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of L R H  whereas  t he  effect  of P t  lesions is conf ined  to t he  
phase  of acu te  d i s r u p t i o n  of L R H - c o n t a i n i n g  neurons .  In  
v iew of t he  s h o r t  biological  half- l i fe  of c i r cu la t ing  L R H  ~7, 
differences  in t he  degree of i nduced  o v a r i a n  s teroido-  
genesis are likely. I n  r e l a t ed  studjeslS,  i t  has  been  found  
t h a t  es t rogen  re leased in response  to t he  b r a i n  s t imulus  is 
able  to  p r ime  the  r e p r o d u c t i v e  axis  for t he  s u b s e q u e n t  
p r e o v u l a t o r y  release of gonado t r oph i n s .  

I n  assessing t he  mode  of ac t ion  of va r ious  t y p e s  of 
b r a i n  lesions on neu r oendoc r i ne  t issues,  i t  appea r s  useful  
to  d i s t i ngu i sh  be twee n  si tes of h o r m o n e  p r o d u c t i o n  and  
sites of origin of n e u r o n a l  connec t ions  w i t h  h o r m o n e  pro-  
duc ing  neurons .  In  t he  amygda l a ,  oppos i te  effects  of Ss 
a n d  P t  lesions on g o n a d o t r o p h i n  release h a v e  been  
descr ibed  19, and  such  q u a l i t a t i v e  differences  are to  be  
expec t ed  in a b r a i n  s t r u c t u r e  in wh ich  lesions m a y  e i the r  

i r r i t a t e  or des t roy  synap t i c  i npu t s  to h y p o t h a l a m i c  pep-  
t iderg ic  neurons .  In  the  basa l  h y p o t h a l a m u s ,  on  the  
o the r  hand ,  d i f fe ren t  m e t h o d s  of b r a i n  s t i m u l a t i o n  
(electr ical  s t imu la t ion ,  passage  of d i rec t  cur ren t ,  h igh-  
f r equency  lesions) yield mere ly  q u a n t i t a t i v e  differences in  
t he  degree of a c t i v a t i o n  of t he  r ep roduc t i ve  axis  14. Our  
own resul t s  conf i rm t h a t  lesions of a n y  t y p e  p laced  in 
areas  c o n t a i n i n g  L R H  are l ikely to s t i m u l a t e  t h e  p i tu i t -  
a r y - g o n a d a l  axis  to  v a r y i n g  degrees. 
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Summary. The  m i n i m u m  b r a i n  size possible  in t he  r e l e v a n t  wild species a n d  ce r t a in  colour  types  which,  because  of 
a l t e r a t i ons  in the  n e u r o t r a n s m i t t e r  s y s t e m  caused  b y  t he  respec t ive  colour  genes, are r e l a t ed  to  b e h a v i o u r a l  t r a i t s  
d ive rg ing  f rom t h e  wild a n i m a l ' s  n o r m  a p p e a r  to  be  f i r s t - ra te  bases  for d o m e s t i c a t i o n  e i the r  s epa ra t e ly  or in  combina -  
t ion .  

D o m e s t i c a t i o n  is no t  on ly  an  his tor ical ,  b u t  also a con-  
t e m p o r a r y  process.  Th i s  is s h o w n  b y  t he  effor ts  m a d e  to 
use t he  moose  (Alces alces) a n d  t he  e l and  (Taurotragus 
oryx) as domes t i c  an i m a l s  1,2, as well  as b y  t he  new 
b reed ing  of fu r -bea r ing  animals ,  for example .  The  know-  
ledge of h o w  d o m e s t i c a t i o n  s t a r t s  to  succeed,  b e y o n d  pure  
desc r ip t ion  of t he  p h e n o m e n a  of domes t i ca t ion ,  has  the re -  
fore no t  on ly  academic  b u t  also h igh  economic  value.  So 
one of t he  m o s t  u r g e n t  t a sks  of research  in th i s  field is to  
acqui re  a concept ion ,  p r ac t i ca l l y  app l icab le  in s t ra teg ies  
for new domes t ica t ions ,  Oil t he  pr inc ip les  a t  work  a t  t he  
v e r y  s t a r t i n g  p o i n t  of fo rmer  domes t i ca t ions ,  w h e t h e r  
these  occur red  i n t e n t i o n a l l y  or b y  chance ,  a n d  to ver i fy  
th i s  concep t ion  expe r imen ta l l y .  

D o m e s t i c a t i o n  of a n y  a n i m a l  species requi res  t h a t  t he  
species ill ques t ion  has  some p o t e n t i a l  ill t h i s  respec t  and  
also d i rec t  i n t e r e s t  or a t  leas t  some read iness  in m a n  to 
keep th i s  an imal .  Compared  to t h e i r  p rev ious  s ta te ,  t he re  
m u s t  be some changes  in t he  m a n - a n i m a l  re la t ions  wh ich  
requi re  changes  in t h e  wi ld  a n i m a l ' s  behav iour .  Sure ly  i t  
is n o t  a c c i d e n t a l  to  f ind  a l t e r a t i ons  usua l ly  in  on ly  one 
d i rec t ion  m a i n l y  in t he  sphere  of t h e  cen t r a l  ne rvous  
s y s t e m  a n d  b e h a v i o u r  w h e n  obse rv ing  t he  mu l t ip l e  and  
m o s t l y  unspeci f ied  widen ing  of v a r i a b i l i t y  in  domes t ic  
an ima l s :  s p o n t a n e o u s  ac t iv i ty ,  shyness  a n d  aggressive-  
ness t owards  m a n  are c o m m o n l y  reduced.  

These  and  o the r  changes  of b e h a v i o u r  were i n t e r p r e t e d  
b y  HERRE et  al. (e.g. a) as be ing  re l a t ed  to  b r a i n  changes  t a k -  
ing p lace  a t  t he  t r a n s i t i o n  f rom wild to domes t ic  an imals ,  
t he  m o s t  conspicuous  of w h i c h  was supposed  to  be a 
cons iderab le  r e d u c t i o n  of re la t ive  b r a i n  size, said to  
a m o u n t  to  b e t w e e n  19 and  34% in ca rn ivores  a n d  ar t io-  
dac ty les  a. Rev i s ions  m a d e  for  two species 4, 5 h a v e  shown  
t h a t  th i s  v iew is n o t  a lways  t rue ,  be ing  based  on m e t h o d i -  
cal  a s s u m p t i o n s  wh ich  c a n n o t  be  m a i n t a i ned .  

Case 7: The domestic cat. H a r d l y  a n y o n e  be l ieved  t h a t  
the  domes t i c  ca t  der ived  f rom the  E u r o p e a n  Wi ldca t ,  
b u t  t he  bel ief  in a r educ t i on  in re la t ive  b r a i n  size of 
a b o u t  23% f rom wild to domes t i c  ca t  arose b y  c o m p a r i n g  
th i s  fo rm of t he  widespread  species Felr silvestris w i t h  
domes t i c  cats3, 6. The  p ic tu re  changes  cons ide rab ly  on 
t a k i n g  in to  accoun t  the  dese r t - s t eppe  ca ts  of t he  n o r t h e a s t  
Af r ican  a n d  s o u t h w e s t  As ian  regions 4, where  t he  domes t ic  
ca t  o r ig ina ted ,  as is well  k n o w n  f rom c o m p a r a t i v e  mor-  
phological  s tud ies  as well  as f rom the  preh is to r ic  doc- 

skul l  l e n g t h  
u m e n t s  (e.g. a, 7). The  i ndex  as b r o u g h t  

b ra incase  capac i t y  
in to  discussion b y  SCI~AUENBERG s p rov ides  good in- 
f o r m a t i o n  here  (Figure).  (This i ndex  is jus t i f ied  because  
t he  e x p o n e n t  of t h e  l e n g t h / c a p a c i t y  a l l o m e t r y  does n o t  
cons ide rab ly  differ  f rom isometry) .  Mummif i ed  ca ts  f rom 
anc i en t  E g y p t  of t he  f i rs t  p r ech r i s t i an  mi l l en ium 12 
scat ter ,  on t he  whole, in t he  r ange  of v a r i a b i l i t y  of t he  
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wild subspecies and show no b ra in  size reduc t ion  at  all a t  
th is  level of ca t  domest ica t ion .  Such a reduc t ion  is f irst  
t raceable  in cats  f rom mediaeva l  Russ ian  cities ~, where  
i t  amoun t s  to  abou t  10% compared  wi th  t he  E g y p t i a n  
cats  and so has a l ready reached  the  mean  level of con- 
t e m p o r a r y  domes t ic  cats. Only the  Siamese race shows 
some fur ther  bra in  size reduc t ion  of abou t  5 to 10%. 
Cont ra ry  to  previous suggest ions ~7, th is  sou theas t  Asian 
race or iginated wi thou t  hybr id iza t ion  wi th  o ther  species 
in the  same Fe l i s  s i lves tr is  basis as all o ther  domest ic  cat  
races is. 

Case 2:  T h e  dog. Here  it was the  compar ison  of bra in  
size of no r th  Euras ian  wolves wi th  a modern  Eu ropean  
dog breed which  lead to  the  a s sumpt ion  of an over  30% 
bra in  reduct ion  f rom wolf to  dog (e.g29). Inves t iga t ions  
in t ee th  morpho logy  of dingos and cent ra l  European  dogs 
of t he  R o m a n  period, as well as of wolves of d i f ferent  
geographic  origin, suggested,  however ,  t h a t  the  t e e t h  of 
pr imi t ive  dogs wi th  a re la t ively  weak and  low first  lower 
molar  cor respond to an ear ly  and unspecial ized stage of 
wolf t e e t h  evolut ion b u t  no t  to  the  specialized t e e t h  of 
no r th  Hotarc t ic  wolves. Today  such a pr imi t ive  t ype  of 
t e e t h  is found  only in the  sou thwes t  and south  Asian 
wolf popula t ions  5, in which  the  dog ancestors  were 
assumed for o ther  reasons too ~~ The relat ive bra in  
size of exac t ly  these  wolves sca t te rs  be tween  t h a t  of no r th  
Euras ian  wolves and t h a t  of dingos, as well as t h a t  of 
some modern  dog breeds  5. Moreover,  t he  same s i tua t ion  
exists  in the  cent ra l  Asian s teppe  and  deser t  wolf popula-  
t ion which is the  di rect  geographical  ne ighbour  of the  
sou thwes t  Asian wolves, where  some specimens fall 
clearly in the  bra in  size range of p r imi t ive  dogs ~ the  mean  
difference is only  abou t  10% 24. 

Therefore  it is to  be supposed  t h a t  domes t i ca t ion  oc- 
curred f rom the  first  in the  popula t ions  and  specimens 
hav ing  especially small  bra ins  in the  wild species in 
quest ion.  A reduc t ion  in mean  bra in  size compared  to 
these animals  m a y  have  resul ted by  cont inuing  selection 
of this  t ype  dur ing the  early h i s to ry  as a domest ic  form. 
Differences be tween  dog breeds,  represent ing  successive 
s tages of the  h i s to ry  of dogs, are to be expla ined by  th is  
principle.  Dingos, p re sumab ly  b rough t  to  Aust ra l ia  as a 
quas i -companion  of m a n  25 in the  first  phase  of wolf 
domest ica t ion ,  have  re la t ively  larger bra ins  t h a n  are 
found  in several  popula t ions  of p r imi t ive  b u t  fully do- 
mes t i ca ted  dogs. Such smal l -bra ined  forms are the  B a t t a k  

dog, the  par iah  dogs, the  t u r b a r y  dogs of the  E u r o p e a n  
Neolithic,  and  also the  Chow as an east  Asian breed 
re la ted to the  B a t t a k  race ~". P r i m i t i v e  dogs of the  R o m a n  
period in cent ra l  Europe,  a basic s tage for tile develop-  
m e n t  of later  races, were still like the  Neoli thic  ones in th is  
respect  27. 

The Siamese cat,  coming f rom the  same east  and  south-  
east  Asian cul tural  e n v i r o n m e n t  as the  Chow, m a y  be 
ano the r  example  of the  pers i s tance  of the  original selective 
principlie producing  smaller  bra ins  compared  wi th  those  
of o the r  races of domest ic  cats.  This  negat ive,  reducing 
selection of brain  size preceded,  a t  least  par t ia l ly ,  o the r  
conspicuous changes  in the  domest ic  animals  in quest ion.  
Thus  a skull of an early mediaeval  domest ic  pig, for 
example,  has  a re la t ive  bra in  size as smal l  as in modern  
pig breeds,  bu t  resembles  in its p ropor t ions  the  skull of 
wild pigs 2s. On the  o ther  hand,  b reed ing  domest ic  animals  
m a y  also reverse the  direct ion of th is  selection affect ing 
the  brain.  This  is shown by  the  example  of the  dog. 
Modern E u ro p ean  breeds  originally selected for d i f ferent  
performances ,  such as herding,  guarding,  h u n t i n g  etc., 
have  obviously  recent ly  reached or even exceeded the  
dingo 's  bra in  size level in compar i son  wi th  the  smaller  
bra ins  of the i r  prehis tor ic  and  historic  ancestors ,  as is 
ev iden t  f rom da ta  publ i shed  by  STEPHAN29. 

Typical  differences in spon taneous  act iv i ty ,  aggressive- 
ness and fear of m a n  be tween  wild and  domes t ic  animals  
are no t  g radua ted  in the  same way  as differences in 
re la t ive bra in  size. This m a y  be seen, for example,  in 
compar ing  E u ro p ean  and Afr ican Wildcats ,  typ ica l  
domest ic  cats,  Pers ian cats  and Siamese cats.  Some s tudies  
on mot i l i ty  made  in a research course conduc ted  by  the  
au thor  conf i rm the  wel lknown low spontaneous  ac t iv i ty  
of Pers ian  cats  vs. E u ro p ean  shor tha i red  cats  and 
crossbreeds be tween  the  two races. The re la t ive bra incase  
volume of a pr imi t ive  Angora,  as well as of a modern  
Pers ian  cat  so far measured,  are t he  same as the  mean  of 
o ther  domest ic  cats. The Siamese cat,  known to be usual ly 
especial ly lively, is charac ter ized  b y  a s o m e w h a t  smaller  
bra in  on the  average t h a n  the  above races. Afr ican Wild-  
cats  of the  east  and  south  Afr ican subspecies group have  a 
smaller mean  brain size t han  E u ro p ean  Wi ldca t s  and  are 
usually less aggressive towards  man  in cap t iv i ty  and  
more  easily tamable .  In  mice, the  whole scale f rom wild 
to  domest ic  animals  is found w i t h o u t  any  differences in 
bra in  size a t  all3~ 
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Skulllength/capacity index in Fells silvestris. 1, European Wildcats; 
2, African Wildcats except F. silv. lybica; 3, steppe cats of central 
Asia; 4, desert and steppe cats of northeast Africa to south Asia: 
F. silv. lybica - F. silv. ornata; 5, ancient Egypt mummified cats; 
6, domestic cats from mediaeval Russian cities; 7, contemporary 
domestic cats; 8, Siamese cats; 9, feral domestic cats. (Data: 
4. 87 9 16). 
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Controls Drugged animals 

Escape response Strong Weak 
Aggressiveness High Hardly existent 
Social contacts Strong Weak 
Integration of strangers in groups Usually hardly possible No difficulties 
Choice of nesting place With some cover Almost at random 
Defence of nesting territory Vigorous Lacking 
Averagelitter size 4-5 6 7 
Weight at the ageof 5 months About 175 g About 250 g 

B e h a v i o u r a l  changes  of th i s  t ype  can  be p roduced  in 
mode l  e x p e r i m e n t s  w i t h  roden t s  b y  chronic  psycho-  
pha rmaco log ica l  m a n i p u l a t i o n s  of t he  n e u r o t r a n s m i t t e r  
sys tem.  W i t h  t h i s  aim, s tudies  on  t he  Co t ton  R a t  (Sig- 
modon hispidus)  were car r ied  ou t  in t he  l a b o r a t o r y  of the  
a u t h o r  b y  ERNST a~. This  A m e r i c a n  species usua l ly  shows 
h igh  in t raspec i f ic  aggress iveness  a n d  a h igh  level  of 
fearfulness,  wh ich  su i t  i t  for  t e s t i ng  t r anqu i l l i z ing  agen ts  82. 
The  t e s t  and  con t ro l  an i m a l s  were housed  in groups  of 4 
or  more  i nd iv idua l s  and  were fed w i t h  a hom ogeneous  
m i x t u r e  of commerc i a l  food pellets ,  b a n a n a s  and  dex-  
trose.  W i t h  th i s  food t he  t e s t  r a t s  go t  ch l o r d i azepox ide  
(Libr ium) over  t he  whole  e x p e r i m e n t a l  t ime  of severa l  
m o n t h s  in  t he  same  ave rage  dose pe r  kg  per  day.  The  
escape response  was t e s t ed  w i t h  a s t a n d a r d i z e d  a i r  
b l a s t ;  o the r  r eac t ions  were recorded  accord ing  to t he i r  
f requency.  In t h e  f i rs t  week of t he  d rug  t he  escape re- 
sponse p rogress ive ly  d imin i shed :  t he  escape j u m p  
or ig ina l ly  r each ing  a n  ave rage  h e i g h t  of 20 cm t o t a l l y  
d i sappeared ,  t h e  response  du ra t i on  d r opped  f rom 3 sec 
to 1 sec a n d  r e m a i n e d  c o n s t a n t  a t  t h i s  level,  and  t h e  
escape r u n  was r educed  f rom 75 to  a b o u t  10 cm. The  
f r equency  a n d  t he  i n t e n s i t y  of b o d y  con t ac t s  w i t h  o t h e r  
i nd iv idua l s  a t  res t  was  d imin i shed  to  nea r ly  ha l f  of t h a t  
in the  controls .  H a l f g r o w n  ra t s  especial ly  t e n d e d  nlore 
a n d  more  to social i so la t ion  in t he  cage corners.  The  fre- 
q u e n c y  of serious f ights  was likewise d ras t i ca l ly  reduced.  
No more  b i t i n g  was obse rved  f rom t he  midd le  of t he  
second week  on. Usua l ly  i t  is imposs ib le  to  i n t e g r a t e  
s t r ange r s  in a g roup  of C o t t o n  R a t s  83, b u t  th i s  could be  
ach ieved  in t he  d rugged  an ima l s  w i t h o u t  a n y  difficult ies.  
W h e r e a s  t he  con t ro l  m o t h e r s  i m m e d i a t e l y  a t t a c k e d  
o t h e r  m e m b e r s  of t h e i r  g roup  which  came  w i t h i n  a r e a c h  
of a b o u t  10-15 cm a r o u n d  t h e i r  nes t ing  place, t he  d rugged  
ones t o l e r a t e d  o the r  an i m a l s  in  t he  i m m e d i a t e  v ic in i ty  of 
the  nest .  This  b e h a v i o u r  resu l ted  in one case in social 
r e s t ing  s t r a i g h t  a f te r  b i r t h  of t h e  young,  so t h a t  m o s t  of 
t h e m  were c rushed  to  d e a t h  or pushed  f rom t he  nest .  
N o r m a l  females  c o n s t r u c t  t h e i r  nes ts  in  places w i t h  some 
cover,  e.g. in t he  corners  of t he  cage, t he  t e s t  females  
bu i l t  t h e m  more  a t  r andom ,  even  in t he  midd le  of t h e  
cage. The  usual  s e p a r a t i o n  of eat ing,  r e s t ing  and  de- 
feca t ion  s i tes  was  cu t  out .  T he  drugged  r a t s  b e c a m e  
heav ie r  t h a n  t he  cont ro ls  : an i m a l s  b o r n  du r ing  t h e  experi-  
m e n t  weighing  a b o u t  40% more  t h a n  cont ro l s  a t  t he  age 
of 5 m o n t h s .  The  l i t t e r  size a m o u n t i n g  to  4-5 (mean  of 
9 l i t ters)  in con t ro l  C o t t o n  R a t s  housed  in groups  in- 
creased in the  t e s t  an i m a l s  to  6-7  (mean of 10 l i t ters) .  
A l t o g e t h e r  th i s  chronic  d rug  app l i ca t ion  p roduced  a be- 
h a v i o u r a l  and  d e v e l o p m e n t a l  complex  w i t h  reduced  
escape response  and  aggressiveness ,  m a r k e d  indi f ference  
to conspecifics,  def ic iency in t h e  care  of young,  increase  
in d e s c e n d a n t  n u m b e r  a n d  in b o d y  weight ,  as is typical ,  
on  t he  whole,  for  domes t i c  a n i m a l s  c o m p a r e d  w i t h  t h e i r  
wild ancestors .  

Such  a l t e r a t i ons  ill t he  n e u r o t r a n s m i t t e r  sys tem,  wh ich  
these  e x p e r i m e n t s  show to be  a bas is  for  b a h a v i o u r a l  
changes  t yp ica l  for  t he  t r a n s i t i o n  f rom the  wild to  t he  
d o m e s t i c a t e d  s ta te ,  can  be  found,  for example ,  w h e n  
c o m p a r i n g  d i f fe ren t  s t r a ins  of l a b o r a t o r y  mice a n d  rats ,  
as p r o v e d  b y  severa l  paper s  especial ly  f rom the  psycho-  
pha rmaco log ica l  field in t he  las t  years  (e.g.a4-a6). I n  t he  
n o r m a l  b e h a v i o u r  no t  a f fec ted  b y  drugs,  d i f f e ren t ly  
coloured l a b o r a t o r y  r o d e n t  s t r a ins  also show differences  
especial ly  in t he  complexes  changed  b y  domes t i ca t ion .  
This  is well k n o w n  for t he  l a b o r a t o r y  mouse,  where  t he  
a lb ino  an ima l s  seem to h a v e  a h ighe r  level  of d o m e s t i c a t i o n  
t h a n  t he  b l ack  ones, if c o m p a r e d  w i t h  wild mice  of t he  
same speciesST. An  e x a m i n a t i o n  of t he  e x p l o r a t o r y  ac t iv -  
i ty,  wh ich  is inverse ly  r e l a t ed  to  shyness ,  showed  t he  
respons iveness  of a lb ino  mice to nove l  ob jec ts  as signif- 
i can t ly  larger t h a n  t h a t  of b l ack  ones, wh ich  in t u r n  r eac t  
more  t h a n  wild mice k e p t  u n d e r  t h e  same cond i t ions  3s. 
P r e l i m i n a r y  b e h a v i o u r a l  t es t s  a n d  c rossbreeding  w i t h  
wild and  a lb ino  domes t ic  r a t s  con f i rm  t h e  di f ference in 
s p o n t a n e o u s  a c t i v i t y  of b o t h  forms,  as descr ibed b y  
RICI~T~R ag. The  m e a n  m o t i l i t y  of F 1 h y b r i d s  r anges  be-  
tween  t he  respec t ive  scores found  for t he  p a r e n t a l  groups.  
I n  F~ h y b r i d s  the  whi t e  ones b e h a v e d  like t he  or ig ina l  
a lb inos  in general ,  whi l s t  t he  m o t i l i t y  score of t he  an ima l s  
coloured  like wild rats ,  or like F 2 hybr ids ,  s ca t t e r ed  in t he  
r ange  of t he  F 1 animals .  An  effect  of the  a lb ino  gene u p o n  
the  b e h a v i o u r  of mice was descr ibed  b y  FULLER 3a. S : ; ' ~  
p sychosoma t i c  corre la t ions ,  as r ecen t ly  refer red  to b y  
TRUML~R a~ in discussing d o m e s t i c a t i o n  problems ,  were 
t h o r o u g h l y  s tud ied  w i t h  q u a n t i t a t i v e  b e h a v i o u r a l  and  
b iochemica l  t e s t s  b y  KEELER ~1 in rats ,  m i n k  and  red  
foxes. He came  to t h e  i m p o r t a n t  conclus ion t h a t  ' i t  
appea r s  ce r t a in  t h a t  ad r ena l  a n d  t h y r o i d  func t ions  are 
a l t e red  b y  the  presence  of coa t  color genes and  t h a t  
t h r o u g h  these  a l t e red  funct ions ,  fear  i s  modif ied ' .  

31 H. ERNST, unpubI, dipl. work (1972). 
33 G. VOGEL and L. THER, Arzneimittelforschung 70, 806 (1960). 
33 H. HEMMER, Zoo1. Ariz., Suppl. 33, 306 (1970): 
34 j .  L. FULLER, Anita. Behav. 15, 467 (1957). 
35 t(. M. TAYLOR and R. LAVERTY, Eur. J. Pharmac. 77, 16 (1972). 
36 R. -J. BARRETT, N. J. LEITH and O. S. RAY, Behav. Biol. 77, 189 

(1974). 
37 I. EIBL-EIBESFELDT, Z. Tierpsyehol. 7, 558 (1950). 
3s C. DIEHL, unpubl,  dipl. work (1971). 
39 C. P. RICHTER, J. natn. Cancer Inst. 15, 727 (1954). 
40 1~. TRUMLER, Mit dem Hund au] Du (Piper, Miinchen 1971). 
~l C. KEELER, in The Wild Canids (Ed. M. W. Fox; Van Nostrand 

Reinhold, New York-Cincinnati-Toronto-London-Melbourne 1975), 
p. 399. 
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Corre la t ions  of th i s  type,  i.e. coa t  colours d e a f l y  differ- 
ing f rom the  n o r m a l  look of the  wild an ima l s  r e l a t ed  to 
b e h a v i o u r a l  changes  in t he  d i rec t ion  typ ica l  for domes t ic  
an imals ,  ce r t a in ly  h a v e  f i rs t  r a n k  iml~ortance as s t a r t i n g  
po in t s  for domes t i ca t i on  ach ieved  b y  chance  as well  as 
b y  in ten t ion .  P r e y  an ima l s  m a r k e d  b y  a h igh ly  u n u s u a l  
colour  m a y  give rise to  a l te ra t ions ,  e v e n t u a l l y  i nh ib i t i on  
of the  h u n t i n g  b e h a v i o u r  in ca rn ivores  which  re ly  chief ly  
on  vision,  as shown  for wild kes t re ls  h a v i n g  t he  choice 
be tween  wild t y p e  coloured and  a lb ino mice 42. A com- 
pa rab le  b e h a v i o u r a l  change  in m a n  m a y  easi ly r e su l t  in 
r e l a t ion  to  an  a n i m a l  e x t e r n a l l y  and  beav iou ra l l y  m a r k e d  
in such  an  u n u s u a l  m a n n e r  as the  f i rs t  s tep  t ow ar ds  t he  
change  in t he  m a n - a n i m a l  r e l a t ion  decis ive for a domes t ica -  
t ion,  especial ly if such  an ima l s  become objec ts  of m y t h s  
or cu l t  i n t e res t  in a n y  way.  

A clear  example  for such  d i f f e ren t i a t ed  h u m a n  h a n d l i n g  
resu l t ing  in all  p r o b a b i l i t y  in t h e  d o m e s t i c a t i o n  of t he  
N o I w a y  Rat ,  is g iven  b y  repor t s  on  t he  r a t - b a i t i n g  spor t  
popu l a r  in  F r a n c e  and  E n g l a n d  a r o u n d  1800, a n d  in 
Amer i ca  soon a f t e rwards  as. As c o m m u n i c a t e d  b y  RICH- 
TeR as, records  ind ica te  t h a t  a lb inos  were r e m o v e d  f rom 
the  large n u m b e r s  of wild r a t s  t r a p p e d  for th i s  purpose ,  
t h a t  is, be ing  killed in groups  of 100 to 200 ind iv idua l s  b y  
a t r a i n e d  te r r ie r  in a f igh t ing  p i t  in as sho r t  a t i m e  as pos-  
sible. These  a lb inos  were t h e n  k e p t  for show purposes  
and  /or breeding.  Obv ious ly  a s imi lar  coulor  select ion 
t ook  place a t  t he  v e r y  s t a r t i n g  po in t  of t he  wolf 's  do- 
mes t i ca t ion .  The  genes responsible  for t he  n o r m a l  wolf 
colour seem to be  comple t e ly  lacking in t he  d ingo a. 
Likewise,  red, yel low and  o the r  'dog '  eolours a r e f o u n d  in 
p r imi t i ve  dogs f rom wolf-free regions where  t he  'wolf '  

colour  h a r d l y  occurs  a t  a11. Therefore  i t  can  be  a s sumed  
t h a t  t he  dog 's  h i s t o r y  is founded  on  a v e r y  l imi ted  n u m -  
ber  of wolves coloured in th i s  unusua l  m a n n e r  such  as 
are found  now and  t h e n  in some wolf popu la t ions .  The  
a u t h o r  h a d  t h e  o p p o r t u n i t y  to  examine  such  a d ingo-  
coloured skin  of a K a z a k h s t a n  s t eppe  wolf, for example ,  
when  v is i t ing  t he  Zoological  I n s t i t u t e  of t he  K a z a k h  
A c a d e m y  of Sciences in  Alma-Ata .  

Two factors,  n a m e l y  ce r t a in  colour  t ypes  which,  be- 
cause of a l t e r a t ions  in  t he  n e u r 0 t r a n s m i t t e r  s y s t e m  caused  
b y  t he  respec t ive  colour  genes, are r e l a t ed  to  b e h a v i o u r a l  
t r a i t s  d iverg ing  f rom the  wild an ima l ' s  norm,  and  second-  
ly  t he  mi~. imum b r a i n  size possible in  t h e  r e l e v a n t  
species, the re fore  a p p e a r  to  be  bases  for d o m e s t i c a t i o n  
e i the r  s epa ra t e ly  or in comb ina t i on .  These  fac tors  are 
express ions  of t he  respec t ive  i nd iv idua l ' s  p o t e n t i a l i t y  for 
domes t i ca t i on  as well  as be ing  a t  leas t  pa r t i a l l y  decis ive 
for m a n ' s  readiness  to  keep th i s  an imal ,  as s h o w n  b y  t h e  
example  of t he  a lb ino rat .  F u t u r e  d o m e s t i c a t i o n  research  
will h a v e  to examine  t he  genera l  v a l i d i t y  of t h i s  thesis.  
U n d e r s t o o d  as a domes t i ca t i on  s t ra tegy ,  i ts  a p p l i c a t i o n  
should  resu l t  in  success more  qu ick ly  t h a n  if on ly  genera l  
select ion of ind iv iduals ,  accord ing  to t he i r  docile, t r a c t a b l e  
b e h a v i o u r  4a, is u n d e r t a k e n .  I n  add i t ion ,  p r i m a r y  selec- 
t ion  p r o c e d u r e s  re fe r r ing  to re la t ive  b r a i n  size m u s t  be  
prepared .  

4~ H. HEMMER and H. MOHRDIEK, in preparation. 
*a D. K. BELYAEV and L. N. TRUT, in The Wild Canids (Ed. M. W. 

Fox; Van Nostrand Reinhold, New York-Cincinnati-Toronto- 
London-Melbourne 1975), p. 416. 
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Summary. A device is descr ibed  wh ich  can  be  used for s imu l t aneous  m e a s u r e m e n t  of t he  muscle  ac t ion  p o t e n t i a l  and  
the, c o n t r a c t i o n  of the  frog gas t rocnemius  ne rve -musc le  p repa ra t i on .  The  a p p a r a t u s  is cha rac t e r i zed  b y  ease of con- 
s t ruc t ion ,  good accu racy  and  re l iabi l i ty .  

W e  requ i red  for use  in an  i n t r o d u c t o r y  phys io logy  
l a b o r a t o r y  course, a sys t em for record ing  the  con t r ac t i ons  
as well  as t he  ac t ion  p o t e n t i a l s  (MAP) of t he  frog gas t ro-  
cnemius  ne rve -musc le  p r epa r a t i on .  For  d idac t ic  reasons  
i t  was  i m p o r t a n t  to  be  able  to  d e m o n s t r a t e  and  measure  
t he  l a t ency  and  t ime  course of t he  mechan ica l  e v e n t  in 
re la t ion  to t h e  MAP.  O t h e r  r e q u i r e m e n t s  were ease and  
c la r i ty  of use and  re l iab i l i ty  in t h e  s t u d e n t  l abo ra to ry .  W e  
could no t  jus t i fy  for th i s  one e x p e r i m e n t  t he  pu rchase  of a 
commerc ia l ly  ava i l ab le  dua l  c h a n n e l  sys tem,  especial ly  
since severa l  groups  were to work  s imul taneous ly .  W e  
the re fore  des igned and  bu i l t  t h e  fol lowing record ing  
a p p a r a t u s ,  based  on  a commerc ia l ly  ava i l ab le  l inear  
m o t i o n  t r ansduce r ,  for use in c o n j u n c t i o n  w i t h  a c a t hode  
r ay  oscilloscope. 

The  device (see F igure  1) is f ab r i ca t ed  for  t he  m o s t  p a r t  
f r om plexiglas.  I t  con ta ins  a shal low mois t  c h a m b e r  w i t h  
a r e m o v a b l e  cover  (not  shown  in the  figure) w i t h  pro-  
vis ions  for ho ld ing  t he  p r epa r a t i on ,  for ne rve  s t i m u l a t i o n  
a n d  for record ing  t he  M A P  (Figure 1 A). T he  conven t iona l -  

ly p r epa red  ne rve -musc le  p r e p a r a t i o n  is he ld  b y  t he  T- 
shaped  ho lder  whose  pos i t ion  can  be  a d j u s t e d  b y  loosening 
i ts  r e t a i n i n g  screw and  s l id ing the  s t a lk  in or out .  The  
s t u m p s  of t he  f emur  and  t i b i a  should  n o t  be  cu t  too  shor t .  
B y  in se r t ing  t he  head  of t h e  muscle  a t  i ts  a t t a c h m e n t  to  
t he  bone  "into t he  n o t c h  in t he  ho lde r  w i t h  b o t h  bone  
s t u m p s  b e h i n d  t h e  h e a d  of t he  T, t h e  muscle  can  be he ld  
f i rmly  for recording.  Care should  be  t a k e n  to avo id  p inch-  
ing t he  n e r v e  b e t w e e n  t he  bone  a n d  t he  plexigtass.  The  
n e r v e  is la id  ove r  t h e  0.7 m m  si lver  s t i m u l a t i n g  e lect rodes  
which  are m o u n t e d  in a n  a d j u s t a b l e  s t a lk  he ld  b y  a 
t h u m b  screw. The  2 record ing  e lect rodes  are t h i n  s i lver  
wires, 0.25 m m  in d iamete r ,  wh ich  are s imp ly  twis t ed  
a r o u n d  t he  bel ly  and  t e n d o n  of t h e  muscle.  Since t h e y  
h a v e  to be  rep laced  occasional ly ,  t h e y  are f a s t ened  to  
min ia tu re ,  r e m o v a b l e  b a n a n a  jacks  he ld  in t he  f r ame  b y  
screws (see t op  view d i a g r a m  for de ta i l s  of t he  ho lde r  and  

1 We thank )/[s. C. FRIEDEMAIVN for preparation of the drawings; 
I~s. A. MIDn~LMAN-~ for technical assistance. 


