lee, Sozre OIISERVATIOSS on RIGOR MORTIS. 

SUMMARY OF I’AYERS. 
In continuation of his conirnuiiication given at the Dcccniber 

mecting, Profcssor E. B. Wilson prescnted the results of fur- 
ther studies on the dcvelopmcnt of the unfcrtilizcd cggs of 
Tu.wpiimstts wlicii treatcd by Loeb’s magnesium chloridc 
method. The principal points considered were tlic origin and 
history of the ccntrosonles and the general relation of the phe- 
nomena to those occurring in normal fertilization. Evidence 
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was brought forward that the cleavage ccntrosomes of the pri- 
mary division figure arise by the division of a single primary 
centrosome that is formed outside, but immediately upon, tlie 
nuclear membrane. As regards the chromatic transformation 
of the nucleus, two types of chromosomc formation were 'de- 
scribed. In both cases a large nucleolus is formed, which at- 
tains a much greatcr size than in the fertilized cggs. In onc 
type this nucleolus remains a plasmosome, or tnic nucleolus, 
which fades away at  the time of division, the cliromosotncs aris- 
ing nearly in thc usual manner from tlie chromatin network. 
In the second type, the entire chromatic content of the nucleus 
is gradually accumulated in the nuclcolus, wliich tlius forms a 
chromatin-nucleolus from which the chromosomes arc afterwards 
derived nearly in thc same manner as in S/irogym. 

In regard to the accessory astcrs, or cytasters, it was shown 
that they contain central bodies often indistinguishable in scctions 
from the centrosomes of thc titiclear figure, though in many 
cases less well developcd. Sections demonstrate that the divi- 
sion of the cytasters is preccdcd by division of the central body, 
which draws out to form a central spindle in a maliner similar 
to that described by MacFarland in the eggs of gastcropods. 
This fact, taken in  conticctioii with tlie physiological activities 
of the cytastcrs seenls to removc every doubt regarding the 
identification of tlie central bodies as true centrosomes. 

In comparing the phenomcna in the magnesium eggs with 
thosqof normal fertilization, it was pointed out that the forma- 
tion of accessory asters at thc timc of fei-tiliztttion or ccll divi- 
sion, is a widespread phenomenon. In normal fertilization or 
division, the acccssory asters arc of a very transiciit character. 
In the magnesium cggs they attain a much greater dcvclop- 
ment both structurally and functionally, but they are probably 
to bc regarded as differing only in tlcgrcc from those which ap- 
pear during the normal proccss, In  all cases their disappcar- 
ance is probably due to a conccntratioii of the protoplasmic activ- 
ities about the more active centrcs, conncctcd with thc nucleus, 
which alone survive toperform the normal functions of division. 
Evidence was adduced that the iiuclcar trarlsforn~ation occurring 
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in normal fertilization is not primarily due to the union of the 
sperm-nucleus, or sperni-centrosome, with the egg-nucleus, but 
to a general stimulus of the ovum erected by the entrance of 
the spermatozoon. Apart from the diflerent character of the 
stimulus, this transformation of the egg-nucleus does not differ 
essentially from that taking place in tlie magnesium eggs. This 
is proved by the fact that in  etherized eggs the egg-nucleus 
may undergo the karyokinetic trnnsformatioii z d m t  nrrion zuifh 
t/ttB sptwt- t t i ichis  or cc~ifrosoitii-an observation which agrees 
with the much earlier results of 0. and K. Hertwig on eggs 
treated with chl6ral hydrate. In normal fertiIization this activ- 
ity of the egg-nucleus is modified through its union with an 
active individualized sperni-centrosome, the presence of which 
inhibits the formation of an ‘egg-centrosomc such as occurs in 
the magnesium eggs. 

The paper was discussed by MI.. Bigelow, Dr. Calkins, and 
Dr. Linville. 

Professor F. B. Lee stated that rigor m o a s  is characterized by 
a shortening of the muscles of the body, accompanied by a 
coagulation of tlie contents of the muscle cells. The nature of 
the phenomenon is disputed. Hermann has long insisted that 
it is analogous to muscular contraction and is the final vital act 
of the dying muscle cell. 

In connection with the studies of muscle fatigue, the author, 
with Mr. C. C. Harrold, has niadc some observations on cat’s 
muscle, which seem to contradict Hermann’s conclusion. Fast- 
ing, which is charactcrized especially by a diminution of the free 
carbohydrates in muscle, hastens the oncoming of rigor mortis. 
The administration of the peculiar drug, phlorhizin, which elimi- 
nates both tlie free and the combined Carbohydrates, has a 
similar but much more pronounced effect. On the otlier hand 
the ingestion of gritpe-sugar by a phlorhizinized animal, delays 
rigor. Hence the conclusion seems justified that the absence of 
carbohydrates is favorable, 3lid their presence unfavorable to tlie 
development of rigor mortis. As regards the ability of the 
muscle to Contract, carbohydrates have exactly the opposite 
effect, their absence being unfavorablc and their presence favor- 



RECORDS 126 

able. 
not analogous processes. 

Hence, i n .  this respect, contraction and rigor mortis are 

HENRY E.  CKAIIPTOK, 
srcrmry 

SECTION OF GEOLOGY AND MINERALOGY 

APKIL l j ,  1901. 
Section met a t  8:15 P. M., Dr. A. A. Julien prcsiding. 
The minutes' of the last meeting of Section w r e  read and 

The following program was then offercd : 
Gilbert van hgen,  THE SILURIAN FAUNA OF BATESVILLE 

Heinrich Riea, THE > ROS MINES OF BILBAO, SPAIS. Illus- 

approved. 

ARKANSAS. 

trated. 
THEODORE G. !\'HITE, 

S~~clultrly. 

SECTION OF ANTHROPOLOGY A N D  PSYCHOLOGY 

APRIL 2 2 ,  1901. 
Section met at 8:15 P. M., Professor Livingston Farrand 

The minutes of last mccting of Scction were read and ap- 

The following program was then offered : 
A. L. Kroeber, SOT= 0s THE ARAIJAHOE INDIANS. 
0. H. Jndd, PRACTICE 1h' VISUAL PEKcErTIoN. 
E. L. Thorndike, OI~IGIK OF HUMAN ISTELLECT. 

presiding. 

proved. 

R. a. Woodworth, VOISJXTAKY CONTROL OF THE FORCE OF 

M0VEMEh.T. 

Professor Eberhardt Fraas, of Stuttgart, a corresponding 
member of the Academy, was introduced by Professor Osborn 
and briefly addressed the meeting. 

In Mr. Kroeber's paper the social and ceremonial organiza- 
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tion of the Arapahoe Indians was compared with that of other 
Plains Indians. On superficial examination various tribes ap- 
pear to  be organized according to identical principles, but fuller 
knowledge generally reveals differences among the similarities. 
From this it was concluded that such terms as gens, band, age- 
fraternity, and dance-society have no stable or exact meaning, 
and hence little descriptive value, detailed inforniation being the 
great desideratum. 

Professor C. B. Judd reported an experimental study in PHAC- 
TICE IX VISUAL PERCEFTION. It is a generally recognized fact 
that an illusion grows wcakcr as the observer becomes more 
familiar with it. A quantitative determination of the disappear- 
ance of the illusion seen in the Xuller-Lyer figure was the sub- 
ject of the paper. Two scries of results were reported, one 
from a n  observer who did not know that the illusion would 
disappear, and did not discover that it was disappearing. In 
both cases the illusion disappeared in about r,ooolobservations. 
The curves of practice difier in form and show many details of 
effects of pauses. In the case of the first observer the effects 
of the practice gained in the first series was easily marked in all 
the additional series wliich were performed with other figures, 
and with otlier positions of tlie first figure. In tlie case of the 
second observer the effect of the practice was in some cases 
positive, but in  one case it mas so decidedly negative that it ex- 
aggerated the illusion arid prevented any disappearance of it 
through a series of I ,  5 0 0  observations. 

Professor E. L. Thorndike, in a paper discussing the ORIGIN 
OF HUXIAN INTELLECT, proposed as a working hypothesis that 
the development of ideation and rational thinking in the human 
species was but an cxteiision of the typical animal form of in- 
tellect. H e  defended this hypothesis by showing that mere in- 
crease in the number, delicacy, and complexity of associations 
between sense-impressions and impulses might give concepts, 
feelings of relationship and association by similarity as second- 
ary results, that in  the human infant this seems to occur, and 
that down through the vertebrate phylum a clear evolution of 
the associative proccsses along these lines could be traced. 
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The last report of the evening was by Dr. B. S. Woodworth, 
on the VOLUSTAI<T CONTROL OF THE FORCE OF M O V E ~ ~ E N T .  By 
recording simultaneously the force of a blow struck by the hand 
and the extent of the movement preliminary to the blow, it is 
possible to see how far the farce is dependent on the extent. 
The results 'showed a certain degree of correlation between the 
two, but comparatively a slight degree. The inference was 
that the force of the movement 'was only partially and loosely 
dependent on the extent, and that the control and perception 
of the force of a movement were in some measure direct and 
independent functions. 

R. S. WOOD\VOR.~H, 
sccYcllr)y. 

BUS I N ESS &I E ET.1 N G. 

M A Y  6, 1901. 
Academy met at S : I ~  P. RI., President FVoodward presid- 

ing. 
The minutes of the last business meeting were read and ap- 

proved. 
In the absence of the Recording Secretary Dr. F. L. Tufts 

was appointed Rccording Sccrctaiy pro  /m. 
The Recording Secretary xas authorized to cast a favorable 

ballot for the Academy in reference to the following reconi- 
mendation from the Council : 

' I  Voted to recommend to the Acadcniy the election of Fraiiz 
von Leydig, of Wurzburg, Germany, as an Honorary Member 
of the Acadcmy." 

Voted, on motion of Professor iVilson, that the Academy 
send the following message of congratulation to Professor 
Leydig : 

" The New York Academy of Sciences estends to Professor 
Franz von Leydig many Iicnrty congratulations on the occasion 
of his eightieth birthday. In offering to Professor Lcydig an 
election to Honorary .\.Icmbership the members of this Acad- 
emy desire to express their appreciation of his long-continued 
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services to science and of the profound and lasting influence 
that his men~orable researches have exerted on the progress of 
zoolo~y. With all best wishes they send him a cordial greet- 
ing fro,m America.” 

President Woodivard presented the accompanying minute re - 
specting the death of Professor Henry A. Rowland, \yhich was 
adopted and ordcrcd incorporated in the minutes of the Acad- 
emy. 

Adjourned. F. L. TUFTS, 
Rt*corditig Strrrtmyl, 

pr.0 ICl l l .  

PKOFESSOK H E S K Y  A. K O ~ Y L A S V .  
Tlie committee appointed to prepare a minute respecting the 

death of Professor Hcniy A. Rowland, would respectfully sub- 
mit the following report : 

The last half of the nineteenth century is remarkable as a 

physical sciences. I t  is especially noteworthy for extraordinary 
progress in the theories of light, electricity, magnetism and ther- 
modynamics. Soon after I8 j O  the plienomcna of these inti- 
mately rclated theories were seen to unify themselves under the 
recently established doctrine of energy ; and almost every appIi- 
cation of this doctrine in the fields of those theories yielded a 
rich harvest of rcsults. 

Many distii~guislied iiamcs fall in the list of those who con 
tributed to the advances of this period. Katuially, most of the 
pioneers, like ~-Iclmlioltz, Joule, Clausius, Henry and Kirchhoff, 
have passed over to the silent majority. Hut a singular fatality 
has attended the most eminent follorvers of the earlier workers. 
Thus, within less than a quarter of a century, science has not 
only lost the distinguished Maxwell and his brilliant disciple 
Hortz, but is now callcd upon to deplore the untimely deaths, 
within a few meeks of one another, of the equally eminent 
physicists Fitzgerald and Roivland. 

Professor Henry Augustus Rowland, an Honorary Member 
of tile Sew York Academy of Sciences since 1900, was born 
at Honcrdale, l’a., Kovember 27, 1848. His death occurred at 

period of great discoveries and advances in the matheni a t’ ICO- 
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Baltimore, Md., April 16, 1 9 1 .  His early academic studies 
were pursued at  the Rensselaer Polytechnic Institute, from which 
he was graduated with the degrcc of Civil Engineer in 1870. 
After a brief career as a teacher at \Voostcr College and a t  
Rensselaer Institute he became connected with the Johns Hop- 
kins University. Appointed professor of physics in that institu- 
tion in 1876, he devoted the remainder of his life to the work of 
instruction and investigation in matliematical physics. In both 
lines of work lie set and maintained a high stimclard. His 
laboratory speedily came to be recognized as a source of funda- 
mental knowledge ; and a number of the researches carried out 
therein by him and his pupils are amongst the most noteworthy 
of the nineteenth century. Of these,‘cspecially important are 
his determination of thr  mechanical equivalcnt of heat, and his 
analysis of the solar spectiurn by aid of his incomparable con- 
cave diffraction gratings. The skill and success with which he 
executed these investigations give him rank along with the 
ablest experimenters and theorists of his time. 

Professor Roivland was devoted to science \vitli rare fidclity 
and tenacity of purpose. No baffling obstacles discouraged him 
in the pursuit of truth. I-ie was animatcd by a high ideal. 
‘I But for myself,” he said in one of his addresses, “ I \ d u e  i n  a 
sciefitTfic mind moit of all that low of truth, that care in  its 
pursuit, and that humility of mind which makes tllc possibility 
of error always prescnt, more tlian any othcr quality. This is 
the mind which has built up modern sciencc to its present per- 
fection. . . . It is the only mind which npprccintcs the imper- 
fections of the human reason and is thus carcfril to guard against 
them. It is the only mind thar values triitli as it should be 
valuctl and ignores all pcrsonal feeling in its pursuit.” These 
words explain at once his personal cliamcter and his course in 
life. L\’ith unflagging industry he consecrated his talcnts 
and his streiigth to the attainment of his ideal of the scientific 
mind. 

11. S. U‘OODWARD, 
Clmirrrma. 
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SECTIOS OF ASTROSOMY PHYSICS A N D  
CHEM ISTKY 

MAY 6, 1 9 1 .  

Section met at 8:15 P. M., Professor William I-Iallock pre- 

The minutes of the last meeting of Section wcrc rcad and 

Tlie follo\ving program was then offered : 
C. B. Warring, bC'HA'r THEOLOGY O\ws TO MODERS SCIESCE. 
c. c. Trowbridge, A D I i w x E x T i A L  ASTATIC ~IAGSETONE- 

siding. 

approved. 

T E R  S U G C S T E D  Ill' PROFESSOR ROOD. 

SUMMARY 01: PAPERS. 
Thc paper by JIr. C. B. Warring mas a very interesting in- 

terpretation of the story of the creation, as found in Genesis, 
in the light of modern scientific theories. Tlie author defended 
thc thesis that the order of events given in the first chapter of 
Genesis did not necessarily contradict the order assumed by 
modcrn scicncc. 

The  paper was followed by a very ititcresting discussion. 
Tlic essctitial part of tlic niagnctonictcr described by Dr. C. 

C. Trowbridge, is the suspcnsion system, which consists of 
two groups of small magncts set 33 cm. apart, and rigidly con- 
nected by a fine glass fibre. The system is suspended by a 
single raw silk fibre 10 ctii. long. 13y making the polarity of 
the two groups of niqncts opposite, a system tlint is approsi- 
matcly astntic is obtained. 

Tlic objcct of the nrrangcnicnt eniployed is partly to atinul 
the cffccts of distant rnngnctic disturbing influences, such as 
thosc that arise from trolley-car motors, ctc., aiid partly to ob- 
tain a sensitive system, acting on the differential principle. 

A magnet placed within a meter of the iiistrument and out- 
side tlic ncutral plane bctwcen the two groups of magnets acts 
strongly on' thc nenrcst group, producing a deflection of the 
systeni. Thc instrunicnt was used i n  relative determinations of 
magnetic niovcnicnts. 
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Mr. Trowbridge also gave a preliminary note on some ex- 
periments conducted by him on thc influence of liquid air tem- 
peratures on the magnetization of steel and iron. 

Adjourned. 
F. I,. Twrs, 

.sl'C!.d'tf?rJ'. 

SECTIOX OF BIOLOGY 

M d t Y  13, 1901. 
Section met at 8:r; P. M., Professor C. L. Ihistol presiding. 
The minutes of the last meeting of Section \ w e  rcad and 

The following program was then offcrcd : 
approvcd. 

R. We& t-\ COXTRlBUTlOS TO T H E  PltOHLElt OF 'THE E A R -  

BOXES. 
A. G. Mayer, 0 s  T H E  VAKIATIOS OF SSAILS OF THE GESUS 

PfWhl/Q IS THE \rALLEYS OF TAiI lTI .  

0. 5. Strong and c. E. Doran, r\ CASE OF USII.AlERA1. 

ATROPHY OF 'rtiI: CEKEBELI.VN 

SCNLIARY 01: I'APEI<S. 
Dr. Weil's papcr was a critical discussioii of the thcory of 

the ear-bones, as embodied in thc rcccnt articlcs of Ganpp and 
Xingslcy. Two niaiii contcn tions wcrc considcrcd : First, that 
the malleus and incus of matnmalin wcrc homologous with the 
quadratc and nrtic ular of ion cr for~ns, while tlic tcmporo-mas- 
illary articulation is a ncw formatioa ; second, that the ossicles 
of mammnlia cannot possibly h n c  dcscciidcd from thosc of 
Sauropsida. The first contention is based tip011 the embryonic 
connection of ninllcus and iiicus with tlrc AIcckelian bar, upon 
the embryonic situation of tlic last anterior to tlic Eustacliiaii 
tube, and upon tlic innervation of the musclc of the mnllcus by 
a branch of the trigcminus. Embryonically, howcvcr, the mal- 
leo-incudal complex, in addition to its continuity with the Mcck- 
elian bar, arises from the auditory capsule, which contributes to 
both malleus and incus, the stroma of tllc tympanic cavity, con- 
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tributing to the manubrium mallei, and a membrane bone which 
forms the Fallopian process. Furthermore, as  Gegenbaur points 
out, the continuity of malleus and incus, if they be the quadrate 
and articular, is itself in contradiction to the independent embry- 
onic origin of these elements in the lower forms. The pretre- 
matic origin of the ossicles in 'the pig, as described by Kingsley, 
is contrasted with their postrematic, o r  hyoidean, origin in lower 
forms. Dr. Weil stated that his studies of a full series of pig 
and opossum embryos did not enable him to decide whether the 
malleus, and still more, the incus; Lay primarily in front or behind 
the tube. The bones cross the adage of the tube in a trans- 
verse direction, lying above it ; by the gradual absorption of the 
intervening stroma they come to occupy the cavity of the tym- 
panum, Finally, the innervation of the tensor tympani musclc 
of the malleus by a branch from the otic ganglion of the trigem- 
inus is taken to indicate the relation of the malleus to the man- 
dibular arch. But lesions of the trigeminus at its root do not 
involve hearing, while the contrary is true of lesions of the facial. 
This fact would point to the origin of the above-mentioned 
nerve from the seventh nerve, and would make the malleus a 
part of the second arch. The second contention is supported, 
first, by the difference in the embryonic relations of the bones to 
the Eustachian canal, an argument already considered, and second, 
by thc differences in the relations of the chorda tympani ncrve, 
which in Sauropsitla crosses n6mr thc chain, and in niammalia 
b h i o  it. The speaker showcd that the pathologists, from a 
comparison of a large numbcr of lesions of the trigeminus and 
of thc facial at the base of tlic brain, had demonstrated thc exit 
of the chorda tympani in man with the roots of the former. R u t  
since it leaves the brain in lower forms with the seventh, its re- 
lations to bony structures are evidently not sufficiently constant 
to constitute a criterion of lioniologies. From these facts, it 
would appear that the homology of mallcus and incus with the 
quadrate atid articular has not yet been demonstrated. 

Dr. Mayer showed that the snails in question are subjected 
to conditions of isolation very similar to those affecting the 
Achatinellidz of Oahu i n  the Hawaiian Islands, occurring in 



valleys which are separated by coniparntively bnrrcn ridges. 
The  farthcr apart the valleys, the less intimate is the relation- 
ship beneath their snails. Although geographical isolation is 
probably tlic chief factor in dctcrniining the cstablishnient of 
definite varicties, yet the differing environnicntal conditioiis ob- 
taining in each valley may excrt coiisidcrablc influencc. 

Dr. Strong presented a preliminary rcport, illustrated by lan- 
tern slides, upon a casc of unilateral atropliy of thc cercbelluni 
in a child which lived to tlie agc of three years and four 
months. The principal external anoninlies iiotcd \vex tlic fol- 
lowing : the left hemisphere of the cerebclluni was almost en- 
tirely absent ; tlic riglit olivc was wanting and thc transvcrse 
pontile fibres on the left side were dcficicnt ; tlic left half of the 
pons protruded more tlian thc right ; tlie right crus ccrcbri was 
much narrower than thc left ; tlie left restiform body w s  
smaller than tlic right, and the supcrior cercbcllar peduncle 
of the left side was deficient ; the posterior corpora quadrigcm- 
ina were asymmetrical, while the left antcrior corpus q ~ t d r i -  
geminum was apparently lacking ; thc median line of thc fourth 
ventricle was curved with its convcxity toward tlic left, and such 
structures of thc medulla as the clava, cuiieiis, ala cincren, and 
emiiicntia tcres were located or extended further ccphalad on 
the left side than on the right. Preliminary traiisverse scctions 
cut at varicjus levels through the medulla, pons, isthmus, and 
posterior corpus quadrigeminurn showcd the following points : 
only small parts of thc right olive and 1cft corpus rcstiforme 
were prescnt, and there was a corresponding deficicllcy of the 
cercbello-olivary fibrcs ; tlie traiisversc pontilc fibres on the left 
side were reduced, but the nuclci pontis w r c  largcr on the Icfi 
side ; t h e  longitudinal pontile fibres wcre dcficient on the right, as 
shown by the sniallcr orus ccrcbri of this side ; the left lcmiscus 
was the smaller, and the left superior ccrebcllnr pcdunclc was 
reduced. Other dcficieiicics were noted, wliich, howver, re- 
quire further study. Full discussion of tlic case \\'as postpolicd, 
as the research is as yet uncompletcd. 

HESHY E. CHAWL'OS, 
S'~cr.l~lnry. 
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SECTIOX OF GEOLOGY AND MISERALOGY 
M . \ Y  10, 1901. 

Section met at S:I j P. SI., Dr. A, A. Julien presiding. 
The minutcs of the last mccting of Section were read and 

The following program \\.as then offcred : 
William D. Matthew, COSI)ITIOSS OF DEPOSITIOX OF THE 

Richard E. Dodge, THE ToHo\\.EAr V ~ 1 . r . n  IS AKIZOSA. 

Swctnry 

approved. 

FOSSIL M A m I A L  I3EDS OF l I 1 B  \VIST. 

THEODORE G. WIIITE, 

DUSISESS MEETING. 
Oc.rooeK 7, 1901. 

Academy met at S:25 1’. 31., President Woodaard presiding. 
The niinutcs of thc last busincss meeting were read and 

approved. 
Thc Presidcnt, in \\.elcoming the Academy to its ncw quarters, 

and its new year’s work, cmphasizcd particularly the necessity 
of iiicr?asing the iiuniber of our nicnibers, and suggestcd the 
possibility of holding joint mcctings of the several sections occa- 
sionally, for the purposcs of discussing subjects of mutual interest. 

Tlie Secretary reported from the Council that a lctter of con- 
gratulation had bcen sent to I’rofessor Rudolf Virchow, of Rer- 
lin, on thc occasion of liis eighticth birthday. 

Adjourned. RICHARD E. DODGE, 
Rzcordittg Strrctnry. 

SECTIOS OF ASTRONOMY, PHYSICS AKD 
CHEMISTRY. 

OCTOnEl< 7, 1901. 
Scction met at S:I 5 P. hl.,  Professor IVilliam HalIock presid- 

The minutes of the last niceting of Section were read and 
ing. 

approved. 
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The mccting was devoted to tlic presentation of rcports of 
summer work by mcmbcrs. 

SUAIMRY OF PAPERS. 
Professor William Hallock reported that he had tried and 

failed to secure permission of the Calumet and Hccla Company 
to  make measurements of underground tcmpcratures in their 
shaft at I<cnccnaw Point. Hc gave a brief rcvicw of tlic report 
upoii underground temperaturcs rendered to the Rritish Associ- 
ation at thcir Glasgow meeting (1901) 

Professor HaIIock also describcd a iicw and very simple form of 
wired musical instrument \vliicli he found on sale at tlic Ihffalo 
Exposition. The iiistrumcnt was olxrated by blo\viiig tlirough 
thc nose, and the mouth cavity of tlic opcrator acted as tlic 
resonance chamber. The tone quality of the instrunlent was 
very similar to tliat of a flute. One of tlic instruments was 
exhibited bcfore tlic Section. 

Professor J. K. Rees reported that the i\stronomical Depart- 
ment of Columbia Uiiivcrsity liacl rccently rcccivcd from tlic 
Lick Observatory a numbcr of star pliotograplis wliicli werc to 
be mcasured for tlie determination of parallas. 

Professor Harold Jacoby reported upon sonic photographs of 
stars ncar the celestial poles, wliicli had been rcccivcd by the 
Astronomical Departnicnt of Columbia. 

Profcssor R. S. Woodward rcported tlic results of an inves- 
tigation lic had carried on upon the cKects of sccular cooling 
and mctcoric dust on tlic Icn@li of the tcrrcstrial day. His 
investigation showcd that, duc t o  sccular cooling, tlic Irngtll of 
the day will not change or has not cliangcd as tllc case may be, 
by so much as a half second in the first tcii mii\iorj ycars after 
the initial epoch, and tliat tlie total effect from secular cooling 
will accruc before the effect from mctcoric dust will begin to be 
appreciable. 

Professor Doremus gave a brief account of the research lab- 
oratory in chemistry which had becn lately established at Sche- 
nectady, X, Y. 

Adjourned. Sicrthary. 
F. I,. Twrs, 
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SECTIOX O F  BIOLOGY 

OCrODER 14, 1901. 

Section met a! S:I j P. M., Professor C. L. Bristol presiding. 
The niinutes of the last meeting of Section was read and ap- 

The evening was devotcd to the presentation of reports on 
proved. 

siimmer work by members. 

S U N J l A K Y  OF PAYERS. 

I’rofessor E. B. Wilson dcscribcd his work carried during the 
early part of the summer at Rcaufort, N. C., where he had been 
successful in making further observations upon the fertilization 
plienomena in living sea-urchin eggs treated with various chemi- 
cals. Professor Wilson spoke also of the meeting of the Inter- 
national Congress of Zoologists at Berlin, which he had at- 
tended as a representative of the Academy, and where he had 
acted as Chairman of the Section on Experimental Biology It 
was before this section that papers of the greatest interest were 
presented by Driesch, Uiitschli, Roux, Zieglcr, and many others. 

Professor Bashford Dean told of some of the results he had 
obtained during his work in Japan of more than a year. Special 
endeavors were made to obtain embryological material of the 
important shark -types Ccwncion, and Clllnii+$!osrlmhiis, In 
eggs of the former, there appeared to be a series of cleavage 
planes in the yolk, extending out from the blastoderm proper. 
Some Clrkiiitj~nclsi.fncJ~tis material was obtained. A new hag- 
fish, intcrmediate in gill-characters between B ~ c / / o s I o ) ) J ~  and 
J[i.riiru, together with a new Chiiiicem, was found in deep 
water. 

Professor F. S. Lee reported briefly upon a research recently 
made in his laboratory by Dr. William Salant upon the action 
of alcohol on muscle. The details of this work will be com- 
municated by the Academy later. Professor Lee then gave an 
account of the Fifth International Physiological Congress which 
was held at Turin in September. 

Dr. H. R. Linville described the location and work during the 
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summer of the Dominion of Canada laboratory at Cansa, Nova 
Scotia, which is under tlie direction of Professor Prince. Maliy 
investigators were in attendance, among them Profcssor Ramsay 
Wright, of Toronto. Dr. Linville's work. upon tlie natural his- 
tory of annelids, was continued later at Woods Holl. 

Dr. cf. N. Calkins reported upon the work at thc \Voods 
Holl station of the United States Fish Commission, in chargc of 
the Scientific Director, Dr. Hugh 31. Smith. Dr. Calkins' 
work consisted of a survey of the protozoa of the waters of the 
station, and also included a coiitinuatioii of his espcriments 
u p n  senile degcneration in P ~ m / ~ i ~ r ~ i u i ~ i .  A paper on this 
subject will be presented at an early date. 

Professor P. E. Lloyd spoke of his cytological studies carried 
on during the spring in Strasburger's laboratory at Bonn. A 
series of botanizing trips in Germany and Switzerland was also 
described, as well a s  the meeting of the International Congress 
of Hotanists at Geneva. 

blr. J. C. Torrey, wlio spent the stinimer at the Beaufort, X. 
C., station of the U. S. Fish Commission, reported a successful 
season, H e  obtained a furtlicr series of the eggs of Thdirssiw~r, 
enabling him to carry forward his work upon tlie cytogeny of 
this form. 

Dr. A. 0. l ayer  described the results of dredgings in the 
waters of Massachusetts Hay cnrricd 011 by hitn, witlt Dr. 
Gerould of Dirtmouth. Hesides collecting considerable mu- 
seum material for the nrooklyn Institute, hc obtained estensive 
data bearing upon variation in  star fishes. 

Mr. W. E. Kellicott spoke of the stininier's work at  the Cold 
Spring Harbor laboratory, where lie Iiad been a John D. Joncs 
scholar. 

Professor C. L. Bristol, wlic had again conducted the work 
of the N. Y .  University Laboratory at Bermuda, dcscribed an 
interesting change in the distribution of many species as the re- 
sult of a protracted winter's storm. Forms previously scarce 
or absent from the shores of the bay near the laboratory ap- 
peared this summer in profusion, while large areas of the ex- 
posed reefs, or " flats " were swept bare. 

A good attendance was reported. 
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Professor Cramptoa reported a good season at the Marine 
Biological Laboratory at Woods Holl. The classes were we11 
attended, and a goodly number of investigators were present. 
A brief statement was made regirding tlic survey of the inverte- 
brate fauna of Long Island, carried on dulilig the spring and 
summer by the Colunrbia Department of Zoology, with fuitds 
given by an anonymous donor for the purpose. A station was 
establislied at Bay Shore, favorably situated on Great TSouth 
nay opposite the Fire Island Inlet from the open ocean. 
Among the numcrow forms obtniiled, a large Bo/mo&ossslis and 
a fine C!y///t.m*//id wcre of special note. 

Mr. C. W. Beebe described his attempts to rear various birds 
at the Bronx Zoological Garden. Many interesting observa- 
tions were made on the length of time which might elapse after 
egg-laying without rendering the eggs incapable of incubation, 
with a view to the possible inipoitation of cggs of rare foreign 
birds. HENRY E. CRAIIPTON, 

Sl~crr~fnry. 

SECTION OF GEOLOGY AND MINERALOGY. 

OCTO~EH 21,  ~pr. 
Section met at 8: I 5 P. M., Dr. A. A. Julien presiding. 
The minutes of the last meeting of Section were read and 

approved. The names of two candidates for resident member- 
ship were read and referred to the Council according to the 

In calling the mccting to order the Chairman spoke of the 
sudden death during the summer of Dr. T. G. White, Secretary 
of the Section, and of the death of Profcssqr Joseph I,eConte, 
Corresponding Jkmber  of the Academy. 

Dr. E. 0. Hovey was elected Secretary of the Section and 
Professor R. 1:. Dodge, Secretarypro tm., owing to the absciice 
of Dr. Hovey. 

A committee consisting of Professor Stevenson and Professor 
Kemp was appointcd to draw up suitablc minutes in reference 
to the deaths of Dr. White and Professor LeConte. 

By-La\\.s. 

' 
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I’KOCRASI. 
A. W. Grabau, R m w r  CONTKII)UTIOSS TO T H E  PKODLEM OF 

J. F. Kemp, A NEW Asn~xros REGIOS I N  XOKTHJ~KN VER- 
N O ~ E S  0s T H E  P~IYSIOGKAIWY 01: I A K E  GEORGE. 

XIAGARA. Illustratcd. 

MONT. 

SL‘.\I.\lA\HY O F  Pt\PERS. 

Mr. Grabau said tliat Davis has sliown that thc topography 
of the h’iagara region conforms to tlic typc gcncrally foilrid in 
ancient coastal plains, thc oiiginal features of which have been 
more or less modified by subsequent aarpings, and by glacial 
erosion and deposition, 

Tlic Xiagara cscarpmcnt is tlic inface of tile Niagara cucsta, 
traceable through tlic Indian pcninsula and Grand &Ianitouliii 
Island. Thc Ontario lowland is continued in tlie Georgian Hay 
Iowland. A second cucsta--tlie Onondaga-has its inface 
slightly dcvelopcd iiortli of Ihffalo, but bccomes proniincnt in 
the Lake Huron valley, wherc its iniicr lo\vlaiid forms tlie 
dccper part of tlic lake. The tliirtl cucsta and lo\vland (the 
Erie) occurs north of the sccond. 

The Tertihry drainage is supposed to liavc h e n  to tlic south- 
west, iiistcad of the northcast, as Spcnccr lioltls. Tlie principal 
streams of that timc are supposed to have been ( I )  tlic Saginaw 
-whose path is indicated in part by Saginaw Ha): and tlic tlecp 
channel betweeq the Intlian 1minsula atid Grand hIanitoulin 
Island ; (2) thc Dundas, brcacliilig tlic Siagara cllcsta at Ham- 
ilton, Ont., and crossing the I‘ric lowlaiitl iicar Fort Stanley, 
and (3) for a timc, at least, tlic Genesee, tliougli tliis niny later 
have had a northward coursc. The subsequent streams trib- 
utary to these conscquents carvcd tlic various lowlands. St. 
David’s Channel is rcgardcd as an obsequent strcam, which 
was accidentally discovercd by tlic Xiapara. Tlic whirlpool 
gorge was probably, in  part, the southward continuation of this 
stream, and not wholly postglacial. 

Mr. Grabau’s paper was discussed by Professor Dodge and 
Ur. Julien. 
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In speakiiig of the new asbestos region in northern Vermont,' 
Professor Kemp said that asbestos had recently opened up on 
a commercial scale in  the towns of Eden, Lanioille county, 
and Lowcll, Orlcans county, Vt. Thc towns are adjacent, 
though in  different counties. The'asbestos lics from 1 5  to 2 5  

niilcs north of I-lyde I'ark, a station oii tlie St. Jolinsbury and 
Lnlx Champlain K. R. As is quite invariably tlic case, it OC- 

curs in scrpcntiiie, either in veins, or in matted aggregates along 
slickensided blocks. Thc serpentinc where the best fibre is 
found lies on tlic south shoulder of Belvedere mountain, and 
fornis an cast and \vest bclt. It is bounded on the north and 
wcst by homblcndc schist, n.hich fornis the summit of tlie 
mountain. The contact on the wcst is a visibly faulted one, 
and that on the north is probabIy also of thc same sort, because 
the Iioriiblciide-schist riscs in a stccp escarpment. 

Tlic serpentine scenis to Iiavc been derived from enstatite, 
since unaltercd nuclei of this mineral are fouiid i n  it. The vein 
ofasbestos ranges from a fibre of microscopic length up to of 
an iiicli as thus far csposed. I t  is finc and silky and of excel- 
lent gradc. It would, ho\vevcr, be classed as sccond grade ac- 
cording to tlic Canadiaii practice, wliicli makcs a first grade of 
fibre above 35 of an inch (about ? $  in. being tlic maximum), 
and a sccorid glade of in.  to 34 in. All bclow this and all 
fibrc not win-fibre goes to the mill and is mechanically sepa- 
rated, as tlic tliird grade. in tlie Vcrmont localities the slip 
fibre is cxposcd on tlic property of the Xew England Co., and 
of its iiciglibor tlie Anicrican Co. The vcin fibre is limited, so 
far as.yct opciicd up, to tlie property of Mr. M. E. Tucker and 
associ;itcs. 

It is difficult with the data in hand, which were gathered 
uiidcr the dircction of Dr. C. \IT. Hayes, of the U. S. Geological 
Survey, to trace tlir gcological history of the serpentine, but it 
miist Iiave been oriciiially either an igneous pyrosenite, or a 
riclily ~iiagncsian siliceous limestone. There are such slight 
traces of calcium-bearing minerals, however, that the former 
supposition has thc grcatcr weight. The hornblende schist con- 

! C ~ ~ : i i i i i u n i r ~ ~ e d  by Irrniisioii of the Director of the L!. S. Geological Survcy. 
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sists of common green hornblende and of an unusual amount 
of titanite, there being little less than those two present. 

Physiop7p/y of L n h  Gtorp.-Observ’ations estending over 
several years have suggested tlie follotsing conclusions. Lake 
George occupies a submerged valley vcry similar to ninny others 
in the Adirondacks, wliich are not  subnicrgcd. The vallcy has 
been largely produced by faulting, and the fault-scarps still re- 
main in precipitous cliffs, whose sliarpness has not becn much 
affected by weathering and erosion. Rcfore tlie Pleistocene, the 
valley was probably a low pass with both a north and a south 
discharge. The portion rich in i h i i d s  ncar Pearl Point, and the 
Hundred Island House, was probably the divide, and the islands 
represent the old hillocks near the top of tlic dividc. At the 
south the water is backed up by sands and morainal matter in 
the valleys on each side of French Mountain, viz., at thc head 
of Kattskill Ray, and at  Caldwell. On the north they are held 
in by Champlain clays and syenitic gneiss at the Ticondcroga 
outlet, and probably by morainal material at the low pass just 
south of Rogers Rock and leading out to the vcrj. depressed 
Trout brook vallcy, just west of Rogers Rock and Cool; Moun- 
tains. Trout brook is now as much as ;hundred feet l o w r  than 
Lake George at  points south of the Ticonderoga bariier. The 
northern barrier is rock bccause the Ticonderoga iivcr passes 
through a narrow and shallow channel in the esposed ledges a 
mile south of its actual first watetfall. Thcre is a broad flat 
valley buried in clays, howevcr, beneath wliicli an old channel 
may lie submerged. At the samc time, the marked depth of 
the Trout brook valley to the west makes this the natural out- 
let and there is reason to believe from the genetid topography 
that the discliargc passed north into thc Champlain valley near 
the south boundary of Crown Point. It is also not to be over- 
looked that a valley with much drift leads eastward to Lake 
Champlain, from the head of hIason’s Ray 

A curious feature that is common to both shores of the lake 
north of Sabbath Day point (and perhaps also south of it), is 
the presence of pot holcs of great perfection and as high at times 
as 30 feet above the present level of the lake. These are best 
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developed on Indian Kettlcs point, about tn'o miles north of 
Haguc. They were doubtless cscavated by lateral or subgla- 
cia1 strcams wlicti tlic ice filled the lake d e y ,  because in no 
other conccivablc \vay could flo\ving water bc forced into such 
unnatural situations. 

Tliere is great need of a &ood hydrographic survey of the 
lake, and of detailed pilot charts, with soundings. They would 
be of great scrvice. not aloiic to navigators, but to science as 
well. So far as could be learned from local fishermen, whose 
dcep trolling for lake trout gives them fnmiliarity with the bot- 
tom, tlicre appear to bc channels \vhose gencral trcnd is parallel 
with the long diinensioti of tlie lake, ant1 which have precipitous 
sides, prcciscly like tlie vallcys and gulches now visible. The 
lake is relatively sliallow as compared with Lake Champlain. 
In I A e  George the grcatest dcpth is believed to be near An- 
thony's Sose, and to reach 1 9 9  fcct. Else\vliere the deep parts 
are placed at about IOO fcct, more or less. All this, however, 
requires confirmation by soundings and with regard to the 
physiography one cannot say to what estent the bottom of the 
valley has k e n  filled by drift, but the islands to whicll physio- 
grapliic importance has been given by the speaker arc rock. 

Professor Kenip's first paper was' discuswd by Dr. Julien 
and Dr. Martin ; tlic sccond by Dr. \V. P. Northrup, Professor 
Dodge and Dr. Julien. 

=\djourned. R I C N A R D  E. DODGE, 
Sm1 t q ,  pro tcln. 

SIXTIOX OF ANTHROPOLOGY AND PSYCHOLOGY. 

Oc-i-orm 38, r p i .  

Section nict at 825 P. M., Professor Livingston Farraiid 
presiding. 

Tlic minutcs of the last meeting of Section were read and ap- 
proved. The names of two candidates for resident membership 
were read.and icfcrrcd to tlic Council according to the By- 
Laws. 
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The following program was then offered : 
J. McK. Cattell, PSYCHOLOGY AT n i E  DEWER MEETING. 
G. 0. McCurdy (Yale), AXT~IJ~OPO’LOGY Ar THE DENVER 

Pram Boas, ASTHKOIJOI.OGY I K  HEKLIN. 
B. H. St. Clair, 2nd, 11wonl. OF FIELD WOHK IS W ~ o ~ t s c  

William Jones, REPORT 01; FIELD \VORK tx I O W A  AKD 

MEETISG. 

ANI) OREGON. 

0 K LAH OJI A. 
SC)I.\IARY 01’ P,\I’EHS. 

Professor J. McK. Cattell made a bricf rcport regarding psy- 
chology at  thc Denver meeting of the A. A. A. 5. 

Professor G. G. MacCurdy, of Yale University, reported on 
anthropology at that meeting. and in addition dcscribctl thc cs- 
plorations that are bcing carried on i n  tlic Mesa Verdc of soutli- 
westerri Colorado by the Colondo Cliff Divcllings Associatioii. 

Professor Pram Boas dtscribcd tlie facilities for anthropo- 
logical study in Berlin. as obscrvcd by him in a rcccnt visit. 
Cl’ithiii the last 20 or 30 ycnrs, tlie anthropologicnl cqiiipniciit 
of Berlin has progressed enormously. The iiiusciim now con- 
tains bctter East Indian collections tlina can be found in E3ig- 
land ; antl it is strong iii iicarly all departmcnts, notably SO 111 
Amcrican and espccially South antl Central Amciican antliro- 
pology. Fifty scientific workers are ctigaged on tliesc collec- 
tions, and 16 of tliesc arc nt work on Aiiicrican subiccts. Bc- 
sides the niuscum, therc arc scveral 0 t h  institutions iii 13erlii1, 
such as the Anatomical Institute of \l’nltleycr mid tlie l’atlio- 
logical Institute of Virchow, in wliich niithropological work is 
done. 

He tiis- 
beli&& in  tlie -snltly of tlic variatiotl of the nliolc body, aiitl 

insists that otily thc study of the vaiiatioii in tlie individual cells 
of thc body can lead to fruitful rcsults. 

H. H. St. Clair,’ 2d, reported obscrvations m d c  last summer 
among certain Intliaii tribes in  \\’yonling antl Oregon. 

William Jones also reported obscrvntions nladc during the 
past summer. Tllc worl; of Xr. Jones was carricd 011 among 

The leadcr of German anthropology is Vircliow. 
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the Sauks atid Foxes, a people of Algonquin stock. One band 
of this pcople is located in central Iowa, and another in Oklahoma. 
Both bands pnctice similar customs, live in much the same way, 
\year the same kind of dress, show similar physical types, and, 
~vitli the exception of certain diffcrences in idiom, and with the 
exception that tlie Iowa band have a slower, more deliberate 
pronunciation, tlicy speak the sanic tongue. The Iowa band is 
the more conservative, and among them the law of the clans 
still holds. The education of the children is accomplislied not 
by instruction but by imitation. The older boys imitate the 
men, and the younger boys imitate the older ones ; and simi- 
larly with tlic girls. The life of the children is but a smaller 
edition of tlie life of the older pcople. 

Adjourncd. 
R. S. WOODWORTH, 

Sml*fl?rJ~. 

nUSINESS MEETING. 

XWELIIIER 4, 1 9 1 .  

Academy met a t  8: I 5 P. M., Professor William Hallock pre- 

The iniiiutes of hie last business meeting were read and ap- 

Dr. I:. L. TuRs was elected Secretary pro tritt. 

The Sccretary reported from the Council as follows 
I .  That in accordancc with the Constitution, notice is given that 

at tlie Ueccmbcr meeting there will be an election of a Council- 
lor to fill tlic vacancy caused by the resignation of Professor 
Judd 

2. That the Council had voted to  cooperate with the 
Ethnological Society in cstcnding a cordial invitation to Pro- 
fessor A. C. Haddon, of Cambridge University, England, t6 de- 
liver n lccturc before the Academy and the Etlinological Society 
at some early date i n  December. 

3. That I'rofessor Franz Boas lias been appointed repre- 
scntative of the Academy oii tlie general comniittec for tlie I 3th 
International Congress of Americanists. 

siding. 

proved. 
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The following candidates for rcsidcnt membership, approved 

Amadeus W. Grabau, Ph.D., Columbia University 
Charles Holt, 35 j West 45th Street. 
Professor E. A. Lough, School of Pedagogy, N. Y. University 
Professor Robert MacDougnl, School of Pedagogy, N. Y 

The name of one candidate for resident membership was re- 

by the Council, were duly elected : 

Univcrsity . 

ferred to the Council according to thc b y - l n ~ s .  
F. L. PrtimS, 

Kl*rodi~rg S1rrimy, 
pro t1m. 

SECTIOX O F  ASTROXOAIY, PHYSICS AND 
C H  KAIISTRY. 

NOVEMUEK 4, r g o ~ .  
Section mets J t  8:15 P. &I., Professor \Villiani Hallock pre- 

The  minutes of the last meeting of Section wcre read and ap- 

The following program was f h n  offered : 
8. A. Mitchell, REPonT OF n i E  RECEST ECLIPSE Exi%DInos 

William Hallock, A REVIEW 01: *rm REPORT OF THE J3ni.r- 

L. Boroschek and F. L. TuRs, A S~UIX 01' THE AnsoRmros 

siding. 

proved. , 

TO SVMATKA. 

ISH ASSOCIATIOX COBI>lITTEE 04 UXDERCKOUND TEMPERATURES. 

OF LIGHT UY DYES OF THE FLUOI~ESCEIN GKOVP. 

SUSISIAKV OF Y,wEns. 
The account of the Eclipse Expedition to Sumatra was illus- 

trated by lantern slides showing the arrsngcn~ent of apparntrls at 
the several stations. The paper is publishcd in  full in a current 
number of Scicticc. 

Professor Hallock gave an account of some of the recent 
determinations of underground temperatures. This paper is 
also published in full in Sricticc. 
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Dr. L. Boroschek gave an account of some work he had 
undertaken in connection with Dr. Tufts on the absorption of 
light by some dyes of the fluorescein group. The dyes studied 
were fluojcscein and a tiumber of its nitro-derivatives. 

It was stated that Hctvitt and Perkins (Jurrrrml Chcrrr. Soc., 
IW, page 1324) claim that a double syinmetncal tautomcnsm 
furiiislies a satisfactory esplanation for the fluoresence of Fluor- 
escein, and that i n  tlie case of diiiitro atid tctranitro fluorescein 
this tnutonieiisni is inhibited by a secondary tautomelism be- 
tween the nitro and hydrosyl groups when in ortho position to 
each other. It was found that the mono-nitro-fluoresceins, ob- 
tained by LIS by condensing the 3-nitro and the 4-nitro-phthalic 
anhydrides with resorcin, in which the nitro group is on a dif- 
ferent benzol nucleus from the hydroxyl groups show no fluor- 
escence in alkaline solutions. According to the theory of 
Hewitt and Perkins alkaline solutions of such dyes should 
fluoresce. 

Photographs of tlie absorption spectra of alkaline solutions 
of the dyes were taken and it was found that the substitution of 
nitro groups displaces the prominent absorption band of fluores- 
cciii toward the red end of the spectrum and increases the 
absorption in the ultra violet. 

The absorption of light in  the visible spcctrurn was studied by 
means of the fiickcr photometer The amount of light trans- 
mitted by equal thicknesses of solutions of different concentra- 
tions was measured for the various dyes. A relation was thus 
obtained between the absorption of light and tlie concentration 
of the dye. The work is still in  progress. 

F. L. TUFTS, 
S1*crr,lnry. 

SECTION OF IIIOLOGY 

NOVE~IDER I I ,  190 I .  

Section met at 8. I 5 P. M., Professor C. L. Bristol presiding. 
The minutes of the last meeting of Section were read and 

approved. 
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Su~lalalcY OF PAPERS. 
Professor Osborn stated that the proportions of tlic skull in 

the lower nianimals are no less distinctive than in  tlic races of 
men. Although confined to the cranium in anthropology, the 
principles of dolichocephaly, mesnticephaly, and brachycephaly 
could be applied to the skull (i. L-., cranium plus face), and are 
found to  illuminate the whole morpliology of the skull and teeth, 
and in many cases the correlation with other parts of the skel- 
eton. Dolicliopodal and doliclioceplialic, brachypodal and 
brachycephalic typcs are frequ,cntly but not invariably corre- 
lated, the nunieroiis instances of non-correlation being due to 
exceptional adaptations in feeding. Apart from its relation to 
foot structure, skull proportion is, in evolution, progressively in 
one direction or thc otlicr, and is tlic underlying cause of liun- 
dreds of cranial and dental characters i&li have liitlicrto been 
described by coniparative anatomists without appreciation of 
their true significance. The gencralization was first made by 
the speaker among the rliinoceroses, was subsequently found to 
apply with equal force to the Titanotheres, and many other un- 
gulates, unguiculates, and primates. 

Professor Lloyd gave an account of the so-called tetrad divi- 
sions of the mother cells of the pollen and embryo-sac, in  f i l r -  

c i n d f n  ( z  species), and Aspcwln ( I  species). I3riefly stated, 
these divisions are heterotypic and homotypic in the sense of 
Flemming and Strasburger. The polleii and cmbryo-sac di- 
visioris are homologous. In Cizciczdfn all the megaspores 
undergo the first embryo-sac mitosis. 

HEXRY E. CRAMPTOS, 
S1,crclnry 
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SECTION OF GEOLOGY A N D  MINERALOGY 

XOVEJIDER 18, xgor. 

Section nict at S: I 5 P. M., Dr. A. A. Julien presiding. 
The following program was offered : 
J. F. Kemp, THEODOHE G. \VHITE (Obituary). 
J. J. Stevenson, JOSEPH LE COSTE (Obituary). 
E. 0. Hovey, N O T =  0s THE *rRIASSIc A S D  JURASSIC S T R A T A  

A. A. Jalien, EROSIOS UY FLYISG SASD 0s THE BEACHES OF 

On motion it was unaniniously voted by the Section that the 
obituary notices of hIessrs. White and LeConte be referred to 
the Council for printing in the Rtcords of the Academy. 

OF THE BLACK HILLS OF SOUTH DAKOTA A S D  WYOMING. 

C A P E  COD. 

SUSXARY OF PAPERS. 

Theodore Greeley White, Secretary of the Section of Geology 
and ?vlincralogy, in this Academy, passed away after a brief ill- 
ness on the seventh of July, 1901. The annoiincernent that one 
who was just entering upon the full exercise of his powers had 
fdlen came to his friends with all the shock of a sudden bereave- 
ment. It is difficult to realize, even at this day, that one who 
had long been a faithful workcr in this Academy is no more. 

l l r .  \Vliitc was born in New York, August 6, 1872, and 
therefore lacked just a month of completing his twenty-ninth 
year. He was the only child of his parents. both of whom he  
had but recently lost. He fitted for college at  the Columbia 
Grammar School, entered the School of Mines in the course in 
geology and palrrontology in October, I 890, and received his 
degree of Ph.R in June, 1864. He immediately registered for 
graduate work at Columbia, as a candidate for M.A., and re- 
ceived the degree in 1895. He continued his studies for Ph.D., 
and obtained it in  1 8 9 8 .  He .was appointed assistant in the 
Department of Physics in 1896, and held the position until 
1900, being especially in charge of the experimental work in 



optics. The organization of tliis .particular laboratory at tlie 
new site of Coltrmbia Iitrgcly fell to him, and in tlic work lie 
displayed administiative abilities which won for him tlie warm 
commendation of liis superiors. 

As a boy Dr. White carly manifested nspccial intcrcst in  n a t ~ n l  
science, and was an carnest workcr i n  a chnptcr of tlic Agassiz 
society, which made its headquarters in thc pnrisli house of Dr. 
Mottet's church, and from which have bceii rccruitctl scvcrnl of 
our vigorous younger trorbcrs in science. \\'liilc an under- 
graduate, he began investigations both gcologial and botanical. 
His Ph.13. thesis was a dcscription of the geology of bkxx an,d 
Willsboro, towns on Lake Champlain, and yas  published in our 
Tmnsactio/u, XIII.,  p. 214.  His work Icd hiin to take up the 
study of the faunas of thc 'Ihqtoii iii. tlic 'Cliaiiiplain vnllcy for 
his doctorate. In the end he studied thein not.alone in this 
district, but all around the Adirondack crysinllinc nren. He 
also caJried on work for thc Statc Museum under tlie direc- 
tion of. Dr. I;. J, H. Merrill. In  associatioil wit11 Professor 
Crosby, ot  the Massachusetts Institute of Technology, he de- 
scribed the petrographical characters of the Quiiicy granite. 
His complete work upon thc Trenton remains to bc issued as a 
posthumous paper. 

Dr. White was a nian ofindefntipblc industry and ofgrcat per- 
severance. Resides his eKorts i n  geology, he lind n number of 
additional undcrtakings i n  hand. He was cspccinlly interested 
in the parish work of the cliurcli with wliich lie ivas coniiected 
(Church of the Holy Communion. Rcv. Dr. Xlottet, Rector, 
6th Avenue and 20th St.), and tlie pnst spiing hc made up liis 
mind to devote himself to n life-work among its young inen. 
He \vas largely instrumental in founding Gordon Housc, a club 
house and centre of intcrcst for them, and to it lie 11ns bcqtlcntlled 
his estate. Indeed, during an cscursion to the ncigliboriag sen- 
shore with his young men friends in the club, Iic bccnmc csllntisted 
while bathing in  thc salt water, arid took a cold, wl~icli d e d -  
oped into pneumonia, and caused his dcntli aftcr n brief illness. 
H e  has left a large circle of sincerc and devotcd friends, who can 
with difficulty reconcile themsclves to his loss. 
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Joseph LeConte was born in Libctty County, Georgia, Feb- 
ruary 2 6 ,  1523,  and died in  Yoseniite Valley, California, June 
6, 1901. Hc mas dcsccndcd from Guillcaume LeConte, a 
Hugucnot, \vho lcft Roucn, France, in 168;, and scttled near 
Sew York City. 1.ouis LeContc was a distii~guishcd qaturalist 
\vIio was graduatctl from Columbia Collcge, S e w  York, in  I 800, 
and soon aftcrivard wcnt to Georgia to take charge of a planta- 
tion iiilientcd from liis father. Of his seven 
cliildren, Jolin \vas tlic fourth and Joseph the youngest. The 
lattert after graduating at thc Univcrsity of Georgia, came to 
Sew York and studied medicine, recciving his degrec in I 845. 
He practiced medicine for only three or four years, and then 
went‘to Harvard as a special student in  zoology and geology, 
rcceiving in I 5 j I thc degrec af 13,s. 

His original purposc was to become a zoologist, but in I 850 
lie acconipanicd Professors Hall and Agassiz on a geological 
excursion through tlic 13elderberg mountains of Ncw York. In 
liis owi.words, It was my first lesson in  field-geology. The 
intctise intcrcst dcvcloped in my mind by the rambles, the ob- 
scrvatioiis, aiid cslxci;dly the discussions betwen these two men, 
definitcly dctermincd my chief scientific work in tlic field of ge- 
ology ratlicr than zoology.” 

After graduating at I-Iarvard, Professor I.cContc accompanied 
Professor Apssiz  during tlic I 55  I study of thc Florida reefs, 
and upoii his rcturii was clioscn Professor of Satural Science in 
Oglctliorpc University, Georgia. From 18 j 2  to 1S;6 lie was 
I’lofcssor of Geology aiid Natural History in  Franklin College, 
and from ISji to I SGg, of Geology and Chemistry in South 
Carolilia Collcgc. During tlic Civil h’ar 1ic was chemist of the 
Cunfcderate Mcdical Laboratory at Columbia, S. C., as well as 
of tlic Sitre and hlining Ih~rcau. In I 869 lie \VRS callcd to the 
cliair of Geology in the Cnivcrsity of California, which he re- 
tained until his dcath. A singular proof of his reputation 
tliroughout the South at tlic closc of the war was the outburst 
of a Charleston journal in IS@, asserting that the election of 
tlic LcContc brothcrs to positions i!i the University of California 
was proof of thc suspected conspiracy to cripple the South in- 
tcllcctually as it had been crippled materially. 

Therc hc married. 
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Profcssor LeConte loved nature, he loved to  wander whcre 
civilization had not destroycd its charms.' in 1844, nith his 
cousin, John L. LcConte, the entomologist, he joiiriicyed in the 
northwest, travelling along the upper Mississippi more than one 
thousand milcs in a birchbark canoe, and afterwards visited 
Lake Superior, piercing a region inhabited then almost wholly 
by Indians. In later years he speiit his vacations in tlic Sierras, 
camping where he might make studics of structure. His life 
closcd amid the scenes wliicli liatl bccn so dear to Iiini for more 
than thirty years. 

His early training, 
both as a stutlcnt and as teacher, liad given him a brcatltli of cul- 
ture, which in this day of specialization is becoming too rare. 
He wrote upon physics, geology and psychology, making to 
each of tliesc sciences contributions of capital importance. A 
vein of poetry runs through liis papers, making liis st)de almost 
unique in the scicntific litcratutc of our timc. Thc cxccllcnce 
of liis work was rccognizcd at an early date, aIid he was elccted 
to the American Philosopliical Socicty bcfore the Civil \\'a. 
H e  was made member .of the National Academy of Sciences 
shortly after the close of that war. Hc was president of the 
American Association for the Advancement of Science iii I Sgz, 
and of thc Geological Socicty of Amcrica in  1Sg6. 

Professor I.cContc was a man of positivc convictions, which 
were always expressed in  clear-cut language. admitting of no 
misunderstanding. I h t  tlicre is reason to belicve that he liad 
not a personal enemy in  tlic \vorltl. Of singular sweetness of 
disposition, unfailingly 'courtcous in his manner, he was a wel- 
come and honored guest \vhtrcvcr he wcnt. His \vholesome 
integrity, his conscientious devotion to accuracy, his keenness 
as an observer always gained for hiin a more tliati respectful 
hearing in discussion, evcn from tliosc who remained unwilling 
to accept his conclusions. He is tlcatl ; but liis memory will be 
cherished affectionatcly by those wlio \I'CI'C his associatcs in 
science-still more by the students of fifty graduating classes, 
who were privileged to listen to his lccturcs, and to find in him 
one who carcd for tlicm as for his own cliildrcn. 

Profcssor LeContc was a prolific writer. 



Dr. E. 0. Bovey gave a brief summary of the chief facts 
kiio\vii in regard to  the formation of the Black Hill$, describing 
first tlie most striking features of the great Red vallcy; which 
has been formed by the comparatively rapid erosion of the Tri- 
assic beds, which are softer than the Permian limestone on the 
one side, and tlic Jiirassic sandstones on the other. The Tri- 
assic beds arc \Very variable in testure, consisting of clay-, 
sand- and graid-rock ; they show much strong cross-bedding, 
being evidently a shore deposit. They seem to have suffered 
niucli from local slipping, making a closc cstimatc of their 
thickness hard to give. They are entirely destitute of animal 
remains. The  Jurarsic beds arc scpnrated from the Red beds 
by an unconformity due to erosion. They consist of argilla- 
ceous and calcareous shales, limestoiies and sandstones, but they 
are very variable in  composition. Some of the layers contain 
abundant fossils, forty-six species liaviiig been reported from 
the formation. Apparcntly there are ten or twelve new species 
i n  the material collccted by tlie author for the Arncrican Mu- 
seum last summer (1901). The upper boundaryof the Jurassic 
is still a mooted question, the beds riming conformably up into 
undoubtedly Cretaceous, with no invertebrate fossils for liun- 
dreds of feet. 1 The paper was discussed by Professors Steven- 
son and Dodge and Dr. Grabau. 

Dr. Julien, in his paper on E~osros ny FLYING SAND 0s THE 
BEACHES OF CAPE Con, described the physical characteristics of 
the beach sand of Cape Cod, atid showed them to be in gen- 
eral dcrivcd from tlic Tertiary formation and from the glacial 
sands and gravcls. Tlic motion of the sands is from the west 
along the south shorc, and from the north down thc east and 
west sides of thc I ’  forearm” of the cape. Tliesand movement 
under tlic influcnce of tlie wind is cstensive, and many restilts 
of erosion by moving sand are seen in the wearing of cliKs and 
in the pitted surfaces of the pebbles on the beaches. 

The author stiosed also that the sand grains suspcndcd in the 
air arc subjcctcd to rapid erosioii from mutual itnllact, and thus 
that sand particles too small to be eroded in water are mucli 
comminuted when dry and set in motion in the air Thc fine 



resulting silt is carried and dcposited as fine mud. This paper 
was discusscd by Dr. Grabau. 

Dr. W. S. Yeates, State‘ Gcologist of Georgia, being prcscnt 
as  a visitor, the chair callccl upon liini for remarks. In response 
he gavc a brief outlinc of thc State Gcological Surveys of Gcor- 
gia, and made a short statcment of tlic work now in iinnd. Re- 
marks appreciative of the difficultics under wliicli statc geolog- 
ical surveyors often labor were made by Profcssors’Stevenson 
and Kemp, and l l r .  0. F. Kunz. 

The Section adjourned at 9:jo o’clock. 
EI),Ivsn 0. I-IOVEY, 

s ~ c r l m y .  

SECTION 01: ASTHROPOLOGY AS’D PSYCHOLOGY. 

NOVENUEK 25 ,  1901. 

Section rnct a t  820 1’. Ma, 1’1-ofcssor Livingston I‘nrrand 

The minutcs of the last mceting of Section were rcnd and 

The f~llowing p r o p m  was then oKcrcd : 

presiding. 

approvcd. 

Ilobert YacDougel, CO.~IIJISATIOX OF SIVI’LE R I I Y ~ N J I  

E. L. Thorndike, THE C‘OKRELATIOS OF J[EST.\L ABILITIES. 
J. Franklin Messenger, A s  EXPEKINESTAL SWDY OF N t i ~ r -  

G n o m  I N  HrGirEn S\’XI‘iIESEj, ASD ’I’HEIR I‘:QUI~’ALESCES. 

BER PERCEPTION. 

SUSISIARY OF PAPEIt.5. 

Professor lacDongal has found that the simplest rhythmic 
units are always combined into larger groups, provided only the 
units succeed each other with sufficient rapidity. And these 
larger groups niay be conibined into others still largcr-a pro- 
cess to which no definite limits call be set. The simplest group 
of rhythmic units is the pair or dipody, whicll appears in e v c v  
rhythmic series that admits of such grouping. The means by 
which this couplitlg of the units is accomplished in poetry are : 
Subordination of the accent of one unit to the accent of the 
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other differelltiation in the intervals, introduction of mid-line 
and final pauses, catalexis and rhyme. In any sort of rhythm 
that is objectively expressed, the first unit of a dipody receives 
the major accent, and also occupies more time than the second 
unit. Even in a long rhythmic series there is properly no mere 
reduplicatiou of units. but each unit fulfils a unique function in 
the series, in virtue of which it is differentiated from all the other 
units, in emphasis and duration and also in its internal corifigu- 
ration 

Professor Edward L. Thorndike spoke of some general as- 
pects of the iiivestigation which he is at present carrying on 
in the correlations amoiigst mental abilities. He found that 
regular correlation, where each degree of one function iiivolves 
a similar degree of the other is by no means the rule in the 
case of mental abilities. The relationships are often extremely 
irregular For instance a high degree of one ability may go 
with a high degree of another but all other grades may involve 
no similarity in the other A single coefficient of correlation in 
such cases is of course an absurdity. Correlations seem more 
marked between complex than between simple abilities. A 
variation of the Pearson method was outlined, which is well 
adapted to work with mental correlations and especially with 
studies involving few cases. 

As samples of his results, Dr. Thorndike demonstrated the 
absence of torrelatioil between certain motor and mental tests 
the pronounced correlation between ability to spell and ability 
to notice the structure of words, the pronounced correlations be- 
tween school marks in different subjects and the lesser degrees 
of correlatioil i n  the case of objective tests in the same subjects 

Mr. J. Franklin Messenger outlined an ExPErmEwrAL 
STUDY OF NtihIDER YEKCEPTIOS His experiments had reference 
to the so-called space threshold in  tactile sensations, to the 
fusion of touch sensations, and to the perception of number 
through touch. The validity of a threshold determined only 
by the distance apart of the two points applied to the skin was 
denied, because distance is only one of the elements on which 
the perception is based, and often not the most important ele- 
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ment. The  fusion of two tactilc sensations was also denied'bc- 
cause of such facts as the following, that two points, OIIC ON cnch 
knrmd, may be perceived as one point when the hatids are close 
together. 

The speaker offered a theory of the tactilc perception of num- 
ber. Number is not directly scnscd by touch, but is inferred 
from various peculiarities of the tactile sensations, such as the 
geometrical arrangement of the stimulating objects, the distance 
apart of thesc objccts, tlic contour of the surface stimtili~ted- 
and also from the preceding sensation and the attitude of the 
subject. 

R. s. \WiS6DWORTH, 

St*crt*/nr-. 

HUSIKESS MEETING. 

DECEMUER 2, 1901. 

Academy met at S:I j P. M., President Woodward presiding. 
The  minutes of the last business meeting were read and ap- 

T h e  Secretary reported from the Couiicil as follows : 
The nomination of Dr. Henry E. Crampton as Councillor, to 

fill in the unexpired term of Professor Judd, resigned. It was 
voted that the Secretary bc authorized to cast the ballot of the 
Academy for Dr. Crampton as Councillor, which was duly 
done. 

The following candidate for resident membership, approved 
by the Council, was duly elected : 

Mrs. Alfred Pell, Pellwood, Highland Falls, Orange CO., 
New York. 

Adjourned, 

proved. 

KICHAHD E. DODGE, 
Rt.cording Sccrttary. 



15G ECORDS 

SECTIOS OF ASTRONOMY, PHYSICS AND 
CHEMISTRY 

DECEMBER z rgor 
Section nict at 8: I 5 P. M., Prof. \ViIliam Hallock presiding. 
The rniiiutcs of the last mcctilig of Section were read and ap- 

The following program was tlien offered : 
Prof. 1. I. Pupin, ESEHGT DISSIPATION IS A WEAK MAG- 

Prof. J. K, Reea and C. A. Post, OUSEKVATIOHS OF LEOSIDS 

proved. 

SETIC F I E L D .  

XWE xr BAYl’6RT L. I.,  from ~ o v t  13th to 16th inclusive. 

SUMMARY OF PAPERS. 

Prof. Pupin described an cxperirncntal investigation of the 
dissipation of energy in a weak magnetic field. The substance 
experimented oii was a toroid of square cross section made up 
of iron plates . O I O  of an inch thick. The magnetizing force 
was supplied by a helix uniformly distributed over the core. 
Thc force applied R ~ S  a simple harrnotiic of 1800 pcriods per 
second and its amplitude could be varied from o to . I  C. G. S. 
units. Tlic inductaiice and resistance of the helix was deter- 
m i n d  in a Wlicatstonc bridge. Thc rcsults were compared 
with thc thcory worked out by the author. 

It was found that u p  to about .05 C. G. S. units of the mag- 
netizing force tlic pernieability of the iron was constant and equal 
to about So, in the samples of iron employed : there was no 
hysteresis and the theory agrecd very kell with experiment. 
Bcyond tlic abovc liinit both the inductance (L) and the Foucault 
rcsistance (R)  increased. The incrcase of R was vcry rapid on 
account of hysteresis. 

When the core was magnetized by a steady force, and after the 
removal of the force L and R wcre measured, it was found that 
both wcre clianged on account of thc change of permeability, 
but within tlic above limits their values still agreed with the 
theory. Hcnce weak magnctizations are not accompanied by 
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hysteresis both whcn the iron is neutral and when it is already, 
even strongly, magnetized. 

I t  was found that an increase in  the permanent magnetization 
diminished the permeability and vice versa. Tlie maximum 
change in permeability thus obtained was 2 1  per cent. 

The observations of Idconids were made at Mr Post's obscr- 
vatory. For the purpose of photographing meteor trails four 
cameras were fastened to the equatorial. Exposures for knoun 
times were made on identical parts of the sky. Tlie results 
showed meteor trails on the plates taken bctiveeii midnight and 
sunrise of November 15th. A photograph was obtaiiicd of 
quite a remarkable meteor which appeared at 3 : j S  A. XI. tiear 
the radiant point and eshibited a fine head and trail \i.liicli 
remained visible for a minute or more. A lantcrii slide of this 
meteor was thrown on the screen and attention called to the 
peculiar details of the head and trail. 

During the night of November 14th and I j th  an attempt was 
made to count the meteors. Miss Edith Post and Miss Gre- 
nough watched the northeastern and southeastern sky ; 41 S 
meteors, of wliicli all but a vcry few were well-dcfincd Leoiiids 
were counted. Of these the greatest number was seen bctwceii 
4:30 and 5:30 ,A. M., on November I jtli, when 273 were 
counted. 

The notes on individual meteors show that many bright Leo- 
nids fell showing trails which lasted many seconds, atid cstciided 
10 to  20 degrees. 

Section adjourned, 
I:.' L. Turn. 

Si'ii.l*/[li.J;, 

SECTION OF D I ~ L O G Y .  
DECEMBER 9, 1901. 

Section met a t  8:15 P. M., Professor Ra'sliford Dean prcsiding. 
'The minutes of the last meeting of Section were read and 

approved. 



168 RECORDS 

The following program was then offered : 
F. S. Lee and W. Salant, THE ACTION OF ALCOHOL ON 

A. G. Mayer, IHSTINCTS OF LEPIDOPTERA. 
?AUSCLE. 

H. El. U V i l l e ,  THE NATURAL HrsroRY OF SOhlE TULIE-FORM- 
ISG ASSELIDS 

SUMMARY OF P.APERS. 
The first paper was presented by Professor Lee, and con- 

sisted of an account of an investigation by the two authors 
jointly. The study had been carried on by very exact methods, 
pure ethyl alcohol being used, and isolatcd muscles of the 
frog in the normal and in the alcoholizcd condition being com- 
pared. It is found that the muscle which has absorbed a mod- 
erate quantity of pure alcohol will contract more quickly, re- 
lax more slowly, perform a greater number of contractions in a 
given time, and become fatigued more slowly than a muscle 
without alcohol. The effect is most pronounced in from one- 
half to three quarters of an hour after the liquid has begun to 
be absorbed, and later diminishes. Whether the alcohol exerts 
this beneficial action on the muscle substance itself, or on the 
nervcs within the inusclc is not yet certain. The results allow 
no conclusion regarding the question whether the alcohol acts 
as a food or in some other manner. ' In larger quantities its 
presencc is detrimental, diminishing the whole number of con- 
tractions, inducing early fatiguc, and diminishing the total 
amount of work that the muscle is capable of performing, even 
to the extent of abolishing the contractile power entirely. In 
such quantities> the action is distinctly poisonous. The  aftet- 
effccts of either small or large doses have not yet been studied. 

Dr. Yayer reportcd upon a number of cxperiments designed 
to determine the nature and duration of associative memory in 
lepidopterous larvz. In one series the larvie were placed in a 
wooden box divided into two compartments by means of a cen- 
tral partition which was pierced by a small opening. On one 
side of the partition was placed moist earth containing growing 
food plants, while on the other side of the partition there was a 
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barren chamber. The larvz were placed in  the latter and 
found their way through the opening to the food-chamber. 
Apparently they never learned the path to the food, but always 
wandered ainllessly about and never shortened their paths to 
the food. When the food was removed, however, they rarely 
entered this side of the box, showing that it was the presence 
of food which attracted them. Individual tempcramcnt is very 
well shown by the larvz, for some quickly find the food, while 
others are much slower. This quickness is not due to superior 
intelligence, however, but is owing to the fact that thesc 1arv;e 
remain quiet for shorter periods of time than the slower ones. 
A number of experiments was made upon larvae which devour 
only certain special kinds of leaves. These larvre can be in- 
duced to eat sparingly of previdusly uneatable food, however, 
if the sap cf their proper food plant be rubbed into the pre- 
viously distasteful leaves. Similarly they can be prevented 
from devouring their proper food plant if the juices of uneatable 
plants be rubbed into the substance of the leaves. However, 
they can always be induced to bite at or devour any foreign 
substance if one allows the larva to commence eating its proper 
food plant and then slides up i n  front of it a distasteful leaf, 
sheet of paper, tinfoil, ctc. The larva will take a few bites of 
the foreign substance but will soon draw back its head, snapping 
its mandibles with apparent disgust or aversion. Very soo11, 

however, it recommences to devour its proper food in a normal 
manner. If the foreign substance or distasteful leaf be presented 
t o  the larva at intervals of one and one-half minutes or more, 
about the same nunber  of bites is taken a t  each presentation, 
thusshowing that the larva does not remember its disagreeable 
experience for the interval. If, however, the interval be about 
thirty seconds the larvx will take fewer and fewer bites of the 
disagreeable leaf, and will soon refuse it altogether. Individual 
temperament is very apparent in the reaction of larvae in these 
respects. Also when spinning their cocoons the law* of S w i n  
cyntllin 'and C. prottict/it*n are geotropic, for if the cocoon be 
turned upside down soon after the completion of the outer en- 
velope, the pup= are sometimes found reversed also, and may 
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thus be imprisoned in the cocoon ; for the densely woven 
(normally lower) end of the cocoon is probably inlpcnetrable to 
the issuing moth. A series of experiments are nbw being tried 
to determine whether the peculiar coloration of male moths in 
dimorphic species is due to sexual selection on the part of the 
female. In the caw of Cnllosnrtrin prorai.t/~i*n there appears to 
be none, for males are accepted even when feniale wings are 
pasted upon them, or when their wings or scales are entirely 
removed. In the case of 0. dispnr, however, there is a decided 
selection against males whose wings have been cut off; 57 per 
cent. of the perfect males succeed in mating with the females, 
whereas only 19 per cent. of the wingless males are successful. 
The peculiar coloration of the males in these cases has probably 
not been brought about through the agency of sexual selection 
on the part of the female, but may be due to race tendency 
toward variation in a definite direction unchecked by natural 
selection. 

This paper  as discussed by Professors Dean, Crampton, and 
others. 

Dr. Linville, i n  his paper, showed-that the investigation of 
the habits of AitipRitritL. ortintn and Dioptrn ctpriw brings to 
light many interesting adaptations. The first named lives in 
U-shaped tubes in sand and mud, access to water and food be- 
ing possible at eitlicr end. Additions to the tube are made at 
the elids by the tentacles, which are continually drawing in 
small masses of sand. However, there is every indication that 
in  this animal, where no occasion exists for a protecting tube, 
continued tube-building is merely incidental to.. food getting. 
Food is brought to the mouth, which is always concealed, in 
thc masses of sand and in water currents created by the inward 
lashing cilia which thickly covers the tentacles. 

Diq%rtrn lives in a tough, mucus-covered lined tube, with 
its deeper end bare, and serving as an anchor, while its outer 
free end is studded with bits of shell and gravel. The  animal 
may expose its anterior portion while searching for food and 
for suitable material to add to its tube. Observations made in 
the laboratory indicate that the animal chooses these materials 
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by tactile sense organs in the cephalic cirri. The particle is 
grasped between the palps or by the rnandiblcs, or by both, and 
is then conveyed with a fair dcgrec of precision to a place at 
the cdge of the tube. During the constructioii Diupatrn peri- 
odically ceases to  build in order to " glue " the gravel and shcll 
together. The mucous-secreting organs are pads upon  tlie 
ventral surface iiear the head. These organs are brought i n  
contact with the inner surfacc of the tube by long and vigorous 
contractions and expansions of the trunk-segments. All or 
nearly all of the iiewly-constriictcd portions are gone o \ ~ i  in 
this way before the animal renews its search for bits of gravel 
and shell. 

HESRY E. CRAXIYTOS, 
Sl.cr.p1 v y .  

SECTION OF GEOLOGY A S D  MIKERALOGY. 

DECENDEI~ 16, 1901. 
Section met at 8:15 P. M., Dr. A. A. Julien presiding. 
The minutes of the last meeting of Section were read and 

The following program was tlicn offered : 
D. W. Johnson, XOTES 0s T H E  GEOLOGY OF ' rm  SALIKE 

approved. 

RASIKS OF CESTRAI. XEW MEXICO. 

B u FFA LO. 

Illustrated by diagrams. 
D. s. mI%h, GEOLOGICAL NOl'Ej OS Ti lE  ~TEIGHIIOHIIOOD OF 

A. J. Quenean, TIIE GKMS OF ICSEOCS ROCKS. 
On motion, Professor Richard E.. Dodge was niitdc Secretary 

pro t w ~ ,  owing to the necessary.absence of Dr. Hovey. 

SUMMAKY OF PAPERS. 
In the Antonio Sandoval Grant, near the centre of thc Terri- 

tory of New Mexico, are noted salirle deposits which have 
served as important sources of a very pure salt in past years. 
The character of thesc basins was discusscd in  some detail, and 
points concerning their historical intcrcst bricfly touched upon. 
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The general geology of the central portion of the Territory was 
then briefly retiewed, while the local geology of the Antonio 
Sandoval Grant was prescnted more in detail. It was shown 
that the saline lakes occur in thc Red Beds of Jura-triassic or 
Permian age. These Reds arc separable, on lithological 
grounds, into three divisions, designated as the Red Series, the 
Chocolate Series, and the Vermilion Series. Lenticular de- 
posits of salt and gypsum are frcquently found at the top of the 
lowcr or Red Series, and evidence was produced to show that 
the Saline Rasins under consideration occur at this hoiizon. 
The facts were noted that Triassic types have been described 
from some part of the Red 13eds (presumably the upper), while 
a charactcristic Permian fauna has been recently found near the 
base of the Red Series. In view of these facts, and since no 
horizon of marked transition other than the salt and gypsum 
deposits occurs, it was suggested that these deposits might 
possibly mark the boundary line between the Jura-triassic and 
Permian in  central Xew Mexico This paper was discussed by 
Profcssor Kemp and Dr. Grabau. 

Dr. Martin, in his paper, presented sonic geological notes on 
the neighborhood of Ihffalo, N. Y., i n  the sumnier of 1901. 
He did not claim any special nov2lty for the data presented, 
but judgcd that they might be of interest to any members not 
acquainted with that rcgion. Dr. Martin first outlined roughly 
the distribution of thc series from thc Mcdina to the Corniferous 
Limestone, and then mentioned in detail ccrtain special features 
He particularly noted ccrtain joint seams in the Niagara Lime- 
stone near Lockport, Ncw Vork, wliich have been much eroded 
and dccomposed, and wliich are now fillcd with a dark brown 
clay-like inaterial containing nunibcrs of half-decayed modern 
land shells, such as Hdi.r ~ lho l ib / . i 5 .  He tlicn described the 
series of rocks exposed in  the quarries found on N. Main Street, 
Buffalo, which are thc source of the famous E/rrypprc/~rrs speci 
meiis. This serics extends from the Corniferous Limestone to 
the Saliiie series, and is divisible into five members, known as 
the Corniferous Liniestnne. the Illue Limestone, the Bullhead 
Rock, thc Water Limestone and the Salina. Dr. Martin par- 
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ticularly emphasized the contact between the Bullhead Rock 
and the overlying Blue Limestone, and noted the occurrence of 
a sandstone dike extending to the top of the Bullhead series. 
The  paper was discussed by Dr. Julien. 

Mr. Qneneau in his p a p  said that a general observation 
might be made in  regard to intrusive dikes. Kear tlic niargin 
the rock is dense, often glassy, without any appreciable grain, 
whereas the irain begins to grow coarsc according to some defil 
nite law, progressively as the distance from tlie wall iilcrcascs. 
The  present paper is based on the ptudy of the laws govcrning 
such increase. It appears'that the loss of lieat is of paramount 
importance.' The problem taken lip is very allai,ogotls to the 
one presented by the cooling of a slab of finite thickness and of 
great length and depth \vith respect to the first dimension, vit., 
the thickness. The mcthod followcd rests on the Th'wit. 111. In 
C/mhir, of Fourrcr, and on tlie gcrieral theory of cooling by 
Professor R. S. Woodnwd. Tlic followiiig laws linvc becii 
deducted : ( I )  The zone of varying grain will vary iiidircctly as 
the initial temperature. From this follo\vs that : ( t r )  Plutonic 
rocks very deeply seated will not prcscnt a zone of varying grain 
to any extent. ( b )  Rocks which conic to rcst at a tcmpcrattirc 
nearing their consolidatioii point will prcserit a wide zone of 
varying grain. ( 2 )  Thc tinle of cooling, other conditions bciiig 
the same, varies as tlic square of the tliickness of the dike." 

From this last law it is a s s u n d  that the size of the crystals 
vary as the square of their distances from thc ncarest margin,; 
then the square root of tlicir arm wllich can be nieasurcd varies 
directly as the distances from the margin. Thus n.c have a sim- 
ple law of easy application. 

The p l p r  was discussed by Professors Kemp and Dodge, 
and Dr. Julien. 

Adjourned. 
R I C H A R D  E. DODGE, 

.%c'/T/tU:J' PrfJ ~L'M. 

'Alfred C. Lane, Geol. Surv. of Xlichipno, i'01. YI. 
'Annals of Mnthcmatics, Vol. I l l .  
3 I<iemann, '1 Partielk Differentiel Gleicliungen." 




