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unknown in an ts ;  in tercas tes  are in na tu re  rare, b u t  easi ly 
produced exper imenta l ly ,  and are then in te rmedia te  in 
size as well as s t ruc ture .  I f  these  facts  are to  be incorpora t -  
ed, the fol lowing hypothes i s  appears  necessary:  t he  du-  
ration of compe tence  is br ief  and  i ts  onse t  dependen t  
mainly on t empe ra tu r e ;  induc to r  concen t ra t ion  is pro- 
portional to  size and has two  s ignif icant  thresholds,  the  
lower in i t i a t ing  the  deve lopmen t  of queenness,  and  the  
higher comple t ing  it. To  avo id  na tu ra l  in tercas tes  and 
yet allow for the i r  ar t i f ic ial  p roduc t ion  i t  is necessary to 
suppose tha t  an ex t ra  impe tus  to g rowth  is g iven  to queen 
determined larvae  and wi thhe ld  or ac tua l ly  w i thd rawn  
from those which  fail  to  secure induct ion.  In te rcas tes  
would thus  resul t  f rom the  me tamorphos i s  of l a rvae  wi th  
a concentra t ion of induc tor  lying be tween  the  two  thre-  
sholds. 

Caste on this  hypothes is  would  be de te rmined  as a 
result of a race  be tween  t w o  processes, and i t  is encoura-  
ging to find, therefore,  t h a t  in t he  re la ted  Myrmica sca- 
brinodis t e m p e r a t u r e  interferes  different ial ly,  for signifi- 
cantly more  queens are p roduced  in cul tures  a t  18°C t h a n  
at 25°C (in th is  respect  these  ants  show a fu r the r  resem- 
blance to aphids).  Fa i lure  of induc t ion  p reven t s  addi t iona l  
increase in size and fu r ther  dif ferent ia t ion.  The  worker  is 
thus a form arres ted  before full po t en t i a l i t y  is realised. 
Although i t  has no wing buds, i t  is no t  because t h e y  de- 
generate for t h e y  are  e x t r u d e d  dur ing  metamorphos is ,  bu t  
are so small  in the i r  undeve loped  s ta te  t h a t  t h e y  become  
merged wi th  cut icu lar  wrinkles  by  the  t ime  the  adul t  form 
is reached (but  a re  qu i te  percept ib le  in t he  pupa).  De-  
generation does occur  howeve r  in the  ovar io le  rud iments .  

So far, only  the  po ten t ia l i t i es  of h iberna ted  la rvae  have  
been c o n s i d e r e d - a n d  this  accounts  for half  the i r  full  
growth. The  p re -do rmancy  factors  r e l evan t  to caste, are  
not yet  fully unders tood,  b u t  i t  seems t h a t  bo th  do rmancy  
and a per iod of " v e r n a l i s a t i o n "  a t  low t e m p e r a t u r e  are 
necessary for la rvae  to produce  queens.  H ibe rna t ion  m a y  
thus be su i tab ly  cons t rued  as a per iod of quiescence in 
which the g rowth  po ten t i a l i t y  needed on rega in ingwarmth ,  
is built up.  The  size of la rvae  a t  d o r m a n c y  is a func t ion  of 
nutrition in t h e  preced ing  i n s t a r s - - n o t  of egg-size, for th is  
shows negligible var ia t ion .  T h e  fac t  t h a t  queens  are  only  
produced f rom h ibe rna ted  la rvae  in Myrmica  is pa r t  of  a 
socio-ecological adap t i onwh ich  ensures t h a t  in the  exis t ing 
tempera ture-ontogeny relat ionship,  sexuals  are  r ipe for 
mating a t  the  mos t  sui table  t i m e  of year .  Queens are 
produced by  large colonies in w a r m  s i tua t ions  wi th  abun-  
dant food supply,  and in which  the  i n p u t  of female  brood 
is small in compar i son  wi th  the  vas t  l abour  force avai lable  
to tend it. M . V .  BRIAN 

Zoological D e p a r t m e n t ,  Glasgow Univers i ty ,  Decem-  
ber 6, 1950. 

Zusammen/assung 
Bei Ameisen  (Genus Myrmica) is t  K a s t e n b e s t i m m u n g  

rein t rophisch.  K6n ig inde te rmina t ion  hgng t  davon  ab, 
daft die weibl ichen L a r v e n  vo r  einer  b e s t i m m t e n  Zei t  eine 
gewisse Gr6f3e erre ichen und einen zus~tzl ichen Wachs-  
tumsanstoB zur  Folge  haben.  Dieser  Mechanismus  er- 
innert an die ffir die Apb iden  beschr iebenen VorgAnge. 

Biosynthes is  of  Choles tero l  f r o m  Isobutyrate  ~ 

The u t i l i za t ion  of  t h e  b r a n c h e d  cha in  of  i sobu ty r i c  
acid by  the  i n t a c t  r a t  has  been  descr ibed  in a p rev ious  

x The work described ill this paper was sponsored by the U.S. 
Atomic Energy Commission. 

p a p e r L  At  t h a t  t ime,  t he  r a d i o a c t i v i t y  i nco rpo ra t ed  into  
t he  va r ious  l ive r  f rac t ions  was repor ted .  I t  has  now been 
d e m o n s t r a t e d  t h a t  an  apprec iab le  a m o u n t  of radio-  
a c t i v i t y  is i nco rpo ra t ed  in to  t he  carcass  choles tero l  and  
carcass  f a t t y a c i d .  I n  feed ing  e x p e r i m e n t s w i t h d e u t e r i u m -  
labeled  i sobu ty ra t e ,  RITTENBERG and  SCltO~NHEIMER 2 
and  BLOCH a r epo r t ed  t h a t  l i t t l e  or  no d e u t e r i u m  was  
i nco rpo ra t ed  in to  choles terol .  

The  m e t h o d  of in jec t ion  and  o the r  e x p e r i m e n t a l  deta i ls  
h a v e  a l r eady  been descr ibedL Af te r  sacrif ice of the  rat ,  
t he  caxcass was h o m o g e n i z e d  and dr ied  by  lyophi l i za t ion .  
The  dr ied  carcass  was e x t r a c t e d  wi th  e ther -a lcohol  1 :3  
for 100 hours  and  the  f a t t y  acid  and  nonsaponi f iab le  
f rac t ions  were  s epa ra t ed  in the  usual  manner .  

I n  the  f irs t  case a t o t a l  of 19.6 #c  of i s o b u t y r a t e  were  
in jec ted .Choles te ro l ,  m . p .  147-148 °, was i so la ted  t h r o u g h  
the  d ig i tonide .  T h e  inf ra  red  s p e c t r u m  of t h e  e x t r a c t e d  
choles te ro l  was  iden t i ca l  w i t h  t h a t  of an a u t h e n t i c  
sample  ~. I n  c h r o m a t o g r a p h y  on " Q u i l o n "  t r e a t e d  pape r  s, 
t he  choles tero l  showed  an R I of 0.55 when  m e t h a n o l  was 
the  deve lop ing  so lvent .  A r a d i o a u t o g r a p h  ~ showed t h a t  
no o the r  r ad ioac t ive  ma te r i a l  was present .  

The  specific a c t i v i t y  of t he  choles te ro l  was found  to be 
1500 d i s i n t e g r a t i o n s / m i n / m g C L  The  specif ic  a c t i v i t y  of 
the  carcass  f a t t y  ac ids  was 1000 d i s / m i n / m g C .  

In  two  s imilar  expe r imen t s  i nwh ich  19.6/*c and  40.5 #c  
of i s o b u t y r a t e  were  in jec ted ,  cho les te ro l  was i so la ted  as 
t he  d ig i ton ide  and  assayed  for  r a d i o a c t i v i t y  in th is  form.  
T h e  specif ic  ac t iv i t ies ,  ca lcu la ted  for choles terol ,  were  
800 d i s / m i n / m g C  and  1800 d i s / m i n / m g C  respec t ive ly .  
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Zusammen/assung 

Es  wi rd  der  Beweis  e rb rach t ,  dat3 die M e t h y l - G r u p p e n  
der  I s o b u t t e r s ~ u r e  in das  Choles te r in  der  R a t t e  e inve r -  
le ib t  werden.  
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Zur Baus te inana lyse  des  Clupeins 
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