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rec t i l inear  r eg ress ion  of v o l u m e s  would ,  in  l o g a r i t h m i c  
t r a n s f o r m a t i o n ,  b e c o m e  a r e g r e s s i o n w i t h  a coef f i c ien t - -  1. 
A coeff ic ient  of 0-79 for  t h e  l o g a r i t h m i c  r eg res s ion  in 
P. natalensis impl i e s  a s l i gh t  c u r v i l i n e a r i t y  of t h e  vo-  
lumes'  regress ion .  H o w e v e r  t h e  s a m p l i n g  e r r o r s  in  t h i s  
species are  r a t h e r  h igh ,  a n d  t h e  f iduc ia l  l im i t s  se t  a t  
P = 0.05 o v e r l a p  t h e  u n i t y  va lue .  I f  t h e  t r u e  regress ion  
coefficient  were  a c t u a l l y  u n i t y ,  i t  wou ld  s ign i fy  t h a t  t he  
i nhe ren t  p r o p e r t i e s  of t h e  e p i d e r m i s  f r o m  w h i c h  t h e  lens  
rud imen t  is d e r i v e d  p l a y  no  p a r t  in  d e t e r m i n i n g  t h e  size 
of the  lens  in  Pyxicephalus natalensis. 
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Fig, 3.-Shows regression of lens size on eye cup size in Pyxicephalus 
natalensis. The lensvolumc (in grams of the cardboard reconstruction) 
is plotted against eye cup volume. The approximated curve has been 
derived by fitting the rectilinear regression of Log. lens/Log, eye cup 

by the method of least squares. 
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Fig. 4.-Shows regression of tens size on eye cup size in Xenopus 
laevis. The lens volume (in grams of the cardboard reconstruction) is 
plotted against eye cup volume. The approximated curve has been 
derived by fitting the rectilinear regression of Log. lens/Log, eye cup 

by the method of least squares. 

My e x p e r i m e n t s  do  n o t  g ive  a n y  n e w  i n d i c a t i o n s  as  
to w h a t  causes  t h e  d i f f e rences  in  t h e  c o m p o r t m e n t  of 
the lens r u d i m e n t  in  t h e  v a r i o u s  species  of A m p h i b i a n s .  
In c o n n e c t i o n  w i t h  TEN CATE'S p a p e r  ~ i t  m u s t  be  s t a t e d ,  
however,  t h a t  t h e  eggs of Xenopus were  n o t  coo led  be- 
fore t he  o p e r a t i o n .  A g e n e r a l  c o n c l u s i o n  w h i c h  c a n  be  
drawn f rom t h e  e x p e r i m e n t s  r e p o r t e d  he re  is t h a t  spec i f ic  
differences in  t h e  m e c h a n i s m  of lens  d e v e l o p m e n t  do  
actual ly  ex is t .  B . I .  BALINSKY 

D e p a r t m e n t  of Zoology,  W i t w a t e r s r a n d  U n i v e r s i t y  
J o h a n n e s b u r g  ( S o u t h  Africa) ,  S e p t e m b e r  25, 1950. 

Zusammen]assung 

Das V e r h a l t e n  des  l i n s e n b i l d e n d e n  M a t e r i a l s  n a c h  
E x s t i r p a t i o n  d e r  A u g e n b e c h e r a n l a g e  i m  N e u r u l a s t a d i u m  
ist bei den  seehs  u n t e r s u c h t e n  A r t e n  v e r s c h i e d e n .  Be i  

Pyxicephahts natalensis S m i t h ,  Phrynobatrachus nata- 
lensis (Smi th ) ,  Bu/oregularis Retfl3 u n d  Bu/o carens S m i t h  
wi rd  kein  L i n s e n r u d i m e n t  geb i lde t .  Bei  Rana angolensis 
(Bocage)  w u r d e n  k le ine  r u n d l i c h e ,  u n d i f f e r e n z i e r t e  Zell- 
h a u f e n  g e l u n d e n .  13el Xenopus taevis (Daud)  h a b e n  s ich  
zweifel los I , insen  e n t w i c k e l t  m i t  F a s e r n d i f f e r e n z i e r u n g  
in den  b e s t e n  Ffillen. N a c h  u n v o l l s t ~ n d i g e r  B e s e i t i g u n g  
d e r . A u g e n b e c h e r a n l a g e  waren  die L i n s e n  bei  d e r  l e t z t -  
g e n a n n t e n  A r t  viel  zu grot3 ft ir  d e n  v e r k l e i n e r t e n  A u g e n -  
becher .  Bei  Pyxicephalus natalensis d a g e g e n  w a r  die 
L i n s e n g r 6 B e  de r  A u g e n b e c h e r g r 6 8 e  p r o p o r t i o n a l .  E i n e  
s t a t i s t i s c h e  B e h a n d l u n g  de r  A n g a b e n  h a t  gezeigt ,  d a b  
die R e g r e s s i o n  de r  Linsengr613e zu r  A u g e n b e c h e r g r 6 B e  
bei d i e sen  zwei A r t e n  e ine  s i g n i f i k a n t  v e r s c h i e d e n e  F o r m  
ha t .  Der  M e c h a n i s m u s  de r  L i n s e n e n t w i c k l u n g  bei  Xeno- 
pits laevis i s t  d e m j e n i g e n  bei  RaHa esculenla ghn l i ch .  

Veri inderungen der Kerngr613en bei Molch larven  
nach A m p u t a t i o n  und N a r k o s e  t 

G u t  v e r g l e i c h b a r e ,  w e n n  a u c h  n u r  r e l a t i v e  \ V e r t e  d e r  
Kerngr613en w u r d e n  e r h a l t e n ,  i n d e m  an  f i x i e r t e n  (Bou in )  
u n d  g e f ~ r b t e n  ( saures  H i i m a l a u n  n a c h  P. MAYER) 
S c h w a n z s p i t z e n  g l e i c h a l t r i g e r  u n d  im g le ichen  E n t w i c k -  
l u n g s s t a d i u m  t )e f ind l i cher  L a r v e n  v o n  Triton alpestris 
die E p i d e r m i s k e r n e  m i t t e l s  A b b e s c h e m  Z e i c h e n a p p a r a t  
h e r a u s g e z e i c h n e t  u n d  ansch l ie /3end  die Fl{iche de r  so 
e r h a l t e n e n  I ,~e rnpro jek t ionen  p l a n i m e t r i s c h  a u s g e m e s s e n  
wurde .  D a  alte v e r w e n d e t e n  E i n r i c h t u n g e n  d a u e r n d  die-  
se lben  waren ,  die M o l c h h a u t  e in  e i n s c h i c h t i g e s  E p i t h e l  
d a r s t e l l t  n n d  n u r  an  T o t a l p r / i p a r a t e n  g e a r b e i t e t  wurde ,  
s ind  die mOgl ichen  F e h l e r  s e h r  s t a r k  r eduz i e r t .  

Z u r  B e s t i m m u n g  de r  N o r m a l g r 6 B e n  w u r d e n  5 T i e r e n  
(Kon t ro l l e ) ,  die als ganze  d i r e k t  f ix i e r t  w o r d e n  waren ,  
n a c h  e t w a  15 M i n u t e n  u o c h  in  d e r  F i x i e r l 6 s u n g  die 
S c h w a n z s p i t z e n  a b g e s c h n i t t e n .  Zu r  IZerngr{i l3enbest im- 
m u n g  k a m e n  hier ,  wie a u c h  bei  den  w e i t e r e n  V e r s u c h e n ,  
n u r  t,~erne zu r  V e r w e n d u n g ,  die m i n d e s t e n s  ein bis  zwei 
Ze l l r e ihen  you  de r  S c h n i t t f l ~ c h e  e n t f e r n t  w a r e n .  Bei  
j e d e m  Tie r  w u r d e n  100 n e b e n e i n a n d e r l i e g e n d e  K e r n e  
a u s g e w e r t e t ,  u n d  zwar  je  50 yon  d e r  do r sa l en  u n d  50 y o n  
de r  v e n t r a l e n  Sei te .  

In  e i n e m  ersten Versuch w u r d e n  we i t e re  5 Tiere  l e b e n d  
in H o l f r e t e r s c h e  LOsung g e b r a c h t  u n d  i h n e n  n a c h  e i n i g e n  
M i n u t e n  die S c h w a n z s p i t z e n  a m p u t i e r t .  Diese  t iber-  
l e b e n d e n  S p i t z e n  b l i eben  20 M i n u t e n  in H o l f r e t e r s e h e r  
L 6 s u n g  u n d  w u r d e n  d a n n  f ix ie r t .  Die  K e r n g r 6 g e n -  
b e s t i m m u n g  e r fo lg te  wie oben .  

I n  e i n e m  zweiten l'ersuch w u r d e n  die a m p u t i e r t e n  
S c h w a n z s p i t z e n  16 S t u n d e n  in H o l f r e t e r l 6 s u n g  g e h a l t e n  
u n d  d a n n  f ix ie r t .  

I m  dritten Versuch w u r d e n  die a m p u t i e r t e n  S c h w a n z -  
sp i t zen  25 M i n u t e n  i i b e r l e b e n  ge lassen .  Die  V e r s u c h s -  
a n o r d n u n g  w a r  h i e r  inso fe rn  v e r ~ n d e r t ,  a ls  de r  H o l t -  
f r e t e r l 6 s u n g  n o c h  0,5 Vol,  % )~ther  z u g e s e t z t  war ,  

D a  bei  a l l en  V e r s u c h e n  Mi to sen  a n g e t r o f f e n  w u r d e n  
u n d  n u r  in  do t  u n m i t t e l b a r e n  "Wundzone  p y k n o t i s c h e  
K e r n e  a u f t r a t e n ,  k a n n  e ine  s t / i rke re  Sch~tdigung de r  
u n t e r s u c h t e n  G e w e b e  ausgesch lo s sen  we rden .  O s m o t i -  
sche  E f f e k t e  w a r e n  n i c h t  zu e r w a r t e n ,  d a  die H o l t f r e t e r -  
sche  L 6 s u n g  e in  w e i t g e h e n d  i s o t o n i s c h e s  M e d i u m  da r -  
s te l l t .  E b e n s o  k 6 n n e n  d i r e k t e  W i r k u n g e n  des  N e r v e n -  
s y s t e m s  bei  d e r  a n g e w e n d e t e n  V e r s u c h s a n o r d n u n g  
v e r n a c h l ~ B i g t  we rden ,  d a  n u r  die S c h w a n z s p i t z e n  Ver -  
w e n d u n g  f a n d e n  u n d  diese ke ine  d i r e k t e  V e r b i n d u n g  

1 G. TEN CATE, Ned. Tijdschr. Genecsk. 90 (19t6). 1 Vorl~iufigc Mittcihmg. 
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m i t  gr6Beren Tei len  des Z e n t r a l n e r v e n s y s t e m s  m e h r  
ha t t en .  Die L~nge  der  Schwanzsp i t zen  b e t r u g  n ich t  m e h r  
als ~/5 der  Gesamt l~nge  der  Tiere .  

VVie aus der  be igef i ig ten  Tabe l le  der  Durchschn i t t s -  
gr6Ben der  Ke rne  e rs ich t t ich  ist, k o m m t  es nach  der  
A m p u t a t i o n  zu e iner  rech t  b e d e u t e n d e n  Vergr6Berung  
derselben.  Diese  Z u n a h m e  be t r~gt ,  bezogen  au f  den 
K o n t r o l l d u r c h s c h n i t t  nach  20 Minuten ,  52 % und  b le ib t  
bis mindes t ens  16 S t u n d e n  e rha l ten .  Zu d iesem Zei t -  
p u n k t  l ieg t  sie bei 40 %, also noch p rak t i s eh  gleich hoeh.  

25 Minu- 20 Mi- 16Stun. en Holt- Kon- nuten den freter trolle Holt- Holt- 
freter freter + 0'5% 

)~ther 

Je Durchschnitt 
von 100 Kernen 
je eines Tieres 
in/ ,2 

Durchschnitt von je 500 
Kernen yon 5 Tieren 

In % der Kontrollen . . 
Anzahl der Mitosen. 

zwischen je 500 Kerncn 

216 
219 
244 
251 
278 

241 
100 

10 

344 299 
346 329 
378 336 
383 344 
385 369 

187 
240 
242 
288 
291 

367 336 250 
152 140 104 

12 3 6 

Es  ist  zu v e r m u t e n ,  dab  dieser  E f f e k t  du rch  d ie  %Vund- 
se t zung  he rvo rge ru f en  wird  und  d e m n a c h  wahrsche in l i ch  
d u r c h  h i s t amin / ihn l i che  Gewebs-  bzw. W u n d h o r m o n e  
b ewi rk t  wird.  

V o n  B e d e u t u n g  ist  die Fes t s te l lung ,  dab  bei  Zugabe  
yon  k le inen  A t h e r m e n g e n  der  VergrSBerungsef fek t  p rak -  
t i sch  ausble ib t ,  denn  der  D u r c h s c h n i t t  de r  500 gemes-  
senen Kerne  l iegt  nu r  u m  4 % fiber d e m  der  t (on t ro l l e .  
De r  zugle ich  fes ts te l lbare  Abfa l l  der  Mi tosezahl  bei  den  
mi t  A t h e r  behande l t en  T ie ren  ist  wohl  als Narkose -  
w i rkung  zu d e u t e n  t. 

I n  A n b e t r a c h t  der  aus  der  H i s t a m i n l i t e r a t u r  bekann-  
t en  Befunde ,  w o n a c h  ve r sch iedene  H i s t a m i n w i r k u n g e n  z 
(Dri isengewebe,  Muskula tu r )  d u t c h  na rko t i s che  Stoffe  
abgeschwl ich t  bzw. au fgehoben  werden  kSnnen,  scheinen  
die hier  m i tge t e i l t en  B e o b a c h t u n g e n  daf i i r  zu sprechen,  
dab  die v o m  geschAdigten Gewebe  auf  die U m g e b u n g  
ausgehenden  W i r k u n g e n  h i s t a m i n a r t i g e n  Cha rak t e r  
aufweisen.  

E. KUPKA 

Zoologisches I n s t i t u t  der  Univers i tXt  Graz,  den  18. No-  
vember ,  1950. 

S u m m a r y  

A f t e r  c u t t i n g  0If t he  ta i l - t ips  of Triton alpestris larvae, 
t he  nucle i  of  the  s u r v i v i n g  ta i l - t ips ,  p laced  in i so tonic  
so lu t ion  (Hol t f re ter ) ,  b e c o m e  cons ide rab ly  enlarged .  
Th is  e n l a r g e m e n t  is a p p r o x i m a t i v e l y  t h e  s a m e  a f t e r  
20 m i nu t e s  and  16 hours  and  does  no t  a p p e a r  a f t e r  
25 m i nu t e s  i f  one adds  to  t h e  H o l t f r e t e r  so lu t ion  0-5 vo -  
lume % ether .  T h e  s im i l a r i t y  of th is  p h e n o m e n o n  to  
narcos is -ef fec ts  of h i s t amin -expe r in l en t s  is po in t ed  out .  

1 G. POLITZER, Protoplasmamonograph. 7, 190 (1934).- J .F .  
DANIELLI, Cell Physiology and Pharmacology (Elsevier Publ. Co. 
Amsterdam, 1950). 

o W. FELDBERG und E. SCroLl', llistamin, Monographie aus dem 
Gesamtgeb. d. Physiol. d. Pfianz. und d. Tiere 20, 107 (1930). 

Caste Determinat ion in a Myrmicine  Ant 

Caste is t rophogenic  in Myrmica  rubra macrogyna. 
Colonies of this  a n t  h ibe rna te  as adul ts  and  th i rd  instar 
larvae,  the  l a t t e r  being d o r m a n t  unt i l  abou t  mid-Novem- 
ber, and la te r  suspended by  low t empera tu re .  The  larvae 
v a r y  in size cons ide rab ly - - f rom 0.3 to  3-0 milligrams, 
and  differ  s t ruc tu ra l ly  only  sexual ly ,  or  in ways  tha t  can 
be a t t r i bu t ed  to  the i r  s tage  of deve lopment .  Thus,  whilst 
all females  h a v e  wing. buds  and  und i f fe ren t ia ted  ovaries, 
t he  larger  ones have  a b u n d a n t  eosinophi l  albuminoid 
granules  in the  t ropbocy te  cy top lasm,  b u t  in the  smaller 
ones, th is  mate r ia l  is stil l  round  the  nuc leus- i f  no t  actually 
wi th in  it. U n d e r  op t ima l  cul ture  condi t ions  mos t  female 
larvae  grea ter  than  1-5 mil l igrams yield queens,  bu t  it is 
possible by  in ter fer ing  in var ious  ways,  to produce wor- 
kers, in tercas tes ,  or  unusua l ly  small  queens  (Although 
often these fail  to me tamorphose  complete ly) .  

This  caste p las t ic i ty  was first  encounte red  when large 
larvae  were  cu l turcd  wi th  workers  in var ious  ratios.  High- 
est queen yields occured wi th  ra t ios  V¢orkers/larvae of 
un i ty  or more,  (in wild colonies rat ios va ry  abou t  a mean 
near  to  unity),  bu t  even  then,  a smal l  p ropor t ion  of wor- 
kers were p r o d u c e d - d u e  to  d iscr imina te  biased feeding. 
As the  ra t io  decreased,  f irst  fewer  and smal ler  queens,  and 
then  (ratio 0.1) only  workers  were produced.  I t  was later 
found, t h a t  if single la rvae  were cu l tured  wi th  ample  nur- 
ses, and  were  sub jec ted  to  a va ry ing  per iod of protein 
s ta rva t ion  (at t he  cul ture  t empera tu re ,  25 ° C) beforefull 
cul ture ,  somet imes  workers,  and somet imes  queens  could 
be obta ined .  La rvae  s t a rved  for less t h a n  4 days  yielded 
queens,  for more  t h a n  4 days  workers,  and  for exactly 
4 days  a m ix tu r e  of b o t h - - n o t  iutercastes .  The  workers 
were  in all cases smal ler  t h a n  the  queens,  r ang ing  from 3.4 
to 5.1 mil l igrams ins tead  of 5.8 to 6.9 mil l igrams.  There 
is reason to  bel ieve t h a t  t he  cr i t ical  per iod  of starvation 
varies  wi th  the  t empe ra tu r e  and  dura t ion  of hibernation. 

By  s tudy ing  the  g rowth  of ind iv idua l  larvae,  i t  was 
found tha t  queens  resul ted  only  f rom those  able to exceed 
a cer ta in  size (about  6.5 mill igrams),  and t h a t  this was 
possible only  if t h e y  reached  i t  be[ore a certain time. Arti- 
ficial de lay  by  s ta rva t ion ,  a l though  i t  did no t  reduce the 
specific growth ra te  over  the  ac tua l  growing period, had 
the  same effect  as sub-op t imal  feeding th roughou t  (as 
under  condi t ions  of nurse shortage).  Thus,  under  optimal 
condit ions,  two factors  enabled la rvae  to  achieve  the criti- 
cal size in t i m e - l a r g e  ini t ial  size ( that  is, size a t  hibernation), 
and  normal  specific growth  rate.  Smal l  la rvae  were not 
q u e e n - p o t e n t i a l  in th is  sense. 

If  la rvae  which  had  passed the  cr i t ical  size bu t  not 
reached full  queen  size were  s tarved,  t h e y  p roduced  either 
in tercas tes  or  smal l  queens.  Those  in t i le  range  6-5-7-0 mil- 
l igrams y ie lded  a m ix tu r e  of in tercas tes  and queens,  those 
g rea te r  t h a n  7.0 mi l l igrams yie lded queens  of size propor- 
t iona l  to  the i r  we igh t  a t  the  beginning  of starvation 
(9-0 mi l l igrams is t he  usual  m a x i m u m  in normal  queens). 
Gonad  d e v e l o p m e n t  paral lels  this ,  for en l a rgemen t  of the 
g e r m a r i u m  and di f ferent ia t ion of ovarioles  begins as the 
l a rva  passes the  cr i t ical  size, and  proceeds  w i t h  subse- 
quen t  growth.  

These facts have  led to  the  d e v e l o p m e n t  of a hypoth- 
esis of caste de t e rmina t ion  along the  lines advanced by 
SHULL x (1937) for aphids.  Certain differences between 
ants  and aphids  mus t  f irst  be men t ioned :  thus,  in ants, 
the  workers  which are apterous,  w i thou t  wing-muscles 
and w i thou t  ocelli  (as are the  apterous  aphids),  are als0 
smaller  t h a n  the  queens;  caste mosaics are  rare if not 

x A. F. SHALL, Biol. BUIL 72, 059 (1937). 


