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A ctinomyces scabies (Thaxter) Guessow == 

Oospora scabies, Thaxter. 
A t  the same time I shall rectify the genus 

and species as f a r  as  given by Saccardo under 
Nocardia as follows : 
Actinomyces Harz  1878=Streptothrix Cohn 

1875; Rossi Doria 1891=Bacteriiim Afa-
nasie-8 1888 =Oospora Sauvageau e t  Radis  
1892; Thaxter  1891=Discomyces RivoIta 
1878; R. Blanchard 1900=Nocardia de 
Toni  e t  Trevisan 1889; R. Blanchard 1900 
=Actinomyces Gasperini 1894=Actino-
myce Meyen 1827 =Cladothrix Nac6 1897. 

Actiwomyces farcinica (Trev.) Guessow = 
Nocardia farcinica Trev. 

Actinomyces bovis (Harz) Guessow Nocar-
dia Actinomyces Trev. 

Actinontyces Poersteri (Cohn) Guessow =. 

Nocardia Foersteri (Cohn) Trev. 
Actinomyces arborescens (Edingt.) Guessow 
=Nocardia arborescens (Edingt.) Trev. 

Actinomyces ferrzcginea (Tres.) Guessow = 
Nocardia f erruginea Trev. 

H. T. Giissow 
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THE AMERICAN SOCIETY OF ZOOLOGISTS 
THE Central and Eastern Branches of The Amer- 

ican Society of Zoologists met in joint session a t  
the University of Pennsylvania, Philadelphia, De- 
cember 29, 1913, to January 1, 1914, inclusive, in 
conjunction with The American Society of Nat-
uralists, The American Society of Anatomists and 
the Federation of American Societies for Experi- 
mental Biology. 

At the meeting for business, held duriag the 
afternoon of December 30, the following persons 
were elected to membership in the society: 

CEN'PRAL BRANCH 

James Edward Ackert, Kansas State Agricultural 
College, Manhattan, Ran. 

Robert Chambers, University of Cincinnati, Cin-
cinnati, Ohio. 

John Morton Elrod, Missouls, Montana. 
E. H. Harper, Northmestern University, Evanston, 

111. 
Frederick Isely, Central College, Fayette, hio. 
Ruth Marshall, Rockford College, Rockford, 111. 
8. L. Wieman, University of Cincinnati, Cincin- 

nati, Ohio. 

EASTERN BRAKCE 
Gardiner C. Bassett, Carnegie Station for Experi- 

mental Evolution, Long Island, N. Y. 
Raymond Binford, Guilford College, North Caro- 

lina. 
Maynie R. Curtis, Agricultural Experinlent Sta-

tion, Orono, Me. 
Hubert Dana Goodale, Amherst College, Amherst, 

Mass. 
B. H. Grave, Knox College, Galesburg, 111. 

Emily Ray Gregory, Buclltel College, Akron, Ohio. 

Louise ILoyt Gregory, Barnard College, New York. 

George Lester Iiite, Wistar Institute, Philadelphia. 

C. C. Little, Harvard College, Cambridge, Mass. 
E. Carlton McDomell, Yale University, New Haven, 

Conn. 
Norman Engene MeIndoo, Bureau of Entomology, 

Edith M. Patch. Universitv of Naine. Orono. Me. 

Mass. 
The "committee on organization and policy, " 

appointed at  the meeting held a t  Princeton in 191 1, 
submittea its report in the form of a new consti-
tution, the text of which had been printed and dis- 
tributed to all members of the society several days 
prior to the meeting. This proposed constitution 
was considered section by section and, with certain 
amendments, mas unanimously adopted. I n  its 
adopted form, i t  is as  follows: 

THE AMERICAN SOCIETY OF ZOOLOGISTS' CONSTITU-
TION 

Article I 
Name and Object 

See. 1. The society shall be called the American 
Society of Zoologists. 

Sec. 2. The ob,ject of the society shall be the 
association of workers in the field of zoology for 
the presentation and discussion of new or impor-
tant facts and nroblems in that science and for the 
adoption of sue11 measures as shall tend to .the ad- 
vancement of zoological investigation in this 
country. 

Article I I  

Membership 
See. 1. Members of the society shall be elected 

from persons who are active workers in the field of 
zoology and who have contributed to the advance- 
ment of that science. 

Seo. 2. Election to membership in the soc~ety 
shall be upon recommendation of the executive 
committee. 

Sec. 3. Each member shall pay to the treasurer 
an annual assessment as determined by the society. 
This assessment shall be considered due at  the an- 
nual meeting and the name of any member two 
years in arrears for annual assessments shall he 
erased from the list of members of the society; 
and no such persons shall be restored to member- 
ship unlew his arrearapes shall have been paid or 
he shall have been reelected. 
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Artzc le I11  
Oficeis 

See. 1. The oficcrs of tbc society shall be a 
pres~dent,  a vice pi esident, a secietary-treas~r~er, 
and the irrembers at large of the exceotlrc conr-
m~t tee .  

See. 2. 'Phe e x c c u t ~ ~coinnr~tl shall cdonsist e ce 
of the presitlcnt, t l ~ e  vice pleiident, the seeretaly- 
treasurer :iad fite n len~l~els  elec teil Prom the society 
a t  large. Of these fire n~ernbcrs, one shall be 
elected e a ~ h  year to s e n e  fire )ears. I f  any nlerrr 
her at large shall be elected to any other olfice. a 
member at large shall be elected a t  ante to scrle 
oat  the remaindei of hrs terrn. 

He<.. 3. These ofhceis sliall be elected by ballot 
a t  tlie annual nleetlng of the soc i ,~ t \ .  and tlieir 
official t e ~ m s  shall c30rrrmerrco with tile close of the 
annnal mettlng, eytaept that the sec~et:n y t~ea io re r  
shall be elected tr~eirninlly and shall 5e1bc~ fol llliee 
years. 

Set. 4. 'Fho ofic~ers named in \ection 1 shall dis- 
charge the dntici n5itnlly asqignecl to their i e y e c -  
tive oflieera. 

See. 5. Vacancies in the board of ofieers, oc-
curring from any cause, rmay ho filled by election 
by I)allot at  any meeting of the society. A vacaucy 
in the *i . t .7~tt :~~ T t ~ ,:,.1ir+r:11;1~occnrring in the inter- 
val of 111,. I I I ' , . ~ ; I I : +  t l , , .,at .ociel;y may  I)e filled by 
anpointnicnt until the next :trinn:il meeting by tho 
exccntive cominrttce. 

See. 6. A t  the :innual infetir~gt h r  plciirlc~nt 
shall name a riomrn:tting eommlttee of t l~ rce  men1 
bers. This c-ontinrttce shall makc its no~ninations 
to fhe hc,c:etarg 11ot less than one month bciorc the 

Article  77 
Changes in the Constitulion 

Amendments to this constitution may be adopted 
a t  any meeting of the socrety by a t \ to thirds vote 
of the menibers present, upon the following condi- 
tions: 

( a )  The proposed an~endtncnt must he in wri-
ting and signed by a t  least fire members of tho so- 
ciety. 

( b )  This signed proposal lntrst be in the hands 
of the secretary at  least one month before the ineet- 
lng of the society a t  nh~c l i  i t  1s to be consldercd. 

(6) Tho secretary slrnll mall copies of the pro 
powd amendil~ent to the member.: of the society %t 
lcast two aeeks befoIe the ~rieeting 

1;y lavs  
A set of by lawr, for tlie guidanre of officers of 

1110 socrety in the yeiforinanee of their duties, %as 
:rlao adopted in bllbst:tace, lint the work of ern-
bodying the same in appropriate and clear phrase- 
ology mas dclcgateil to  the executive c~mmi t t ee .~  

Oficers of the society for  the year 1914, as pro- 
vided by the new collstitutlon, were elected as fol- 
lons:  

Preside?~t-C. E. IfrClung, Uni\ ersity of Penu- 
sylvanin. 

E'iee-l)re.sidcfit--11. F .  Gnyer, University of Wis-
(w~isin. 

S c m e t a r y - t r e a n ~ ~ r ~ - C : t s ~ ~ e l lGrave, Johns Hop- 
kins University.nest  annual rnecting. Tt shall l e  the dtlfy of t l ~ ~  

secrct;lry to n~:til tlre list of nomin:rtious to all incnl 
bc:s oi  the society a t  least t n o  weeks hefore ttic 
annnal meet~ng. Adilitional nom~natiorrs f o i  :IIIT~ 

office xnny be made in w ~ i t i n g  to tlir sep~et-alv by 
any fiue meml>crs a t  any time pleviolls to b:illotiny. 

A4r1ie1c 1F 
Meetings of the Society 

Sec. 1. T;oless p~cvionsly detcrinjnt.tf by tlie so- 
ciety the tirr~c and plaro of the annnal meeting of 
tho society shall be detern~jned hy it-s osecotive 
c~onrrnjt.tec.. Special rneetings may be eallcd and 
arranged for by the exerutive committee. Notices 
of such meetings shall be inailed to all members of 
the soriety a t  least two weeks before tire date set 
f au the ineeting. 

See. 2. Scrtions of the society may be organ-
ized in any locality by not le3s t,han ten members, 
fo r  the purpose of holtlirlg meetings for tho pres- 
entation of scientific pa1)crs. Such sect,ions s h ~ l l  
liave the right to elect their own officers and also 
associate members; provided, however, tha t  assopi- 
a t e  merribersliip in any seet,jon sl~all  rrnt confor 
menibership in the society. 

Article P 

Quornln 


Twenty fixe n1enrl)ers shalt constitute a qnoulun 

of the society, and fonr a quori~ni of i t s  euci.utiue 

committee. 


Add.ilionci1 ikL.lonber;s, Ezectclisc Com.?niltee--To 
serve o?ic year, li. E.  Jordan, University of Vir-
gini:~; to servc two years, IJ. P.Nachtrieb, Univer- 
sity of Minnesota; to serve t h e e  years, 11. V. Wil-
son, University of Kortlr Carolina; t,o serve fotcr 
years, George Lefcvre, XJniversity of Missouri; to  
se.rve ficc years, A. 5'. Shull, IJniversity of Mjchi- 
qan. 

Tire tleaiurers of the ('cntral :md E:~stern 
hranchcs 1u:rde fi~lancial statements, which were 
examined and found correct by an auditing corn- 
n~i t tee  consisting of Ilxrold 8. Colton and Wm. A. 
ICepner. These reports shouved a total balance in 
ccirrent funils, December 30, 1913, of $597.22. 

l'he caustodian of the pcrmnanent fund, J. II. 
Geroilld, ~epo i t ed  tile receipt of a 15 per cent. divi- 
dend on tile clajrn of the society against the Tndus- 
t~ i , t l  9:tvings and Loan Company of New I70rk. 

A finance conimittee 'onsistirrg of Franlc Ee. Lillie, 
chairman, Caslrell G r a ~ e  and E. G. Conlclin, was 
created to  have charge of the inrestmerrt of tho 
permanent fnnd and the execntire comnrittee was 
instrncte;l to add to the prrmnnent fond from cur- 
rent funds of tlre society n'henever such action is 
deerr~ed expedient. 

http:$597.22
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A committee consisting of Henry B. Ward, chair 
man, G. H. Parker and C. E. McClung was ap-
pointed to  confer with a cornrnittoo of three from 
the Arnerlcan Soc~ety  of Anatomist7 on the subject 
of prerned~cal education. 

The "Mathens Plan for the Organi~ation of an  
Amelican Brological Society" ~ : r s~e fe r r ed  to the 
execntrre comn1rtte.e for consicle1:it1on and leport 
to a f n t m e  meeting 

The cornm~ttee of delegates, on nhlch the Arner 
ican Society of Zoologists rcas represented by G. 
11. Parker, recommended that thc serretarie3 of 
the  A n ~ e r ~ c a n  Society of Zoologists and other aff~li- 
ated soclet~cs consult nit11 the s ec re t s~y  of the 
Ameriean Society of Natnra l~s ts  as to the place of 
fu tare  meeting?. This reconrn~endatlon was ap-
proved by unanimous vote. 

The recolmnendat~on of tho exenrtitc cornrnittce 
that a hs t  of mernbers, and the new constitiition 
and by lttrrs of tlie soc~ety be pnbl~shed this year 
by tho secretary was also approved. 

A t  mec,trn:s held on Dccen~ber 39, 30 aild J a n  
uary 1, the followirlg papelr nc.le rcad either in 
full  or by  t ~ t l c :  

The I~i~leslilinl flpillic1,ium of Trernalodes: E ~ K N R V  
S. PRATT. 

A 	 Contribrc1,ion to tTze El;olulion of the Cestode, 
Bostellwm: FKAXI~LIN (IllustratedD. I~ARKER. 
with lantcrn slides.) 
narlrer and Adson have rceently describe2 a near 

gcnus and species of Cestode, ProteorostelZurn 
,rl,hmrc~l,r~n softsliell turtlcs. from the intestine of 

This form differs from the other known genera 
of tho in well-dt?fined1'roleoce~)lrc~litl~fi having :L 

apical organ on tlie 11e:id or si:olen. Other morpho- 
logical and histological diffe~enocs also distinguish 
this form. 

I n  or6er to  arrive a t  tlle correct interprotation 
of this organ a careful comparative study of the 
various apical structures Eo~ind in cestodes was 
made. 

Tlie comparative s b o ~ ~ ~ s  tlie apicalstudy that 
organ of this rrerv ccstoile from the turtle is 
neit.her enll-organ, terlninal sucker nor rnoscle-coue. 
Tlie rostella of diKerent ccstodes vary greatly in 
their structnral complexity so that several distinct 
grades may be recognized. Corrrpnrisons with 
these rostella clearly s l r o ~ s  that the apical organ 
of the tnrtle cestode is a rostellum of a very simple 

type. 

I t  seems then that we have in thjs rostelluni the 
s~mplest  and most primrtire type of cestode rostel- 
lnrn yet described and one which possibly repre- 
scutl the prototype from -r~hich the more complex 
types have evolved. A ne11-defiiled ieries of 
rostelln, developing in complexity, can be  estab- 
lished, beginning w ~ t h  this xely sllnlrle type found 
jn the turtle cestode. 

On the basis of this 5erics of cestode rostclla we 
woi~ld dcfine the cestode rostellum as an organ 
r arying in i iac ,  51iape :mrl cornpleuity; having a 
definite i~~d~vldn: t lmusculatiire, intrinsic, extrinsic 
or both; mole or less re t rac t~le ;  armed or unanned; 
situatcd on the aycl- and cqnidistant frorrr the 
acetabbula of the cestode scolex. A more detailed 
disc~ission of tlus question nil1 appear in a paper 
soon to bt? published fiom this laboratory by Gro. 
&I.Cuvey on ' l T h c  Xi~rosropic  Auatomy of Pro- 
teoroatclltcm .~phcriulun~B:~rkcr and Adson." 

Purlher Notes on tlze Emblyo~tic Skull of Eumeces: 
EDWARDL. RICE. 
A. Seco?~durlj Tympcz?~ic Nembmne.-Gaupp 

empliaiizes the roritrart in poqit~on of the second 
nrv tyrnpanic men11)ranc. of f l ~ e  mamnlals ancl the 
phy?iolog~cally similar meml~rane stretched be-
.ttieen the rim of the fenestra co~hlerr and the lat-  
eral nrargin of the basal plate in L u c r ~ t a .  Obser-
v:~tions on I ~ u i l ~ c c r slargely bridge thrr gap and 
indicate a real homology not r e c o g ~ ~ i ~ c t l  by Gaupp. 
13xily stages aglee with IJclr~rla;m Inter embryos 
tlie rnernbrai~e is cloally s part  of tile mall of the 
otic capsule. 

B. f l u t  of Glossop7lc~iy?1gecrl Nertlc. -The above 
interpretation help5 to  harmonize the secr~ilngly 
contradictory data  concberning the coarqe of the 
ninth nerve in the reptilei, ilescrihed as "lcxtra-
capsnlal " in Tlacc~rtr~, Ilattc riu and the Crocoditia, 
and as "intracapsnlar" in Chelorte, 13ruys and 
TropMo~~01zc.s. 7'he c:xi]se in  both cases may be 
ir~terpreted :IS intra c:~psnl:ir, ihe penetration of 
?artilaqc or eonrrecti~n tissue depending on the 
relati le extent of theqc tissues in t h ~ s  part  of the 
otic capsule, 2. e., upon the size of the fenestra 
co~*lrlere. O b s e r ~ a t ~ o n s  on Eun~cccs confirm this 
view. Some specimens agree fully wlth Lace?la; 
in otliels the ne1-r.e clc:i~ly pelletrazes the cartilage 
of tho meillan rial15 of tlic cay\nle, nlthoirgir no lab 
oral penetrat~on of the car t~lagc  has heen observed. 
These ariat ti on., are r~o t  correlated m ~ t h  age. 

Obserzations on 8yn12?alhctic Qa?~gZion Cells: F. 
W. CARPENTER. 

The Pasrular Sycttm of the Plo7ida AZEigator: A. 
M. REESE. 
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The  Horpliology of the Pectoral Spine and Gland 
in Certain Catfishes: N.D. WED.(With dem- 
onstration.) 

T h e  Innervation of t7~e Integument of Clhiroptera: 
J. E. ACI~ERT. (With lantern slides.) (Intro-

duced by Robert K. Nabonrs.) 

The integument of Myotis  lueifugua (LeContc) 


and M. sublatus (Say), stained intra ?:itam with 
methylene blue, reveals a number of nervous struc- 
tures. Among them are free nerve terminations 
which can be seen most readily in the flying and 
interfemoral mernhranes, and whirh, so far  as the 
writer has been able to ascertain, have not been re- 
ported heretofore in these organs. 

hTerves end on pelage hairs a t  three levels and 
in three different sheaths of the follicles. These 
endings are: (1) a superficial nerve ring situated 
ectad of the orifices of the sebaceous glands, and 
giving off nerve threads in the connective tissue 
sheath; (2) fine, varirose or flattened nerve fibrils 
lying imnlediateIy entad of the openings of the 
sebaceous glands, and terminating on the hyaline 
membrane parallel to the long axis of the hair; 
(3)  nerve fibrils a t  the Ie~reI of the lower third of 
the follicle, usually taking a horizontal position in 
the outer root sheath. Apparently, nerve endings 
similar to the last type have not been described 
previously in the hair of the bat. 

The skin contains two kinds of special sensory 
end-organs: (1) a small, dongate en8-butb into 
which a single medullated nerve fiber enters, ex-
tends approximately to the opposite end, and ter- 
minates in a slight enlargement; (2) a large, 
round, cellular te~min.al  corpuscle innervated by a 
single fiber which disappears among the cells of the 
organ. Terminal varicosities are abundant in the 
region of the hairs outside of the follicles. 

In  the skin of the face, especially, there are well- 
developed striated muscles which bear motor end- 
plates. While some of these plates appear to be 
beneath the sarcolemma in the integument, they 
are unquestionably so placed in the mnscles of the 
tongue. 

Of interest are the large, modified sTeat glands, 
some of which have numerous fibrils running 
about them. In  the absence of definite observa- 
tions on  the innervation of sudoriparous glands, it 
seems possible that these fibrils, which resemble 
sympathetic post-ganglionic neurites, may form 
plexuses about the glands similar to intracapsular 
plexuses around call bodies of sympathetic 
n.eurones. 

Blinded bats when on the wing probably perceive 

obstacles through tlle sense of touch by the effect 
of condensations of the atmosphere (produced on 
approaching the object) upon the free nerve termi- 
nations in the epidermis and the superficial nerve 
rings of the hair follicles. 

EMBRYOLOGY 

On the  Parallelism Between Increa~e i n  Permeabil- 
i t y  and Abnormal Development o f  Fish Eggs: 
3. I?. MCCLENDON. 
The morphology of abnormal lkcndulzcs embryos 

has been studied by Dr. Stockaril. My work has 
been merely an attempt to find the cause of the 
abnormalit,ies. 

I found that distilled or sea-water solutions of 
nicotine and the salts of Na, Li, K, Ca and Mg 
all produced the same abnormalities in the em-
bryos. Tn other words, any one of the above sub- 
stances produced all of the types of abnormalities 
when applied to eggs in early cleavage stages. 

I f  the eggs are placed in distilled water or 
('balanced" salt solutions no salts diffuse out of 
them. Only the kations have to be balanced; for 
example, if eggs are placed in a solution contain- 
ing nitrates of Na, K, Ca and ICg, no chlorides 
diffuse out of them. 

But if the eggs are placed in distilled-water so- 
lutions of any one of these substances, the salts 
contained in the eggs ciiffn~e out into the sol~itions 
and may be detected by ordinary chemical annly- 
sis. It is thus shown that solutions which cause 
abnormalities also increase the permeability of the 
eggs t o  salts (and perhaps to other substances). 

Solutions that were too weak or had acted for too 
short a time to prodr~ce abnormalities, had in* 
creased the permeability of the eggs to a slight 
degree, Therefore, the increase in permeability 
seems to be the cause and not an effect of the ab- 
normal development. 

T h e  X f f ec t  of X-rays 	on the Rate of Cell Dizision 
in the Early Cteavage of Planorbis: A. RICH-
ARDS. 


An Ezperirnental S tudy  of Concrescence i n  t7~e 
Enabr?jo of C~yp tob~nnehusallegheniensir: BEE-
TRAX G.  ~ ~ ~ I T E I .(Illustrated with lantern 
slides.) 
By the method of vital staining the following 

facts concerning the fornlation of the embryo of 
Cryptobranchus were established: ( 3  ) A band of 
cells occupying the lateral and ventral parts of the 
equatorial region of the late blastula, during gas- 
trulation comes to occupy the corresponding parts 
of the margin of the yolk plng, and converges on 
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the site of the closing blastopore. ( 2 )  During 
gastrulation there is  a confluence of material lying 
in the region of the dorsal lip of the blastopore; 
in connection with the process of overgro~vth and 
in turning of the dorsal lip of tlie blastopore this 
material shifts from either side to=ard the median 
line. ( 3 )  The movement of the neural folds is a 
moverrrent of translation, not a wave movement. 
The neural folds include material originally situ- 
ated a t  least 90 degrees apart, nhich is thus 
brought into apposition in the median line. 

The bearing of these facts on the  theory of 
concrescence will be discussed nhen the paper is 
published in full. 

The Behavior of the  SkeFetons in Experimentally 
Fused Larvm: A. J.  Go~nsann.  

On the  Behavior of Sea-urchin Zmbryos When  In -  
corporated in Sea-urchin Lymph Plasmoil.ia: TI. 
V. WILSON. 
Segmenting eggs included in lymph plasmodia, 

eventually in wound membranes, continued to de-
velop fo r  a time. Many reached through +adid  
elongation of the blastula cells and subsequent de- 
lamination a solid (sterroblastula) stage, after 
which the cells became dissociated, lying scattered 
or in amorphous nlasses in the midst of the gen- 
eral plasmodium. A large amount of the embry- 
onic tissue nnc7ervrrent d'egeneration. On tlie other 
hand, groups of small dissociated blastomere cells 
established connection with one another and the 
general lymph plasmodium through tlie develop-
ment of protoplasmic processes. They thus ment 
so f a r  as to become a par t  of the syncytinni vcrhich 
constit-utes the regenerative tissue. Their further 
fa te  could not be  traced, and the evidence as  to  
their permanency is thus negative. 

I n  some of the experiments a considerable num- 
ber of segmenting eggs remained adherent to the 
surface of the plasmodium. The development of 
these was near the normal. About the tjme when 
the cells acquire cilia, jnstances of fusion betmeen 
the blastulze were common. While the further de- 
velopment of these giant blastnlre was not followed, 
it would seem that  the combination of lymph plas- 
modium and giant embryos i s  something essentially 
like the "syrphoplasmic" masses described by 
Sanssens (1904). 

A Pair of Tracheal Invaginations on  the  Second 
Maxillnry Segment of the Embryo of the  Honey 
Bee: J. A. NELSON. 
A t  a period shortly after the completion of the 

germ layers, and contemporaneous with the ap-
pearance of the rudiments of the appendages and 

of the stomodzum, a pair of tracheal invaginations 
appears on each of the ten segments caudad of 
(but  not including) the prothoracic segment. 
These invaginations by branching give lise to tlie 
tracheal system. A t  the same time a pair of in- 
vaginations appears on each side of the second 
maxillary segment. These occupy a position on 
this segment similar to those of the tracheal invag- 
inations of the trunk segments, and are also s~mi l a r  
to them in size and general appearance. Each of 
the tracheal invsginations of the second maxillary 
segment is directed somewhat caudad, and develops 
with great rapidity into a sac with four diverticula 
and a constricted external opening. One of the di- 
verticula is directed caudad, one dorsal and the 
other two cephalad. 

The external opening of the tracheal invagins- 
tion now closes completely, the branched sac thns 
formed being cut off eornpletely from the hypo- 
dermis. The caudad diverticulum of the sac now 
extends further cnuiiad to meet and unite with the 
cephalad diverticnlum from the tracheal invagina- 
t ioa of the second thoracic segment. The dorsal 
diverticulum extend3 toward the dorsal mid line, 
where i t  meets and fuses with the corresponding 
diverticulum of the opposite side, forming the an- 
terior tracheal loop or commissure of the main 
tracheal trunks. The two cephalad diverticula 
form tracheal branches supplying the brain and 
the  muscles of the cephalic appendages. The 
tracheal invaginations on the second maxillary seg- 
ment, therefore, pioduce a portion of the anterior 
end of each of the  main tracheal trunks, in addi- 
tion to the trachea found in the  head. 

Tracheal invaginations were described by Hat-  
schelr in 1877 in the gnathal segments of a lepidop- 
terons larva. Examination of IIatschek's figures 
show that these invaginations were those forming 
the tentoriunl and mandibular apodemes, and they 
have generally been so regarded. Tracheal invagi- 
nations have not since been described in the  head 
of any insect embryo. 

Further Studies on the Development of the Cranial 
Sympathetic Ganglia in Vertebrates: ALBERT 
KUXTZ. 

The Ba/rl?y Cleavage of Cirratzdus Grandis, Verrill: 
JOIIN W .  SCOTT.(Illustrated with lantern 
slides.) 
I n  comnlon with most annelids the cleavage i s  

unequal. It differs from other marine annelids in 
tha t  cleavage becomes very irregular af ter  the  8-
celled stage. The egg is  furtller cllaracterized by 
the peculiar and important behavior of the yolk 



lobe. The egg sllo~vs a high degree of organiza-
lion a t  an early stage. Whatever m:ry be the sig- 
nificance of the yollc lobc, i t  is an  adaptation as-
socialed mith early cleavage, apparently cnrrelated 
with lire karyokinelic figulc; i t  aids in producing 
unequal c1eao:rge; i t  isolates cell n~ateri:tls, so that 
they are  unaffected by early t~xnsforniations of the 
nucleus; and, i n  CirmZulzts, i t  appe:~rs to aid in 
the arrangement of tlre cell pattern. Conklin's 
theory ( '12),  that  the yolk lobe is d r~e  to  a \venk 
spot in the protoplasm~c pellicle, tllrough nhich 
the lobe is forced out by "mitotic p r c ~ s u r e , ' ~is 
inadequate. For  this theory would not explain the 
non-a~jpoaraace of the lobe in C'irrnt~~l~is  thea t  
third cleaxage, though it appears in 110th e a ~ l i e r  
and later stages. 

A Robtion o f  the Problem o f  Yo176 Ma?~ipulutio~n 
b y  Ophitrm: C ~ s r n s r , ~GnevG. 
The egg of the brittle star, OpAiu~o brcuispinn, 

contains a very larqe arrrount of yolk and in i t s  
cleavage and early dexelopn~ent this yolk, in the 
form of minute spherules, is  equally distributed to  
all of the cells. 

Tn its yolk distribution it, therefore, docs not 
differ frorrr tho eggs of other Echinoderms but 
docs differ greatly from those eggs of Arthropods, 
Mollusts and Vertel~rates which are rich in yolk. 
I n  the latter, the yolk is early segregated either 
into a few inert cells or into a portion of the egg 
Prom which the actire cells ~ ~ ~ i t h d r a w  during de- 
velopment. 

In  consequence of the large amount of yollr in 
tho egg of OpACm and of i ts  equal distribution to  
every cell during segme~~tnt ion  and early develop- 
ment, a comparatively large amount of the energy 
of the egg is  expended in  the manil~ulation of its 
yolk rontcnt. For  example: the resting cells of 
the blastnla have tho form of slender prisms, 
their length being to their breadth as nine is to  
one. Uurjng its mitosis, however, e:~c.l~cell be- 
comes approximately spherical in shape. COD-
nected with this cnormons c3hange in shape and 
position of a dividing cell, there takes place a very 
considerable readjnstment of adjacent cells and 
their contents and especially an  entirely new sr-
rangenlent of the yolk spllerules of the dividing 
cell. 

The interesting observation herein reported is 
tha t  this expenditure of energy in juggling with 
yolk spherules ceases when a stage in larval de- 
velopment is reached in n l~ i ch  the gut and cmlom 
are diffmentiated. At  this stage the cells ex-
trude practically dl of their supply of yolk into 
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the blastoccrle cavity. The redistribution of this 
mass of yolk to the t r iwei  of tho organism i s  a 
function of ameboid n ~ ~ s e n c l ~ y m e  cells. 

CYTO1,ORY 

The Ncrvc Cen te~s  of i71e Elcctric Orgn~z i~aRaja 
Punctc~la: ULRICH I)-\TIT,C:REX. (Illustrated 
with 1:~ntern slides.) 

The 8 elcnie~~tof Plymorctlz BocG Polols: 81. F, 
GUL-ER. (With dernonstrations.) 

C7iron~osomo.l Vnria.t ions i ? ~  the European Earwig9 
Po,.jicw,lo, Auriculnrla,: F .  Pauwe. 

Spc.rmc~togfnsisi n  C'hryscnl?ls murginata and Cis-
tudo r*arolii~ct: I T .  3:. ,JORDAX. 
Chlon~idia apprar to or ig i~~t t t rin the spcrma- 

togonin by a yrocess of eshnsion of c1rrom:rtic 
Iialt~cler fiorn the noc1e:tr rec t i ru l~~m.  I n  
Chry.se~~~?ls durlng early growth the r l ~ r o m o s o m ~  
rtages are aggregated in or upon the n~ieleirs; 
Slom helo they disperse as  ~niaT1 paired granules 
or rods; snbscqlic~ntly the cl~lonrosomrs enlarge; 
the typical synapsis figure is absent. The ~mcleolar 
~es ldue  persists in part  as a compact oval or 
paired-rod element, 9npgesting an accessory chroln 
osomr. Tlie haplo~d number of chromosomes is 17, 
inclndirrg one larqer U shaped clemcnt ~~11ieli passes 
apparently undivrded (frequently as a pair of 
](ids) and In advance of the other chromosomes t o  
one pole of the filst ~na t i~ ra t ion  Jn  Czsspindle. 
tzcdo :I typical synapsls figure appears; tho haploid 
nmnher of chromovirues I S  IG; and there is no evi 
dencn s~nrrlar to thni in Chri~srni!j.sruggesting s n  
X-elemcut. Nulrll,t.rs of the seconti:rry spermato- 
cytes app:irmtly divide nmitotically, p e ~ h a p s  an  
ahnormal condition. 

A Miooscopical Invextigntion o f  Il'issues Prom 
Days Rhich Pasted B x t r e m e l ~  Long Periods of 
Timr: 8. MORGUI~~S, P. f3.P. E. ITOWEAND 


IIATZ~R. 

The G P T I ~  re71 C?JC~C Anin~als:  R. W .  ~TEGNER.  

Of the nlne perlotls into which the germ cell 
cycle in animals may be divided, t n o  were dis 
cussed: ( I )  Cyit formation in the testis of the 
potntu beetle, Lepti?rotnl;w il~cemlincntn, and ( 2 )  
the localization of the gelrn re11 substanre in the  
unsegmented egg. At a c e ~ t a i n  stage in tlie multi- 
plication period the spennatogonia of the potato 
beetle beeome each surrounded by epithelial cells. 
Each spermatogonium divides by mitosis and tho 
daughter cells can he irlentified hecause of connect 
ing strands-tho remains of tlre spindle. Theso 
spindle remains enable one to prove conclusively 



tha t  all of the sy~erm:itozox in a single cyst arise 
from a single sliern~atogonium. These divisions 
constitute a period which parallels t>lia.t i n  D!/tiscus 
during which one oogonium produces fifteen nurse 
cells antd one oocyt,e. 'L'he germ cell s~ibstimce in 
many animals is 1oc:llized in the vnsegiilented egg 
and can be distingrrished by the presence of stuin- 
able inclusion^ ~vliich may be named keilnbahrr.de. 
terminants. 

The Orientation of the Nuclear Organs ill the 
Electric &lotor Cells of Tclro~ia,reennd Other 
3'0rpedoC.9 : ~ ~ ~ 1 ~ ~ 1 ~ 1 1  (Illustrated~ ~ A I T L B R E N .  

with lantern slides.) 

Chron~oso,1nesin Opafiina:I f .  3l. METCALF. 

l'he Pllysiccll Chc~:i~yles in :I/a,riiic Bggs ,in.Fertili-
,-cr%iotc: 6. L. KITE. (Illiistrated with lantern 
slides.) (Introdnced by C. E. McClung.) 

The Xolar Struc%?cre of Protoplasm: C .  L. K~TE.  
(Introduced by C. E. McClung.) 
The concl~~sionspresen~ted in this paper arc  

founded on the dissection of representative cells of 
rridely diBereilt types of animals and plants. A 
detailed investigation of t11e principal kinds of 
cells of the f rog and rabbit has been made. 

Protoplasm has been found to  he compose(1 of 
gels and sols. With few exceptions resting nuclei 
are zither rigid gels which contain denser areas. 
Sucli areas are frequently :~rranged in the form of 
imperfect netr~orlrs. The cytoplxsin is us11a1ly in 
the gel state and may contain globules, grannles 
and fihrils. The globules are  complet,ely separated 
from the imbedding gel, while granules and fibrils 
grade into the contignons substance. 

Dividing cells have proved to be of special in- 
terest. Cliromosornes and spindle fibers seem to  be 
incomplete separation products. The changes which 
result in t,he separations are at  least partially re-
~e r s ib l e .  Experiments on different kinds of divid- 
ing cells point unmistaka.bly to the fac t  that  t l ~ e  
chromosomes anci spinJdle fibers play a secondary 
1610 in indirect cell-division. The optically un-
differentiat,ed protoplasm, lying around and be-
tween the chromosomes aod spindle fibers and in 
the plane of cleavage, is  the portion tha t  is  the 
seat of the active changes that result in cell-di-
vision. 

The chief general conclusion from this study is  
that  protop1:ism is a one-phased systern in molar 
striicture. Dissections of cells under qnite satis- 
factory optical conditions have failed to  reveal the 
contiguous solid and liquid phases that  are gener- 
ally held to be the essential elements of protoplasm. 

G E N I T I C S  

* Z  Yale Gy?~nlrdromorph of Colios (Eurymus) 
Eurythenle Sho7uing Di?norphism i i b  the Female 
Color Pa l l~ r l a :  Jorrlj 11. G ~ a o u r . ~ .(lllustmted 
n ith lantern slides.) 

I l f l~era la i~re  arlhoptcra: I<.NABOURS.a n  ROBERT 
D~ir ing  fi ir  years many types w ~ t h  complex color 

patterns of I'crrcrtettm Bolivar, of the Orthopteran 
.nhfarnily Tctrlgino., have been c:tl~tured and bred 
in the greenhoiisc., for taro years a t  the University 
n f  Chicago and tllrce years a t  the Ransas Agricnl- 
tnral College, hlanhattan. From these have been 
cegreyated through Menijelian an:ilyscs abont 
fifteen true bleeding types. These true breeding 
forn~s  hare becn reconlhlned to nixke all the orig- 
rnal hybrid types and mnny others rrhich have not 
as je t  been found in nature. Ten true breeding 
types have becn tried, and, with one exception, 
cxch has bccn found to pair nit11 each of the 
others, making as  many allelomor~~hicpairs as 
illere are posiible combinations. Some of the cul- 
tures haps hccn carried to the l?, generation, and 
some of the forms have heen bred, in one combina- 
tion or anotlier, for  sixteen generations. The re-
sults throughout have been typicnlly Mmdel~an,  
cwept that one form, P. ?nelanotkoral: ( G ) ,  when 
?roqsed ~ i t h  any other form. rodac aces F, progeny 
that do not alnays give ga~llctcs ntternatirely, but  
seem to girc some gari~etes that  represent hotli pa- 
rents. For lnstance n melonolhoras ( G ) - l e ? ~ ~ -
noills (5')hybrid mated wrth a letccoihornz (C) 
homozygous f o ~ m  glres CG, BC ant1 RCT: progeny. 
Reeiplocal crosses hare inrariably glrren identical 

resnlts. 


The Effect of Selection Upoia Egg Chtarncters in 
Parthenogenetic Lines of Bydatina: A. FRANK-
LIN SHUI,L. 

Fifty G~?leralio?asof Selection r?z Prrrtke,togenctic 

Pure T , i t i ~ ~  
of Dciplil~ids: A.  M. BANTA. 
Stllection expe~lments in pure parthenogenetic 


lines of daphnids welt reported on. I n  all eighteen 

lines xrcrc continued nndcr selertron for  eight gen- 

elations or longer and eleven for from thirty to  

fifty generations. The daphnidy belong to three 

sl,ec?ies and Mere originally taken from several 

d~fferent ponds near Cold Spring ITarbor. Four-

teen of ihese line3 a l e  1)7)(1plttiia ptt7ez, t a o  belong 

to another species of Daphnia and two are Sbtilo- 

ccp?1aZus. 


The character usecl as the basls for  selection was 

purely a physiolog~cal one, the daphnids' reaction 

to light. J n  the beginning of the csperi~nent the 
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first brood from a young mother was placed in the 
experimental tank under carefully controlled con-
dltions ,and nrllile still only a few hours old. The 
first one of these young to reach the positive end 
of the tank was selected for the beginning of the 
$. stain and the one last reaching the positive end, 
or failing to reach it  within a given time, for the 
beginning of the - strain. In  a similar mannor 
the selections were made in later generations. To 
August first for the whole period during which se- 
lection had been continued the mean reaction time 
of the + strains of four of the lines was greater 
than the mean reaction time of the corresponding 
- strains, this indicating presumably a greater 
responsiveness to light on the part of the + 
strains in spite of the selection for the reverse ef- 
fect. Two of these differences are statist~cally 
significant, as they are more than two and one half 
times the probable error. In  fourteen of the eight- 
een lines the - strains have a higher reaction 
time than the corresponding $- strains and in eight 
of these tho differences are statistically significant. 
Of the lines selected for from thirty to fifty gen-
erations two havo a higher mean reaction time in 
the +- strain and nine in the - strain. The two 
former and six of the latter diflerences are sta-
tistically significant. 

8ise Differences i l l  the Spernzntosou from Single 
Testes: CHARLES ZFLENPA AXI) E. C. FAUST. 
Measurements were made of the length of the 

head in five hundred or more spermatozoa of each 
of tnelve species of animals. The variation curves 
plotted from these measurements were used in de- 
termining the probable presence or ajusence of size 
dimorphism. 

I n  Anasa, Lygmus, Alydus, Musca, ilLelanopZus 
femur-rzcbrum, MelunopTus differentialk and Phy-
t o n o m s  among insects and Pseudomys and Bos 
among vertebrates the curves are distinctly bj-
modal and indicate the presence of two size 
groups. The inference is made that tho group of 
larger spermatozoa is the one with an X chromo-
some and the group of smaller spermatozoa the 
on0 without an X chromosome. 

Segregation o f  Traits in a Pennsy1z;ania Family: 
WILEEMIXE E. KEY. 

Some Reactions of the Shell of the  Pond S~bail, 
Lymncea, t o  Esternut Conditions: HAROLDS. 
GOLTON. 

A Quantitative Basis of Sex as Indicated by  the  
Ses  Behavior o f  Doves From a Sex ControZled 
Series: OSCARRIDDLE. 

By his method of controlling sex in pigeons 
Whitman showed (1) that the first young of the 
season (sl~ring and early summer) were nearly all 
males, and young hatched from the later eggs of 
the season were nearly all females; (2 )  that if the 
two sexes arise from the two eggs of any one 
clutch, that i t  is in nearly all cases the first egg 
which produces the male, and the seco~ld egg of the 
clutch that produces a female; ( 3 )  that birds kept 
thus mated and overworked at  egg production tend 
to produce in succeeding years ferver and fewer 
males before the appearance of females. 

A study o f  the sex behavior of the females of 
one such series (reciprocal cross of l'. or%entalisX 
S.Alba)  has shown ( I )  that the females (dark 
in color) of the alba X orientalis cross are nloro 
masculine in their sex behavior (i. e., function more 
times as males in copnlation) than the females 
(nhite in color) of the reciprocal cross; (2 )  that  
females of either cross hotclbcd enrly in the sea-
son, t. e., c l o s~s t  t o  trlale producing conditions, ara 
nzore masowline i n  their ses behavior than their 
oum sLstrrs Izatchcd late in l7ie season frotit eggs 
prodzcc~d under strongest female-producing condi-
daons; ( 3 )  that two full sisters hatched fro111 the 
t a o  eggs of a single clutch most strongly contrast 
with each other. The  bard from the first or male- 
producing egg o f  t7ze clzctch uszcally taking the part 
of the male l o  a ftcll 100 per cewt. 

The injection (owr a period of one month) of 
extracts and suspensions of ovarian tissue into the 
more masculine of these females, with simultaneous 
injections of testicular extract and suspension into 
the more feminine of the pair, has stccceeded i n  
some cases in very stromgly reversing the sex be-
havior of the pair. The effect persists more than 
25 days after the last injection. 

The behavior itself, and the effects of the ex-
tracts, have been recorded on moving picture 
films. 

These two results together with our very abun- 
dant data on the storage metabolism of the ova of 
these forms, and the initial fact of sex control 
jtsdf, strongly indicate that the basis of sex is a 
fluid, reversible process; that the basis of adult 
sexual difference is a quantitatiae rather than a 
qualitative thing. 

Size InherQance in ~ ~ b b j t ~ :E. C. MacDowEr,~. 
(Introduced by W. E. Castle.) 
T o  test the hypothesis that the apparent blend- 

ing inheritance shown by Castle's work on the ear 
length of rabbits may be interpreted by tho niul- 
tiplo factor hyl~othesis established by Nillson-Elbe, 



these experiments \;ere planned and started by "Some Intoresting Struetrrres in the Pup= of 

Professor Castle. They were handed ove1 to  the Lepidoptera," by Edna Mosher. 

writer in the fall  of 1909. Crosses were made be- "Some Sources of Error in the Interpretstion 

tween rabbits of large and small body size; the oft'- of Insect Tissue," by  W. A. Riley. 

spring were crossed back to the p a ~ e n t s  to  produce "Convei7iraaa 7lngeni Banks, Lif e-history Notes 

a back-cross generation. Rased upon the s ta t i~ t ica l  ~ n d  Variations in Wing Venation," by d. S. 

study of bone mensnrements and body weight as  Houser. 

estimated from growth curves, i t  mas found tha t  "Notes on the Read Structures of Thysaiio1~-

the back cross was more variable In size than the tera," by  Alvah Petelson. (Rrad hy title.) 

first generation. This was sllonn by stxndasd "The Desirability of a Riograplncal Dictionary 

deviations as well as by classifications of the of Entomologi.;ts," by  Plr~ljp P. Calve1 t. 

actual measurements in relation t o  the parcnts. 
Certain measurements from the back cioss rabbits 
reached and exceeded the parental extremes. The 
means of both generations were acxy clove to the 
mid-parentals in both generations. A11 these facts 
would be expected if the multiple factor hypo t l i e s~~  
be used to  construct a mechanism to account for  
size inheritance. The increased val ~ a b i h t y  a ould 
be due to a segregation of s u e  factors. 

CASWEII, GRAVE 
Secretam/ 

( T o  bc colztinzced) 

TLlE ZNTOBIOLOGICAL SOCIETY O F  
ANERICA 

TIIE eighth annual ~ i ~ c e t i n g  the E~ltomolog of 
ical Soc~ety  of A n ~ e r ~ c a  held a t  tlie Atlanta was 
Medical College, Atlanta, Ga., December 20 and 
31, in airiliation q i t h  the American Association 
for  the Advaneement of Sclence. Tn the al~srnce 
of President Bethune, the meetings vere preslded 
over by Dr. Philip P. Calvert. The moctlnqs wore 
all well attended, there vrere about fifty ~nenibcrs 
a ~ l d  fellows in attendance. 

The following papers were presentcil: 
"Tile Structure of the IIind Intestine of Cory-

d n l ~ ~ , "by J. T. Lloya. 
"Observations on the IIabits and Life l~jstory 

of Vycl~omyza conflztens Loew.," by Pal11 S. 
Welch. (Read by title.) 

"New Cllaraeters in the Classj6cation of Rhcro- 
lepidopterous Larva," by  Stanley B. Fraclie~.  
"Tlre Poison Glands of Euproctis c7tryso? 7 hmn 

lilnn.," by Cornelia F.Rephart. (Plesrnted by 
W. A.  Riley.) 

"Tlle Tracheation of the Anal Area of f l ~ e  
Wing5 of the Lepidoptern and tho Flomology of 
tlie Veins," by  N. L. Partrjdge. (Read hy  title.) 

"The Box elder Bug in Ohio," l)y l f e ~ b e r t  
Oshorn. 

' &  Thr  Elg tral  Tracl~eation of tlie Srrlifxmilres 
:i:irl Genera of Cicindelid~," by V. E. Shrlfoid 

l'he afternoon of the tlrlrtieth wns devoted to  a 
joint session of Section F of the American .\sso- 
ciatjon for the ,4ilvanernlent of S,ienre and the 
Entonrologieal Society of Arrierica, a t  vlll1~11 the 
folloming gapeis Trer e l~ icsmled: 

' (Note  on the Piesent Status of tlie Gipsy IIoth 
Parasites in Nerv England," by  L 0. IIona1d. 

"Some Notes Regalding the Natural IIistoiy of 
tllc Mole Cr~cket," by E. TJ. TVorsllam. 

"Notes on Some Old European Collections, ' 
by H. T. Fernald. 
"S t u d i e ~on the Snowy 'Flee c~ icket, (Y%cu~l-thus 

? ~ Q v c ~ I c ,~vitll Refefences to Apple Bark Dise:lscs," 
I>y P.  J. Parrott, W. 0. Gloyer ant1 R. B. Fultou. 
(P re~en ted  by P J. Palrott .)  

"Collecting Tnqectq in t h ~  Okefenolre Slmamp, ' 
by J .  Chester Bradley. (Plescnteil by J. CI. Xeed-
ham.) 

"'8tudles on tlre Geoglaphlcal Distr~buLjoll of 
Leaf hoppers. Eq~ecially of Maine, " by rXelbel t 
Osborn. 

"The Paun :~  of Epiphg tic Bl owellnds in Costa 
Rica," by Philip P. Calvert. 

The morning of the thirty first was devoted to 
the presentation oC the r tpoi t  of the executive 
committee, at  1vhic.h v a s  rejlorteii the electjon of 
fifty-four new rurmbers and the electioir of Dr. (7 

Gordon IIewitt arrd Dr. William Barnes as  fellon s ;  
the present:~tiou. of t l i ~  reports of standjup: coni- 
mittees; the election of oiEcers; tbc. adoption of 
the report of the commit tc~ to hold a sulnmrr 
meeting 111 1915 on the Pacific toast;  the appoint- 
ment of a comn~ittee to consider the desirabilltv 
of start ing tlre publjcat~on of a serles of special 
worlts on entomology lilrc that of the R q  So-
ciety, and the reading of tllo folloning pnpczs: 

"The Di.;pc~sal of Muscn domeslieu,'' by James 
Zctelr. (Presented by S T3. Fraclrer ) 

"A Conlparlson of the IZnenlies of Toriopleru 
gra?ni?~ium In South A f r ~ c a  and the Uiiited 
States," by  William Moolc. (Presented Iiy F TA. 
IVashburn. ) 


