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botany or agriculture in the botanical instruction; 
( 3 )  the biological grouping of subjects; ( 4 )  the 
holding of the interest of the students, i, e., the 
finding of the effective point of contact for botany 
with students who are looking for practical values. 
No forn~ulation of the value of botany can be 
made until these problems have been settled. The 
time is now ripe for a well-organized in~estiga- 
tion, to  be followed by a statement of well-estab- 
lished conclusions. 

A full report of the meeting will be issued in 
pamplet form early in May. This will I J ~sent to 
the melnbers of the federation. Any one may 
obtain copies by applying to the secretary. 

C. R. ~ T A K N ,  
,Sccrclary 

THEUNIVERSITY CIIICAGOOF 

/'BE AJIERICAN ,1SXOC'IA4TIOS FOR TLIE 
ADVABCEAIEST OF AC'IEA-CE 

BEGTION F (ZOOLOGY) 

Talc vice-presidential address a t  the Baltimore 
meeting was delivered by Profeisor E. B. Wilson. 
It was published in SCIENCE, January 8, 1909. 

The secretary has received abstracts of papers 
read as follows: 
Brood-protection. M L ~Sexual Dirnorf~hism among 

EcIlinoderms: IIUBERTLYMAXCLARE, Harvard 
University. 
The large number of echinoderms now knoun 

(about fifty) which protcct or care for their 
young in some way show great diversity in the 
method used. The eggs may develop outside the 
body of the parent or more rarely within the body- 
cavity or in special reproducti.ce cavities. If dr-
veloped outside the body, the young may become 
attached to sorne part of the parent, or be shel- 
tered among her spines or covering plates, or 
simply be brooded beneath her ventral surface. 
If developed within the parent, the young m,xy 
swim about freely in the body-cavity, or more 
rarely undergo their development in the repro-
ductive organs. wl~ ic l~  are thus practically uteri. 

Among all these brood-protecting species, how- 
ever, there seem to be only half a dozen (about 
twelve per cent.) which occur in tropical waters, 
while more than sixty per cent. are found in 
Antarctic or South Temperate seas. 

Only four species, and these all from between 
30' and 60" S. latitude, show any marked sexual 
dimorphism. In one, an oplliuran, the male has 
only five al:ms, the female, six to  eight (Iioehlcr). 
'In another, a holotliurian, the development of a 
peculiar brood-chamber in the d o r d  integument 

diitinguishcs the female. The third is a spatan-
goid in which the lateral petals of the female are 
much broader and clever than those of the male 
and serve a3 brood-pouches. The fourth is a 
clypeastroid, recently discovered in the Auslralian 
collections of the "Tllctis," in which the abactinal 
area of the feinale is deeply depressed to form a 
horseshoe-shaped brood-chamber, wholly wanting 
in tlie male. 

Notes on thc Eggs of the Antcra of Ithaca, N .  17.: 
ALBERTIT. M'RIGIIT,Cornell University. 
Eight spccies of Anura are found a t  Ithaca, 

N. Y., na~nely: Rana sglvatlca, Hyla pickeringii, 
1Zana pipiens, Bufo lentigznosus americanus, ltana 
palustris, EIyla vej-sico10~-, IZuna clamitalas and 
Rana catesbiumct. 

The first five species appear from hibernation 
and spawn under a maximum air temperature of 
43-60" P.; the last three delay until the inaximuin 
reaches 70' P. or more. The first five usually 
breed from the last of March until the middle of 
June; the last three, from the last of &fay into 
August. All but two species, Btcfo I. amerzcatzus 
and Retna cTumitans, occupy four or five weelrs 
for the spawning period. The exceptions may 
require two or three months. The number of eggs 
may vary from 800 in flyla pickeringii to 20,000 
in Rana catesbiana. 

The eggs of three spccies, ny la  versicolos, Rana 
clamitans and Rana catesbiana, float more or less 
at  tlie surface of the water; the eggs of the other 
five are submerged. The five species with sub-
merged eggs arc tlic first to breed. They deposit 
eggs with firm jelly envelopes, several eggs .ap- 
pearing a t  an emission except in Ryla piclcel.i~zgii, 
where only one appears a t  an emission. The three 
with buoyant eggs breed after May 25. They 
depdsit a t  tlie surface masses or films of eggs with 
loose jelly envelopes, several eggs being deposited 
a t  an emission. The best diEerentia1 egg char- 
acters are: the manner of deposition, the nature 
of the jelly envelopes, the color of the vitellus, 
the diameters of the vitellus and jelly envelopes, 
the number of eggs and the season of deposition. 

Factors Determiiaiwg the Kovemer~t of Melanin, 
Pigment Cranzcles: OSCAR RIDDLE,University 
of Chicago. 
Movement of these particles from one part of 

the cell plasma to another, and from one cell 
to another, is probably determined either by the 
solul$lity properties or by the electrical state of 
tlie granules. Author obtained no evidence of 
solubility. Tlie granules are, however, definitely 
proven t o  be colloidal bodies bearing a negative 
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electrical charge--the grinules unfailingly moving 
toward the anode when placed in an electrical 
field of light intensity. The author thinks this 
explains not only the movenlents of independent 
granules, but tlie movements of some ehromato-
phores a s  a wliole-as for example the skin chro- 
matophores of lower vertebratcs and the retinal 
pigment of artliropods and vertebrates. And, 
finally, this fact is of very considerable impor-
tance in a consideration of the physiolo,~ of color 
inheritance. 

The Rate of Digestion in Cold-blooded Vertebrates 
in, Relation to  Il'eiizperatlcre: Oso~lr  RIDDLE, 
University of Chicago. 
By the use of Mett's tubes and a constant tem- 

perature tank, information mas sought and ob-
tained from cold-blooded vertebrates on the fol- 
lowing points: (1) A definite measure of the 
rapidity of digestion, ( 2 )  comparison of this rate 
in fishes, amphibians and reptilia, ( 3 )  seasonal 
variations in digestive power, ( 4 )  a direct and 
definite measure of the effect of raising or lomcr- 
ing the temperature of the aninlalq on their rate 
of digestion, (5)  the teniperature coefficients ot 
digestion in these animals. 

It appears that  a gradual loss of digestive 
capacity has occurred in the amphlbia and rep- 
tilia during their evolution; and the bearing of 
Lhis fact on the development of warm-bloodedness 
in the vertebrata seems to merit attention. 

The Hyo-brunchitrl Apparatus of TgpJ~lotriton,: 
WM. A. HILTON, Cornell University, Ithaca, 
N. Y. 
The hyo branchial skeleton of Typhlotritolz 

spelceus in tlie adult resembles Spelerpes rather 
than members of tlie family Desmognathidx in 
which it has been placed. The hyo-branchial 
slteleton of tlie larva resembles Spclerpes much 
more than the larva of Uesmog~zwlRus. Like 
Spelerpes i t  has but three branchial arches, while 
Desnzognathus has four. 

Typklotritotb is a cave form, but from its eyes 
and other structnres it  seems to have much more 
recently come to such an environment than 
Typhlomolge. The hyo-branchial apparatus of 
Typhlotriton larva is almost the same a s  that  
of the supposed adult, but possible larval form 
of Typhlomolge. 

A series of apparently related spccies beginning 
with those living in caves only to  a slight degree 
and ending n i th  those best adapted to a sub-
terranean life, ir as follows: ( 1 )  Spelerpes lolzgi- 
caudzcs, ( 2 )  Spel~rpes nzaculicaudus, ( 3 )  Typhlo-
l~i lvi?spelc~us,( 4 )  Typl~lomolge rathbuni. 

Solr~e Bgg-laging nabits of A?nphitrite: JOIINW. 

SCOTT,Kansas City, 340. 

( 1 )  The egg-laying reflex of A. ot-rzeta is closely 

associated with tlie time of spring tide, the height 
of any given period of egg-laying always occurring 
within three days of the time of new or full moon. 
In  early summcr the pcriod of sexual activity 
tends to occur after, in late summer before, spring 
tidc. ( 2 )  Eggs and sperm float free in the body- 
cavity, and are usually in various stages of devel- 
opmcnt. Ripe egg3 show the metaphase of the 
first maturation spindle, and eggs in this stage 
have a greater density than unripe eggs. I t  is 
erltircly probable that the apparent selection of 
ripe and rejection of unripe eggs by the neplrridia 
is due to  the different effects produced by ne-
phridial currents upon bodies of differing densities. 

Ctl(i,leral Symmetry in, the Ileuelopment of the 
Priilzary Septa of a Living Corul: J. W. M ~ v o s ,  
Cambridge, Mass. 
The usual bilateral symmetry in the develop-

ment of the first six pairs of mesenteries is shown 
t a  occur in Agaaicia fmgilis. The six primary 
septa are found to be arranged about a plane of 
bilateral symmetry which is the same as that for 
the soft parts, and the cxosepta are found to arise 
in bilateral pairs. !L%e bilateral syminetry of the 
primary septa is found t o  persist in later stages 
with well developed epitheca and cxosepta. The 
arrangement of the primary septa, in Agaricia is 
diflerent from that  in Siderustrcra radiaizs as de- 
scribed by Duerden, but agrees with that in 
Lopkoph?jllum proliferum as described by the 
same author. 

Autotom.y of the Hydranth of Tubularia: MAX 
MORSE, College of the City of N. Y. 
I-Iydroiiis commonly absorb their hydranths 

when placed under artificial conditions. Tubu-
larin is an exception, and pinches off thc liydranth 
entirely from the stem. Later it regenerates a 
new I~ydranth. There is no disintegration of the 
cells until after the liydranth has fallen off. Tem-
perature is the active factor in inducing the 
process; hence l'z~bularia naturally occur f d l y  
developed a t  certain definite periods. 

R81e of Ihe Nerve Systenz in Xeyeiwration in. 
Ewrtl~zuor?n and A7ewt: A. J. GOLDPARB,Colum-
bia University. 
The accun~ulatcd evidence points to the conclu- 

sion that early embryos and larvz can regenerate 
missing organs independently of morphogenie in- 
fluences exerted by or through the nerve sys-+em. 
Concerning the rOle of the nerve system in adults 
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there is a great diversity of opinion. Experiments 
upon the earthworm were intended to reexamine 
the evidence with regard t o  the influence of the 
nerve cord on the regeneration of the head. Re-
moval of the cord from the amputated end, for a 
distance sufficient to prevent innervation of that 
end, did not inhibit the formation of a functional 
head. 

After determining the number and origin of the 
nerves supplying the rear limbs and different 
levels of the tail  in the common newt, Diemyc-
telus uiridescens, the cells from which these nerves 
arise were totally destroyed, in both the nerve 
cord and the ganglia. The cord in the adjoining 
regions was also destroyed to prevent secondary 
innervation. Subsequent examination of serial 
sections established the fact that both the tail 
and the rear limbs replaced missing parts in the 
total absence of nerve stimuli, that where under 
certain special conditions regeneration did not 
take place, the motor and sensory functional 
nerves a t  the amputated end were unable to  
stimulate the organ to regenerate the lost parts. 

Nuclear Com,ponents of the #ern-cells of Coclc-
roaches: MAX MORSE, College of the City of 
New York. 
The author presented evidence for: (1 )  A sex-

difference in the chromosomes of the ovary and 
testis cells, (2 )  reduction by parasynapsis in-
volving two longitudinal divisions of the chromo- 
somes, ( 3 )  the absolute distinction between plas- 
mosome (achromatic nucleolus) and the odd chro- 
mosome, contrary to Moore and Robinson, Foot 
and Strobell, Arnold and others, (4)  the indi-
viduality of the chromosomes. 

Featherless Fowls: R. H. CIIAPMAN,U. S. Geo. 
logical Survey. 
The writer called attention to an abnormal 

condition in chickens seen by him a t  Delhi, N. Y., 
during summer and fall of 1908. Some 500 birds 
of the barred Plymouth Rock breed were incu-
bator hatched between June 5 and 20. Of this 
number about ten per cent. failed t o  develop nor- 
mally-a small number were deformed or became 
"crazy" after a short time and all (of the ten 
per cent.) failed in bodily growth and normal 
feathering. By November 10 all of the naked 
birds had died. The eggs had come from a farm 
in the vicinity and the parent birds had been 
inbred for four or five years. 

01%the Skull and the Brain, of Triceratops: 0. P. 
HAY,Washington, D. C. 
This paper questions the correctness of the ac- 

cepted view that the frill of Triceratops has as 

its median elemeat the parietal bone. This 
median element is either a greatly developed 
nuchal scute or coalesced supraternporal bone. 
The parietal is  that bone which has hitherto been 
called the supraoccipital. The foramen that 
Marsh called the pineal foramen, by others the 
postfrontal foramen, is properly the coalesced 
supratemporal foramina. 

On the Intellect of Animals: ALEXANDERPE-
TRUNKEWITCH,Short Hills, N. J. 
Since man can judge of the thinking processes 

in animals from their actions only, the chief prob- 
lem is to establish tlie relation between thought 
and actions. Conclusions from actions as to  
presence or absence of reasoning are often based 
on too little evidence and admit different inter- 
pretations. The chief difference in actions of man 
and those of animals is  nsually found in the 
absence of choice in animals. The conclusion 
which the author supported by new evidence is 
that reasoning has been gradually developed with 
the progress of evolution and is certainly to be 
found in its s im~ler  forms in some higher mam--
inals a t  least. 

Olfactory Neree, Nervus Termkalis and Preoptio 
Sympathetic Syslem in Amia calua: CRAS. 
BROOKOVER,Buchtel College. 
The olfactory nerve arises from am ectodermal 

placode in Amia. Nuclei migrate from the pla- 
code along the olfactory nerve toward the brain. 
Some of these nuclei produce sheath cells of the 
olfactory nerve. others of the nuclei become 
enlarged, produce a ganglion two days after 
hatching, and when tlie fish is 50 mm. long num- 
ber about two hundred and fifty cells. Allis 
homologized this ganglion and its nerve wit11 
Pinkus's nerve in Prolopterus. There are nearly 
a thousand cells in each adult nasal capsule of 
Am.ia. They show Nissl bodies. Sorne are multi- 
polar nerve cells. It is suggested from their 
relation to the blood vessels that these ganglion 
cells are vaso-motor in function. About fifty 
coarse fibers differing from olfactory fibers are 
found entering the olfactory bulbs. Other fibers 
extend posteriorly ventrally of the brain. A 
nervus terminalis is present in Lepidosteus and 
teleosts. 

Nerve fibers with ganglion cells inside the 
cranial cavity mcre found entering from the pro- 
fundus branch of the fifth nerve. These fibers 
innervate the paraphysiw and blood vessels of the 
meninges of the forebrain. Some of the fibers 
extend forward as far  as the nerve of Pinlrus 
(nervus terminalis) and may form a sympathetic 
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connection n i t h  tlie lat ter  ncrve. The pineal stallc 
is inne~rnte t l  by a bundle of about th i r ty  fiberr 
comiecting mith tlie brnin just cnudad of tlic 
habeiiular hocly. Jritravitnin methylene blue 
p rep ,~ r ,~ t~onq01 the stall< of the epiphys~s show 
ganglion cells with a n  intrrlncing plexus of fibers 
xery sirnilar t o  t he  s~~mpat l ie t icinnervation of 
tlie na l l s  of the intestines of vcrtebratcs. 

E/fccts of Ilrachyceplfal:~ nfad Dolichoct.plinly upon 
the Tcclh of Man: ~ A Y M O N DC. Osr:u~n,Rar-
nard College, Columbia University. 
A study of xarious types of slculls to show the 

variations in the  dental arch, and especially in 
tlre teeth themselves. The principles which lxtve 
1)cc.n stated by Profess01 11. F. Osborn (Dul .  Am. 
dlus. Kclt. IIzst., 1701. XVI., art .  7 )  as  operating 
in  v a r ~ o u s  groups of lower rnamm:tls a l e  here 
shonn in ~ n a n  witlrin the l i~n i t s  of a single species. 

Sontc Ivotezrol-thy Addilions to  the Bryoeonn 
Fntcna of our  14 tlunlic C o u ~ t :  R C. OSUURN, 
Coluli~bia IJnirersity. 
A series of lantern slides sho\ring v'rrious fam-

ilies, genera and species of B l y o ~ o a  new t o  our 
ca i t  roast fauila. A prrl imini~ry report of cert'tin 
of tho mole striking fornrs co l l+~ tcd  by the  author 
a t  ilie Tori~lgas,  Be~ufo i  t and Woods IIole sta-
tion?. 

Pqssion u?zd Itc,generution in Suguvtia lucice: 
13. \V. D a v ~ s ,  Sweet Briar Collcgc, Va. 
Tlie sexually dcri~eil ,  undivided individual in 

N. lucicc is probably a rcgular l lcsamc~ous f o ~ l n  
with six pails  of eornplcte mcscntcries. Of these, 
two pairs situated a t  o ~ p o s i t e  end5 of the niajor 
tiansvcrsc a\is a re  directives and cnch diiective 
pair is  asqociated with a siplronoglyph. A sec 
cmdary cycle, of incomplete n~escntciies arranged 
in  pairs, a l t e~na te s  with the  pairs of the first 
cycle. A th i rd  cycle is usually p~c.;mt,  and even 
a fourth niay be reprcscnted. Longitudinal divi- 
sion i s  so comn~on tha t  such unilitided animals 
are  rare, and fission folloxved by regeneration 
plays nn i~npo l t an t  part  in the life hictory. Fis-
sion occurs, alinost n i thout  exception, in endo-
cwls and, i n  about two thirds of the cniei cxani- 
ined, in complcte endocels. The fission-plane 
shows a, decided tcndency t o  pass a t  r ight angles 
with the major transver-e axis, producing 1)il:lt- 
crallg. vmmetr ica l  piecc~s, hu t  v i t h  l i t t le regard 
to  a n  acm~ratc  lralving of the iliviiling animal. 

I n  regencr:ttion, froin eight t o  ten complete 
mcscntrrie.: a re  formed, the precise number de 
pending upon the  coiirplcte or incomplete char-
acter of t he  meqentrrichs a t  the  boundaries of the 
old part. The new nrcsentcrics arc fornied in a 

char:~cte~isticsucccj~ion not harnionizing mith a n  
l<rlu ci~dszcrtypo of development but  corresponding 
to the order described by the  Hertwig.. for two 
(pombly  regenerating) specilnens of Adanisia. 

ilcaelions of t11e Do~//iah t o  Che~ntcul Stinzuli: 
1i. B. UIILLDON, University of Chicago, 
The s ~ n o o t l ~dogfish. .tIustc.lus ctrnzs (?ditch.), 

-:IS tested oxTcr the entire body surface, mouth, 
.;pir,~cxlc and nostrils w ~ t h  acid, saline, alkaline, 
>x>eet and bittc'r substances. The fish \+,as found 
to  be vcly s~ns i t i ve  over the entire surface t o  
acids and alk'zlis in l e r y  dilute solution. It is 
less ~ e n ~ i t i v e  salts and bitter andto  substances 
docs not react a t  a11 t o  sweet solutions. Tlie 
general body s~~r fdce ,p:irtionlarly the fins, a re  
inole sensitive t o  alli-alis and salts  than is the 
mouth; both are equally aensit~ve t o  acids, while 
the  inoutll is tlie niore sensitive to bittpr sub-
stances. \Then the spinal cord is destroyed no 
reactions are obtained from the caudal par t  of 
the body, s1io:ring tha t  the  lateral line nerves 
have nothing t o  do n i i , l~  these iractions. When 
the cord is  sel~ered from the  brain, tlre mudal  
part  of tlrc aninral is  more sensitite than hefore 
t o  cl~emical stirnuli. There iq no spinal shock 
af ter  section of the cord. The nostrils a re  very 
sensitive to  alkalis, acids, salts and bitter solu-
tions. Section of the  olfactory crllra and difl'ercnt 
l a ~ n i  of tlie trigemimls ncrve showed t h a t  this 
scnsitircncss i s  due to  tho nladll.tlis nerve mther  
than the olfactory. Pnr ts  of the body were over-
stimulated for tactile lcsponse after wlriel~ they 
c o d d  always be stimulated clirmically. When 
any region wa4 overstinlulated for any given 
chemical, as  a n  acid, i t  rarely responded t o  tactile 
stimuli, a l thougi~ it usually rcsporided t o  o t l ~ ~ ~ r  
cllelnical stirnuli, a s  a ialine or alkaline solution. 
T\'lien cocaine was applied t o  tlre shin, tactile rc- 
sponse disappeared hrfore cliernical. Ainong the  
different chemical sensea, bitter disappeared first. 
This sensitiveness t o  cliemieal stiinllli is  due al- 
most c\clusix-ely to  the nerves of general sensa-
tion, not a t  a11 t o  t he  olfactory nerve and very 
little, if any, to  the g11,tatory nerves. 

Gl~ondrocrnwiz~mof arc Ewabryo I'iy: C I ~ A S .S. 
Mcao, New Uork City. 
The study of tlie clrondrocraniuni i s  of of SZLS 

value not only in a ~ s i s t i n g  us to  undeistand tlie 
structure of tlie adult  slaill in this forrn, but  a130 
on account of i t s  bearing on the general mor-
phology of the mammalian cranium. Owing to  i ts  
relativcbly low position in the  ungulate series, we 
v;ould expect many primitive characters t o  be 
retained in i t s  cartilxginous cranium, and indeed 



this is the fact, for a number of reptilian char- 
acters are present. 

The notochord, near the middle of its passage 
through the skull, dips beneath the basal plate 
and is  connected with the dorsal wall of the 
pharynx in two places, The cartilages which will 
later form the ear-bones are of the type common 
to the mammals a t  this stage of development. 
A foramen nervus abducens is present. It is  in  
the same position as  the similarly named foramen 
in the reptiles, but the two are not homologous, 
that in #us being secondary. The cranial cavities 
in the reptiles and mammals are not strictly 
homologous, but the cavity in the mammals is 
larger morphologically than that of the reptiles 
and has been increased by the addition of the 
reptilian cavum epiptericum. Vestlges of the 
primitive side wall of the cranium are found in 
Sus. Taken as a whole, the chondrocranium of 
the pig is that of a generalized mammalian type. 
It shows certain specialized characters such as the 
narrowed anterior portion of the basal plate, the 
large size of the ear capsules, and the secondary 
foramen nervus abducens, but these are less 
striking than the secondary characters of Echidna, 
I'alpa, Lepus or the Primates. 

Placentatiolz of an. Armadillo :H. H. LANE,state  
University of Oklahoma. 
The placentation of the Edentates has not been 

thoroughly studied and only a few observations 
have been recorded. A female nine-banded arma- 
dillo (Tutu msemchctum) in captivity gave 
birth to  four young, and an examination of the 
deciduate placenta revealed some novel features. 
There was a complete fusion of the four chorionic 
vesicles into one. The four amnia were united 
so as t o  divide the chorionic cavity into four 
longitudinal chambers, each with a single um-
bilical cord attached to its wall. I n  this specimen 
the placenta is intermediate in form between the 
zonary and the discoidal. The villi are present 
in a broad band surrounding the chorionic vesicle, 
which is barrel-shaped and has thin membranous 
ends devoid of villi. The villous band is made up 
of two disc-shaped areas of very long villi, sepa- 
rated by two bands of very short villi. Each of 
the two areas with long villi has on its amniotic 
surface the points of attachment of two umbilical 
cords. There is no indication of a decidua cap- 
sularis. This highly developed 'placenta would 
indicate that the armadillo is a specialized form, 
instead of a primitive type; and if this character 
is of systematic value, the Edentata are to  be 
regarded as a heterogeneous group and not a 
natural one. 

Cestodes in Flesh of Marilze Fishes: EDWINLIR-
TON, Washington and Jefferson College. 
The only common food fishes found to harbor 

cestodes habitually in  the flesh are the butterfish 
(Rhombus triacantlzzls) and the harvest fish (R. 
para) .  The cestode is Otobothrium crertacolle. 
The adult stage has been found in the hammer- 
head shark (Sphyrna sygcena) in New England 
waters, in  the sharp-nosed shark (Bcoliodorn terroe- 
%ova) a t  Beaufort, and in the cub shark (Car-
charhinus platyodolz) a t  Tortugas. 

In  the encysted stage it has been found i n  
twelve species of Woods Hole fishes, in  thirteen, 
species of Beaufort fishes and in three species of 
Bermuda fishes. I n  all these, with the exception 
of the butterfish and harvest fish, the parasites 
were confined to the body cavity where they were 
encysted on the viscera or in the walls of the 
stomach and intestine. I n  the summer of 1908, 
butterfish to the number of 715 were examined 
and cysts were found in all but 22. Twelve har- 
vest fish were examined and numerous cysts mere 
found in each. The paper discusses the escep-
tional position of these cysts in the butterfish and 
the unusually high percentage of affected fish. 
Systematic Relatiom of the Urodela as Inter-

preted by a #tztdy of the 802cnd-transmitting 
Organs: H. D. REED,Ithaca, N. Y. 
This study is the result of the curiosity aroused 

by the apparent conflicting statements regarding 
the systematic position and relationships of the 
various groups of UrodeIa, Believing that the 
limits and position of some of the larger groups 
have been based upon structures which are either 
affected by environment or negative in  their char- 
acter, and, furthermore, believing that the classi- 
tication of any group is sounder when based upon 
results gained from a comparative study of several 
organs or systems, i t  was decided t o  place i11 
evidence a comparative study of the sound-trans- 
mitting organs already under investigation with 
another end in view. 

Cryptobranchus is the most generalized. The 
Ambystomids are intermediate between Crypto-
brunchu.~ and all other groups. The Plethodon- 
tldm and Desmognathids are departures from the 
A.znbystoma stem while from these the Sirenids 
and Amphiunzu seem to be degenerated. Diemic-
tylus and Triton are identical with regard to  
these ear structures and differ from all others. 
They are to  be considered the most specialized. 
Between Diemietylus and Triton on the one hand 
and the Ambyatomidse on the other Nalamnndra 
stands intermediate, resembling more strongly the 
Ambystomids. 



Yorphology of the Sound-trmzsmitting Apparatus 
in  the Afnphibia: 13. F. KINUSBURYand 33. D. 
REED, Cornell TJniversity. 
Study of serial sections and models of repre-

aentatives of eight families and seventeen genera 
of tailed amphibia has shown that there are two 
skeletal s t iuc t~~res  fitting in the fenestra vestibuli. 
The first of these, which we designate as the 
columella, is  connected with the cephalic edge of 
the fenestra when a connection exists between the 
ear capsule and columella a t  all. It bears a more 
or less well developed process primarily connected 
with the squamosal bone in Neefurus, Proteus and 
Cryptob~anohus. In  adult Anab?/stomo, Amphi- 
zcma and Sircn there is a secondary connection 
of this process with the quadrate. The second 
element, which we designate as the operculum, has 
no slceletal connections but affords attachment t o  
a muscle, the m. opercularis of Gaupp. When 
attachment of this element to  the ear capsule 
occurs i t  is with the caudal margin of the fen- 
estra. The cephalic end of the operculu~n is in- 
cluded within the lips of the fenestra vestibuli 
while in its caudal extent i t  protrudes. This is 
the type found in DientictyZus and Triton. In the 
larval Ambystonza, a t  transformation, the colu-
mella becomes incorporated with the ear capsule 
while from the latter the operculum is cut out 
essentially by an extension of the fenestra ves-
tibuli. In  the adult of some forll~s, e. g.. Diemic- 
tylvs and Triton, only the operculum is present 
while in others, e. g., dmhystoma and Salanlan- 
dra, both elements are represented. In  still other 
forms such as  Plethodon, and Gyrinophilus both 
columella and operculum seem to be present and 
very closely associated, although the develop-
mental stages upon which the final explanation 
of the morphologic relations depends have not yet 
been examined. 

On, the Effects of Centrifugal Force on the Devel- 
opment of the Eggs of the Frog a d  Sea Urchk: 
J. F. ~ICCLENDON,University of Missouri. 
The unsegmented egg of Rana pipiens subjected 

to  a centrifugal force =2,771 X gravity for scv-
era1 minutes, is separated into three layers as  
follows: 	 a centrifugal yolk layer containing the 
black pigment granules. an intermediate proto-
plasmic layer (containing the nuclear elements) 
and a centripetal fatty layer colored with yellow 
pigment. Egg nnlatcrial was centrifuged in mass 
and enough of each layer obtained for certain 
chemical analyses. Morgan found in 1002 that a 
certain amount of centrifuging prevented the cen- 
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trifugal layer from developing. When subjected 
to  more centrifuging no part of the egg develops. 
When. the centrifuged egg partially develops, the 
centripetal and intermediate layers are more or 
less mixed in the early cleavage, so I have in the 
following tables added toe ther  the analyses of 
the centripetal and intermediate layers under tlie 
name of the former. Table T. gives the per cent. 
of water (W.) and solids (8.)in  the layers. 
Table TI. gives the per cent. of extracts (E.E.= 
ether ext,ract, A.E. =alcohol extract, W.E. = 
water extract) and residue (R.) in the solids. 
Table III.  gives the per cent. of phosphorus (P.) 
in the extracts and residue. Cp. =centripetal 
and Cf. =centrifugal layer. 

TABI,E I. 
Layer W. S 

Frog: Cp. . . . . . . . . . . . . . . . .  74 26 

Cf. . . . . . . . . . . . . . . . .  48 52 


Arbacia: Cp. . . . . . . . . . . . . . . 88 12 

Cf. . . . . . . . . . . . . . . $0 21 


T.kBLE 11. 

Layer E.E +A.E. W.E. It 
Frog: Cp. ........ 51 34 15 

Cf. ......... 30 10 60 
A~hacia: Cp. ...... 40 20 31 

Cf. ...... 38 10 52 

TABLE 111. 

P. in P. in P. in  
Layer E i3 . tA.E.  W.E. R. 

Frog: Cp. ......... 0.018 1.0 0.4 
Cf. ......... 0.54 1.2 1.3 

Arbacia: 	 Cp. ...... 2.36 17.0 3.2 
Cf. . . . . . .  2.54 13.0 1.6 

I11 Tables I.-111. i t  is observed that there are 
great differences between the composition of the 
two layers, and this is correlated with their dif- 
ferent capacity for development. 

If the egg of A.rbac.ia be centrifuged it is sepa- 
rated first into two and later into four layers. 
By freezing and crushing the eggs and ccntri-
fuging in mass I obtained two layers correspond- 
ing to the two first obtained in the entire egg. 
Ccntrifugal force has litt,le effect on the develop- 
ment of the egg of Arbacia. By inspecting the 
last two lines in Trrblcs 1.--1JT. i t  will be noticed 
that tlrcrc is very little difference between these 
two layers in composition, and this is correlated 
with the fact that there is little difference in their 
capacity for development. 

Centrifugal force causes flattening of the mitotic 



figures in  the frog's egg in the direction of the 
force. This effect of the force is  due apparently 
to  compression of the alveolar framework of the 
egg, on one side by the fatty layer and on the 
other by the yolk layer. 

Regeneration and Growth in, fishes: G. G. Scorn, 
College of City of New York. 
The caudal fin of 117 F d u l u s  heteroclitus of 

sizes varying from 4.57 cm. to  9.73 cm. long was 
removed. Fins of the younger fishes (shorter) 
regenerated proportionately more than the older 
(longer). I n  fact the curve representing the pro- 
portional amount of 'regeneration in fishes of dif- 
ferent ages (lengths) was regularly descending, 
reminding one of curve of growth established by 
Minot. One might conclude that regeneration 
paralleled growth, i. e., that the power of regen- 
eration is greater in the young. On closer exam- 
ination we find that each fish (regardless of 
length) regenerated about 0.6 cm. The following 
explanation is offered: Regeneration of new fin 
tissue is due to  proliferation outwards in a linear 
direction of new cells arising from the division 
of cells exposed by the line of amputation. A 
fish 5 cm. long contains same sized cells as a 
fish 10 cm, long and the probability is that the 
power of proliferation is about the same in the 
cells of fishes of each size-provided that  the cells 
are a t  the same relative level in each case. When 
the amputation was made the author endeavored 
to have line of removal a t  same relative place in  
all specimens. Evidence as to the similar powers 
of regeneration residing in cells of same level 
independent of size (age) is shown by the fact 
that actual regeneration outwards in a linear 
direction is same in fishes of all sizes. This indi- 
cates that regeneration is a process independent 
of general growth processes. It comes into play 
under abnormal conditions. 

The Early Development of Newofibrillce and Nerve 
Function: HANSFORD Alma Col- M. MACCURDY, 
lege, Alma, Mich. 
With the purpose to find the earliest stage a t  

which neurofibrillse may be discovered in the de- 
veloping nerve cells and the relation between their 
first appearance and the establishment of conduc- 
tion paths as evidenced by the earliest normal 
movements and reactions to  external stimuli, ob- 
servations were made on the larvse of Rana and 
Amblystoma. Neurofibrilla are present in the 
earliest optic nerve fibers and in the retinal ele- 
ments long before they can perform their regular 
function. That they are also present in early 
fiber tracts of the neural tube, preceding normal 

movements seems amply demonstrated, but further 
confirmation is to  be sought. It appears alto-
gether probable that the neurofibrillze arise prac- 
tically contcmporaneous with the outgrowth of 
the nerve fiber. 

ltegeneration in the Brittle-star Ophiucoma 
pumila, with Reference to the InfEuence of the 
Nervous Systenz: SERGIUS MOROULIB,Cambridge, 
Mass. 
1. I s  the presence of the nerve essential for the 

regeneration of the arms in -the brittle-star 
Ophiucoma pumila? To answer this question the 
radial nerve was injured by a red-hot needle near 
the disc, and then the arm was cut off about the 
middle of its length. As a control experiment 
another arm in the same specimen was also cut 
oa a t  the middle, but its radial nerve was left 
intact. It was found that in the course of thirty 
days the arms with radial nerve intact had all 
regenerated normally, while those with the radial 
nerve injured produced only a very minute stump 
of new tissue. If, however, the arm broke off a t  
the place where the nerve was injured-as occa-
sionally happened soon after the operation-no 
tissue was regenerated from such an exposed sur- 
face, although arms in which the radial nerve was 
intact, even in the same animal, did regenerate. 

2. What is the relation of the rate of regenera- 
tion to the " level " a t  which the arms are cut off? 
It was found that arms cut off a t  the base or a t  
the middle regenerate much faster than those cut 
off a t  the tips. 

3. What is the relation of the rate of regenera- 
tion to the number of arms removed? The removal 
of different numbers of arms influences the rate of 
regeneration of the lost arms only to a small ex- 
tent; the rate of regeneration when four or five 
arms are removed is somewhat greater than when 
one, two or three arms are removed; but this 
correlation between the degree of injury and the 
rate of regeneration is not of the nature of a close 
parallelism. 

MAURICEA. BIGELOW, 
Secretary 
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'InE 432d regular meeting of the society was 
held April 6, 1909, President Hough in the chair. 

The following program was presented: 


New Chapters in. the History of the Cocoanut 

Palm :Dr. 0.F. COOK. 


