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surfaces  w i th in  a f ew  cm. of the expanding 
masses of cells, h u t  local  t ranspi ra t ion  n iay  
have  resulted i n  ac tual  shrinkage.  The opti-
m u m  tempera tu re  f o r  t h i s  p l an t  is also a fea-
t u r e  n o t  y e t  determined. 

The g rowth  of t h e  opunt ias  therefore  talrcs 
place d u r i n g  a per iod of decreas ing ac id i ty  re- 
su l t i ng  f r o m  the dis in tegra t ing  ac t ion  o l  light 
a n d  r i s ing  t e m p e r a t ~ ~ r e s .  T h i s  s ta tenlent  ap- 
plies no t  only t o  t h e  d iu rna l  behavior of the 
p l ~ n t s  d u r i n g  the  g rowing  season, b u t  t o  the 
growing season a s  a whole, wllich a s  D r .  11.11. 
Richa rds  h a s  pointed o u t  i n  a paper  now i n  
press i s  one  of d iminishing acidity. T h e  acidi- 
t ies  of t h e  cact i  a r e  calculated f o r  tlle s a p  of 
t h e  plants.  T h e  acidit ies oE N/100 t o  N/3,000 
f o u n d  by Borowil<ow t o  be  favorable f o r  hydra- 
t a t i on  a n d  g rowth  were of t h e  cul ture  solu t ion;  
t h a t  of t l ~ c  sap  of t h e  seedling used  was  prob- 
ably st i l l  muell  lower. 

L i g h t  a n d  tenlpera ture  i n  lesser degree a r e  
seen t o  exercise a totalized releasing effect o n  
growth coiiicident w i t h  rcduced ac id i ty  a n d  
increased hytlratation,  t o  a cer ta in  l imit .  
Beyond th is  growth r a t e  is  checked. Fu r t l l e r  
analytical  tests mill be necessary t o  de termine  
t h e  l imi t ing  factors.  

Further Studies on t7ze Behavior of Amceba: ASA 
A. SCIIAEPFER. 

T77e Significance of C e ~ t a i n  Internal Conditions o f  
17fe Organism in Organic Enolutiorc: I?. 11. P I K E  
AND E. B. SCOTT. 
Zoologists, mhilo studying the phenomena of 

form regulation in animals, have given compara- 
tively little thought to the regulation of internal 
conditions-the changes in matter and energy in 
the organisms which underly the changes of; form. 

The data accumulated in the physiological lab-
oratories shorn that  in the higher animals there is 
a regulation, rarying within relatively narrow lim- 
its, of body temperature, the blood pressure, the 
tension of carbon clioxide an4 oxygen, of the con- 
centratio11 of hydrogen and hydroxyl ions, of the 
osmotic pressure, and of the general composition, 
quantitative as nell as qualitative, of the fluids of 
the body, brought about by a number of systems 
and organs of the body. 

From the point of view of the physical chemist, 
the general constancy of internal conditions of 
the higher organism may be interpreted in terms 
of chemical equilibrium. I f  the reactions within 
the body are of the nature of the "slow" reactions 
of the chemical laboratory, the constant tempera-
ture and the constant physico-chemical concentra-
tion of the body fluids vould be attended by a 
speed of reactjon wjthin the body which would be, 
i n  a considerable degree, independent of the con-I). T. ~$ACDOUG~L 
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Multiple births are well known among human 
beings and the proportions of twins, triplets, and 
quadruplets to single births have often been re-
corded. Instances of five and six children a t  a 
birth are very rare but apparently well authenti- 
cated. All cases above six are very doubtful. Tn 
the Boston Hedical and S7irgical Journal, Volume 
10, page 224, 1872, is  recorded from Trumbull 
County, Ohio, a case of eight children a t  a birth. 
This very circumstantial account, 'rvhich has been 
qnoted in numerous books and journals, proves on 
investigation by the county clerk of Trumbull 
County to be entirely fictitious. 

Comparative and General Physiolopj 


Effect of Electrolytes Upon the Rate of Nerve 

Conduotion i n  Cassiopea: ALFREDG. MAYER. 


ditions in the environment. The internal mechan- 
isllls of the organisms lie a t  the base of the dimin- 
ishing effect of the environment, or the greater 
degree of independence of the animal from the 
conditions of the environment as  the organisms 
occupy successively higher' positions in the evolu- 
tionary scale. 

Experiments on X-Radiation as the Cause of Per-
~neabi l i fy  Changes: A. RICHARDS. 

Some Factors Concerned i ~ ethe Death o f  Para-
mcecium at High Temperatures: X. IS. J ~ c o n s .  

The  Effect of Color in the Environment on the 
Color Changes of Anolis Carolinensis: MANTON 
COPELAND. 
It i s  well known that the so-called Florida 

chameleon, Anolis carolinensis Cuv., becomes green 
in the dark and almost invariably turns brown in 
daylight. To test the effect of color in the en-
vironment on the color changes in the skin of the 
lizard, the animals vere placed in boxes lined in 
part  with colored paper and exposed to daylight. 
I t  was found that  the green color was often as-
sumed under such conditions. A yellow environ- 
ment always induced a change from brown to  



green. Green surroundiilgs nere nearly as effective 
in b ~ i n g i n g  about this ieaction, ~chereas red and 
blue nere much less so. When placed in a white 
box cert:~in individuals became green. Tho blown 
color >\as as.;nmed when a box lined with black 
papci Ira5 subslitute,l for  a color box. The green 
line pe~s~.tcd with sliglii- change for several hours 
vrlien tIi13 an:mal T:LL In the yellow environment. 

IVhen a lizald >$as blindfoldeil i t  remained 
bioqn in the yellorv box, and nnmeroi~s tests 
slioned conclusirely that  the organs concerned In 
recbci~ing light stimuli, which indnced a color 
change in the slim frorri b ~ o x n  to green, were tile 
lateral eyes. 

TTie Absorpt ton of Frrt b y  Prcsh-water Vusse7s:  
E. P. CRURCHIT,~,. (Tntroduced by Caswell 
Giave ) 
'J'he work was nudevtalren for the U. 6. Bureau 

of J'idwlies h i th  the object of ascertaining 
~ ~ h c t h e r01 not aquatic a~nmals  nse food which i s  
in solution in tlie water. X ~ ~ s s e l s-\T7ere kept in 
map solutions inade fiorn elite oil, both unstained 
and 5tained with Sudan 1 7 1 .  Histological exami-
nation of snch mussels and of cont~ols  revealed tlie 
fact that f a t  1s absorbed abundantly and carried 
over the l ~ o d y  by the blood corpusdes and plaimn. 
Section? of mnssels Irept in f a t  solntions short 
periods as 18 01 24 hours, slroned such a heavy 
losdino, of f a t  in the epithelinm of gills, nlantle 
:tnd foot t l ~ a t  i t  scemcd very prohal~le that  tlie 
ccll5 of karh epithtlinm nbsoibrd the f a t  directly 
f~orri  the solntion. Knsscls nith tlre vahes  wedged 
opcn n r i  e iuspcnd~,il ovcr t h ~  90 lhat  only soli~tion, 
the ventral part  of the foot and mantle were im- 
n ~ e ~ s e d ,tlie nlont11 arid iijillons being above tlie so- 
Ititions 1':samination aftcr somc hours of the 
p a ~ t s  of epithelium so exposed showed more f a t  
tl~oil in tlii cp~thcl i l~mof oiher p :n . t~  or in tlrat of 
the cc~ricqpoliding ~cgions  of t l ~ e  eoiil~ol. F a t  call 
bc absolbctl fcorrr soliltion by the e p ~ t h e l ~ ~ i m  of in- 

t e s l~nc  and probably outer body ~inlls .  


T7t~1onin Floz~n(Zrr~:R. 0. MAST. 
Plonn(lcii, csl~ceinlly Z'nral~rhlh~;.rand Ancillop-

C P ~ ~ ( T ,hininl:itr tile b:~ckgroiind to a most remarl-
able degree. The plocrss of sm~u1:ttiorr in~olves  
clrangcs in shade, in pattern and In rolor. Slnre 
all of tlleie changes are coritrolled hy s t~mnl i  le -  
ceivcd tlironph the eye<, the natine and tlre degleo 
of simnlat~on of the hackground constitutes an ex-
cellent ciiteiion of vislon, in so far  :is this tern1 
may be l lb~d in a purely objective scnse. 

On the basis of this criterion i t  mas found that, 
in regard to shade and color, vision in fishes is cs-
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sentially the same us i t  is  i n  hnnan beings It 
>%as also found that  these animals distinguish be- 
tween dots 2 nml. and .? min. in diameter respec- 
tively, that  they recognize dots 1 mm. in diam-
eter but that they do not ~ecogr~izedots 0.5 mrxl. 
in diameter. 

By n~caris of a backyronnd consisting of a ro-
tating dlsk i ~ h l c h  containc.d a l t c~na te  blarlc and 
white sectors, it n a s  found that tile fusion r ~ t e  ~f 
images in Ronndcrs corresponds rery closely with 
Llrat in the human being, irtd:cating tha t  in re-
gard to motion v is~on in fislics is as n ~ u t e  as i t  is 
in man. 

On n haclgiound coutninlng only g ~ a y  or blacblr 
and wh~te ,  no color is ploduced in flonndels re-
gardless of the shndc or pattern or the intensity of 
the light. Simulntion jn color is conseq~reritly de 
pendent upon the length of the ivavcs of the light, 
not upon differences in its i n t ~ n s ~ i y .  It t l r o e f o ~ ~  
strongly suppo~ t s  the contention that fishes liare 
color-vision. This is, moreorer, snppo~.ied by the 
fact  illat floundels adapted to a given color tend to 
sclecf a baclrground of the same color, and the 
fact that  tliis selection is  of sue11 a nalnre tha t  i t  
can not be accounted for on the basis of d i f f~ re r i~e  
in the intensity of the light ieflccted by the dif- 
ferent colors. Thus the contention that fishes have 
color-vision is suliported both by tho leactions of 
the animals and by the reactions of the ehromaio 
phores i n  tlie skin. 

I n f h c n c e  of Tk?jrotti I~rgrrr l i e~ i l son Dtciision rtrtc 
zn P a r n ~ ~ a a c z u m :  R. A. T3uorriorro~AND F I E L ~  
I?. ~ ~ A R T ~ E Y .  

Pxrmmcia  of lrnonn xncestry mere placed In 
bacterial infusions of lcnomn composition. These 
were kept on h o l l o ~  slidcs in moist chambers in 
the usual manner. To certain slides vrere addcd 
equal a~nouuts of dried thyloid glands tahen from 
types of each of tlrc five main siibdivisions of 
Trertebrata. Re6des each thyroid tieated line w:is 
carried a control line, t ~ v o  progeny of a single di- 
riding individual being zrscd in llrr experimerrt. 

The number of individuals resulting fro111 fission 
in each line was counted each day; a t  the end of 
.;in 6ays the following were the dala secured, earl1 
figl~rc heing the average of three repetitions of 
the same experiment: 

1ci\l1 tliyroid . . . . . . . . . . . . . . . .  70.6 

Control . . . . . . . . . . . . . . . . . . . . .  36.6 

hn~phiblan  thyloid .......... 111.3 

Control . . . . . . . . . . . . . . . . .  20.0 

Reptilian thyroid . . . . . . . . .  225.3 

Control . . . . . . . . . . . . . . . . . .  24.3 
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Avian thyroid .............. 222.0 

Control .................... 43.6 

Man~malian thyroid ......... 315.3 

Control .................... 57.3 


The conclusion is that  throughout the evolution 
of the vertebrate phylum, the thyroid has retained 
certain of its physiological characters intact. 
The observations previously made by No~vikoE, 
later by Shnmway, on mammalian thyroid infln-
ence on Parama~circmare  thus confirmed, and the 
significance of the facts extended so as t,o include 
the homologous glands of each of the other four 
clas~es of vertebrates. 

T h e  E f e c l  of tlie Removnl of the Marginal Sense 
0r.yans on the Ba te  of Re,qencrution i n  Cassiopea 
Xn?nacnno: LEWISR. CARY. 
The results of the investigations of most nrork- 

ers on regeneration has shonrn that  no direct effect 
of the nervous system upon regeneration could be 
demonstrated. Zeleny concluded as a result of his 
work on Cassiopek that  when the sense organs 
were removed the animals regenerate sometimes 
faster and sometimes slower than do specinlens 
with the sense organs intact. Stocliard removed 
the sense organs from one half of a Cassiopec~ 
disk and insulated the two halves by removing a 
strip of sub-umbrella tissue so that  one half was 
active, the other inactive, and found that the 
rate of regeneration mas the same in both halves. 
From these experiments he concluded that  muscu-
lar activity had no influence on the rate of re-
generation. 

I11 a large series of experiments on Cassiopea 
di~lcs prepared in the manner just mentioned I 
have obtained the following results: 
1. When entire disks are used for the cxperi-

ments those from ivhich the sense organs have 
l~een removed may regenerate slocver or faster than 
those retaining their sense organs on acconnt of 
individual variation in the rate of reqeneration. 

2. In specimens prepared so that one half is 
active, the other inhctive, tlicl active side (that  
bearing the sense organs) always regenerates 
fastcst. Tho difference in  rate is particularly 
noticeable in earlier stages of regeneration. 

3. m i e n  the sense organs are remo\-ed from 
one half of the disk, but the lialvrs not insulated, 
the rate of regeneration is tlie same for both 
sides. I f  only a single sense organ remains the 
results are the same. 

4. I n  a solution made up of sea water to which 
has been added 15 volumes per cent. of 0.6 &f 

MgSO, the regeneration is equal from both sides, 
but a t  the rate of the inactive half of a specimen 
from rvhich one half the sense organs have been 
removed. 

5. Tn specimens from which all sense organs 
have been removed but in which one half is kept 
in pulsation by means of a trapped wave of con-
traction, the regeneration is the same for both 
halves, although the rate of contraction in the ac- 
tive half ruay be higher than for a half disk on 
which the sense organs are present. 

The rate of metabolism as determined for the 
writer by Dr. S. Tashiro is higher for the half 
disk bearing sense organs than for the inactive 
half, or for the half that is kept in contraction by 
means of a trapped wave. 

The T,ocom.olion of Aclit~.ictns:G. H. PARKEX. 

The creeping habits of &fetridiu??l and Sagcolia 
were studied a t  Woods Hole and of Condalaclis 
and Ac-1i:iin a t  Rermuda. i l fe tr idium and Sagor-
t ia  weep s1o\vly and in di~ections which may be in 
one individual a t  right angles to its axis of struc- 
ture, in another coincident n~i th  i t ,  and in still 
another oblique to it. Whether one indiviaual 
could assunle in sequence all these directions was 
not ascertained for these sea anemones. I n  
Condalactis and Actinia the creeping was more 
actively carried out than in &fctricliu??l and Sa-
gtrrlic~. il single Actinia crept now in the direc- 
tion of its axis, now a t  right angles to it, and 
now in some other aireeLion. There is no roason 
to suppose that this freedom is not possessed by 
1,he other sea anemones. I n  all the forms studied 
locomotion was accomplishecl by  a wave-like move- 
ment of the foot. This began a t  the isear edge of 
the foot and proceeded to the front edge. I t  was 
exactly like the direct type of wave seen in the 
mollnsk foot, but could be established temporarily 
on any axis. Tn Condylaclis it required about 
three minutes for  a wave to pass orer the foot 
and with each \va\7e the anim:rl progressed a little 
over a centinietcx in distance. 

T h e  B e l m v i w  o f  a n  Enteropmcust: W. J .  CROZIER. 
A species of Pt?lchodwa fonnd in Rermuda was 

studied ~ ~ i t l i  sen-reference to its movements and 
sory reactions. The orderly progression of peri-
staltic rT7ttves on the thorax and abdomen was 
found t.o depend upon the continuity of thc dorsal 
and ventral nerve cords. At  night the animal re-
sponded to general uiechanical stimnlation by the 
emissioli of a pliosphorescent matei.ia1 from the 
collar region. Mychodera s h o ~ ~ e d[ ' differential 
sensitivity" to light; i t  was not photographic. 



Loc:~1reactions nexe obtalned in response to me-
chanical and chemical stimulation, the order of 
decreasing sensitivity of the parts of the animal 
being: proboscis, posterior end, genital plenra,, 
the alk:~lir~en~cl:lls the nornial lyotropic series, 
abdominal surface, collar. For the chlorides of 
I<> NII, > L i  > Na, a a s  found to expresq their 
stimulating eliieiency; t h ~ s  rvas mainly a kation 
stimulation, bnt 111 the case of salts (CaCl., f. g.,) 

~vli~elidid not stimirlatc strongly, otlier anions (in 
this case Ca(NO,),) mere efTective as st imulat~ng 
agents. Photic sensitivity mas readily soparaled, 
by exhaustion or an:rstheties, from me~l iani~r t l  anil 
ehemicnl; bnt for the two latter f o ~ ~ n s  irrita-of 
billty no physiological ieparation was discover-
a711lrl. It is therefore suggested that in Ptycliodera 
tliere a le  generalized reeeptols open to stimnlation 
by both mechanical and chemical means. 

On (6 Ce~ta in  Fibrin, Xcnctzon TVhiclz Occz~r.9 i?t 
I,T,i?lixg C7iltzcre.s of Proq 1 1 ~ 9 9 2 ~ s :GROXGE A. 
BAITSEI~L. 

Tn living eultnicq of various tissues of the adult 
f rog  there occurs, in many instances, a transfol-
mntion of the fibrin net of the plasma clot in 
which the l i \~ ins  tissue is enibeddcd I n  general 
the changes which occur first make their appear-
ancc nhcn tlie cnlturc is  from two to three d ~ v s  
old. nur ing these changes the elements of the 
fibrin nct appear to fuse or consolidate and as a 
result there are forrned a great number of 6ne 
navy fibrils which unite to form bilndles of libers, 
and thehe f ~ e e l y  intertvine and anastomoce as 
they ramify thrnngliout t h ~area of the plasma 
clot. Tlie transfornixtion of the fibrin net begins 
first in the region of tlie clot wliich lies in irnniedi- 
ate contact witli the embedded tiaslie and gradu- 
ally cxtcnds to the distal regions of tlie clot tintil 
after a time practically the entire plasnla clot be- 
comes change& into a tissue greatly rcselnbling 
that  found in various types of connecative t;scues. 
Photoqraplis of both living :~nd  preserved cultures 
hale been niacie to show the ir:~nsPo~mation of tho 
clot and the development of the fibers. Experi-
mental work s h o \ ~ s  definitely tha t  tlie fibers arise 
hy a transformation of the fibrin net and are not 
due to any i~ltracellular action. The work also 
indicates that  the transformation ~vil l  not talro 
plaee without the influcknee of livlrrp tissues, zll-
thoilgh mechanic.:rl fnctors may be introduced 
~chich mill aid in the formation of the fibers. 
Tarion9 experiments made to determine the true 
nature of the fil~erti g i ~ e  c>onfl~ctinc resulls. The 
fact, hovl,cvcr, that the fibers hme  also been found 
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to occur in the fibrin ur t  during wound healing 
indicates that they pl:~y an  irnportallt part  in such 
a process. Studied histologically with a Nallory 
stain, thcro appears to be nothrng to differentiate 
them from iegi~lar  connective tissue fillers. Work 
is in progress to defcrmllic their final fa te  and the 
relation they bear to permanent connective t is~rie 
fibers. 

Stttdies o?l the P h o s ~ ~ h o r ~ s ~ e n t  ofS u b s t a v ~ ~  the 
Z+'irc /I?/ . F.NJ,WTONIIABVET. 
Dried pot~vlered lrrminous tissue of tlie fire fly 

\rill phospliolescc strongly if moistened mith mater 
contalnlng ourgm. If first ehh aeted \ ~ i t h  boiling 
elhcr or a ml\tnre of equal parts boi l~ng cttier 
and alcohol for  eight llours and the solvent tlien 
removed, strong pliosphc~reseenco still oeenls nhen 
\later eont:~ining ovyqen is a(1ded to the dry 
ponder re:iilue. Sl~nilnr re513lts a i c  ohtaincd nith 
hot chloroform and acetone, and cold carbon tetril- 
chloride and toIuoL 

If oxygen f rcs na ler  is ad$eiI to the dry 
po~vdered lirminous ti5sue no phosphorescence 
occurs. I f  oxygen is  then added light is emitted. 
Rut if no oxygcn Be admitted until an honr or 
mole after contnct of the ponder m.ith oxjrgen-
free water, then phospl~oreacence doe9 not  occur. 
Salt, acid and alkaline solutions give similar re 
sulls. 

F ~ o m  these e x p e ~ ~ m c n t s  (I)we may conclude: 
that the photogenic materi:rl is not a f a t  or a 
lecithin; (2 )  t h ~ tthe nhotogen or some accessory 
substance is  nn5table and decomposes In the pres 
ence of aqirrons sol\.ent< even tho~lqli ovygen be 
absent. The c h a n y  1s thrreforc not oxidatile in 
~la tnre .  I t  is mell lrnolrli that the photogen oxi-
a17es readlly in plespncc of oxygen and is used up 
with lighl production. 

Diieil luniinoui 7~:lctoia gnp ~ i n ~ l l a rreynlts, 
nit11 this exccptlon, thot rvt~actitru \+lth chloro 
f o ~ m ,  acetone anil a mlvtule of erlnal part5 boil- 
ing :tlcohol and ether destroy8 or weakens the 
pomder to phosphorescencc. Thc bacte~la l  photo- 
gen is also unstable if the bacterial cell is broken 
up in the absence of oxygen. 

So?nc Xaperimozts o n  PzinrIultls Eggs A w i n g  af 
the Control of E.3lo?lst?o?la Revelop~i?e?~t:  J. 
WERBER. 
Start ing from the assumption that human and 

other m a m u l l a n  monfters found in nature may he 
due to a pre nterlnc or intra-uterine poisoning by 
the substances founci in the blood under patholog- 
ic:~l condilions of luetaI)olism, such 34 diabetes, 
riephritls, jaund~ce, ete., eggs of FzladuEus hetero-
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clitus were subjected to the action of solutions of 
urea, butyric acid, lactic acid, sodium g-lycoclio-
late and ammonium hydroxide. Conclusive resnlts 
were obtained only with butyric acid and acetone. 

The effects of both these substances are very 
similar. I f  Pundtilus eggs are subjected to their 
influence, they will give rise to a great variety of 
monsters. Cyclopia, asymmetric monopllthalmia 

hemien~bryones anteriores) were found to occur 
most frequently. Not uncornrnonly is the occur-
rence of acardia in malformeil embryos. I n  some 
eggs a heart; and rltdii~lentary blood-vessels have 
developed without the presence of an  embryo. 

The ear vesicles are  very often involved in mal- 
forn~ations, their size being enormous, owing ap-
parently to edema. Some locomotor anomalies in 
embryos, which had hatched, pointed to injury 
sustained by the senlicircular canals. 

The rarest in occurrence, but probably the most 
significant from the standpoint of experimental 
embryology, were found some cases whore all that  
had developed in the egg was a fragment of brain 
tissue which had given rise to an eye. This "soli- 
tary" eye was found to be almost perfect in some 
cases, nhile in others the choroid fissure had 
failed to close ("coloboma"). Sections of one 
of these eggs show an eye typical in structure. 
This would seem to establish the fact  of tlie abi1- 
i ty of independent dwlopnlent  of the eye. 

Reactions t o  Light in 'Vanessa lantiopa, with Xpe- 
ciol Reference t o  Circzis Jfovements: Wnr, L. 
DOI,LEY,JIL.(Introduced by 8. 0. Mast.) 

The  Reactions of the ilfelanophores of Ambly-

stoma Larva?: IIENRY
LAURENS. 

A Case of the Change of Fat, in ATature, t o  CaZ- 
citcne Soap: R. W. 13. WOLCOTT. 

The Balance Between the Hydrochloric Acid of 
the Stomach and the Sodium Carbonate o f  t7~e 
Pa?~creas i n  I t s  Relation to t l ~ e  Absorption and 
Utilization o f  Suclar: J .  R. A~URLIN.  

E7ecdric Nerve Ccn,.crs in the ULRIC 

DIBLGREN. (With lantern.) 

Jood Ecactions o f  the Proboscis o f  Planaria: Wni 
A. REPKERAND ARXOLDRICH. 
The removal of part of the proboscis sheath re-

sulks in exploratory lllovemellts of the proboscis. 
As the sheath is further removed these explora- 
tory movements become more pronounced. Sncb 
movements, however, are not maintained for more 
than trio minutes. 

Sectioning the living animal posterior to the 

base of the proboscis does not disturb in any other 
manner tlie proboscis. By removing anterior parts 
of tlie body little disturbance of the proboscis re- 
s ~ ~ l t suntil tlie plane of sectioning gets quite near 
the base of tlie proboscis, when the latter nnder- 
goes either mechanical or autoamputation and 
leaves tlie proboscis sheath and for  a t  least ten 
minutes swims about e r  an ir~clependent organism, 
ingesting food in a futile manner. The proboscis 
thus freed frequently turns upon its own body and 
by ingesting it reduces tlie body to mere pulp. 

I t  is concluded, therefore, that  there is resident 
in the proboscis an instinct to ingest objects. The 
inhibitory control of this instinct does not lie in 
the dorsal ganglia, but i n  a region of the body 
anterior to and quite near the base of the pro- 
boscis. 

PreCiminary Report on, the Relations Between the 
Reactions of Rhabdoc~ le s  and Their Environ- 
ments:  Wac. A. I~EPKERAND W. I-I. TALIAFERRO. 
I n  a previous paper2 the authors showed that  

B4icrostonaa. cnudat.um when kept nnder laboratory 
conditions shows two physiological conditions. I n  
the first place if they are experimented on a few 
hours af ter  collection they will distinguish be-
tween their aquarium water and 5/100 per cent. 
ordinary salt solution. Rowever, if they are ex-
perimented on over a day after collection they do 
riot make this distinction, thus showing that their 
physiological condition has been lowered. We, 
likewise, showed that this lowering of physiolog-
ical condition is due to the rapiil accumulation of 
bacteria nnder laboratory conditions. 

While experimenting on a number of other spe. 
cies of l27~abdoc~leswe found that some showed 
this loss of physiological condition just as  Micro-
stoma, while others sho~ved no lowering of their 
pliysiological condition, no matter how long they 
lived nnder laboratory collditions. 

To find an explanation of these results, which a t  
first seemed contrndictory, we investigated the 
natural habitat of the various animals. Here wo 
fo l~nd  that  those animals which showed a loaering 
of physiological condition lived rather deep under 
tlie s u ~ f a c e  of the pond, on roots, where there were 
rel:ltively few bacteria. On the other hand those 
that did not shorn this loaering of condition lived 
near the surface, in the presence of a great amount 
of decaying vegetable matter, and hence a great 
number of bacteria. 

2 "Sensory Epitlrelium of Pharynx and Ciliated 

Pits  of ilIicvostomu Cazcdatum," Biol. Bull., Vol. 

XXIII. ,  No. 1, 1912. 
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From tileso experiments me conclnite tirat those by physiographic, cliinatic and faunal ehar:tctefs, 
anlrrlals that Si>c in the p~oseuce of a great num- as follows: P l ~ i n s  Zone, up to 5,100 feet;  Foot 
ber of bacteria can wit1ist:uid the action of these 11111 Zone, 5,100 to 8,300 Ccct; 4lontaiie Zoue, 
hecleria, nhrle those that do nol, can not ~ ~ i t h -  8,500 to 11,000 feet;  Alpine Zone, above 11,000 
stand t h ~ s  action, or that the natural habitat of 
tlie animal is the real conditioning factor in ~ t s  
reactions. 

Phc Ithythnzic Pz~lsntion of the Cloaca of 11070-

t71zr1z t r ~ ~ s :W. J. CROZIEIL. 
The cloaral rcpion of pctlatc ho1otlnlli:~ns con- 

tains ~ii t l i in itself tlie lllechanisll of ~ t s  coord~ 
i>ated ]-~nlsation. 'Phe liolatctl cloaca1 end pulsatrs 
rhgtlrrilicnlly for 11i:lny liours after i lr  soparotion 
from the rcrt of ihe animal, and fo~rrls a very 
sirnple prepared object with which to inrostignte 
p1,enomena of rhytlirnir movtmcnt. The r:~te o f  
pnlqstion of tho isolated cloxcal evtremity of 
8tzchoj1us mrxzbzt r ~ ~ a sfouil~l  to  hare a temperature 
coefficient of :ll?ont 2.4; i t  n.as capable of long 
contim~anco in water practically free from dis-
colved oxygcn. 'I'he coordinaling meclianis~~l n:?s 
milch more po.rrerfully affccted by nicotine a ~ l d  
ntropine than by cocaine or morphine. T l ~ e  dnra- 
tion of pulsation and of irritability to mechanical 
stimn1:ltion in diluted sea water was proportion,d 
to about the square of llie concentration. 'Che 
alkaline chlorides pr cserved pn1s:~liou and iiri ta- 
bility in tlie order: 

was a more powerful depres5ant t1i:in isomolecalar 
or (RIg ) isionic NgCX-. E:irh one of the salts of 
sen, was neccsary for the contin~iance of 
puliution; illis nns notal.11) true of MgSO,, ahich 
led to no imd  rclauai~ou aftcv systole. Xltelntion 
of the Cri. from p~ -- 8.0 (nor1r1a1) lo p n =6.0 
nTas sufficient to produce stoppage of pnlsatiou 
~ i t h i n5 minute?. The brownish skin pigment 
was given out ilnder abnormal ionic or osn~otic 
conditions, and aEorded some index of permealoil 
jtg changes. 

Ecology 

Altitzcclailal Dtrlr~bvtion of Plankton C~u'uslncea in 

Colo,~rlo:6 .  S.Donns. 
Tn 251 colleel~ons from 124 lakes and pon(1s. ..it 

clrrations I)etr\een 4,100 and 12,188 feet, the ail- 
tllor found 50 spccles of Eutomostiaca. Otlirr 
reroids raise thc list to 69 species (Pl~yllopoila 
11, Cladote~n35, Copepodn 20). Tliere arc 2 2  
qim~eei confil~cll to  the mountains, 27 found onl) 
i n  the l~lains, arid 20 rangc morc or less widely 
thyough 110th :%rc5as. Asfore definitely, thcre may lip 
roc.npii:cd f o ~ uzones, ~rrarked more or less clearly 

feet. I n  determining distlibntion of species an& 
boundarlcs of zones, tcmpc~ntnre seems to be the 
inost important factor. 

I n  c.linlate and fauna, these zonci: have their 
nearest geographical eyi*i\alents f o l l o ~ ~ ~ s :as A!-
pine Lone to Labrador, soiithcrrl Greenland and 
extreme north of Rnssia; Montar~e and Foolliill 
zones to t l ~ c  rrypon 1101th of Lnlw Hiiporior, NOT-
foandlaod, and the nrnin part of' Noirc:iy anrl 
S~icilcn. Tlie plninq /one to the \'llssisilppi vnl-
Icy and t l i ~lo\rl;rnds of IGliropo, except tllai the 
semi arid c1irn:ite glrrci sonic speeial~zrd teatnrcs. 

Ylte Lurid nnd Presh z~ntei Cl'ltstt~cen of Co-
Ton~bia. A. 8 I ' E I R ~ ~ .  (1~:11iter11s11de5.) 

Emceptio,~nl Life h,isicr.ics ilnco,~~,gthe linioniilm: 
ARTHUR n. $kJwA.ia~. 

Olochillia of' :t ficsli matel n~usscl (Unionid%) 
\Tore fo711la upon tlie external gills of Nectur.v,s 
mncz~los?c.s. Eighty per cetll. of thc collections 
from the i\Iississippi IT-ere infected. By keeping 
the ncctnrus alive from October to Mny tlie 1arv:~i 
mussels were carried through tlie metamorphosis. 
'I'he species was still ~ll~known, as  it tlid uot cor-
respond with any of the collection of glochidia 
av:l,ilal-)le and ~vhich was supposed to  he complete 
for the region. Xtudy of the ra.oges of all ro-
ported forms revealed one rare specirs, RemiJns- 
tc17a arnbigtbn Say, ~vhich miglit ho the adnlt de- 
sired. Gravid rnusscls containing glochiilin, vere 
found aftcr eonsiderak)le search I:& in Septemlwr 
and a eompariqon with the gloehidia ill qu-estion 
removed all doubt that  they rcere of the sainc 
species. The milsscl has tlie umlsual habit of liv-
ing under fl::t stones of tire flag-stone type. As 
il'rctur~ts is known to frequently seek snc~h shelter, 
the manner of infection is  explained. 

dnodonln zm7ir~csi77~,s has been rcpoilcil Iiy Sic] ki 
a. nonnallg hennaphrodiiic and by IloFard as 
?ion-p:irasjtie. The embryos have becn observed 
xvitliin the egq membran~ up to tbe nttainrnent of 
the juvenile stage. 'They mere found to escape 
from the parenf,al a~arsnpinm in late spring and 
their clcvcloyment follo\?eil to :I growth of shell 
inany tirnes tllat of t11c ilriginal gloc*hidium. Ob-
ser~~at ions  the degrec of development a t  varions of 
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seasons s11om n lack of aqicemont wlth conditions 
to be seen In most 1)iadytictic or long period 
breeders. The following counts ~llustrat e this : 

-- - - .- --A--

1,ocallty Unti. 
6 
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Glocliidia of Strophitus edet?,t~ilusescaping a t  
Tarinus times during tlie spring from the parent 
mi~sscl were tested for leactions to sodiulm chlo- 
ride, the blood of fishes and contact of fine A 
closing reaction was seeu in each case. This led to 
an attempt a t  normal infection wit11 elltire success. 
The juvenile stage was obtained alter  a paraeitic 
period of 27 days on the blaclc bass. We ha\,e 
failed, aftcr studies co~e r ing  two years, to ob-
serve derelop~nent without parasitism in this spe- 
cies. I t  mould seem, therefore, that non-parasitic 
development as reported for  this species is excep- 
tional. 

The Isolation of t7ae Okefitto7cee Swamp Islands, a 
Segregative or Co?auergent Factor in Species 
Formation :AI~BERT11. FRIGHT. 

T71c Reaction of Herring and Ot71cr Salt-water 
Fishes to Decomposition Products Normal t o  
Sea-water: V. E.  SITELFORD. (With lantern.) 
Herring are very sensitive to hydrogen sulfide 

and carbon dioxide, dying xery quickly in small 
quantities of the former and more clulckly than 
flesh water ylecies in fa ia l  concentrations of the 
latter. They turn back upon encountering hy-
drogen sulfide in sea water and react to hydrogen 
jons, selecting essential neutrality with a pre-
(>ision ~i lo~ving sensitireneis equal to litmns. 
When differences in acidity are present they do not 
react to diflerences in qnliility and density. They 
react to diflerenees i n  temperature as small as  
0.2" C. 

and transportation are afforded. I n  addition to  
commoil and int~inledinte conitition we meet 

n l th  two extrenies; on the one band, a pronounced 
dependeucr upon the host in rvhich considerable 
growth of the painsite tnlccs lrlace as 1n the 
Proptera group. On the otlier, a complete loss of 

parasitism nltli independence of a host in rvliici~ 
the glochidiunl remains in the maternal marsnpium 
until the adult forni is reached, as in Allodonta 
imbecillis. Tlie existence of these extremes with 
intermediate gradations presents quite a range of ~ ~ ,
conditions. The observation of loss of narasitisrn 

in Aiiodonta inabccillis bronglit up the qn~st ion  
as to how fa r  the normal wppearing glochidia had 
lost the function for which their structure adapted 
them. Fresh-cut fins with the blood from llve 
fidies were presented. The snapping reactlon was 
obtained. Infection on fishes was trieci mithoi~t 
success until glochidia from a nurnber of individ- 
uals were nsed. Infection wlth conlplete ency2,t- 
ment mas then secured. Tliey Irere not carried he- 
yond this stage. 

The lecogtlit~on of restrlcteil paiasltlsm anlorlg 
tlic Unionidm has Icd to the disco~ery of some in 
terestinq ecological relationships, such as Artodonta 
/?tlntulosa lo  the catfishes, Quadrula ebenus. to the 
llerring; Lampsilis anodontoides to the glapikcs, 
the I'roptera group and the Plagiolas to the slieeps- 
head. 

The relationship between Zemalastena amblgua 
and Necturus is about the only case of ~v l~ ich  no 
have anything like a complete knonledge. The 
others mentioned are only a few of those knonrn 
from hundreds of species of mussels the hosts of 
nl~icli  are not known. 

The elimination by firh of inappropriate mussel 
parasites is a phenomenon which we have oftcha 
observed. The proccss seems to be one of catar-
rhal shedding of the external epithelial cells of 
tlie fish's gills. Such mechanisms of irn~nuniby 
raise the question as to the perhaps more wonder- 
fu l  adaptations seen in the persistence of the para- 
sitic glocbidium when it finds the appropriate host 
species. 

Some Xeszilts of the I?icliana Lake Suraey: WILL B~iscellaneous 

Ptoblems of Antarctic Bird Li fe :  B.G. ~IURPIIY. 

Some P7t~nomenn o/ Ptrras~li,sm ztat7r. Especial Xef-  Some Ezperiments on Prolective C'olori~Zaoia: R. 0. 

c.re?zcet o  llle Onionidce: A ~ P H U R  YOUNG.D. I~OWARD. 
The usual type of pnzasitism anlong the 

Unioriicla is little rnore than commensalism, ap-
parcntly. The young mussel or gloeliidium is em- 
bedded in the epidermis of the host, r~licre in the 
proccqs of lnctnmorphosis little besides protcction 

Tlie various tlicories of plotectire coloiat~on are 
bascd on the assumption of the asefulncss of such 
color. Thls has frequcntly been questloncd, and 
lacks as yet adcqaate expelimental suppo~t .  I n  
older to test the uscfalncqs of color in plotceting 
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aniluals from their enemies, a series of about 140 
cxpcrrments, copering a period of six years, has 
been enrried out ~r i t l r  ~a r io i t s  species of caged, 
and in a fe'vv cases with v i ld  birds, to mhich were 
fed  sevcral kinds of small nlanlmals and insects. 
'Phe latter Pere pluced upon different lsackgrounds, 
with sorne of which thcy formed strong contrasts, 
v111le others thcy closely lesemhled. The birds 
Trero then allowed to  ehoose between that prey 
whit11 res~mbled, and that  whieh corrtrasted n i th  
i ts  background. 

The oxperimenls ]nay be div~ded into two classes 
-those jn -cchieh the Ijirds usnally approached 
their prey sa i f t ly  from :L short distance, aiid those 
i~ which t h ~ y  approached i t  s l o ~ ~ l y ,  and seized rt 
only after earefnl inspectron, I n  the former elass 
over 90 per eent. of thc rornbinatjons chosen were 
eontrnitii~g, whjlo in the latter, tlio contrasting 
combinations were chosen b ~ r l  little oftener than 
ihe non contrasting ones. 

The evperilnents indieate that the color of a 
inof ionl~ss an jmd  has a aceidell si~rvival value when 
i t  is attaelred try birds ~\liicll approach i t  suift ly 
from a distance of even a fen  feet. 

Trn?nztnzly of Fotbls lo Cysl~verci of Certain Ces- 
Xodcs: .J. BE.ACRERT 

I<cgcne,alio?a of I lead Par ts  i n  En?llzrr~ornts A f l ~ r  
Removal of f71e Anterior Pollton of t71e Diges- 
ttvc Tube: 8. B. 1Tuhrr. (Introduced by FIer-
bert W. Itand.) 
The object of these evpe~iincilts n a s  to deter-

mine mhether the blain and co~rninissnrer could be 
rcgeneraled and Llie stomodeurn for~lled in regcn- 
eratlng rdr t l i~~olrns  in tllc ahvnce of the arlterior 
cnil ot  the digesiir r tulje The first throe anterior 

scqmcnts of the \vorirli nere  rrmored and the di- 
gr5tive tube carefully vcn~orcd from the first five 
or six seqinclrts posle~ior to  the poiilt where tlrc 
head nas  ctlC off. One lnlndred : ~ n d seventy-
ser7en jnili~idnals of Rlse?~ia f w l r d a  and thiity-
t \ \  o indi~lcinals o t  Bt lorlrilas c.rc7l~qznosus were 
vsed So! enty erghi norrns snl~iueil .  I n  six 
specimens head palt5 rogoncrnted when the an-
teiior end of the digestive tube \ \as  three to five 
scgnrent lengths from thc ar~tellor end of the worm. 
Tile ~ i u  nolms fall  into three closses: in the first 
class a btomodeu~n nas  forrued; in the sec.ond 
class a brain fundanlent and commissnrcs vere re- 
gcncr:~te(l; in the tliiid elah? a brain f~urdnmeut 
2nd con~n?i\sl~resre::eneraled and a sto~nodeunl 
I) as f orrned. 
1 am Indebted lo Professor H. W. Rnnd, of IIar-  

c a1 d Uni versity, for 111any help T111 sr~ggestions. 

An Interesting Snail fronz Jlinnesota und a Proh-
lem in Geogrirpllical Distl-ibulion: R. W. 11. 
WOLCOTT. 

Bzlzibits 

During the meeting the following exhibits were 
niade in one of the rooms of the Zoological Lah- 
olatory of the TJnir ersity of Pennsylvania : 

Franklin 1). Barlrcr: The Absence of Male 
Rcp?oducl~ve Organs in Tlernatoctes. 

I .  W. Mavor: 'l'he I~a rva l  and Post-larval De- 
velopnlent of the Coral, Agcrrscicz I'rugilts, Dana. 

Chester IT. IIer~ser: 1)rawing.s and Modelx of 
the Biornaclrs of Embryo Cat, Albino Rat, Pig 
and Sliecp. 

R.  J .  \Irerber: Demonstratlonr of Some Sectioned 
and lJniret~onc~dl ' la tc l~al  of AIoustrons Embryos 
(11F~~ndn lus .  

Iluiold S. Colton: 3rcthods Used in Prodncing 
Clinngcs W ~ t h i n  Purc  Linrs of the Pond Snail, 
L ! jn~ncen. (Room 103, Zoological Iraboratory.) 

T. 11. Morgan, A. 11. Siuitcvant, C. P,. Bridges 
nnd IT. Nuller : Ilemonsiration of thc Four Ilered- 
itary Groi~ps :~nd the Four Pairs of Chromo?omes 
of Drosophzla. 

S.  0, h1:jst: Autoclrronlcs fiorn Life Sboning 
Allaptation in Color in Flonnders. 

CASWET,I,GRAVY, 
8ec re l aq  lrc usurer, Americurz SocieZg 

of Zoologcsta 

TIIB AMII:ILJ('AN klATIIEXTd\l'ICAL SOCIETY 

TIT^ one hulldied and seventy fifth regnlar 
meeting of the society \\as llrlcl :~ t  Colnmbia Uni- 
vers~ty  on Saturday, Fel~rl~nrg.  27, 1915, v i th  an  
irtt~nd:mcc of 36 mernbc~s a t  the t'rio sessions. 
President E. W. Bronw occupied fbc chair, being 
lelieved hy Vice piesidcrlt Oswald Veblen a t  tlle 
afternoon seisiou Thc following persons nere 
elertcd to mcmbelsh~p: P1ofesi;or J. V. B:tlch, 
Rotlr:~~ryCollrge; T'lof~qsor E. J. Berg, Union 
Collepc; Mr. ;llrllar Rlamartl, Chicago, Ill. ; Mr. 
T,. C:. Oou, Piirduc TJnivilrsity; I l r  C. TI. Forsyth, 
University of h1jchlg:~n; Dr. 11. C. Gossal d, TJni 
leisi ty of Olzluhoinx; Mr. 11. 8. Knel~elman, Le- 
b1g11 Unix~cr~lty;  Dr. W. V. Lovrtt, Pordue Uni- 
~ e r s i t y ;  Dr. L. C. A f . ~ : l t l ~ r ~son, Daltmorrth Cnllcge; 
Mr. A. 11. Miller, University of hfiehigan; Dr. 
Bessie I. RT~ller, Johns Hopkiris University; Xr .  
T. R. Poiuldcr, U ~ J I ~  ofelsit) Toiouto; Mr. Ti. L. 
Steinlley, Illdinna Unirelsity ; \fr. C21id Cheopv 


