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CH AP T ER 1  

 

T H E H IS TO R Y  OF  S C I ENCE  

S c ien ce  i s  an d  a lw ay s  w i l l  b e  a  d y nami c  cy c l e  o f  ac qu i r ing  

k n ow le dg e  w h i ch  co u ld  p o t en t i a l l y  be  u s ed  f o r  t h e  be t t e r me n t  o f  

h u man k i n d  and  s oc i e ty  a s  a  w h o l e .  T h e  d e ve lop me n t  o f  s c i en c e  h a s  

p r og r e s s ed  v i a  a  s eq u en c e  o f  n ew  an d  c r e a t iv e  th ou gh t s  ( G r eg or y ,  

2 0 01 ) ,  w h ich  i s  i mp er a t iv e  f o r  r e s e a r ch e r s  t o  un d e r s t an d  an d  th e  

h i s t o r y  o f  s c i e n c e  i s  t h e  to o l  r eq u i r e d  to  a ch i ev e  th i s .  A  h i s to r i an  c an  

i n v es t i g a t e  w h y  an d  h o w  a  s c i e n t i f i c  t heo r y  w as  s h ap ed  a t  a  p a r t i cu l a r  

t i me  b y  an a l y s in g  t he  s c i en t i f i c  d i s cou r s e  a s  w e l l  a s  s o c i a l  

d e t e r mi n an t s  d u r i n g  t h i s  p e r iod .  A b ov e  a l l ,  t h e  h i s to r y  o f  s c i en c e ,  a s  

W al l e r  s u g g es t ed ,  p r o v i de s  v a lu ab le  i n s igh t s :  

. . .  i n t o  t h e  c o n d u c t  o f  s c i e n t i f i c  d e b a t e ,  t h e  s e c u r i n g  o f  s c i e n t i f i c  

i m m o r t a l i t y ,  a n d  t h e  c o m p l e x  i n t e r p l a y  b e t w e e n  t h e  s c i e n t i s t s  a n d  t h e  

w o r l d s  i n  w h i c h  t h e y  o p e r a t e  ( W al l e r ,  2 0 0 2 ,  p . 2 ) .   

T he  i mp or t an ce  a n d  r e l ev a n c e  o f  t h e  h i s t o r y  o f  s c i en c e  h a s  b ee n  

d eb a t e d  f o r  cen tu r i e s .  Fo r  ex a mp l e ,  G o t t f r i ed  W i lh e l m Le ib n i z  ( 1 64 6-

1 7 16 ) ,  a  G er man  sc i en t i s t  an d  ph i lo s o ph e r ,  h i gh l ig h t ed  th e  

s ign i f i can ce  o f  t h e  h i s t o ry  o f  s c i en ce  i n  t h e  l a t e  s even t een th  ce n tu ry :   

I t  i s  o f  g r e a t  a d v a n t a g e  t o  g e t  t o  k n o w  t h e  r e a l  s o u r c e s  o f  g r e a t  

d i s c o v e r i e s ,  i n  p a r t i c u l a r  o f  t h o s e  t h a t  w e r e  m a d e  n o t  b y  c h a n c e  b u t  b y  

r e f l e c t i o n .  T h e  r e s u l t  o f  t h i s  i s  n o t  o n l y  t h a t  t h e  h i s t o r y  o f  s c i e n c e  

a c k n o w l e d g e s  w h a t  e a c h  i n d i v i d u a l  h a s  c o n t r i b u t e d  ( i . e .  t h e  e s t a b l i s h i n g  

o f  o b j e c t i v e  h i s t o r i c a l  f a c t s )  a n d  t h a t  o t h e r s  a r e  t h u s  e n c o u r a g e d  t o  

a c q u i r e  a  s i m i l a r  r e p u t a t i o n  ( i . e .  a  g r e a t  m o d e l  s e r v i n g  a s  a n  i n c e n t i v e ) ,  

b u t  a l s o  t h a t  t h e  a r t  o f  d i s c o v e r y  ( a r s  i n v e n i e n d i )  e x p a n d s  w h e n  o n e  f i n d s  

t h e  p a t h  o f  r e s e a r c h  i n  o u t s t a n d i n g  e x a m p l e s  ( L i eb n iz  c i t ed  i n  K r ag h ,  

19 87 ,  p .5 ) .   

P r esen t ly ,  t he  i m po r t an ce  o f  t he  h i s to ry  o f  s c i enc e  i s  g en e r a l l y  

a ck no w led g ed  an d  a l th ou g h  f o r  d i f f e r en t  r e as on s  man y  s c i e n t i s t s  

i den t i fy  h i s to ry  a s  i mpo r t an t  f o r  s c i en t i f i c  r e sea r ch  i t s e l f .  H i s to r i ca l  



 - 2 -  

ana ly s i s  c an  func t i on  a s  an  ana ly t i c a l  i n s t r u men t  f o r  t h e  c r i t i c a l  

e v a lu a t io n  o f  me t ho d s  an d  c on c ep t s  t h a t  ap pe a r  i n  mo d er n  s c i en c e  

( K r agh ,  19 87 ) .  An a ly s i s  o f  pa s t  p r ob l e ms  may  p l ay  a  v i t a l  r o l e  i n  

u n de r s t a nd in g  cu r r en t  s c i en t i f i c  d e b a t e s .  H i s t o ry  s h ows  h ow  s c i en c e  

h as  co n t r ib u t ed  to  t h e  g r ow t h  a nd  w e l l - b e i ng  o f  s oc i e ty ,  an d  a l s o  ho w  

t he  u s e  o f  s c i e n ce  ca n  be  p o ten t i a l l y  dang e r o u s  to  s o c i e ty .  

A n th r o p o l og i c a l  d i s c ip l in e s  f o r  o ne  s h ow s  h ow  th e  s tu dy  o f  huma n s  

s t e mmed  in t o  r a c i a l  s c i en ce  a nd  t h e  eu g en i cs  mo v e men t .  J o n a t h an  

M a r k s  c o m me n t ed  o n  th e  i mp o r t an c e  o f  h i s to ry  to  an th r o p o lo g y :  

A n t h r o p o l o g i s t s …  a r e  a b s o r b e d  i n  t h e i r  i n t e l l e c t u a l  h i s t o r y  –  i n  l e a r n i n g  

f r o m  t h e  m i s t a k e s  o f  e a r l i e r  g e n e r a t i o n s  o f  s c h o l a r s .  T h e  m o r e  w e  

u n d e r s t a n d  t h o s e  c o n c e p t u a l  e r r o r s ,  w h i c h  u s u a l l y  a r e  v i s i b l e  o n l y  i n  

h i n d s i g h t ,  t h e  m o r e  t h e  s c i e n c e  o f  t h e  h u m a n  s p e c i e s  c a n  g r o w  -  b y  t h e  

v e r y  p r o c e s s  o f  p r o p o s a l  a n d  d i s p o s a l  b y  w h i c h  s c i e n c e  f u n c t i o n s  

( M ar k s ,  19 95 ,  p .3 ) .  

H i s to ry  no t  on ly  r ev ea l s  t h e  ob s t ac l e s  o f  t h e  pas t  bu t  t h e  p e r s i s t en t  

n a t u r e  a n d  c r e a t iv e  id e as  o f  o u r  p r ed e c es s o r s .   Wi th  t h i s  i n  mi n d ,  on e  

c an  o n ly  h av e  r e s p e c t  f o r ,  a nd  a ck no w led g e  th e  g r e a t  p i o ne e r s  o f  t h e  

p as t ,  t h e  in c ip i en t  t h i nk e r s  w ho s e  co n t r ib u t io n s  l ed  to  s c i en c e  a s  w e  

k n ow  i t .  O n e  s h ou ld  r e a l i s e  t h a t  ou r  c u r r en t  kn o w l ed g e  a nd  

me t h o do l o g ie s  w er e  mo s t ly  d e t e r mi n e d  th r o ug h  p as t  g e ne r a t io ns .  

A d d i t i o n a l ly ,  t h e  h i s to ry  o f  s c i e nce  co n s i de r s  t he  i n f l u en ce  o f  

e x t e r n a l  f ac t o r s  t ha t  m i g h t  h av e  a f f e c t ed  s c i en t i s t s  a t  t h e  t i me  t h ey  

w e r e  w o r k in g  ( G r eg o ry ,  2 00 1) .  E x te r n a l  f a c to r s  i n c lu d e  p o l i t i c s ,  

c u l tu r e ,  my s t i c i s m a nd  r e l ig i on .  R e l i g io u s  d o g ma  i s  o f t en  u n d e r s to od  

t o  b e  a  ma j o r  co n s t r a in t  d u r in g  s p e c i f i c  pe r i o d s  ( W al l e r ,  2 00 2 ) .  T h e  

D a r k  A g es  a r e  an  ex a mp le  o f  t h i s  r e l i g io u s  t o t a l i t a r i a n  r u l e ,  w h er e  

s c i en ce  w as  p r o g r es s iv e l y  h ind e r e d  by  R o man  C a t ho l i c  i d e o l og y .   

K r ag h  s u ms  u p  th i s  a s p e c t  by  s t a t i n g :  

O n e  o f  t h e  e f f e c t s  o f ,  a n d  p e r h a p s  t h e  m o t i v a t i o n  b e h i n d ,  c o n f i n i n g  

h i s t o r y  t o  u n i q u e  e v e n t s  i s  t h a t  o n e  i s o l a t e s  h i s t o r i c a l  f r o m  s o c i o l o g i c a l ,  

p s y c h o l o g i c a l ,  a n d  e c o n o m i c  v i e w  p o i n t s ;  a n  i s o l a t i o n  t h a t  a d m i t t e d l y  
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w i l l  c o n f e r  a u t o n o m y  o n  h i s t o r y ,  b u t  t h e  p r i c e  o f  t h a t  a u t o n o m y  w i l l  b e  

s t e r i l i t y  (K r ag h ,  1 9 87 ,  p .2 2 ) .   

A s  me n t i on ed  M a r k s  ( 19 9 5)  h ig h l ig h t s  t h e  v a l u e  o f  h i s t o r i c a l  

a n a ly s e s  f r o m an  a n th r op o l og ic a l  p o i n t  o f  v i ew .  F o l lo w i ng  M ar k s ’ s  

o b s e rv a t i on  th i s  s tudy  a t t e mp t s  t o  p r o v i de  a n  an a ly s i s  o f  t h e  

an th r op o l og ic a l l y  r e l evan t  r e se a rch  co mp l e t ed  by  t h e  S o u th  Af r i can  

s e l f - t a u g h t  r e s e a r c h e r  E u g e n e  N i e l e n  M a r a i s .  T h e  ma i n  f o c u s  o f  t h e  

s t udy  i s  on  M ar a i s ’ s  co n t r ib u t io ns  to  p r i ma t o lo gy  an d  e vo lu t i o na ry  

s t ud i e s .  Th e  s t ud y  p r o v id e s  a  c r i t i c a l  an a ly s i s  o f  t he  w or k  M ar a i s  h ad  

c o mp l e t e d  by  t he  l a t t e r  p o r t ion  o f  h i s  l i f e ,  1 9 27 ,  pe r t a in i ng  to  t h e  

p sy che  o f  t h e  Ch acma  b abo o n  ( Pa p io  u r s in us )  a s  co mp ar ed  to  hu ma n s  

( H om o s ap i en s ) ,  ( M ar a i s ,  20 0 2) .  T he  r eas on  f o r  r ek i nd l in g  an  in t e r e s t  

i n  M ar a i s  a nd  h i s  o r i g i na l  s c i en t i f i c  w o r k  i s  p r i mar i ly  b as ed  o n  th e  

f ac t  t h a t  mos t  o f  t he  p u b l i shed  w o rk s  on  t h i s  en ig ma t i c  f i gu r e  a r e  

e i t h e r  h a g io g r ap h i e s  o r  h a r s h  c r i t i c i s ms  w h i c h  r e l eg a t e  h i m t o  th e  

w a s h  ba sk e t  p s eu d o s c i en ce .  T h i s  s t u dy  w i l l  t ry  t o  p r ov id e  a  mor e  

b a l an c ed  a pp r o a ch  an d  r e l a t e  h i s  co n t r ib u t io n  to  t he  d eve lo p me n t s  i n  

t w o  d i s c i p l in es ,  p r i ma to lo g y  and  E v o lu t io n a r y  P sy ch o logy .  

 

P R I MA TO L OG Y 

C h ap te r  2  o f  t h i s  t h es i s  p r o v ide s  a  b r i e f  h i s to ry  o f  p r i ma to log y  a nd  

p a r t i c u l a r l y  r e f e r s  t o  t h e  w o r k  o f  S o l ly  Z u ck e r ma n  an d  R ob er t  

A r d r ey .   

T w o  w e l l - k no w n  ex a mp l es  o f  t he  po l a r i s ed  ap p r oach  to  Mar a i s ’ s  w o rk  

i nc lud es ,  t h e  f a mou s  s c i en t i s t ,  w ho  w as  M ara i s ’ s  co n te mp or a r y  and  

r iv a l  L o r d  S o l l y  Z u ck e r ma n  a nd  s e con d ly ,  t he  w r i t e r  R ob er t  A r d rey  

w h o  “ r ed i s c ov e r ed ”  M a r a i s ’ s  f o r g o t t en  w or k  an d  p r es e n ted  i t  t o  t h e  

s c i en t i f i c  an d  g ene r a l  p u b l i c  i n  t h e  e a r ly  1 96 0s .   

Z ucke r ma n  was  ove r t l y  c r i t i c a l  w h en  c o n s i d e r i n g  M ar a i s ’ s  

p r i ma to l o g ic a l  w o r k .  Z u ck e r man  w en t  s o  f a r  a s  t o  p u b l i c ly  d en ou nc e  

M a r a i s  a s  a  d r u g  u s in g  s to ry  t e l l e r  w ho  in ven t e d  h i s  o w n ,  
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s c i en t i f i ca l l y  s t e r i l e ,  me th od  o f  o bs e rv a t i on .  Th i s  p u b l i c  

d en o un ce me n t  w a s  r e l a t e d  to  R ob er t  A r d r ey ’ s  i n t r o du c t i o n  i n  

M a r a i s ’ s  p o s th u mo u s  w o r k ,  en t i t l ed  T h e  S ou l  o f  t h e  A p e  ( 1 9 6 9 )  i n  

w h ich  A r d r ey  co mme nd s  M a r a i s  a s  b e in g  th e  f a th e r  o f  p r i ma to l og y .  

Z uc k e r ma n  w as  o bv io us ly  an noy e d  w i t h  A r d r ey ’ s  p o s i t i v e  c o m m en t s  

con ce rn in g  Mara i s ’ s  p r ima t o log i ca l  w o rk  and  h en ce  l a shed  ou t  i n  a  

p u b l i c  d i s p l a y .   A r d r ey ’ s  p r a i s e  o f  M a r a i s ’ s  w o r k  w as  t i e d  to  

M a r a i s ’ s  l o ng  t e r m s tu d ie s  o f  no n - c a p t iv e  b ab oo n s  b u t  mor e  

s p ec i f i c a l l y  h i s  p i on ee r s h i p  in  t e r ms  o f  ac tu a l ly  ob s e r v i ng  th es e  

s p ec i e s  i n  t h e i r  n a t u r a l  e n v i r o n me n t .  F o r  a  f u l l  r e v i e w  o f  t h e  ab o v e  

men t io n e d  d i s ag r ee men t  r e f e r  t o  Z u ck e r man ’ s  au to b io g r ap h y  

( Z u ck er man ,  1 98 8 ,  p . 45 5 )  an d  a l s o  m or e  s pe c i f i c a l ly  ( M or r i s ,  20 09 ) .    

The  f i r s t  a i m o f  t h e  p ro j ec t  was  t he re fo r e  t o  a s s e s s  Mara i s ’ s  work  and  

t o  d e c ip h e r  h i s  h i s t o r i c a l  p l a c e me n t  b e t w e en  t he  tw o  ex t r e me  v i ew s  

p rov ided  by  Zucke r man  and  Ard rey .  Zuck e r ma n’ s  work  was  a l so  u sed  

a s  a  b as e  f o r  a  comp ar a t iv e  an a ly s i s  t o  t e s t  t h e  v a l id i t y  o f  M ara i s ’ s  

r e s e a r c h  in  t h e  co n te x t  o f  t h e  h i s to r y  o f  p r i ma to l og y .  Z u ck e r ma n  h ad  

a  v e r y  s i mi l a r  i n t e r e s t  i n  p r i ma t e s  t o  M ar a i s  d u r i n g  th e  ea r ly  

t w en t i e t h  c en tu ry ,  b u t  t h e  me t h o d  o f  a pp l i c a t io n  w as  d i f f e r en t  w h ich  

l ed  to  d i f f e r en t  co n c lu s ion s  and  in t e rp r e t a t io n  o f  r e s u l t s .    

 

E V O LU TI ON A RY  P S Y CHOL O GY 

I n  th e  E vo lu t io n a ry  P sy cho l og y  s ec t i on  ( C h ap t e r  3 )  t h e  i n f e r en c e s  

mad e  f r o m M ar a i s ’ s  ob s e r va t io ns  w er e  co n s id e r e d  a nd  d i s cu s s ed  in  an  

a t t e mp t  t o  ex p l a in  t h e  ev o lu t i o n  o f  consc io usnes s .  The re f o r e ,  t h i s  

s e c t io n  b e g in s  w i t h  b r i e f l y  o u t l i n in g  t he  h i s to r i e s  o f  b o t h  p sy cho lo gy  

and  ev o l u t io n a ry  th eo ry  to  g a in  a  b e t t e r  un de r s t and in g  o f  t h e  

e vo lu t io n  o f  co ns c i ou s ne s s  i n  t h i s  co n tex t .  

W i th in  t h i s  t h eo re t i ca l  an d  h i s t o r i ca l  f r amew o rk  a  b r i e f  co mp ara t iv e  

s tudy  w as  do ne  co mp ar in g  t h e  w o rk  o f  Ch a r l e s  D ar w in  and  Mar a i s .  

M ara i s  s ha red  s i mi l a r  i d eas  t o  D ar w in  in  t e r ms  o f  t he  s t ru c t u r e  o f  



 - 5 -  

t he i r  t h eo r i e s  i n  i den t i f y in g  an d  ex p l a i n ing  th e  evo lu t i o n  o f  

c on s c io u s n es s .   

H enc e ,  D arw i n i an  theo r y  w as  th e  i d e a l  co mp ar a t iv e  mo de l  t o  

c on s t r u c t iv e ly  c r i t i qu e  M a r a i s ’ s  w o r k  o n  E v o lu t i on a r y  P sy ch o l og y .  

Mara i s ’ s  i n f e r ences  we re  exa min ed  i n  r e l a t i on  t o  t h e i r  v a l id i t y  

c on ce r n in g  th e  e vo lu t io n  o f  t h e  mi n d .   

O v er a l l  t h e  a i m o f  t h i s  t h es i s  w as  t o  c r i t i c a l l y  ana l y s e  th e  r e l evan ce  

o f  M a r a i s ’ s  c on t r ib u t ion  to  t h es e  tw o  f i e ld s ,  p r i ma to lo g y  a nd  

E vo lu t io n a ry  P sy ch o lo g y  in  t h e  co n tex t  o f  w ha t  i s  k n ow n  to d ay ,  

w i th in  t h e  b ou nd a r i e s  o f  s c i en t i f i c  p r ac t i ca l i t y .  To  ach iev e  th i s  I  a l s o  

p r ov id e  a  d e t a i l ed  h i s to r y  o f  t h e  r e l ev an t  s c i en t i f i c  d i s c ip l i n es  i n  

o r de r  t o  mak e  a  b e t t e r  a s s es s men t  o f  M a r a i s ’ s  o u t p u t  ag a i n s t  t h e  

b a c kg r o u nd  o f  i n t e l l ec tu a l  an d  s c i en t i f i c  c l i ma t e  an d  d ev e lo p me n t s .   

I n  o r d e r  t o  a ch i ev e  th i s  i t  w a s  e s s e n t i a l  t o  f i r s t l y  de s c r i be  M ar a i s  a s  a  

p e r s on  an d  h i s  l i f e  h i s t o ry  and  b io g r ap hy  a l l ow s  o ne  to  i de n t i f y  t h e  

m a n y  d i f f e r en t  f a c e t s  o f  h i s  s c i en t i f i c  an d  p r i v a t e  l i f e .  

 

B IO G RAP HY  OF  EU G EN E N I ELEN  MA RA IS  

E ug en e  N ie l en  M a r a i s  w as  b o r n  o n  9  Janu a r y  187 1  i n  P re to r i a ,  S ou th  

A f r i ca ;  he  w as  th e  y o ung es t  o f  t he  tw e l v e  ch i ld r en  o f  E ng l i sh  

s p eak in g  p a r en t s  o f  H u gu en o t  de s c en t  -  J an  C hr i s t i an  N ie l e n  a nd  

Ca tha r ina  Mara i s  (Rousseau ,  198 2 ) .  H i s  p r i mar y  a nd  s e c on da ry  

s c ho o l in g  w as  in  E n g l i s h  a n d  h e  a t t en d ed  s c h oo l s  w i t h in  a  w i d e  a  

r an g e  o f  a r e as  l o c a t ed  i n  S o u th  A f r i ca ,  d u e  to  h i s  n omad i c  
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t he  p op u la r  p r e s s  an d  r e l i ed  o n  a  g r o up  o f  l i t e r a r y  f r i end s  f o r  

f i n an c i a l  s up p or t ,  pa r t i cu l a r ly  t h e  h i s to r i an  G us ta v  P r e l l e r  ( S w a r t ,  

2 0 04 ) .  

 

L I T ER A RY  IN F LUE N CE  

A s  w as  c o mmo n  t o  man y  S ou th  A f r i can s  o f  D utch  an d  F r en ch  d es c e n t ,  

M a r a i s ’ s  v e r n a cu l a r  w as  A f r i ka ans  a n d  h e  w as  qu i t e  i n f l u en t i a l  i n  t h e  

d ev e l op men t  o f  t h i s  l an g u a g e .  

A t  t h e  ag e  o f  tw e l v e ,  M ar a i s  h a d  w r i t t en  h i s  f i r s t  p o e m,  T he  S o l d i e r ’ s  

G r a ve  ( S w ar t ,  2 0 04 ) .  D ur in g  h i s  s c h oo l  d ay s  he  w o n  t he  p r i z e  f o r  

d iv in i ty  a nd s ub s e q ue n t l y  pu b l i s h e d  a  p o e m in  A f r ik a an s  e n t i t l ed  

W in te rn a g  ( Ro u s s ea ,  19 8 2) .  H e  ma t r i cu l a t ed  ea r l y  du e  t o  h i s  

a cce l e r a t ed  pace  o f  l ea rn ing  on  t h e  r eco m me nd a t i o n  o f  h i s  P r i n c i p a l  

t o  t h e  D e pa r t men t  o f  E du c a t ion  ( Ro u s s e au ,  1 9 8 2) .  A t  t h e  en d  o f  t h e  

1 8 80 s  he  ad op t e d  jo u r n a l i s m as  a  p r o f es s io n .  H e  s t a r t ed  o f f  a s  a  

p a r l i a me n ta r y  r epo r t e r ,  an d  a t  t h e  ag e  o f  1 9  bec a me  th e  ed i t o r  o f  

L a n d  en  V o l k  ( S w ar t ,  2 0 0 4 )  an d  s ub ed i to r  t o  T he  Pr e s s  an d  T h e  

A dv er t i s e r  ( R ou s s ea u ,  1 98 2) ,  a l l  o f  w h ich  w e r e  p r o min e n t  n ew s pap e r s  

a t  t he  t i me .  D u r i n g  th i s  p e r io d  he  u s ed  th e  L a nd  e n  Vo lk  a s  a  mea n s  

o f  ex p o s i n g  t h e  p o l i t i c a l  mi s c o n d u c t  an d  p rop ag anda  d i c t a t ed  by  th e  

t hen  S o u t h  A f r i can  p r e s iden t  P au l  K ru ge r .  Mar a i s  w as  an  op po n en t  o f  

P au l  K r ug e r ’ s  r eg i me  and  a  s up po r t e r  o f  t he  o pp o s i t i o n  ‘ P ro g res s iv e ’  

f ac t io n .  B es id es  h i s  p o l i t i c a l  a g en d as  h e  a l s o  u s ed  th e  L a n d  e n  V o l k  

t o  p ub l i c i s e  t h e  u s e  a nd  g r ow th  o f  t he  A f r ik a a ns  l an gu ag e .  H e  d i d  th i s  

by  a l l ow in g  A f r ik a an s  a r t i c l e s  t o  b e  pu b l i s h e d  i n  t h i s  n ew s p a pe r ,  

man y  o f  w h ich  he  w r o t e  h i ms e l f ,  a s  o pp o s ed  t o  t h e  mo r e  c o mmo nly  

s p o ke n  l a n gu ag es  su ch  a s  E ng l i s h  a nd  D u tch .  

A s  men t i o n ed  M ar a i s  pu b l i s hed  h i s  f i r s t  po e ms  f r o m 1 88 0  to  1 89 0 ,  

d u r i ng  th e  F i r s t  A f r ik aan s  L an gu ag e  M o ve m en t  w h i c h  w a s  l ed  by  

S t ep han u s  J a co bu s  du  T o i t ,  t h e  p u r po s e  b e in g  t o  p r e s en t  A f r ik aa n s  a s  

an  i n dep end en t  l an gu ag e  sepa r a t e  f r o m Du tch  (S w ar t ,  20 04 ) .  H e  
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p u b l i s h ed  p oe t ry  ag a in  in  t h e  y ea r s  i mmed i a t e l y  a f t e r  t h e  A n g l o - Bo er  

w a r ,  d u r in g  th e  e a r ly  d ay s  o f  t h e  S e co nd  L a ng uag e  M ov e men t ,  a nd  

t he n  ag a i n  a f t e r  19 1 9  up  t o  h i s  d e a t h  ( S w ar t ,  2 0 04 ) .  S o me  o f  t h e  

p o e ms  he  pu b l i s h e d  in c lu d e  P i e t  va n  S na ar ,  D ie  Sm i t  ( T h e  S mi t h )  a n d  

W in te rn a g  ( Win te r  N i gh t ) .  W in t er n ag  p a r t i c u l a r l y  ha s  co me  to  b e  

r e me mb er ed  a s  t h e  f i r s t  A f r ik aans  p o e m o f  an y  l i t e r a ry  w o r t h  ( Joy ce ,  

1 9 81 ) .   

T he  i mp o r t an ce  o f  M a r a i s ’ s  p o e t r y  an d  l i t e r a ry  s k i l l s  w as  ho w  h e  

u s ed  th es e  a s  a  po l i t i c a l  t o o l  t o  p r op ag a t e  t h e  A f r i kaan s  l an gu ag e .  H e  

d id  s o  u n de r  t h e  a l i a s  “ T h e  S an d man ”  (K l a a s  V a k i e )  du r i ng  t h e  

A n g lo - B oe r  W ar .  H i s  p oe t r y  w a s  mos t  i n f lu e n t i a l  i n  l i b e r a t in g  th e  

A f r ik a an s  l an g u ag e ,  a n d  p o l i t i c i an s  s u c h  a s  E u g en e  T er r e b l an c e  

( mu r d e r e d  in  20 1 0 )  h av e  l i ken ed  h i s  o w n  p o e t r y  to  t h a t  o f  M a r a i s ’ s  

( S w ar t ,  2 0 0 4 ) .  T e r r eb l an c e  w a s  th e  l e ad e r  o f  t h e  p o l i t i c a l  g r o u p i n g  o f  

ex t r e me  na t i o na l i s t s  kn ow n  a s  t h e  A WB (A f r ikan e r  

W eer s t an d sb ew e g i n g )  w h ic h  w a s  h e av i ly  i n v o lv ed  in  p r o p ag a t i n g  th e  

A f r ikane r  co mmu n i ty  an d  the i r  cu l tu r a l  i de n t i t y  du r i ng  th e  ea r ly  

t w en t i e t h  c en tu r y ,  e s t a b l i s h e d  in  1 97 3 , ( W el sh ,   19 9 5) .   

T h e  Na ta l  M er cu r y  n ew s p a p e r  ho n o u r e d  M ar a i s  a s  o n e  o f  t h e  1 00  

p eo p l e  w h o  dev e l op ed  S o u th  A f r i c a ,  i n c lu d i ng  a  mu l t i t ud e  o f  o t h e r  

aw ar ds  an d  ho no ra ry  p r a i s e  f o r  h i s  po e t ry  (Sw ar t ,  20 0 4) .  H e  was  a l so  

h e l d  in  h ig h  r eg a r d  w i th  a u sp ic iou s  po e t s  o f  h i s  t i me  s u ch  a s  J an  

C e l l i e r s  an d  L o u i s  L e ip o ld t  ( K a n n e mey e r ,  1 9 8 4 ) .  T h e r e f o r e ,  M ar a i s  

c ou ld  b e  co n s ide r e d  a  p io n e e r  i n  t he  u s e  o f  t he  p op u l a r  ve r n a cu l a r  

( A f r ik aa n s )  an d  s h ou ld  b e  r e s p e c t ed  a s  on e  o f  t h e  f o u n d in g  me mb e r s  

o f  Af r ik aan s  a s  a  l i t e r a ry  l an gu ag e .  M ar a i s ’ s  acco mp l i s h ed  l i t e r a ry  

s t y l e  s e e ms  t o  ch a r a c t e r i s e  h i s  p o p u l a r  s c i en c e  w r i t i n g  s ty l e  ( t h i s  c an  

b e  dep i c t ed  f r o m h i s  i n f a mo u s  n a tu r a l  h i s to r y  man us c r i p t ,  M y Fr i en ds  

t he  Ba bo on s ,  a t  w h ich  t i me  h e  w as  p ro b ab ly  a t  h i s  b es t  b o th  me n t a l ly  

a n d  p h y s ic a l l y ) .  
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M A R A I S ’S  R O L E  I N  S C I EN C E  

M ara i s ’ s  mo v e  to  t he  W a t e r be rg  M o un ta i ns  l oca t ed  i n  t h e  N or t h e rn  

T r a ns v a a l  ( L i mp op o  P r o v i nc e ) ,  w a s  e i th e r  i n  1 90 6  o r  190 7 ,  a nd  a l s o  

t ha t  h i s  mo v e  to  i s o l a t e  h i ms e l f  i n  t h i s  a r ea  was  due  t o  an  i nc r ea s ing  

d i s t a s t e  f o r  h i s  w o r k  a s  a n  a d v o c a t e  an d  a l so  t he  dep re s s ion  o f  l o s ing  

h i s  w i f e  n in e  d ay s  a f t e r  ch i ld b i r t h  ( R o us s e a u ,  20 0 0  a nd  A rd r ey ,  

1 9 69 ) .  D ur in g  th i s  pe r io d  h e  s p e n t  t h r e e  y ea r s  s tu dy in g  w i ld  Ch a c ma  

b ab o on s  ( Pa p io  U r s inu s )  ( Ro us s e a u ,  2 0 00 ) ,  w h ich  l ed  t o  h i m w r i t i ng  

M y Fr i en d s ,  t he  Baboons  ( 19 3 9)  an d  th e  p os t hu mo u s ly  p ub l i sh ed  

b o ok ,  The  Sou l  o f  t he  Ap e  ( 1 9 69 ) .  

O t he r  t h a n  h i s  c l e a r  i n t e r e s t  i n  l an g u ag es  h e  had  a  l ov e  f o r  an i ma l s  

t ha t  beg a n  in  h i s  c h i ldh o od .  H e  k ep t  s n ak es ,  s co r p io n s ,  b i r d s ,  i n s e c t s  

a n d  l a t e r  ap es ,  a s  p e t s  ( M ara i s ,  1 9 6 9 ) .  H e  h ad  a  p e t  ch i mp an z e e  an d  a  

m a r mo s e t  ( R o u s s e u a ,  1 9 8 2 ) .  T h i s  i n t e r e s t  i n  a n i ma l s  a t  s u ch  a n  e a r ly  

s t ag e  i s  d e mo n s t r a t ed  by  th e  u n d e r s t an d in g  o f  a n i ma l s  a nd  th e i r  

b eh av io u r  i n  h i s  w r i t i n gs .  T h i s  co u l d  b e  t h e  ma i n  s t i mu l us  b eh ind  h i s  

cho i ce  fo r  s t udy ing  an i ma l s  i n  t he i r  na tu r a l  en v i ron men t  f o r  such  a  

l on g  p e r iod  a s  w e l l  a s  ob s e r v i ng  a n i ma l  b eh av i o u r  i n  gen e r a l .  

O v er a l l ,  i t  w o u ld  ap p e a r  t h a t  M ar a i s ’  l o v e  an d  s in c e r e  i n t e r e s t  i n  

an i ma l s  w er e  t he  p r i me  mo t iv es  f o r  h i s  i n vo lv e me n t  i n  e tho l o gy .  I t  

s h o u ld  b e  no t ed  t h a t  M ar a i s  h ad  n o  f o r ma l  t e r t i a r y  ed uc a t io n  in  t h e  

b io lo g i c a l  s c i en c e s  an d  mos t  o f  h i s  k n ow le dg e  w as  s e l f - t a u g h t .  

M a r a i s  w as  a l s o  a  s t r o ng  p r o po n en t  o f  D ar w in ian  th eo ry .  H e  w as  a n  

o p en  pan t he i s t  ( pa n th e i s m i s  t he  v i e w  th a t  t h e  u n i v e r s e ,  o r  na tu r e  a nd  

God  a r e  equ iva l en t )  and  ma i n t a ined  t ha t  he  on ly  en t e r e d  chu rches  fo r  

w edd in gs  (Sw ar t ,  20 04 ) .   

B es i des  v e r t eb r a t e  sp ec i e s ,  h e  s tud ied  th e  b e h av io u r  o f  t e r mi t e s  f o r  

t en  y ea r s  an d  pu b l i shed  Th e  So u l  o f  t h e  W h i t e  An t  ( 19 70 ) .  H i s  i d e a s  

i n  t h i s  b o o k  w er e  t h ou g h t  t o  b e  p l ag i a r i s ed  b y  th e  N o be l  P r i z e  w in ne r  

M a ur i ce  M ae t e r l i n c k  i n  h i s  bo o k ,  L a v i e  d es  t e r m i t e s  ( The  L i f e  o f  t h e  

W h i t e  A n t )  ( 1 93 0 ) ,  ( J oy ce ,  1 98 1) .  Mar a i s  h ad  a cc us ed  M ae t e r l i n c k  o f  

h av in g  u s ed  h i s  c o n c ep t  o f  t h e  ‘ o r ga n i c  un i t y ’  o f  t h e  t e r mi t e  i n  t h e  
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a bo v e  men t io n ed  b o ok .  M ar a i s  h ad  p u b l i s hed  h i s  i de as  o n  th e  

t e r mi t a r y  i n  b o th  D ie  Bu r ger  ( 19 23 )  a nd  i n  D ie  H u i sgeno o t  w h ich  

f ea tu r ed  a  s e r i e s  o f  a r t i c l e s  o n  t e r mi t e s  u n d e r  t h e  t i t l e  D ie  S i e l  van  

d i e  M ier  (T h e  So u l  o f  t h e  An t )  f r o m 19 2 5  t o  19 2 6  ( S w ar t ,  2 0 04 ) .  

H o w ev er ,  du e  to  f i nan c i a l  i s s ue s  M ar a i s  co u ld  n o t  a f f o r d  an  

i n t e rn a t io n a l  l aw  s u i t  t o  v in d i c a t e  h i s  n a me .  I r on i ca l l y ,  t h r ou g h  t i me ,  

M a r a i s  be c a me  b e t t e r  k n ow n  f o r  h i s  p l ag i a r i s m s c an d a l  t h a n  h e  w as  

f o r  h i s  aw a r d  w i nn in g  po e t r y  ( S w ar t ,  2 00 4) .  R ou s s e au  d o es  h o w eve r ,  

s h o w  th a t  b o th  Mar a i s  a nd  M a e t e r l i n c k  h ad  p r ed e c es s o r s  w ho  

i de n t i f i e d  a  s i mi l a r  t h eo r y  an d  h enc e  t he  p l ag i a r i s m a ccusa t i on  was  

u n s ub s t a n t i a t ed  ( Ro u s se au ,  19 9 9) .  

M ara i s  w as  a  mu l t i f ace t ed  c r ea t i v e  p e r s on a l i t y ,  a  p o e t ,  w r i t e r  a nd  

s c i en t i s t ,  bu t  t h e s e  ach ie ve men t s  were  n o t  s u f f i c i en t  t o  s u s t a in  a  

h ap p y  l i f e ,  and  h i s  d ep r e s s i on ,  ad d i c t io n  an d  a  s e r i e s  o f  un f o r tu na t e  

i nc id en t s  l ed  h i m to  co mmi t  s u i c i d e  o n  t h e  29 t h  Mar ch  in  19 36  

( A r dr ey ,  19 6 9) .  
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CHAPTER 2  

P R I MA TO LOG Y 

O ne  o f  M ar a i s ’ s  mos t  d e f in i ng  co n t r ib u t io n s  to  s c i en ce  w a s  h i s  

w or k  in  t he  f i e l d  o f  p r i ma t o lo g y .  Mar a i s  w as  a  p io n e e r  o f  an i ma l  

beh a v io u r  s t ud i e s  an d  th a t  a p a r t  f r o m s tu d y in g  b abo o n’ s  h e  

r e s e a r ch e d  o th e r  a n i ma l s ,  n a me ly  h i s  t en  y ea r  s tu d y  o n  t e r mi t e s  f o r  

T h e  S o u l  o f  t h e  W h i t e  A n t ,  ( M ara i s ,  1 97 0) .  

I n  o r de r  t o  s i t u a t e  M ara i s ’ s  co n t r ib u t io n  w i th in  t he  e mer g ing  

d i s c ip l i n a ry  f r amew or k ,  t h i s  ch ap te r  f o cu ses  on  t h e  h i s to r y  o f  

p r i ma to lo gy  a nd  th e  e me r g en c e  o f  t h e  d i s c ip l in e  o f  e th o l o gy .  

T h e r e a f t e r  t h e  a s s e s s men t  o f  M ar a i s ’ s  con t r ib u t ion  t o  t h e  f i e ld  i s  

g iven .  T h i s  a s s es s men t  i s  l a rg e ly  acco mp l i sh ed  t h r o u gh  a  

co mp ara t iv e  ana ly s i s  o f  t he  p r i ma t o l og i ca l  w o rk  o f  t h e  p r i ma ry  

f i gu r e  i n  t h e  f i e ld  o f  p r i ma t o lo g y  a t  t h e  t i me  -  S o u th  A f r i can  b o r n ,  

S o l ly  Z u ck e r ma n .  S p ec i a l  a t t en t io n  i s  p a i d  to  Z u ck e r ma n ’ s  v i t r i o l i c  

c r i t i c i s m o f  M ar a i s  a n d  h i s  s c i en t i f i c  con t r ib u t i o n s .  S o l ly  

Z u ck e r ma n  w as  n o t  co n s i d e r ed  a  pa t r io t  o f  S ou th  A f r i c a  an d  h i s  

a l l eg i an c e  to  t h e  E ng l i s h  w as  n o t  h id de n ,  h i s  i n t r od u c t io n  t o  h i s  

au to b io g r ap h y  c l e a r ly  i l l u s t r a t e s  h i s  d es i r e  t o  l ea v e  S o u t h  A f r i c a  

an d  a l s o  h i s  p r o - B r i t i s h  s en t i me n t  ( Z u ck e r man ,  19 8 8) .   

P r i ma to lo gy  i s  de f in ed  a s  a  d i s c i p l i ne  th a t  s t ud i e s  t h e  b io l og y  o f  

t h e  ma m ma l i an  o rd e r  P r i m a t e s  ( M ai  e t  a l . ,  2 00 5 ) .  A l th ou gh  th e  

s ub je c t  ma t t e r  i s  z oo lo g i c a l ,  t h e  me mb er s h ip  o f  h u man s  in  t h e  

p r i ma te  g r ou p ing  h as  l ed  t o  t h i s  d i s c ip l i n e  be ing  su bsu med  u nd er  

an th r o p o l o gy  i n  man y  a c ad e mi c  i n s t i t u t io n s .  P r a c t i t i o n e r s  

(p r i ma t o l o g i s t s )  a r e  a l s o  f o un d  in  b io l og i ca l ly  r e l a t ed  d i s c ip l in e s  

s uc h  a s  an a to my ,  sy s t ema t i c s ,  e co lo gy ,  g en e t i c s ,  b eh av i ou r a l  

b io log y ,  p hy s io lo gy ,  p a l eo an th ro p o lo gy  an d  pa l eo n t o log y .   

A n th r o p o l o g i s t s  o r i g i n a l ly  b e ca me  i n t e r e s t e d  in  p r i ma tes  f o r  u s e  a s  

b o th  mo d e l s  o f  e a r ly  h u ma n  behav i o u r  an d  r e f e r e n c e  f o r  

u n de r s t a nd in g  th e  e vo lu t i o na ry  c ha ng es  i n  h u ma n  mo r ph o l og y ,  
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w h er ea s  p sy ch o l o g i s t s  s o ug h t  t o  u n de r s t an d  h u man  b e h a v io u r s  

t h r o ug h  b eh av io u r  ex h i b i t ed  in  ou r  c lo s es t  r e l a t i v e s  ( M ai  e t  a l . ,  

2 0 05 ) .  T h e  h i s t o r y  o f  p r ima t o lo gy  c on s i s t s  o f  ma jo r  p ha s es  i n  t h e  

u n de r s t a nd in g  an d  i n t e r p r e t a t ion  o f  n on - h u ma n  p r i ma t e s  a s  mor e  an d  

mor e  o f  t h es e  an i ma l s  w er e  d i s cov e r ed .  Th es e  n on -h u man  p r i ma t es  

b e c a me  i n t e r e s t i n g  t o  s c i e n t i s t s  b e c a us e  o f  t h e i r  s t r u c tu r a l  s i m i l a r i ty  

t o  hu man s .  Be caus e  o f  t h i s  s i mi l a r i t y ;  p r i ma te  ana to my  was  s t ud i ed ,  

u s u a l ly  a s  a  s u b s t i t u t e  f o r  h u man  an a to my .  A s  th e  an a t o mi c a l  

s i mi l a r i t y  be c a me  mo r e  o bv io u s ,  r e s e a r ch e r s  v en tu r ed  in to  

p hy s io lo g i c a l  ( med i c a l )  r e se a r c h  an d  beh av i o u r a l  a n a ly s i s  

( p sy ch o log ic a l  r e s ea r ch ) .  To day  thes e  an i ma l s  a r e  r e s ea r ch ed  a t  

s e ve r a l  d i f f e r en t  l e v e l s  o f  o r gan i s a t io n  o f t en  i n  a n  in t eg r a t ed  man n er .  

T he  no n -h u man  p r i ma t es  w er e ,  t h e r e fo r e ,  u s ed  f o r  cen tu r i e s  u s e d  a s  a  

p r oxy  f o r  s tu dy in g  h u ma n s ,  s o me t i mes  e l uc i d a t in g  ac co un t s  on  

h u man s  b u t  a l s o  ( a s  i n  t h e  cas e  o f  t h e  s t ud y  o f  h u man  an a to my ,  b as ed  

ma i n ly  o n  d i s s e c t io n  o f  v a r io u s  p r i ma t e  s p e c i e s )  o bs c u r in g  th e  

k n ow le dg e  ab ou t  o u r  s p ec i e s .  

 

T H E BE GI N ING S O F  P RI MA TO LOGY 

T he  h i s to ry  o f  p r i ma t o lo gy  has  been  c l o s e l y  t i e d  to  g lo ba l  ex p lo r a t io n  

a nd  t e c h n o l og i c a l  ad v a nce me n t  ( sp e c i f i c a l l y  i n  t e r ms  o f  t r an s po r t ) ,  

a nd  bo th  o f  t h es e  f a c t o r s  p r o v ide d  b e t t e r  acc es s  t o  s tu dy  a nd  

u n de r s t a nd in g  o f  p r i ma t es .  I n i t i a l l y ,  d i f f e r e n t  s p e c i e s  o f  mo n key s  

w e r e  id e n t i f i ed  a n d  a s  e xp lo r e r s  d i s c ov e r e d  new  a n d  p r ev i o us ly  

i na cces s ib l e  a r ea s  ap es  were  a l so  de s c r i bed .   

The  p r i ma tes  we re  o f t en  s een  a s  my th i c a l  c r ea tu r e s .  One  o f  t h e  

e a r l i e s t  p a in t i ng s  o f  mo nk ey s  da t e s  f r o m th e  O ld  K ing d o m o f  Egy p t  

( 2 57 5- 2 13 4  B . C . ) .  I t  dep i c t s  a  h a ma d ry as  b ab o on  ( P a p io  h a m ad r ya s )  

a nd  s ev e r a l  o th e r  mo n key  sp e c i e s  o n  t he  w a l l  o f  t h e  t o mb  a t  T h eb es  

( S ch u l t z ,  1 97 1 ) .  T h e  f i r s t  d oc u me n ted  en c o un te r  w i t h  ap e s  ( l a t e r  

i d e n t i f i e d  a s  c h i m p a n ze e )  b eg an  w i th  t h e  Ca r th ag in i an s  (H ar t man ,  

1 9 04 ) .  Th e  C a r t h ag in i an s  w e r e  s e a  mer ch an t s  a nd  th e y  h un te d  th es e  
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t han  th e  sp ec i e s  a s  i s  r eq u i r ed  in  t h e  G rea t  Ch a i n  o f  Be i ng .  I n  1 73 5 ,  

a t  t h e  ag e  o f  tw en ty -e ig h t  L i nn aeus  pu b l i s h ed  th e  f i r s t  ed i t i o n  o f  h i s  

b o ok  Sys t em a  Na t ura e  w h e r eby  h e  c l a s s i f i e d  h u ma n s  i n  t h e  s a me  

t ax on o mi c  g r o up in g  a s  o th e r  p r i ma t e s  ( L ew i n ,  19 99 )  a nd  i n t r o d u c e d  

( in  t h e  t e n t h  ed i t i o n ,  pu b l i s h ed  in  1 7 58 )  t h e  o r d e r  p r ima t e s  ( F l e ag l e ,  

1 9 88 ) .  

T ax on o mi c  p l a c e me n t  i n  p a r t i cu l a r  h as  e s t ab l i s h e d  th e  co n t ex t  f o r  

s t udy i ng  b o th  h u man  an d  no n - h u ma n  p r i ma t e s .  L in n a e us ’  a n a l y s i s  w as  

p r ed o minan t l y  ba sed  on  ana to mi ca l  co mp ar i sons .  He  ch a ra c t e r i s ed  

p r i ma t es  us i ng  s pec i f i c  an a t o mi c a l  f e a t u r e s  th a t  h e  id en t i f i ed  su ch  a s  

t he  fo u r  i n c i s o r s ,  tw o  c l av i c l e s ,  tw o  ma mmar y  g l an ds  o n  th e  ch es t  

a n d  tw o  l i mb  e x t r e mi t i e s  t h a t  f u n c t io n  a s  h a n d s  w i th  o p p o s ab l e  

t hu mb s  ( Co nr oy ,  1 99 0) . T he  co mmo n  o r d e r  o f  p r i ma t e s  ac c o r d i ng  to  

t h e  1 0 t h  ed i t i on  o f  S ys t e m a  N a tur a e ,  i n c lu d ed  f o u r  g en e r a  H om o  

( h u ma n s ) ,  S im ia  (mo n key s  an d  ap es ) ,  L em u r  ( l e mur s )  a n d  V e r s p e t i l i o  

( b a t s )  ( Co n roy ,  1 990 ) .   

T h i s  c l a s s i f i c a t io n  w a s  n o t  a c c ep te d  by  m a n y  s ch o l a r s  d u r i n g  

L in na eus ’  p e r io d .  S ub s eq uen t l y ,  s e ve r a l  o th e r  c l a s s i f i c a t io n  s y s t e ms  

d ev e l op ed  w i th in  a  f ew  y ea r s  o f  L i n n a eu s ’  t h a t  a f f i r m h i s  f i nd in gs  in  

t e r ms  o f  t h e  d i f f e r en ces  b e t w e en  mo n k ey s ,  ap es  an d  hu man s .  T h e  o n e  

u n iq ue  p he no ty p i c  f ea tu r e  t h a t  man y  s p ec i a l i s t s  ag r e ed  t o  d u r in g  th i s  

t i me  w as  th a t  hu ma ns  h a d  o n ly  tw o  han d s  in s t e ad  o f  f o u r .  T h i s  

p o s i t i o n  w as  f u r th e r  s up po r t ed  by  t he  an th r o po lo g i s t ,  J o hann  

B lu me nb ach  ( 1 7 52 - 1 8 40 ) ,  a s  w e l l  a s  t h e  c o mpa r a t i v e  an a t o mi s t ,  

G e or ges  Cu v i e r  w ho  p r opo s ed  th e  tw o - g r o u p  d iv i s io ns ,  Bim a nus  

( h u ma n s )  a nd  Q u a dr u m an a  ( l e mur s ,  mo nk e y s  an d  a p es )  ( Mar ks ,  

1 9 95 ) .  W h i l e  L i n n a eu s ’ s  sy s t e m p r ov id e d  t he  b as i s  f o r  mo d er n  

t ax on o my  t he  c r i t e r i a  w e r e  s ub s eq uen t l y  c h a ng ed  an d  r e f in e d ,  

p a r t i c u l a r l y  w i th  th e  adv en t  o f  ev o lu t io n a r y  th eo ry  w h ich  i n t r o du c ed  

e mp h a s i s  o n  e vo lu t io na ry  r e l a t io n s h ip s  r a th e r  t h an  s i mp l e  

mor p ho lo g ic a l  s i mi l a r i t y .  Fo r  exa mp l e ,  H en n i g  s t a t e s :  



 

A d d i t

a n a t o

c h a ra

s h o w e

o c c up

env i r

 

        

F i gu r

H o p p

“ ma n

t h e  l a

t r o g lo

r ep r e

S i n c e  t h e  

h a s  b e e n  

T h i s  t a s k  

e x i s t  b e t w

w a y s  o f  b

t h e  s p e c i e

m u l t i p l i c i

f i r s t  b e c o

e v o l v e d  i

p h y l o g e n e

p 97 ) .   

t i o n a l ly ,  

mi c a l  r e

a c t e r i s e d .

e d  t h a t  t

p y ing  ve

on men t a l

           

r e7 .  

i u s ,  a  s

l i k e  apes

a t e  18 t h  c

od y t e s  a

s en t  a  ch

a d v e n t  o f

t o  i n v e s t

i s  e s p e c i

w e e n  s p e c i

e h a v i o u r ,  

e s  t h e m s e l

t y  o f  s p e c

m e  i n t e l l i

i n  t h e  c o

e t i c  r e l a t i o

d u r in g  

e l a t i o n s h

 Th e  D

t h e  c h i m

r y  d i f f e

l  n i c he s .  

t ud e n t  o

s ” ,  b as ed

c en t u ry ;  

an d  L uc i f

h i mp a nz ee

f  t h e  t h e o r

i g a t e  t h e  

i a l l y  i m p o

e s ,  w h e t h e

o r  e v e n  g

l v e s ,  i n  t h

c i e s  a n d  t h

g i b l e  w h e

o u r s e  o f  

o n s h i p  o f  

t h e  e

i p  w i t h in

D u tch  an

p a n z e e  a

r en t  p a r

 

o f  L i nne

 o n  s c i en

th e  t w o  

f e r  a ld r

e  an d  an  

- 19 - 

r y  o f  e v o l

p h y l o g e n

o r t a n t  b e c

e r  i n  m o r p

g e o g r a p h i c

h e  c o u r s e  

h e  s t r u c t u r

e n  i t  i s  r e

p h y l o g e n

t h e  s p e c i

e i gh t een th

n  t h e  ap

na to mi s t ,  

and  o r an

t s  o f  t h

au s ,  p ub

n t i f i c  l i t e

o n  th e  l e

o va n d i i

or an g u ta

l u t i o n ,  o n e

e t i c  r e l a t i

a u s e  a l l  o

p h o l o g y ,  p

c a l  d i s t r i b

o f  p h y l o

r e  o f  t h e  d

c o g n i s e d  t

e s i s ,  i n  

e s  i s  u n d e

h  cen t u

p es  w as  

P i e t e r  

g - u t an  w

h e  w or ld

 

b l i s h ed  t

e r a tu r e  a

e f t  r e p r e

w h i l e  t h

an  ( f r o m 

e  o f  t h e  t

i o n s h i p  b e

o f  t h e  d i f

h y s i o l o g y

u t i o n ,  h a v

g e n e s i s .  T

d i f f e r e n c e s

t h a t  t h e  d

o t h e r  w o

e r s t o o d .  (

ry  t he  

a l s o  s c r

Ca mp er  

w e r e  d i f f e

 w i t h  v

h i s  r e p r

n d  t r av e

s en t  “ my

h e  t w o  

L e w in ,  1

a s k s  o f  b i

e t w e e n  s p

f f e r e n c e s  

,  o r  e c o l o

v e  e v o l v e d

T h e  p r e s e n

s  b e t w e e n  

i f f e r e n c e s

r d s ,  w h e n

H en n i g  1

co mp ar

r u t i n i s ed

( 17 2 2-1

e r e n t  a n i

ve r y  d i f f

e s en ta t i o

l e r s ’  t a l e

y t h i ca l ”  H

o n  the  

9 99 ,  p .2 )

 

i o l o g y  

e c i e s .  

w h i c h  

g y ,  i n  

d ,  l i k e  

n t - d a y  

t h e m ,  

s  h a v e  

n  t h e  

1 96 5 ,  

r a t i v e  

 an d  

1 78 9 )  

i ma l s  

f e r en t  

o n  o f  

e s ,  i n  

H o m o 

r i gh t  

) .  



 - 20 -  

P r i ma to lo gy  in  t h e  n in e t e en t h  c en tu r y  beg i ns  t o  d ev e lo p  in to  a  mor e  

c o mp l e x ,  d iv e r s e  d i sc ip l in e .  F o r  i n s t ance ,  t h e  co mp ar a t i ve  ana tomis t s  

d ev o t ed  g r e a t  e f f o r t  t o  d e v i s in g  c r i t e r i a  w i t h  w h ich  to  d i s t i n g u i s h  

h u man s  f ro m ap es .  A l s o  a  s h i f t  i n  an a ly s i s  a t  t h i s  s t ag e  in c lud ed  

f o cu sed  meas u r ab l e  an a to mi ca l  ch a r ac t e r s  s uch  a s  b o ne  and  

q u a l i t a t i v e  d a t a  o n  behav i o u ra l  ch a r ac t e r i s t i c s  s u ch  a s  t h e  hu man  

c ap ac i ty  f o r  spe ech ,  r e a so n ing  an d  c o mp lex  b r a in  f u nc t ion s  

( M cCo w e n  an d  K e n ne dy ,  1 97 2) .   

T ho ma s  H en ry  H ux l ey  ( 1 8 25 - 18 95 )  w as  p r obab ly  th e  mo s t  p r o mi n e n t  

s t ud en t  o f  p r i ma t es  du r i n g  t h i s  p e r i od .  H e  p r o v i de d  th e  f i r s t  

sy s t e ma t i c  r ev i ew  co n ce r n i ng  p r i ma t es ;  ho w ev er ,  h i s  s t ud ie s  w er e  

l i mi t e d  to  mo r p ho l o g i c a l  an a ly s i s  ( F l e ag l e ,  1 9 8 8) .   

Ch a r l e s  D ar w in ’ s  ( 1 80 9- 188 2)  T h eo ry  o f  E vo lu t io n  by  m ean s  o f  

n a tu ra l  s e l e c t io n  ( 1 85 9 )  a nd  h i s  o w n  th eo r y  o n  ho w  hu man s  ev o lv ed  

f r o m an  ap e  a n c es t r y  ( 187 1 )  w e re  f u n da me n t a l  i n  t e r ms  o f  t h e  

p r og re s s ion  o f  p r ima t o log y .  D ar w in  p r e sen t e d  t he  ev o lu t i on a r y  l i nk  

b e t w een  ap es  and  h u ma n  in  th e  mi d - n i n e t een th  cen tu ry .  In  T h e  

D e s c en t  o f  M an  ( 1 87 1 )  Da rwin  s t a t e s :  

I t  i s  n o t o r i o u s  t h a t  m a n  i s  c o n s t r u c t e d  o n  t h e  s a m e  g e n e r a l i z e d  t y p e  o r  

m o d e l  w i t h  t h e  o t h e r  m a m m a l s .  A l l  t h e  b o n e s  i n  h i s  s k e l e t o n  c a n  b e  

c o m p a r e d  w i t h  t h e  c o r r e s p o n d i n g  b o n e s  i n  a  m o n k e y ,  b a t  o r  s e a l .  S o  i t  i s  

w i t h  h i s  m u s c l e s ,  n e r v e s ,  b l o o d  v e s s e l s  a n d  i n t e r n a l  v i s c e r a .  T h e  b r a i n ,  

t h e  m o s t  i m p o r t a n t  o f  a l l  t h e  o r g a n s ,  f o l l o w s  t h e  s a m e  l a w … .  I t  i s ,  i n  

s h o r t ,  s c a r c e l y  p o s s i b l e  t o  e x a g g e r a t e  t h e  c l o s e  c o r r e s p o n d e n c e  i n  g e n e r a l  

s t r u c t u r e ,  i n  t h e  m i n u t e  s t r u c t u r e  o f  t i s s u e s ,  i n  c h e m i c a l  c o m p o s i t i o n  a n d  

i n  c o n s t i t u t i o n ,  b e t w e e n  m a n  a n d  t h e  h i g h e r  a n i m a l s ,  e s p e c i a l l y  t h e  

a n t h r o p o m o r p h o u s  a p e s  ( D arw i n ,  2 0 10  p . 4 ) .   

A d d i t io n a l ly  h e  s t a t e s :  

. . . i n  e a c h  g r e a t  r e g i o n  o f  t h e  w o r l d  t h e  l i v i n g  m a m m a l s  a r e  c l o s e l y  r e l a t e d  

t o  t h e  e x t i n c t  s p e c i e s  o f  t h e  s a m e  r e g i o n .  I t  i s  t h e r e f o r e  p r o b a b l e  t h a t  

A f r i c a  w a s  f o r m e r l y  i n h a b i t e d  b y  e x t i n c t  a p e s  c l o s e l y  a l l i e d  t o  t h e  g o r i l l a  

a n d  c h i m p a n z e e ;  a n d  a s  t h e s e  t w o  s p e c i e s  a r e  n o w  m a n ’ s  c l o s e s t  a l l i e s ,  i t  
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F i gu re8 .  

( f r o m F l e ag l e ,  19 9 9 ,  p .9 ) .  

 

M O D E RN P RI MA TO LOG Y 

F r o m t he  n in e t een t h  cen tu ry  th e  an a t o mi c a l  ob s e r va t io n s  beca me  mor e  

f o cu sed  a nd  r e f i ned .  C o mp ar a t i v e  mo r p h o lo g i c a l  an a ly s es  w er e  

c a r r i ed  o u t  on  b o t h  ex t a n t  p r i ma te s  an d  th e  r e ma in s  o f  e x t in c t  

p r i ma t e s  we re  b e i n g  in c r ea s i ng ly  r eco v e red .  T he  f i r s t  p r i ma t e  fo s s i l s  

w e r e  r e c ov e r ed  in  t h e  1 83 0 ’ s .  Bake r  a nd  D u ran d  ( 1 8 36 )  a nd  C au t l ey  

a nd  F a l c on e r  ( 1 83 8 ) ,  f o r  ex a mp l e ,  d i s co v e r ed  th e  f i r s t  f o s s i l  

mo n k ey s .  T h es e  p a l a eo n to l og ica l  s t u d i e s  ad ded  i n f o r ma t io n  o n  th e  

e vo lu t io n  o f  h u ma n s  in  l i n e  w i th  th e  u n f o ld in g  i d e a  th a t  hu ma ns  a r e  a  

p a r t  o f  n a t u r e .   

T ax on o mi c  c l a s s i f i c a t io n  o f  p r i ma t es  o c c u r r e d  mo r e  f r eq uen t ly  du r in g  

t he  mi d -n in e t een t h  cen tu r y .  The  f i r s t  s c i en t i f i c  d e s c r i p t i on  o f  t h e  

l o w l and  g o r i l l a  w as  p r o v i d ed  a t  t h i s  s t ag e .  T h e  g o r i l l a  (G o r i l la  

g o r i l l a  g o r i l l a )  w as  d i sco v e r ed  an d  de s c r ib e d  b y  P au l  d u  C h a i l l u  

( 1 83 5- 1 90 3 ) .  D u Ch a i l l u  n o t  on ly  des c r ib ed  th e  s t r u c t u r a l  a s p e c t s  o f  

t he s e  an i ma l s  bu t  a l s o  in f e r r ed  d i e t  f r o m t he i r  s t o ma ch  co n ten t ,  

e xp e l l i n g  my th s  ab o u t  t h e s e  an i ma l s  a s  mo n s t ro u s ,  c a r n iv o r ou s  

c r e a tu r e s ,  w hen  he  r eco g n i s e d  a  h e r b iv o r ou s  c on s t i t uen cy  i n  t h e  gu t s  

o f  t h es e  an i ma l s .  T he  f i r s t  d oc u me n t e d  a c co un t  o f  t he  mo u n ta in  

g o r i l l a ,  ( G o r i l l a  g or i l l a  be r ing e )  i n  1 9 02  w as  p r o v id e d  by  C ap ta in  

“ O s c a r ”  R ob er t  v o n  B er in ge  ( 1 86 5 - 1 94 0 )  in  tw o  d i f f e r en t  A f r i can  

loc a t io n s ,  wh ich  a r e  pa r t  o f  w h a t  i s  t o day  kn ow n  a s ,  t h e  Repu b l i c  o f  

Rw an d a  an d  U g an da  (S w in d le r ,  1 99 8 ) .  Th e  l a s t  s p ec i e s  o f  ap e  to  b e  

d i s cov e r ed  w as  t he  bo no b o  ( Pa n  p an i scus ) ,  i n  t h e  C o n g o  r a in f o r es t s  

by  E r n es t  S c hw a r z  ( 1 8 89 - 19 62 )  i n  1 92 9  ( Sw i nd le r ,  1 9 9 8) .  T h e  19 00 s  

u n do ub te d ly  p r o du c e d  a ma z i ng  d i s c ov e r i e s  w i t h i n  th e  p r i ma t e  o r d e r ,  

o th e r  t h a n  t he  b on ob o  th e  u n iq ue ly  ch a r a c t e r i s t i c  ma r mo se t  c a me  o n t o  

t he  s c en e .  I n  f ac t ,  f i f ty - s ix  co mmo n l y  r eco g n i s e d  p r i ma te  g en e r a ,  ou t  
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o f  th e  t o t a l  6 1  a s  w e  kn o w i t  t o d ay ,  w er e  d i s co v e r e d  d u r i n g  th i s  

p e r io d  ( S c hu l t z ,  1 9 7 1) .  

D u r ing  th e  e a r ly  t w en t i e t h  cen t u ry  n u mer ou s  s tu d i e s  on  n on - hu man  

p r i ma t es  w er e  c a r r i e d  ou t  i n  W es t e r n  E u r o pe ,  b u t  ma i n ly  r eg a r d i ng  

t ax on o my  and  a n a t o my .  C omp a r a t iv e  an a to mis t s  du r i ng  th e  1 9 00 s  

sy s t e ma t i c a l l y  d es c r ib ed  t h e  bo d i ly  s t r uc tu r e s  t o  de mo ns t r a t e  t h e i r  

d iv e r g i ng  e vo lu t io na ry  s p ec i a l i z a t io ns  an d  t he i r  d e r i va t io ns .  U n der  

t he  in f lu en ce  o f  D a r w in ,  H u x ley ,  H ae ck e l  an d  o th e r  p i on e e r s  o f  

mo d er n  e v o lu t i on a r y  t he o r y ,  a  s o un d  f o un d a t i o n  w as  r ap id ly  p r odu c e d  

f o r  t h e  g en e r a l  c l a s s i f i c a t i o n  o f  p r i ma t e s ,  mo s t  o f  w h ich  i s  s t i l l  u s ed  

t od ay  ( F le a g l e ,  1 9 9 9) .   

D u r ing  th e  19 20 s  an d  19 3 0s  t h e  sy s t e ma t i c  s tud y  o f  n on - hu man  

b eh av io u r  c o mme n c ed .  E th o log y  i s  t he  s tu d y  o f  b eh av io u r  an d  b e c a me  

a n  i mp o r t an t  f i e l d  f o r  an i ma l  b e h a v i ou r a l  s c i en c e  w i th  p a r t i cu l a r  

r e f e r en c e  to  q u e s t io ns  co n c e r n in g  c a us a t io n ,  f u nc t io n ,  d ev e lo p me n t  

a nd  evo l u t io n  ( S pa r k s ,  19 82 ) .  T h e  d i r e c t o r  o f  t h e  a q ua r iu m a t  t h e  

B er l in  Z o o l og i c a l  G ar d en s ,  O s k a r  H e in r o t h ,  co in e d  t he  w o r d  

“ e th o l og y ”  ( S p a r ks ,  19 82 ) .  H e  n o t ed  t h a t  on e  co u l d  co mp ar e  

b eh av io u r a l  f e a t u r es  be t w e en  sp ec i e s  i n  a  man n er  an a lo go u s  t o  

co mp a ra t i ve  ana t omy .   

T he  r oo t s  o f  e tho lo gy  c an  b e  t r a ce d  b a ck  t o  a  19 37  p ap e r  b y  th e  

b io lo g i s t s  K o nra d  L o r en z  a n d  N ik o lau s  T in b e r g en  ( S ma i l ,  20 08 ) .  O n e  

o f  t h e  ma i n  f a c to r s  b eh i n d  t h e  e me r g en c e  o f  e th o l og y  w a s  th e  

p r op os a l  t h a t  b eh av io u r  h as  a  gen e t i c  c o mp o ne n t  bu t  mor e  

s i g n i f i c a n t l y  t h a t  a  b e h a v i o u r a l  t r a i t  may  b e  j u s t  a s  mu c h  a n  

adap t a t i o n  a s  a  phy s i ca l  t r a i t ,  i n  r e l a t i o n  t o  s o me  p a s t  e n v i r o n me n t a l  

e v e n t  ( S ma i l ,  2 0 0 8 ) .  R i c h a r d  D a w ki ns ’  s tu dy  o n  th e  b l a c k  h e a d ed  

g u l l s  i s  f r equ en t ly  u s ed  to  i l l u s t r a t e  ho w  n a t u r a l  s e l ec t i o n  a r r i v ed  a t  

a  b ehav iou ra l  r a t h e r  t h an  a  s t r uc tu r a l  o r  me tabo l i c  ada p t a t i on  a s  t h e  

s o lu t io n  ( D aw ki ns ,  1 9 99 ) .  T he s e  b eh av io u r a l  t e c hn iq u e s  w er e  

i mp le me n t ed  t o  b e t t e r  u n d e r s t an d  con c e p t s  s u c h  a s  l e a r n in g ,  me mor y ,  

s o c i a l  i n t e g r a t i o n ,  i n t e l l i g e n c e ,  co m mu n i c a t i o n ,  ma r k ing  t e r r i t o r y  an d  
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c re a t i n g  do min an ce  h i e r a r ch i e s ,  a m on gs t  o th e r s .  A t  f i r s t ,  e t ho lo gy  

f o cu sed  o n  b i r d s  a n d  in s e c t s .  T h i s  was  ma in ly  because  t hes e  sp ec i e s  

w e r e  e as i e r  t o  s tu dy  in  t e r ms  o f  l oc a t i o n  an d  a bu n d an c e  o f  

i nd iv id ua l s .  

Wi th  t h e  con t i nu ed  accep t an c e  w i t h in  t h e  s c i e n c e s  t h a t  mon k e y s  a n d  

ap es  a r e  o u r  c lo s e s t  r e l a t iv es ,  r e s ea r ch  o n  th e s e  n o n- hu man  p r i ma t e s  

b e c a me  mo r e  po p u la r  n o t  o n ly  f o r  med i ca l  r e s e a r c h  b u t  f o r  e t ho lo gy  

a s  we l l .  I t  was  r ea l i s ed  t ha t  p r i ma t e  b r e ed ing  f a c i l i t i e s  were  

n e c es s a ry  i n  o r d e r  t o  h av e  a  co n t i nu o u s  s u pp ly  o f  h e a l th y  an i ma l s  f o r  

t he  in c r e as in g l y  d iv e r s e  s t u d i e s  an d  ex p e r i men t s  t h a t  w er e  o n  th e  

h o r i zon .  N o tab ly ,  Ro be r t  M e ar n s  Y er ke s  ( 18 76 - 19 56 )  a s s e mb l e d  th e  

cu r r en t  k n owledg e  o f  p r i ma te s  t ha t  i nc lud e  o bse rva t i o ns  i n  t h e  w i ld  

a nd  e xp e r i men t s  i n  c ap t iv i ty ,  du r i ng  t he  l a t e  n in e t ee n th  a nd  e a r ly  

t w en t i e t h  c en tu r y  ( F ed ig an  a n d  S t r u m,  1 99 9) .   

T h e r e  w a s  a  f u r t h e r  i n c r e a s e  o f  pub l i c a t i ons  on  t he  an a to my  and  

e mb r y o l ogy  o f  no n -h u ma n  p r i ma t es  i n  t h e  tw e n t i e th  cen tu ry  (S c hu l t z ,  

1 9 71 ) ,  fo l low ed  by  a  ch ang e  i n  t h e  an a l y s es  o f  p r i ma t e s  f r o m 

d es c r ip t i v e  mo r ph o l og y  to  f u n c t io n a l  a s s es s me n t  o f  g r o s s  ana to my ,  

e mb ry o logy ,  h i s to logy  an d  n eu r o log y  ( S ch u l t z ,  1 97 1) .  

I n  1 93 1 ,  t h e  an t h r op o lo g i s t  E a r n e s t  A lb e r t  H o o ton  ( 18 8 7- 19 5 4)  

p u b l i s h e d  a  bo o k ,  en t i t l e d  U p f r o m th e  Ape ,  s o on  f o l lo w ed  b y  h i s  

e q u a l l y  imp o r t an t  v o lu me  o n  M an ’ s  P oo r  R e l a t i on s  ( S h ap i r o ,  1 9 54 ) .  

D u r ing  t he  s a me  p e r io d ,  H ar o l d  J  C oo l id g e  w a s  in vo lv ed  i n  many  

e xp ed i t i o n s  i nc lud in g  P an  pa n i scus  a s  w e l l  a s  G o r r i l l a  g o r r i l l a .  H e  

w a s  pa r t i cu l a r ly  c on c e r n ed  w i th  d es c r ip t iv e ,  f u n c t io n a l ,  co mp a r a t iv e  

a n a to my  t o  d i s c e r n  t ax on o m ic  c l a s s i f i c a t io n  ( Co o l id ge ,  19 33 ;  19 8 2) .  

A t  Y a l e  U n iv e r s i t y  t he  p hy s io lo g i s t  J o hn  F u l t on  ( 1 8 9 9- 19 6 0)  h ad  

b eg u n  h i s  c o mp ar a t i v e  n eu ro lo g i c a l  w o r k  w i th  p r i ma t e s  o n  a  l a r g e  

s c a l e  ( F e d i g an  a n d  S t r u m,  1 9 9 9 ) .  Under  t h e  i n f l uen ce  o f  t hes e  an d  a  

n u mb er  o f  o th e r  s ch o l a r s  o f  t ha t  p e r i od  w h o  co n c en t r a t ed  th e i r  w o r k  

o n  th e  s tu dy  o f  p r i ma t e s ,  p r i ma to l og y  beca me  w e l l  e s t a b l i s h ed  

p a r t i c u l a r l y  i n  N o r t h  A mer i c a .   
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T he  c en t r a l  p r o b l e m h ad  c o n t in u ed  to  be  hu ma n’ s  p l a ce  a mo n g  th e  

p r i ma t e s ,  r eve a l ed  by  t h e  g r ow in g  ma ss  o f  ev id en ce  f r o m 

p a l a eo n t o lo g y  an d  co mp a r a t iv e  an a to my .  T he  me t h o d i c a l  ex p lo r a t ion  

o f  t h e  b e h av io u r ,  s oc i a l  s t r uc tu r e  and  o r ga n i s a t io n  o f  n on - hu man  

p r i ma t es  w a s  to  a cq u i r e  a  be t t e r  u n de r s t a nd i n g  o f  h u ma n  e vo l u t io n .  

Hav ing  b een  i n i t i a t ed  in  Eu rope  by  sc i en t i s t s  such  a s  Lady g in  Koh t s  

( 1 89 0- 1 96 3 ) ,  W o l fgang  K o h l e r  ( 1 8 87 - 1 9 67 ) ,  S o l ly  Z u ck e r man  ( 1 90 4-

1 9 93 ) ,  i t  w as  s oo n  f o l lo w ed  in  A me r i c a  by  Y er k es  an d  o th e r s .  Y e r k es  

h ad  s en t  r e s e a r ch e r s  l i ke  C l a r e n c e  R ay  Ca r p en te r  ( 19 0 6 - 1 9 75 ) ,  H en ry  

W .  N i s s en  ( 1 9 01 -1 9 58 )  an d  H a r o ld  C .  B in g ha m ( 18 8 8 - 19 58 )  in to  th e  

f i e ld  f o r  de t a i l ed  o b s e rv a t ion s  on  th e  l i f e  o f  mo n key s  an d  apes  i n  

t h e i r  n a tu r a l  h ab i t a t .   

T he s e  s t u d i e s  p r o du c e d  mor e  in s i g h t  i n to  p r i ma t e  l i f e  h i s to r y  a nd  

r e se a r ch  ques t ions  began  i n co rpo ra t i ng  soc i a l  r u l e s ,  such  a s  p l ay  and  

i t s  b e h a v io u r a l  e f f ec t s  o n  ad u l th oo d  an d  t he  u n d e r s t an d i ng  o f  

h i e r a r ch y  an d  s o c i a l  o r d e r  ( G i l mor e ,  1 9 81 ) .  

S h e r w oo d  W a sh b ur n  pu b l i s h ed  in  t h e  e a r l y  1 9 50 s  a  mo t i v a t io n  f o r  t h e  

n a tu r a l i s t i c  s t u dy  o f  p r ima te s  a s  p a r t  o f  an th ro po lo gy  in  h i s  p ro j e c t  

o f  Ne w P hy s i ca l  A n th r op o l o g y  ( 19 51 ) .  W as hb u r n  a r gu ed  th a t  p h y s i ca l  

an th r op o l ogy  mus t  b e  a  ho l i s t i c  s t u dy  o f  hu man  ev o lu t i on  and  

b eh av io u r .  H e  b e l i ev ed  th a t  t h e  an a l y s i s  o f  a n i ma l s  s h ou ld  f o c u s  o n  

t h e  ad ap t iv e  n a tu r e  o f  b o t h  t h e  an a t o mi c a l  a n d  b e h av io u r a l  f e a tu r es .  

A l s o ,  w i t h in  th i s  a na ly t i c a l  f r a mew or k ,  t h e  s tu dy  o f  a n i ma l  b e h a v io u r  

i n  t he i r  n a t u r a l  h ab i t a t  w a s  o f  g r ea t  i mp or t a n c e .  W as hb u r n  h i ms e l f  

c a r r i ed  ou t  s t ud ie s  o n  n on - h u ma n  p r i ma te s  i n  t h e i r  n a tu r a l  

e nv i r on me n t s  a nd  e s t a b l i s hed  th e  v a lu e  o f  o b s e rv in g  p r i ma t e  

b eh av io u r  i n  t h e  w i ld  ( M ar k s ,  1 99 5 ) .   

T he  me t h o do lo gy  an d  th e o r e t i c a l  f r a mew or k s  f o r  t h e  r e s e a r ch  o f  

p r i ma t e  b eh av io u r  en d ur e d  s ig n i f i c an t  c ha n g es .  F ro m th e  mi d -

tw en t i e th  cen tu ry  t he  f i e ld  o f  p r i ma to l og y  w as  be ing  p r ac t i ced  

t h r o ug ho u t  t h e  w or ld  a nd  i t s  r eco g n i t i o n  a s  a  s c i e n t i f i c  d i s c ip l i n e  w a s  

w e l l  u nd e r  w ay .  F r o m t he  19 60 s  on w ar ds  t h e  d ev e lo p m en t  o f  
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l o n g i tu d i n a l  s t u d i e s  ac cu mu l a t e d  q u i t e  r a p i d l y ,  bu t  t h e  f i e ld  o f  

e t ho logy  t ook  a  d i f f e r en t  f o cus .  

 E tho lo gy  in  p r i ma t o log y  du r in g  th e  l a t e r  tw en t i e th  c en tu ry  p r o du ced  

lo n g i t ud i n a l  b eh av io u r a l  s tud i e s  mo v i ng  a t  t h e  s a me  t i me  to w ar d s  

s o c io - b io lo gy .  O ne  o f  t h e  e a r l i e s t  r e f e r en ces  to  t h es e  lo ng i tu d in a l  

s tu d i e s  w as  th a t  o f  S t ua r t  A .  A l t ma n  w h o  ob s e r ve d  tw o  l a r g e  g r o up s  

o f  r h e s u s  ma c a q u es  f o r  t w o  y ea r s  i n  t h e i r  n a t u r a l  en v i r o n m e n t  

( A l t man ,  1 96 2) .  Lo ng i tu d i na l  s tu d i e s  l i k e  t hes e  d e mo ns t r a t ed  th a t  

p r i ma t e s  had  s p e c i f i c  b r e ed in g  o r  ge s t a t i on  pe r i o d s ,  a nd  th e i r  

s o c i e t i e s  r e ma in ed  i n t ac t  ev en  w h en  n o  s ex ua l  b eh av i ou r  o ccu r r ed  

( L an c as t e r  an d  L e e ,  1 96 5 ) .  T hes e  d i s co v e r i e s  b eg an  t o  ch ang e  th e  

i d ea  t h a t  s ex  i s  t h e  ba s i s  o f  t he  p r i ma t e  soc i e ty  wh ich  Zuck er man  

an d  F r eu d  e mph as i s ed  d e c a d es  be f o r e .  W i t h  t h e  r e mo v a l  o f  s ex  a s  

t h e  f o c a l  t h e me  f o r  t he  s oc i a l  g r o u p  t he  f o cus  mo v ed  to w a r d s  

u nd e r s t an d i ng  th e  e x ten t  o f  v a r i ab i l i t y  i n  p r i ma t e  b eh a v i ou r  a nd  

s o c i e t y  ( A l t man ,  1 9 67 ) .  E x tens iv e  f i e ldw o r k  s t ud i e s  w e r e  b e in g  

i mp le me n ted ,  w i t h  v o lu me s  o f  l i t e r a tu r e  b e i n g  d ed ic a t ed  t o  t h i s  

me t h od o l ogy  a nd  a l so  p r i ma te  s oc i a l  b eh av io u r  (F e d i ga n  an d  S t ru m,  

1 99 9) .  

A s  men t i on ed ,  on e  o f  t he  a ve nu es  o f  ch an g e  w i th i n  e t h o log y  w as  th e  

mo v e  to  s oc iob i o lo gy .  E th o log y  b e co mes  so c i o - b i o lo g y  w hen  i t  

f o cu se s  o n  ad ap t i v e  b eh av i ou r s  t ha t  con t r ibu t e  t o  t he  fo r ma t ion  o f  

a n i ma l  s o c i e t i e s  ( S ma i l ,  2 0 0 8 ) .   

M o s t  o f  t he  e a r l y  l i t e r a tu r e  p e r t a in i n g  to  s o c io b io l og y  d e a l t  w i t h  th e  

b io lo g i c a l  pe r s p e c t i v e s  on  i n s e c t  and  an i ma l  so c i e ty .  Wi th  t h e  

e me r g en c e  o f  s o c i o b i o l og y  i n  t h e  1 9 60 s ,  t h e  t h e o r y  o f  t he  in na t e  

d i f f e r ence  o r  i n s t i nc t  ap p e a r s ,  h ow ever ,  t h i s  t i me  i t  w as  an a l y sed  in  

t e r ms  o f  g en es  ( S ma i l ,  2 00 8 ) .  T h e  p e r io d  o f  t he  19 7 0s  a nd  th e  1 98 0’ s  

w a s  th e  h ey day  o f  s o c io b i o l o gy  a nd  one  o f  t he  ma i n  co n s id e r a t io n s  o f  

t h e  d i s c i p l in e  w as  th e  s h i f t  i n  t h e  ev o l u t i o n a r y  f r a mew o r k  a t  t h e  u n i t  

o f  s e l ec t i on  f r o m t h e  g r o up  t o  t h e  g en e .   
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E .O .  W i l s o n  w as  t he  f i r s t  t o  ap p ly  t he  p r i n c i p l e s  o f  s oc io - b io l ogy  to  

t he  s t ud y  o f  h uman s  ( W i l s on ,  1 9 53 ) . H e  d ev e lo p e d  th e  mo d er n  

e vo lu t io n a ry  ap p r oa ch  to  hu ma n  b e ha v io u r  d u r in g  th e  l a t e  t w en t i e t h  

c en tu r y  ( W or k ma n ,  20 0 4) .  I n t e r e s t i ng ly ,  t he  qu es t i on  o f  i n s t in c t  

( d eb u n k e d  i n  t h e  e a r l i e r  tw en t i e th  c en tu ry  becau s e  i t  beca me  

i mp os s ib l e  t o  de f i n e )  h ad  r e - e mer g e d  s i nce  i t s  i ncep t i on  i n  c l a s s i ca l  

e th o lo g y  an d  s oc io b io lo g i s t s  f oc us ed  on  “ in n a t e  d i f f e r e nc e s ” .  H e n c e ,  

t he  t h eo re t i ca l  co r e  o f  s oc i ob io lo gy  a t  t h i s  s t ag e  co n s i de red  w h e t h e r  

t he r e  a r e  i n n a t e  d i f f e r en ces .  Wh en  ap p l i ed  t o  h u man s ,  t h e se  i n na t e  

d i f f e r e n c e s  s t i mu la t ed  a  f e w  s o c i a l  s c i en t i s t s ,  b io lo g i s t s  a nd  

p sy cho lo g i s t s  t o  f i nd  v a lu e  in  r ev iv i ng  e l e me n t s  o f  s oc i a l  D a rw in i s m,  

eug en i c s  an d  r a c i a l  s c i en ce .   

T h i s  c a us ed  mu c h  con t r ov e r sy  w i th in  b o t h  th e  s c i en t i f i c  a nd  p u b l i c  

c i r c l e s .  W i l s o n  i n  pa r t i cu l a r  w a s  a ccu s ed  o f  b e in g  ‘ th e  p r op h e t  o f  

r i g h t  w i ng  pa t r i a r c hy ’  ( W o r k ma n ,  2 00 4 ) .  P sy ch o l og i s t s  a v o id ed  

D a rw in i s m co mp l e t e l y  d ue  t o  t h e  r a c i s t  r a mi f i ca t i on s  f r o m r e l a t ing  

b io lo gy  to  h u man  b eh av i ou r .  T he  id e a  o f  i n s t in c t  w as  d eb un k e d  in  t h e  

e a r ly  twe n t i e th  c en tu r y  be cau s e  i t  b ec a me  i mpo s s i b l e  t o  d e f in e  

( W o r k ma n ,  2 00 4 ) .  T h e  id e a  t h a t  c e r t a in  p o p u la t io n  g r ou p s  w er e  

i nn a t e ly  mor e  p r o ne  t o  v io l en ce ;  mu rd e r  and  r a pe  w e r e  h igh ly  

o p po s ed  an d  r e f u t ed  on  th e  b as i s  o f  t h e  W hi t e  P ap e r  h y p o th es i s  a nd  

a l s o  th e  B l an k  S la t e  t h eo ry  ( s ee  P i nk e r ,  2 0 09 ) .  W hi t e  P ape r  

Hy p o th es i s -  En v i ro n men t a l  i n f lu e nc e  in  t h i s  r eg a r d  r e f e r s  t o  

exp e r i en ces  and  l e a rn t  behav iou r s  t h a t  d ev e lo p ed  i n  r e l a t i o n  to  

e nv i r on me n t a l  s t i mu l i .  T h i s  w ou ld  i n s in u a t e  t h a t  v i o l e n t ,  mu r d e r ing  

r ap i s t s  a r e  no t  i n s t in c tu a l l y  p r o ne  to  t h i s  b eh av io u r  b u t  l a r ge ly  a  

conseque nce  o f  t he i r  env i r on men t  Bo th  t h es e  t heo r i e s  r ep re sen t  t h e  

s a me  p r i n c ip l e  -  a l l  h u ma n  b e i ng s  a r e  b o r n  f r ee  o f  i n s t in c t  an d  th e  

e nv i r on me n t  d i c t a t e s  t h e  ov e r a l l  b eh av iou r  o f  t h e  in d i v id u a l  an d  n o t ,  

sp ec i f i c  p o pu la t i on  g r ou p ing .   

T h i s  l ed  to  t h e  d e v e l op me n t  o f  t h e  S S S M  ( S tan d a rd  S o c ia l  S c i en c e  

M o d e l ) ,  t he  f o u nd er  o f  w h ich  w a s  F ran z  Bo as  ( W o r k ma n ,  20 0 4) .  Bo as  

d e mon s t r a t ed  p h en o ty p ic  p l i ab i l i t y  du e  to  en v i ro n men ta l  f ac t o r s  an d  
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i n  s o  d o i n g  w a s  t h e  f i r s t  t o  c h a l l en g e  th e  r ac e  c o n cep t  u s in g  th e  

e mp i r i c a l  me t h od  ( B oas ,  1 9 1 2) .   Therea f t e r  t he  work  done  by  Shap i ro  

w a s  mo s t  s i gn i f i c a n t  i n  d e mo ns t r a t in g  p h en o ty p ic  p l i ab i l i t y  f r o m 

t he i r  e nv i r on men t  ( S hap i r o ,  1 93 9) .  W he r e as  Bo as  u s ed  p h en o ty p i c  

cha rac t e r i s t i c s ,  M on tagu  u s ed  gen es  t o  a rg ue  fo r  t he  s a me  mode l  

d e c ad es  l a t e r  ( M o n t ag u ,  1 9 4 1) .  T h i s  mo d e l  s o ug h t  t o  de f i n e  hu man  

b eh av io u r  acco r d i n g  t o  cu l tu r a l  a t t r i b u t e s  a s  op po s ed  to  b io lo g ic a l  

a t t r i b u te s .  T h i s  mo de l  a f f ec t ed  t h e  s o c i a l  s c i en ces  an d  mi n i mi s e d  th e  

i n f lu en c e  o f  b io logy  a nd  ev o l u t ion a r y  t heo r y .  H en ce ,  p sy ch o lo g i s t s  

d u r i ng  th i s  pe r io d  w e r e  l i mi t ed  to  p r ox i ma t e  q ue s t io ns  p r e do mi n an t ly  

p e r t a i n i n g  t o  l e a r n ing .   

I n s t in c t ,  ho w ev e r ,  co u ld  n o t  be  avo id ed  an d  mo r e  an d  mor e  

r e se a r che r s  we re  i den t i f y ing  t ha t  spec i f i c  spec i e s  had  spec i f i c  

i n s t i nc t s .  B re l an d  an d  Br e l and  (1 96 1 ,  p . 1 )  a r gu ed  t ha t :  “Th ere  s e e ms  

t o  b e  a  c o n t in u in g  r e a l i z a t i o n  by  p sycho lo g i s t s  t h a t  p e r ha ps  t h e  w h i t e  

r a t  c a nn o t  r ev ea l  e v e ry th in g  th e r e  i s  t o  kn o w  a b ou t  b e h a v io u r ” .  H en c e  

w i th  t he  i n t r o du c t i on  o f  s o c io b io lo g y  by  W i l s on  ( 19 79 ) ,  t h e  S S S M 

w a s  b e in g  ch a l l en g ed  an d  th e  c on t r ov e r sy  en su ed .  I t  mu s t  b e  no ted  

t ha t  W i l s on  in f e r r ed  th a t  i f  t he  b r a in  con t r o l s  b eh av i o u r  t h en  th e  

b io lo gy  o f  t he  b r a in  s h o u l d  a f f e c t  beh av io u r .  A d d i t i o na l ly ,  W i l s on  

i de n t i f i e s  t ha t  i f  b io log y  a f f ec t s  b eh av iou r  i n  a  p r ed i c t ab l e  ma n n er ,  

g en es  s ho u l d  a f f e c t  beh av io u r  i n  a  p r ed i cab l e  ma nn er ,  t h e r e f o r e  

n a t u r a l  s e l e c t io n  w ou ld  h av e  an  e f f e c t  on  sh ap in g  b e hav i ou r  ( u n de r  

t h e  p r e mi s e  th a t  n a tu r a l  s e l e c t i o n  a c t s  o n  t h e  g en es ) .   

W he n  so c i ob io lo g i s t s  f o cu s ed  on  n on - hu ma n  p r i ma t es  t h ey  s how ed  

t h a t  t h e  co n d i t i o n s  w er e  l i mi t ed  f o r  g r o up  s e l e c t io n  a nd  f o c us e d  

a d a p t a t io n  q ue s t io ns  on  t he  i nd iv idu a l  an d  n o t  t he  g r o up  o r  s p ec i e s  

( F ed ig an  a nd  S t ru m,  1 9 99 ) .  T h i s  sh i f t  l ed  to  t he o r i e s  s uc h  a s  

R e c ip r o ca l  A l t r u i s m ( T r ev or s ,  19 7 1) ,  T h e  S e l f i s h  G e ne  H y po th es i s  

( D aw k in s ,  19 76 )  a nd  K in  S e l ec t io n  T h e o ry  ( H ami l to n ,  1 9 64 ) .  

Rec ip ro ca l  a l t r u i s m fo r  exa mp l e ,  t r i e s  t o  exp la in  w hy  tw o  l ow er  

r an k ing  ma l e s  w o u l d  f o r m a  pa c t  t o  d e f ea t  t h e  a l ph a  ma l e  ( K le in ,  

1 9 99 ) .  Th es e  t h eo r i e s  a r e  b a s ed  o n  t he  p r e mi se  o f  be t t e r  
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u n de r s t a nd in g  t h e  s oc i a l  r e l a t i o n s h ip s  i n  n on - hu man  p r i ma t e s ,  w h i c h  

a pp ea r  t o  co n t r i bu te  t o  i nd i v idu a l  r ep r o du c t iv e  s u c ce s s  an d  in c l u s iv e  

f i t nes s .  Th e  ou t co me  o f  t he s e  s tu d ie s  fo cu s  on  h o w  an  i nd iv i du a l ’ s  

b eh av io u r  e x t en ds  in to  g r o up  dy nami c s .  F o r  ex a mp l e  s oc i a l  b on ds ,  

h i e r a r ch y  a nd  mi g r a t io n  p a t t e r ns ,  a mo n g  o th e r s  w h ich  cu l mi n a t e  i n  

t he  so c i a l  o r g an i s a t i on  o f  t h e  g r o u p .  T h e  ma i n  p r e mi s es  o f  t h es e  

t heo r i e s  a r e  d r iv en ,  fu nd amen t a l l y  a t  i n c l u s iv e  f i t ne s s  an d  mor e  

s p ec i f i c a l l y ,  max i mi s e d  in c l u s iv e  f i t n es s  o f  t h e  i n d i v id u a l .  O v e r a l l  

f i n d ing s  i n d ic a t e  t h a t  n on - h u man  p r i ma t e s  u s e  s op h i s t i c a t ed  c og n i t i v e  

me c h an i s ms  t o  e n s u r e  th a t  s o c i a l  r e l a t i o n s h ip s  a r e  ma i n t a in ed  

( C hen ey  e t  a l . ,  1 9 8 6 ) .   

S o c i ob io l og ic a l  t h eo ry  in c l u des  an  e mph as i s  o n  f e ma le  co mp e t i t i v e  

s t r a t eg i e s -  l o ng i tu d ina l  s tu d i e s  s h o w e d  t h a t  f e ma l e  k i n  g r o up s  f o r me d  

t he  co r e  s t r u c tu r e  o f  man y  p r i ma t e  s o c i e t i e s .  T h e  ch a n g in g  v i e w  of  

a n i ma l  “ mi n d ”  i mp l i ed  th a t  b o t h  ma l es  an d  f e ma l es  ma d e  s t r a t eg i c  

d ec i s io ns .  S ig n i f i c an t ly  a s  t h e  r e s ea r ch  d ev e lo ped ,  t h e  i d ea  th a t  t h e r e  

mi g h t  b e  o ne  b as i c  n a t u r e  o f  p r i ma t e  s o c i e t y  h ad  b e e n  ab an do n ed .  

B o th  th e  h ab i t a t  a n d  t h e  s p e c i e s  w e r e  b e in g  c o n s id e r e d  w h en  d e f in in g  

t h e  s o c i a l  s t r u c tu r e  o f  p r i ma tes .   

F r o m th e  1 98 0 s  t o  t h e  p r es e n t  w e  f i nd  th e  ad v en t  o f  b eh av i ou r a l  

e co lo gy  in  p r i ma t o l og y .  L ik e  s o c io b io l og y  i t s  r o o t s  a r e  i n  e th o lo gy  

b u t  i t  d i f f e r s  f r om s o c i ob io lo gy  in  t ha t  l e s s  fo cu s  i s  a t t a ch e d  to  

s o c i a l  b e h av i ou r .  T h i s  p e r i od  i s  be s t  cha rac t e r i z ed  a s  an  e r a  t ha t  

mo v ed  a w ay  f ro m a  s t r o ng ly  r ed uc t io n i s t  a p p l i c a t io n  o f  

s o c i ob io l og ic a l  t h eo ry .  

A s  men t i o ned  e a r l i e r ,  s oc io b io lo gy  emp h as i z e d  gene t i c  d e t e r mi n i s m 

i n  th e  p r ev io us  de cad e .  By  co n t r a s t ,  t h e  behav i o u r a l– e co l og ic a l  

mo d e l s  f avo ur ed  t h e  p r e s en t  b y  en v i s ag i ng  a  mo r e  mu l t i - c aus a l  v i ew  

o f  ad ap t a t io n .  T h i s  v i e w  e mp ha s i z e s  t he  i n t e r a c t io n  o f  eco lo g i c a l  an d  

s o c i a l  p r o c es s es .  

B eh av io u r a l  e co l o gy  i s  p r i ma r i ly  co nc e rn ed  w i th  the  s u r v i va l  an d  

r ep r od uc t iv e  s t r a t eg i e s  o f  p r i ma t e s .  F o r  e xa mp l e ,  h o w  do  p r ima t es  
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f in d  f o o d ,  a vo id  p r ed a t o r s  an d  ba l an ce  th e  c o n f l i c t i ng  d e ma nd s  th e i r  

env i ron men t  p l ac e s  on  t hem?  Bo th  p r ox i ma te  and  u l t i ma te  q u es t i o ns  

a r e  b e ing  a s k ed  ab ou t  t h e  w ay s  th a t  an i ma l s  i n t e r ac t  w i t h  t he i r  l i v ing  

a n d  n o n - l i v i n g  e n v i r o n me n t .  T h i s  b r o ad e r  p e r s p e c t i ve  h as  p l a c e d  

g r ea t e r  e mp h a s i s  on  t he  id e a  t h a t  p r i ma te s  a r e  p a r t  o f  l a r g e r  

c o m mu ni t i e s ,  w h i c h  co n t r a s t s  w i th  p r ev io u s  a pp r oach e s  th a t  t r e a t ed  

e ach  sp ec i e s  s ep a ra t e ly .  

R es e a rc h  n o w  f o c u s es  o n  p h e n o me na  such  a s  a l l i an ces ,  coa l i t i ons ,  

r ec on c i l i a t i on ,  a n d  h ow  a gg r e s s i ve  an d  n o n- ag gr es s iv e  s t r a t e g i e s  a r e  

i n t eg r a t e d  d u r in g  a n  i nd iv idu a l ’ s  l i f e t i me  ( e . g .  S t r u m 1 9 94 ) .  

A d d i t io n a l ly ,  t h e  o r i g in s  and  ev o l u t ion  o f  co gn i t i v e  ab i l i t i e s  i n  

p r i ma t es  hav e  b ee n  ex p l o r e d  by  a  v a r i e ty  o f  i n v es t ig a t o r s  ( By r ne  an d  

W hi t en ,  1 98 8 ;  C h en ey  a nd  S ey f a r th ,  1 99 0 ;  E r w i n  e t  a l . ,  1 9 79 ;  

S h e t t l ew o r t h ,  1 9 98 ;  D e  W aa l ,  20 05 ;  G a ld ik as ,  1 9 9 9  an d  F o ssey ,  

1 9 83 ) .  

 

EU G E NE M A R A I S  A S  A  P R I M A TO L O GI S T 

A s  men t io n ed  i n  h i s  b iog raph y ,  Mara i s ’ s  i n t e r e s t  i n  b io log y  ca me  

ma i n ly  f r o m h i s  p u r e  lo v e  a nd  en th us i a s m f o r  an i ma l s  a nd  a  n a tu r a l  

i nc l in a t io n  to w ar d s  n a tu r e  ( R o us s e a u ,  19 8 2 ) .  H e  ha d  v e r y  l i t t l e  

f o r ma l  e du ca t i on  in  t h e  n a t u r a l  s c i en ces  an d  w as  e s sen t i a l l y  s e l f -

edu ca t ed .  A l th ou g h  th e  f o cu s  o f  t h i s  s tu dy  i s  M ara i s ’ s  w or k  on  th e  

C h a c ma  b ab oo n s ,  i t  s ho u l d  be  n o t ed  th a t  h i s  l i f e  s t u d i e s  r ev o l ved  

a r o u nd  a  s pec t r u m o f  s p ec i e s  r an g in g  f r o m a n t s ,  b i r d s  and  p r i ma t es  t o  

s co r p i on s .  P e r s on a l ly ,  i t  s e e ms  th a t  t o  a  l a r g e  ex t en t  t h e  d ea t h  o f  h i s  

w i f e  i nd i r ec t ly  p l a y ed  a  r o l e  i n  M a r a i s ’ s  b ab o o n  s t ud i e s .  T h e  t r a ge dy  

o f  h i s  w i f e ’ s  de a t h  w as  s u s p ec t e d  t o  hav e  d r iv en  h i m i n to  s o l i t ud e  

a nd  i s o l a t i on  to  t h e  W a te r b e rg  M ou n ta in s  i n  1 9 02 .  I t  i s  i n  t h es e  

mo u n t a in s  t h a t  h e  de c id ed  t o  s tu dy  b ab oo ns  f o r  ap p r ox i ma t e l y  th r e e  

y ea r s  i n  t he i r  na tu r a l  en v i r o n men t .  F r o m h i s  o bs e r v a t i on  an d  an a ly s es  

o f  t he s e  b ab o on s  h e  d ev e lo ped  a  s e r i e s  o f  po p u l a r  a r t i c l e s  ( l a t e r  

p u b l i s h e d  a s  a  b oo k  M y  F r i end s  th e  B a b oo ns )  an d  th e  ma nu s c r i p t  o f  
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h i s  mos t  a mb i t i o us  w o rk  –  a  po s thu mo u s ly  pub l i sh ed  bo o k  T h e  So u l  

o f  t he  Ap e  ( 19 7 0) .   M ar a i s  o n ly  co nd uc t ed  o ne  s tud y  on  t he  C h a c ma  

B ab o on s ;  f r o m th i s  s tu dy  tw o  bo o ks  w e r e  p u b l i s h e d .  T h e  f i r s t  ‘ M y  

F r i en d s  t h e  B a b o o ns ’  i s  mo r e  f o cu s e d  o n  h i s  a c t u a l  me th o do lo g y  a nd  

o b s e rv a t i on s  o f  t h e  C h a c ma .  H i s  s e c on d  b oo k  w h ich  w as  

p o s thu mo u s ly  p ub l i s h ed  b y  A r d r ey ,  ‘ T h e  S ou l  o f  t h e  A p e’  p e r t a i n s  

mor e  t o  t he  a c tu a l  i n t e r p r e t a t io n  o f  h i s  b ab o o n  o b s e r v a t io n s  a n d  th e  

i n t r o du c t i on  o f  h i s  t he o r y  on  th e  ev o lu t io n  o f  co n s c io us n es s .  M ar a i s  

f u nd a men t a l l y  s tud i ed  th e  Ch ac ma  ba bo on  in  t he  w i ld  f o r  t h r ee  y ea r s  

con s ecu t iv e ly .  H i s  o bse r v a t io n s  and  me th od o l ogy  was  un iq ue  i n  t h a t  

h i s  s tu dy  w as  th e  lo ng es t  o bs e r v a t io n  o f  no n - h u man  p r i ma t e s  i n  t h e i r  

n a t u r a l  s e t t i n g  o r  c ap t iv e  s e t t i n g  du r i ng  h i s  t i me .  H i s  c ho i c e  f o r  t h e  

C h a c ma  b ab o on  a s  h i s  s tu dy  s a mp l e  w a s  d u e  t o  t h e i r  c lo s e n e s s  t o  

h u man s  a n d  th e i r  s i mi l a r  men t a l  d ev e lo p me n t ,  f r o m w h ich  h e  co u ld  

d e r iv e  h i s  t he o r y  on  th e  e vo lu t io n  o f  c on s c io us n es s .  S eco n d ly  h i s  

c ho i c e  f o r  t he  C h a c ma  s a mp le  s tu d y  w as  b as ed  o n  th e  r ead i ly  

a v a i l ab l e  b ab o on s  f o r  o b se r v a t i on .  F r o m th i s  s tu dy  he  s ho w s  tha t  

a n i ma l s  w h i ch  h av e  a  h ig h  in d i v id u a l  p r o t e c t i on  f r o m n a tu r a l  

s e l e c t io n  a r e  mo r e  d ep e n d en t  o n  in d i v id u a l  c au sa l  me mo r y  th an  

i n s t i nc t s .  W i th in  t h i s  p r e mi se  h e  bu i ld s  a  h i e r a r ch y  o f  s o r t s ,  d e f in in g  

h i s  t h eo r y  o f  t h e  acq u i s i t i o n  o f  t h i s  co n sc i ou s  min d  i n  t h e  a n i ma l  

k in g do m,  w h ich  h e  th en  id en t i f i e s  a s  t h e  evo l u t io n  o f  co ns c i ou s ness .  

I n  t he s e  bo o ks ,  Mar a i s  c l e a r ly  mad e  i t  k no w n  t ha t  h i s  s tu d y  w as  w e l l  

t ho u gh t  ou t  i n  t h e  s en se  t ha t  h e  p r e me d i t a t e d  th e  l o n g  t e r m,  no n -

c ap t iv e  me th o d o l og y .  S e r en d i p i t y  a l l o w ed  f o r  f av ou r ab l e  

e nv i r on me n t a l  co n d i t i on s  a s  w e l l  a s  h i s  ch o i c e  o f  p r i ma t e  to  a n a l y s e .  

T h i s  ‘ i d e a l ’  en v i r o n men t  i nc l ud ed  a  n o n - h a b i tu a t ed  t r o op  co n s i s t i ng  

o f  30 0  babo o ns  t ha t  h ad  no t  b een  in  t he  p r ox imi ty  o f  hu man s  fo r  ov er  

f o u r  y ea r s  du r i ng  th e  p e r i o d  o f  t h e  A ng lo - B o er  W a r  ( 1 8 99 -1 9 02 ) .  

D u r ing  h i s  s t a y  o v e r  t h r e e  y ea r s  w i th  th e  b abo o n s  M a r a i s  w as  

succ es s fu l  i n  hab i t ua t i ng  t he  t r oop .  H i s  s u c c e s s  i n  h ab i t u a t i n g  r e s i d es  

i n  t he  f a c t  t h e  h e  u s ed  f o o d  to  en t i c e  t h e  a n i ma l s .  H ow ev er ,  t h e s e  

c on d i t i o n s  d i d  no t  ex t en d  t h r o ug ho u t  t h e  th r e e  y ea r  p e r io d  a s  p eo p l e  
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b eg an  r e po p u la t in g  t h i s  a r e a  in  t h e  a f t e r ma t h  o f  t he  w ar ,  h en c e  

d i s t u r b i n g  t he  n a t u r a l  b a l a nc e ,  an d  p os s i b ly  the  b eh av iou r ,  o f  t he s e  

a n i ma l s .  T h i s  w as  n o t  t h e  o n ly  o bs t a c l e  M ar a i s  h ad  en co un t e r ed  

d u r i ng  h i s  r e s e a r c h  a s  s ev e r a l  p r ob l e ms  ap p e a re d  d u e  to  t h e  no v e l ty  

o f  h i s  r e s e a rch  t e ch n i qu e  an d  th e  r e s t r i c t i on s  p o s ed  by  th e  f i e l d  w o rk  

a t  t h i s  p e r i od .  

I n  b r i e f ,  M ar a i s ’ s  me t h o do l o gy  i s  s ca t t e r e d  a n d  h e  g i ve s  p o ck e t s  o f  

i n f o r ma t i o n  a l lu d i n g  to  h o w  the  s tu dy  w a s  c a r r i ed  o u t .  S o  th e r e  i s  no  

c l ea r l y  de f i n ed  p ro toco l  t ha t  cou ld  be  eas i l y  r ep ea t ed .  F ro m the se  

p o ck e t s  o f  i n f o r ma t io n  th e  f o l lo w ing  co u ld  b e  d e c ip h e re d :  

  T he  s tu d y  w a s  co n du c t e d  i n  t h e  n a t u r a l  h a b i t a t  o f  t h e  Ch a c m a  

bab o on .  

  The  me t h ods  i nc luded  h ab i tu a t io n  o f  t h e  an i ma l s  v i a  f o o d  

p r ov i s io n i ng  to  t h e  ex t en t  t h a t  t h ey  cou ld  pe ace fu l ly  w a lk  

a mo ng s t  t h es e  an i ma l s  w i t h in  th e  g r ou p  a nd  a l s o  r e d u c e  th e i r  

pa c e  by  de t a in ing  t he m a t  a  g iv en  s p o t  i n  t i me  w i t h  f o o d .   

  Ob s er va t i o ns  w er e  ca r r i ed  ou t  d a i ly ,  l i t e r a l l y  f ro m d us k  t o  

daw n .  T h ey  had  s e t  up  ca mp  ve r y  c lo s e  t o  t h e  b ab o on  h o me  b as e  

w i th  t h e  u s e  o f  s t r aw  hu t s  an d  w o u l d  t r a c k  t h es e  a n i ma l s  f r o m 

the i r  h o me  b as e  a t  d us k  u n t i l  ev en ing .  

  Each  ad u l t  an i ma l  w as  r eco gn i s ed  by  n ame  an d  n u mber  w h ich  

had  b ee n  l i s t ed  d u r in g  ob s e r va t io ns .   

  Co n d i t i o n s  w er e  u n n a t u r a l  d u e  t o  c o mp l e t e  i s o l a t io n  o f  t h i s  

g r ou p  f o r  s ev e r a l  y ea r s  d u r in g  t h e  B o er  W ar  a s  w e l l  a s  t h e  

i mp res s io n s  ma d e  by  hu man s  a s  t h ey  s low ly  s t a r t ed  r ep o pu la t i ng  

t he  a r ea .  

  M ar a i s  a l s o  ob s e r ve d  o th e r  w i ld  t r o o ps  o f  b ab oo n  un de r  mor e  

na tu r a l  co nd i t i on s  a s  w e l l  a s  t h e  ob s e r va t io n  o f  cap t iv e  b abo on s .  

  H e  ob s e r ve d  a nd  ma d e  n o tes  o f  e a ch  u n iq u e  in d i v id u a l s  

beh av io u r .  

  H e  c l a i ms  th a t  h i s  o b s e rv a t ion s  w e r e  sy s t e ma t i c  a c co r d in g  to  t h e  

e mp i r i ca l  me th od  b u t  w h a t  sy s t em h e  e mploy ed  he  do es  n o t  

men t io n .  
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  I n  ma ny  r eg a r ds  M a r a i s  h ad  no  s e t  p e r iod  o f  ob s e r va t io n  an d  i t  

s t op p ed  w hen  h uman s  po p u la t in g  t he  a r e a  b e c a me  i nc r e as in g ly  

h ig h e r  i n  n u mb er  l e a d i ng  t o  f a r ms  b e in g  de s t r oy ed  an d  s o  f o r th .  

  The  no v e l ty  o f  h i s  r e se a rc h  me th od  an d  s tu dy  d es ig n  w as  no t  

r ec og n i s e d  an d  c l e a r ly  o u t l i n ed .  T h i s  c ou ld  e i the r  b e  r e l a t ed  t o  

h i s  t a r g e t  au d i en c e  ( pu b l i c )  an d  a l s o  h i s  t i min g ,  M ar a i s  nev e r  

man ag ed  t o  c o mp l e t e  i s  f i n a l  man us c r ip t ,  T h e  S ou l  o f  t he  A pe ,  

po s s ib l y  i f  h e  d i d ,  a  c l e a r e r  p r o to co l  w o u ld  h a ve  c o me  o u t  o f  i t .  

                                                                                      

( M ar a i s ,  1 93 9 ,  p . 1 6 )  

 

Mara i s  d i d  no t  have  acce s s  t o  l i b r a r i e s ,  l i t e r a t u r e  and  work  spec i f i c  

t o  h i s  r e s ea r ch .  M ar a i s  s t a t e s :  

W e  a p p r o a c h  t h i s  i n v e s t i g a t i o n  w i t h o u t  a n y  p r e c o n c e i v e d  i d e a s ,  a n d  

a l t h o u g h  i n e x p e r i e n c e  a t  t h e  b e g i n n i n g  m a y  h a v e  l e f t  m u c h  t o  b e  d e s i r e d  

i n  o n e  m e t h o d ,  w e  h a d  l e a s t  n o  t h e o r i e s  t o  v e r i f y .  W e  t r i e d  u n d e r  a l l  

c i r c u m s t a n c e s  t o  a d h e r e  t o  t h e  e m p i r i c a l  m e t h o d  a n d  t o  a v o i d  a s  f a r  a s  

p o s s i b l e  t h e  s h a d o w y  b y w a y s  o f  m e t a p h y s i c a l  s p e c u l a t i o n  a n d  

p s y c h o l o g i c a l  a b s t r a c t i o n s ,  t o  w h i c h  r e s e a r c h  i n  t h i s  d i r e c t i o n  s e e m s  

i n h e r e n t l y  i n c l i n e d  (M a r a i s ,  19 3 9  p . 1 7 ) .  

T h i s  was  i mp or t a n t  i n  t e rms  o f  M ar a i s ’ s  r e s e a r c h  a s  h e  h a d  no  

s c i en t i f i c  t r a in in g  o th e r  t h an  h i s  s u s pe c t ed  med i ca l  ed u ca t io n .  A t  

f i r s t  g l an ce  th i s  w as  a  g r ea t  d i s ad v an t ag e  a s  t h e  cu r r e n t  an d  

b a c kg r o u nd  in f o r ma t ion  p e r t a in in g  to  an y  f i e l d  f o r ms  th e  f ou nd a t io n  

o f  u nd e r s t an d ing  a n d  in t e r p r e t a t io n ,  w h ich  M ar a i s  l ac k ed .  H o w ev er ,  

t h i s  l a ck  o f  t r a in i n g  mi g h t  h av e  p l ay ed  a  p o s i t i v e  r o l e  a s  i t  a l l o w ed  

M a r a i s  t h e  o p po r t un i ty  o f  p r e s en t i n g  h i s  o w n ,  n ov e l  me t ho d  o f  

i n t e r p r e t a t io n  an d  p u b l i c i s e  h i s  o w n  i d e a s  an d  th in k i n g .   

M a r a i s  w as  un iq u e  in  t h e  s e ns e  th a t  h i s  i n qu i r i n g  b io lo g i c a l  mi n d  w a s  

n a t u r a l l y  i n c l i n ed  to w ar ds  a  s o un d  u nd er s t an d ing  o f  na tu r e  a nd  i t s  

man y  s ec r e t s .  H e  i nv es t ed  h i s  t h ou g h t s  i n to  d ev e lo p i ng  c r ea t iv e  

s o lu t io n s  to  s c i en t i f i c  e n q u i ry .  I n d iv i d u a l s  l i k e  th i s  h av e  an  a b i l i t y  t o  

sub juga t e  t h e  no r ma l  t r ends  an d  d e f in e  a  mi nd - se t  so  a ty p i c a l  t ha t  i t s  
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c on t r ib u t o r y  v a lu e  i s  on l y  r ec og n i s ed  y ea r s  l a t e r  a n d  i n  M ar a i s ’ s  

c as e ,  p o s t hu mo us l y .  

A s  me n t i o n ed  M a r a i s  w a s  i n t e r e s t ed  i n  an i ma l s  a n d ,  mo r e  

s p ec i f i c a l l y ,  i n  t h e i r  b eh av iou r .  Th e  e a r l i e r  e th o lo g i s t s ,  t o  w h ich  

M a r a i s  u n k no w in g l y  b e lo n ged ,  w er e  p r i mar i ly  i n t e r e s t ed  in  t h e  

an a ly s i s  o f  b i r d s  an d  in s ec t s  b u t  t h i s  w as  ma i n l y  du e  to  sp ec i e s  

a v a i l ab i l i t y  a nd  ac c es s  f o r  o bs e r v a t i o n .  A s  th e  d i s c i p l i ne  d ev e l o p ed  a  

g r ea t e r  n u mber  a nd  va r i e t y  o f  s pe c i e s  w e r e  b e i ng  s tu d i e d  w h ich  

i nc lud ed  h u man s .  M ar a i s  e x t en d e d  h i s  r e s e a r c h  e f f o r t s  t o  t he  s tudy  o f  

h u man s ,  n o n - hu ma n  p r i ma t e s ,  r ep t i l e s ,  i n s e c t s ,  ma mma l s ,  f i s h  and  

b i r d s .  H i s  me tho d o lo g y  b road e ned  and  i n c l ud ed  hy pn os i s ,  c a p t iv e  

o b s e rv a t i on ,  n on - cap t iv e  ob s e r va t io n  an d  s ho r t  a nd  l on g  t e r m s t u d ie s .  

M ara i s  r e a l i s ed  t he  n eed  and  s ig n i f i c an ce  f o r  l o ng  t e r m s t ud i e s ,  

w h ich  h e  men t io n ed  in  M y  F r i end s  th e  B ab o o n s :  “u n l e s s  on e  i s  ab l e  

t o  wa t ch  an i ma l s  f o r  day s  on  end  un in t e r rup t ed ly ,  i t  i s  no t  pos s i b l e  t o  

d i s c us s  t h e  s e c r e t s  o f  t he i r  b eh av i o u r ”  ( M ar a i s ,  19 3 9 ,  p .1 ) .  A s  

men t io n e d ,  t h e  f i r s t  do cu me n t e d  l o n g i tud in a l  p r i ma t e  s tu d i e s  w er e  

o n ly  co n du c t e d  w e l l  i n to  t h e  s eco n d  h a l f  o f  t h e  t w en t i e t h  c en tu r y .   

M ara i s  be l i ev ed  t h a t  i n  c ap t iv i ty  t he  an i ma l s  acqu i r ed  new  h ab i t s  and  

t he i r  g en e r a l  beh a v io u r  ch an g e d  ( M ara i s ,  1 93 9 ) .  I n  a n  a t t e mp t  t o  

h a r n es s  t h e  an i ma l ’ s  n a tu r a l  b io log y  and  n a tu r a l  b eh a v i ou r ,  

o b s e rv a t i on  o f  t h e  s u b j e c t ’ s  n a t u r a l  en v i r on me n t  b e c o me s  a  

p r e r equ i s i t e .  R ecen t l y ,  fo r  ex a mp l e ,  J o n es  an d  P i l l ay  ( 2 0 0 4 )  

d e mon s t r a t e  h o w  s ens i t i v e  t he  fo ra g i ng  s ty l e  an d  s o c i a l  s t ru c t u r e  o f  

t he  h a ma dry as  bab o on s  a r e  i n  o rd e r  t o  ma in t a in  no r ma l  b eh av iou r .  

C l a r ence  C arpen t e r  was  t he  f i r s t  docu men t ed  r e sea r ch e r  t o  obse rve  

n o n- hu ma n  p r i ma t e s  i n  t h e i r  na t u r a l  e nv i r on me n t  i n  t h e  1 93 0 s ,  a l mo s t  

t h r e e  de c ad es  a f t e r  M ar a i s ’ s  p i on e e r in g  babo o n  s tu dy .  M ar a i s  c l a i med  

t ha t  h e  w as  w e l l  a w ar e  o f  c ap t iv e  s t ud ie s  b e i ng  p r a c t i c ed  du r i n g  h i s  

t i me  n a me ly  a t  t h e  S mi t h s o n i an  I n s t i t u t e  a t  M o n te c i t o  i n  C a l i f o r n i a  

( M ar a i s ,  19 39 ) ;  h o w eve r ,  h e  a r gu e d  t ha t  d a t a  f r o m c a p t ive  s tu d i e s  

a r t i f i c i a l l y  mi mi c  th e  an i ma l s ’  n a tu r a l  en v i ro n men t .  H e  o pen ly  
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d i s p l ay ed  h i s  d i s a pp r ov a l  f o r  c a p t iv e  s tu d i e s  an d  h i s  r e s i s t a n c e  to  

t he s e  “ca p t i ve  s t a t i ons ”  were  so  s t r ong  t ha t  he  s t a t ed  t ha t  “ t he se  

s t a t io n s  w e re  mer e ly  to  k eep  ex o t i c  ap es  a l i v e  an d  t o  en s u r e  th e i r  

p r op ag a t io n ”  (Mar a i s ,  19 39  p . 13 ) .  

M a r a i s ’ s  mos t  e f f e c t i v e  t e c h n i qu e  w as  h i s  o b s e r v a t io n  o f  a  v a r i e ty  o f  

d i f f e r en t  sp ec i e s ;  Ro w el l  h ig h l ig h t s  t h i s  po in t  p e r f ec t ly  i n  l i g h t  o f  

t od ay ’ s  pa r a d ig m by  s t a t i n g :   

T h e  c o m p a r a t i v e  m e t h o d  i s  t h e  s t a n d a r d  a p p r o a c h  o f  a l l  n o n - e x p e r i m e n t a l  

s c i e n c e ,  a n d  t h a t  i n c l u d e s  n e a r l y  a l l  e v o l u t i o n a r y  s t u d i e s .  T o  b e  e f f e c t i v e  

i t  r e q u i r e s  t h e  w i d e s t  p o s s i b l e  r a n g e  o f  o b s e r v a t i o n ,  o f  a s  m a n y  a s p e c t s  o f  

a s  m a n y  s u b j e c t s  o r  s p e c i e s  p o s s i b l e  ( a s  c i t ed  i n  L .  M.  F ed igan  an d  

S t r u m,  1 9 99 ,  p . 5 9 - 60 ) .  

M ar a i s  t h e r e fo r e  h a d  a  g r o u nd ed  me th o do lo g y ,  o bs e r v in g  a  v a r i e ty  

o f  d i f f e r en t  s p ec i e s ,  f o r  l o ng  p e r i od s  i n  t he i r  na tu r a l  env i r on men t .  

F r o m h i s  o bs e r v a t i o n s ,  M ar a i s  mad e  t he  f o l l o w i ng  c on c lu s io ns  ab ou t  

t h e  ch a cma  b abo o ns  an d  th e i r  b eh av iou r .   

 

L I F E  HIST ORY 

G r o up  s i ze   

T he  a v e r ag e  g r o up  s i ze  o f  t h e  ch a c ma  b a bo o n  u su a l l y  p eak s  a t  5 0  

i nd iv id ua l s  ( F l e ag l e ,  1 9 88 ) ;  ho w ev e r ,  M ar a i s  c l a i ms  t h a t  h i s  g ro up  

w as  co ns t i t u t ed  b y  30 0  babo on s  (Marais, 1939, p.15).  Th i s  co u l d  b e  

r e l a t ed  t o  t h e  f a v ou r a b l e  co n d i t i o n s  i n  t h e  W a t e r b e r g  M o un ta ins ,  

b e f o r e  t h e  b o e r  w ar  w h e n  t he r e  w a s  p l en t i f u l  r e sou rce s  an d  a  s ca r c i t y  

o f  h u ma n s .  

L oc o mo t i on  

M ara i s  i d en t i f i ed  t h e  e a r l y  l oco mo to ry  p a t t e rn  o f  t he  b abo o n  a s  be in g  

a rb o rea l  b u t  t h en  he  id en t i f i ed  th e m as  q u adr u ped a l .  M ar a i s  s t a t e s :  
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O u r  b a b o o n  w a s  o f  c o u r s e ,  a n  a r b o r e a l  a n i m a l  o r i g i n a l l y ,  a n d  i t  i s  

f r e q u e n t l y  e n c o u n t e r e d  a s  a  t r u e  a r b o r e a l  a n i m a l  i n  o u r  l a r g e  w o o d s  a n d  

a l o n g  r i v e r  b a n k s .  B u t  t h e  g r e a t e r  p a r t  o f  t h e  r a c e  h a s  l o n g  s i n c e  t a k e n  

f l i g h t  t o  t h e  ‘ e v e r l a s t i n g  h i l l s ’ ,  w h e n c e  i t  c a n  i n  s a f e t y  d e f y  a l l  i t s  

e n e m i e s ,  m a n  i n c l u d e d  (Mara i s ,  1 93 9 ,  p . 2 ) .  Q u ad ru pe da l i s m i s  

cu r r en t ly  o b s e rv ed  to  be  t he  ma in  loco mo t o ry  p a t t e rn  o f  t h e  

bab o on  ( F leag l e ,  1 98 8) .  

D i e t   

M ara i s  co n f i r ms  t h a t  t h e  b abo o n  d i e t  i s  ma in l y  p l an t s  and  i n sec t s  and  

o c c as io na l ly  c a r n i v o r o us  w h en  r e s o u r ce s  a r e  u n av a i l a b l e  ( M a r a i s ,  

1 9 39 ,  p . 3 ) .  B ab oo ns  have  been  i d en t i f i ed  a s  ma i n ly  f r ug iv o r es  

( F l eag l e ,  19 8 8) .  To b i a s  r eco l l e c t s  s o me  w on d er f u l  p i c t u r e s  d ep i c t ing  

“ a  b ab oo n  c l ea r in g  t he  in n a r d s  o u t  o f  a  l i t t l e  b aby  b uc k ,  j u s t  a s  

d es c r ib ed  by  E u gen e  M ar a i s . ”  ( T o b ias ,  20 08 ,  p . 14 8 ) .  F r o m th i s  

s t a t e me n t  i t  co u l d  b e  s ug g es t ed  th a t  s o me  o f  M ar a i s ’ s  e xa gg e r a t ed  

o b s e rv a t i on s  cou l d  a c tu a l l y  be  a cc u r a t e  an d  t r ue  an d  n o t  j u s t  f o lk  

s t o r i e s  fo r  p ub l i c  en t i ce me n t .  

T ax on o my 

M a r a i s  i d en t i f i e s  a  f e w  d i f f e r en t  t y pes  o f  bab o on  w h ic h  he  b e l i e v e s  to  

b e  s ub s p e c i e s  ( M ara i s ,  1 93 9  p . 8 ) .  H e  s u bd iv ide s  b ab oo ns  in to  co lo u r  

d i f f e r en t i a l s ,  c l a iming  t h a t  he  i d en t i f i ed  a  g r ey  baboon  (Chacma) ,  a  

g r een  b ab oo n ,  a  y e l lo w  bab oo n  a n d  a  b l a c k  babo on .  H e  a l s o  c l a i ms  

t ha t  c e r t a in  s t r u c tu r a l  f e a tu r e s  h av e  be en  n o t ed  such  a s  t h e  l ong  

h e a de d  a n d  s h o r t  h e ad ed  b ab oo n ,  a l l  o f  w h ich  a r e  g eo gr ap h ic a l ly  

s e pa r a t ed  ( M ara i s ,  1 93 9  p .1 9 - 2 1 )  

N a tu ra l  P r ed a to r s  

T hes e  w e r e  id en t i f i ed  a s  mo un ta i n  l eo p a rd  an d  py th o n  (M ara i s ,  19 39  

p . 34 )  

T he  R o l e  o f  M a l es  
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M ara i s  r e co g n i s e d  th e  ro l e  o f  t h e  ma l e  i n  t he  g r o u p  w i th  s pec i f i c  

r e f e r en ce  t o  t he  h i e r a r chy  i n  t h e  g roup .  He  d ed i ca t ed  an  en t i r e  

c h a p t e r  e n t i t l e d  “ L aw  an d  G ov er nmen t  a mo n g  th e  B ab o on s ”  to  t h i s  

t op i c  i n  M y F r i en d s  t h e  B ab oo n s .   I n  t h i s  chap t e r  h e  i d en t i f i ed  an d  

e mp h as i s ed  th e  p r o t ec t iv e  a t t r i bu te s  a s  w e l l  a s  t h e  do mi n an ce  f ac to r  

i n  t h es e  ma l e s .  H e  e x p l a i n e d  h o w  th e  ma l e  w o u l d  a l t r u i s t i c a l ly  

s a c r i f i c e  h i s  l i f e  f o r  t h e  p r o t e c t i o n  o f  t he  g r o up .  F o r  e xa mpl e  h e  

s t a t e s :  

W h e n  t h e  t r o o p  i s  i n  d a n g e r ,  t h e  b a b o o n  e x h i b i t s ,  i n  t h e  p r o t e c t i o n  o f  t h e  l i t t l e  

o n e s ,  i t s  h i g h e s t  d e g r e e  o f  a l t r u i s m .  T h e  l a r g e  m a l e s  w i l l ,  w i t h  t h e  g r e a t e s t  

c o u r a g e ,  s a c r i f i c e  t h e i r  l i v e s - e v e n  w i t h  r e c k l e s s n e s s - i n  a n  e f f o r t  t o  s a v e  t h e  

l i t t l e  o n e s .  N e v e r  w a s  o u r  t r o o p  s o  d a n g e r o u s - e v e n  t o w a r d s  u s - a s  w h e n  a  l i t t l e  

o n e ,  f o r  s o m e  r e a s o n  o r  t h e  o t h e r ,  t o o k  f r i g h t  an d  gave  a  c ry  o f  a l a r m 

( M ar a i s ,  1 9 39  p . 42 ) .   

A l t r u i s m an d  e mp a th y  have  b een  co ns id e r ed  to  be  u n iqu e ly  hu man  

q u a l i t i e s .  H o w ev er  mo r e  r ec en t  r e s ea r c h  de s c r i be s  t h e  ob s e r va t i o n  o f  

b o th  e mp a th y  an d  a l t r u i s m in  n o n - hu ma n  p r i ma t e s .  E mp a t hy  a nd  

a l t r u i s m has  b een  s ho w n  in  a  n u mb er  o f  g r ea t  ap e  s p ec i e s ,  w h ereby  

i nd iv id ua l s  w i l l  r e l en t l e s s ly  r i s k  th e i r  l i v es  t o  s av e  o r  p r o t e c t  o t h e r s .  

F r an s  D e  W aa l  i n  p a r t i c u l a r  d i s c us s es  t h e  e vo lu t io n  a s  w e l l  a s  t h e  

c on n ec t i o n  b e tw e en  th es e  behav i o u r a l  t r a i t s  ( de  W aa l ,  2 0 08 ) .  

A l t r u i s m can  be  d e f in ed  a s   

…  b e h a v i o u r  t h a t  b e n e f i t s  a n o t h e r  o r g a n i s m ,  n o t  c l o s e l y  r e l a t e d ,  w h i l e  

b e i n g  a p p a r e n t l y  d e t r i m e n t a l  t o  t h e  o r g a n i s m  p e r f o r m i n g  t h e  b e h a v i o u r ,  

b e n e f i t  a n d  d e t r i m e n t  b e i n g  d e f i n e d  i n  t e r m s  o f  c o n t r i b u t i o n  t o  i n c l u s i v e  

f i t n e s s .  O n e  h u m a n  b e i n g  l e a p i n g  i n t o  w a t e r ,  a t  s o m e  d a n g e r  t o  h i m s e l f ,  

t o  s a v e  a n o t h e r  d i s t a n t l y  r e l a t e d  h u m a n  f r o m  d r o w n i n g  m a y  b e  s a i d  t o  

d i s p l a y  a l t r u i s t i c  b e h a v i o u r ”  ( T r ive r s ,  1 97 1 ,  p . 35 ) .   

I n  f ac t  d e  W a a l  d es c r i b es  an  i n c i d en t  w h e r e b y  a  c h i m p a n ze e  

d e mon s t r a t e s  t h i s  b eh a v i o u r  by  p u l l i n g  an o th e r  c h i mp  ou t  o f  t h e  

w a t e r  a t  t he  ex p en s e  o f  i t  d ro w ni ng ,  s i nc e  C h i mp a n z e es  h a t e  w a t e r  a s  

t hey  can n o t  sw i m an d  w o u ld  mos t  l i k e ly  d ro w n  ( d e  Waa l ,  2 0 08 ) .  

T hes e  ty pes  o f  s tu d ie s  ex t en d  to  t h e  i dea s  o f  Darwin  e xp re s sed  i n  h i s  

p u b l i c a t i o n s :  T h e  Des c en t  o f  Ma n  an d  E xp res s ion s  o f  E m o t i on s  i n  
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M a n an d  A n im a l s .  D ar w in  d es c r ib es  t he  p r o g r e s s i on  o f  mo r a l  v a l ue s ,  

b u t  mor e  i mp o r t a n t l y  t h e  i de n t i f i c a t io n  o f  s oc i a l  i n s t in c t s  t h a t  g iv e  

r i s e  t o  t h e s e  mo r a l s .  D a r w i n  s t a t e s  

T h e  a i d  w h i c h  w e  f e e l  i m p e l l e d  t o  g i v e  t o  t h e  h e l p l e s s  i s  m a i n l y  a n  

i n c i d e n t a l  r e s u l t  o f  t h e  i n s t i n c t  o f  s y m p a t h y ,  w h i c h  w a s  o r i g i n a l l y  

a c q u i r e d  a s  p a r t  o f  t h e  s o c i a l  i n s t i n c t s ,  b u t  s u b s e q u e n t l y  r e n d e r e d ,  i n  a  

m a n n e r  p r e v i o u s l y  i n d i c a t e d ,  m o r e  t e n d e r  a n d  m o r e  w i d e l y  d i f f u s e d .  “  

( D ar w in ,  2 01 0 ,  p 1 02 ) .  

A l t r u i s m cou ld  b e  id en t i f i ed  a s  o ne  o f  t h es e  s o c i a l  i n s t in c t s  and  

c u r r en t  r e s e a r c h  o n  no n - h uman  p r i ma t e s  a r e  c l o s in g  t h e  b eh av i ou r a l  

g ap  b e t w e en  h u ma n s  a nd  t h e  g r e a t  a pe s  b y  s how in g  th e  co n t in u i t y  o f  

t he s e  s o c i a l  i n s t i nc t s  s h a r ed  a mo n gs t  t h e  g r ea t  ap es  a s  w e l l  a s  

h u man s .  T he s e  ‘ s oc i a l  i n s t i nc t s ’  h av e  b e e n  d e mon s t r a t ed  co n f id en t ly  

i n  t h e  beh av io u r  o f  g r e a t  ap es  b u t  n ew  ev id e nc e  s h o w s  th i s  

i nc r ea s in g ly  a mo n g  mon k e y s  an d  lo w e r  ap es  t oo .  B o t h  a l t r u i s m a nd  

e mp a th y  h av e  b e e n  o bs e r v e d  in  mu l t ip l e  s t ud i e s  i n  mo n ke y s  b u t  t h es e  

a r e  s p e c i e s - s p e c i f i c  an d  n o t  s h a re d  a mo ng  a l l  mon k e y s .  F o r  e x a mp l e  

P o v ine l l i  t a c k l ed  th i s  p r ob le m w i t h in  Rh es u s  mo nk ey s  (M ac aca  

m u l l a ta )  b u t  f ou nd  no  s i gn s  o f  e mp a t hy  ( P ov in e l l i ,  1 99 2 ;  H e ss ,  1 9 93 ) .  

Co nv e r se ly ,  H ami l to n  an d  o th e r s  ( 19 8 2) ,  de sc r ibe  t h e  ado p t io n  o f  an  

i n f an t  o r p h an  C h a c ma  b ab o o n  t o  an  u n f a mi l i a r  g r o u p .  I n  t e r ms  o f  t h e  

l e s s e r  a p e s ,  B a r e l l i  e t  a l . ,  ( 20 1 1)  i de n t i fy  t h e  Wh i t e  H and ed  G i bb on s  

t o  be  r e c i p r o ca l ly  a l t r u i s t i c  i n  t e r ms  o f  e xc ha n g in g  sexu a l  i n t e r co u r s e  

f o r  g r o oming .   

 

S t udy i ng  an i ma l  b eh av io u r  c an  b e  a  t ed io us  p r oce s s  a s  ev e r y  s eco nd  

o f  b eh av i ou r  co u l d  in f e r  a  p os s ib l e  beh a v io u r a l  n ov e l t y ;  henc e  l on g -

t e r m,  n a t u r a l  s tu d ie s  a r e  i d ea l  fo r  t h i s  t y p e  o f  an a l y s i s .  M ar a i s  

c a r r i ed  o u t  l o n g i t ud in a l  s tu d i e s  b u t  h i s  s ho r t - t e r m e xp e r i me n t a l  

s t ud i e s  o n  c a p t iv e  bab o on s  a s s i s t ed  in  h i s  o ve r a l l  c o nc lu s i on s .  I t  

s h o u ld  b e  no ted  t h a t  t h es e  b e h a v io u r s  a r e  a l l  i n v o lv ed  i n  co - o pe r a t ion  

a s  t h e s e  an i ma l s  a r e  g r eg a r io us  in  t h a t  t h e i r  s u rv iv a l  an d  p r op ag a t i on  

i s  depen d en t  o n  c o - op e r a t i on  be tw e en  me mb er s .  T h e s e  co - o pe r a t in g  

mech an i s ms  i n c lu de  e mpa thy ,  a l t r u i s m,  che a t i ng ,  s e l f i shnes s ,  many  
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t heo r i e s  d ev e lo p ed  ou t  o f  t h i s  s u ch  a s  Th eo ry  o f  M in d ,  Th e  S o c ia l  

B r a in  h y p o th es i s  a n d  M a c h i a v e l l i an  in t e l l i g en ce  ( G ig e re n z e r  a n d  

H u g ,  1 992 ;  T r iv e r s ,  19 7 1 ;  Co s mid es  1 98 9 ;  Ch en g  a nd  H o ly o ak ,  1 98 5 ;  

C ap o r ae l  e t  a l . ,  1 9 8 9 )  t o  me n t ion  a  f e w .  

M a r a i s  o b s e r v ed  t h a t  t h e  ma l e s  a r e  n o t  j u s t  s av ag e  r e l en t l e s s  r u l e r s  

b u t  a r e  a l s o  t h e  p r o t e c t o r s  o f  t h e  t r o op .  H e  s t a t e s :  

B u t  t h e  b e h a v i o u r  o f  t h e  m a l e  i s  e v e n  n o b l e r  a s  r e g a r d s  t h e  o t h e r  i n f a n t s  

o f  t h e  t r o o p .  H e  w i l l ,  o f  c o u r s e ,  a l w a y s  a t t e m p t  t o  s a v e  h i s  o w n  c h i l d  

f i r s t ,  b u t  a f t e r  t h a t  h e  i s  a l w a y s  r e a d y  t o  o f f e r  h i s  l i f e  i n  d e f e n c e  o f  t h e  

o t h e r  l i t t l e  o n e s  o f  t h e  t r o o p .  I f  t h e  a l a r m  c o m e s  s u d d e n l y  a n d  t h e  d a n g e r  

i s  p r e s s i n g ,  e v e r y  l a r g e  m a l e  w i l l  g r a b  t h e  c h i l d  n e a r e s t  t o  h i m  r e g a r d l e s s  

o f  w h e t h e r  i t  h i s  o w n  o r  n o t  ( Mar a i s ,  1 9 3 9  p .1 12 - 11 3) .  

H i e r a r c h y  a n d  “ L a w ”  

Othe r  t h an  p ro t ec t i on  t h e  ma le s  a r e  qu i t e  a s se r t i ve  i n  t e r ms  o f  

ma i n t a i n i n g  o r d e r  w i th in  t h e  g r ou p .  A  d e f in i t e  h i e r a r c hy  ex i s t s  i n  t h e  

s o c i a l  s t r uc tu r e  o f  t h e  cha c ma  babo o n s  an d  t h i s  c ou ld  be  du e  to  t h e  

h ig h ly  c o mpe t i t i v e  d o mi n a n c e  h i e r a r chy  th a t  e x i s t s  i n  p o ly g amo u s  

s o c i a l  g r o u ps .  I n  t e r ms  o f  t he  h i e r a r ch y  w i th in  h i s  g r o up ,  M ar a i s  

i d e n t i f i e s  t h e  l ead e r s  i n  t h e  g r o u p  a n d  d es c r i b es  t h e m a s  “ . . . r e l e n t l e s s  

l e ad e r  i n  t h e  ma i n t e n a n c e  o f  h i s  s u p r e ma c y  o v e r  t h e  t r o op . . . ”  

( M ar a i s ,  1 9 39 ,  p .4 4 ) .  H e  th en  d es c r ib es  t h e  b eh av io u r  o f  a  y oung e r  

ma l e  w h o  s t an d s  h i s  g r ou nd  a s  h i s  f e ma l e  p a r tn e r  i s  ab ou t  t o  g iv e  

b i r th ,  

U n d e r  o r d i n a r y  c i r c u m s t a n c e s ,  h e  w o u l d  n e v e r  h a v e  d a r e d  t o  s h o w  t h e  

l e a s t  r e s i s t a n c e  t o w a r d s  a  s i n g l e  o n e  o f  t h e  l e a d e r s ;  a n d  t h e  l e a d e r s  o n  t h e  

o t h e r  h a n d ,  i f  s u c h  a  t h i n g  h a p p e n e d ,  w o u l d  s i m p l y  h a v e  c r u s h e d  t h e  

f o o l h a r d y  o n e . . . ” .  “ . . . I n  t h i s  i n s t a n c e ,  t h e  b e h a v i o u r  o f  t h e  l e a d e r  

s u r p r i s e d  u s .  A s  s o o n  a s  t h e y  h e a r d  t h e  g r o a n i n g  o f  t h e  y o u n g  f e m a l e  a n d  

s a w  t h e  m a l e  o n  g u a r d  i n  t h e  p a s s a g e ,  t h e y  c a l l e d  a  h a l t  a n d  t o o k  c o u n s e l ”  

(Mar a i s ,  19 39  p . 44 ) .   

H e  a l s o  r e c og n i s es  t h a t  t h e  r ig h t  o f  p o s se s s ion  i s  o ne  o f  t he  “ t r ib a l  

l aw s ”  mo s t  r i g id ly  r e s pe c t e d  by  t he  b ab oo ns  ( M a r a i s ,  19 3 9  p . 6 2 ) .   
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T he  R o l e  o f  F e ma l e s   

M a r a i s  o bs e r v ed  t h e  f e ma l e  b a bo on  a nd  h e r  r o l e  i n  t h e  g r o up  a nd  h e  

s t a t e s :  

T h e  f e m a l e s  h a v e  c e r t a i n  r i g h t s  w h i c h  a r e  s c r u p u l o u s l y  u p h e l d  b y  t h e  

w h o l e  t r o o p .  T h e  m a l e s  m u s t  p r o t e c t  t h e m  i n  a l l  c i r c u m s t a n c e s .  I f  d a n g e r  

t h r e a t e n s ,  t h e  f u l l - g r o w n  m a l e s  f o r m  a  v a n g u a r d  a n d  t h e y  w i l l  o f t e n  

s a c r i f i c e  t h e i r  l i v e s  t o  p r e v e n t  a n  a s s a u l t  o n  t h e  f e m a l e s  a n d  l i t t l e  o n e s .  

T h e  w i f e  i s  a l w a y s  e n t i t l e d  t o  a  s h a r e  o f  t h e  f o o d  h e r  h u s b a n d  g a t h e r s .  I f  

h e  d i s c o v e r s  a  t r e e  o r  p l a n t  w i t h  r i p e  f r u i t ,  h e  w i l l  l e a d  h i s  w i f e  t o  i t ,  a n d  

t h o u g h  h e  h i m s e l f  d o e s  n o t  e a t ,  h e  k e e p s  o t h e r s  a w a y  w h i l e  s h e  e n j o y s  t h e  

d i s c o v e r e d  f o o d .  I f  h e  r a i d s  a  l a n d  w h i l e  s h e ,  f r o m  f e a r ,  r e m a i n s  i n  t h e  

m o u n t a i n  h e  w i l l ,  o n  h i s  r e t u r n ,  h a n d  o v e r  t o  h e r  a  s h a r e  o f  t h e  m e a l i e s  o r  

f r u i t ,  o r  r a t h e r  w i l l  a l l o w  h e r  t o  t a k e  i t  f r o m  h i m .  A s s i s t a n c e  g i v e n  b y  t h e  

m a l e  t o  t h e  f e m a l e  e x t e n d s  f u r t h e r ,  a n d  i n  o n e  r e s p e c t  i t  h e l p s  t o  p l a c e  

t h e  c h a r a c t e r  o f  t h e  b a b o o n  i n  a  b e t t e r  l i g h t  a n d  t o  m a k e  h i m  m o r e  

a t t r a c t i v e .  A s  s o o n  a s  t h e  b a b y  o f  a n y  p a i r  i s  s o  b i g  t h a t  i t  m o v e s  f r o m  i t s  

m o t h e r ’ s  b r e a s t  t o  h e r  b a c k ,  i t  i s  t h e  m a l e  w h o  c a r r i e s  i t  i n  a l l  d i f f i c u l t  

p l a c e s .  I f  t h e r e  i s  a  s u d d e n  a l a r m  a n d  t h e  t r o o p  m u s t  f l e e ,  i t  i s  t h e  

h u s b a n d  w h o  g r a b s  t h e  b a b y  a n d  c a r r i e s  i t  o u t  o f  d a n g e r .  T h e  m o t h e r  i s  s o  

c o n f i d e n t  t h a t  s h e  c a n  t r u s t  h e r  h u s b a n d  t o  t h e  d e a t h  i n  t h i s  r e s p e c t  t h a t  

s h e  o f t e n  f l e e s  w i t h o u t  t r o u b l i n g  a b o u t  h e r  c h i l d  ( Ma r a i s ,  1 9 3 9  p . 1 12 ) .   

L o ng  t e r m s tu d i e s  p e r t a in in g  to  ba bo on s  h av e  b e e n  c a r r i ed  o u t  a t  

t h e  A mb o s e l i  N a t i o n a l  P a r k  i n  K en y a ,  f o r  ap p r o x i ma t e l y  3 0  y e a r s  

an d  o th e r s  f o r  16  y ea r s  i n  t he  M o r e mi  G a me  R es e r ve ,  B o t s w a n a .  

T h es e  ha ve  y i e l d e d  a  w e a l t h  o f  b eh a v io u r a l  i n f o r ma t i o n  c on ce r n ing  

th es e  an i ma l s  ( B u ss e ,  1 9 8 0 ) .  S o c i a l  b on d s  a nd  r e l a t io n s h ip s  

a mo n gs t  t h es e  n on - hu man  p r i ma t es  h av e  sh o w n  in t e r e s t i ng  r e su l t s ,  

s o me  o f  w h ich  M a r a i s  i d e n t i f i ed  a s  w e l l .  F r o m t h e  ab o v e  men t io n e d  

qu o te  i n  qu es t io n ,  M a r a i s  d es c r ib e s  a  s o c i a l  r e s p o n s e  f r o m th e  

ma l es  i n  t he  g r ou p  w h er eb y  th ey  p r o t e c t  t h e  y o un g  a nd  f e ma l e s  an d  

a l s o  p r o v id e  f oo d  an d  co mf or t  t o  t h e  f ema l es .  Sey f a r th  and  

Ch en n ey ,  ( 20 12 ,  p . 15 7 )  des c r ib e  h ow  f r i en ds h ip s  a r e  dev e lo p ed  

w i th in  t h e  g ro up  a nd  s t a t e s  t h e  fo l lo w in g   

… b a b o o n  m a l e s  a n d  l a c t a t i n g  f e m a l e s  a l s o  f o r m  s t r o n g  f r i e n d s h i p s .  T h e s e  

b o n d s  a r e  t h o u g h t  t o  h a v e  e v o l v e d  a s  a  r e s p o n s e  a g a i n s t  t h e  t h r e a t  o f  
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i n f a n t i c i d e  b y  r e c e n t  i m m i g r a n t  m a l e s … . L i k e  s e x u a l  c o n s o r t s h i p ’ s  w i t h o u t  

t h e  s e x ,  m a l e - f e m a l e  f r i e n d s h i p s  a r e  c h a r a c t e r i s e d  b y  h i g h  r a t e s  o f  

p r o x i m i t y ,  g r o o m i n g  a n d  m u t u a l  s u p p o r t … . I n  m a n y  c a s e s  t h e  m a l e  f r i e n d  

i s  t h e  i n f a n t s  f a t h e r  b u t  i n  a l l  c a s e s  t h e  m a l e  i s  a  l o n g  t e r m  r e s i d e n t  w h o  

w a s  p r e s e n t  i n  t h e  g r o u p  w h e n  t h e  i n f a n t  w a s  c o n c e i v e d .   

 

P a lo mb i t  and  o th e r s ,  ( 1 99 7)  d es c r i b e  i n  d e t a i l  ho w  t h e  ben e f i t  o f  

f r i en d s h i p  to  t h es e  l ac t a t i n g  f e ma l es  i s  d e r iv ed  f r o m th e  p r o t e c t i on  

o f  t h e i r  i n f an t s .  O th e r s  s ug ges t  t h a t  t h e s e  f e ma l es  a r e  no t  

dev e lop in g  f r i en ds h ip s  bu t  r a th e r  s ho r t  t e r m b en e f i t s .  F o r  e xa mp l e  

Ba r r e t  an d  H en z i  ( 2 0 02 ,  p .2 74 )  s t a t e   

T h e s e  r e s u l t s  a n d  o u r  p r e v i o u s  w o r k  t h e r e f o r e  s u g g e s t  t h a t  c h a c m a  f e m a l e  

g r o o m i n g  i n t e r a c t i o n s  r e f l e c t  t h e  s h o r t - t e r m  e x c h a n g e  o f  c o m m o d i t i e s  f o r  

a  v a r i a b l e  p r i c e ,  r a t h e r  t h a n  t h e  s e r v i c i n g  o f  a  f r i e n d s h i p  p e r  s e :  f e m a l e s  

a r e  ‘ b u s i n e s s  p a r t n e r s ’  n o t  f r i e n d s . ”  

 

Th es e  f r i end sh ips  a r e  b on d i ng  r e l a t i on s  acco mmo d a te d  by  su pp o r t .  

S up po r t  i n  t h i s  c o n tex t  d o e s  n o t  o n l y  r e f e r  t o  p r o t e c t io n  a nd  f o od  

p r o v i s i on in g  b u t  q u i t e  s ig n i f i c an t ly ,  g r o o mi n g .  G r o o mi n g  h as  a  f ew  

p r o po s ed  ben e f i t s  w h ich  i n c lu d es  e c t op a r as i t e  a nd  d eb r i s  r e mo v a l  

( M o o r in g  e t  a l . ,  1 99 6 ;  H aw len a  e t  a l . ,  20 0 7)  a s  w e l l  a s  t o  r ed uc e  

t en s ion  t h rough  t he  r e l ea se  o f  β - end or p h in s  o r  t he  “h appy  

ho r mo n es ”  ( K ev er n e  e t  a l . ,  19 8 9) .  B a r e l l i ,  ( 2 01 1 )  s ho w s  tha t  

i n c r e as ed  ma l e - f e ma l e  g r o o min g  o c cu r s  du r i ng  f e ma l e  oe s t r u s  o f  t h e  

W h i t e - H an d e d  G i b b o n s ,  Hyloba te s  I a r .  Co l e me na r e s  and  o t he r s  

( 2 0 02 ) ,  i de n t i fy  ma l es  g r oo min g  f e ma l es  mo r e  f r e qu en t ly  w h en  

f e ma l e s  a r e  s w o l l e n  o r  r ec e p t i v e  t o  ma t in g  a mo ng s t  t h e  h a mad ry as  

babo o ns .  

 

Ove ra l l  t he se  s t ud i e s  c l e a r l y  demo n s t r a t e  a l t r u i s m,  r e c ip r oca l  

a l t r u i s m an d  mo re  r ecen t l y  b io lo g i ca l  ma rk e r s  w h er eby  so c i a l  

beh av io u r s  su ch  a s  g r oo mi ng  an d  f oo d  p r ov i s ion in g  a r e  v a lu ab l e  

co mmo d i t i e s  t h a t  c an  b e  u s e d  to  f o r m o r  ma i n t a in  p a r tn e r s h ip s .  
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T he  f e ma le  no n- h uman  p r i ma t e  r o l e  w as  no t  f u l ly  u n de r s to od  un t i l  t h e  

l a t e  tw en t i e th  cen t u ry .  Be f o r e  t h i s  p e r iod  p r i ma t e s  w e re  ob s e r ved  by  

ma l e  r e sea r ch e r s  p r edo mi nan t l y .  Th i s  r e s u l t ed  in  a  s k ew ed  

i n t e rp r e t a t ion  o f  f e ma l e  b e h av iou r .  O nc e  mo r e  f e ma l e  ob s e r va t io ns  

w e r e  c a r r i ed  ou t  b y  f e ma l e  r e s e a r ch e r s  an d  o v e r  l o ng  p e r i od s  o f  t i me ,  

t h e  r o l e  o f  t h e  f e ma l e  i n d iv i d u a l  ch an ged  in  p r i ma to log y .  Resea r ch e r s  

s u ch  a s  J an e  G o o d a l l  a nd  D i an e  F o s s e y  ap p l i ed  t h e ms e l v e s  t o  

l on g i tu d i n a l  s tu d i e s  o f  p r i ma t e s ,  b u t  f o cu s ed  mo r e  in t en s e l y  on  

i d e n t i f y in g  th e  r o l e  o f  t h e  f e ma l e  i n  t h e s e  g ro u p s .  A s  a  r e s u l t  t h ey  

w e r e  a b l e  t o  d i s mi s s  t h e  a s s o c i a t ed  s t i g ma  th a t  f e ma l e s  a r e  

s u b se r v i e n t  and  o f  v e r y  l i t t l e  c o n s eq u e n ce  in  t h e  g r o u p  ( F o s s ey  1 9 8 3 ;  

G o o da l l ,  19 71 ) .  Res ea r ch e r s  a r e  d i s cov e r in g  th a t  f e ma le  so c i a l  

r e l a t i o n s h ip s  v a r y  sy s t e ma t i ca l ly  ac r o s s  p r i ma te  t ax a ,  mo s t  o f  w h ich  

i nc lud e  a f f i l i a t i v e ,  s exu a l  a nd  ag gr e s s iv e  co mp on en t s  ( S t e r ck  e t  a l . ,  

1 9 97 ) .     

Co mmun ica t i on  

I n  t e r ms  o f  v oca l i s a t io n  a nd  co mmu n ic a t ion  a mo n gs t  t h e  t r oo p ,  

M ara i s  r e a l i s e s  h ow  i mp or t an t  t h i s  a t t r i b u te  i s  w i th in  th e  g r ou p  by  

s t a t i n g :  

I f  y o u  l e a r n  t o  k n o w  t h e m  ( b a b o o n s ) ,  y o u  r e a l i z e  m o r e  a n d  m o r e  t h a t  t h e  

b a b o o n  l e a d e r  s e l d o m  o r  n e v e r  a c t s  o r  m a k e s  a  n o i s e  w i t h o u t  a  d e f i n i t e  

p u r p o s e  (Mar a i s ,  19 39  p . 45 ) .  

H e  i d e n t i f i ed  s u b t l e  c u e s  in  co mmu ni ca t i on  w i th i n  h i s  t r o o p  by  

s t a t i n g :  

W e  f i n a l l y  l e a r n t  t o  k n o w  t h e  b a b o o n s  w e l l  e n o u g h  t o  b e  a b l e  t o  

d i s t i n g u i s h  a l l  t h e  n o i s e s  t h e y  u s u a l l y  m a d e .  T h e r e  w a s  n o  p o s s i b i l i t y  o f  

m a k i n g  a  m i s t a k e  a b o u t  t h e  s o u n d s  w h i c h  d e n o t e d  p a i n  a n d  s u f f e r i n g  

(Mar a i s ,  19 39  p . 46 ) .  

A d d i t i o n a l ly  i n  a  s ep a r a t e  ch ap t e r  w h en  r e f e r r i ng  to  ea t i ng  h ab i t s ,  h e  

s t a t e s :  
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W h e n  i t  h a d  s a t i s f i e d  i t s e l f  t h a t  a l l  w a s  s a f e ,  i t  m a d e  a  s i n g l e  s o u n d  t h a t  

i m m e d i a t e l y  c a l l e d  t h e  t r o o p  d o w n  f r o m  t h e  m o u n t a i n  a n d  i n v i t e d  t h e m  t o  

t h e  f e a s t .  B u t  a s  l o n g  a s  i t  d i d  n o t  g i v e  t h e  c o m m a n d ,  t h e  t r o o p  w o u l d  n o t  

m o v e  ( M ar a i s ,  1 9 3 9  p .1 0 3) .   

V o ca l i s a t i on  i s  an  in t eg r a l  p a r t  o f  co mmu n i c a t io n  p e r t a in in g  t o  a l l  

ma mmal s  e s p e c i a l ly  w i th i n  g r eg a r iou s  g r o up s .  C o mmu n i c a t i on  i s  

neces s a ry  t o  a l l  an i ma l s  p rov id in g  v o c a l  c u es  f o r  a w ar en e s s  o f  

d an g e r ,  ma t ing  ca l l s ,  an d  q u i t e  un iq ue ly  f o r  s oc i a l  g r o o min g  ( n e e d e d  

f o r  d ev e l op me n t  a nd  ma in t en an ce  o f  b on ds  w i th in  g r eg a r iou s  

g r ou p ing s ) .  F o r  h igh ly  soc i a l  p r ima t e s ,  p r ec i s e  co mmu n ic a t i o n  o f  

e mo t io n a l  s t a t e s  an d  in fo r ma t i on  ab ou t  t h e  en v i r on men t  i s  c r i t i c a l ,  

f o r  ex a mp le  p r ed a t io n  a l a rms ,  p a in ,  ma t e  r e c o gn i t i on ,  ag g r es s i o n  a nd  

d o min an ce  e t c .  H i g he r  p r i ma t es  h ave  t h e  ab i l i t y  t o  p roduce  a  w id e  

r an g e  o f  s ou n ds ,  w h ich  th ey  u s e  in  ve ry  s ub t l e  w ay s .  F o r  i n s t an c e ,  

w h en  ju v en i l e  mo n k ey s  a re  t h r e a t e n ed  b y  an  o l de r  o pp o ne n t ,  t h ey  

s c r e a m w h ich  u s u a l l y  b r i ng s  he lp  a s  M a r a i s  r e co r d ed  i n  h i s  

o b s e rv a t i on s .  T h e s e  s ou n d s  d i f f e r  s u b t l y  depend in g  o n  t h e  in t en s i ty  

o f  t he  th r ea t  ( s ee  Lew i n  an d  F o l ey ,  2 00 4)  an d  th e  do mi n an ce  r an k  o r  

k in s h i p  o f  t he  ag g r es s o r .  Mar a i s  a l s o  id en t i f i e s  t h e  ch a ng e  i n  t o n e  

a nd  u r gen cy  d ep e n d i ng  o n  th e  ty p e  o f  p r e da t o r  ( l e op a r d ,  s n ak e ,  e t c . )  

and  a l th ou gh  t h e  d i f f e r en t  ca l l s  a r e  n o t  w o rd s  t h ey  d e f i n i t e ly  

sy mb o l i s e  mea n i n g .   

M a r a i s  h ad  a  go o d  un d er s t an d i ng  o f  t he  c o mmu n i c a t i v e  ab i l i t y  o f  t h e  

C h a c ma  babo o n  v i a  v o c a l i s a t io n  ( ba r k in g )  bu t  mo r e  i mp or t a n t l y  h e  

u n de r s to o d  th e  r e l ev an c e  o f  co mmu ni c a t i v e  p ow e r ,  e s pe c i a l ly  in  t h e  

w i ld .  H i s  co mmu n i c a t ion  o b s e r va t io ns  on  th e  Ch a c m a  b a bo o n  w er e  

l i mi t ed  t o  v o ca l i s a t io n  a s  h e  do es  no t  men t io n  f ac i a l  ex p r es s io n ,  bo dy  

l an gu ag e  a nd  n o n- ve r b a l  ge s tu r es .  V o c a l i s a t io n  an d  i t s  an a ly s i s  h av e  

b e c o me  mo r e  d e t a i l ed  in  t e r ms  o f  t he  me tho d o lo g y  ( q u an t i t a t i v e  an d  

q u a l i t a t i v e )  a s  w e l l  a s  t h e  t e c hn o l og i c a l  ad v an t ag e  o f  de f in in g  s ou n ds  

m o r e  a c c u r a t e l y .  F o r  e x a mp l e ,  K u d o ’s  s t udy  i n  1987  quan t i f i ed  t h e  

n u mb er  o f  g r oans ,  g r un t s ,  r o a r s ,  y akk in g ,  g r o w l in g ,  e t c .  f o r  t h e  

M a n d r i l l  ( Ma nd r i l l u s  sp h in x )  an d  co mp ar es  h i s  r e s u l t s  t o  o th e r  
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b ab o on s ,  w i t h  d i f f e r en t  en v i r o n men t a l  n i c h es ,  s oc i a l  s t r u c tu r e s ,  

f ee d in g  a n d  s l e ep i ng  pa t t e r ns .  

P l ay  

M ar a i s  mak es  n o t e  o f  t h e  i mp o r t an c e  o f  p l ay  a s  t h e  f o un d a t io n s  o f  

ch a r a c t e r  an d  be hav io u r .  P l ay  no t  o n l y  p r o mo t es  mo t o r  s k i l l  

a cq u i s i t i o n ,  p r ob le m s o lv i ng ,  gend e r  r eco g n i t i on  a nd  s ex  p l a y  b u t  

a l s o  c o mmu n i c a t i o n  o r  me ta - c o mmu n ic a t io n  ( D o lh in ow  an d  B i s ho p ,  

19 7 0 ;  Be r ko f f ,  197 2 ;  L a t t a  e t  a l . ,  1 96 7 ) .  T h e  a r t i c l e s  l i s t e d  b e lo w  

c l e a r l y  de mon s t r a t e  t h e  e f f ec t s  o f  p l ay .  T hey  a l so  d i s t i n g u i s h  

d i f f e r en t  man i f e s t a t i on s  i n  p l ay .  S o me  a n i ma l s  p l ay  t h r o ug h o u t  

t h e i r  l i v e s  w h i l e  o t h e r  a n i ma l s  l i mi t  p l a y  to  c h i ld  l e a r n i n g .  S o me  

no n - h u ma n  p r i ma t e s  p l ay  w i th  th e  s a me  s ex  ( ho r mon a l  b as i s  o f  s ex -

d i f f e r en c es  i n  p r i ma t e  p l ay  b eha v i ou r ) ,  ag e  an d  r an k  mor e  

f r eq u e n t l y  t h an  o t h e r s .  I n  s o me  p r i ma t es  t h e  f e ma l es  i n  t h e  g r o u p  

p l ay  mo r e  a nd  a r e  f ou n d  to  b e  mo r e  c r ea t iv e  a s  a  co n s e qu en c e  o f  

t h i s  i n c r eas ed  f r eq u en cy .  P l ay  can  a l s o  b e  r e l a t ed  to  s ton e  t oo l  

hand l in g  ( H u f f man ,  1 9 86 )  w h ich  i s  r e f l e c t ive  o f  s ton e  to o l  

man ip u l a t io n  an d  po s s ib ly  th e  d ev e lo p me n t  o f  cu l t u r e  f r o m o ur  

hu man  a nc es t r y .  P l ay  h as  a l s o  an a ly s ed  th e  d i f f e r en ces  wi t h in  a  

c ap t iv e  e nv i r on me n t  f o r  b ab oo n s  in  r e l a t i on  to  g r o omi ng ,  s o c io -

s ex ua l  b ehav i ou r  a s  w e l l  a s  a gg r es s io n  ( Y ou n g  e t  a l . ,  19 82 ) .  T h i s  i s  

a  s y n ops i s  o f  a  f e w  s tud ie s  c a r r i ed  ou t  o n  th e  f un c t i o n  and  pu r po s e  

o f  p l ay  w i th in  p r i ma t e s ,  h ow e ver ,  t h i s  t op i c  i s  q u i t e  b r o ad  and  

ex t en ds  o v e r  a  l a rg e  r ang e  o f  s o c i a l  an i ma l s ,  i n  pa r t i cu l a r  p r i ma t e s .  

M ara i s  co mmen t s  t h a t  t h e  b ab oo n  s p end s  t h r ee  qu a r t e r s  o f  i t s  l i f e  i n  

p l a y  and  p r ov id es  a  l e ng th y  de s c r i p t i on  o f  t h e  g a mes  t h e  y o un g  p l ay  

w i th in  t h e  g r ou p ;  b u t  a s  t o  ho w  th i s  p l ay  a f f ec t s  t h e i r  g r o wt h  and  

d ev e l op men t  h e  men t io ns  v e r y  l i t t l e  ( M ar a i s ,  19 39  p . 4 4 - 45 ) .  P l ay  

w i th in  p r i ma t es  h a s  b e en  i d en t i f i e d  by  n u mer ou s  a u th o r s  a s  b e i n g  an  

i mp or t an t  b eh av i o u r a l  ad ap ta t i on .  T h i s  a da p t a t io n  a l l o w s  f o r  i n f an t  

a nd  p a r e n ta l  bo n d in g ,  s o c i a l  g r o o mi n g ,  an d  p r ep a r a t i on  f o r  s ex u a l  
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c o mp e t i t i o n ,  l e a r n i ng ,  i mi t a t in g  an d  p r e da t io n  ( Y o un g  e t  a l . ,  1 9 82 ;  

Coe lho  e t  a l . ,  19 82 ;  S he t t l e wo r th ,  19 98 ) .   

S ex ua l  B eh av io u r  

Co n c e r n i ng  the  sexu a l  b eh av iou r  o f  t he  g r o u p ,  M ar a i s  s e e ms  to  

f l uc tu a t e  be tw een  w h a t  i s  no r ma l ly  s een  i n  a  b ab o on  t ro op  

( p o ly g a my )  an d  w h a t  he  f i n d s  in  h i s  s p e c i f i c  g r ou p  ( mo n og a m y ) .  ,  

Ro b er t  A r d r ey  i n t r od uces  Mara i s ’ s  S o u l  o f  t h e  A pe  b y  s t a t i n g  th e  

fo l l o w in g   

I n  M a r a i s ’ s  d a y ,  o n l y  t h e  m o s t  p e c u l i a r  o f  c i r c u m s t a n c e s  c o u l d  h a v e  m a d e  

h i s  o b s e r v a t i o n s  p o s s i b l e .  A s  h e  h i m s e l f  s u g g e s t s ,  t h e  c o n d i t i o n  w a s  n o t  

q u i t e  n a t u r a l .  H i s  t r o o p  w a s  l a r g e r  t h a n  a n y  s t u d i e d  r e c e n t l y  i n  t h e  

l i m i t e d  a r e a s  o f  A f r i c a n  g a m e  r e s e r v e s  a n d  i t s  s i z e  w a s  p r o b a b l y  d u e  t o  

i s o l a t i o n  a n d  l o w  m o r t a l i t y  o v e r  s o  m a n y  y e a r s .  T h e  r u l i n g  o l i g a r c h y  o f  

d o m i n a n t  m a l e s  w a s  n e c e s s a r i l y  l a r g e r .  A l s o ,  t h e r e  w a s  a  h i g h  r a t i o  o f  

m a l e s  t o  f e m a l e s  t h a n  i s  n o r m a l ,  i t  i s  t h e  i r r e p r e s s i b l e  m a l e  w h o  s u f f e r s  

t h e  h i g h e r  m o r t a l i t y  a t  t h e  h a n d s  o f  m a n .  ( M ar a i s ,  1 9 69 ,  p .2 5 ) .   

F r o m t h i s  s t a t e me n t  o n e  c o u ld  i d e n t i fy  w hy  he  f luc tu a t e s  b e tw een  

mo n o ga m y  an d  po ly gamy  a s  h i s  t r o op  n u mb er s  w er e  n o t  co n s i de r ed  

n a t u r a l .  

H e  a l s o  s e e ms  t o  b e  q u i t e  e mo t i ve  in  h i s  d es c r ip t io ns  o f  t he i r  s ex u a l  

b eh av io u r  w i th  a  s t ro n g  an th ro po ce n t r i c  f ee l i n g  in  h i s  w r i t i n g .  Th i s  

c an  b e  n o ted  in  h i s  c h ap t e r  L aw a nd  G overn m en t  a m on g  th e  B a bo on s  

i n  M y F r i en ds  th e  B ab o on s  ( M ar a i s ,  1 93 9  p .1 0 7) .  M ar a i s  s t a t e s :  

S e x u a l  r i v a l r y  i s  t h e  u s u a l  c a u s e  o f  d u e l s  i n  a l l  s p e c i e s  o f  a n i m a l s ,  b u t  i n  

o u r  t r o o p  n o t h i n g  o f  t h i s  s o r t  o c c u r r e d ,  t h o u g h  I  h a v e  r e a s o n  t o  b e l i e v e  

t h a t  i t  i s  n o t  s o  i n  a l l  t r o o p s .  T h i s  b r i n g s  u s  t o  t h e  c o n s i d e r a t i o n  o f  t h a t  

f o r m  o f  s e x u a l  b e h a v i o u r  w h i c h  w a s  t h e  r u l e  i n  o u r  t r o o p  d u r i n g  o u r  

a s s o c i a t i o n  w i t h  i t .  U s u a l l y  m a l e s  a n d  f e m a l e s  w e r e  e q u a l  i n  n u m b e r s .  

T h e r e  w e r e  a l w a y s  a  n u m b e r  o f  y o u n g  m a l e s  w i t h o u t  m a t e s .  A s  s o o n  a s  a  

f e m a l e  b e c a m e  s e x u a l l y  m a t u r e  t h e r e  w a s  u s u a l l y  a  c e r t a i n  a m o u n t  o f  

c o m p e t i t i o n .  O f t e n ,  h o w e v e r ,  c o m p e t i t i o n  w a s  c o m p l e t e l y  a b s e n t .  I n  s u c h  

c a s e s  a  s o r t  o f  u n d e r s t a n d i n g  a r o s e  b e t w e e n  a  y o u n g  m a l e  a n d  a  f e m a l e  

( b e f o r e  s h e  h a d  r e a c h e d  s e x u a l  m a t u r i t y  f o r  t h e  f i r s t  t i m e ) .  F o r  a  w e e k  o r  

t w o  b e f o r e h a n d ,  t h e  t w o  w e r e  c o n s t a n t l y  t o g e t h e r .  T h e  a w a k e n i n g  o f  f i r s t  
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l o v e  w a s  c l e a r l y  p e r c e p t i b l e .  T h e  y o u n g  m a l e  i n  m o s t  c a s e s  s h o w e d  h i s  

l o v e  b y  c o n s t a n t  a n d  u n t i r i n g  s e a r c h  i n  t h e  h a i r  o f  h i s  b e l o v e d .  I f  h e  

b r o u g h t  b a c k  m o r e  t h a n  o n e  m e a l i e  f r o m  a  r a i d  h e  s i l e n t l y  a l l o w e d  h e r  t o  

t a k e  o n e  f r o m  u n d e r  h i s  a r m - a n  a c t  w h i c h  n o t  a n o t h e r  o n e  i n  t h e  t r o o p  

w o u l d  h a v e  d a r e d .  H e  w o u l d  t u r n  o v e r  s t o n e s  f o r  h e r  a n d  s i t  w a t c h i n g  a s  

s h e  t o o k  a w a y  i n s e c t s  f r o m  i n  f r o n t  o f  h i m .  A t  n i g h t  t h e y  s l e p t  t o g e t h e r  

w i t h  t h e i r  a r m s  r o u n d  e a c h  o t h e r .  I n  s u c h  c a s e s  t h e r e  w a s  n e v e r  

c o m p e t i t i o n  f r o m  o t h e r  m a l e s .  W h e n  t h e  f e m a l e  h a d  i n  t h i s  w a y  c l e a r l y  

i n d i c a t e d  h e r  c h o i c e ,  t h e  m a r r i a g e  w a s  a c c e p t e d  b y  t h e  w h o l e  t r o o p  a s  a n  

a c c o m p l i s h e d  f a c t  ( Mar a i s ,  19 39  p . 10 7 - 1 08 ) .   

M a r a i s  w as  con v in c ed  t ha t  h i s  t r oo p  h ad  eq u a l  nu mb e r s  o f  ma l es  t o  

f e ma l es  an d  f o r  t h a t  r e as on  he  b e l i ev ed  t h a t  p o l y g a my  w a s  n o t  

p r e s en t  i n  h i s  t r o op .  W h en  he  r e f e r s  t o  o th e r  g r o up s  o f  b ab oo n s  h e  

s t a t e s :  

I n  t r o o p s  w h e r e  t h e r e  a r e  m o r e  f e m a l e s  t h a n  m a l e s ,  p o l y g a m y  w a s  t h e  

r u l e .  W i t h  u s  t h i s  n e v e r  o c c u r r e d ,  o r  a t  l e a s t  t h e r e  w a s  a l w a y s  a  d o u b t  

w h e t h e r  w h a t  a p p e a r e d  t o  b e  a  c a s e  o f  p o l y g a m y  r e a l l y  w a s  o n e .  A n d  t h i s  

w a s  d u e  t o  t h e  f a c t  t h a t  c o n j u g a l  i n f i d e l i t y  o f t e n  o c c u r r e d  (Mar a i s ,  

19 39 ,  p .1 08 - 10 9) .  

M ar a i s  i d en t i f i e s  p o ly g a my  w i th in  b ab o on s  bu t  r e l a t e s  t h i s  s o c i a l  

s t r uc t u r e  t o  ‘ con ju ga l  i n f id e l i t y ’ ,  hen ce  hu man i s in g  t h e  s o c i a l  

s t r uc t u r e .  M ar a i s  d oes  r e a l i s e  t h a t  h i s  t r o op  o f  b ab oo ns  w as  

d i s p l a y in g  u n n a t u r a l  n u mb er s  s o  h e  w a s  a w a r e  th a t  w h a t  h e  w as  

ob s e r v i ng  mig h t  n o t  h av e  b e en  t h e  n o r m.  I t  c o u ld  b e  c l a i med  th a t  

M ar a i s  w a s  be in g  a n t h r op o c en t r i c  i n  h i s  d e f in i t i on  o f  p o ly ga my ,  

w h e r e b y  h e  men t i o n s  “co n j u g a l  i n f i d e l i t y ”  i s  a  co n t r o v e r s i a l  o n e  a s  

he  co u ld  be  r e f e r r i n g  to  ma t e  s e l ec t i on ,  w h ich  w e  no w k now 

en co mp a s s es  a  w i d e  r an g e  o f  o pp or t un i s t i c  ma t ing ’ s  t h a t  d o  n o t  

f o l lo w  n o r ma l  e xp ec t a t io n  ( o ne  a lp h a  ma l e  s e c u r in g  ma ny  f e ma l es ) .  

Wh a t  M a ra i s  d e s c r i bes  a s  co n jug a l  i n f id e l i t y  co u ld  p os s ib ly  b e  

de s c r i bed  a s  ma t e  c ho i ce  i n  p r i ma tes .  F e mal e  ma t e  c ho i ce  f o r  

i n s t an c e  h as  be en  w id e l y  d i s cu s s e d  r eg a r d in g  p r i ma t es  ( K ed dy -

H ec to r ,  1 99 2 ;  Keddy ,  19 86) .T he  f ema le ,  i n  t h i s  i n s t an ce ,  w ou ld  

p r e f e r  c e r t a i n  b eh av i o u r a l  t r a i t s  i n  t e r ms  o f  ma t e  c h o i c e .  T h e s e  



 - 47 -  

i n c lu d e  s oc i a l  s t a tu s  ( h i g h e r  r a n k in g  f e ma l es  p r od uce  mor e  

o f f s p r ing  th an  s u b o r d in a t e  f e ma l es ) ,  f a mi l i a r i t y ,  p e r s on a l i t y  ( r e f e r  

t o  t h e  f r i en ds h ip s  a mo ng s t  b ab oo ns ,  a l s o  g r oo mi ng  f r e q uen cy )  and  

pa ren ta l  c a r e  ab i l i t i e s  ( s u c h  a s  ma l es  ca r r y in g  i n f an t s  a s  p a r t  o f  

t h e i r  c ou r t sh ip  b eh av io u r  t o w a r d s  f ema l es ,  g r o o min g  o f  i n f an t s ) .   

M o r e  s p e c i f i c a l ly  n u mber  o f  ma l e  t o  f e ma l e  r a t io  i s  i mp o r t a n t .  

C l a r ke  an d  o th e r s ,  ( 2 00 9 ,  p . 12 18 )  s t a t e  “ …  i n  s i t u a t i o n s  w h e r e  

i n f a n t i c i d e  i s  c o m m i t t e d  b y  m a l e s  n o t  p r e s e n t  a t  t h e  t i m e  o f  c o n c e p t i o n  ,  

f e m a l e s  m a y ,  i n  f a c t ,  f a v o u r  a  s t r a t e g y  a i m e d  a t  m a n i p u l a t i n g  t h e  p a t e r n i t y  

e s t i m a t e s  o f  m u l t i p l e  m a l e s  ,  r a t h e r  t h a n  o n e  a i m e d  a t  a u g m e n t i n g  t h e  

e s t i m a t e  o f  a  s i n g l e  m a l e . ”  F ema l e s  ca n  th e r e f o r e  mi n i mi ze  th e  r i s k  o f  

i mmi g r an t  ma l e  i n f an t i c i d e  b y  co n f u s i n g  p a t e r n i t y  a mo n g s t  t h e  

ma l es .  T he  b es t  d es c r ip t i o n  o f  Mar a i s ’ s  o bs e r v a t io n  o f  c on ju ga l  

i n f id e l i t y  i s  des c r ib ed  i n  ( A lb e r t s ,  20 0 3) .  In  t h i s  a r t i c l e  A lb e r t s  

i d en t i f i e s  t h a t  t h e  en e r gy  cos t  i n vo lv ed  i n  g ua r d i ng  mu l t i p l e  

l a c t a t i ng  f e ma le s  beco mes  i nc r e as ing ly  h igh e r  a t  t he  exp ense  o f  

l o w er  r an k i ng  ma l e s  s e cu r i n g  h i s  f e ma l es  a s  he  c an no t  i n t e r me d ia t e  

be tw een  the se  ma le s  o r  f i gh t  t h e m o f f ,   hen ce  a l l ow i ng  f o r  

s ub or d in a t e  ma l e  c op u l a t io n s  to  o c c u r .  A  mor e  p o t en t  o b s e rv a t i on  

w ou ld  b e  A lb e r t s ’  d es c r ip t i o n  o f  s n eak  co p u l a t io ns  w h i c h  r e f e r s  t o  

s u r r e p t i t i o us  ma t e ,  o p po r t un i s t i c  ma t i ng .  A lb e r t s ,  ( 20 0 3 ,  p . 82 3 )  

s t a t e s   

S n e a k  c o p u l a t i o n s  a r e  l i m i t e d  b u t  n o t  a b s e n t  i n  s p e c i e s  s u c h  a s  b a b o o n s ,  

w h i c h  t e n d  t o  l i v e  i n  o p e n  h a b i t a t s  w i t h  h i g h  v i s i b i l i t y ,  a n d  i n  w h i c h  

m a l e s  m a i n t a i n  c l o s e  a n d  c o n t i n u o u s  p r o x i m i t y  t o  t h e  f e m a l e s  t h e y  a r e  

m a t e  g u a r d i n g .   

A  mo re  r ecen t  s t udy  demo ns t r a t e s  t h es e  sneak y  copu l a t i on s  i n  

b ab o on s  ( Cr o ck f o r d  e t  a l . ,  2 00 7 ,  p . 88 5 ) ,  w h ereb y  s he  s t a t e s   

T o  m a x i m i z e  t h e i r  m a t i n g  s u c c e s s ,  i t  b e h o v e s  s u b o r d i n a t e  m a l e s  t o  

m o n i t o r  t h e  c o n s o r t  s t a t u s  o f  o t h e r s ,  b e c a u s e  t h e  e x i s t e n c e  ( o r  l a c k )  o f  a  

c o n s o r t s h i p  d e t e r m i n e s  a c c e s s  t o  r e c e p t i v e  f e m a l e s .   

M o r eo ver ,  t o d a y  w e  k n ow  th a t  t h i s  s p e c i e s  o f  mo n ke y  i s  c on f o r med  t o  

a  p o ly gamo us  so c i a l  s t r uc t u r e  ( J o hn s on ,  20 03 ;  A l t ma n  an d  A l be r t s ,  
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2 0 03 ) . W e  a l s o  k no w  as  S k in ne r  s t a t e s  t h a t  b a b o on  t r oo p  s i z e s  r e a ch  a  

max i mu m o f  1 3 0  in d iv id u a l s :   

C h a c m a  b a b o o n s  a r e  g r e g a r i o u s  a n d  l i v e  i n  t r o o p s  t h a t  m a y  n u m b e r  u p  t o  

1 3 0  i n d i v i d u a l s  i n  e x c e p t i o n a l  c a s e s  a n d  u n d e r  o p t i m u m  c o n d i t i o n s  

( S k inn e r ,  2 00 5 ,  p . 21 8 )  

 

M a r a i s  d ed i c a t e s  a  s u b s t an t i a l  a mo u n t  o f  w o r k  in  t h i s  ch ap t e r  t r y i n g  

t o  i l l u s t r a t e  t h i s  b eh av iou r  bu t  f r om a  an th r op o cen t r i c  and  a l mo s t  

f an t a s t i c a l  po in t  o f  v i ew .  He  s t a t e s :   

A s  f a r  a s  m y  e x p e r i e n c e  g o e s ,  I  h a v e  n e v e r  s e e n  a  m a l e  a t t e m p t  t o  r o b  b y  

f o r c e  t h e  a c k n o w l e d g e d  w i f e  o f  a n o t h e r  o r  t o  s t e a l  i t  b y  m a k i n g  l o v e  t o  i t .  

B u t  i t  o f t e n  h a p p e n e d  t h a t  a n  o l d  f e m a l e  f e l l  i n  l o v e  w i t h  a  y o u n g  m a l e  

b e f o r e  t h e  l a t t e r  h a d  a c q u i r e d  a  w i f e .  I n  s u c h  a  c a s e  t h e  o l d  f e m a l e  a l w a y s  

t r i e d  i n  t h e  s l y e s t  w a y  t o  l u r e  t h e  b a b o o n  J o s e p h  t o  h e r  i m m o r t a l  

p u r p o s e s ,  a n d  h e r  v i c t i m  w a s  n e v e r  p r o o f  a g a i n s t  t h e  t e m p t a t i o n s  o f  

P o t i p h a r ’ s  w i f e .  T h e  u n f a i t h f u l  f e m a l e  h a d  t o  b e  v e r y  c a r e f u l ,  f o r  i f  h e r  

t r u e  h u s b a n d  c a u g h t  h e r  r e d - h a n d e d ,  h e  p u n i s h e d  h e r  a n d  h e r  l o v e r  w i t h  

t h e  u t m o s t  r i g o u r  o f  b a b o o n  l a w .  A f t e r  h e  h a d  t h o r o u g h l y  t r o u n c e d  h i s  

w i f e ,  h e  w o u l d  t u r n  h i s  a t t e n t i o n  t o  h e r  g a l l a n t  w h o  u s u a l l y  t o o k  g o o d  

c a r e  t o  f l e e  b e f o r e  t h e  p u n i s h m e n t  o f  t h e  w i f e  h a d  b e e n  c o m p l e t e d … .  A n  

u n l a w f u l  l o v e - a f f a i r  l a s t e d  s o m e t i m e s  f o r  m o n t h s  i f  t h e  h u s b a n d  w a s  

u n u s u a l l y  s t u p i d  a n d  e s p e c i a l l y  a t  e a s e .  I t  w a s  i n  s u c h  c a s e s  w h i c h  d u r i n g  

o u r  e a r l y  a c q u a i n t a n c e  w i t h  t h e  t r o o p  w e  r e g a r d e d  a s  p o l y g a m y  ( M ara i s  

19 39 ,  p .1 09 ) .  

F u r the r mor e ,  h e  a dd s :  

T h e  q u i e t  w e d d i n g  o f  t w o  t h a t  h a d  f a l l e n  i n  l o v e  b e f o r e  s e x u a l  m a t u r i t y  

w a s  n o t  a  r e g u l a r  r u l e  a m o n g  o u r  t r o o p .  I n  j u s t  a s  m a n y  c a s e s  t w o  o r  t h r e e  

y o u n g  m a l e s  s i m u l t a n e o u s l y  c o u r t e d  a  y o u n g  f e m a l e  t h a t  h a d  r e a c h e d  

m a t u r i t y .  I f  t h a t  h a p p e n e d ,  t h e  f e m a l e  a l w a y s  p r e t e n d e d  c o y n e s s  a n d  r a n  

a w a y  w i t h  h e r  l o v e r s  i n  a  s t r i n g  b e h i n d  h e r .  T h e r e  w a s  n e v e r  a n y  v i o l e n c e  

o r  f i g h t i n g . . .  A s  s o o n  a s  t h e  f e m a l e  w a s  s o  w e a r y  t h a t  s h e  c o u l d  c o n t i n u e  

n o  f u r t h e r ,  s h e  i m m e d i a t e l y  a n d  c l e a r l y  i n d i c a t e d  h e r  c h o i c e  t h e r e  i s  n o  

a p p e a l  i n  b a b o o n  l a w .  W i t h o u t  t h e  l e a s t  o p p o s i t i o n  t h e  d i s a p p o i n t e d  

l o v e r s  a c c e p t e d  h e r  d e c i s i o n .  Q u i t e  c a l m l y  t h e y  w a l k e d  h o m e  t o g e t h e r  t o  

t h e  s l e e p i n g - p l a c e  w h i c h  t h e y  r e a c h e d  i n  t h e  p i t c h  d a r k  w i t h  t h e  

p o s s i b i l i t y  t h a t  a  l e o p a r d  m i g h t  c r o w n  t h e  e n d  o f  t h e i r  r a c e  w i t h  
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s l a u g h t e r .  T h e  m a r r i e d  p a i r  c a m e  h o m e  a l o n e  a n d  f r o m  t h a t  m o m e n t  t h e i r  

m a r r i a g e  w a s  a c k n o w l e d g e d  a n d  r e s p e c t e d  b y  t h e  t r o o p .  I t  w a s  n o t  a l w a y s  

t h e  w i n n e r  o f  t h e  r a c e  w h o  w a s  c h o s e n .  O f t e n  t h e  o f f e r  o f  t h e  w i n n e r -

p e r h a p s  a  l a r g e  s t r o n g  m a l e - w a s  r e f u s e d  i n  f a v o u r  o f  a  w e e k  o n e  f a r  

b e h i n d .  T h a t  i s  w h y  t h e  c o m p e t i t o r s  p e r s i s t e d  t o  t h e  e n d ,  n o  m a t t e r  h o w  

f a r  b e h i n d  t h e y  m i g h t  b e  l e f t .  I t  i s  a  r e m a r k a b l e  f a c t  a n d  o n e  a b o u t  w h i c h  

t h e r e  c a n n o t  b e  t h e  l e a s t  d o u b t  t h a t  t h e  f e m a l e s  c a n  a l w a y s  r u n  f a s t e r  a n d  

k e e p  u p  l o n g e r  t h a n  t h e  m a l e s .  E v e r y  m e m b e r  o f  t h e  c o u n c i l  ( l e a d e r s )  h a d  

o n e  w i f e ,  a n d  a m o n g  t h e m ,  a s  a l s o  a m o n g  t h e  v e r y  o l d  b a b o o n s  o f  t h e  

t r o o p ,  t h e r e  w a s  u n b r o k e n  c o n j u g a l  f i d e l i t y  ( M ar a i s ,  19 3 9 ,  p . 11 0 -

11 1) .   

M ar a i s ’ s  d es c r ip t i o n s  a nd  ob s e r va t i o ns  s ee m  to  f lu c t u a t e  b e t w een  

d r a ma  an d  r o man ce ,  w h er eby  th e  r ema i n ing  f ac t ua l  r e mn an t s  l a ck  

s c i en t i f i c  ob j ec t iv i ty .  Bas ed  on  th i s  l ack  o f  s c i en t i f i c  ob j e c t iv i ty  

f r o m h i s  de s c r i p t i ve  b e h a v i o u r a l  r e p o r t s  a s  w e l l  a s  h i s  w r i t i n g  s ty l e  

w h i ch  w a s  s o m e w h a t  r o man t i c i s e d  a n d  d i r e c t ed  a t  p u b l i c  

en t i ce me n t ,  o v e r a l l  app r a i s a l  f o r  h i s  w o r k  i s  q u i t e  l i m i t i n g  in  t e r ms  

o f  s c i en t i f i c  enq u i ry .  H o w ev er ,  i t  s h ou ld  b e  n o ted  th a t  w ha t  M ara i s  

w as  ob s e r v i ng  co u ld  p os s i b ly  h av e  b e en  th e  n a tu r a l  beh av io u r  o f  

Pa p ion in  s o c i e ty .  H i s  d es c r ip t iv e  t r ans l a t io n  o f  t h e se  o b s e r v a t io n s  

i s  t h e  p o i n t  a t  w h i c h  he  b e c a me  d e vo id  f r o m a bs o lu t e  o b j e c t i v i ty .  I t  

i s  i mpor t an t  t o  no t e  t h a t  “ ob j ec t i v e  s c i ence”  has  ch anged  ove r  t h e  

y ea r s ,  p a r a d i g ms  s h i f t ,  an d  p h i lo so p h i c a l  i n t e r p r e t a t i on  ch an ges  b u t  

s ig n i f i c a n t ly ,  M a ra i s  s t i l l  c o nd uc t ed  g o od  s c i e n c e  f o r  h i s  t i me .  

M ar a i s  c l e a r ly  r ec og n i se s  and  a c kn ow l e dg es  th e  b i a s  i n  

an th r o po c en t r i c  s c i e n c e  f ro m h i s  bo o k  So u l  o f  t he  A p e ,  b u t  s t i l l  

f a l l s  i n  a  t r ap  o f  d r a ma t i s in g  h i s  o b s e rv a t io ns  o f  po ly ga my  as  

‘ adu l t e ry ’  an d  ‘ p ro mi scu o us  w iv es ’ .  A s  men t io ned  p r ev io us ly  

M ar a i s ’ s  p op u l a r  mo no g r a p h  w as  mo r e  f o r  p ub l i c  en t e r t a in me n t  t han  

a  s c i en t i f i c  a u d i e n c e .  F o r  t h i s  r e a s o n  I  s us p ec t  t h a t  M a r a i s  w as  

co mf or t ab ly  an th ro po cen t r i c  i n  h i s  w r i t i n gs  mer e ly  t o  cap tu re  t h e  

pu b l i c ’ s  a t t en t io n  an d  a l s o  t o  r e l a t e  h i s  f i nd in gs  t o  t h e  l ay man .  

M or eo ve r ,  q uo t i ng  an  ex t r a c t  f r o m J an e  G o o da l l  r e c ou n t ing  h e r  

ex p e r i e n c e  i n  d e s c r i b i ng  p r i ma t e  b eh av io u r .  G oo d a l l  s t a t e s   
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O n e  b y  o n e ,  o v e r  t h e  y e a r s ,  m a n y  w o r d s  o n c e  u s e d  t o  d e s c r i b e  h u m a n  

b e h a v i o u r  h a v e  c r e p t  i n t o  s c i e n t i f i c  a c c o u n t s  o f  n o n h u m a n  a n i m a l  

b e h a v i o u r .  W h e n ,  i n  t h e  e a r l y  1 9 6 0 ’ s ,  I  b r a z e n l y  u s e d  s u c h  w o r d s  a s  

‘ c h i l d h o o d ’ ,  ‘ a d o l e s c e n c e ’ , ’  m o t i v a t i o n ’ ,  ‘ e x c i t e m e n t ’ ,  a n d  ‘ m o o d ’  I  w a s  

m u c h  c r i t i c i s e d .  E v e n  w o r s e  w a s  m y  c r i m e  o f  s u g g e s t i n g  t h a t  c h i m p a n z e e s  

h a d  ‘ p e r s o n a l i t i e s ’ .  I  w a s  a s c r i b i n g  h u m a n  c h a r a c t e r i s t i c s  t o  n o n h u m a n  

a n i m a l s  a n d  w a s  t h u s  g u i l t y  o f  t h a t  w o r s t  o f  e t h o l o g i c a l  s i n s -

a n t h r o p o m o r p h i s m .  C e r t a i n l y  a n t h r o p o m o r p h i s m  c a n  b e  m i s l e a d i n g ,  b u t  i t  

a l s o  h a p p e n s  t h a t  c h i m p a n z e e s ,  o u r  c l o s e s t  l i v i n g  r e l a t i v e s  i n  t h e  a n i m a l  

k i n g d o m ,  d o  s h o w  m a n y  h u m a n  c h a r a c t e r i s t i c s .  (G o oda l l ,  1 99 3 ,  p . 12 ) .   

F r o m t h e  ab o ve  men t i on ed  q u o t e  i t  i s  s ho w n  th a t  d u e  t o  o u r  

s i mi l a r i t y ,  a s s ig n i n g  h u man  q u a l i t i e s  t o  n on hu ma n  p r i ma t es  i s  a  f ac e t  

o f  o b se r v a t i on  a mo ng s t  r e s e a r ch e r s  t h a t  c ann o t  be  a v o id ed .  M ar a i s  

u s es  v e r y  s t r o n g  a n t h r op o c en t r i c  t e r mi n o lo g y  i n  h i s  d es c r ip t io n s  a s  

p o in t ed  o u t  s ev e r a l  t i me s  in  t h i s  s t ud y ,  h ow eve r ,  h i s  o b s e rv a t ion s  

s e e ms  to  be  a  t r u e  r e f l e c t io n  o f  w ha t  h e  w a s  o b s e r v i ng .  H i s  

i n t e r p r e t a t io n  o f  t h es e  o b s e r v a t io n s  mi g h t  b e  s ke w ed  an d  e mo t i v e ,  b u t  

u p on  c lo s e r  i n s p ec t io n  on e  cou ld  ac tu a l ly  f i l t e r  ou t  t h e  n a tu ra l  

o b s e rv a t i on s  f r o m t he  e mo t i ve ,  p e r s o n i f i ed  d e s c r ip t io n s .  A l so  M ar a i s  

i s  aw ar e  o f  t h e  d an g e r s  i nv o lve d  in  e l i c i t i n g  h u man  q u a l i t i e s  w h en  

o b s e rv in g  an i ma l s .  H o w ever  h e  i s  a l s o  a w a r e  o f  t h e  d i f f i cu l ty  

i nv o lv e d  i n  avo i d in g  th e s e  h u ma n  de s c r i p t i on s  a l tog e th e r .  M ar a i s  

s t a t e s   

O n  t h e  o t h e r  h a n d ,  o u t s i d e  t h e s e  d i f f e r e n c e s ,  t h e  m e n t a l  p r o c e s s e s  o f  t h e  

C h a c m a  g e n e r a l l y  a r e  s o  h u m a n - l i k e  t h a t  i t  p r o v e d  i m p o s s i b l e  t o  s u b m i t  

t h e m  t o  a  c r i t i c a l  e x a m i n a t i o n  w i t h o u t  a c c e p t i n g  a s  a  s t a n d a r d  o u r  

c o m m o n  h u m a n  e x p e r i e n c e .  ( M ar a i s ,  1 93 9 ,  p . 17 )  

 

ADD I CTION  A ND  DE P RE SSIO N 

M a r a i s ’ s  p r ob le m s  w i t h  h i s  ad d i c t io n  an d  dep r es s io n  a r e  s een  a s  

ma j o r  mo t i v a t in g  f a c to r s  f o r  w r i t i ng  a bo u t  t h e  b ab oo ns  ( M or r i s ,  

2 0 09 ) .  T h i s  b e co mes  c l e a r  i n  t he  ch a p te r  o n  A d d ic t i on  a n d  D ep re s s io n  

i n  h i s  T he  So u l  o f  t he  A pe .  I n  t h i s  t ex t  on e  can  a l mos t  i mme d ia t e ly  

r ec og n i s e  t h a t  M ar a i s  i s  r e l a t i ng  to  h i s  o w n  p e r s o na l  e x p e r i en c e  a s  an  
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o p iu m ad d i c t  a nd  s o meo n e  w h o  s u f fe r e d  e x t r e me  d e p r es s io n .  T h e  l o s s  

o f  h i s  w i f e  w a s  a  d i r e c t  c a u s e  o f  de p r es s io n  and  p o ss i b ly  a  r e a s on  f o r  

h i s  ad d i c t io n  an d  a l s o  a  po s s i b l e  r e a s o n  f o r  h i s  r e t r e a t  i n to  i s o l a t ion  

i n  t h e  W a t e r be r g  M o u n ta in s  ( Ro u ss e au ,  19 8 2) .  F u r th e r mo r e ,  f r o m th e  

s e c t io n  d es c r ib ed  abo v e  on  s ex ua l  b eh av io u r ,  M a r a i s  s e e ms  to  a l mo s t  

r o man t i c i s e  h i s  o b s e r v a t io n s  an d  t h i s  co u ld  e as i ly  b e  r e l a t ed  o n c e  

ag a in  t o  h i s  ow n  l i f e  w i th  p a r t i cu l a r  r e f e r en ce  to  t h e  l o s s  o f  h i s  w i f e .   

I n  A d d ic t i on  a nd  D e pr es s i o n  M ar a i s  h i gh l ig h t s  tw o  i mp o r t an t  t he o r i e s  

t ha t  a r e  s t i l l  b e in g  d i s c us s e d  to d ay :  t h e  u s e  o f  p sy cho t rop ic  e f f e c t s  t o  

a t t a in  s o me  s e ns e  o f  e u p h or i a  a n d  the  d iu r n a l  mo od  c h a ng es  

i de n t i f i e d  in  h u ma n  i nd iv id u a l s .  

P sy ch o t ro p i c  e f f e c t s   

M a r a i s  s u gg es t s  t h a t  ma ny  p r i ma t e s  ( h u ma n s  in  p a r t i cu l a r )  su f f e r  

f r o m “ th e  p a in  o f  c on s c io u sn es s ”  w h ich  i s  r e med i e d  by  th e  u s e  o f  

i n t o x ic a n t s .  M ar a i s  co n s i d e r s  t h i s  p a i n  o f  co n s c i o u s n es s  a s  a  f e a tu r e  

s p ec i f i c  t o  p r i ma t e s .  H e  q u o te s  t h e  r e po r t s  t h a t  t h e  C h a c ma  b a bo on  

h as  b e e n  o bs e r v ed  co ns u mi n g  to x ic  p l an t s  f r o m th e  f a mi ly  Cycad a co a  

( a l t ho u gh  he  n o te s  t h a t  h e  h i ms e l f  n ev e r  ob s e r ved  th i s ) .  M ar a i s  

c on d u c t e d  s tu d i e s  o n  th e  C ha c ma  babo o n  a s  w e l l  a s  o t he r  sp e c i e s  

s u ch  a s  t h e  “v e r v e t  mo n ke y  ( Cer co p i t h e c us  a e th io ps  p yg er y t hy r u s ) ,  

w a r tho g  ( P ha co ch oer u s  a e t h io p i cu s  ae th i op i c u s ) ,  s add l e  backed  an d  

man ed  j a ck a l  ( Pr o te l e s  c r i s ta tu s ) ,  a nd  k l ip s p r ing e r  (O r eo t r a gu s  

s a l t a to r ) ”  ( M ar a i s ,  1 9 70 ,  p .1 30 ) ,  w he r e by  h e  ad mi n i s t e r s  a l co h o l  t o  

t h e  an i ma l s  t o  t e s t  f o r  a d d ic t ion  a n d  a l s o  d e p r es s io n .  F r o m th es e  

e x p e r i me n t s  M ar a i s  co n c l u d e s  t h a t  n o  o t h e r  a n i ma l  e x c ep t  f o r  t h e  

b ab o on  had  s h ow n  s ig ns  a nd  sy mp t o ms  s i mi l a r  t o  t h a t  o f  hu ma n s  

w h en  r e f e r r i n g  t o  t h e  a d d i c t i v e  p ro pe r t i e s  o f  a l co ho l  and  t ob acco .  

H o w ev er ,  t h i s  co nc l us io n  w a s  b as e d  o n  i nc o n c lu s iv e  e xp e r i men t a l  

ev idence  mak ing  h i s  a r gu me n t  r a the r  weak .   

W h e n  ap p l i ed  to  h u man s ,  M ar a i s  c l e a r ly  i d e n t i f i e s  t h e  p a in  o f  

c on s c io u s n es s  a s  d ep r e s s i on  an d  c on c lu d e s  th a t  ev en  t ho u gh  hu man s  

h av e  v a r i ab l e  t e mpe ra men t s  t h e  p a i n  o f  co ns c i ou s n ess  a f f ec t s  u s  a l l .  
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Mara i s  c l a i ms  t h a t  w i th in  h u mans ,  c e r t a in  po pu la t i o ns  have  a  n a tu r a l  

i nc l i n a t io n  to w ar ds  t h i s  me l an ch o l y  an d  hence  in d uce  mor e  f r equ en t ly  

a n d  to  a  l a r g e r  ex t en t  t h e  u s e  o f  i n t o x ic a n t s .  M a r a i s  s t a t e s :  

P r o o f  t h a t  i t  i s  s o m e  t y p e  o f  m e n t a l  g l o o m  w h i c h  i n d u c e s  t h e  u s e  o f  

e u p h o r i c  p o i s o n s  i s  f u r t h e r  a f f o r d e d  b y  t h e  s t r e n g t h  a n d  u n i v e r s a l i t y  o f  

t h e s e  h a b i t s  a m o n g  p e o p l e s  i n  w h o m  m e l a n c h o l y  o f  t e m p e r a m e n t  i s  a  

d e f i n i t e  r a c i a l  c h a r a c t e r i s t i c .  T h e  R u s s i a n  p e a s a n t r y  a n d  t h e  C h i n e s e  

m i g h t  b e  c i t e d  a s  o u t s t a n d i n g  e x a m p l e s  o f  n a t i o n a l i t i e s  w h o s e  p e s s i m i s m  

a n d  l a c k  o f  j o y o u s n e s s  a r e  t h e  f i r s t  t r a i t s  t o  e n g a g e  t h e  a t t e n t i o n  o f  a  

s t r a n g e r ,  a n d  t h e r e  a r e  f e w  o t h e r  r a c e s  u p o n  w h o m  h a b i t s  o f  i n t o x i c a t i o n  

h a v e  g a i n e d  s o  s t r o n g  a  h o l d .  (M a r a i s ,  19 7 0 ,  p .1 2 1 ) .  

T h i s  a s p e c t  o f  M ar a i s ’ s  wo r k  h as  b een  co n s ide r ed  i n  much  d e t a i l  

a c r os s  d i s c ip l i n es ,  i n c lu d in g  p op  p sy ch o lo gy ,  fo lk  p sy ch o logy  and  

a l s o  Ev o l u t ion a r y  P sy cho lo gy .  To day  w e  u n de r s t and  th a t  t h i s  

t e mp er a men ta l  me l ancho ly  i s  c au s ed  by  dec r ea sed  a mo un t s  o f  

n eu r o t r an s mi t t e r s  su ch  a s  s e r o t on in  an d  d op a mi n e ,  w h ich  in  ex c es s  

l ev e l s  ha ve  moo d  s t a b i l i z i n g  a nd  mo od  en h an c i ng  e f f ec t s .  S ma i l  

( 2 00 8)  i n  h i s  s t u dy  o f  p sy ch o t r o p ic  mec h an i s ms  desc r ib es  ho w  

h u man s  ma n ip u l a t e  t h e i r  n eu r o ch e mi s t r y  b o th  i n t e n t i on a l l y  a nd  

u n in t en t i o na l ly  t o  a c h i ev e  an  a l t e r e d  moo d .  T h i s  man ip u l a t io n  r e f e r s  

t o  t h e  i n g es t io n  o f  no t  on ly  a l co ho l  a nd  v eg e t a t iv e  t o x in s  ( d i sc us s e d  

by  Mara i s )  bu t  a l s o  a  w id e  r ange  o f  n a r co t i c s ,  c a f f e i n e ,  c i g a r e t t e s  a s  

w e l l  a s  s ex  an d  ma s t u r b a t io n .  S ma i l ,  o f  c o u r s e ,  d oe s  n o t  s p e c i fy  

r ac i a l  cha r ac t e r i s t i c s  when  ex p l a in i ng  th e  u s e  o f  p s y ch o t r o p ic s  bu t  

r a t h e r  u t i l i z e s  a  h o l i s t i c  ap p ro ach  in c lu d i ng  a l l  hu ma ns  w i th  sp ec i f i c  

r e f e r en c e  to  cu l tu r a l  d i f f e r e n t i a t i o n .  I n  f ac t ,  S ma i l  ex t e nds  t he  above  

men t io n e d  ph en o men a  to  a l l  an i ma l s :  

A l l  a n i m a l s ,  a f t e r  a l l ,  e n g a g e  i n  m o o d - a l t e r i n g  a c t i v i t i e s .  T h e y  c o n s u m e  

f e r m e n t e d  f r u i t  a n d  n i b b l e  c a t  n i p .  T h e y  c u d d l e  a n d  g r o o m  a n d  p l a y .  S o m e  

d o m e s t i c  a n d  p e r h a p s  m o s t  g o l d e n  r e t r i e v e r s  h a v e  b e e n  b r e d  t o  e n j o y  t h e  

s e n s a t i o n  o f  b e i n g  s t r o k e d  a n d  t i c k l e d  b e h i n d  t h e  e a r s ;  t h e y  a r e  i n  a  

s e n s e ,  a d d i c t e d  t o  t h e  w a s h  o f  o x y t o c i n  o r  d o p a m i n e  o r  w h a t e v e r  i t  i s  t h a t  

i s  g e n e r a t e d  b y  p a t t i n g .  L i k e  o t h e r  p r i m a t e s ,  h u m a n s  a l s o  e n j o y  b e i n g  

g r o o m e d ,  t h o u g h ,  a s  w i t h  a l l  s u c h  t h i n g s ,  s o m e  l i k e  i t  m o r e  t h a n  o t h e r s .  
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L i k e  b o n o b o s ,  w e  e n g a g e  i n  t h e  p l e a s u r e s  a n d  b o n d i n g  e x p e r i e n c e  o f  

r e c r e a t i o n a l  s e x .  ( S ma i l ,  2 00 8 ,  p . 16 0 ) .  

F u r the r mor e ,  con ce r n ing  h u man s  S ma i l  sug g es t s :  

B u t  t o  t h e s e  b e h a v i o u r s  P a l e o l i t h i c  h u m a n  s o c i e t i e s  a d d e d  a  n e w  r a n g e  o f  

m o o d - a l t e r i n g  p r a c t i c e s ,  i n c l u d i n g  s o n g ,  d a n c e ,  r i t u a l ,  a n d  a  v a r i e t y  o f  

m o o d - a l t e r i n g  s u b s t a n c e s ,  o f t e n  c o n s u m e d  i n  t h e  c o n t e x t  o f  r i t u a l s  

( S ma i l ,  2 00 8 ,  p1 6 0) .  

M a r a i s  c ou ld  th e r e f o r e  b e  co n s i d e r e d  co r r e c t  i n  h i s  o b s e rv a t io n  o f  

p sy cho t r op i c  e f f ec t s ;  ho w ev er ,  t h e  mechan i s m he  u ses  t o  exp l a i n  t h i s  

t y p e  o f  p h en o me n a  w as  q u i t e  l i mi t e d  an d  s o me  o f  i t s  ap p l i ca t i o n  i s  

t od ay  co ns id e r ed  t o  b e  r ac i s t .   Th i s  p a in  o f  co ns c i ou s nes s  r e f e r r ed  to  

e a r l i e r  can  e as i l y  b e  r e l a t ed  t o  t h e  ch e mi ca l  i mb a l an ces  w i th i n  t h e  

i n d iv id u a l  d u e  to  a  r a n g e  o f  d i f f e r en t  p o ss i b i l i t i e s  s u c h  a s  d i e t ,  

g en e t i c  p r ed i s po s i t i on ,  t r au ma  o r  e ve n  th e  d e a th  o f  a  l o v ed  on e .   

D i u r na l  mo o d  c h a n g es  

Mara i s  a l so  d i s cus se s  a  ve r y  co ns t an t  moo d  chang e  a mon g s t  hu ma n s  

t ha t  o c c u r s  o n  a  da i ly  b as i s  w h i ch  h e  r e f e r s  t o  a s  H es p e r i an  

d ep r es s io n .  

T h i s  t y pe  o f  d ep re s s ion  i n c lud es  t he  cy c l i c a l  dep re s s ion  exp e r i enced  

due  t o  c i r cad i an  rhy th m chang es  i n  r e l a t io n  t o  s e a s o n a l  c h a n g es  

( M i l l e r ,  2 00 5) .  M ar a i s  no ted  th a t  h i s  babo o ns  ex p r es s ed  th i s  

d ep r es s io n  c lo s e  t o  s un s e t  o n  a  d a i l y  ba s i s .  T h e  e n t i r e  g r o u p  w ou ld  

q u ie t  d o w n ,  t h e  j u ven i l e s  w er e  h ud d l ed  to g e th e r  c l o s e  to  t h e  f e ma l es  

a nd  a  c lo u d  o f  me l an ch o ly  w ou ld  s u bd ue  t h e  g r o up .  

I n  mo d er n  t i me s  th i s  d ep r e s s ion  e nc aps u l a t e s  a  w id e  va r i e t y  o f  

d ep r es s iv e  s t a t e s  w h ich  w as  l ab e l l ed  Se as o na l  A f f ec t iv e  D i s o r de r  

( SA D) .  I t  w as  ho w ev er ,  o n l y  f o r ma l l y  i d en t i f i e d  an d  l ab e l l e d  a s  S A D  

in  th e  19 80s ,  by  Dr .  Norman  Rosen th a l  o f  t h e  N a t io n a l  I n s t i t u t e  o f  

Hea l t h  (Rosen tha l ,  1993 ) .  As  t h e  na me  i mp l i e s  p r e s en t a t i o n  o f  

sy mp to ms  o f  S AD  a r e  d i r ec t ly  r e l a t ed  to  t he  s eas o n s  ( i t s  sy mp t o ms  

a pp ea r  d u r i ng  o n e  s e as on  a nd  go  a w ay  w i t h  th e  n ex t ) .  A l s o ,  i t  i s  no t  



 - 54 -  

c l ea r  why ,  bu t  mor e  women  su f f e r  f r om SAD than  men ,  and  t hose  who  

l i v e  i n  n o r t h e r n  c l i ma t es  exp e r i e n c e  S A D  s y mp t o ms  t o  a  h i g h e r  

d eg r ee  t h an  th os e  w h o  l i v e  i n  t h e  s ou th e r n  c l i ma t e s  ( M i l l e r ,  2 0 05 ) .  

T he r e  a r e  ma in l y  f o u r  co mmo n  t y p es  o f  S A D  w hi ch  i n c l ud e s  

t r a d i t i on a l  S AD ,  S ub - sy ndr o ma l  S A D (w in te r  dep r e s s io n ) ,  R ev e r s e  

S AD  ( s umme r  d e p re s s ion )  an d  H es pe r i a n  dep r es s io n  ( M i l l e r ,  2 0 05 ) .  

H es pe r i a n  dep r es s io n  i s  t h e  r a r e s t  o f  t he s e  d ep r es s ive  s t a t e s  and  

b as i c a l l y  o ccu r s  w h en  the  su n  go es  do w n  in  t he  e v e n in g  an d  th e  

H e s p e r u s  s t a r  r i s e s  i n  t h e  s k y  ( K o ga n ,  20 0 4) .  M ar a i s  t h e r e f o r e  

i de n t i f i e d  th i s  f o r m o f  S A D  a pp ro x i ma t e ly  s i x  d ecades  be fo re  i t  was  

f o r ma l ly  a ccep ted ;  ho w ev er  h e  w as  n o t  t h e  f i r s t  t o  i d en t i f y  t h i s  t y p e  

o f  d ep r e s s i on .  

O v er a l l ,  w h a t  i s  mos t  n o t ab le  a bo u t  t h i s  a s p e c t  o f  h i s  w or k  i s  t h a t  h e  

u s es  an  a d ap t iv e  me t ho d  o f  un d e r s t and in g  b eh av i ou r .  W he n  r e l a t ing  

t o  t h e  p a in  o f  co n s c io us n es s  o r  h e s pe r i a n  d ep r e s s i on  o r  

n eu r o ch emi c a l  i mb a l a n c e s ,  M ar a i s  i de n t i f i e s  a  t r en d  i n  w h ich  h u man s  

a nd  o the r  an i ma l s  ad ap t ed  a  me tho d  o f  s e l f - in d uc e d  mo o d  a l t e r a t ion  

( u s ua l ly  eup h or i c  i n  n a tu r e )  w h ich  i s  d e f in e d  t od ay  a s  t h e  

p sy cho t r op ic  mech an i s m.  

 

                             S O L LY  Z U C K E R M A N   

S o l ly  Z u ck e r man  w a s  a  S ou th  A f r i c an  bo r n  s c i e n t i s t  a n d  n on - hu man  

p r i ma t es  w er e  cen t r a l  t o  h i s  r e s e a rc h  p ro g ram me ,  e s p ec i a l ly  i n  h i s  

e a r l y  c a r e e r .  H e n c e  b o t h  M ar a i s  a n d  Z u ck e r man  w er e  s c i e n t i f i c a l l y  

c lo s e  in  t e r ms  o f  t h e i r  i n t e r e s t  i n  p r i ma t e  b e hav io u r ;  h ow e ver ,  t h ey  

u s ed  ve r y  d i f f e r e n t  me t h od s  o f  s tu dy  h ad  d i f f e r en t  r e s e a r ch  f o c i ,  and  

c on s eq u e n t l y  ca me  u p  w i t h  d i f f e r e n t  r e s u l t s .  Z u ck e r man  i s  w e l l  

r ec og n i s e d  in  a n t h r op o logy  f o r  h i s  b ab oo n  s tu d ie s  an d  h i s  w o r k  w as  

f o r  a  l on g  t i me  co n s id e r ed  c l a s s i ca l ;  h e  s p ec i a l i s ed  in  r ep r od uc t io n ,  

p hy s io lo gy  an d  s o c i a l  beh a v i o u r  o f  b ab oo ns .  Z u c ke r man ’ s  

p r i ma to l o g i c a l  r e s e a r c h  s p r e a d  o v e r  t h r e e  d e c a d e s .  I n  t h e  1 9 2 0 ’ s  h e  

f o cu sed  o n  ma l e  d o min a n c e ,  i n  t h e  1 9 3 0’ s  h e  w as  co n c e r ned  w i t h  th e  
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c on t r o l  a n d  man i p u la t io n  o f  f e ma l e  r ep r od uc t io n  a nd  i n  t h e  1 94 0 ’ s  h e  

u s ed  mo n k e y s  a s  h u ma n  a n a l o g u e s  f o r  mi l i t a r y  e x p e r ime n t s .  

Z uck e r ma n  pu b l i s hed  tw o  s ign i f i can t  bo ok s  o n  p r ima t o log y ,  T h e  

S o c ia l  L i f e  o f  M o n k e ys  a n d  A p es  ( 1 93 2)  an d  F u n c t io na l  A f f i n i t i e s  i n  

M a n ,  M onk eys  an d  Ap es  ( 1 93 3 ) .   

I n ,  Th e  So c i a l  L i f e  o f  Mo n keys  an d  Ap es  ( 19 3 2) ,  he  co n c lu d e s  tha t  

p r i ma t es  f o l lo w  the  d i c t a t e s  o f  t h e i r  r e p r o d u c t iv e  phy s io l og ie s  t o  

f o r m ma l e  d o mi n a ted  f a mi l i e s .  H i s  r e s u l t s  w e r e  ma i n ly  ba s e d  o n  th e  

o b s e rv a t i on s  o f  c a p t iv e  b ab o o ns .  H e  p r e f e r r ed  th e  cap t i v e  s t ud i e s  a nd  

b e l i ev ed  th a t  p r i ma t o l og i s t s  mi s t ak en ly  lo ok ed  to  e tho lo g y  r a t h e r  

t h a n  p h y s i o l o g y  a s  t h e i r  f o u n da t io n  fo r  t h eo re t i ca l  mo d e l s .  

Z uc k e r ma n  w a s  ma i n ly  co nc e r ned  w i t h  p h y s io lo gy  an d  f u nc t io n a l  

s i mi l a r i t i e s  w h en  c o n s id e r i n g  p r ima t e  r e s e a r c h  ( M o r r e l ,  1 9 9 7 ) .  

H e nc e ,  Z u ck e r man  n ev e r  v e n tu r ed  mu ch  in t o  f i e l dw o rk  o bs e r v a t i on ;  

h e  p r e f e r r e d  th e  c ap t iv e  s t u dy  co n d i t i on s  w h ic h  a r e  c on t r o l l ed .   

Z uc k e r ma n  co mp l e t ed  mo s t  o f  h i s  r e s e a r c h  o n  p r i ma t e  beh a v i o u r  a t  

t he  H i l l ,  a  h a mad ry as  ( o r  y e l l o w )  babo on  ( P a p io  h am a d r yas )  

en c lo su r e  a t  t h e  R eg en t ’ s  P a rk  Zo o  in  Lo nd on ,  w h ich  w as  o pen ed  in  

M a y  1 9 25 .  Z uc k e r ma n’ s  s tu d ie s  a t  t h e  H i l l  l ed  h i m t o  co n c lu de  th a t  

ma l e  d o mi n a n c e  d e t e r mi n e d  th e  w a y  th e  c o l o n y  w as  d iv id ed  i n to  

f a mi l i e s .  I n  T h e  So c i a l  L i f e  o f  M o nk e ys  an d  A p es  h e  s t a t e s :  

T h e  c o n t i n u a l  s e x u a l  a c t i v i t y  o f  t h e  p r i m a t e  i s  p r o b a b l y  t h e  m a i n  r e a s o n  

u n d e r l y i n g  t h e  p e r m a n e n t  a s s o c i a t i o n  o f  t h e  t w o  s e x e s ,  f o r  u n l i k e  m o s t  

m a m m a l s  t h e  s e x e s  n e v e r  s e p a r a t e  ( Z ucke r ma n ,  1 9 32 ,  p .3 9 ) .  

O t he r  a s p ec t s  con ce r ned  t h e  p as s iv i ty  o f  f ema l e s ,  t h e  i mpo r t an c e  o f  

t he  s o c i a l  u n i t  an d  h o w  th e  v i s u a l  s ens es  a r e  u s ed  i n  p r i ma t es  a s  

o p po s ed  t o  o l f a c to r y  f o r  t he  a s s e s s me n t  o f  f e r t i l i t y  i n  a  f e ma l e .   

I n  1 93 0  h e  co nd u c t ed  a  b r i e f  f i e l d w o r k  i n  S o u th  A f r i c a  o n  w i ld  

b ab o on s  b u t  h i s  e xp ed i t i on s  u s ua l ly  t u r ned  i n t o  babo on  h u n t in g  t r i p s  

f o r  an a t o mi c a l  p u r p o s es .  A s  men t i o n e d  e a r l i e r  Z u c k e r ma n  d i d  n o t  

c on s id e r  f i e ld w or k  a s  a  s e r io u s  s c i e n c e .  H e  be l i ev ed  th a t  ma mmal s  
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s h o u ld  b e  t axo n o mi c a l l y  g r ou ped  acco r d in g  to  t h e i r  s ex ua l  

mech an i s ms  an d  a s  a  s eco nd a ry  c l a s s i f i c a t i on  h e  co ns id e r ed  s e l f -

d e f en ce ,  mo th e r - c h i ld  i n t e r ac t i on s  o r  mu tu a l  l e a r n i n g  a s  t h e  b es t  

o p t io n  ( F ed ig an  a nd  S t r um,  1 99 9 ) .  T h i s  i s  i l l u s t r a t ed  i n  h i s  

p u b l i c a t i o n  F u nc t io na l  A f f i n i t i e s  o f  M a n ,  M on k eys  a n d  A p es  ( 1 9 33 ) ,  

w h er eb y  h e  co nd u c t s  a  co mp ar a t iv e  s tu dy  be tw een  beh av io u ra l  and  

p hy s io lo g i ca l  ch a r ac t e r i s t i c s  ac r o s s  d i f f e r en t  sp ec i e s  o f  p r i ma t e s  and  

h u man s .  H e  lo ok s  a t  t h e  p r e s en ce  o r  ab s en c e  o f  b r eed in g  s eas o ns ,  

r ea c t io n s  o f  t h e  b lo o d  and  b lo od  t y p es ,  f a c i a l  mo v e men t s ,  d r in k ing  

me t h o ds ,  g r oo mi n g  an d  s ex u a l  s k i n .  Z u ck e r man ,  h ow e ve r ,  nev e r  

r ea l i s ed  t ha t  h i s  co lo n y  o f  h a ma dr ay a s  b ab oo ns  had  a  s h o r t ag e  o f  

f e ma l e  in d i v id u a l s  i n  t h e  z o o  w h ich  l ed  to  c o n s t an t  c on f l i c t  b e tw een  

ma l e s  t ry in g  to  s e t  u p  u n i ma l e  h a r e ms .  T h i s  w a s  w h a t  l e d  Z u ck e r man  

t o  hy p o th es i s e  th a t  s ex  w as  th e  m a jo r  mo t i v a t o r  i n  p r i ma t e  s o c i a l  

o r gan i s a t io n  to  t h e  d e t r i me n t  o f  s e l f - d e f enc e ,  mo t h e r - i n f an t  b on d ing  

o r  mu tu a l  l e a rn in g  ( Bu r t ,  20 0 6) .  

U p o n  h i s  r e t u r n  t o  E n g l an d  f r o m t h e  U S A ,  Z u ck e r m an  f o cu s e d  h i s  

a t t e n t i on  o n  en do cr ino lo gy .  H i s  w o r k  w a s  f ocu s ed  ma i n ly  a t  t h e  s t u dy  

o f  t h e  r e p r od u c t i v e  cy c l e .  Zu ck e r ma n  jo in ed  u p  w i th  A l l an  P a rk es  

( b io log i s t  an d  l e a d in g  f ig u r e  o f  e nd oc r i no lo gy  i n  t he  1 9 3 0 ’ s )  a nd  t hey  

i nv es t i g a t ed  th e  mens t r u a l  cy c l e  o f  p r i ma t es  and  t h e  e f f ec t s  o f  

a d mi n i s t e r in g  ho r mo n es  t o  a n i ma l s .  T h ey  w e r e  c o n c e r ned  w i th  

“ s ex u a l  s k in”  an d  ad mi n i s t e r e d  a  v a r i e ty  o f  h o r mo n e s  in  an  a t t e m pt  t o  

a s c e r t a i n  ce r t a i n  v i s u a l  e f f ec t s  t h a t  t h ey  b e l i e v e d  d em o n s t r a t e d  t h e  

p h as e  in  t he  o v a ry  a t  t h a t  s p e c i f i c  t i me .  H e  th en  ap p l i ed  h i s  

k n ow le dg e  and  r e s e a r c h  t o  t he  d ev e lo p me n t  o f  c on t r ac e p t i v es .  

T he r e a f t e r  h e  s t a r t ed  h i s  l a bo r a to r y  bas e d  co ncus s io n  s t ud i e s  o f  t h e  

1 9 4 0 ’ s .  H i s  a i m w as  t o  t e s t  t h e  r e l a t i o n s h i p  b e tw e e n  w h a t  i s  s ee n  o n  

t he  s u r f a c e  o f  t h e  p r i ma t e  bo d y  a nd  w h a t  h ap p e ns  i n t e r n a l l y .  H i s  

l ab o r a to r y  ba s ed  s t ud i e s  o n  n on - h u man  p r i ma t es  w as  a i med  a t  t e s t i n g  

p r o t ec t i v e  g ea r  f o r  t h e  p u r p os e  o f  w ar  w her eb y  the s e  an i ma l s  w ou ld  

s e rv e  a s  h u man  an a log u es .  
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Zucke r ma n  had  a  succes s fu l  c a r e e r  i n  p r i ma t o lo gy  a nd  h e  mad e  h i s  

r ep u t a t i o n  o n  th e  s t udy  o f  babo on  r ep r od uc t io n ,  p hy s io lo gy  and  so c i a l  

b eh av io u r .  H e  w as  mo s t  r e co gn i s e d  f o r  h i s  t ho r o u gh  w or k  do ne  on  

p r i ma t es  up  un t i l  t he  mi d - 1 93 0 ’ s .  T h i s  w o r k  w as  p ub l i s h ed  i n  tw o  

b o ok s ,  na me l y  h i s  T he  S oc i a l  L i f e  o f  M o nke ys  A pe s  an d  F u n c t io n a l  

A f f i n i t i e s  o f  M a n ,  M on ke ys  a nd  A p es  as  men t ion ed  p r e v i o u s ly .  

Z u c k e r ma n  f o c u s e d  h i s  r e s ea r ch  o n  s oc i a l  b eh av io u r  o f  p r i ma t e s  b u t  

mor e  spec i f i c a l l y  on  t he  ha madry as  baboon  b u t  nev e r  obse rved  t hes e  

an i ma l s  f o r  a  l ong  du ra t i on  i n  t he i r  na tu r a l  env i ron men t .   

 

                               D IS C U S S I O N  

M a r a i s  h as  h ad  a  co n s i de r ab l e  co n t r ib u t io n  to  t h e  h i s t o ry  o f  

p r i ma to l o gy ,  p r ed omi n an t ly  i n  h i s  n o v e l  me th od o l og y  w h ich  i s  mo s t  

n o tab l e  i n  t e r ms  o f  t h e  n on - cap t iv e ,  l on g - t e r m o b s e r v a t ion  o f  w i ld  

p r i ma t es  i n  t h e  w i l d .   

I t  s h o u ld  b e  men t i o n ed  t h a t  M ar a i s ’ s  o v e r a l l  i n t e r p r e t a t i o n s  a n d  

f in d ing s  a r e  n o t  a s  r e l i a b l e  a s  A r d rey  a r g ue s .  M ar a i s ’ s  d es c r ip t io n s  

w e r e  t o o  an t h r o p o c en t r i c ,  o c c a s io n a l l y  s u g g e s t iv e  o f  e mo t i o n a l  

p r o j e c t i o n  a nd  s ub je c t iv e  in t e r p r e t a t i o n  o f  t h e  behav io u r  he  ob s e r ved  

i n  t h es e  an i ma l s .  A n  un av o i dab l e  c on ce rn  l i e s  w i th in  t he  f ac t  t ha t  

M ara i s  w as  i n to x i ca t i ng  h i ms e l f  w i t h  o p iu m an d  h ow  th i s  cou l d  h av e  

a f f ec t ed  h i s  i n t e r p r e t a t io n  c on s eq u en t ly ;  h i s  u nd e r s t an d i ng  o f  p r ima t e  

o b s e rv a t i on s  w i l l  a lw ay s  be  q u es t io n ab l e .  C o n v er se ly ,  o n e  s h o u ld  b e  

mi n df u l  t ha t  w h a t  M ar a i s  w as  ob s e r v i ng  cou ld  h av e  b een  t h e  ac tua l  

b eh av io u r  o f  t h es e  babo on s  an d  th a t  h i s  i n t e r p r e t a t io n  a nd  t r an s l a t ion  

o f  t h es e  o bs e r v a t i on s  c o u ld  h a v e  b e en  s ke w ed  by  pe r s o na l  

s u b je c t iv i ty .  W h a t  I  a m s u g ge s t in g  i s  t ha t  w ha t  M ar a i s  co u l d  h av e  

b e e n  ob s e r v i ng  c ou ld  h av e  h ap p e ned  w i th in  h i s  s p e c i f i c  b ab oo n  t r oo p .  

F o r  ex amp l e  M a r a i s  d es c r ib es  b o t h  t oo l  u s e  a nd  man i pu l a t ion  t o  

p rocu re  f ru i t s  and  excav a t i o n  o f  t r enc h e s  to  co o l ,  h o t  s p r in g  w a t e r  

f r o m h i s  g r o up  o f  Ch ac m as  ( M ar a i s ,  1 96 9 ,  p . 53 - 5 5 ) .  T h i s  t r en ch  

e x c av a t io n  ha s  n o t  be en  o bs e r v ed  o t h e r  t h a n  i n  a  g r ou p  o f  E th io p i a n  
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b ab o on s  ( P a p io  c y ne cep h a l u s )  t h a t  exc ava t e  chann e l s  i n  t h e  s and  nex t  

t o  f r e e  r u n n in g  w a te r  a s  a  me a n s  o f  q u en ch i n g  th e i r  t h i r s t  ( H a mi l to n ,  

1 9 85 ,  p .4 5 4 ) ,  ( a l s o  r e f e r  t o  H uf f man ,  1 98 6  an d  F r ag as z y ,  2 00 4) ,  t oo l  

u s e  in  n on - h u ma n  p r i ma t e s .  H e nc e  M ar a i s  mi gh t  hav e  ob s e r ve d  

n a t u r a l  p h eno me n a  t ha t  ha s  no t  b e en  o bs e r v ed  o r  de sc r i bed  a s  y e t  b u t  

cou ld  ac tu a l l y  be  ex a c t ly  w h a t  happ en ed .  H i s  de sc r ip t i o ns  and  

i n t e r p r e t a t io ns  o f  b eh a v i ou r a l  ph en o men a  in  t he  Ch a c ma  co u l d  b e  

e x a gg er a t ed  o r  an t h r o po cen t r i c  bu t  t he  ac tua l  obse rva t i ons  s eem to  b e  

a ccu r a t e .  

M a r a i s ’ s  o ve r a l l  o b s e r va t io n s  an d  co n j ec tu r e s  d id  h i g h l ig h t  ce r t a in  

a spe c t s  t ha t  Zucke r man  co u ld  no t  a ch i eve  i n  an  “unna tu r a l ”  c ap t i v e  

e nv i r on me n t .  Z u ck e r man ,  i t  w ou ld  a pp e a r ,  w as  to o  s t r on g ly  f oc us e d  

o n  co n t r o l l ed  s e t t i ng s  in  an  e xp e r i men t a l  s i t u a t i on  an d  d id  no t  h av e  

mu ch  un de r s t and in g  fo r  an y  o the r  me t ho d ,  sp ec i f i c a l l y  t o  t h e  

u n s t ru c t u r ed  o b s e rv a t ion  s uc h  a s  t h o s e  M a r a i s  a pp l i e d .  Z u cke r man ’ s  

o w n  r e sea rch ,  h i s  ap p r oa ch  and  r e su l t s  a r e  no w  gen e r a l l y  ab an do ned ,  

b u t  h e  i s  s t i l l  co n s i de r ed  a s  i mpo r t a n t  i n  t h e  h i s to ry  o f  p r i ma t o lo gy  

a s  h e  w as  o ne  o f  t he  f i r s t  r e s e a rch e r s  t o  p r ov id e  a  co mp r ehen s iv e  

i n t e r p r e t a t io n  o f  s i mi an  s o c i e t y  a n d  h i s  s e mi n a l  s tu d i e s  p r o v id ed  a  

s t a r t i n g  po in t  an d  r e f e r en ce  f o r  man y  sub s eq uen t  p ro j e c t s  on  p r i ma t e  

b eh av io u r  ( P en n i man ,  1 95 2) .  

T he  b ab o o n  co lo n y  s t ud ied  by  Z uc ke r ma n  ha d  been  c r ea t ed  i n  19 25  

w i th  a  h un d r e d  ma l es .  B y  1 92 7  f i f t y - s ix  ma l e s  r e ma i n ed  a s  t h e  r e s t  

h ad  d i ed  f r o m i n j u r i e s  i n cu r r ed  be c a u s e  o f  t h e  h i g h  a g g r es s i o n  r a t e .  

I n  t h e  s ame  y ea r  t h i r t y  tw o  f e ma l es  j o in ed  th e  g r o up .  T od ay  w e  k no w  

t ha t  Zu ck e r man ’ s  co lo ny  co n t a in ed  t o o  ma ny  fo r e ig ne r s  i n  a  co n f in ed  

s p ac e  and  th e  s ex  r a t io  w as  inapp r op r i a t e  f o r  t ha t  sp ec i f i c  s p ec i e s  o f  

b ab o on .  M o r e  r e c en t  s tu d i e s  h a v e  d o cu m en t ed  th a t  h ay mad ry as   

b ab o on s  l i v e  i n  p o ly ga mo u s  s oc i e t i e s  ( s in g l e  ma l e  –  mu l t i - f e ma l e )  

a nd  t h e  ne ig hb o u r ing  ma t e s  e s t a b l i s h ed  r e l a t io ns h ip s  w i t h  o n e  

a no th e r  s u bs id es  a g g r es s io n  o ve r  f e ma l e s  ( K ummar ,  19 7 1) .   
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Z uc k e r ma n  w a s  u nd e r  t h e  i mpr es s io n  th a t  h i s  c o l on y  o f  b ab oo ns  a t  

t he  R eg en t s  P a r k  Z oo  w as  ex p r es s in g  n o r ma l  b ehav i o u r  an d  tha t  t h e  

s o c i a l  g r ou p in g  h e  w a s  o b s e r v in g  w as  r e l a t e d  to  s e x u a l  co mp e t i t i o n  

a s  t h e  b a s i s  o f  b ab oo n  s o c i a l  l i f e  ( Z uck e r ma n ,  1 9 32 ) .  H e  co nc lud ed  

t h a t  s in c e  f e ma l e  p r i ma t es  w er e  co n t i n u a l l y  r ec ep t i v e  a n d  s i n c e  ma l e s  

f o ug h t  so  v igo r ou s ly  ov e r  ac ces s  t o  f e ma le s ,  s ex  has  t o  be  t h e  d r iv ing  

f o r c e  b e h ind  p r i ma t e  s o c i e t y  (F ed ig an  an d  S t r u m,  1 9 99 ) .  M a l e  

d o min an ce  i s  t h e r e f o r e  d es c r ib ed  by  Z uc k er man  l i n k ing  s ex ,  

a gg r es s io n  an d  co mp e t i t i o n  a l l  o f  w h ich  i s  d i r ec t ed  to w ar ds  th e  ma l e  

h i e r a r ch y .  Th e  b e l i e f  t h a t  t h i s  ma l e  h i e r a r ch y  w as  sh a r ed  a mo ng s t  

p r i ma t es  w as  n o t  a s  ob v i o u s  a s  Z uc k e r man  an d  h i s  co n t e mp o r a r i e s  

w o u ld  h a v e  u s  b e l i ev e .  F o r  ex a mp l e ,  G ar l t an ’ s  ( 1 97 6)  s tu dy  s ho w ed  

t ha t  t h e  succes s  o f  Pa t a s  mo nk eys  ( E r y th ro ce bu s  pa ta s )  on  t h e  

s avann ah  w as  no t  ba s ed  o n  ag g r e s s iv e  ma le s  b u t  o n  o the r  

s p ec i a l i s a t i o n s  i n  a n a t o my ,  s u c h  a s  g r ou p  o r gan i s a t io n  and  s ex u a l  

d iv i s io n  o f  r o l e s .  M a r a i s ,  l i k e  Z u c ke r ma n ,  no t i c ed  a  h i e r a r ch y  a nd  

l aw  a mo n gs t  t h e  babo on s  b u t  u n l ik e  Z u ck e r man  h e  s ho w s  th e  

o r gan i s a t io na l  a n d  p r o t e c t i v e  a t t r i bu t e s  t o  t h es e  p he no men a  a s  

o p po s ed  to  d o mi n an ce  and  agg r es s i on  t h a t  Z u ck e r man  s t r e s s e s  f r o m 

h i s  r e s u l t s .  

A s  men t i o ned ,  M ar a i s ’ s  no n - cap t iv e  me t ho d  w a s  o n ly  ap p l i ed  a  

d ecad e  l a t e r  b y  a  r ecog n i se d  r e sea r che r ,  C l a r en ce  Ray  Ca rp en t e r  i n  

t he  1 93 0s .  C a r p en t e r  ( 1 93 4)  co n du c t e d  h i s  s t u dy  o f  H ow le r  mo n key s  

a t  B a r r o  Co lo r a d o  I s l and  in  P an a ma  ( F ed i g an  an d  S t r u m,  1 9 99 ) .  

C a r p en t e r  i n s i s t ed  th a t  d a t a  f r o m c ap t iv e  a n i ma l s  co u ld  no t  b e  

i n t e r p r e t e d  p r op e r l y  w i tho u t  b a ckg r o u nd  kn o w l ed g e  o f  t h e  s p e c i e s ’  

n a t u r a l  w ay  o f  l i f e .  M ar a i s  s h a r ed  th i s  p o s i t i o n .  C ar p en te r  c a r r i e d  o u t  

a  n a tu r a l i s t i c  s t udy  o f  Howle r  mon key s  (Al ou t ta )  an d  s u g ge s t ed  a  

w e l l  o r g a n i s ed  an d  c oo r d in a t ed  s o c i e ty  tha t  r e s u l t ed  f r o m a  n e t w o r k  

o f  mu tu a l i s t i c  s o c i a l  r e l a t i o ns h i ps .  S exu a l  r e l a t io ns h ip s  w er e  

b as i c a l l y  c o m mu na l ,  w i t h  f e ma l e s  mor e  a s s e r t i v e  a n d  s e x u a l ly  

mo t iv a t e d  du r i ng  ma t ing  th an  ma l e s .  T h r o ug h  mul t ip l e  ma t in g ,  

f e ma l es  a nd  ma l e s  be c a me  co nd i t i o n ed  to  man y  p a r tne r s  a nd  thu s  



 - 60 -  

es t ab l i s h ed  i mp or t an t  s o c i a l  an d  emo t ion a l  t i e s  e s s en t i a l  t o  g ro up  

c oh es io n .  

M a r a i s  f ou nd  th i s  a s  w e l l  i n  h i s  r e s e a r c h  o f  t he  Ch a c ma  b ab oo n  b u t  

h i s  i n t e r p re t a t io n  was  t o o  an th ro po cen t r i c  i n  t h e  s en s e  t h a t  h e  

cons id e r ed  t hes e  t o  be  a c t s  o f  ad u l t e ry .  Z ucke r man’ s  ob se r va t i on s  on  

s e xu a l  b e hav io u r  w a s  e r r o n eo us  i n  t h e  s en s e  t ha t  h e  n ev e r  i d e n t i f i ed  

b r eed in g  s eas on s  an d  w as  mi s t ak en l y  un de r  t he  i mp r e s s ion  t ha t  t h e  

p r i ma r y  r e as o n  f o r  t h e i r  y ea r  r ou n d  s oc i a l  b o n ds  w as  du e  to  s e x ua l  

a t t r a c t ion .  M ar a i s ’ s  de sc r i p t i on  o f  s ex u a l  b eh av io u r  w as  

a n t h r op o c en t r i c ,  b u t  he  co r r ec t l y  i d en t i f i ed  ( w i th i n  th e  n a tu r a l  

h ab i t a t )  t h e  n o r ma l  b r e ed i n g  p a t t e r n s .  F o r  ex a mp le ,  w h a t  M ar a i s  

d es c r ib es  a s  n a tu r a l  b r e e d i ng  p a t t e r n s  i n  h i s  g r o u p  ( mon og a my )  i s  no t  

s h a r ed  a mo n g  o t h e r  C ha c ma  babo o n s  f r o m mo r e  r e c en t  d a t a ,  h e  do es  

h o w ev er  r ea l i s e  t h a t  w ha t  h e  mi gh t  b e  o bs e r v in g  i n  h i s  g r o u p  i s  no t  

n e c es s a r i l y  t he  n o r m as  d i s cus s e d  p r ev io us l y .  I t  s ho u ld  b e  no t e d  tha t  

M a r a i s  do es  a c t u a l ly  i de n t i f y  po ly ga my  w i th in  h i s  g r o up  bu t  h e  

r e s o lv es  i t  t o  be  a du l t e ry ,  d i s lo y a l t y  e t c… ,  my  p o i n t  i s  t h a t  b a s ed  on  

t he  d i f f e r en t  s t y l e s  o f  ma t e  cho i ce ,  depend ing  o n  ma t r i a r cha l  

l i n eag es ,  n u mber  o f  ma l e s  t o  f e ma l e s ,  en e r gy  cos t s ,  r a nk ,  h i e r a r chy  

a s  w e l l  co nso r t  f o r ma t io n  an d  sn eak  cop u l a t i on s ,  Mar a i s  co u ld  ve ry  

w e l l  be  n o t i c in g  a c t u a l  b ab oo n  s ex u a l  b eh av i o u r  b u t  h i s  i n t e r p r e t a t i on  

i s  w ha t  c a t eg o r i s ed  h i s  mea n i n g  in to  s uc h  d r a ma t i c a l ly  hu man  

q u a l i t i e s  a s  ad u l t e r y ,  p romi s cu i ty  an d  s o  fo r t h ,  a l l  o f  w h i ch  a r e  

c o mp l e t e l y  n a t u r a l  b eh a v i o u r s  f o r  b ab o o n s .   

He  a l so  i den t i f i ed  t h e  dy na mi c  soc i a l  i n t e rp l ay  o f  ma l e  t o  f ema le  

i n t e r a c t i o n  un de r  t he  co n s t r uc t  o f  p o ly ga my  an d  in t e r - s ex ua l  

c o mp e t i t i o n  a s  a  con s eq u e n c e  o f  t h i s  b e h av io u r a l  p a t t e r n .  A l s o  

M a r a i s  a t  n o  po in t  men t i on s  th a t  t h e  s o c i a l  s t r u c t u r e  o f  h i s  t r o op  w as  

j eo p a r d i s ed  d u r in g  p e r i od s  o u t s id e  o f  t h e  s ex ua l  s e as on ,  h en c e  

d eb u nk in g  Zuck e r man’ s  c l a i m t h a t  s ex  i s  t h e  s t r u c tu r a l  co r e  w i t h i n  

t he  p r i m a t e  s oc i a l  coh es i o n ;  h ow e v e r ,  h e  d oe s  no t  g iv e  en ou gh  

s c i en t i f i c  d e t a i l  a s  t o  t h e se  o b se r v a t i o n s .   
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C o mp e t i t i on  o r  a g g r e s s io n  b e tw e en  g r ou p ’ s  ma l es  w a s  id e n t i f i ed  bu t  

n o t  t he s e  sh a r p  g r ad i en t s  o f  do min an ce  an d  sub mi s s ion  a mo ng s t  

e i t h e r  ma le s  o r  f e ma l e s  i d en t i f i ed  b y  Z ucke r ma n .  Th i s  i s  t h e  n a tu r a l  

w ay  o f  l i f e  o f  t h es e  b ab o o ns ,  s ub mi ss i on  an d  d o mi nan c e  i s  q u i t e  

o b v i ou s  i n  t h e  g r o up  bu t  n o t  t o  t h e  e x ten t  t h a t  Z u ck e r man ’ s  g r o up  o f  

b ab o on s  w a s  d i s p l ay in g .  Mar a i s ’ s  n o n - cap t i v e  a pp r o a ch  in  h i s  s tu d y  

c ou ld  p o s s ib ly  be  w hy  h e  n o t i c e d  t he  p r o t e c t i ve  r o l e  i n  ma le s  a s  

o p po s ed  t o  do mi n a n c e  an d  a gg r e s s i on  an d  w hy  h e  co u l d  r ec og n i s e  t h e  

s i gn i f i can t  r o l e  o f  t h e  f e ma l e  i n  t h e  g ro u p  a s  o pp os ed  t o  t h e  

a n e cd o t a l  v i e w  t h a t  t h e  f e m a l es  w er e  s u b s e r v i en t  t o  t h e  ma l es  an d  o f  

n o  s ig n i f i c an t  v a lu e  o th e r  t h an  f o r  r e p r od u c t iv e  ou tp u t .  

M ara i s ’ s  i n t e r p r e t a t i o n  o f  w ha t  h e  o bs e r v ed  w as  no t  a lw ay s  s t r i c t l y  

c o r r ec t  a c co r d in g  to  mo d e r n  co nv e n t io n a l  s c i e n c e ,  p a r t i c u l a r l y  h i s  

a n t h r op o c en t r i c  d es c r ip t i o n s  an d  d e d uc t io ns .  O v er  t h e  th r e e  y ea r s ,  t h e  

Wate rbe r g  Moun ta in s  became  popu l a t ed  by  hu mans ,  wh ich  n ega t i v e ly  

i mp ac t e d  th e  b ab oo n  p op u la t i on  to  t he  ex t e n t  t h a t  a  b o un ty  o f  10  

s h i l l i n gs  p e r  b ab o on  s ca lp  w as  o r d e r ed  by  the  g ov e r n men t  ( cu l l i ng  

d u e  to  t h e  in c r e as ed  n u mb e r  o f  babo o n  po p u la t io n  th a t  a c cu mu l a t ed  

o v e r  t h e  A ng lo -B o er  w ar ,  f a r me r s  c r op s  w e re  th r e a t e n ed ) .  A l s o ,  

M a r a i s  s e e ms  to  u n c r i t i c a l l y  ac c ep t  ( and  r epo r t  i n  h i s  wor k )  f a rmer ’ s  

t a l e s  w i t h  a  b l in d  e y e  w i t h o u t  an y  co n f i r ma t i o n  in  M y Fr i en d s  t h e  

B ab o on s  ( M ara i s ,  19 39 ) .  T he s e  f a r me r s ’  t a l e s  i n c lu d e  th e  b e l i e f  t h a t  

t he r e  ex i s t ed  a  sh o r t  h ead ed  babo on  an d  a  l o n g  h ead ed  babo on  w i th  

t he  p r io r  b e in g  s mar t e r .  T h e  i d e a  o f  tw o  s ep a r a t e  s p e c i e s  o f  b ab oo n  i s  

s t i l l  w i d e l y  b e l i e v e d  t o  b e  a  my t h  a mo n g s t  f a r mi n g  c i r c l e s  t o d ay  

( M o r r i s ,  2 00 9 ) .  O the r  fo lk  t a l e s  i n c lu d ed  b abo on s  k i l l i n g  y ou ng  

l a mb s  fo r  t h e  mi l k  i n  t h e i r  s t o mac h s  and  ch i ld ren  b e in g  r a i s ed  by  

b ab o on s  ( M ar a i s ,  1 93 9 ) .   

A l s o  th e  b ab oo ns  w er e  en t i c ed  w i th  me a l i e s  ( co r n  co b s )  t o  h a b i t ua t e  

t he  an i ma l s ,  hen c e  M ar a i s  u t i l i s e d  a  p r ov i s io n i ng  t e ch n i q u e ,  a  

p r ac t i c e  t h a t  w as  mu ch  c r i t i c i s ed  w h en  u s ed  by  l a t e r  r e s ea r ch e r s  t o  

d r aw  w i l d  p r i ma t e s  i n to  s t u d y  s i t e s  ( R e es ,  2 0 0 6 ) .  I t  i s  e a s y  t o  f i n d  

f l a w s  i n  M ar a i s ’ s  w or k  w i th  t h e  b en e f i t  o f  h ind s i g h t ;  ho w ev er  i t  
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sh o u ld  no t  be  f o r go t t en  t h a t  so me  l a t e r  r e se a r ch e r s  u sed  t h e  s a me  

h ab i tu a t i on  t e ch n iqu es .  S o me  p r i ma t o lo g i s t s ,  f o r  e x a mp le ,  h av e  

s u g ge s t ed  f l a w s  i n  J an e  G o od a l l ’ s  me th od o l o gy  by  po in t in g  o u t  t h a t  

h e r  f eed i n g  s t a t i o n s  to  a t t r ac t  t h e  G o mb e  c h i mp an z e es  co u ld  h av e  

a l t e r ed  n o r ma l  f o r ag in g  a n d  f e ed i n g  p a t t e r n s  a s  w e l l  a s  s o c i a l  

r e l a t i o n s h ip s  ( P ow e r ,  1 9 91 ) .   

A d d i t i o n a l ly ,  M ara i s  h ad  n o  a cces s  t o  l i t e r a t u r e  and  a  v e ry  mo d es t  

u n de r s t a nd in g  o f  co n te mp or an eo us  th eo r i e s  an d  in f o r ma t ion  s pe c i f i c  

t o  h i s  r e s e a r ch .  T h i s  mi gh t  hav e  i mp ed ed  h i s  w o r k  a nd  p r og r e s s ,  b u t  

a l t e rn a t iv e l y  i t  mi gh t  h av e  h ad  th e  p o s i t i v e  i n f lu en ce  o f  a l l ow in g  h i m 

t he  f r e e d o m to  d e ve lop  h i s  o w n  c r ea t iv e ,  no v e l  i d e as  w h ich  in c l ud es  

h i s  p io ne e r ing  n on -  cap t iv e  me t h od o l ogy  tha t  w as  n o t  t h e  n o r m a t  t h e  

t i me .  

M ara i s  c ou ld  r eco gn i s e  t h e  l i f e  h i s to r y  o f  t he s e  an i ma l s  and  

e mp h as i s es  t h e  i mp or t an ce  o f  p l ay ,  co mmu ni ca t i on ,  t h e  f e ma l e  r o l e  

and  t he  p ro t ec t ive  a t t r i bu t e  o f  t h e  h i e r a r ch y  f rom o bse rv ing  t he s e  

an i ma l s  i n  t he i r  n a tu r a l  en v i ron men t .  Zu ck e r man ’ s  ca p t i v e  app ro ach  

t o  obse r va t io n  w o u ld  no t  hav e  a l l owed  h i m to  i den t i f y  t he se  

p h en o me na  p r o pe r ly ,  b ecaus e  h i s  t r o op  o f  b abo o ns  ne e de d  no  

p r o t ec t i o n  f ro m t he  o u t s i d e  w i th in  t h e  co n f i nes  o f  cap t iv i t y  and  h e  

d id  no t  o bs e r v e  t he s e  b a b o on s  f o r  a  l on g  d u r a t ion  in  t he i r  n a tu r a l  

e nv i r on me n t .  I f  Z u ck e r ma n  had  u t i l i s ed  M a r a i s ’ s  me t ho d o l o gy  in  

t e r ms  o f  f i e ld  w o r k  an d  s p e n t  a  l o n g e r  d u r a t i on  o f  t i me  o bs e r v i n g  h i s  

t r o o p  o f  babo on s ,  h i s  r e su l t s  and  co n c lu s io ns  w o u ld  h av e  b een  mor e  

a ccu r a t e .  I r o n ica l l y ,  i n  t h i s  h i s to r y  i t  w as  s u gg es t ed  th a t  Zu ck e r man’ s  

w o r k  w as  r e s pe c t ed  by  f e l l o w  s c i en t i s t s  an d  r eco g n i s e d  d u r in g  th e  

e a r ly  twen t i e th  c en tu r y ,  bu t  n o t  any mor e .  M ar a i s  a t  t h e  o th e r  

sp ec t ru m o f  i n v es t i g a t i on  w as  d i s r eg a r ded  du r ing  t he  ea r ly  p a r t  o f  t h e  

t w en t i e t h  cen tu ry  b u t  h as  p i ck ed  u p  mu ch  mo me n tu m i n  t e r ms  o f  h i s  

r ec o g n i t i o n  a s  w e  en t e r  t h e  t w en ty  f i r s t  cen t u r y .  T h i s  co u ld  b e  d u e  t o  

h i s  p o s th u mo us l y  p u b l i s h ed  manu s c r i p t  The  So u l  o f  t he  Ape  b ecoming  

mor e  po p u la r  i n  p u b l i c  c i r c l e s  w i th  R ob er t  A r d r ey  an d  L e on  R o u s s ea u  

p o pu la r i s in g  h i s  i d e as  a nd  t he o r i e s .  
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I n  c on c lu s io n ,  M a r a i s  w as  n o t  a  p r o f e s s io na l  s c i en t i s t .  H e  nev e r  had  

th e  app r op r i a t e  t r a in in g  an d  h as  pu b l i s hed  v e r y  l i t t l e  i n  s c i en t i f i c  

j o u r na l s .  T h i s  i s  o n e  o f  t h e  r ea so n s  w hy  h i s  o b s e rv a t i on s  an d  i d e as  

w er e  n eg l e c t ed  f o r  a  l o n g  p e r io d  o f  t i me  an d  a t t r a c t ed  l i t t l e  p o s i t i v e  

r e a c t i on .  H ow e ve r ,  h i s  me th o do lo gy ,  a l t ho u gh  s t i l l  r e l a t i v e l y  c ru d e  

an d  s i mp l e ,  i s  n ow  gen e r a l l y  r ec og n i se d  a s  p i on e e r in g  an d  h i s  p l a c e  

in  t h e  h i s to ry  o f  p r i ma to l o gy  ack n o w ledg ed .  A l tho u g h  h i s  e f f o r t  

w as  t o  s t udy  p r i ma t e  b eh a v i ou r  i n  an  o b j ec t iv e  ma nn er  t h i s  w as  s t i l l  

ve ry  c r ud e ,  e t ho g r a ms  ( c a t a l og u e  o f  a n i ma l  b eh av io u r ) ,  f o r  

ex a mp le ,  w i l l  b e  i n t r o d u c ed  mu ch  l a t e r  i n  t h e  h i s to r y  o f  

p r i ma to lo gy .  F r om a  h i s to r i c a l  p e r s pec t iv e  t h i s  i s  i mp or t an t .  

Z u ck e r ma n  c r i t i c i s ed  M ar a i s  b ec au s e  h e  th o u g h t  no  u s e f u l  d a t a  

co u l d  b e  co l l e c t ed  u n d e r  c o n d i t i o n s  th a t  a r e  n o t  co n t r o l l ed  

ex p e r i me n ta l l y  and  mo d er n  p r i ma t o lo gy  p r ov ed  Z u ck er ma n  

in co r r ec t .  Th e r e fo r e ,  o n e  can  id en t i f y  th e  s ig n i f i c an ce  o f  M ar a i s ’ s  

s pe c i f i c  ap p r o a ch  ev en  t ho u gh  i t  mig h t  s e e m an e cd o t a l  i n  

co mp ar i s on  t o  cu r r en t  s c i en ce .  

M a r a i s  d i d  h av e  d i f f e r en t  q u es t i on s  he  w a n t e d  t o  an s w er  co mp a r e d  t o  

Z uck e r ma n  ( a s  d i s cu ss ed  in  th e  n ex t  ch ap t e r ) ,  t h e  ac t u a l  r e l ev an ce  

a nd  in f e r en c es  h e  mad e  f r o m h i s  o bs e r v a t i on s :  t h e  ev o lu t i o n  o f  

c on s c io u s n es s .  
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CHAPTER 3   

IN T RODU CTI ON 

T he  h i s t o ry  o f  t h e  evo lu t io n  o f  co nsc iou s n es s  i s  a  co mp l ex  o f  

d i f f e r e n t  d i s c ip l in es ,  o p in i o n s  a n d  i dea s  t h a t  we re  l a rg e ly  s h ap ed  by  

a  va r i e ty  o f  ex te r n a l  f ac t o r s .  O n e  o f  t h e  ma i n  d eb a t e s  t h a t  p e r s i s t  

w i th in  t h i s  h i s t o r y  i s  t he  n a t u r e - nu r t u r e  d eb a t e  w i th  s p e c i f i c  

r e f e r en ce  to  i n s t i n c t .  Th e  ex t e r n a l  i n f l uen ce  i s  co mp r i s ed  l a rg e ly  o f  

soc i a l ,  p o l i t i c a l ,  r e l i g ious  an d  econo mi cs  f ac to r s .  Thes e  i nduc e  

b e l i e f s  i n  a  men t a l  h i e r a r ch y  ap p l i ed  to  a l l  s pe c i e s  w i t h  hu ma n s  

d o min a t i ng ,  an d  a l s o  w i th i n  h u man s  w h er eb y  ce r t a in  p o pu la t io n  

g r ou p ing s  a r e  con s ide r ed  t o  b e  mor e  adv an ced .  Ov e r a l l  t h i s  h i s to ry  i s  

a  co n f l i c t i n g  o n e  w i th  ma n y  op en  en d s  and  v e ry  l i t t l e  ag ree men t .  Th e  

f o l lo w in g  s ec t ion  th e r e f o r e  a i ms  to  b r i e f ly  h ig h l ig h t  s o me  o f  t h e  

mor e  s ign i f i can t  po in t s  i n  t h e  h i s to ry  o f  E vo lu t io na ry  P sy cho lo gy  an d  

con t ex tu a l i s ing  th e  w or k  o f  M ara i s  w i th i n  t h a t  h i s to r y .  T h i s  h i s to ry  

t he r e f o re  ac t s  a s  a  t e mp l a t e  t o  u n de r s t and  h o w  and  wher e  M ar a i s  f i t s  

i n  and  a l s o  t o  i d en t i fy  w h a t  t h e  s c i e n t i f i c  v a l u e  o f  M ar a i s ’ s  w or k  w as  

i n  c o mp a r i s o n  to  h i s  co n t e mp or a r i e s  pe r t a in in g  to  t h e  ev o l u t i on  o f  

c on s c io u s n es s .  

 

A N TI QU I TY  T O  TH E  T W EN TY - F I RS T C EN TU R Y 

T he  o r ig in  a nd  d e v e l op me n t  o f  i d e a s  r e l a t i n g  t o  t h e  ev o l u t i on  o f  

c on s c io u s n es s  h av e  b een  a  d i f f i c u l t  s ub j ec t  t o  co mp r eh en d  an d  h as  

b e e n  g iv e n  mu c h  t ho u gh t  b y  p h i lo s o p her s  a nd  s c i en t i s t s  s p an n in g  a l l  

t he  w ay  f r o m an t i qu i ty  t o  t h e  2 1 s t  c en tu ry .  Con sc i ou s n ess  a s  a  

con cep t  i s  d i f f i cu l t  t o  d e f in e  and  a  va r i e ty  o f  d i f f e r en t  op in ions  and  

d i s c ip l in e s  h av e  b een  us ed  to  i n t e rp r e t  i t s  mean in g .  

S o c r a t e s  (4 70 -3 90B . C . )  a nd  P la t o  ( 42 8- 3 47 B. C . )  be l i ev ed  i n  t h e  

r a t ion a l i s a t io n  o f  t h e  s ou l .  P l a to  i n  p a r t i c u l a r  w a s  a  mind - bo dy  

d u a l i s t  w ho  c l a i me d  tha t  a  p e r s o n  i s  de f i n ed  b y  the  r a t i o n a l  mi n d ,  t h e  
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b o dy  be ing  an  e mb od i men t  i n  w h ich  th e  s ou l  o pe r a t e s  l i k e  a  p up pe t  

( L e ah ey ,  1 9 92 ) .  P l a to ’ s  s tu de n t  A r i s to t l e  ( 4 27 - 34 7  B .C . )  

d i s t i ng u i s he s  3  l e v e l s  o f  s o u l  a pp r o p r i a t e  t o  h i s  c l a s s i f i c a t i on  o f  t h e  

mi n d .  A r i s to t l e  u n l i k e  P l a to  d o e s  n o t  b e l i e v e  in  t h e  mi nd - b o dy  

d u a l i s m a s  be ing  s ep a r a t e ,  i n s t e ad  h e  be l i ev es  th a t  t h e r e  i s  a  l ev e l  o f  

i n t eg r a t i o n  be tw een  mi n d  an d  bo dy .  O ne  o f  A r i s to t l e ’ s  mo s t  

i n f lu en t i a l  f i nd in g s  i s  t h a t  o f  t h e  S ca la  Na tu r a e .  I n  t h i s  w o rk  

A r i s to t l e  d r i ves  a  h i e r a r ch ic a l  sy s t e m o f  ca t a lo g u in g  d i f f e r e n t  

an i ma l s .  Th i s  Sca la  Na tu r ae  was  l a t e r  i n co rp o r a t ed  in to  r e l i g iou s  

t he o r y  an d  i s  b es t  k no w n  as  t h e  G r ea t  Ch a in  o f  B e in g .  Th e  Sca la  

N a t u r a e ,  a n d  i t s  i mp l e me n ta t io n  t o  t h e  mi n d  i s  q u i t e  o b v i o u s  in  

A r i s to t l e ’ s  p h i lo s o p hy .  He  d i v i d es  t he  so u l  i n to  t h r ee  l ev e l s .  Th e  

n u t r i t i v e  s ou l  ( p l an t s ) ,  t h e  s ens i t i v e  so u l  ( an i ma l s )  an d  t he  r a t io n a l  

s o u l  ( h umans ) .  T h es e  th re e  l ev e l s  o f  s o u l  a r e  a l l  eq u ipp ed  w i th  th e i r  

o w n  mea n i ng  b u t  t h e  r a t i o na l  s ou l ,  t h e  a u to n o mo u s  s ou l  w h ich  

h u man s  o n ly  p o ss es s ,  h as  t h e  a b i l i t y  t o  t h in k .  A r i s to t e l i an  th o u g h t  

a nd  h i s  r e l i a nc e  o n  l og i c  a n d  e mp i r i c a l  f a c t s  hav e  b een  r i c h ly  u s e d  

t h r o ug ho u t  t h e  h i s to ry  o f  Wes t e r n  s c i e n c e  a nd  p h i lo s op h y .   

T h e  D ar k  A g es  w as  a  p e r i o d  i n  wh ich  r e l i g ious  dogma  became  th e  

c en t r e  o f  h u man  t ho u gh t  w i th in  w e s t e r n  c i v i l i z a t io n .  A l l  en qu i r i ng  

mi n ds  w e r e  ex p e c t ed  to  s e ek  s o lu t io ns  i n  t e r ms  o f  Ch r i s t i an  th eo lo gy  

a nd  u nd e r s t an d i n g  th e  h u man  mi nd  w as  n o  ex cep t io n .  T w o  

d i s t i ng u i s he d  ph i l o s o ph er s ,  S t  A ug u s t in e  ( 3 54 - 4 3 0  B .C . )  an d  S t  

T ho ma s  A q u in as  ( 1 2 25 - 1 274 )  t r i ed  e xp l a i n i n g  th e  h u man  mi n d  in  

t e r ms  o f  t h eo log y  b u t  u s ed  d i f f e r en t  me t ho d s ,  co a l e s c i n g  id eas .  Th e  

f o r mer  w as  d ep en dan t  o n  P la ton ic  p r i nc ip l e s  i n  h i s  t h eo ry  and  th e  

l a t t e r  o n  A r i s to t e l i a n .  A u g u s t i n e  u t i l i s ed  P l a t o  in  t h e  s en s e  th a t  b o th  

p h i lo s op h e r s  de t ach ed  th e  p a in  and  t u r mo i l  f r o m t h e  b ody  an d  f ocus ed  

o n  th e  he av en s  an d  th e  so u l .  T h e  me t h o d  o f  u nde r s t a nd i n g  th e  mi n d  o r  

s o u l  w as  to  i n t r o s p ec t i v e l y  an a ly se  t h e  s e l f  t o  g e t  c lo s e r  t o  G o d .  

H enc e  t h i s  s t ro ng  min d - b ody  dua l i s t  t h eo ry  was  b e ing  f u r th e r  

e mp h a s i s ed  in  t h e  w or k s  o f  A ug us t in e .  A ug u s t in e  w a s  a l so  a  f i r m 



 - 66 -  

b e l i ev e r  i n  t h e  i d e a  o f  i n s t in c t iv e  b eh av io u r  ( r e f e r  t o  The  Or ig ina l  

S in  H y po t h es i s ,  S to n e ,  1 97 7) .   

T ho ma s  A q u in as ’ s  t ho ug h  w a s  ba s ed  i n  A r i s to t e l i an  ph i l o s o phy .  

A q u inas  r e j ec t ed  t he  r ad i ca l  du a l i s m o f  so u l  and  b ody  f r o m th e  

P l a to n i c - A u g us t i n i an  th eo lo gy .  Th e  ma i n  f ac t o r  A q u i nas  con t r i bu ted  

t o  un d e r s t an d in g  o f  t h e  min d  w as  p a r t i t i on i n g  f a i th  f r o m r e as o n .  

A d d i t i o n a l ly ,  an d  equ a l l y  i mp o r t an t  w as  h i s  con ce r n  w i th  

d i s t i ng u i s h i ng  p e r s on s ,  w ho  h ave  s o u l s ,  f r o m an i ma l s .  A cco r d in g  to  

A q u inas  a n  an i ma l  kn ow s  on ly  p l e as u r e  an d  p a in ,  h u m an s  k no w  r i gh t  

f r o m w r on g .  T h i s  r e l i g i ou s  i n f lu en ce  l a s t e d  f r o m 40 0  to  16 0 0 A .D .  

d u r i ng  th e  M id d le  A g es .  F r o m t he  1 6 00 s  o nw ar d s ,  w i t h  t he  r i s e  o f  

R en a i s s a nc e ,  t h e  in f l uen c e  o f  Ch r i s t i an  th eo l og y  d ec l in ed  a nd  w h i l e  

b r oade r  r e l i g io us  f r a mew or k  w as  n o t  q u es t io ned  n ew  ide as  a n d  

e mp i r i c a l  d a t a  s t a r t e d  t o  s h ap e  t h e  s t u d y  o f  t he  mi n d  mor e  

p r o mi ne n t ly .  

W i l l i a m o f  O c kh am ( 12 9 0- 13 49 )  w as  men t i o n ed  a s  o n e  o f  t he  ea r ly  

e mp i r i c i s t s  w h o  be l i ev ed  t h a t  w h a t  mad e  u s  d i f f e r en t  f r o m an i ma l s  

men t a l l y  w as  o u r  ab i l i t y  t o  d e r iv e  men ta l  con cep t s  f ro m h a b i tu a l  

l e a r ned  e xp e r i en c e s .  A n i ma l s  w e r e  t ho u gh t  t o  be  r e d u c ed  t o  s i mp l e  

r e s p on s es  t o  ex t e r n a l  s t i mu l i .  Ro g er  B a c on  ( 12 14 - 12 92 )  s ha r ed  

O c kh a m’ s  b e l i e f  i n  t e r ms  o f  e mp i r i c a l  t h in k i n g  and  th e  s ig n i f i c a nc e  

o f  ma th e ma t i c s  i n  r ea ch i ng  an  u nd e r s t an d i ng  o f  n a t u r e .  H en c e ,  

c o mb i n ed  w i t h  h i s  ma t h e ma t i c a l  e mp h a s i s ,  B a co n  an t i c i p a t ed  t h e  

N e w to n i a n  f u tu r e ,  i n  w h ich  the  u n iv e r s e  w a s  pe r c e iv ed  a s  a  r a t i o n a l ly  

c o mpr eh e n s ib l e ,  d i v i ne ly  c r a f t ed  mac h in e .  T h e  b r a in  w as  b eg in n i n g  t o  

be  r eco g n i s ed  a s  t he  s ea t  t o  t he  sou l .  The  mech an i ca l  v i ew  o f  t he  

u n iv e r s e  w as  a pp l i e d  to  hu ma n i ty  an d  in  t h e  e i gh t e e n t h  c en tu r y  i t  w as  

u l t i ma t e l y  e mb o d i e d  in  t h e  behav io u r i s m an d  i n f o r ma t io n  p r oc e s s ing  

t he o r i e s  o f  b eh av i o u r .  ( L eah ey ,  1 99 2) .  

R en e  D es c a r t e s  ( 1 59 6 - 1 65 0 )  s t a r t ed  w i th  th e  su b je c t i ve  ex p e r i en c es  

i n  h i s  an a ly s i s  and  fo r  h im t he se  exp e r i en ces  o f  onese l f  we re  t h e  

b as i s  o f  c e r t a in ty  an d  u l t i ma te l y  o f  a l l  k no w l ed g e .  D es c a r t e s  b e l i e v ed  
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t ha t  i n t r o s p ec t io n  w as  th e  k e y  to  kn o w in g  t ru t h  a nd  r ea l i t y .  T he  a i m 

o f  un d e r s t an d in g  t r ue  s e l f  f r o m in t r o s p ec t io n  w as  th e  p r e mis e  i n  h i s  

t heo r y  o n  r a t i on a l i s m,  h en ce  th e  s t a t e men t  co g i to  e rg o  s u m  ( I  th ink  

t he r e f o re  I  am) .  He  d i s t i n gu i s h ed  b e tw een  t w o  l ev e l s  o f  ex i s t en ce ,  

p h i lo s op h i c a l ly .  T he  tw o  l e v e l s  a r e  d iv id ed  in to  t h e  phy s i ca l  w or ld  

( o bs e r v ab l e  e n t i t i e s )  an d  th e  men t a l  w o r l d  ( non - ob s e r vab l e  en t i t i e s ) .  

T h i s  w as  t he r e f o r e  a  d i s t i n c t ly  dua l i s m s y s t e m.  D e sca r t e s  a s  t h e  

r a t i on a l i s t  an d  B acon  a s  t h e  e mp i r i c i s t  w er e  t o  pe rp e tu a t e  a  d i v ided  

p a r ad ig m in  t e r ms  o f  co n s c i ou s n es s ,  na me l y  b e tw ee n  th e  n a tu ra l  

s c i en ces  an d  th e  h u man i t i e s .  (L ow ry ,  19 71 )  

A n  i mpo r t an t  ph i lo s o ph e r  i n  t h e  l a t e  s i x t een th  cen tu ry  w ho  ex pr es s ed  

h i s  v i ew s  on  t h e  l i mi t a t i o ns  o f  hu mans  w as  Mich e l  d e  Mo n ta ign e  

( 1 53 3- 1 59 2 ) .  M on ta i gn e  d en i ed  h u ma ns  a  s pe c i a l  p l a c e  i n  n a t u r e  

g iv en  to  t h e m b y  Ren a i s s a nce  t h ink e r s  s uch  a s  Des ca r t e s .  Th i s  v i ew  

c on t in u ed  to  g r o w ,  cu l mi n a t in g  in  D ar w in ,  F r eu d  an d  S p enc e r  t o  

men t i on  a  f ew .  The  hu ma n  cen t r ed  id eo l o gy  w as  s h a t t e r ed  in  t h e  

s e ven t e en th  cen tu r y  an d  b r u sh ed  a w ay  in  t he  e ig h t e en t h  c e n tu ry  

w h er eb y  n a tu r e  ( a n d  hu ma n s  a s  p a r t  o f  i t )  beco mes  th e  t op i c  o f  

c on ce r n .   F r anc i s  B a co n  s u gg es t e d  t ha t  n a tu r e  i s  t o  b e  i nv es t ig a t e d  by  

e xp e r i me n t  an d  e xp la in e d  me c h an i s t i ca l l y ,  w h ich  i s  ho w  s c i en c e  

c h a ng ed  w e l l  i n t o  th e  e r a  o f  D ar w in  a n d  u p  to  t od ay .   

H i s to ry  sho w s  co mp e t in g  v i ew s  pe r t a in ing  t o  t h e  so u l  ( mind )  and  

b o dy .  T hey  a r e  e i th e r  s ep a r a t e  en t i t i e s  o r  i n t eg ra t e ;  h o w eve r ,  t h e  

mi n d  ov e r  t i me  i s  u nd e r s to o d  to  r e s id e  in  t h e  b r a in  an d  n o t  t o  ex i s t  a s  

a  s ep a r a t e  en t i t y  ou t s id e  o f  t h e  b r a in  (b o dy ) .  Co ncur r en t l y  t he  i d ea  o f  

t he  so u l  ( min d )  be ing  a  u n i qu e  h u man  q u a l i t y  l o s es  g en e r a l  

a cc e p t a n c e  a n d  a l l  an i ma l s  a r e  b e l i ev ed  t o  p o s s es s  a  s o u l  ( mi n d ) .  

Bo th  t h e se  con cep t s  a r e  k ey  f ac t o r s  i n  t he  h i s to ry  o f  t h e  

u n de r s t a nd in g  o f  t h e  mi nd  a nd  co ns c i ou s n e ss .  L ea d in g  i n t o  th e  

n in e t e en t h  c en t u ry ,  D ar w in ’ s  t h eo ry  o f  ev o lu t i on  by  na tu r a l  s e l e c t ion  

c h a ng es  t he  e n t i r e  p a r ad ig m i n  t e r ms  o f  t h i nk in g  an d  u nd e r s t an d ing  

t h e  mi n d .  
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EV O L UTI ON A R Y  T H EO R Y 

The  word  evo lu t i o n  ha s  b een  app l i ed  t o  d i f f e r en t  con cep t s  o f  chan g e  

( B ow le r ,  1 9 75 ) .   

T h e  L a t i n  w o r d  e v o l u t i o  m e a n s  “ t o  u n r o l l ”  i m p l y i n g  n o  m o r e  t h a n  t h e  

u n p a c k i n g  o f  a  s t r u c t u r e  a l r e a d y  p r e s e n t  i n  a  m o r e  c o m p a c t  f o r m  a n d  p r i o r  

t o  t h e  l a t e  1 8 0 0 ’ s  w a s  c o n f i n e d  t o  r e f e r r i n g  t o  g o a l  d i r e c t e d ,  p r e -

p r o g r a m m e d  p r o c e s s e s  s u c h  a s  e m b r y o l o g i c a l  d e v e l o p m e n t  (Bowler, 2003, 

p.8) 

H e nc e ,  i t s  f i r s t  u se  in  b io lo gy  w as  to  d es c r ib e  t he  dev e l op me n t  o f  t h e  

e mb ry o .    

I n  t h e  l a t e  s ev en t e e n t h  c en t u ry  a  w o r ld v i ew  s t a r t ed  t o  e me r g e  t h a t  h as  

a  co mpr o mis e  b e t w e e n  t h e  d e ma n d s  o f  t h e  n ew  s c i e n c e  a n d  t h e  

t r ad i t i on s  o f  t h e  o l d  r e l i g io n  b as ed  w or ld v i ew .  Th e  p r edo mi n an t  

b e l i e f  co ns i de r ed  n a tu r e  a s  a  l a r g e l y  ma t e r i a l  sy s t e m,  b u t  d es ig n e d  by  

G o d  in  t h e  f a i r ly  r ec en t  p a s t .  I n  t h e  f o l low i n g  c e n tu r y  man y  a s pe c t s  

o f  t h i s  be l i e f  c a me  u n de r  t h r e a t .  D ev e lo p me n t s  i n  g eo l og y  an d  

p hy s i c s ,  i n  t h e  s tu dy  o f  t h e  e a r t h ’ s  c r u s t ,  h ad  a l r e a dy  s u gg es t e d  th a t  

t h e  p l a n e t  h ad  b ee n  s i g n i f i c a n t l y  mo d i f i ed  s i nce  i t s  o r i g in .  I t  b eca me  

i nc r ea s in g ly  d i f f i cu l t  t o  b e l i e v e  th a t  t h es e  ch a n ges  c o u ld  b e  

a cco mmo d a t ed  w i t h i n  t h e  o ld  t i me  s ca l e  w h ich  w as  app r ox i ma t e ly  

6 0 00  y ea r s .  J a mes  U ss h e r ' s  ( 1 5 81 - 1 65 6 )  w or k ,  An na les  v e t e r i s  

t e s ta m en t i ,  a  p r im a  m un d i  o r ig in e  d ed uc t i  ( A n na l s  o f  t h e  O ld  

T es t a me n t ,  d ed uc e d  f r o m th e  f i r s t  o r i g i n s  o f  t h e  w or ld ) ,  i n c lu d e d  th e  

t heo log i ca l  age  o f  t he  ea r t h  a t  4000  B . C .  (Bo w le r ,  19 8 9) .  Th i s  w as  a  

ma j o r  co n c e r n  fo r  many  Ch r i s t i an  s cho l a r s  bu t  a  mo r e  s e r io u s  

cons id e r a t i on  w as  t he  i nc r ea s ing  nu mb er s  o f  r ad i ca l  t h inke r s  w i l l i ng  

t o  ch a l l e n ge  n o t  o n ly  t he  b ib l i c a l  s t o ry  o f  c re a t io n ,  b u t  a l s o  th e  v e r y  

f o un da t io ns  o f  t h e  Ch r i s t i an  r e l ig i on .  A s  me n t i on ed ,  o ne  o f  t h e  

e a r l i e r  i dea s ,  na mely  a  me d iev a l  co ncep t ion  o f  T he  Ch a in  o f  B e ing  

w a s  q ue s t io n ed  w i th  th e  r i s e  o f  t h e  ma t e r i a l i s m ph i lo s o phy  an d  th e  
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c h a ng in g  w o r ldv ie w .  T h e  C ha in  o f  B e ing  w as  t h e  b e l i e f  t h a t  h u man s  

p e r c e iv e  th e ms e l v es  a s  t h e  h ig hes t  f o r m o f  l i f e  on  e a r th  an d  a s s u me  

t ha t  a  h i e r a r ch i c a l  c a t e g o ry  b e  a pp l i e d  th r o ug h ou t  t h e  an i ma l  

k in g do m.  I t  w as  a  co mp l e t e  s y s t em:  ev e ry  l i nk  in  th e  ch a in ,  f r o m 

a mo eb a  to  h u man ,  G o d  h ad  d i sp l ay ed  h i s  pe r f ec t i on  by  c r ea t i n g  ev e ry  

l i n k  ( B o wl e r ,  19 8 9) .   

A n  i mp o r t an t  a sp e c t  o f  T he  C ha in  o f  B e ing  w as  t ha t  hu mans  w er e  

t ho u gh t  t o  be  b o t h  phy s i ca l l y  mo r t a l  a s  t ho s e  b e l ow  the m,  b u t  a l s o  

p o s ses s in g  th e  s p i r i t  ( s ou l ) .  I n  t h i s  d i cho to my ,  t he  s t ru g g le  b e t w een  

f l e s h  an d  s p i r i t  be co mes  a  mo r a l  o n e .  T he  w ay  o f  t h e  sp i r i t  i s  h ig he r  

a nd  n ob l e r -  i t  b r i n gs  o ne  c lo s e r  t o  G o d  an d  the  d es i r e s  o f  t he  f l e sh  

d r ag  o ne  d ow n .  

D u r ing  th e  e ig h t e en th  c en t u ry ,  n a tu r a l i s t s  su ch  a s  G e or ge  Bu f fo n ,  

E r a s mu s  D ar w in  an d  J ea n  B ap t i s t e  L a mar ck  p r e s en t e d ,  i n  v a r iou s  

w ay s ,  ev o lu t io na ry  i d eas  an d  hav e  be en  d ep i c t ed  a s  ea r ly  

e vo lu t io n i s t s .  T h es e  e a r ly  i dea s  may  have  p l ay ed  a  ro l e  i n  shap in g  t h e  

o p in ion  i n  w h i ch  D ar w in i s m e me r g ed .  D ar w in  h i ms e l f  nev e r  p r es en t ed  

h i s  t heo r y  to  a  pu b l i c  t h a t  n eve r  co n s i de red  th e  p o ss i b i l i t y  o f  

e vo lu t io n .  H e  p ro p os e d  a  mor e  s o ph i s t i c a t e d  e xp l an a t i on  o f  

evo lu t io n ,  bu t  eve n  h e  h ad  t o  p r e s en t  h i s  t h eo ry  i n  a  w ay  th a t  w o u ld  

t ak e  in to  a cco un t  t h e  co n ce r ns  th a t  h ad  a l r ead y  b een  r a i s ed  in  e a r l i e r  

d eb a t e s ,  s uch  a s  h e r ed i ty  and  th e  ag e  o f  t h e  ea r th .  F rom t h e  h i s to ry  o f  

e vo lu t io n a ry  t heo r y  i t  b e c o mes  c l e a r  t h a t  D ar wi n i s m h ad  f lu c tu a t ed  

be tw een  accep tan ce  an d  po pu l a r i t y  t h roughou t  t he  l a t e  n in e t een th  

c en tu r y .  A  p l e t ho r a  o f  d i f f e r en t  t h e o r i e s  w er e  b e in g  u s ed  a s  a  me a n s  

o f  ex p la in in g  ev o l u t i on ,  bu t  mo s t  w er e  t en d i n g  to w ar ds  a  

p r og re s s ion i s t  t h eme .   

Thes e  a l t e rna t i ve  t heo r i e s  o f  evo lu t i o n  t h a t  w ere  be ing  d eve lo ped  

f rom th e  l a t e  e i gh t een th  cen tu ry  i nc l u ded  th e  f o l l ow in g :  S a l t a t i o n i s m,  

O r th og en es i s ,  an d  La mar ck i s m.  In  b io lo g y ,  s a l t a t i o n  i s  a  s u dd en  

c h a ng e  f r o m o n e  gen e r a t io n  t o  t h e  n ex t  t h a t  i s  r ad i c a l ly  d i f f e r en t  
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f r o m t h e  u s u a l  v a r i a t i o n  o f  a n  o r g an i s m ( Bo w l e r ,  2 0 03 ) .  S a l t a t i o n i s m 

w as  ma in ly  u sed  a s  t h e  s p r i ng  b o a r d  t o  mod er n  gen e t i c s .  

A cco rd in g  t o  t he  t h eo ry  o f  O r th og en es i s  v a r i a t i o n  w a s  no t  r an do m,  

s o me t h i n g  in  t h e  gen e t i c  o r  phy s i ca l  mak e - u p  o f  o r gan i s ms  g u id e s  

v a r i a t i o n  a lo ng  c e r t a in  p r ed e t e r mi n ed ,  d i r e c t ed  l i n e ag es  ( B ow l e r ,  

2 0 03 ) .   

La ma rck i s m i s  b a sed  on  t he  i d ea  t ha t  ch a r ac t e r s  a cqu i r ed  b y  t he  

o r gan i s m in  t he  cou r s e  o f  i t s  l i f e  can  b e  t r ans m i t t ed  t o  f u tu r e  

g en e r a t i o n s .  A cqu i r ed  ch a r ac t e r s  i n c l u de  th e  e f f ec t s  o f  u s e  and  d i s u s e  

o n  o r g an s  (S ma i l ,  2 00 8 ) ,  f o r  e xa mp l e ,  t h e  w e i gh t l i f t e r s  r o bu s t  

mus c le s  w i l l  b e  i n h e r i t ed  b y  h i s  ch i l d ren .   

T he s e  th eo r i e s  w er e  no t  i n d ep e nd e n t  f r o m e a ch  o t h e r ,  and  i n  s o me  

c as es  w er e  in t e r ch an g ed  an d  u s ed  in  c on ju n c t ion  to  b e t t e r  un de r s t and  

d i f f e r e n t  a s p e c t s  o f  t h e  evo lu t io n a r y  p r oces s .  T h e  ma i n  f ac to r s  t ha t  

c h a r a c t e r i s e  D ar w i n ’ s  t h e o r y  i n c lu d e  t he  concep t  o f  adap t a t i on ,  

n a t u r a l  s e l e c t io n ,  g r a du a l i s m a n d  no  p r o g r e s s i on  ( a l l  a d ap t a t i on s  a r e  

con s id e r ed  to  be  r and o m in  t h e  s t r i c t e s t  d e f in i t i o n  o f  D ar w in i s m) .  In  

man y  r ega rd s  D ar w in  u t i l i s e s  t h e  n a tu r a l i s t i c  ap p r o a ch  in  t h e  s en s e  

t ha t  h e  s ou gh t  ex p l an a t io n s  o f  l i f e  o r i g i na t i ng  on  e a r t h  w i th ou t  t h e  

d ep en de n c y  on  s u pe r n a tu r a l  i n t e rven t i on .  

M o r e  s ig n i f i c an t ly  t ho u gh ,  l i f e  mu s t  hav e  o r ig ina t ed  by  a  n a tu r a l  

p r oces s  a n d  s pe c i e s  mig h t  be  s ub j e c t  t o  ch an ge  o v e r  t i me  ( B o w l e r ,  

2 0 03 ) .  D a r w in  s u gg es t e d  t h a t  w e  c a me  to  b e  by  r an dom,  h e r i t a b l e  an d  

g r ad ua l  ch an g es  ( t od ay  w e  k n ow  t ha t  t h es e  r an d o m ep i s od es  r e f e r  t o  

mu t a t io n s  o f  t he  g e n o ty p e  t ha t  ev en tu a l l y  a f f ec t  t h e  ph e n o t y p e )  w h ich  

a r e  shaped  by  na tu r a l  s e l ec t i on  an d  t o  a  l i m i t ed  ex t en t ,  by  

L a ma r c k i a n  p r in c i p l e s  o f  ‘ u s e  a nd  d i s u s e ’ .  T h e  g e ne r a l  p u b l i c  an d  

m a n y  s c i en t i s t s  w er e  n o t  p r ep a red  t o  accep t  a l l  imp l i ca t i o ns  o f  

D a r w in ’ s  t h eo ry ,  p r i ma r i ly  i t s  q u e s t io n i n g  th e  b e l i e f  t h a t  w e  a r e  n o t  

h e r e  du e  t o  G o d ’ s  d iv in e  in t e r v en t io n ,  b u t  c a me  i n to  b e in g  by  

t r a ns mu t a t io n  f r o m an  a n i m a l  an c es t o r  t h r o u gh  a  p r o c es s  o f  n a tu r a l  
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s e l e c t io n .  F u r th e r mo r e  th i s  ty pe  o f  t h in k i ng  w o u ld  t hen  d e f in e  u s  a s  

o n e  o f  t he  an i ma l s ,  w i t ho u t  t h e  h i e r a r c h i c a l l y  p r i v i l e g ed  po s i t i o n  a s  

i mp l i ed  by  T h e  Ch a in  o f  B e in g .  D a rw in i s m n eg a t e s  t h e  b e l i e f  i n  

h u man i ty ’ s  s p ec i a l  p l a ce  ov e r  n a tu r e .   

A s  men t i o ned ,  i n  t h e  n in e t e en th  cen tu ry  emp i r i c a l  s c i en ce  w as  o f t en  

s e en  a s  e v i d e n c e  t h a t  r e a s o n  a n d  o b j e c t i v i t y  mi g h t  t h r o w  o f f  a n c i en t  

s u p e r s t i t i o n s  an d  a l lo w  h uman i ty  to  co me  t o  a  new  u nd er s t an d i ng  o f  

b o th  t h e  n a tu r a l  w o r ld  a n d  h u ma n  n a t u r e .  M o r e  s p e c i f i c a l l y  t h e  

ma t e r i a l i s t  p h i l o s o ph er s  a nd  s c i e n t i s t s  d u r in g  th i s  ag e  s o u gh t  

e xp l a n a t i on s  o f  h ow  l i f e  o r i g i n a t ed  on  th e  e a r t h  t ha t  d i d  n o t  d epend  

o n  s u p e r n a t u r a l  i n t e r ven t i o n .  L i f e  a c c o r d i n g  t o  t h e m mu s t  h av e  

o r ig ina t e d  by  a  n a tu r a l  p r oc e s s  ( s p o n tan e ou s  g en e r a t io n ) ,  an d  s inc e  

t he r e  w as  no  d iv in e  g u a r a n t e e  o f  s t a b i l i t y ,  s pe c i e s  mi g h t  b e  s ub j e c t  t o  

c h a ng e  th r o u gh  t i me .  T h i s  w a s  an  e r r a t i c  p e r i o d  in  t e r ms  o f  D ar w in ’ s  

t heo ry  and  i t s  a cce p t an c e  w i th in  soc i e t y .  “Th e  E c l ip s e  o f  Da rw i n i s m”  

i s  a  ph r a s e  J u l i an  H ux ley  ( 1 9 42 )  u sed  in  h i s  s u r v ey  o f  evo lu t i o n a ry  

t he o r y  t o  d es c r ib e  th i s  p e r iod  b e f o r e  th e  “ M o d er n  S y n th es i s ”  o f  

g en e t i c s  a nd  th e  se l ec t i o n  the o r y  ( B o w le r ,  20 03 ) .  E vo lu t io n i s m 

beca me  popu l a r  d esp i t e  t he  f ac t  t h a t  n a tu r a l  s e l e c t i o n  w as  w id e ly  

r e j ec t e d  un t i l  t h e  sy n the s i s  w i t h  M en de l i a n  g en e t i c s  i n  t he  ea r ly  

t w en t i e t h  cen t u r y .  D u r i ng  th i s  ec l ip s e  n a tu r a l  s e l e c t io n  w as  

q u es t io n e d  in  t e r ms  o f  t w o  s ig n i f i c a n t  i n co ns i s t en c i e s  -  he r ed i t y  a nd  

t he  t i me  s ca l e .   

H e r e d i t y  p os e d  a  p r o b le m i n  th a t  i t  w a s  p e r ce i v ed  a s  b e in g  a  

w e ak n e ss  i n  t h e  th eo ry  an d  a  k ey  co mp o ne n t  o f  t h e  n ew  d ev e l o p men t s  

( e . g .  M e nd e l i an  gen e t i c s )  w as  s t r o n g ly  i n f lu en ced  by  the  an t i -

D a rw in ia n  th eo ry  o f  ev o l u t i on  by  s a l t a t i o n s .  D arw i n  co u ld  no t  r e s o lv e  

t h e  h e r ed i t a ry  i s s u e  b u t  L ama r ck ’ s  t he o r y  w as  an  a l t e r n a t i v e  th a t  w as  

a p p l i e d  i n  t h e  ab s e n c e  o f  M en d e l i an  g en e t i c s .  I n  t h e  n in e t e e n th  

c en tu ry  th e  mo s t  p o pu la r  a l t e r n a t iv e  t o  n a tu ra l  s e l ec t io n  w as  a  r ev iva l  

o f  L a mar ck ’ s  co n c e p t  o f  t h e  in h e r i t an ce  o f  a c q u i r ed  ch a r ac t e r s .  I n  t h e  

e a r l i e r  p a r t  o f  t h e  cen tu r y  t h i s  t heo ry  had  be en  r e j ec t ed  a s  t oo  
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mat e r i a l i s t i c .  Bu t  na tu r a l  s e l e c t io n  w as  f a r  w o r s e  i n  t h i s  r e s p e c t  and  

b io lo g i s t s  s oo n  r ea l i z e d  th a t  t h e  i nh e r i t an c e  o f  a cq u i r ed  

cha rac t e r i s t i c s  mi gh t  a l l ow  evo lu t i o n i s m to  t ak e  o n  a  l e s s  h a r s h  a nd  

mor e  b e l i ev a b l e  a s p ec t .  I n  t h e  s i mp le s t  f o r m L a mar ck i s m s u p p os e d  

t he  ch a n g es  o f  s t r u c tu r e  p r od u ced  by  th e  a c t iv i ty  o f  t h e  ad u l t  

o r g a n i s m ( th e  a cq u i r ed  ch a r a c t e r s )  mi g h t  b e  t r an s mi t t ed ,  a t  l e a s t  i n  

p a r t ,  t o  t he  o f f s p r in g  ( G h i s e l in ,  1 96 9) .  W h en  t he  o r g an i s m ch a ng ed  

i t s  h ab i t s  an d  us ed  i t s  bo dy  i n  d i f f e r en t  w ay s ,  t h e  e f f e c t s  o f  u s e  and  

d i s u s e  w o u ld  b e  o bv io u s .  I f  t h e  new  hab i t  w e r e  kep t  u p  ov e r  many  

g en e r a t i o n s  an d  i f  t h e  e f f e c t  w e r e  t r an s mi t t ed  f r o m p a r en t  t o  

o f f sp r ing  t hen  t h e  mo d i f i c a t i on  wou ld  accu mu la t e  ove r  t i me  and  

e v e n t u a l l y  p r o d u ce  a  p e r m a n e n t  c han g e .  I f  t he  n ew  hab i t  w er e  a  

u s e f u l  on e  t aken  u p  by  th e  w h o le  p op u l a t io n ,  t h en  by  de f i n i t i o n  th e  

c h a ng e  w ou ld  b e  ad a p t ive  o r  p u r po s e f u l .  I n  t h i s  r e ga r d  v a r i a t i o n  

w i th in  t h e  sp ec i e s  w o u ld  b e  d i r e c t e d ,  no t  r a nd o m,  an d  h en c e  th e r e  

w o u ld  b e  n o  u n f i t  i n d iv i du a l s .   

A  s t r on g  p r o po ne n t  f o r  D ar w in ,  w ho  n o t  o n l y  p r ov id ed  t he  i mp e t u s  

t o w a r d s  mo d e r n  M en d e l i a n  g e n e t i c s  b u t  a l s o  p r o v id es  ev id e n c e  t o  

d i s c r ed i t  La mar c k ’ s  t h eo r y  o f  i n h e r i t an ce  o f  acqu i r ed  t r a i t s ,  w as  

A u g us t  W ei s ma n n  ( 1 8 34 -1 9 14 ) ,  ( Bo w le r ,  2 00 3 ) .  W ei s man n  a n d  N eo-

D arw in i s m e me rg ed  f r o m h i s  i n i t i a t i v e  t o  t ry  an d  r e s o lv e  i s s u es  

c on ce r n in g  th e  s tu dy  o f  h e r ed i t y  a nd  va r i a t io n  ( H a ig ,  2 0 06 ) .  

W ei s man n  d ev e lo p ed  th e  co n cep t  o f  t h e  g e r m p la s m w h i ch  w as  

t ho u gh t  t o  b e  th e  ma t e r n a l  s ub s t an ce  r e s po n s ib l e  f o r  t r an s mi t t i ng  

ch a rac t e r s  f r o m o ne  gen e r a t i on  to  th e  n ex t .  W ei s ma nn  a t t ack ed  th e  

p r ob le m o f  he red i ty  i n  D ar w in i s m,  i n  w h ich  th e  s tu dy  o f  gene ra t io n  

( i . e .  r e p r od u c t i on )  w a s  a n  in t eg r a l  p a r t  o f  e vo lu t io n a ry  t h eo ry  

( B ow le r ,  2 0 03 ) .  H e  c r e a t ed  a  mo de l  o f  he r ed i t y  i n  w hi ch  t h e  

t r ans mi s s i on  o f  ch a ra c t e r s  oc cu r r ed  i nd ep en d en t l y  o f  t h e  p r o ce s s  by  

w h ich  th ose  ch a r ac t e r s  w er e  p r od uc ed  in  t h e  d ev e lo p i ng  e mb ry o .  In  

W ei s man n ’ s  ma tu r e  th eo ry ,  t h e  g e r m p l a s m w as  to t a l ly  i s o l a t ed  f r o m 

t he  s o ma t o p l a s m,  w h ich  w as  t he  ma t e r i a l  co n s t i t u t in g  the  r e s t  o f  t h e  

c e l l  bo d y .  S ig n i f i c a n t ly ,  t h e  f lo w  o f  i n f o r ma t i o n  w a s  u n i - d i r e c t i o na l  
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on ly ,  f rom g e r m p l a s m to  so ma  ( t he  body ) .  Once  t he  so ma  was  

f o r me d ,  i t  a c t ed  a s  a  h os t  t o  p r e s e r ve  t he  ge r mina l  ma t e r i a l  so  t ha t  i t  

c ou ld  b e  pa s se d  o n  un ch a ng ed  to  t h e  n ex t  gene r a t i on .  T h i s  c l a i m 

i den t i f i e s  w h a t  w as  o nc e  kn ow n  as  ha r d  h e r ed i ty ,  t h e  b e l i e f  t h a t  

h e r ed i ty  c an no t  i n co r p o r a t e  t he  r e s p on s es  t h e  b o dy  o r  s o ma  ma kes  t o  

i t s  e nv i r o n me n t  ( B o w le r ,  2 00 3) .   

D a rw in ’ s  t h eo ry  o f  P an gene s i s  r e f l ec t ed  th e  a l t e rn a t iv e ,  s o f t  h e r ed i ty ,  

and  acco r d ing  to  t h i s  t h eo ry  th e  b o d y  ac t u a l l y  ma n u f ac t u r e s  t h e  

g e m mu l es  w h ich  t r a n s mi t  i t s  c h a r ac t e r s  t o  i t s  o f f s p r in g .  T h i s  s u g g es t s  

t ha t  c h a n g es  t o  t h e  a du l t  b o dy  mig h t  b e  r e f l e c t ed  in  t h e  g e m mu les  i t  

p r od uces  an d  th u s  c ou ld  b e  in h e r i t ed ,  w h ich  w er e  f i r s t  i mp l i ed  in  h i s  

b o ok  T he  V ar ia t i o n  o f  A n im a l s  a n d  P la n t s  u nd er  D o m es t i c a t ion  

( 1 86 8)  (G h i se l in ,  19 69 ) .  I t  sh o u ld  be  n o t ed  tha t  D a rw in ’ s  t h eo ry  o f  

P ang en es i s  co u ld  n o t  p r ov i d e  th e  ad eq u a t e  b a s i s  fo r  t he  exp l an a t io n  

o f  n a t u r a l  s e l e c t i o n .  I n  W e i s man n ’ s  t h eo ry  o f  t he  ge r m p l a s m,  th e  

b o dy  d eve lo p s  f r o m t h e  g e r m p l a s m i n h e r i t ed  f r o m th e  p a r en t  b u t  t h e n  

mer e ly  t r ans mi t s  i t  t o  t h e  nex t  g en e ra t io n .  I n  t h i s  r e ga rd ,  s in ce  t h e  

b o dy  d oe s  n o t  p r o du c e  th e  ge r m p l a s m bu t  me r e ly  s to r e s  i t ,  ch a r a c t e r s  

a cq u i r ed  by  th e  a d u l t  b od y  c an no t  b e  r e f l ec t ed  i n  t h e  g e r m p l a s m a nd  

t hu s  c an n o t  be  i nh e r i t ed  ( B ow le r ,  20 03 ) .  I n  o th e r  w o r ds  i t  s ug g es t s  

t ha t  a  g e ne ' s  d e t e r mi n a t io n  w as  l i mi t ed  an d  s ea l e d ,  a nd  ea ch  o f  i t s  

o f f s p r i ng  r ec e iv ed  f ew er  a nd  f ew er  g en es  f r o m w h a t  he  c a l l e d  t h e  

" g e r m p l a s m."  H e n c e  th e r e  i s  on ly  a  s e t  “ a mo u n t ”  o f  ge r m p l a s m 

( w h a t  w e  k no w  as  g en es )  a nd  th a t  i t  w a s  g r adu a l ly  d iv id ed  a mo ng s t  

t he  o f f s p r in g .  A n o th e r  s ig n i f i c an t  f a c t o r  t h a t  a r o s e  f r o m W e i s man n’ s  

c o n ce p t  o f  t h e  g e r m p l a s m w as  tha t  i t  d i s c l a i me d  L a mar c k i s m.  S in c e  

t h e  b o d y  mer e ly  t r an s mi t t e d  i t s  g e r m p l a s m to  th e  n e x t  g en e r a t io n ,  

a nd  d i d  n o t  a c tu a l ly  p r od uce  i t ,  t h e r e  w ou l d  b e  n o  lo g i c a l  w a y  in  

w h ich  ch an g es  in  t he  b o dy  d u e  to  u s e  o r  d i s u s e  co u ld  be  r e f l e c t ed  i n  

t he  p r o c es s  o f  h e r ed i ty .  F u r the rmor e ,  i n  a  f a mo us  exp e r i me n t ,  

W ei s man n  t r i ed  p r o v i ng  t h a t  c u t t i ng  o f f  t a i l s  o f  a  g r oup  o f  mi c e  a nd  

c on t in u in g  th e  p r o c es s  i n  t h e i r  o f f s p r in g  f o r  s ev e r a l  gen e r a t ion s  

w o u ld  r e s u l t  i n  t h e  s ho r t en i ng  o r  l o s s  o f  t he  t a i l  ( W e i s ma nn ,  1 8 91 ) .  
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T he  r e s u l t  s ho w ed  n o  i nd ic a t io n  t h a t  t h e  a mpu ta t io n  o f  t a i l s  p r o du c ed  

a n y  sh o r t e r  t a i l s  t ha n  n o r ma l .  T h e  p o in t  o f  t h i s  r e s u l t  i s  t h a t  i t  

i l l u s t r a t e s  t h a t  w h a t ev e r  w as  r e s p on s ib l e  fo r  bu i ld i n g  th e  t a i l s  i n  

e mb r y on ic  mi c e  w as  n o t  p r o d uc e d  b y  t he  t a i l s  o f  t h e i r  p a r en t s .  H en c e ,  

L a ma r ck  co u ld  b e  r e j ec t ed  ac co rd in g  to  t h i s  p r e mi s e .  

A p ar t  f r om t he  w o r k  d on e  by  t he  b io me t r i c i an s  s uch  a s  F ran c i s  G a l t on  

a nd  K ar l  P ea r s o n  a  s ign i f i c a n t  f i g u r e  w h o  pav ed  th e  w ay  f o r  t h e  

i n t roduc t i on  o f  Mend e l i an  gene t i c s  i s  Wi l l i am Ba t eso n  (1861 -1926 )  

( Bow le r ,  20 03 ) .  Ba t e s o n  c l a i me d  th a t  s a l t a t i o n s  w er e  th e  r ea l  cau s e  

o f  e vo lu t io n  an d  no t  g r a d u a l i s m as  s ug g e s t ed  by  D a r w in .  W h en  

Mende l ’ s  l aws  we re  r ed i s co v e red  i n  t h e  1900s ,  t h ey  f i t t ed  n ea t l y  i n to  

Ba te son ’ s  p r og r am,  an d  he  bec a me  th e  l e ad i ng  Br i t i s h  su p po r t e r  o f  

g en e t i c s .   

A s  me n t i on ed  p r e v i ou s ly ,  e a r ly  g en e t i c i s t s  w er e  s t r o n g ly  in f lu en ced  

by  t he  r iv a l  t h eo r y  o f  s a l t a t i v e  ev o lu t io n .  T he  f i r s t  u s e  o f  t h e  t e r m 

mu t a t io n  w as  in  t h e  c on t ex t  o f  t r a ns f o r ma t io n s  ( Bo w le r ,  20 0 3) .  T h es e  

t r a n s f o r ma t io n s  w e r e  s o  d r as t i c  t h a t  t h ey  b e l i e v e d  i t  mi g h t  c r ea t e  n e w  

s p ec i e s  i n s t an t an eo u s l y .  T h es e  g en e t i c i s t s  t h u s  c o n t inu ed  th e  

t r a d i t i on  o f  a s s umi n g  th a t  t h e  in t e r n a l  p r oc e s se s  g o ve r n in g  th e  

p r od uc t io n  o f  d i s c r e t e  new  cha r ac t e r s  w er e  a l l  t h a t  w as  need ed  to  

d e t e r mi n e  th e  c o u r s e  o f  ev o lu t ion .  A d ap t a t i on  a nd  s e l e c t io n  w er e  

i r r e l e v a n t .  T he  n ew  mod e l  o f  h e r ed i ty  r e i n v ig o r a t e d  the  a n t i -

D a rw in ia n  th eo ry  o f  s a l t a t i v e  evo l u t io n .   T he  in d i f f e r en ce  o f  t h e  

M end e l i an s  t o  ad ap t a t i on  w as  a  p r od u c t  o f  t h e i r  d e s i r e  t o  w o rk  w i th  

s ma l l  b r e e d i n g  p o p u la t ion s  k ep t  u n d e r  co n t r o l l e d  co n d i t i o n s .  

G r eg or  M en de l ’ s  w or k  o n  th e  in he r i t an c e  o f  d i s c r e e t  c h a r a c t e r s  i n  

p eas ,  pe r f o r me d  in  t h e  18 60 s  w as  c ru c i a l  f o r  t he  u nd e r s t an d ing  o f  

mo d er n  g en e t i c s  ( G h i s e l in ,  1 9 69 ) .  T h e  l a w s  o f  i n he r i t a nc e  w h i c h  no w  

b e a r  h i s  na me  w er e  r e d i s c ov e r ed  i nd ep end en t l y  i n  1 9 00 ,  an d  t h e y  l ed  

t o  t h e  c r ea t i on  o f  M e nd e l i an  g en e t i c s ,  p r o v id in g  M en d e l  w i th  

p o s thu mo u s  f a me .  O n ly  in  t h e  1 9 2 0 s  d id  a  n ew  app r oach  t o  t h e  

g en e t i c s  o f  w h o l e  p op u la t i on s  a l l o w  mer g in g  o f  a  gen e t i c s  t h eo ry  
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w i th  t h a t  o f  n a tu ra l  s e l ec t i o n .  F a r  f r o m u nd er min i n g  D a rwin i s m,  

g en e t i c s  h a d  d e s t r o y ed  a l l  t h e  a l t e r n a t i v e s ,  l e a v in g  t h e  me c h an i s m o f  

n a t u r a l  s e l e c t io n  a s  t h e  on ly  ag en t  i n  ev o l u t ion  (Bow l e r ,  19 89 ) .   

S i nce  U s s h e r  t h e  ag e  o f  t h e  ea r th  e s t i ma t es  w e re  b as ed  o n  phy s i c s  an d  

g eo lo gy  a s  o pp os e d  to  t h e o lo gy .  P hy s i c s  had  in i t i a l l y  been  a  s ou r c e  

o f  ma jo r  d i f f i cu l ty  f o r  Dar w in i an  th eo ry .  Th e  p hy s i c i s t  Wi l l i a m 

T ho mp s o n  ( Lo rd  K e lv in )  u sed  th e r mo dy nami c s  t o  un de r min e  th e  

c r ed ib i l i t y  o f  Ly e l l ’ s  s t e ady  s t a t e  v i ew  o f  ea r t h  h i s t o ry  a l so  kno w n  as  

U n i f o r mi t a r i an i s m ( S mi t h  a nd  W i s e ,  1 9 89 ) .  S in ce  D a r w in  a s s u med  

tha t  n a tu r a l  s e l ec t i o n  w as  a  s l o w  g r ad ua l  p r o ces s ,  h i s  t h eo ry  r eq u i r ed  

t he  v as t  a mo un t s  o f  g eo lo g ic a l  t i me  p os tu l a t ed  by  Ly e l l .  D a r w in  h ad  

h i s  ed uc a t io n  o n  t h e  v o y ag e  o f  t h e  B e ag l e  a s  he  to o k  w i th  h i m t h e  

f i r s t  vo l u me  o f  Ch ar l e s  Ly e l l ’ s  ( 17 8 9- 18 7 5)  b o ok ,  Pr in c ip l e s  o f  

G eo log y ,  an d  a  s e co nd  vo lu me  r ea ch ed  h i m en  r o u t e  i n  M o n t e v id eo  

( G h i s e l i n ,  19 69 ) .  H en c e  on e  f ind s  a  s t r on g  dep en d en c y  o n  L y e l l ’ s ,  

U n i f o r mi t a r i an i s m in  D ar w i n ’ s  s e l ec t io n  th eo r y .  By  s how in g  th a t  t h e  

l a t e s t  p h y s i ca l  t h eo r i e s  d u r i ng  th i s  p e r io d  w o u ld  no t  p e r mi t  t h e  e a r t h  

t o  r e ma i n  g eo lo g i c a l l y  ac t iv e  f o r  an  i nd e f in i t e  p e r io d  o f  t i me ,  K e lv in  

s h o r t en e d  th e  a ge  o f  t h e  e a r t h  ( a pp r o x i ma t e l y  l e s s  t h an  1 0 8  y ea r  BP)  

t o  s uch  a n  e x t e n t  w h i ch  ma d e  th e  s e l e c t io n  th eo ry  u n te nab l e  ( R i c h t e r ,  

1 9 86 ) .  Evo lu t io n  w as  s t i l l  p os s ib l e ,  bu t  i t  n e e de d  to  f un c t i on  mu c h  

mor e  r a p i d ly  t ha n  a l l ow ed  b y  n a tu r a l  s e l e c t io n .  

K e lv in ’ s  p o s i t i o n  w as  s t r eng th en e d  by  i t s  d i r ec t  r e l a t i on  t o  t h e  

f u nd a men ta l  l aw s  o f  p hy s i c s .  O ne  o f  t h e se  fu nd a men ta l  l aw s  r e f e r s  t o  

T he r mod y n a mi cs  w h ich  w a s  ba s ed  o n  t he  p r i n c ip l e  t h a t  e n e r gy  a lw a y s  

b eco mes  l e s s  av a i l ab l e ,  and  h en ce  th a t  ho t  bo d ie s  a lw ay s  coo l  do w n .  

A  s t eady  s t a t e  e a r t h  beco me s  i mposs ib l e  b ecause  i t ’ s  a lway s  co o l i ng  

d o w n .  K elv in  t h en  t r i ed  t o  ca l cu l a t e  exa c t ly  h ow  l on g  i t  w o u l d  t ake  a  

b o dy  th e  s i z e  o f  t h e  ea r th  to  co o l  d ow n  f rom t h e  mo l t en  s t a t e .  By  

1 8 68  h e  w as  a rg u i ng  th a t  t h e  to t a l  ag e  o f  t h e  e a r th  co u l d  no t  b e  mu c h  

mor e  th a n  1 00  mi l l i o n  y ea r s ,  o n ly  a  t i ny  f r a c t i on  o f  w h a t  D a r w in ’ s  

t he o r y  r equ i r ed  ( Bo w le r ,  1 98 9 ) .  K e lv i n  ev en tu a l ly  r ed uc ed  h i s  
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e s t i ma t es  t o  s u c h  an  e x te n t  t h a t  t h e  g eo lo g i s t s  w er e  s c ep t i c a l  a n d  

b eg an  to  p r o t e s t .  B u t  w i t h in  t h i s  env i r on me n t  b io lo g i s t s  b e g a n  t o  

e xp lo r e  o th e r  ev o l u t i on a r y  mech a n i s ms ,  i n c lud in g  L a ma r ck i s m a nd  

s a l t a t i o n i s m th a t  mi gh t  p l a us ib ly  be  a rg u ed  to  p r o c e ed  f a s t e r  t han  

n a t u r a l  s e l e c t io n .  

K e lv in ’ s  e s t i ma t e  o f  t h e  ag e  o f  t h e  ea r th  w as  un d e r mi n ed  b y  th e  

r ev o lu t io n  w h i ch  t o o k  p l a c e  i n  p hy s i c s  a r ou n d  th e  19 0 0 s  ( D a l ry mp l e ,  

1 9 91 ) .  T he  d i s co ve ry  o f  r ad io ac t i v i ty  i n t r o d uc e d  a n  en t i r e l y  n ew  

f ac to r .  I n  1 90 3  P i e r r e  C ur i e  ( 18 5 9- 190 6)  ann o un c ed  t h a t  t h e  

r ad io ac t i ve  d e c ay  o f  e l e me n t s  s u ch  a s  r ad iu m l ib e r a t ed  a  s lo w  b u t  

s t ead y  supp ly  o f  hea t  (Mo u ld ,  20 0 7) .  A p pa ren t ly  t h e se  e l e men t s  a r e  

p r es en t  i n  s ma l l  q u an t i t i e s  t h r o u gh o u t  t h e  ea r th ’ s  c r u s t  an d ,  

p r e s u ma b ly ,  i n  i t s  co r e .  T he  r a t e  o f  d ec ay  o f  so me  o f  t he s e  

r ad i o ac t i v e  e l e me n t s  i s  s o  s l o w  t ha t  a  s t e a d y  b a l a n c e  c o u ld  b e  

ma i n t a i n ed  o v e r  b i l l i o ns  o f  y ea r s .  G eo l og i s t s  s u ch  a s  A r th u r  Ho lmes  

( 1 89 0  –  19 65 )  w ere  u s in g  t he  r a t e s  o f  d ecay  to  p r od uc e  n ew  e s t i ma te s  

o f  t he  ag e  o f  t h e  ea r th ,  wh i ch  s o on  r e ach ed  f i g u re s  o f  t he  s a me  o rd e r  

o f  magn i tude  a s  t he  on es  accep ted  t oday ,  t ha t  i s ,  ov e r  f ou r  b i l l i on  

y ea r s  ( L ew is ,  2 00 1) .   

I n  co n c lu s ion ,  t h e  e a r ly  tw en t i e th  cen tu ry  w i tn es s ed  o n e  o f  t he  mo s t  

s i gn i f i c a n t  ev en t s  i n  t h e  h i s to ry  o f  evo lu t io n a r y  th eo r y  -  t h e  

d ev e l op men t  o f  t he  mo d e r n  sy n thes i s  ( t h e  sy n th e t i c  t h eo r y  o f  

e vo lu t io n ) .  I t s  o r ig in  w a s  mo t iv a t ed  b y  t he  a l mo s t  sy nch r on ou s  

d ev e l op men t s  i n  b o th  g en e t i c s  and  r ad i o ac t iv e  d a t in g  to  s up p or t  t h e  

e v i d e n c e  n e e d e d  t o  au t h e n t i c a t e  D ar w i n i s m a n d  g r ad u a l i s m.  D a r w i n ,  

a t  t h i s  s t ag e  h ad  a l r ead y  ach i ev ed  h i s  f i r s t  go a l  w h i ch  w as  

e s t ab l i s h i n g  t he  f a c t  o f  e vo lu t io n  bu t  h i s  t h e o ry  o f  n a t u r a l  s e l e c t ion  

d id  no t  a ch i ev e  o r th od ox y  u n t i l  l o ng  a f t e r  h i s  d ea th .   

N a tu r a l  s e l e c t ion  depen d s  o n  f ou r  c on d i t i o ns .  T he  f i r s t  o f  t he m 

s u g g e s t s  t h a t  a l l  me mb er s  o f  a  s p e c i e s  d i f f e r  f r o m o n e  a n o t h e r  

( v a r i a t i o n )  an d  s e co n d  t h a t  t h i s  v a r i a t io n  i s  h e r i t ab l e  ( h e r i t a b i l i t y ) .   

T he  t h i r d  co n d i t i o n  s t i p u l a t e s  t h a t  a l l  o f f s p r in g  s ho u ld  p r o du ce  mor e  
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o f f s p r i ng  th an  c an  s u r v i ve  ( r ep r o du c t i on ) .  F o ur th ,  g iv en  t ha t  n o t  a l l  

o f f s p r i ng  s u r v i ve ,  t h o se  th a t  d o  a r e ,  on  av e r ag e ,  l i k e ly  to  h av e  a n  

a n a to my ,  phy s io lo gy ,  a nd  b eh av io u r  t ha t  b e s t  p r ep a r es  t he m f o r  t h e  

d e man ds  o f  t h e  p r ev a i l i ng  e nv i r on men t  an d  c o mpe t i t i o n  ( L ew i n  an d  

F o ley ,  20 05 ) .  F r om th e  a b o v e  e xp l an a t ion ,  n a tu r a l  s e l e c t io n  w ou ld  

t hen  en t a i l  d i f f e r en t i a l  r ep roduc t i ve  s uc ces s ,  w i th  h e r i t ab l e ,  

f av o ur ab l e  t r a i t s  b es t ow in g  a  s u r v i va l  ad v an ta g e  o n  t ho s e  in d i v i d u a l s  

t ha t  pos s es s  t h e m.  These  f avou rab l e  t r a i t s  w i l l  b eco me  eve r  mor e  

p r o minen t  i n  t h e  po pu la t i o n ,  gen e r a t i on  by  gen e r a t i on  cau s ing  a  

mi c r o - ev o lu t io na r y  ch an g e  in  t he  s pe c i e s  ( K l e in ,  1 9 9 9) ;  h o w ev er ,  

s u ch  t r a i t s  w i l l  o n ly  r ema in  f av o ur ab le  i f  t h e  en v i ro n men t  do es  no t  

c h a n g e .   

E vo lu t io n a ry  th eo ry  beg i ns  w i th  t h e  i d en t i f i ca t io n  o f  chang e  in  a  

s p ec i f i c  s pec i e s  o v e r  t i me .  The  p r i nc ipa l  r a t i ona l e  i s  t ha t  spec i e s  a r e  

n o t  i mmu tab l e ;  t hey  a r e  co ns t an t ly  ch an g i ng ,  t r an s fo r mi n g  o r  

ad ap t i ng .  D ar w in i s m th en  i mp l i e s  t h a t  t h i s  ch an g e  i s  caus ed  by  

n a t u r a l  s e l e c t io n  and  t h e  s y n th e t i c  t h eo ry  a s s u mes  th a t  t h i s  ch a n g e  by  

n a t u r a l  s e l e c t i on  w or ks  th r ou g h  Men d e l i an  g en e t i c s .  A s  men t io n e d ,  

a l t h ou g h  the  r u l e s  o f  i nh e r i t an c e  w er e  d i s co v e re d  by  th e  A us t r i a n  

mo n k  G r eg or  M e n de l  i n  t h e  ea r ly  18 60 s ,  t he  r e s u l t s  o f  h i s  w o r k  

r e ma in ed  gene r a l l y  u nk n ow n  un t i l  t h e  tu r n  o f  t h e  c en t u ry ,  tw o  

d e c ad es  a f t e r  D a r w in ’ s  de a th  ( L e w in  an d  F o ley ,  20 0 5) .  F r o m 

o b s e rv a t i on s  on  th e  p r o g e ny  f r o m ex pe r i m en t a l  c r o s s i ng  o f  pe a  

p l an t s ,  Men de l  d i s cov e r ed  t ha t  phy s i ca l  t r a i t s  a r e  de t e r mi n ed  by  

s t ab l e  i n he r i t an ce  f ac to r s  ( genes ) .  He  a l s o  fo un d  th a t  e ach  p l an t  h as  

t w o  g en es  f o r  e ac h  t r a i t ,  o n e  f r o m t h e  f e ma l e  p a r en t  a n d  o n e  f r o m t h e  

ma l e .  T h e  v a r i an t s  o f  e ach  gene ,  k n o w n  as  a l l e l e s ,  may  b e  id e n t i c a l  

( h o mo z y gou s )  o r  d i f f e r en t  ( h e t e r o z y go us ) .  W h en  th e  tw o  a l l e l e s  

d i f f e r ,  o ne  f o r m may  b e  d omi n an t  an d  th e  o th e r  r ec es s i v e .  T h i s  me a n s  

t h a t  t h e  a l l e l e  t h a t  w i l l  a c tu a l l y  de t e r mi n e  t he  pheno ty pe  ( t h e  

mor p ho lo g ic a l  t r a i t )  i s  t he  do mi n an t  o n e ,  w h i l e  t h e  r e ces s iv e  o n e  w i l l  

o n ly  a f f ec t  t he  p h eno ty pe  w h en  i t  i s  i n  a  ho mo zy go us  con d i t i o n  ( tha t  

i s ,  b o t h  a l l e l e s  f r o m e a ch  p a r en t  a r e  r e c es s i v e ,  t h i s  i s  t h e  c a s e  w i th  
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man y  r a r e ,  g en e t i c a l ly  de t e r min ed  d i s e a s es ,  f o r  e xa mp l e  A lb in i s m 

( K le in ,  1 99 9) .  M end e l ’ s  ex p e r i men t s  w er e  v e r y  s i mp l e  f r o m a  g e n e t i c  

s t an dp o i n t ,  w i th  on e  o r  tw o  g en es  a f f e c t ing  o n e  t r a i t .  T h i s  c ho i c e  w as  

f o r tu n a t e ,  bec au s e  th e  ou t c o me  o f  t h e  c ro s s es  w o u ld  h a v e  b e en  f a r  t oo  

co mp l ex  t o  b e  u nd e r s to od  a t  t h e  t i me .  T han k s  t o  t h e  s i mp l i c i t y  o f  t h e  

sy s t e m,  Men de l ’ s  i n s igh t s  w er e  ab l e  t o  l ay  t he  f o un da t io n  fo r  t h e  n ew  

s c i en ce  o f  g en e t i c s .  E v e n tu a l l y  i t  be ca me  ap p a r en t  t h a t  mos t  t r a i t s  

a r e  i n f lu e nc ed  b y  man y  g en es ,  no t  j u s t  o n e  o r  tw o .   

M e n d e l ’ s  sy s t e m w as  o p en  t o  ma t h e ma t i ca l  ana ly s i s ,  and  t h e  s e l ec t i on  

o f  f avo u r e d  t r a i t s  ( t h e  p h en o ty pe )  co u ld  b e  s t ud ied  i n  t e r ms  o f  t h e  

s e l e c t io n  o f  genes  th a t  u n d e r l a y  t hem ( th e  g eno ty pe ) .  T h i s  w a s  w ha t  

f o r me d  th e  f ou n da t io n  o f  mo d er n  g en e t i c s  o r  po pu la t io n  g en e t i c s .  T h e  

c h a ng e  i n  f r eq u e ncy  o f  pa r t i c u l a r  a l l e l e s  w i th in  a  p o p u l a t io n  a s  a  

r e s u l t  o f  n a t u r a l  s e l e c t i o n  ac t i ng  on  th e m p r ov id es  t h e  b a s i s  o f  

mi c r o evo lu t io n ,  w h ich  i n  t u r n  i s  t h e  cen t r a l  t he me  o f  t h e  M o dern  

S y n th e s i s .  I f  t he  r an g e  o f  a l l e l e s  av a i l a b l e  w i th in  a  s p e c i e s ’  

p o pu la t io n  r e ma in s  c on s t an t ,  t h e  s c o p e  o f  e v o lu t io n  w i l l  n e c es s a r i l y  

r e ma in  l i mi t ed .  F r o m t i me  t o  t i me ,  h o w ev er ,  t h e  s eq u e n c e  o f  

c h e mi c a l s  o n  t he  D N A  s t r an d  ( th e  mo l e cu l e  o n  w h ich  g en e t i c  

i n f o r ma t i o n  i s  co ded)  ch an ges ,  o f t en  w h en  a  mis t ak e  o ccu r s  a s  t h e  

g en e  i s  c op ied  w i t h in  th e  g e r m l i ne .  Such  a  mu ta t i on  i n t roduc es  t he  

p o ten t i a l  f o r  fu r the r  gene t i c  va r i a t i o n  w i th in  t h e  p op u l a t io n .  

I mp o r t a n t l y ,  h o w ev er ,  o n e  s h o u ld  r ea l i s e  t h a t  n o  s i mp l e  r e l a t io n s h ip  

ex i s t s  b e tween  a  mu t a t i on  and  t h e  deg ree  o f  pheno ty p i c  change  i t  

mi g h t  p r od uc e .  H e n ce ,  t h e  magn i t u d e  o f  t h e  ph en o ty p ic  c ha ng e  

p r od uced  ha s  c l ea r  co n s e qu en ces  f o r  t h e  ab i l i t y  t o  i n f e r  gen e t i c  

d i s t a nc e  f r o m th e  d eg r e e  o f  mo r ph o l og ic a l  d i f f e r en c e  ( S ma i l ,  2 0 08 ) .  

T he  f a t e  o f  mu t a t i o n s ,  an d  th e r e f o r e  t h e i r  i mp o r t an c e ,  w a s  th e  to p i c  

o f  i n t en s e  deb a te  i n  t h e  ea r ly  y ea r s  o f  p op u l a t i on  gen e t i c s .  In i t i a l l y  

t he  p r oc e s s  o f  mu ta t io n  i t s e l f  w as  s u sp ec t e d  t o  f ue l  e vo lu t io na ry  

c h a ng e  w i th  th e  r o l e  o f  n a tu r a l  s e l e c t io n  e n v i s io n e d  a s  s i mp l y  th e  

r e mov a l  o f  de l e t e r iou s  a l l e l e s .  Con s eq uen t ly  evo lu t i o na ry  ch an ge  w as  



 - 79 -  

v iew ed  a s  t he  ou t co me  o f  mu t a t i on  p r e s s u re ,  an  in t e r n a l  f o r ce  tha t  

d r ov e  ev o lu t ion  co ns t an t ly  f o r w ard .  Th i s  co n cep t  w as  no t  w ha t  

D a r w in  had  d es c r i b ed .  I n  D ar w i n i a n  ev o l u t i o n ,  n a tu r a l  s e l ec t i o n  a c t ed  

t o  r e t a i n  ben e f i c i a l  t r a i t s  ( a l l e l e s )  an d  w as  th e r e f o r e  a  c r ea t iv e  

p r oces s ,  no t  j u s t  a  c l ean i n g - u p  p r o ces s  t h a t  e l i mi n a t e d  

d i s adv an t ag eo us  t r a i t s  ( a l l e l e s ) .  Th i s  D a rw in i a n  r e s u rg en ce  d ev e l o ped  

q u i t e  mo d es t ly  i n  t he  1 93 0 s  b u t  g a in ed  mo men tu m an d  s o l id i f i ed  in  

t he  19 5 0s  ( G ou ld ,  19 8 2) .  Du r in g  t he  19 20 s  gen e t i c s  s l o w ly  beg an  t o  

u n de r min e  t h e  t e l eo log i c a l  t h eo r i e s  s u ch  a s  Lamar ck i s m and  

O r th og en es i s  by  sh ow in g  th a t  t he r e  w as  n o  p roc es s  by  w h ich  acq u i r ed  

c h a r a c t e r s  cou ld  be  in c o r po r a t ed  i n to  t he  f ix ed  u n i t s  o f  h e r e d i ty .  

A d d i t i o n a l ly ,  and  eq u a l ly  i mp or t an t ,  gen e t i c s  s ho w ed  th a t  mu t a t ion s  

w e re  n o t  d i r e c t ed  a lon g  a  p r ed e t e r mi n ed  pa th .  A s  D a rw in  had  

s u g ge s t ed  va r i a t io n  w a s  e f f ec t iv e ly  r an do m a nd  s tu d i e s  o f  w h o l e  

p o pu la t io n s  s u g ge s t ed  th a t  t h e  e x t r e me  s a l t a t i o n i s m w as  in va l id .  

M u ta t io n s  s i mp l y  p r ov id e  mor e  r a n do m v a r i a t ion ,  n o t  n ew  s p e c i e s  

c r e a t ed  b y  a  s in g l e  ch a r ac t e r  d i f f e r e nc e .  M os t  s i gn i f i c an t l y  w as  th a t  

f i e ld  n a t u ra l i s t s  a c cep t ed  t h a t  t h e  L a mar ck i an  e f f ec t s  t h ey  on ce  h ad  

f av o ur ed  co u ld  b e  exp l a i n e d  by  a  g en e t i c s  b as e d  mo de l  o f  n a tu r a l  

s e l e c t io n .  U n t i l  t h e  mi d -1 94 0 s ,  e vo lu t io n a ry  th eo ry  r e ma i ned  

d i s t i nc t ly  a t  o dd s  w i th  s t r i c t  D a r w i n i s m,  an d  man y  d i f f e r en t  v i ew s  

w e r e  pu t  f o r th  t o  ex p l a i n  h ow  the  p a t t e r n  o f  l i f e  w as  s h ap e d .  

F o l l ow in g  t he  c r e a t iv e  a ma lg a ma t i o n  o f  na t u r a l  h i s t o ry ,  p opu la t ion  

g en e t i c s  an d  p a l a e o n to lo g y  a  c on s en su s  o f  s o r t s  a pp e a r ed ,  k n ow n  as  

t he  M o d er n  S y n th es i s  a s  c o in ed  by  J u l i an  H ux l ey .  T h i s  t h eo ry  

e n c o mp as s e s  t h e  t h r e e  p r i n c i p a l  f a c e t s :  ( 1 )  ev o lu t io n  p r o c e ed s  in  a  

g r ad ua l  man n e r ,  w i th  t h e  a ccu mu l a t i on  o f  s ma l l  ch a ng es  o ve r  l o ng  

p e r io ds  o f  t i me ;  ( 2 )  t h i s  ch an g e  r e s u l t s  f r o m n a tu r a l  s e l ec t i o n ,  w i th  

t he  d i f f e r en t i a l  r e p r od uc t iv e  s u c c es s  f ou n de d  o n  f av o ur ab l e  t r a i t s  a s  

d es c r ib ed  e a r l i e r ;  an d  ( 3 )  t h es e  p r oc es s es  e x p la i n  n o t  o n l y  c ha ng es  

w i th in  a  s p ec i e s  b u t  a l s o  h i gh e r - l ev e l  p ro ces s e s ,  s u ch  a s  t he  o r i g in  o f  

n ew  s p ec ie s  t h a t  p r od uces  t he  g r e a t  d iv e r s i t y  o f  l i f e ,  b o th  ex t an t  and  

ex t in c t .  I n  e s s en ce  thes e  d ev e lo p men t s  w e re  wh a t  l ed  t o  t he  f o r ma t io n  

o f  t h e  mo de rn  sy n thes i s  and  D a rw in i sm as  w e  kn ow  i t  t o day .  
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TH E  H I S TO R Y  OF  EVO LUT I O NA RY  P S Y C HO LOG Y 

T he  h i s t o ry  o f  E v o l u t i on a r y  P sy ch o log y  beg a n  a s  a  r e s u l t  o f  a  

co mb ina t i on  o f  d i f f e r en t  s oc i e t a l  and  s c i en t i f i c  f ac to r s .  O n e  o f  t h e  

ma i n  i s s u es  w a s  th e  q u es t io n  o f  i n s t i nc t  an d  t h e  i d e n t i f i c a t io n  o f  i t s  

e x i s t en c e  a mo n gs t  b o th  h u man  an d  an i ma l .  T he  qu es t i o n  o f  he r ed i ty  

w a s  n o t  on ly  a  c on t r ov e r s i a l  t o p i c  fo r  D ar w in  b u t  a l s o  f o r  t h e  

u n de r s t a nd in g  o f  i n s t in c t  an d  h e n c e  a  s t r on g  dep e nd en c y  on  

L a ma r ck i an  th eo ry  w as  t h e  s o l u t ion .  T h i s  i s  a l s o  t he  p e r iod  in  w h ich  

M a r a i s  d ev e l o p ed  i n t e l l e c tu a l ly  an d  t h es e  e a r l i e r  t h i n k e r s  mi g h t  h av e  

i n f lu en c e d  h i s  p u r s u i t  o f  t he  ev o l u t i on  o f  co ns c io us n es s .  T h e  

s u b se qu e n t  s e c t io n  a i ms  to  b r i e f l y  des c r ib e  a n d  h ig h l i g h t  s o me  o f  t h e  

i s s ues  r e l a t ing  to  t h e  d ev e l o p men t  o f  E vo lu t io n a ry  P sy cho l og y .  

Hu mans ’  p l ace  i n  na tu r e  

I n  d ev e l o p i ng  h i s  t h eo r y  o f  ev o l u t i on ,  D ar w in  a r gu es  f o r  n a tu r a l  

s e l e c t io n  and  t he  n a tu r a l i s t i c  a pp r o a ch  a nd  h i n t s ,  a t  f i r s t  o n ly  in  t h e  

T h e  O r ig i n  o f  t h e  Sp ec i e s  ( 1 85 9) ,  o f  h i s  b e l i e f  t ha t  t h e  o r ig in  o f  t h e  

hu man  r ace  was  no  ex cep t i on  t o  t h i s  r u l e  (Da rwin ,  1859 ) .  Da rwin  

t h e n  r e i t e r a t e s  t h e  s a me  b e l i e f  mu ch  l a t e r  i n  h i s  p u b l i c a t i o n  T h e  

D e s c en t  o f  M an  ( 18 72 ) ,  t h a t  man  s h ou ld  no t  b e  e x c lud ed  f r o m n a tu r a l  

s e l e c t io n  a nd  h en c e  h ad  to  mak e  a  s t r on g  c a s e  f o r  men ta l  co n t i nu i ty  

b e t w een  h u man  an d  a n i ma l  ( D ar w in ,  1 8 72 ) .  W ha t  i s  o f  i n t e r e s t  a t  t h i s  

s t ag e  i s  t h e  r eac t i on  o f  h i s  co n t e mp or a ry  cou n t e r p a r t ,  A l f r ed  Wa l l ac e  

( 1 82 3- 1 91 3 ) .  W al l a ce  co - d i s co v e r e d  n a tu r a l  s e l e c t i on  us in g  an  

e n t i r e ly  d i f f e r en t  ap p r o a c h  b u t  p a r a l l e l i n g  i n  a  s en s e  h i s  i d e as  an d  

e v e n t u a l l y  a ch i ev ing  th e  s a me  c o n c l us io ns  a s  D a r w in  ( G h i s e l in ,  

1 9 69 ) ;  h o w eve r ,  W al l ac e  an d  D a r w in  s ee m to  d iv e r g e  o n  t he  i s s u e  o f  

p sy cho logy .  Fo r  Wal l ace ,  na tu r a l  s e l e c t i on  r e ma ined  t he  on ly  p r oces s  

o f  ev o l u t i on  an d  s i n ce  he  f a i l e d  to  s e e  ho w  va r io u s  hu man  

c h a r a c t e r i s t i c s ,  p a r t i cu l a r ly  t he  hu man  mi n d  c ou ld  h a v e  ev o lv e d  in  

s u ch  a  f a s h io n ,  h e  in ev i t ab ly  ca me  t o  b e l i ev e  th a t  s o me  no n - n a t u r a l  
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i n f lu en c e  h ad  i n t e r v en ed  in  t h e  c ou r s e  o f  h u ma n  e vo l u t io n .  T h e  id e a  

t ha t  hu mans  f o r m a  pa r t  o f  n a t u r e  an d  th a t  w e  a r e  b io lo g ic a l ly  

a n i ma l s  d a t e s  b ac k  c en t u r i e s  b e f o r e  D ar w in  bu t  d ue  t o  s o c i a l  b a r r i e r s  

t h i s  v i e w  w as  o n l y  acc ep t e d  mu c h  l a t e r  an d  i s  e v e n  n ow  a  s en s i t i v e  

i s s ue .  A n i ma l s  w er e  t ho u g h t  t o  r e ly  f u l ly  o n  in s t in c t  w h i c h  mad e  

t he m th e  id ea l  co mp ara t iv e  t o  i d en t i f y  t o  w h a t  ex t en t  h u man s  po s s es s  

i n s t i nc t ,  i f  a t  a l l .  O n ce  h u man s  w er e  p e r c e iv e d  in  a  n a tu r a l i s t i c  

c on t e x t  a nd  ac c ep t ed  in  t h e  o r d e r  P r ima t es ,  t h e y  c ou ld  be  s tu d ie d  a nd  

c o mp a r ed  t o  o t h e r  l i v i n g  a n i ma l s .  A s  men t i o ned  i n  t he  p r i ma t o lo gy  

s e c t i o n  n on - h u ma n  p r i ma t e s  w er e  c o mp ar ed  t o  h u ma n s  an a t o mi c a l l y  

f o r  a  mu l t i t u d e  o f  d i f f e r en t  r ea s o n s .  O n ce  th e  s i mi l a r i t y  i n  s t r u c tu r e  

b eca me  mo r e  ap p a r en t  t o  r e s ea r ch e r s  th ey  then  v en tu re d  i n to  

c o mp a r in g  beh av i o u r a l  a s p e c t s  o f  t he se  an i ma l s .  T h i s  b eh av io u r  w as  

s p l i t  i n t o  i n s t i n c tu a l  and  l ea rn t  beh av i ou r  an d  th e  qu es t  w as  t o  

e s t ab l i s h  w h e th e r  pa r t i cu l a r  s p ec i e s  r e t a in ed  h ig he r  l ev e l s  o f  l ea r n ing  

o r  o f  i n s t in c t  o r  a  c o mb i n a t ion  o f  t he  tw o ?  

I ns t i nc t  v e r s us  Lea rn in g  

O n e  o f  t h e  l on g s t an d in g  s c i en t i f i c  a n d  ph i lo s op h ic a l  i s s u es  h as  b een  

n a t u r e - nu r t u r e  d e b a t e .  C h a r l e s  D arw i n  con cep tu a l i s ed  i nh e r i t ed  

i n s t i n c t  a s  t h e  co r n e r s t o n e  o f  h i s  t h eo ry  i n  evo lu t i on  (Beach ,  1 9 65 ) .  

I r on ica l l y  h i s  g r an d f a t h e r ,  E r as mus  D ar w i n  ( 17 31 - 1 802 )  a r g ue d  th a t  

b eh av io u r  i s  t he  p r od uc t  o f  ex pe r i en ce  and  no t  i n s t i n c t .  (G h i s e l in ,  

1 9 69 ) .  A t  t h e  r oo t  o f  t h i s  d eb a t e  i n na t e  a n d  l e a r n ed  b eh av io u r  i s  

s c ru t in i s ed  ac ro s s  sp ec i e s  an d  th e  d eg r ee  an d  th e  ma n n er  i n  w h ich  

e ach  o f  t h es e  w as  b es to w e d  u p on  ind iv id u a l s  beco me s  a  co n t e n t io u s  

i s s ue .  T h i s  d eb a t e  ha s  s ep a r a t ed  an i ma l  f r o m h u ma n  a n d  a l s o  h u man  

f r o m h u ma n  a nd  i t s  ap p l i c a t i on  w i th in  s o c i e t y  w as  o f t en  u se d  to  

r a t i on a l i s e  p u r i t an i ca l ,  r a c i s t  o r  r e l i g io us  p r op ag an da .  S t  A u gus t in e  

w as  q u i t e  ad a ma n t  i n  t e r ms  o f  a pp ly ing  he r ed i ty  t o  r e l i g i on  and  

a cco r d in g  to  h i s  p r o ph ec y  w e  w er e  a l l  bo r n  s in f u l  ( i n s t in c t )  a nd  

h u man s  n e ed  t o  o ve r c o me  t h i s  s i n  w i t h  p un i s h men t  ( nu r t u r in g )  f r o m 

t he  p a r en t s  ( S to ne ,  1 97 7 ) .  Jo h n  L o ck e  ( 1 63 2 - 1 70 4 )  h ow ev er ,  r e j e c t ed  
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t h i s  c l a i m a nd  s ug ge s t ed  t ha t  a l l  c h i l d r en  a r e  b o r n  a s  w h i t e  pape r  

p a i n t e d  u p on  by  ex pe r i e nc e  ( C u nn in gh a m,  1 9 95 ) .  S t  A qu in as ’  c l a i med  

t ha t  h u mans  we re  bo r n  ‘ t a bu l a  r a s a ’ -  f r ee  o f  i n s t in c t  and  a l l  

b eh av io u r  w as  l e a r n t  b u t  a n i ma l s  w er e  d r iv e n  by  th e i r  n a t u r a l  i n s t inc t  

o n ly .  

R es e a rc h e r s  w er e  app ly in g  th e ms e lve s  t o  un iq u e  e xp e r i me n t s  t o  

a u t h e n t i c a t e  t h e i r  b e l i e f  i n  w h a t  w as  in n a t e  a n d  w h a t  w as  l e a r n t .  T h e  

l i k es  o f  J o hn  S t ua r t  M i l l  ( 1 80 6- 1 87 3) ,  A le xan d er  B a in e  ( 1 81 8 - 190 3 ) ,  

D o u g la s  S pa ld i ng  ( 1 8 41 - 1 8 77 )  a nd  H er be r t  S p en c e r  f oc us ed  th e i r  

r e s e a r c h  o n  d e v e l op in g  i d e a s  t o  t a c k le  t h e  d e f in i t i o n  o f  i n s t in c t  an d  

t he  i n f lu en c e  o f  t h e  en v i r o n men t  o n  h u man  beh av io u r .  R es e a r c h e r s  

d u r i ng  t h i s  p e r io d  ap p l i ed  t he i r  t e ch n iq ue s  t o  many  d i f f e r e n t  an i ma l s  

a n d  th e i r  i n t e r p r e t a t i o n s  w e r e  p o l a r i s e d ,  w i t h  v e r y  l i t t l e  i n t eg r a t io n .  

N o n - h u m an  an i ma l  b eh av i o u r  b e c a me  a  pe r t i nen t  t oo l  i n  t e r ms  o f  

d e f in in g  in s t in c t  b e c au s e  t h ey  w e r e  s e en  a s  f u l l y  i n s t in c tu a l  b e ing s  

a nd  th a t  h u man s  h ad  n o  in s t in c t .   

U p  u n t i l  t h e  l a t e  n in e t een th  cen tu ry  t h e  man n er  i n  w h i ch  i n s t i n c t  w as  

a pp l i e d  t o  hu man  b eh av i o u r  w a s  a s  a  h ab i t  t h a t  c an  o c cu r  w i th ou t  

“ co ns c i o u s  r e f l e c t io n ” .  W i l l i a m J a mes  ( 18 42 – 19 10 )  i n  p a r t i cu l a r  

r ea l i s e s  t h i s  p o i n t  an d  s t i p u l a t e s  “N o t h i ng  i s  co mmo n er  t h an  t h e  

r e mar k  t h a t  man  d i f f e r s  f ro m l ow er  c r e a t u r e s  by  t h e  a l mos t  t o t a l  

a bs e n c e  o f  i n s t in c t s ”  ( J a me s ,  1 8 9 0  p . 38 9 ) .  E x pe r i men t s  p r ov ed  

i nv a lu ab l e .  S p a l d i n g ’ s  exp e r i men t s  s ho w ed  t h a t  c h i c ks  have  n o  s ign s  

o f  i nn a t e  v i s ua l  r e c og n i t i o n  o f  w a te r  ( B o ak es ,  1 9 84 )  a nd  hen c e  no  

i n s t i nc t  f o r  t he  v i s u a l  r e co g n i t i o n  o f  w a t e r .  T h e  d e f in i t i o n  f o r  

i n s t i nc t  w as  no t  a g r e ed  u p o n  d u r in g  t he  l a t e r  1 9 t h  c en tu r y  and  Loy d  

M o r ga n  s u mme d  u p  th e  co n f us i on  o n  th e  to p i c :   

I n s t i n c t i v e  a c t i v i t i e s  a r e  u n c o n s c i o u s  ( C l a u s ) ,  i n c i p i e n t l y  c o n s c i o u s  

( S p e n c e r ) ,  d i s t i n g u i s h e d  b y  t h e  p r e s e n c e  o f  c o n s c i o s n e s s  ( R o m a n e s ) ,  

a c c o m p a n i e d  b y  e m o t i o n s  i n  t h e  m i n d  ( W u n d t ) ,  i n v o l v e  c o n n a t e  i d e a s  a n d  

i n h e r i t e d  k n o w l e d g e  ( S p a l d i n g ) ,  s y n o n y m o u s  w i t h  i m p u l s i v e  a c t i v i t i e s  

( J a m e s ) ,  n o t  y e t  v o l u n t a r y  ( S p e n c e r ) ,  n o  l o n g e r  v o l u n t a r y  ( L e w e s ) ,  d u e  t o  

n a t u r a l  s e l e c t i o n  o n l y  ( W e i s s m a n ) ,  t o  l a p s e d  i n t e l l i g e n c e  ( L e w e s ,  
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S c h n e i d e r  a n d  W u n d t ) ,  t o  b o t h  ( D a r w i n  a n d  R o m a n e s ) ,  a t  a  m i n i m u m  i n  

m a n  ( J a m e s )  a n d  i n c l u s i v e  o f  i n d i v i d u a l l y - a c q u i r e d  m o d i f i c a t i o n s  t h r o u g h  

i n t e l l i g e n c e  ( D a r w i n ,  R o m a n e s ,  W a l l a c e )  (Hernstein, 1972, p.257-259). 

I t  i s  i mp o r t an t  t o  no t e  t h a t  a t  t h i s  t i me  n o  ex p e r i me n t a l  s t ud i e s  w er e  

b e i ng  c a r r i ed  o u t  t ha t  w er e  d i r ec t l y  c on c e r n ed  w i th  th e  n a tu r e  o f  

l e a r n in g .  

He red i t y  

I n s t in c t  cou ld  b e  d es c r ib ed  a s  a  b eh av iou r  t h a t  h a s  be en  p a s s ed  on  

g en e t i ca l l y  an d  th e  i n s t i n c t ua l  b eh av io u r  i s  ca r r i ed  o u t  w i th ou t  any  

p r io r  ex p e r i en c e  o r  e xp os u r e .  I n s t in c t  t h e r e f o r e  i s  u nd e r s t o od  a s  

i nh e r i t e d  b eh av io u r .  A r oun d  t he  t u r n  o f  t h e  n in e t e e n t h  c e n t u ry ,  

c r u c i a l  c h an g e s  i n  u n de r s t an d ing  o f  h e r i t a b i l i t y  l ed  to  t h e  r ap id  

a cc e p tan c e  o f  W e i s s ma n ’ s  a r g u men t  ag a in s t  L a mar ck i an  in h e r i t an c e  

a nd  the  s u bs e qu e n t  r ed i s c o v e ry  o f  M e nd e l ’ s  l aw s  i n  19 0 0 ,  w h ich  

t og e th e r  l a i d  t h e  f o un d a t io n s  o f  mo d e r n  gen e t i c s  a nd  N e o - D ar w in i s m.  

I n  l e s s  t h an  15  y ea r s ,  T . H  Mo rg an  ( 18 6 6- 194 5) ,  h i s  co l l eagu es  and  

s t ud en t s  h ad  ex p l a in e d  a l l  o f  t h e  ma j o r  p h eno me n a  o f  M en de l i an  

g en e t i c s  b y  ch r o mos o me  me c h a n i c s  ( M o r g an  e t  a l . ,  19 1 5 ) .   

O n e  ma j o r  co n se qu en ce  w as  d e r i ved  f r om t h e  e s t ab l i s h men t  o f  

g en e t i c s ,  t h e  n ee d  to  c l a r i fy  t h e  d i s t i nc t io n  be tw een  l e a r n ed  and  

i nn a t e  b e hav i ou r  ( Boak es ,  1 98 4) .  I n  t h e  l a t t e r  p a r t  o f  t h e  e i gh t e e n th  

c en tu r y ,  p a r t i cu l a r ly  i n  F r a nc e ,  an d  a l s o  in  e a r ly  V ic t o r i an  E n g la nd  

t he  id ea  t h a t  w e  a r e  nu r t u r e d  in to  b eh av io u r  w a s  th e  p o p u la r  t h e me .   

S o me  th i nk e r s ,  h o w e ve r ,  t h ou gh t  t ha t  an  in d i v id ua l ’ s  p o ten t i a l  w as  

s e ve r e l y  c on s t r a in ed  b y  a  s e t  o f  f a c t o r s  ca l l ed  ‘ h u ma n  n a t u r e ’  an d  

d i f f e r ences  be tween  i nd iv idua l s  a r e  l a r ge l y  a  r e s u l t  o f  d i f f e r en ces  

e x i s t i n g  a t  b i r t h .  F o l l ow in g  t h i s  p o s i t i on  i t  w as  co mmo n  th o u g h t  t o  

a s s u me  t h a t  v a r i a t i o n s  in  ch a r a c t e r i s t i c  p a t t e r n s  o f  a c t io n  a c r o s s  

cu l tu r e s ,  c l a s se s  o r  s ex es  r e f l ec t  i nh e r en t  co ns t i t u t i o na l  va r i a t i o n .  

T h i s  i n h e r en t  va r i a t i o n  o f  b eh a v i o u r  w as  ex p l a in ed  in  t e r ms  o f  

L a ma r ck ’ s  p r in c ip l e  o f  hab i t u a l ly  a cq u i r ed  in he r i t an c e .  Th e  be l i e f  
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w a s  th a t  a  l ea r n e d  b eh av io u r  o f  b e n e f i t  w as  u t i l i s ed  a n d  d ep en d i n g  o n  

h o w  s ucces s fu l  i t s  ap p l i c a t ion  w as  t o  s u rv iv a l ,  ev en t u a l ly  b eca me  

h ab i tu a l  t o  t he  s p ec i e s  an d  h en ce  in co r p or a t ed  a s  i n s t in c t .  

G e or ge  R o man es  ( 1 84 8 - 1 89 4 )  w as  a  ma j o r  p r o p on en t  o f  L a mar ck i an  

p r in c ip l e .  Th e  ma i n  r eas o n  f o r  h i s  ch o i ce  f o r  La mar ck  w as  du e  to  t h e  

eve r  de c r e as ing  ag e  e s t i ma t e  o f  t he  ea r t h .  The  d ec r eas ing  t i me  r ange  

fo r  t he  evo lu t i ona ry  p roces s  mean t  t ha t  t h e r e  was  a l so  a  r ap id  men t a l  

e vo lu t io n .  L a mar c k i an  p r in c i p l e  f i t s  pe r f e c t l y  t o  a cc o mmo d a t e  th i s  

r ap id  e vo lu t io n .  

H e r b e r t  S pe nc e r  ( 18 2 0- 190 3)  w as  an o th e r  p r op o ne n t  o f  L a ma r ck i an  

t he o r y  an d  u s ed  L a mar ck i an  p r in c i p l e s  a s  a  cen t r a l  mo d e l  i n  h i s  

e a r l i e r  w r i t i n gs ,  n a me ly  i n  h i s  b o ok  Pr inc ip l e s  o f  Psycho log y  

p u b l i s h e d  in  18 6 5  ( Bo ak es ,  19 84 ) .  F u r th e r mo r e ,  d u r in g  1 8 70  w he n  h e  

p u b l i s h e d  th e  f i r s t  v o l u me  o f  a  r ev i s ed  v e r s i o n  o f  t h e  b oo k ,  h e  h ad  

a l s o  a c c e p t ed  f r o m D a r w i n  a n d  W al l a ce  t h e  i d e a  o f  n a t u r a l  s e l ec t i o n  

a s  a  me c h a n i s m o f  ev o l u t i o n  ( B o a k es ,  1 9 8 4 ) .  F o r  S p e n c e r  i n s t i n c t  w as  

s i mp ly  an  i nn a t e  r eac t i on  p a t t e rn  mo r e  co mp l i c a t ed  t h a n  a  r e f l ex ,  b u t  

b e t t e r  u nd e r s too d  a s  a  ch a in  o f  r e f l e x  a c t i on  ( co mpo u nd  r e f l ex ) .  

S p en ce r  d i f f e r ed  f ro m D ar w in i s m i n  t h e  s en s e  th a t  h e  b e l i ev ed  in  a  

l i n ea r  p r o g r es s io n  o f  ev o l u t i on  w i t h  ex tan t  s p ec i e s  a nd  s u b sp e c i e s  

p r ov id in g  ev id en c e  o f  c on t i n u i ty  i n  h i s  t h e o r y  o f  t he  co ns c i ou s ne ss .  

T he  v i ew s  o f  bo th  S pen ce r  and  D ar w in  o n  t he  ev o lu t i o n  o f  

“ in t e l l i g e nc e”  p r ov id ed  th e  ma i n  ba s i s  f o r  t h e  s u b sequ en t  

d ev e l op men t  o f  co mp ar a t iv e  p s y cho lo gy ,  w h i ch  ma de  a  f u r th e r  i mp ac t  

o n  p sy ch o log y  a s  a  w h o l e .  Bo th  D ar w in  an d  S p e n c e r  p e r ce i v e d  

i n s t i n c t s  a s  l e a r n e d  ac t i o n s  t h a t  h av e  be co me  hab i tu a l  t h r ou g h  th e  

L a ma r c k i a n  p r in c i p l e s .  T h e r e fo r e  t h e  t a s k  o f  s e pa r a t in g  in s t in c t  f r o m 

h ab i t  r e ma i n ed  a  s i gn i f i c an t  on e  u n t i l  t he  en d  o f  t h e  cen t u ry .   

Ra c i a l  S c i en c e  an d  S oc ia l  D ar w in i s m 

Many  o f  t h e s e  t h i nk e r s  o f  t h e  ea r ly  n ine t een th  an d  e a r ly  twen t i e th  

c en tu r y  a s s u me d  t h a t  b eh a v io u r  an d  s o c i a l  o r d e r  a r e  b io lo g i c a l .  S u ch  
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b e l i e f s  p r ov id ed  a  j u s t i f i c a t io n  f o r  t h e  r i g i d  s oc i a l  s t r a t i f i c a t ion  

w i th in  man y  W es te r n  co u n t r i e s  an d  t h e  v a s t  co lo n i a l  e mp i r e s  t h a t  

man y  E ur o pe an  na t io ns  h ad  a cqu i r ed  d u r in g  t he  n in e t e e n th  c en t u ry .  

S i gn i f i can t ly ,  du r in g  t h i s  pe r io d  i n d iv i d ua l s  o f  o u t s t an d ing  

i n t e l l e c tu a l  r ep u t a t io n ,  l i k e  J a mes ,  c l a i med  th a t  hu man s  po s se s sed  a  

g r ea t  ma n y  i nh e r i t e d  t en d e n c i e s  t o  a c t  i n  c e r t a i n  w ay s .   

S p en c e r  e s t ab l i s h ed  th e  do c t r in e  o f  S o c ia l  D ar w in i s m ( o r  a s  i t  o u gh t  

t o  b e  c a l l ed ,  S oc i a l  S p en ce r i s m,  a s  D a rw in  w an t ed  n o  p a r t  i n  i t )  

a t t r a c t ed  s p ok es ma n  s uch  a s  J o h n  D .  Ro ck e f e l l e r  an d  A nd r ew 

Can er g i e  ( G ou ld ,  1 9 81 ) .  A d d i t i o na l ly ,  Da rw in ’ s  co us in  F r an c i s  

G a l to n  ( 1 8 22 - 1 9 11 )  had  s ug ge s t ed  th a t  h u ma n  ev o l u t i on  s h o u ld  b e  

g iv en  a  h e l p in g  h a nd  b y  d i s c ou r a g i n g  th e  l e s s  f i t  f r o m b r e ed i ng ,  a  

p o l i cy  he  ca l l ed  eu gen i c s  (G ou ld ,  19 81 ) .  H e  c l a imed  th a t  hu man  

a ch i ev e men t s  w e re  ma in ly  t he  r e s u l t  o f  g oo d  s e l ec t iv e  b r eed in g ,  w i th  

t he  s t a mp  o f  s c i en t i f i c  au th o r i t y  on  t he  he r ed i t a ry  o u t lo ok  ( H i r sch ,  

1 9 71 ) .   G a l t on  b e l i ev ed  t ha t  i n s t i n c t s  ex i s t ed  a mon gs t  h u ma n s  an d  

t ha t  t h es e  in s t in c t s  w e r e  p r ed i s po s e d  to  s o me  b eh a v i o u r .  H i s  f ocu s  

w a s  ma in ly  b as e d  o n  in t e l l i g en ce  an d  h e  u s e d  s t a t i s t i c a l  a n a l y s i s  t o  

s h o w  ins t inc tu a l  v a r i a t i on  w i th in  an d  b e tw e e n  p o pu la t ion s .  T he  id e a  

t h a t  i n t e l l i g e n c e  w a s  a  g en e r a l  i n n a t e ,  i n t e l l ec tu a l  c ap a c i ty  b e s t  

end o w ed  by  ce r t a in  po pu la t i o n  g r ou p ing s  ( e .g .  IQ :  In t e l l i g en c e  

Q u o t i en t )  l ed  t o  many  r ac i a l  i mp l i ca t io ns .  Th e  ack n ow l edg e me n t  f r o m 

t he  g lo ba l  s c i en t i f i c  co mmun i t y  o f  t h e s e  i d eas  mo t i v a t ed  p r e j u d ic e  

a mo ng s t  h u man  b e in gs  ( W h i t e ,  20 0 7 ) .  A n  e x t r ac t  f r o m G a l t o n ’ s  

o r ig ina l  p ap e r  c l e a r ly  demon s t r a t e  h i s  t h ou g h t s  pe r t a in ing  to  ‘ r a c e  

i mp r o ve men t ’  h e  s t a t e s :  

M e n  d i f f e r  a s  m u c h  a s  d o g s  i n  i n b o r n  d i s p o s i t i o n s  a n d  f a c u l t i e s .  S o m e  

d o g s  a r e  s a v a g e ,  o t h e r s  g e n t l e ;  s o m e  e n d u r e  f a t i g u e ,  o t h e r s  a r e  s o o n  

e x h a u s t e d ;  s o m e  a r e  l o y a l ,  o t h e r s  a r e  s e l f - r e g a r d i n g .  T h e y  d i f f e r  n o  l e s s  

w i d e l y  i n  s p e c i a l i t i e s ,  a s  i n  h e r d i n g  s h e e p ,  r e t r i e v i n g ,  p o i n t i n g  a t  g a m e ,  

a n d  f o l l o w i n g ,  t r a i l s  b y  s c e n t .  S o  i t  i s  w i t h  m e n  i n  r e s p e c t  t o  t h e  q u a l i t i e s  

t h a t  g o  t o w a r d s  f o r m i n g  c i v i c  w o r t h ,  w h i l e  i t  i s  n o t  n e c e s s a r y  a t  t h i s  

m o m e n t  t o  d e f i n e  p a r t i c u l a r l y ,  e s p e c i a l l y  a s  i t  m a y  b e  a  b l e n d  o f  m a n y  

a l t e r n a t i v e  q u a l i t i e s .  H i g h  c i v i c  w o r t h  i n c l u d e s  a  h i g h  l e v e l  o f  c h a r a c t e r ,  
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i n t e l l e c t ,  e n e r g y ,  a n d  p h y s i q u e ,  a n d  t h i s  w o u l d  d i s q u a l i f y  t h e  v a s t  

m a j o r i t y  o f  p e r s o n s  f r o m  t h a t  d i s t i n c t i o n .  W e  m a y  c o n c e i v e  t h a t  a  

c o m m i t t e e  m i g h t  b e  e n t r u s t e d  t o  s e l e c t  t h e  w o r t h i e s t  o f  t h e  r e m a i n i n g  

c a n d i d a t e s ,  m u c h  a s  t h e y  s e l e c t  f o r  f e l l o w s h i p s ,  h o n o u r s ,  o r  o f f i c i a l  

p o s t s .  ( G a l ton ,  1 90 1 ,  p . 16 1 ) .   

 

W i l l i a m M c D ou g a l l  ( 1 8 7 1- 19 3 8)  c l a i ms  i n  h i s  b oo k  S o c ia l  

P s y ch o l o g y :  

T h e  h u m a n  m i n d  h a s  c e r t a i n  i n n a t e  o r  i n h e r i t e d  t e n d e n c i e s  w h i c h  a r e  t h e  

e s s e n t i a l  s p r i n g s  o r  m o t i v e  p o w e r s  o f  a l l  t h o u g h t  a n d  a c t i o n … .  T h e s e  

p r i m a r y  i n n a t e  t e n d e n c i e s  h a v e  d i f f e r e n t  r e l a t i v e  s t r e n g t h s  i n  t h e  n a t i v e  

c o n s t i t u t i o n s  o f  t h e  i n d i v i d u a l s  o f  d i f f e r e n t  r a c e s ,  a n d  t h e y  a r e  f a v o u r e d  

o r  c h e c k e d  i n  v e r y  d i f f e r e n t  d e g r e e s  b y  t h e  v e r y  d i f f e r e n t  s o c i a l  

c i r c u m s t a n c e s  o f  m e n  i n  d i f f e r e n t  s t a g e s  o f  c u l t u r e ;  b u t  t h e y  a r e  c o m m o n  

t o  t h e  m e n  o f  e v e r y  r a c e  a n d  e v e r y  a g e  ( McD o ug a l l ,  19 08 ,  p .2 1 1 ) .  

M c D ou g a l l  a l s o  d i s cu s s es  a  l i s t  o f  s ev en  p r i mar y  in s t in c t s  i n  h i s  

S o c ia l  P s ych o l og y  o f  1908 ,  bu t  t hey  l ooked  ex ceed ing ly  mo des t  

co mp ared  w i t h  t he  s u gg es t io n s  o f  l a t e r  i n s t i n c t  t heo r i s t s .  K ar l  

P e a r so n  ( 1 85 7 - 1 93 6 )  an d  C h ar l e s  S pe a r ma n  ( 1 86 3- 194 5 )  d es ig n e d  

s t a t i s t i c a l  t e chn iq ue s  s p e c i f i c a l ly  t o  an a ly ze  t h e  inh e r i t a n ce  o f  men t a l  

a b i l i t i e s  ( G o u l d ,  19 8 1 ) .  T he  r e s u l t s  o f  h e r ed i t y  an a ly s i s  l ed  to  l aw s  

b e i ng  p as s ed  o n  top i c s  s uc h  a s  co mp u l so r y  s t e r i l i z a t i o n  o f  

d e l inq u en t s  i n  C a n ad a ,  t h e  S ca nd in av ian  co u n t r i e s ,  t h i r t y  A me r i can  

s t a t e s  an d  Ge rma ny .  The  Naz i  i d eo lo gy  o f  i n f e r io r  r aces  w as  l a t e r  

u s ed  to  j u s t i fy  t h e  mu r de r  o f  mi l l i o ns  o f  J ew s ,  Gy ps i e s  an d  

h o mo s exu a l s  ( P ink e r ,  2 00 2  an d  Gould, 1981) .   

T w en t i e t h  Cen t u ry  in s t in c t  co n t r o v e r sy  

T he  e a r l y  tw e n t i e t h  c en tu r y  w a s  a  p e r io d  o f  co n t r o v e r sy  c on ce r n i ng  

t h e  u n d e r s t an d in g  o f  i n s t i n c t  a nd  n ea r ly  s i x  t h ou s an d  d i f f e r en t  

c l a s s es  o f  i n s t in c t s  w er e  r e p o r t ed  d u r in g  th i s  p e r io d  ( B oak e s ,  1 9 84 ) .  

E xa mp l es  u s ed  to  i l l u s t r a t e  t h e  v a g u en e s s  on  th e  t o p ic  i n c l u d e  

e xp l a i n i n g  th a t  a  man  ju mp ed  o f f  a  c l i f f  b ec a us e  h e  h ad  a  s u i c id a l  
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i n s t i n c t  o r  W i l f r ed  T r o t t e r ’ s  ( 1 8 7 2 - 1 9 3 9 )   c l a i m th a t  w o lve s  b eh av e  

t he  w a y  th ey  do  be cau s e  t h ey  p o s ses s  t h e  l up in e  f o r m o f  t h e  h e r d  

i n s t i n c t  ( B o a k es ,  1 9 8 4 ) .  

A d d i t i o n a l ly  r e s ea r ch e r s  w ere  i n c reas in g l y  f in d i ng  in co ns i s t en c i e s  

w i th in  L a mar ck i s m.  M o r gan ’ s  s tu d ie s  o f  t he  b eh av io u r  o f  n ew ly  

h a t ch e d  b i r d s  l e d  h i m t o  d i s c l a i m a n y  be l i e f  i n  t h e  L a mar ck ian  

p r in c ip l e  o f  he r e d i t a r y .  H i s  do ub t s  a bo u t  t h e  i nh e r i t a n c e  o f  a cq u i r ed  

h ab i t s  p e r h ap s  g r e w  w i th  h i s  r e a l i s a t i on  t ha t  t he  qu a l i t y  o f  ev iden ce  

i n  i t s  f av ou r  w a s  n o  b e t t e r  t ha n  th a t  f o r  h ig h e r  men t a l  p r o c es s es  i n  

a n i ma l s .  M o r g an ’ s  u n de r s t a n d ing  o f  t h i s  t op i c  co n c l ud es  th a t  a s  b i r d s  

h ad  b een  d r i nk in g  w a t e r  f o r  mi l l i o n s  o f  y ea r s  and  t h e  app ea r an c e  o f  

w a t e r  h a d  p r es u mab ly  n o t  c h a ng ed  d u r in g  th i s  t i me ,  an  in s t in c t iv e  

t en d e n cy  to  d r in k  a t  t he  s ig h t  o f  w a t e r  s h ou ld  h av e  b e c o me  

e s t ab l i s h ed  g iv e n  th a t  L a mar ck i an  p r i nc i p l e  i s  a  f a c to r  i n  h e r e d i ty .  

W hy  t hen  s h o u ld  a  ch i ck  n o t  s ho w  a n y  in n a t e  r e c og n i t i o n ,  b u t  h av e  to  

dep end  on  acc id en t a l  con t ac t  be tween  i t s  beak  and  wa t e r ,  wh ich  i s  

w h a t  h i s  r e s u l t s  i n f e r r ed .  A ccor d i n g  t o  L a mar ck i an  th eo r y  th es e  

c h i ck s  s h o u l d  in n a t e ly  h av e  r eco g n i s e d  w a t e r  b ec a us e  th i s  t r a i t  h as  

b e e n  ad o p ted  o v e r  mi l l i o ns  o f  y ea r s  an d  s ho u l d  hav e  be en  h ab i tu a l ly  

a bs o r b ed  in t o  i t s  i n s t in c t i v e  a c t io n s  ( M o r g an ,  1 89 6  an d  S i mps o n ,  

1 9 53 ) .  

Co ns equ en t ly ,  t h e r e  w as  a  gen e r a l  s w i ng  to w ar ds  en v i ro n men t a l i s m 

and  i t  wa s  easy  fo r  p sy cho log i s t s  t o  a ccep t  i mp l i c i t l y  t he  f a l l a c ious  

l og i c  w h er eb y ,  s i nc e  in s t i n c t  i s  an  un s c i en t i f i c  con cep t  an d  s i nce  i t  

i mp l i e s  h e r ed i t a r y  b e l i e f s  w h i ch  a r e  u n s c i e n t i f i c ,  t h e r e  a r e  n o  

i n s t i nc t s .  T h e  us e  o f  i n s t in c t  w as  s co r n e d  u po n  t o  j u s t i f y  t h e  

r ep r es s iv e  a s p ec t s  o f  r i g i d  c h i ld  r ea r i n g ,  t o  j u s t i fy  t h e  s o c i a l  

i ne qu a l i t i e s  o f  S oc i a l  D ar w i n i s m ( S p en c e r ,  1 8 84 )  an d  the  r e l ig iou s  

ave r s ion  t o  t h e  accep t ance  o f  na tu r a l  s e l ec t i on ( i . e .  t h e  concep t  o f  

i mmu t a b i l i t y  o f  sp e c i e s  i s  i nc o n s i s t en t  w i t h  a  l i t e r a l  r e ad ing  o f  

g en es i s ) .  T h e  p r e v a i l i n g  t h eo r i e s  o f  mi n d  w e r e  r e f a s h io n ed  to  mak e  

r ac i s m an d  s ex i s m a s  u n t en a b l e  a s  p o s s ib l e .  
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S t an da rd  S o c ia l  S c i en c e  M o d e l  

T he  do c t r in e  o f  t h e  b l an k  s l a t e  b eca me  en t r en ch ed  i n  in t e l l e c t u a l  l i f e  

i n  a  fo r m th a t  h as  b een  c a l l ed  th e  ‘S t and a r d  S o c ia l  S c i en ce  M o d e l ’  

( S S MS )  ( T o oby  an d  C os mi d es ,  1 99 2) .  L ock e ’ s  i n t e l l e c t u a l  h e i r  M i l l  

w a s  p e r h ap s  t h e  f i r s t  t o  a pp ly  h i s  b l a n k  s l a t e  p sy ch o lo g y  to  t h e  s oc io -

p o l i t i c a l  a s p e c t ,  s o me  o f  w h ich  w e  r e co g n i s e  t o d ay .  H e  w as  an  e a r ly  

s u p po r t e r  o f  w omen ’ s  s u f f r ag e ,  co mp u l s o r y  ed uc a t i on ,  an d  th e  

i mp r o ve men t  o f  t he  co n d i t i o ns  o f  t h e  lo w er  c l a s s e s  ( T oo by  an d  

Co s mid es ,  19 9 2) .  H e  t r i ed  t o  exp la i n  hu man  in t e l l i g en ce  wi th ou t  

g r an t in g  i t  any  inna t e  o rg an i s a t i on .  A ccor d i ng  to  t h i s  t heo r y ,  t h e  

b l ank  s l a t e  i s  i n s c r i b ed  w i th  s ens a t i ons  wh ich  Lo ck e  c a l l ed  ‘ ideas ’  

a nd  mod e r n  psy ch o l og i s t s  c a l l  ‘ f e a tu r es ’ .  I dea s  t ha t  r epe a t ed ly  appea r  

i n  s u c c es s i on  ( s u ch  a s  r ed n e s s ,  r o u nd ne s s  a nd  sw e e tn es s  o f  an  a pp le )  

beco me  a s soc i a t ed  so  t ha t  any  one  o f  t h e m can  ca l l  t o  mi nd  t h e  o t he r s  

( T o o by  an d  Co s mi d es ,  1 99 2 ) .   I t  b ec a me  t he  co r e  o f  mos t  mo d e l s  o f  

l e a r n i ng  e s p ec i a l ly  i n  t h e  app r oach  ca l l ed  b eh av io u r i s m,  w h ich  

d o min a t e d  psy ch o l ogy  f r o m th e  1 9 20 s  to  t h e  1 9 6 0 s .  

T w o ma i n  s ch oo l s  o f  a n i ma l  b e hav io u r  s tud i e s  d ev e lo p ed  in  t h e  w es t  

i n  t h e  ea r ly  tw en t i e th  c en t u ry ,  t he  f i r s t  w as  b eh av io u r i s m an d  th e  

s eco nd  w as  e t ho lo gy .  The  f i r s t  co n s i s t ed  l a rg e l y  o f  A mer i can  

e xp e r i me n ta l  p s y ch o log i s t s  w h o  c ou ld  c l a i m d es c e n t  f r o m J .  B .  

W at s o n  w ho s e  bo o k  B eh a v ior i s m ,  p u b l i s h e d  in  19 2 4 ,  w as  a  l an d mark  

i n  t h e  mo de r n  ex p e r i me n t a l  ap p r o ach  t o  b eh av i o u r .  T h e  s eco nd  

s c ho o l ,  w h ich  w a s  l a r g e l y  E u r o pe a n ,  w as  f o u nd ed  i n  t h e  19 3 0s  by  

K o n r ad  L o r en z  ( M a nn in g ,  1 9 67 ) .   

 

 

W a t s on  a nd  Beh av io u r i s m 

By  th e  20 t h  cen tu r y  i n  t h e  ab s en c e  o f  an y  r e a l  s c i en t i f i c  kn o w l ed ge  o f  

t he  d ev e l o p men t  o f  t he  n e r vo us  sy s t e m o r  o f  beh av io u r ,  t abu l a  r a s a  
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h ad  e vo l v ed  in to  ex t r e me  beh av io u r .  T h e  p s y cho lo g i s t  J o hn  W a t s on  

( 1 87 8- 1 95 8 )  w ho  e s t ab l i s h ed  b eh av i ou r i s m i n  19 1 3 ,  a r g ue d  th a t :  

E v e r y t h i n g  w e  h a v e  b e e n  i n  t h e  h a b i t  o f  c a l l i n g  a n  ‘ i n s t i n c t ’  t o d a y  i s  a  

r e s u l t  l a r g e l y  o f  t r a i n i n g  –  b e l o n g i n g  t o  m a n ’ s  u n l e a r n e d  b e h a v i o u r  

… . . T h e r e  i s  n o  s u c h  t h i n g  a s  a n  i n h e r i t a n c e  o f  c a p a c i t y ,  t a l e n t ,  

t e m p e r a m e n t ,  m e n t a l  c o n s t i t u t i o n ,  a n d  c h a r a c t e r i s t i c s  ( W at s o n ,  1 92 5 ,  

p . 5 )  

T o  a  b eh av io u r i s t  t he  o n ly  l eg i t i ma te  t o p i c  f o r  p sy cho lo gy  i s  ov e r t  

b eh av io u r  a nd  i t  i s  c on t r o l l ed  b y  th e  p r es en t  an d  p as t  env i r on me n t .  

L o c k e ’ s  ‘ i d e as ’  h a d  b een  r ep l a c e d  b y  s t i mu l i  a n d  r e s p o n s e .  W a t s o n  

w r o te  an  in f l uen t i a l  ch i ld b e a r i ng  ma nu a l  r eco mmen d in g  a  mi n i mu m o f  

a t t e n t i on  a nd  l ov e .  I f  y o u  co mf or t  a  c ry in g  ch i ld ,  h e  w r o t e ,  y o u  w i l l  

r ew a r d  h i m f o r  c r y in g  a nd  t he r eb y  i nc r ea s e  t he  f r e qu en cy  o f  c ry i ng  

b eh av io u r  ( P in ke r ,  2 00 2 ) .  A n d  a  r e s p o ns e  c o u l d  be  a s s o c i a t ed  w i t h  a  

r ew a rd ,  a s  w h en  a  c a t  i n  a  b o x  ev en tu a l ly  l ea r n ed  tha t  p u l l i n g  a  s t r i ng  

o p en ed  a  d oo r  and  a l lo w ed  i t  t o  e s c ap e .  I n  th es e  ca s e s  an  

e xp e r i me n te r  s e t  u p  a  c on t in g e n c y  be tw een  a  s t i mu l u s  and  an o t he r  

s t i mu lu s  o r  be tw e en  a  r e s p on s e  an d  a  r ew a r d .  T h e  b eh av io u r i s t  B .  F .  

S k in ne r  ( 19 0 4- 19 9 0)  w r o te  s ev e r a l  b es t s e l l e r s  a r g u i ng  th a t  h a r mf u l  

b eh av io u r  i s  n e i t he r  i n s t i nc t iv e  n o r  f r ee ly  cho s en  b u t  i na dv e r t en t ly  

c on d i t i o n ed  ( P i nk e r ,  20 0 2) .   

P sy ch o l og i s t  J .  R .  K an t o r  w r o te  i n  1 92 3 :   

B r i e f  i s  t h e  a n s w e r  t o  t h e  q u e s t i o n s  t o  w h a t  i s  t h e  r e l a t i o n s h i p  b e t w e e n  

s o c i a l  p s y c h o l o g y  a n d  i n s t i n c t s .  P l a i n l y  t h e r e  i s  n o  r e l a t i o n s h i p  (D eg l e r ,  

19 91  p . 13 9) .   

F u r the r mor e  t h e  p sy cho lo g i s t  Z ing  Y ang  K ou  w r o te  i n  1 92 9 :  

B e h a v i o u r  i s  n o t  a  m a n i f e s t a t i o n  o f  h e r e d i t a r y  f a c t o r s ,  n o r  c a n  i t  b e  

e x p r e s s e d  i n  t e r m s  o f  h e r e d i t y .  [ I t  i s ]  a  p a s s i v e  a n d  f o r c e d  m o v e m e n t  

m e c h a n i c a l l y  a n d  s o l e l y  d e t e r m i n e d  b y  t h e  s t r u c t u r a l  p a t t e r n  o f  t h e  

o r g a n i s m  a n d  t h e  n a t u r e  o f  t h e  e n v i r o n m e n t a l  f o r c e s … . . A l l  o u r  s e x u a l  

a p p e t i t e s  a r e  t h e  r e s u l t  o f  s o c i a l  s t i m u l a t i o n .  T h e  o r g a n i s m  p o s s e s s e s  n o  
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r e a d y - m a d e  r e a c t i o n  t o  t h e  o t h e r  s e x ,  a n y  m o r e  t h a n  i t  p o s s e s s e s  i n n a t e  

i d e a s  ( D eg le r ,  1 99 1  p .  58 - 15 9) .  

B eh av io u r i s t s  b e l i ev ed  t ha t  b eh av iou r  co u ld  b e  u n d e r s to od  

i nd ep en d e n t l y  o f  th e  r e s t  o f  b io lo gy ,  w i th o u t  a t t en t io n  to  t h e  g e n e t i c  

mak eup  o f  t he  an i ma l  o r  t he  evo lu t i o na ry  h i s to r y  o f  t h e  s pe c i e s .  

P sy ch o l ogy  c a me  t o  c on s i s t  o f  t h e  s t u dy  o f  l e a r n in g  in  t h e  l ab o r a to ry  

a nd  a s  men t io n ed  f o cu s ed  o n  p r o x i ma t e  q u e s t i on s  and  s o lu t io n s .  

E a r ly  i n  t he  20 t h  c en tu ry ,  zo o log i s t s  and  p h y s io log i s t s ,  u s ing  ea r ly  

e l e c t r o p h y s io l og ic a l  t ech n i qu es  had  w or k ed  o u t  t h e  r u d i men t s  o f  

me c h an i s m f o r  t h e  s i mp l e s t  o f  b e h av io u r s :  r e f l exe s .  T h eo r y  no w  

p r ed i c t e d  t ha t  mo r e  co mp l ex  b eh av i ou r  w as  a  r e f l e x  c h a in  –  e ac h  

s ma l l  p i e c e  o f  t h e  b eh av i o u r  a c t ed  s eq ue n t i a l l y  a s  a  s t i mu lus  to  t h e  

nex t  r e f l ex  p i ece  and  hen ce  no  need  fo r  i n s t i n c t s .  By  1920 ,  t he  

c on ce p t  o f  “ i n s t i n c t ”  w as  c on s id e r e d  d i s r e p u tab l e  a n d  t he  w o r d  w as  

a l mo s t  co mp l e t e ly  ab an do ne d  (T ho rp e ,  1 9 56 ) .   

 

EV O LU TI ON A RY  P S Y CHOL O GY 

W i l l i a m J a me s  b e l i e v e d  th a t  w e  p o s s es s ed  man y  i n s t in c t s  w h ich  

w er e  d es c r ib ed  i n  d e t a i l  i n  h i s  b o ok ,  P r i n c i p l e s  o f  P s y ch o l og y  

( J a me s ,  1 89 0 ) .  J a mes ’  i d e a  o f  i n s t i n c t s  w as  r ad i c a l  i n  t h e  s en s e  t h a t  

h e  a r gu e d  t ha t  h uman s  h av e  mo r e  i n s t in c t s  t h an  o th e r  an i ma l s  a nd  

th i s  i s  w h a t  a l l o w s  u s  a n  a l mo s t  ma l l e a b l e  i n t e l l i g en ce .  I n  

con t r ad i s t i n c t i o n  t o  J a mes ’ s  v i ew s  i t  w as  ge ne ra l l y  accep t ed  a t  t h e  

t i me  t ha t  hu ma ns  h ad  l e s s  i n s t i n c t s  t han  any  o the r  an ima l  and  a l so  

t h a t  t h e s e  i n s t i n c t s  w e r e  s u p p r es s ed .  J a mes  c on c l ud es  th a t  b e cau s e  

t h es e  i n s t i n c t s  a r e  s o  au t oma t ed  w i t h in  o u r  beh a v io u r  w e  a r e  b l ind  

to  i t s  ex i s t en ce .  I t  i s  t h i s  n a tu r a l  au t o ma t ed  r e s po n s e  t ha t  s ee ms  s o  

n o r ma l  a nd  a s su med  to  b e  ‘ h u man  n a tu r e ’  t h a t  J a mes  b e l i ev es  s h o u ld  

b e  in v es t i ga t ed .  
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T oo by  and  C o s mi d es  ( 1 9 92 )  a r e  f i r m b e l i ev e r s  i n  J a mes ’  p h i lo s op hy  

a n d  t h ey  a r e  t h e  f i r s t  t o  f o r ma l ly  i n t r o d u c e  th e  d i s c ip l i n e  

E vo lu t io n a ry  P sy cho lo gy .  T h ey  be l i e v e  th a t  r e s ea r c he r s  h av e  

b e co me  b l in d  to  i n s t in c t s  n a me ly  du e  to  t h e  S S S M  w h ich  d ev e lo p ed  

in  r e l a t i o n  to  t h e  neg a t i ve  a t t r i b u te s  a t t a ch ed  to  t h e  s t ud y  o f  

i n s t i n c t .   Th ey  ma i n t a i n  t ha t  an  ev o lu t ion a ry  ap p r oach  w o u ld  be  b es t  

u nd e r s to o d  in  t e r ms  o f  h i g h l i gh t in g  th i s  i n s t in c t  b l i nd ne s s .  T oo by  

and  Cos m ides  sugg es t  t ha t  an  evo lu t i ona ry  app roach :  

a l l o w s  o n e  t o  r e c o g n i z e  w h a t  n a t u r a l  c o m p e t e n c e s  e x i s t  a n d ,  m o s t  

i m p o r t a n t l y ,  i t  p r o v i d e s  p o s i t i v e  t h e o r i e s  o f  t h e i r  d e s i g n s … … T h e o r i e s  o f  

a d a p t i v e  p r o b l e m s  c a n  g u i d e  t h e  s e a r c h  f o r  t h e  c o g n i t i v e  p r o g r a m s  t h a t  s o l v e  

t h e m ;  k n o w i n g  w h a t  c o g n i t i v e  p r o g r a m s  e x i s t  c a n  i n  t u r n  g u i d e  t h e  s e a r c h  f o r  

t h e i r  n e u r a l  b a s i s  ( T oo by  an d  Co s mi d es ,  1 9 92 ,  p .2 ) .  

Th ey  a l s o  a rg u e  th a t  t h e  SS SM  as s u mes  th a t  t h e  me ch an i s ms  tha t  

g ov e r n  r ea so n ing ,  l e a r n ing  an d  me mo ry  op e r a t e  i n  a  u n i f o r m f a sh ion  

th a t  i s  n o t  co n t en t  s pe c i f i c .  A cco r d i n g  t o  t h e  S S S M  th e  u nd e r l y i ng  

me c h a n i s ms  th a t  p r o ces s  b eh av io u r  h av e  n o  s p ec i a l i s ed  f e a t u r es  a nd  

o pe r a t e  i n  a  g e ne r a l  co n t e n t - in d ep end en t  ma n ner .  T h e  B eh av i ou r i s t  

p a r ad i g m ca r r i ed  w i th  i t  i n to  t h e  co gn i t i v e  r evo lu t io n  –  eq u ipo ten t i a l  

a s s u mp t i o n  o f  d oma i n  g en e r a l i t y .  E v o l u t i on a r y  P sy ch o l og y  a s s u mes  

th a t  a l l  n o r ma l  h u man  mi n d s  r e l i ab l y  d ev e lo p  a  s t and a r d  c o l l e c t i on  o f  

r eas o n i ng  an d  r e gu la r i t y  c i r c u i t s  t h a t  a r e  f un c t i on a l l y  s p e c i a l i z e d  an d ,  

f r eq u en t l y ,  d o ma i n  s p e c i f i c .  T h es e  c i r c u i t s  o rg an i s e  t h e  w ay  in  w h ich  

w e  i n t e r p r e t  o u r  ex pe r i e nc es  an d  a s c r i b e  r ec u r r e n t  co n c e p t s  a nd  

mo t iv a t io n s  in to  o u r  p sy che ,  an d  p r o v i de  ‘ u n iv e r s a l s ’  ( B r o w n ,  1 99 1)  

t h a t  a l l o w  us  to  u nd e r s t an d  th e  a c t io n s  and  in t en t io ns  o f  o th e r s :  

B e n e a t h  t h e  l e v e l  o f  s u r f a c e  v a r i a b i l i t y ,  a l l  h u m a n s  s h a r e  c e r t a i n  v i e w s  a n d  

a s s u m p t i o n s  a b o u t  t h e  n a t u r e  o f  t h e  w o r l d  a n d  h u m a n  a c t i o n  b y  v i r t u e  o f  t h e s e  

h u m a n  u n i v e r s a l  r e a s o n i n g  c i r c u i t s  ( T o oby  an d  C os mi d e s ,  1 9 9 2 ,  p .3 ) .  

E v o lu t ion a r y  P sy cho lo gy  r ev o lv es  a r o un d  f ou r  f un da me n ta l  q u e s t i o ns :  
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1 .  Why  i s  t h e  mi n d  d es ig n ed  t h e  w ay  i t  i s  –  wh a t  cau sa l  

mech an i s ms  c r ea t ed  o r  s h ap ed  th e  h u man  mi nd  to  i t s  cu r r en t  

f o r m ( ad a p t a t i on s )  

2 .  H o w  i s  t h e  h u m an  mi n d  d es ig n e d  –  w ha t  mec ha n i s ms  a nd  

co mpo n en t  p a r t s  a r e  i n vo l v ed  ( ho w a r e  th ey  a r e  o rgan i s ed ) ?  

( n eu r a l  c i r c u i t s  – in s t in c t s  –  d o ma in  s pe c i f i c )  

3 .  What  i s  t he  f u nc t i on  o f  t he s e  o r gan i sed  me ch an i s ms ,  co mp on en t  

pa r t s  -  w h a t  i s  t he  mi n d  d es ig n e d  t o  d o ?  ( p r o b l e m b as e d  

so lu t io n s )  

4 .  H o w  d o es  i np u t  f r o m t h e  s oc i a l  en v i r o n men t  i n t e r a c t  w i t h  de s i gn  

to  p r o du c e  o b s e r v a b le  beh a v io u r ?  ( E nv i r o n men t  c r e a t e s  p r o b l e m 

–  min d  d es ig n e d  t o  f i n d  s o l u t i on s ) .  

 ( B us s ,  1 9 99 ,  p . 4 )  

T he  f un d a me n ta l s  o f  E v o lu t i on a r y  P sy cho logy  w er e  b r o ke n  d o w n  

in to  f iv e  p r in c ip l e s  acco r d i n g  to  Too by  an d  Co s mi d es .  T hes e  in c lu d e  

th e  f o l l o w in g :  ( 1 )  t h e  b r a i n  i s  u nd e r s to od  t o  be  a  p h y s i c a l  s y s t e m 

ana l ogou s  t o  a  “w e t  co mpu t e r ” ;  ( 2 )  o u r  ev o lu t io na r y  h i s to ry  c on s i s t s  

o f  p e r iod s  w h e r eby  neu r a l  c i r cu i t s  w er e  des ign ed  to  d ea l  w i th  

e nv i r on men t a l  p r ob le ms  o u r  an c es t o r s  mig h t  h av e  f a c ed ;  ( 3 )  o u r  

c on s c io us  p sy ch e  c o u ld  mi s l e ad  u s  i n to  b e l i ev i n g  th a t  o u r  c i r c u i t ry  

i s  s i mp l e r  t han  w h a t  i t  r e a l ly  i s ;  ( 4 )  d i f f e r en t  n eu r a l  c i r cu i t s  a r e  

s p ec i a l i s ed  f o r  so l v in g  d i f f e r en t  a da p t iv e  p r o b le ms ;  an d  ( 5 )  o u r  

mo d er n  b r a in s  ho u s e  p r i mi t i ve  mi nd s .   

A s  men t i on ed ,  E v o lu t ion a r y  P sy cho lo gy  w a s  a i med  a t  i n t eg r a t i ng  

th e  f r a g men t ed  h i s t o r i c a l  t h eo r e t i c a l  co n c e r ns  t ha t  h av e  s ep a r a t ed  

th e  d i s c i p l in e  i n t o  i t s  ma ny  d i s t i n c t io ns  s u ch  a s  t h e  co mp ar a t iv e  

p sy ch o l og i s t s ,  t h e  n eu r o - ps y ch o lo g i s t s ,  t h e  s o c i a l  p s y ch o l og i s s t  and  

th e  g e ne t i c s  p s y cho lo g i s t s  t o  men t io n  a  f ew  ( Cr av en s  a nd  B ur nh a m,  

19 7 1) .  The  ac tu a l  s y n t hes i s  an d  d ev e l o p men t  o f  t h e  d i s c ip l i ne  co u ld  

in c lu d e  s eve r a l  d i f f e r en t  f i e ld s  s uch  a s  e tho lo gy ,  evo lu t i o n a ry  

b i o l og y ,  co gn i t i v e  p sy ch o logy ,  an th r o p o lo g y  an d  dev e lo p me n ta l ,  

en v i ro n men t a l  p s y ch o l og y  to  men t io n  a  f ew  ( K en r i ck  e t  a l . ,  20 0 3 )  A  

mo r e  d e t a i l ed  d es c r ip t io n  p r o v ided  by  Bu s s :  
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T h i s  d i s c i p l i n e  p u l l s  t o g e t h e r  f i n d i n g s  f r o m  a l l  d i s c i p l i n e s  o f  t h e  m i n d ,  

i n c l u d i n g  t h o s e  o f  b r a i n  i m a g i n g ;  l e a r n i n g  a n d  m e m o r y ;  a t t e n t i o n ,  

e m o t i o n ,  a n d  p a s s i o n ;  a t t r a c t i o n  j e a l o u s y  a n d  s e x ;  s e l f - e s t e e m ,  s t a t u s  a n d  

s e l f  –  s a c r i f i c e ;  p a r e n t i n g ,  p e r s u a s i o n ,  a n d  p e r c e p t i o n ;  k i n s h i p ,  w a r f a r e  

a n d  a g g r e s s i o n ;  c o o p e r a t i o n ,  a l t r u i s m ,  a n d  h e l p i n g ;  e t h i c s ,  m o r a l i t y ,  a n d  

m e d i c i n e ;  c o m m i t m e n t ,  c u l t u r e  a n d  c o n s c i o u s n e s s . ”  ( Bu s s ,  1 99 9 ,  p . 4 )  

O v e r a l l  t he  b as i c  p r e mis e  o f  Ev o lu t io na ry  P sy ch o logy  i s  t h a t  o u r  

n eu r a l  s t r u c tu r e  an d  co mp l i me n t a r y  sp e c i a l i s e d  beh a v io u r  evo lv ed  in  

r e s p o n s e  to  o u r  a n c e s to r s ’  n e ed s .  E ach  n e u r a l  s t r u c tu r e  w as  ad a p t ed  

i n  a  c o n ten t  s p e c i f i c  mann er  an d  g r o up ed  in to  mo d u l es  t h a t  

man i f e s t ed  a s  s p ec i a l i s ed  b eh av io u r  s pec i f i c  t o  o u r  ances t r a l  ne ed s .  

I t  s ho u ld  a l so  b e  n o t ed  t h a t  E v o l u t ion a r y  P sy cho logy  c l a i ms  th a t  

b e c aus e  t h e  p r o ce s s  o f  n a t u r a l  s e l ec t i o n  i s  g r a du a l ,  o u r  mi nd  h as  no t  

p l ay ed  ca t ch -u p  w i th  t h e  po s t - in du s t r i a l  d ay - to - day  w o r l d  t ha t  w e  

l i v e  in .  T h i s  i s  a  co n ten t iou s  i s s u e  a s  t h e  ab ov e  men t io n ed ,  i s  o ne  o f  

t h e  c o u n t e r - a r g u me n t s  u s e d  a g a ins t  t h e  i d e a  o f  E vo lu t io n a ry  

P sy ch o logy .  Th e  e s sen ce  o f  t h e  ma t t e r  i s  t ha t  D ar win ’ s  n o t i on  o f  

g r adu a l i s m h as  b een  s ho w n  to  o c cu r  i n  t h e  h o min id  f o s s i l  l i n eag e  

( e . g .  t h e  g r ad u a l  ad ap t a t i o n  o f  A u s t r a lop i t h e c u s  A n a m ens i s  i n t o  

A us t r a lo p i th e cu s  A far e ns i s )  (K le in ,  19 9 9) .  H o w ev er ,  E l r ed g e  a nd  

G o u ld  ( Gou ld  e t  a l . ,  1 9 93 )  i d en t i f y  p un c tu a t ed  eq u i l i b r i u m a s  a n  

a l t e r n a t e  t o  p h y le t i c  g r ad u a l i s m,  w h ich  s u g g es t s  t h a t  w e  f in d  

p e r io ds  o f  s t a s i s ,  f o l lo w ed  b y  pe r io ds  o f  r ap id  ch an ge  and  

s p ec i a t io n .  Evo lu t io n a ry  P sy ch o l ogy  d oes  no t  co ns id e r  t h i s  a s p ec t  o f  

c h a ng e  a n d  t r an s mi s s io n .  S ec on d l y ,  b ehav i ou r  and  c u l t u r e  h av e  b e en  

s h o w n  t o  b e  t r a n s mi t t ed  r ap id ly  v i a  N eo - L a ma r ck i s m ( S ma i l ,  2 00 8)  

a s  w e l l  a s  me me s  ( G h i s e l i n ,  19 73 ) ,  h en ce  t r a n s mi s s i o n  o f  new  t r a i t s  

( b ehav i o u r s )  i s  a l mos t  i mmed i a t e  an d  no t  t he  g r ad ua l  p h en o ty p i c  

c h a n g e  t h a t  D ar w i n ’ s  p h y le t i c  g r ad ua l i s m sugges t s .  The re fo r e ,  I  

w o u l d  c o n c l u d e  t h a t  i t  d oe s  n o t  f i t  w e l l  w i t h  t h e  r ap id  s o c io -

t e ch no lo g i c a l  s h i f t s  w h ich  p u nc tu a t e  t h e  p a s t  8 0  00 0  y ea r s  o f  o u r  

o w n  s p ec i e s .   
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E vo lu t io n a ry  p sy ch o lo g i s t s  t h e r e f o r e  ex p l a in  th e  mi n d  i n  t e r ms  o f  

p as t  ev en t s .  Th e  d i r ec t  p r e mi s e  o f  t he  d i s c ip l in e  in f e r s  t ha t  g en es  

s h ap e  b e hav io u r  b u t  n o t  d i r e c t l y ,  r a t he r  f r o m t h e  a bo v e  men t io ned  

cog n i t i v e  mo du l es  t h a t  t h e y  bu i ld  i n  t h e  b r a in .  Th es e  mo d u l e s  w e r e  

b as i c a l ly  p r o d u c e d  b y  t h e  p r o c es s  o f  n a tu r a l  s e l e c t i o n  a c t i n g  o n  

h u man s  i n  t h e i r  a n c es t r a l  p as t .  A n  i mpo r t a n t  a s p e c t  o f  E vo lu t i o n a ry  

P sy ch o logy  i s  t he  b e l i e f  t ha t  t hes e  mod u l es  h av e  d e ve l op ed  i n  t h e  

p as t  b u t  hav e  r e ma i n e d  c on s t an t  f o r  so me  10 0  0 00  y ea r s .  S ma i l  

h ig h l ig h t s  t h i s  by  s t a t i n g  “ L ik e  f o s s i l s ,  mo du le s  w e re  l a id  d ow n  in  

t he  s t r a t a  o f  t h e  b r a in  a  l o ng  t i me  ag o  an d  p r e s e rv ed  ag a in s t  t h e  

r av ag es  o f  t i me ”  ( S ma i l ,  2 0 08 ,  p . 13 9 )  T he  co r e  id e a  o f  E vo lu t io n a ry  

Psy cho logy  i s  t h e  a s su mp t ion  t ha t  t he  human  mi nd  has  sp ec i e s -

spec i f i c  a r ch i t e c tu r e  t ha t  con t a in s  a  deg r ee  o f  va r i ab i l i t y  and  

p l a s t i c i t y  d ep en d i n g  o n  en v i r o n me n t a l  i n f l uen c es  b u t  i t  i s  no t  

i n f in i t e l y  ma l l e ab l e .   

I n  l i n e  w i th  mo r e  cu r r en t  r e s ea r ch  p e r t a in i ng  t o  M ar a i s ’ s  f i n d ing s  

f o r  h i s  t r o op  o f  b ab o on s  s h ow i ng  c aus a l  r e a so n in g  w i th in  th e i r  

b e h a v io u r a l  ab i l i t i e s .  C h en e y  an d  S ey f a r th ,  ( 1 9 9 5 )  c l e a r l y  r ec o g n i s e  

t h e  a c t  o f  c au s a l  r e a s on in g  in  t h e i r  s t ud y  o f  f e ma l e  b ab oo ns  ( Pa pio  

c yn o c ep h a lu s  u r s i nu s )  w i th  th e  u s e  o f  v o c a l  p l ay b ac k  r e co r d ing s  

r eco gn i s i n g  s u b mi s s i v e  f ea r  b a rk s .  H ow eve r ,  t h e s e  r ea s o n ing  

c ap ab i l i t i e s  a r e  n o t  u n i q u e  to  h u ma n s  an d  b ab o o ns  a s  M ar a i s  

sugges t ed  bu t  ex t ends  ac ro s s  mo nk ey  spec i e s ,  f o r  ex amp l e  t h e  u se  

o f  s t on e  to o l s  t o  o b ta in  f r u i t  h as  b e en  d i s co ve r e d  in  t h e  J ap an e s e  

mac a q u es  (M a ca c a  fu s ca t a )  (Tok ida  e t  a l . ,  1 99 4 ) ,  mor e  r e cen t  

a mb i t i ou s  s tu d i e s  h av e  b e e n  d i r ec t e d  a t  sh o w ing  t ha t  n on - h u ma n  

p r i ma tes  can  l e a rn  t o  u se  j oy s t i ck s  t o  t r a ck  spa t i a l  ev en t s  on  

co mp u t e r  s c r e en s  ( A nd r e w s ,  19 93 ;  L e i gh ty  & F r a ga sz y ,  2 00 3 ;  a nd  

H op k ins  e t  a l . ,  1 99 6) .  I n  t h i s  r eg a r d  M ar a i s  w as  co r r ec t  i n  t h e  

a s s u mp t i on  th a t  b ab oo n s  c o u ld  ex p r es s  c au s a l  r e a s on i n g  w i th in  th e i r  

beh av io u r  bu t  h e  w as  i nco r r ec t  i n  t e r ms  o f  h i s  l i mi t a t i o ns  h e  

a s s e r t ed  fo r  o t he r  mo nk ey s  and  an i ma l s  w h i ch  h e  b e l i ev ed  n e ve r  
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a cq u i r e d  the  r e as o n i ng  c a pa b i l i t i e s  o f  t he  b ab oo n  an d  hen ce  b i a s ed  

in  t h a t  s en s e .    

Res ea r ch  has  mo ved  b ey on d  Mar a i s ’ s  cau s a l  me mor y  and  

beh a v io u r a l  p a t t e r n s  a mon g s t  t h es e  no n - h uman  p r i ma t e s  an d  a r e  

no w  d i r ec t ed  a t  t h eo r e t i c a l  c l a i ms  su ch  a s  Th eo ry  o f  M in d .  Th eo ry  

o f  mi n d  i n  p a r t i cu l a r  i n f e r s  t h e  a b i l i t y  t o  p r ed ic t  o th e r ’ s  b e h av io u r  

by  a t t r i b u t in g  to  t he m in d e p en d en t  men t a l  s a t e s ,  s u ch  a s  b e l i e f s ,  

op in io ns  an d  d es i r e s  (G a l l ag he r  e t  a l . ,  20 0 3) .  T h eo r y  o f  mi n d  h as  

be en  con s id e r ed  a  h u man  ab i l i t y  an d  mo r e  r e s ea r ch  h as  b een  

d i r ec t ed  a t  i d en t i fy in g  th i s  ph en o me no n  i n  n o n- h u ma n  p r i ma t e s  t o  

e s t a b l i s h  i t s  d e ve l op me n t  an d  e v o lu t ion  f r o m t he  b io lo g ic a l  

f u n c t io n s  th a t  un d e r p in  i t .  Res e a r ch  in  t h i s  f i e ld  h as  a l s o  s h o w ed  

i nc r eas in g  ev idence  t ow ards  t h e  con t i nu i t y  o f  hu mans  and  

n o n h u ma n  p r i ma t e s .  

T h eo r y  o f  mind  i n c l ud es  s oc i a l  co g n i t i v e  me c h an i s ms  s u ch  a s  

de cep t io n ,  c oo p er a t io n ,  e mp a th y ,  r a t i on a l  c au s a t io n  an d  th e  

in t e r p r e t a t io n  o f  o t h e r s  b od y  l an g ua g e  to  me n t ion  a  f ew .  T h es e  a r e  

b e l i ev ed  t o  b e  in n a t e  co g n i t i v e  mec h a n i s ms  w h ich  t i e  i n to  

E v o l u t i on a r y  P sy cho lo g y  a s  co n ten t -d o ma i n  s p e c i f i c ,  i n na t e  

co gn i t i v e  mech an i s ms .  R es ea r ch  in  t h i s  f i e ld  h as  l ed  to  s tu d i e s  

a i med  a t  s p ec i f i c a l ly  i den t i fy ing  whe re  in  t he  b r a in  th es e  in na t e  

co g n i t i v e  mech an i s ms  ( h a r d w i r e d  f u n c t i o n s )  r e s id e .  S t u d ie s  h av e  

i nc luded  t he  i den t i f i c a t i on  o f  c e r t a in  n eu ra l  a r eas  t h a t  co u ld  b e  

r e s po ns i b l e  f o r  t h eo ry  o f  mi n d  f r o m b r a in  l e s i on s  ( Ro w e  e t  a l . ,  

20 0 1  an d  S tu s s  e t  a l . ,  2 0 0 1 ) .  B o t h  s tu d i e s  co n f i r m th a t  t h e s e  

p a t i en t s  h ad  d i f f i cu l ty  i n  me ta l i z in g  t a s k s .  M e t a l i z i n g  i s  

sy n ony mo us  w i th  th eo ry  o f  mi n d  an d  in  a  n u t  s h e l l  s ug g es t s  t h a t  t h e  

ab i l i t y  t o  u nd e r s t a n d  the  be hav io u r  o f  o th e r s  i n  t e r ms  o f  t he i r  g o a l s  

an d  b e l i e f s  w he th e r  o r  n o t  t h e  b e l i e f  i s  t h e  r ea l i t y  ( f a l s e  b e l i e f ) .  

F r o m th i s  me mor y  b as ed  p e r c ep t io n  o f  p r ed ic t ed  b eh a v i ou r ,  s c r ip t s  

a r e  deve l oped ,  t he se  s c r i p t s  a l l ows  u s  t o  i n f e r  expec t a t i ons  f ro m 

o t he r s .  F o r  i n s t a n ce ,  “ t h e  t r a f f i c  n ew s p ap er  ven d or  s c r i p t ” .  

I n d iv i du a l  A  i s  i n  h i s  c a r  i n  t r a f f i c ,  I n d iv i du a l  B  i s  s t a nd in g  i n  t h e  
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r o ad  s e l l i ng  n ew s p ap er s .  I nd iv idu a l  A  w o u l d  l i k e  to  pu r ch as e  a  

new s pap e r ,  h e  do es  s o  b y  n od d ing  h i s  h ea d  in  t h e  d i r e c t io n  o f  

I n d iv i du a l  B  w h o  th en  r e sp o nd s  in  e xp ec t a t i o n  o f  t h i s  s c r i p t  a nd  

p r e s en t s  t h e  n ew s p ap er  w i t h  th e  exp ec t a t io n  o f  mo n e t a ry  ex ch an ge .  

T h i s  s i mp le  h e a d  n od  f r o m I nd iv i du a l  A  cou ld  r e p r es en t  many  

d i f f e r en t  s cen a r io s  h e  cou l d  be  s e l f - r e f l e c t in g  an d  ack no w led g ing  

h i s  o w n  th ou gh t s  o r  cou ld  b e  s t r e t ch ing  h i s  ne ck  b u t  b ecau s e  t h e s e  

s c r ip t s  h av e  b e en  g en e r a t e d  w i th i n  h u ma n  s oc i e t y  an  ex p e c t e d  

ou tco me  has  be en  ach i ev ed  d epend in g  on  th e  s c r ip t .  Th i s  p r o ces s  

un d e r l in e s  t he  b as i c  f u n c t io n  o f  t h eo ry  o f  mi n d .    

T h eo r y  o f  min d  i s  b e l i ev e d  t o  h av e  ev o lv e d  in  r e l a t io n  t o  p as t  

an ces t r a l  obs t ac l e s  w i th in  hu mans .  Res ea rch e r s  be l i eve  t h a t  i t  i s  

j u s t  a s  i mp or t an t  i f  n o t  mor e  s ig n i f i c an t  a s  o t h e r  h u man  u n i q u e  

f e a tu r e s  s u ch  a s  b ip ed a l i s m  an d  l a ng uag e .  B i p e d a l i s m f o r  i n s t a n c e  

a l l ow ed  u s  t o  f r e e  ou r  u pp e r  l i mbs  w h i ch  en ab l ed  u s  t o  man ip u la t e  

o b je c t s  a n d  c r e a t e  t h e  w o r ld  w e  l i v e  i n ;  i t  a l s o  a l l ow e d  u s  t h e  

ad v a n t a g e  to  mi g ra t e  d i s t an ces  an d  h en ce  e xp lo r e  t he  p l an e t .  I n  

mu ch  th e  s a me  w ay  th e  t h eo ry  o f  mi n d  h as  a s s i s t ed  us  i n  t e r ms  o f  

ex p r es s in g  i n t en t io n s ,  i ma g i n a t i on s ,  i mi t a t io ns ,  l e a r n in g ,  p r o j e c t i on  

an d  p e rcep t ion  a l l  o f  w h ich  su pp o sed ly  co ns t i t u t e s  mo d er n  hu man  

beh a v io u r .  S tu d i e s  i n v o l v ed  i n  t e s t i n g  th eo r y  o f  min d  i n  ex t an t  no n -

hu man  p r i ma t e s  a l l ow  us  t o  mak e  p r ed i c t io ns  i n  t e r ms  o f  i t s  

dev e lop men t .  The s e  s t ud i e s  i n c lude  t he  Soc i a l  B ra in  Hy po thes i s  

(D u nb ar ,  19 98 )  an d  Mach i ave l l i an  i n t e l l i g en ce  ( By r ne  an d  Wh i t en ,  

19 8 8)  t o  men t io n  a  f ew .  

E x a mp l es  o f  t h e  ap p l i ca t i o n  o f  Evo lu t io n a r y  P sy cho lo g y  e x t end  

ov e r  a  w id e  spe c t r u m o f  be hav io u r  and  i t s  ad ap t i ve  exp lan a t i on .  Th e  

mo r e  po p u la r  s t ud i e s  f oc us  o n  l an g u a g e  a nd  i t s  evo lu t i o n a r y  h i s to ry  

an d  a s  su ch  exp l a in s  l an gu ag e  un iv e r sa l s  ( K ur by  an d  H ur fo r d ,  

20 0 2) ,  h ow  th e  h u ma n  v o c a l  t r a c t  h ad  evo lv ed  ( F i t c h ,  20 0 0 )  a nd  

s oc i a l  co mmu n ic a t ive  b eh av io u r  ( D un b ar ,  19 9 7 ) .U n iv e r s a l  l an gu ag e  

o r g ans  a r e  o ne  o f  t h e  t h r ee  p r e - r equ i s i t e s  o f  t he  cogn i t i ve  
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r e vo lu t io n  ( C ho ms ky ,  1 95 7) ,  t h e  o t h e r  tw o  in c l ud es  e x p lo r in g  th e  

p sy ch o logy  u nd er ly ing  t h e  beh av io u r  an d  in fo r ma t io n  p r oces s ing  

(Bu ss ,  19 99 ) .  

O t h e r  s t u d i e s  i n c l u d e  r e s e a r c h  o n  t h e  evo lu t i o n  o f  h u mo u r ,  ( B ar r e t  e t  

a l . ,  20 0 2  an d  J un g ,  2 00 3 )  s e l f - aw a r en es s  a nd  t h e  s e a r c h  f o r  

c o n s c i o u s n es s  ( D e  V ee r  e t  a l . ,  19 9 9 ,  G a l lu p ,  1 97 0 ,  H ey es ,  1 99 8 ,  

K een an  e t  a l . ,  2 0 01 ,  Wy nn e ,  2 0 01  an d  K i r ch e r ,  20 0 1 )  t o  me n t io n  a  

f ew .  Th e  d i s c ip l in e  n o w  en cap su l a t e s  a  b road  spec t ru m o f  

d ev e l op men t a l  a s  w e l l  a s  co mp ara t iv e  psy ch o l og ies  d i r ec t i ng  

q u es t io n s  a t  b o th  u l t i ma t e  a s  w e l l  a s  p r o x i ma t e  s o lu t io n s .  F o r  

e x a mp le ,  on e  c a n  d e t e r mi ne  h o w  b eh av io u r  en han c e s  su r v i v a l  an d  

r ep r od uc t io n  ( u l t i ma t e  c a u s e  –  f un c t i on a l  i n  n a tu r e )  an d  on e  can  

i den t i fy  t h e  va r i a n t s  i n vo l v ed  in  e l i c i t i ng  a  p a r t i cu l a r  b eh av i ou r a l  

r e s p on s e  ( p r o x i ma t e  c au s e  –  mo t i v a t i o na l  n a tu r e ) ,  t he s e  f o r m p a r t  o f  

T in be r g en ’ s  f o u r  w hy ’ s  ( B u ss ,  1 9 99 ) .  

E vo lu t i on a ry  Psy cho logy  ha s  been  cha l l enged  by  many  r e sea r che r s  

an d  t h es e  ch a l l en g es  w er e  d i r ec t ed  a t  b as i c  f u nd ame n t a l  i s s u es  

w i th in  t h e  i n t e rp re t a t i on  o f  d a t a  i n  t h i s  f i e l d .  H ow eve r ,  i t  mu s t  b e  

no ted  th a t  i t  w as  l a rg e ly  a  r eac t io n  to  t h e  p r ev iou s l y  men t io ned  

E . O .  W i l s on ’ s  S o c io - b io lo g y  Sy n thes i s  pu b l i s hed  in  t h e  l a t e  1 9 7 0’ s  

( v o n  S y dow ,  20 1 2)  w i t h  s p e c i f i c  r e f e r ence  t o  h i s  f i na l  sho r t  ch ap t e r  

on  hu man s .  

F o r  i n s t an c e ,  J e r r y  F o do r  ( 1 9 83 )  ques t ion s  h o w  w e  p r o ve  th a t  t h e  

mo d u l es  me n t i on ed  abo v e  e x i s t  an d  i f  t h ey  d o  a r e  t h e y  g en e t i c a l ly  o r  

c u l tu r a l ly  d ev e lo p e d .  T h e  b as i c  a rg u men t  s u g g es t s  t h a t  t h e  ob s e r ve r  

i den t i f i e s  a  t r a i t ,  ( f o r  ex a mp le  f e a r  o f  d a r k n es s )  an d  the n  a t t e mpt s  t o  

e n v i s io n  th e  e v o lu t io n a r y  co n tex t  i n  w h i c h  t h i s  mig h t  h av e  b een  

a d a p t i ve  ( e .g .  no c tu r n a l  p r ed a t i on ) .  H a w k es  ( 2 00 5 )  a s se r t s  t h a t  

c e r t a in  a nc e s t r a l  p o pu la t io n s  d o  n o t  r ep r es e n t  t h i s  u n i ve r s a l  me n ta l i t y  

s u g ge s t ed  by  E vo lu t io na r y  P sy cho lo g y ,  in f e r r in g  th a t  w h a t  w e  

b e l i ev ed  to  b e  a n  an c i e n t  a d a p ta t io n  c ou l d  hav e  b e en  d ev e lo p e d  

w i th in  a  mu ch  s h o r t e r  t i me  f r a me .   
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Bu l l e r  (2 00 5)  con c lud es  t h a t  Ev o lu t i o na r y  Psy cho lo gy  a t t a cks  t h e  

n o t io n  t h a t  t h e  h u ma n  b r a i n  w as  p r o g r a mme d  in  r e s po ns e  to  s t ab l e  

env i r on men t a l  ch a l l eng es  in  th e  d eep  p as t .  H ow ev er ,  t he  so c i a l  

i n t e l l i g en c e  hy p o th es i s ,  a s s u mes  t ha t  t h e  ma j o r i t y  o f  ad ap t iv e  

p r ob le ms  th a t  d r o v e  h u ma n  p sy cho lo g i c a l  e v o l u t ion  w e r e  p os e d  by  

o th e r  hu ma ns  an d  no t  t h e  n e ed s  o f  t h e  h un t  o r  o f  t oo l  mak i ng  ( S ma i l ,  

2 0 08 ) .  Th e  p o in t  i s  t h a t  i f  i n t e l l i g en ce  evo lv ed  so  a s  t o  co mp e t e  w i th  

o th e r  ev o l v i ng  in t e l l i g en c e s ,  t h en  i t  i s  i mp o s s i b l e  t o  s p e ak  o f  s t ab l e  

a d a p t i ve  p r ob le ms  t h a t  gen e r a t ed  f i xed  s o lu t io ns .  T h e  h u man  b r a in  

and  hen ce  mi nd  d id  no t  j u s t  ad ap t  a t  so me  f ix ed  mo me n t  i n  t h e  p as t ,  

i t  i s  c on t in uo u s ly  a d a p t i ng .  A s  men t i o ned  p r e v i ou s ly  on e  o f  t h e  ba s i c  

f u nd a men t a l s  i n  Ev o lu t io n a ry  P sy cho lo gy  po s i t s  t h a t  t he  h u man  b r a in  

h as n ’ t  un de rg on e  any  s i gn i f i can t  ch an g e  in  t h e  l a s t  1 00  00 0  y ea r s .  I n  

d en i a l  o f  t h i s  a r g u men t ,  t he r e  i s  n ow  co ns i de r ab l e  h a r d  ev id en c e  

s h o w ing  th a t  c e r t a i n  hu man  g en e s  co u ld  an d  d id  ch a ng e  o ve r  t h e  p as t  

1 0  00 0  ye a r s ,  e . g .  s i ck l e  c e l l  a n a e mi a  ( B u l l e r ,  2 0 05 ) .  A l s o ,  i t  i s  

a rgued  t ha t  t he  Pa l eo l i t h i c  env i ron men t  a c t s  a s  t he  bench mark  o f  

b eh av io u r a l  ad a p t a t io n ,  i s  b o th  d i r e c t io n a l  an d  a n t h r op o c en t r i c  

( S ma i l ,  2 00 8 )   

T h e  e mp i r i c i s t s  a s s e r t  t h a t  w e  c anno t  ev a lua t e  c l a i ms  t ha t  a r e  

u n o b s e r v a b l e  en t i t i e s  o r  p r o c es s es  ( H a ig ,  2 0 0 0 ) .  L a k a to s  an d  th e  

hy po th e t i c o - d edu c t ive  me t h o d  o f  ob s e r va t io n  i s  a n o th e r  po pu la r  

a r g u men t  t h a t  c h a l l en ge s  th e  v e r y  f u n da me n t a l s  o f  E vo lu t io n a r y  

P sy ch o l og y  c l a i mi n g  th a t  i t  i s  b as ed  o n  p r ed i c t iv e  s c i e n c e  ( H o l c o mb ,  

2 0 00 ) .  

S y n ap o mor ph ie s ,  au t a po mo r p h i es ,  e xa p t a t io n s  an d  th e  P an g lo s s i an  

p a r a d ig m ( e . g .  n os es  w e r e  d e s ig n ed  to  h o ld  s p e c t a c l e s )  a r e  a l l  

mo r p h o lo g ic a l  f ac t o r s  t h a t  b e co me  mo r e  c o mp o un d e d  an d  co mp l ex  

w he n  a p p l i e d  to  b eh av i o u r  ( L e w on t in  1 9 9 0 ,  R i ch a r ds o n  1 9 96 ) .  

Res e a r ch  c on d uc t ed  by  G ou ld  a nd  o th e r s  i s  r e f l e c t iv e  o f  t h e  mo v e  

to w ar d s  a  n e w  un d er s t and in g  o f  e vo lu t io n  d i f f e r e n t  f r o m t h e  

s ug ge s t ed  M od er n  S y n t he s i s  ( N eo - D a rwin i s m) .  I n  t h i s  ex t r apo l a t i on  
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of  e vo lu t io na r y  t r en d s  G ou ld  in  p a r t i cu l a r  me n t io n s  th a t  s pe c i a t i on  

i s  n o t  n ece s s a r i l y  t h e  “ g r ad u a l ,  a d a p t i v e  a l l e l i c  s u b s t i t u t io n  to  

g r ea t e r  e f f ec t ”  (G o u l d ,  1 98 0 ) .  G o u ld  i l l u s t r a t e s  w i th  th e  u s e  o f  a  

w id e  r an g e  o f  ex a mp l es  p e r t a i n in g  to  bo th  cu l t u r e  an d  b io lo gy  a s  t o  

ho w  no n  ad a p t iv e  mec h a n i s ms  a n d  co ns t r a in t s  o n  ad ap t a t i on s  

( C lu t to n - B r o ck  a n d  H ar v ey ,  1 9 79 ;  G o u ld  an d  L ew o n t in ,  19 79 )  mi gh t  

be  i n vo lv ed  i n  evo lu t io na ry  fo rces .  H e  ex p l a i n s  h o w ap t a t i on s  an d  

ex p a t a t i o n s  ( Vrba  an d  G o u ld ,  1 98 2 )  co u ld  be  u s e f u l  i n  

un d e r s t and in g  evo lu t io n a r y  p r o ces s es  w i t ho u t  t h e  u s e  o f  s t r i c t  

D ar w in i an  ad ap t a t io n i s t  p r i nc i p l e s .   No t  a l l  s t r u c tu r e s  a r e  

ad ap t a t i o n s :  “ A n  e x ap t a t io n  i s  a  t r a i t ,  l i k e  th e  l a r g e  co g n i t i ve  b r a in ,  

t h a t  ev o l ved  to  s e r v e  s o me  f un c t io n  b u t  s ub s eq uen t l y  be c a me  

av a i l ab l e  f o r  e n t i r e ly  d i f f e r en t  p u r p o s es ”  i d e n t i f i e d  b y  G o u ld ,  

L ew o n t in  an d  V r ba  ( S ma i l ,  2 0 08 ,  p .1 27 ) .  A n  ex a mp le  o f  t h i s  c o u ld  

be  r e l a t ed  to  s ex u a l  de s i r e  a s  an  ad ap t iv e  fo rce  f o r  p r oc re a t io n ,  

ho w ev er  man y  n on-h u man  p r i ma t es  d i s co v e r ed  no n- p r o c r ea t i v e  p l ay  

to  a c t  a s  a n  i mp or t an t  so c i a l  f un c t io n .  H en c e ,  s ex  i s  e xa p t iv e  w i th  

r e g a r d s  t o  i t s  a b i l i t y  t o  c r e a t e  a s  w e l l  a s  ma i n t a in  s o c i a l  b o n d s .  

S i mi l a r ly ,  C l a y  e t  a l . ,  ( 2 0 1 1)  s h ow  th a t  f e ma l e  b on o bo s  u s e  

co pu l a t i on  ca l l s  a s  soc i a l  s i gna l s .  F r o m a  mo rp ho lo g i ca l  p o in t  o f  

v i ew ,  M an g er  ( 200 6)  d emo n s t r a t e s  h ow  th e  l a r g e  b r a in  d i d  n o t  

ev o lv e  d i r ec t l y  fo r  h ig h e r  cog n i t i o n  i n  t h e  do lp h i n ;  r a th e r  i t  

ev o l v ed  i n  d i r ec t  r e s po n s e  t o  t h e r ma l  p r e s su r es .  M o r e  s p ec i f i c a l ly  

pe r t a in in g  to  hu man s  an d  th e i r  l a r ge  b r a i n s  A ie l l o  an d  W he e l e r  

( 1 9 95 )  d i s cu ss  t h e  e xp en s iv e  t i s s u e  hy p o th es i s  i n  w h i c h  t h e y  c l a i m 

tha t  c e r t a in  s t r u c tu r e s  a r e  mor e  ene r gy  expens iv e  t han  o th e r s ,  

na me l y  t he  g u t  an d  th e  b r a in .  T h e  i d ea  i s  t h a t  a  t r ad e - o f f  o ccu r r ed  

du r ing  ou r  h u man  ev o l u t i o n a r y  s to ry  w he r eb y  t he  gu t  w as  r e d u c ed  

d r a s t i ca l l y  i n  s i ze  w i th  t h e  add i t i o n  o f  a  h i gh e r  n u t r i t i on a l  d i e t  

( n a me ly  p r o t e i n s )  w h ich  c ou ld  h av e  a l lo w ed  f o r  t he  me t ab o l i c  

en e r gy  su p p le men ta t io n  o f  a  b igg e r  b r a in .  H en ce ,  s t r i c t  D ar w in ian  

ad ap t a t i o n i s t  v i ew s  a r e  h igh ly  r ep r e sen t ed  i n  E vo lu t i o na ry  

P sy ch o logy .  
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MA RA IS  A ND  THE H IS TORY  OF  EV O LU TIONA RY  PS YCHOLO GY 

T he  h i s to ry  o f  s t ud i e s  o f  hu man  con s c io u s nes s  a s  de sc r i bed  ab ov e  

d en o t es  t h e  f l uc tu a t in g  id e a s ,  d i f f e r in g  me th o d s  a nd  ap p l i ca t i on  o f  

n ew  t ec h n iq ue s  t o  d e r iv e  s o lu t io n s  to  t h e  qu es t io n s  s u r r oun d i ng  

c on s c io u s n es s  an d  i t s  ev o l u t i on .  F o r  t he  p u r p o se  o f  t h i s  s e c t ion  

M ara i s ’ s  app r oac h  an d  m e th od o lo gy  a r e  o f  t h e  u t mo s t  i mp or t an ce .  

M a r a i s ’ s  ma j o r  t he me  th r o ug ho u t  h i s  d i s c us s i o n  o f  t he  e vo lu t io n  o f  

c on s c io u s n es s  s t e ms  f r o m th e  n a t u r e  v e r s u s  nu r tu r e  d eb a t e ,  w h ich  

s e e ms  t o  be  a  c on s t an t  t h e me  in  th e  h i s to r y  o f  p sy cho l og y ,  

p a r t i cu l a r l y  w i th in  t h e  f r ame w or k  o f  evo lu t io na ry  t heo ry .  H e  w as  

c o r r ec t  i n  h i s  ap p l i c a t io n  o f  u s ing  n o n- hu ma n  p r i ma t e  a n a log u es  t o  

u n de r s t a nd in g  th e  c o mp l e x  s tu dy  o f  i n s t in c t  an d  l e a r n in g .  H e  to o ,  l i k e  

M o r gan’ s  cano n ,  t h ou gh t  t h a t  t h e  d emy s t i f i c a t io n  o f  t h e  an i ma l  mi nd  

mi g h t  r e mo v e  th e  my s te r y  o f  t h e  hu ma n  mi nd .  H i s  l on g  t e r m s t u dy  o f  

n o n - cap t i v e  babo o n s  p l ay ed  in  h i s  f av ou r ,  a s  t h i s  p r o v ided  a  t r u e  

r e f l e c t io n  o f  t h e  a n i ma l ’ s  b eh av io u r .  H en ce ,  h e  co u l d  ma ke  mor e  

c o n f i d e n t  i n f e r e n c e s  a b o u t  h i s  r e s u l t s .   

A d d i t i o n a l ly ,  M ar a i s  n eve r  l i mi t ed  h i s  r e s ea r ch  to  on ly  b ab oo ns ,  and  

u s ed  a  v a r i e ty  o f  d i f f e r en t  sp ec i e s  ( f ro m b i r d s  t o  w i ldeb e es t )  t o  

u n de r s t a nd  th e  d e g r e e  o f  i n s t i nc t  an d  l e a r n i ng  p r e se n t  i n  t h es e  

p o pu la t io n s .  I n  t e r ms  o f  h i s  a pp r o ac h  t o  u nd e r s t an d i ng  h i s  r e s u l t s ,  h e  

u s ed  bo t h  an  e xp e r i me n t a l  a s  w e l l  a s  a  no n  –  cap t iv e  lo ng i t u d in a l  

a pp r oa c h  t ha t  w as  on ly  u s e d  in  co mb i n a t io n  lo n g  a f t e r  M ar a i s ’ s  t i me .  

A s  men t i on ed  p r e v io us ly ,  h i s  ch o i c e  o f  D ar w in i s m a s  h i s  f u n c t io n a l  

p a r ad ig m r ea l l y  p l a c ed  h i m w i t h  th e  f r o n t  r un ne r s  i n  t e r ms  o f  

r e s e a rch  du r i ng  h i s  t i me  (w h en  D ar w in i s m w a s  in  i t s  “ec l ip se ” ) ,  and  

a l s o  h i s  i n s i s t en c e  o n  t r y in g  to  a c co m mo d a te  th e  e mp i r i c a l  me t h o d  

a l l o w ed  f o r  a  s ens e  o f  ob j ec t i v i t y  i n  h i s  w o rk .   

M ara i s  w as  a l s o  i n t e r e s t ed  in  hy p no s i s  an d  i t s  e f f ec t s  on  

c on s c io u s n es s  an d  c a r r i ed  o u t  q u i t e  a  f e w  s t ud ie s  o n  h u ma n  s u b j e c t s ,  
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t e s t i n g  t h e i r  i n s t i n c tu a l  s en s es  d u r i n g  a  s t a t e  o f  h y pn os i s .  U n l ik e  

S i g mun d  F r eu d  ( 1 8 56 - 1 939 ) ,  h i s  w o r k  n ev e r  r e vo lv ed  a r ou n d  

p sy cho an a l y s i s  o r  p sy cho pa th o lo gy  b u t  o n  th e  evo lu t io n  o f  

c on s c io u s n es s .  M a r a i s  w a s  p r i mar i ly  a n  e th o lo g i s t ,  mea n in g  h i s  ma i n  

i n t e r e s t  c on c e r n ed  o bs e r v ab l e  b eh av io u r .  

 

EU G E NE M A R A I S  

E ug en e  Mar a i s ’ s  ma jo r  co n t r i b u t io n  w as  t o  t he  s tu dy  o f  p r i ma to log y .  

H i s  p io ne e r sh ip  i n  t h i s  f i e ld  w as  e s t ab l i s h ed  du e  to  h i s  n on - c a p t iv e  

me t h o d  an d  th e  o v e r a l l  r e s ea r ch  t i me  s p en t  i n  t h e  f i e ld .  F ro m th e  

o b s e rv a t i on s  o b ta i ne d  f r o m h i s  b ab oo n  r e s e a r c h  M ar a i s  d ev e lo p e d  h i s  

t he o r y  o f  t h e  e v o lu t io n  c on s c io us n es s .  T h i s  b eh a v i ou r a l  s tu dy  

p r ov id ed  a  mo d e l  fo r  t h e  dev e lop me n t  o f  t h e  d i sc ip l in e  o f  e tho lo gy  

a nd  p r o v i de d  a  g o o d  co mp ar a t iv e  mo d e l  f o r  hu man  b eh av io u r  s t ud ie s .  

T he  p r e v io u s  ch ap t e r  co ve r s  M a r a i s  i n  r e l a t io n  to  h i s  a c tu a l  

me t h o do l o gy  a nd  con t r ib u t ion  to w a r d s  p r i ma t o l og y .  T he  f o l l o w ing  

s e c t io n  f o cu s es  o n  th e  i n f e r en c e s  th a t  w e r e  ma d e  f r o m h i s  

o b s e rv a t i on s  o n  th e  Ch a c ma  babo on  a nd  h i s  i n t e r p r e t a t io n  o f  t he  f oc a l  

t he me  o f  t he  s tu d y :  t h e  evo l u t io n  o f  c o ns c iou s n es s .  

I n  e s s en c e ,  M a r a i s  i d e n t i f i ed  a n d  a p p l i e d  D ar w in ian  p r in c ip l e s  t o  

mor p ho lo gy  an d  s u bs eq u en t ly  to  p s y cho lo gy  w h ich  mad e  i t  a  l i k e ly  

p o s s i b i l i t y  t h a t  h e  an t i c i p a t ed  c e r t a in  con c e p t s  i n  E v o lu t io n a r y  

P sy ch o l ogy  ( Ro uss e au ,  20 0 0 ) .   

F o r  t he  p u r p os e  o f  t h i s  s ec t io n ,  E u gen e  M ar a i s ’ s  T he  So u l  o f  t h e  Ap e  

w a s  an a l y s ed .  I n  t h i s  b oo k  M ar a i s  u s es  h i s  o bs e r v a t i on s  f r o m h i s  

b ab o o n  r e s e a r c h  an d  f r o m a  mu l t i t u d e  o f  o th e r  an i ma l  s tu d ie s  t o  

d i s c us s  h i s  i d e as  on  ho w  he  be l i ev e s  th e  mi n d  to  h av e  ev o lv e d .  H i s  

i n t r o du c t i on  to  t h e  t op i c  e mp ha s i s e s  an  i mp o r t an t  f a c to r ,  i n s t in c t ,  

w h ich  h a s  be en  n e g l e c t e d  by  p sy cho lo g i s t s  b u t  i n  M ar a i s ’ s  w o r k  

b eco mes  an  ob v iou s  con s t i t u en t  i n  t h e  un d e r s t and in g  o f  

c on s c io u s n es s .  W he e l e r  ( 1 91 7)  i de n t i f i ed  th i s  p r ob le m a nd  w r o te :   
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A f t e r  p u r s u i n g  d u r i n g  t h e  p a s t  t w e n t y  y e a r s  a  s m a l l  l i b r a r y  o f  r o s e - w a t e r  

p s y c h o l o g i e s  o f  t h e  a c a d e m i c  t y p e  a n d  n o t i c i n g  h o w   t h e i r  a u t h o r s  i g n o r e  

o r  m e r e l y  h i n t  a t  t h e  e x i s t e n c e  o f  s u c h  s t u p e n d o u s  a n d  f u n d a m e n t a l  

b i o l o g i c a l  p h e n o m e n a  a s  t h o s e  o f  h u n g e r ,  s e x  a n d  f e a r ,  I  s h o u l d  n o t  a g r e e  

w i t h ,  l e t  u s  s a y  a n  i m a g i n a r y  c r i t i c  r e c e n t l y  a r r i v e d  f r o m  M a r s  w h o  

s h o u l d  e x p r e s s  t h e  o p i n i o n  t h a t  m a n y  o f  t h e s e  w o r k s  r e a d  a s  i f  t h e y  h a d  

b e e n  c o m p o s e d  b y  a  b e i n g  t h a t  h a d  b e e n  b o r n  a n d  b r e d  i n  a  b e l f r y ,  

c a s t r a t e d  i n  e a r l y   i n f a n c y  ,  a n d  f e d  c o n t i n u a l l y   f o r  f i f t y  y e a r s  t h r o u g h  a  

t u b e  f e d  w i t h  a  s t r e a m  o f  l i q u i d  n u t r i m e n t  o f  c o n s t a n t  c h e m i c a l  

c o m p o s i t i o n  ( E v an s  a nd  E v a n s ,  1 97 0 ,  p .  2 2 6 - 22 7 ) .   

M ara i s  i den t i f i e s  i n s t i n c t s  a s  t he  s ex u a l  s e ns e  ( r ep r od uc t io n  a nd  ca r e  

o f  y o ung ) ,  f ea r  o f  d ea t h  ( co un te r ac t in g  co mmo n  env i r o n me n t a l  

d an g e r s )  an d  p r ocu r e me n t  o f  f o od .  H e  na me s  in s t i n c t  t he  “p h y le t i c  

me mo r y ”  o r  “ in d i v i du a l  me mo ry ”  and  be l i ev es  th a t  t hey  a r e  n ea r ly  

a lw ay s  co r r e l a t ed  t o  spec i f i c  so ma t i c  mod i f i c a t i ons ,  a s  i n  t h e  ca se  o f  

i n s e c t s .  An  ex a m ple  o f  t h i s  c an  b e  r e l a t ed  to  t h e  an t  e a t e r ,  T a m a nd ua  

t e t r a da c t y la ,  ( M ar a i s ,  2 00 0 ,  p .  6 1 ) .  T h e  a n t e a t e r  h as  a n  i n s t i nc tu a l  

n e e d  to  p r o cu r e  f oo d ,  a s  mos t  s p e c i e s  do ,  b u t  i t  h a s  a  s pe c i a l i zed  

s o ma t i c  mo d i f i c a t i o n  r e l a t e d  to  t h i s ,  n a me l y  i t ’ s  mo s t  ch a r a c t e r i s t i c  

f ea tu r e ,  t h e  e lo n ga t ed  s n o u t .  F u r th e r mo r e  no t  o n l y  d oe s  M ar a i s  

i den t i fy  i n s t i n c t  b u t  a l s o  d e s c r ibes  ho w  d i s adv an t ag eo u s  i t  mi gh t  b e  

i n  l i g h t  o f  s p ec i f i c  a d ap t a t io n .  F o r  ex a mp l e ,  i f  t h e  an t e a t e r  w as  

r e l o ca t ed  to  a  s p ec i f i c  a r ea  t h a t  i s  d evo id  o f  i t s  r e s ou rc e  ( an t s )  t h e  

a n t  e a t e r  w o u l d  b ec o me  e x t i n c t  b ec au se  i t s  sn o u t  i s  s o  sp e c i a l i z e d  in  

t e r ms  o f  i t s  d i e t a ry  ad ap ta t ion  a n d  a l s o  i t s  i n s t in c t iv e  b e h a v io u r  

con f in es  t h e  an i ma l  t o  s pe c i f i c  t y p es  o f  f o od ,  food  th a t  i s  no w  

i mp os s ib l e  t o  p r o c u r e .  M ar a i s  a l s o  n o t e s  t h a t  s p e c i f i c  s p e c i e s  o f  g a me  

b i r d s  r e t a in  t h e  u r gen cy  to  d r op  to  t h e  g r o un d  a nd  c r o u ch ,  w h ich  w as  

an  i mp or t an t  adap t a t i on  t o  av o id  d an ge r  f rom a i r  b o r n  p r ed a to r s  a nd  

ensu re  i t s  su rv iva l  (Mara i s ,  1 96 9 ) .  T h e  d i s adv an t ag e  h o w e ve r ,  i s  t ha t  

w h en  game  hu n te r s  f i r e  gu ns h o t s  i n  t h e  a i r ,  t h ey  r en d e r  t h es e  b i rd s  

h e l p l e s s  t o  i t s  n a tu r a l  i n s t i n c t u a l  r e s p on s e  o f  d ro p p in g  a n d  c r ou ch in g ,  

h en ce  th e  ga me  hu n t e r  an d  hu n t in g  d o g s  an t i c i pa t e  t he i r  a r r i va l .  T h e  

p hy le t i c  me mo r y  i s  t h u s ,  a l t h o ug h  k ey  in  a n i ma l s ’  s u r v iva l  i n  

env i r on men t s  f o r  w h ich  i t  i s  ad ap t i v e ,  a l s o  t o o  s p e c i f i c  a n d  s ho w s  
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v ery  l i t t l e  p l a s t i c i t y  t o  equ ip  th e  s p ec i e s  f o r  s u rv iv a l  i n  t h e  ch an g ing  

a nd  u ns t a b l e  e nv i r on men t s  i t  en co u n te r ed .  B a bo o ns  d o  no t  s ho w  th i s  

s p ec i a l i s e d  d ep en d e n cy  o n  s t r u c t u r a l  mo d i f i c a t i o n s  a s  t h e  a n t  e a t e r  

and  w o u l d  be  co n s id e r ed  a  gene r a l i s t .  I n  f ac t  Mar a i s  men t io ns  t ha t  

b ab o on s  c ou ld  s p a t i a l l y  mi g r a t e  t o  a  w id e  r a n g e  o f  d i f f e r i ng  

e n v i r o n me n t s  b as e d  o n  th e i r  ab i l i ty  t o  e a s i l y  acq u i r e  n ew  d i e t a ry  

h ab i t s .  H e  s h ow s  h ow  t he  b ab o on  no t  o n l y  ea t s  p l an t s  an d  in s e c t s  b u t  

h o w  in  t imes  o f  l im i t ed  r e s o u r ces  ce r t a in  g r o up s  have  dev e lop ed  a  

t a s t e  fo r  mea t ,  t h i s  i n  r e l a t i o n  t o  t h e i r  q u ad r u ped a l  g a i t  l i b e r a t ed  

t he m f ro m t h e  t r e es  t o  ex pand  an d  mig r a t e  t o  s p a r s e  new  a r eas  

( M ar a i s ,  19 3 9 ,  p . 2 - 4 )  i n  t e r ms  o f  t h e  cau s a l  me mo ry  tha t  Mar a i s  

d es c r ib es .  

Many  s tud i e s  h av e  h igh l ig h t ed  and  desc r i bed  accou n t s  o f  i mi t a t i v e  

a nd  e mu l a t iv e  l e a r n in g  a s  w e l l  a s  p r ob le m s o l v i ng .  A s  men t io n e d  

p r ev iou s l y  M ar a i s ’ s  h i e r a r ch i c a l  a c q u i s i t i o n  o f  t h e  c au s a l  me mo r y  

mi g h t  b e  b i a s ed ,  h e  g r a de s  t h e  b ab o o n  w i th  h u man s  b u t  d ow n gr ad es  

t he  v e r ve r t s .  I n f e r r in g  th a t  b ab oo n s  hav e  a  g r ea t e r  ab i l i t y  t o  l e a rn  o r  

r ec og n i s e  c au s a l i t y  i n  t he i r  ac t io ns .  Cur r en t  r e s ea rch  id en t i f i e s  t h a t  

t h e  g r e a t e s t  a b i l i t y  f o r  i mi t a t iv e  l e a rn in g  an d  p r o b le m s o lv i n g  r e s id es  

w i th  t h e  g r ea t  apes  s u ch  a s  t h e  t e r mi t e  f i s h in g  d i s p l ay ed  by  th e  

Ch i mp an zees  (P an  T r og lo dy t e s ) ,  ( G o od a l l ,  1 97 0 ,  T omas e l l o  e t  a l . ,  

1 9 94 )  an d  s o c i a l  l e a r n i n g  o f  t oo l  u s e  by  O r a ng u t an s  (P on g o  

P yg m aeus )  ( C a l l  e t  a l . ,  1 99 4 ) .  H ow e v er ,  n on e  o f  t h es e  s tu d i e s  a r e  

i nd i ca t iv e  o f  i mi t a t i v e  l e a r n i ng  o r  p r o b le m- s o lv in g  t ha t  e x t en ds  

b ey on d  h u man  c h i ld r en  a b i l i t i e s  ( T enn i e ,  2 0 0 6 ) .  S i mi l a r ly  t h e  

mo n k ey s  do  ex p r e s s  t he s e  b eh av iou r s  bu t  n o t  t o  t h e  ex t en t  t h a t  w e  

o b s e rv e  i n  t h e  g r e a t  ap e s .  I n  t e r ms  o f  t h e  mo n k ey s ,  M a c aq ue  mo n key s  

h av e  s h o w n  t o  b e  a c t i v e  i mi t a t iv e  l e a r n e r s  a s  w e l l  a s  go od  p r ob le m 

s o lv e r s ,  t h e  J ap an es e  M a c aq ue s  ( Macaca  f u s ca ta )  h av e  be en  o b s e rv ed  

u t i l i s i n g  s ton e  t oo l s  ( Beck ,  19 76 ) ,  w ash in g  o f  sw ee t  p o t a to es ,  w hea t  

w a s h i ng ,  s na t ch ing  b eh av io u r ,  ba th ing  b eh av io u r  a nd  s o  f o r th  ( K aw ai ,  

1 9 65 ) .  A l l  o f  t h es e  b ehav i o u r s  have  b e en  d oc u men t ed  to  h av e  s p r ead  

t h r o ug h  t he  t r oo p  v i a  l e a r n i n g  a nd  t e a ch ing  an d  i s  n o t  an  in d iv i d ua l  

o n c e  o f f  o b se r v a t i on .  T h i s  de mo ns t r a t e s  a  g r e a t e r  e f f i c i en c y  o f  t h e  
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maca qu e  co mp ared  to  t h e  babo on  w hen  ap p ly in g  p r inc ip l e s  o f  

l e a r n ing  and  p r ob l e m so lv in g .  ( Be ck ,  19 76 ,  p .3 0 9 )  s t a t e s :   

 

W h i l e  s p o n t a n e o u s  t o o l  b e h a v i o u r  i s  r e p o r t e d  o n l y  s l i g h t l y  m o r e  o f t e n  

a m o n g  m a c a q u e s  t h a n  b a b o o n s  ( t h o u g h  d e c i d e d l y  l e s s  o f t e n  t h a n  a m o n g  

c h i m p a n z e e s ) ,  i t  i s  c r i t i c a l  t o  n o t e  t h a t  i n  e v e r y  m a c a q u e  r e p o r t  t h e  

b e h a v i o u r  i s  e x h i b i t e d  b y  m o r e  t h a n  o n e  g r o u p  m e m b e r .  T h i s  i s  t h e  c a s e  

i n  o n l y  o n e  ( M a r a i s ’ s )  b a b o o n  r e p o r t .  T h i s  s u p p o r t s  t h e  p r e s e n t  

c o n c l u s i o n  t h a t  m a c a q u e s  h a v e  a  g r e a t e r  c a p a c i t y  f o r  o b s e r v a t i o n  l e a r n i n g  

f o r  t o o l  u s e .  

 

M a r a i s  d i s cu s s es  a  s i mi l a r  g r a d i ng  s y s t e m b as ed  o n  h o w  w e l l  t h es e  

O l d  W o r ld  mo n k e y s  r a t io n a l i s e  cau s a l i t y  ( i . e .  p r o b l e m s o lv i n g  a nd  

l e a r n i ng )  by  s u gg es t i ng  th a t  v e rv e r t  mo n key s  a r e  no t  a s  c ap ab le  a s  

b ab o on s  o f  c a us a l  r a t i o n a l i s a t ion .  Ca r p en t e r  h ad  a l s o  s ho w n  th a t  

maca qu es  u se  ro ck s  t o  pen e t r a t e  t h e  ha rd  s he l l  o f  a  c r a b  to  g e t  t o  t h e  

f l e s hy  b i t s  ( Ca r p en te r ,  1 88 7 ) .  A n d  M a r a i s  d i s c us s es  h o w  h i s  t r o op  o f  

b ab o on s  i r r i g a t ed  ho t  s p r in gs  w i th  sma l l  ch a n ne l s  t o  co o l  w a t e r  f o r  

d r in k in g  du r ing  t imes  o f  s ca r c i t y .  T hes e  t y pes  o f  causa l ,  l e a r n ing  

obse rva t i ons  hav e  no t  be en  co n f in ed  t o  t h e  macaq ue  an d  baboon  

r e s e a r c h  o n l y  b u t  many  o t he r  n on - h u man  p r i ma t es  s u ch  a s  i n  t h e  

t a mar in  ( Sa g inu s  O ed ip us  O ed ip u s )   ( H au s e r  e t  a l . ,  1 9 99 ) ,  r hes u s  

mo n k ey s  ( Ma ca ca  m u la t ta )  ( S t ep hens o n ,  19 67 ) ,  g ibb on s  ( H yl ob a tes  

l a r  l a r  an d  H yl ob a t es  p i l ea tu s )  ( B eck ,  1 9 67 )  a nd  man g a bey s  

( Ceroceb us  to rqua tu s  t o qu a ta s )  ( C ou s s i ,  19 9 4)  a mo n g  o th e r s .   A n  

i mp or t an t  a s pec t  t h a t  M ar a i s  d id  r eco gn i s e  f r o m h i s  s tud i e s ,  ev en  

t ho u gh  i t  mi g h t  h av e  be e n  b i a s e d ,  i s  t he  h i e r a r ch y  o f  l ea r n in g ,  

p r ob le m -  s o lv ing  o r  caus a l  beh av io u r .  T od ay ,  r e s e a r c h  in d i c a t e s  t h a t  

h u man  c h i ld r e n  a r e  b e t t e r  eq u i pp ed  f o r  n o ve l  p r o b le m s o lv ing  

co mp ared  t o  t he  g r ea t  ap es ,  t he  ap e s  mo re  end owed  t han  t he  mo nkey s  

a nd  w i th i n  mo n key s ,  s o me  s pe c i e s  mo r e  ad v an c ed  th an  o th e r s .  

T he  in s t i nc tu a l  d i s ad van t a geou s  po in t s  a r e  t h e  b as i s  fo r  w hy  M ara i s  

b e l i ev es  t h e  op p or t u n i t y  ex i s t ed  f o r  t h e  ev o l u t i on  o f  a  n ew  co ns c iou s  

exp e r i en ce  t o  d ev e lo p  in  r e l a t i o n  t o  i n s t i n c t .  Th i s  n ew  co n s c iou s  
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e xp er i en c e  a c co r d i n g  to  M a r a i s  h a s  n o t  on ly  a cq u i r ed  me mo r ie s  i n  

r e l a t io n  t o  l o ca l i t y  bu t  mo r e  s o  t h e  r e l a t io n  b e t w een  cau s e  and  e f f ec t  

a nd  h en ce  n a med  i t  t h e  “ cau s a l  me mor y ” .  T h i s  c a u s e  an d  e f f e c t  

r e l a t i o n s h ip ,  s u c h  a s  r e s po ns e  to  s t i mu l i ,  has  b ee n  id en t i f i ed  a s  

con s c io u s n es s  t o d ay .  M ar a i s  w as  w e l l  aw ar e  o f  t h i s  an d  h en c e  

e n t i t l e d  h i s  man u s c r ip t  T h e  So u l  o f  t h e  Ap e  ( i . e .  T h e  M in d  o f  t h e  

A p e) .  T h i s  t r an s l a t io n  o f  s o u l  an d  mi n d  w as  n o t  u n iq u e  to  M ar a i s  a s  

W at s o n  s u gg es t s :  

I t  w a s  t h e  b o a s t  o f  W u n d t ’ s  s t u d e n t s ,  i n  1 8 7 9 ,  w h e n  t h e  f i r s t  

p s y c h o l o g i c a l  l a b o r a t o r y  w a s  e s t a b l i s h e d ,  t h a t  p s y c h o l o g y  h a d  a t  l a s t  

b e c o m e  a  s c i e n c e  w i t h o u t  a  s o u l .  F o r  f i f t y  y e a r s  w e  h a v e  k e p t  t h i s  

p s e u d o s c i e n c e ,  e x a c t l y  a s  W u n d t  l a i d  i t  d o w n .  A l l  t h a t  W u n d t  a n d  h i s  

s t u d e n t s  r e a l l y  a c c o m p l i s h e d  w a s  t o  s u b s t i t u t e  f o r  t h e  w o r d  “ s o u l ”  t h e  

w o r d  “ c o n s c i o u s n e s s ”  ( W at so n ,  19 2 5 ,  p . 5 )  

Mo s t  s i gn i f i can t ly ,  t h i s  cau s a l  me mo r y  po s se s se s  a  deg r ee  o f  

p l a s t i c i t y ,  w h ich  en ab l es  t h e  in d iv i d u a l  t o  a d a p t  t o  env i r o n me n t a l  

c h a ng es  w i th ou t  h av ing  t o  a da p t  i t s  mor ph o lo gy .  A  ve ry  ba s i c  

ex a mp le  co u l d  b e  de mo ns t r a t ed  w h en  co ns id e r in g  c l i ma t e  ch an g e .  I f  

a n  in d iv i d u a l  l i v i ng  in  w a r m co n d i t i o n s  h ad  an  ex t r e me  c l i ma t i c  

c h a n g e  t o w ar d s  m u c h  c o l d e r  w ea t h e r ,  t h e  i n d i v id u a l  p os s es s i ng  th e  

c au s a l  me mo r y  w o u ld  r e s p o n d  by  e i t h e r  u s i ng  an  an i ma l ’ s  s k in  f o r  

w a r mt h  ( f u r  co a t ) ,  f i n d  a  w ar m s h e l t e r ed  a r e a ,  o r  man i p u l a t e  t h e  u s e  

o f  f i r e  t o  p r o v ide  he a t .  T h e  in d i v id u a l  t h a t  i s  en t i r e ly  dep en d en t  on  

t he  phy l e t i c  me mo ry ,  howev er ,  does  no t  pos ses s  t h i s  c ause  and  e f f ec t  

men t a l i t y  an d  i s  e n t i r e ly  dep en d en t  o n  mor ph o log i c a l  ad ap t a t i on  t o  

a cco u n t  f o r  t h i s  e x t r e me  c l i ma t i c  c h a ng e  ( i . e .  i t  w ou ld  hav e  to  

d ev e l op  f u r  o r  i nc r e as e  i t s  a d ip o s e  t i s s ue  to  r e t a in  mo r e  h e a t  o r  

h ib e r n a t i o n  mig h t  b e  co ns i d e r ed  a s  a  p hy s io log ic a l  ad a p t a t io n ) .  

 

T h i s  mor p ho lo g ic a l  ad ap ta t i on  w o u ld  t ake  g en e r a t i on s  t o  d ev e lo p  and  

o ccu r s  pu re ly  by  ch anc e  w h ich  co u ld  po s s ib ly  r e su l t  i n  ex t i n c t i o n .  

Henc e ,  Mara i s  be l i ev es  t ha t  t h i s  c ausa l  me mo ry  ac t s  a s  a  p ro t ec t i v e  

u mb r e l l a  ag a in s t  t h e  r e mo r s e l e s s n e s s  o f  n a tu r a l  s e l e c t i o n .  A  d i f f e r en t  



 - 106 -  

ana logy  app l i ed  t o  f eed ing  i n s t ead  o f  c l i ma t i c  ch ang e ,  wou ld  i nc l ud e  

t he  ab i l i t y  t o  man i pu la t e  s t one  t oo l s .  A s  d i s cu s s ed ,  i n  M ar a i s ’ s  t r o op  

o f  baboons ,  he  obse rves  t h e m t r av e l l i ng  g r ea t  d i s t an c es  t o  ge t  a cces s  

t o  a  s p e c i f i c  f r u i t  p r o du ce d  by  th e  b ao b ab  t r e e  A d a n s on ia  d i g i ta ta .  

T he  f r u i t ,  h as  a  v e r y  h a r d  ex t e r n a l  t i s s ue  co v e r in g  w h ic h  p r o t ec t s  t h e  

n u t r i t i o n a l  j u i ce s  on  th e  i n s id e .  M ar a i s  s t a t e s  “ T h e y  w o u l d  p i c k  t h e  f r u i t  

a n d  c a r r y  i t  f o r  g r e a t  d i s t a n c e s  t o  t h e  f o o t  o f  t h e  h i l l s ,  w h e r e  t h e  n e a r e s t  s t o n e s  

w e r e  s i t u a t e d .  T h e  f r u i t  i s  a b o u t  t h e  s i z e  o f  a  s m a l l  c o c o n u t ,  a n d  t h e  m e a n s  t h e  

c h a c m a  a d o p t e d  i t  f o r  c a r r y i n g  i t  t o  t h e  h i l l s  w a s  v e r y  i n t e r e s t i n g ” … ” O n  

r e a c h i n g  t h e  h i l l s ,  t h e  f r u i t  w a s  p l a c e d  o n  a  f l a t  r o c k  a n d  s m a s h e d  w i t h  s t o n e s .  

M y  c o l l e a g u e  n o t i c e d  t h a t  i n  m a n y  i n s t a n c e s ,  p a r t i c u l a r l y  a m o n g  t h e  y o u n g e r  

i n d i v i d u a l s ,  g r e a t  e f f o r t s  w e r e  f i r s t  m a d e  t o  b r e a k  t h e  f r u i t  b y  h a m m e r i n g  i t  o n  

t h e  r o c k  b y  h a n d  b e f o r e  a  s t o n e  w a s  u s e d  a s  a  t o o l . ”  ( M a r a i s ,  2 00 2 ,  p .5 5 -

5 6 . ) .  T h i s  i s  a  g o od  ex a mp le  o f  ho w  th e  c ausa l  me mory  fu nc t io ns .  

The  babo on  ha s  n o t  been  equ ipped  w i th  a  spe c i a l i s ed  beak ,  o r  bony  

app a r a tu s  t o  b r eak  o pen  t h e  f r u i t  o f  t h e  b oa bab  t r ee  b u t  du e  t o  i t s  

c au s a l  me mo ry ,  t h r ou g h  t r i a l  an d  e r r o r  t h ey  man ag e  t o  ma n i pu la t e  a  

s t on e  a s  a  t oo l  t o  g e t  t o  t h e  nu t r i t i o u s  p u l p  o f  t he  f ru i t .  H en ce  th es e  

a n i ma l s  w er e  n o t  d ep en d e n t  o n  s oma t i c  mo d i f i c a t i on  o r  ad ap ta t io n  

d u e  to  ch an g ing  en v i r o n me n t  o r  l a ck  o f  r e s ou r c es  t o  p r o cu r e  i t s  f o od  

r e so u r ce  bu t  r a th e r  f ro m th e  ma n ip u la t i on  o f  an  ex t e rn a l  ob j ec t  wh ich  

w a s  t he n  p as s ed  on  th r o ug h  l e a r n i n g  to  t he  r e s t  o f  t h e  t r o op ,  w h ich  

a r e  t he  e f f ec t s  o f  Mara i s ’ s  c ausa l  me mory .  

O n ce  th i s  caus a l  me mo r y  h as  b een  e s t ab l i s h e d  du r i ng  th e  evo lu t io n  o f  

a  l i n e a g e  i t  d o es  n o t  r ep l a c e  t h e  p h y l e t i c  me mo r y  ( i n s t i n c t )  b u t  

i n s t e ad  s u g ges t s  t ha t  b o th  t he  c au s a l  an d  p h y le t i c  me mor y  r e s id e  in  

t he  n eu r a l  c i r c u i t ry .  S ig n i f i c an t ly  i t  s h ou ld  b e  u n de r s to o d  th a t  

a cco r d in g  to  M ar a i s ’ s  t h eo ry  bo th  th es e  me mo r i e s  u s e  d i f f e r en t  

p a t hw ay s  t o  a ch i ev e  th e  d es i r ed  e f f ec t .  Mo s t  r e s ea r ch e r s  du r ing  

M ara i s ’ s  t i me  b e l i ev ed  th a t  i n s t i n c t  w as  d i mi n i s h ed  and  th a t  t h e  

‘ ca us a l  me mo r y ’  do mi n a t e s  b eh av io u r  i n  hu ma n s .  M ar a i s  be l i ev e s  th a t  

w e  r e t a in  t h e  p h y le t i c  me mory  b u t  i t  i s  s u b mer ged  d e ep  w i th in  o u r  

p sy che  w i th  t he  cau sa l  me mory  be ing  mos t  ac t ive .  M ara i s ,  l i k e  F r eu d ,  

b e l i ev ed  th a t  o nc e  hy p no t i s ed  th e  c a u s a l  me mo r y  i s  pa r a l y s ed  a nd  th e  
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p hy le t i c  i s  a l l ow ed  to  s u r f ac e  and  fo r  t h i s  r e a s on  h i s  h u man  s u b je c t s  

w e r e  ex p r es s i ng  h e ig h t en ed  s en s e  p e r c e p t i on  d u r in g  hy pn os i s .  

M a r a i s  s t r en g t h e ne d  h i s  a r gu men t  b y  de s c r i b i n g  th e  d e ve l op me n t  o f  

t h i s  n ew  cau s a l  me mo ry  by  g rad i n g  i t  i n  r e l a t io n  t o  t h e  p h y le t i c .  

T h i s  h i e r a r ch i c a l  g r ad in g  sy s t e m r e mi n d s  o n e  o f  t h e  id e as  o f  

A r i s to t l e ,  n a me l y  h i s  sca l a  na tu r ae  and  S t  A ug u s t in e ’ s ,  Ch a i n  o f  

B e in g .  I n d e ed  e l e me n t s  o f  t h i s  p r e - e vo lu t io na ry  mo d e  o f  t h in k ing  

w e re  p r e s e r v ed  in  s o me  e a r ly  ev o lu t i on a ry  t heo r i e s ,  ev en  in  t ho s e  

w i th  an  ap pa ren t  Da rw i n i a n  ben t .  I n  an th r o po lo gy ,  s pec i f i ca l l y ,  t h ey  

w e r e  a rg u ed  to  b e  an  i mp e d i me n t  f o r  t he  d e v e l op me n t  o f  t h e  mo d er n  

f i e l d  o f  h u man  e vo lu t io n  s tu d i e s  ( G u nd l i ng ,  2 00 6 ) .  M ar a i s ,  f o r  

exa mp le ,  de f i n es  t h r ee  evo lu t i ona ry  s t age s :  ( 1 )  an  o r g an i s m w h o s e  

b eh av io u r  i s  en t i r e ly  dep en d e n t  o n  th e  phy l e t i c  me mo r y  a nd  

d ep l e t ed  o f  a ny  cau s a l  me mo ry ;  ( 2 )  an  o r g an i s m w h o se  beh av io u r  i s  

p r edo mi n a n t l y  r e l i a n t  o n  t h e  p h y le t i c  me mo ry  b u t  a l s o  h as  t h e  

c au sa l  me mo r y ;  an d  ( 3 )  an  o r gan i s m w h os e  b eh av i ou r  i s  

p r edo mi n a n t l y  r e l i an t  o n  t h e  c a u s a l  me mo r y  b u t  s t i l l  r e t a in s  t h e  

p hy le t i c  me mo r y  i n  a  s ub me r g ed  f o r m.  A l l  t h r ee  o f  t h es e  s t ag e s  a r e  

r e l a t ed  to  i n s e c t s ,  b i r d s  an d  p r i ma t e s  r e s p e c t i v e ly .  I n sec t s  ac c o r d ing  

t o  M ar a i s  a r e  en t i r e ly  dep end en t  on  in s t i n c t .  B i r ds  h av e  a  

p r edo mi n a n t l y  i n s t in c tu a l  p sy ch e  an d  on ly  d i s p l ay  a  mi n u t e  a s pec t  

o f  t h i s  new ly  d ev e lo p e d  c o ns c io us  p sy ch e  ( c aus a l  me mo r y ) .  I n  t h e  

c as e  o f  t h e  p r i ma te  th e  n ew  con s c i o u s  p sy che  i s  a u t on o mou s  an d  

i n h ib i t s  t h e  i n s t i n c t u a l  p sy ch e  a t  t h e  co s t  o f  i n a c t iv i t y ,  r en d e r in g  

t he  co n t r o l  o f  b eh av iou r  t o  t h e  caus a l  p sy ch e .  P ap io  a cco rd ing  t o  

t h i s  s t a t emen t  wou ld  t h e r e fo r e  be  c l o s e r  t o  h u man s  in  t e r ms  o f  t h e i r  

men t a l  e vo lu t io n .  P r i ma t es  i n  t h i s  r eg a r d  a r e  pe r c e iv e d  a s  men t a l ly  

supe r io r  i n  a cco rdan ce  t o  o the r  an i ma l s  i n  t he  an i ma l  k ingdo m a nd  

h en ce  th e  h i e r a r c hy  i s  e s t ab l i s h ed .  I n  a  w a y ,  M ar a i s  d ev e lo p s  h i s  

o w n  g en e r a l  o u t l o ok  o f  t h e  ph y log en e t i c  s t ag es  b as ed  on  h i s  

g r ada t io n  o f  av a i l ab l e  p h y le t i c  an d  c a us a l  me mo r y .  T hi s  n ew ly  

d ev e lo p ed  co ns c i o u s nes s  i s  mor e  ad ap t iv e  an d  f l ex ib l e  co mp ar ed  t o  

t he  s pe c i a l i s ed ,  f i x ed  be hav io u r  o bs e r v ed  in  i n s t in c t ,  h enc e  
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p r ov id ing  an  i n c r ease  in  f i t n es s  an d  s u r v iv a l  o f  t h e  s p ec i e s  en d ow ed  

w i th  th e  n ew  cau s a l  me mo r y .  To day  th es e  co n cep t s  a r e  u n de r s t o od  

d i f f e r e n t l y  a nd  co n s c io us n es s  i n  p a r t i cu l a r  h as  b e e n  d e mo n s t r a t e d  in  

a  f ew  in s e c t s  ( G o u l d ,  1 9 77 ;  P a u l k  e t  a l . ,  2 00 8  a nd  R a mo n ,  20 0 4) .   

M a r a i s  do es ,  h ow e v e r ,  p r o v i de  i mp o r t a n t  i n s ig h t s  du r i ng  h i s  t i me .  

F i r s t ly ,  he  i d en t i f i e s  hu man s  a s  p a r t  o f  t h e  an i ma l  k ing do m,  an  i de a  

th a t  on ly  g a in ed  mo men tu m in  th e  s i x t e en t h  c en tu r y  th r o u gh  th e  

id e a s  o f  M i ch e l  d e  M on t a i gn e ,  b u t  t o ok  c en tu r i e s  t o  b e  mor e  b r oad l y  

a c c ep ted .  I n  l i n e  w i t h  co n t e mp o r a ry  t hough t ,  pub l i c  op in ion  i s  s t i l l  

s ce p t i c a l  co n ce r n in g  h u man ’ s  p l a c e  in  n a tu r e  ( p e r s on a l  a s s u mp t i on ) .  

F u r t he r mo r e ,  M ar a i s  d oe s  n o t  co n f in e  h i s  s tu d y  t o  p r i ma t es  o n l y  and  

u s es  a  v a r i e t y  o f  d i f f e r i n g  s p e c i e s  t o  e s t a b l i s h  h i s  a r g u me n t .  H e 

a p p l i e s  c o mp ar a t i v e  a n a l y s i s ,  a s  d i s cu s s e d  in  Ch ap t e r  2 ,  w h i ch  w as  

n o t  a  n o v e l  p r ac t i c e  a mo n gs t  r e s e a r c he r s  a t  t h e  t u r n  o f  t h e  t w en t i e th  

cen t u r y ,  b u t  o n ly  f ew  r ea l i s ed  th e  e f f i c i en cy  o f  i t s  ap p l i c a t ion  t o  th e  

u nd e r s t an d ing  o f  hu ma n  n a t u r e  b o th  mo r p ho lo g i c a l l y  and  

b eh av iou r a l ly .  M ar a i s  s t u d ied  a  w id e  r an g e  o f  s p e c i e s ,  b u t  h e  

b e l i eve d  th a t  p r i ma t es  w er e  hu ma n’ s  c lo s es t  r e l a t i v e s  a nd  th us  mo s t  

v a lu ab le  i n  r e s ea r c h  on  h u man  b eh av i ou r :  

t h e  f i r s t  s t e p  t o w a r d s  a c q u i r i n g  t h e  n e c e s s a r y  k n o w l e d g e  t o  a r m  m a n  f o r  

h i s  l a s t  s t r u g g l e  f o r  e x i s t e n c e  i s  a  t h o r o u g h  s t u d y  o f  t h e  a n i m a l  s p e c i e s  

m o s t  n e a r l y  r e l a t e d  t o  m a n  -  t h e  a p e s  a n d  a n t h r o p o i d  a p e s  (M ar a i s ,  

19 39 ,  p 11 ) .   

Co mp ara t iv e  an a l y s i s  i s  cu r r en t ly  co n s ide r ed  an  e s s en t i a l  t o o l  t o  t h e  

b e t t e r  un de r s t and in g  o f  behav io u r .  Th e  co mp ar a t i v e  an a ly s i s  t h a t  

Mara i s  conduc t ed  on  a  va r i e t y  o f  sp e c i e s  w as  w ha t  a l l ow ed  h i m t o  

s t a r t  e l uc id a t in g  p r o ces s es  beh i nd  t he  ev o lu t i o n  o f  hu man  

consc ious n es s .  

I t  s h o u l d  be  no ted  f r o m the  on s e t  t h a t  M ar a i s  n ev e r  w o rked  

sy s t e ma t i c a l ly  ( e . g .  h e  nev e r  h ad  a  r e s e a r ch  p ro g r a mme  s e t  u p  a nd  

he  w a s  o pp or tu n i s t i c  i n  h i s  a pp r oa c h  to  o bs e r v a t i on )   
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 t o  a ch i eve  h i s  r e su l t s ;  he  a l so  nev e r  f i n i shed  h i s  manu sc r ip t  on  t h e  

So u l  o f  t h e  A p e ,  w h i ch  w as  p os t h u mou s ly  p ub l i s h ed  by  R ob er t  

A r d r ey .  A s  men t i on ed ,  M a r a i s ’ s  o bs e r v a t i o n s  s ee m  to  be  f a i r ly  

accu r a t e ,  a s  mu ch  o f  h i s  ob se r va t io ns  hav e  been  id en t i f i ed  f r o m 

mo re  r ecen t  p r i m a t e  s t ud i e s .  Howe ver ,  h i s  i n t e rp r e t a t i ons  a nd  

co n c lus i o n s  a r e  l e s s  t r u s t w or thy  in  t he  s e ns e  th a t  h e  mi g h t  h a v e  

be en  b i a s ed  tow ar d s  h i s  s t udy  an i ma l  t he  Ch ac ma  bab o on  and  too  

an th r o po c en t r i c  a l l  o f  w h ich  g iv e s  t h e  i mpr es s io n  o f  p e r s o na l  

p r o j e c t io n  in  t e r ms  o f  i n t e r p r e t i ng  p r i ma t e  b eh av io u r .   

 

M A R A IS  A ND  HI S  A P P LI CA TI ON  OF  DA R W I N 

M a r a i s  w a s  i n f lu e nc ed  b y  C h ar l e s  D a r w in ’ s  t h eo r y  o f  ev o l u t i on  an d  

t h i s  w as  q u i t e  ev i d e n t  i n  h i s  w r i t i n g s  ( M ar a i s ,  19 39 ,  p . 66 )  o n  th e  

t heo r y  o f  t h e  evo l u t io n  o f  co nsc iou s ne s s .  A s  men t io n e d ,  M ar a i s ’ s  l i f e  

h i s t o r y  sh ow s  a  s t r on g  p as s io n  f o r  na t u r e  an d  an i ma l s ,  h i s  i n t e r e s t s  

h ad  a  s t r uc tu r a l  b io lo g ic a l  a s p ec t  a nd  a l s o  a  s t r o n g  b eh av iou r a l  

i nc l in a t io n .  F u r t he r mo r e ,  i t  w o u l d  app ea r  t h a t  M ara i s  o n ly  

p e r io d i c a l l y  h ad  a c ces s  t o  l i t e r a tu r e  p e r t a in in g  t o  e v o l u t io n a ry  th eo r y  

a s  w e l l  a s  p sy ch o lo gy  o r  beh av io u r a l  s c i en ce  a nd  h ad  go o d  b u t  o n l y  

g en e r a l  k n o w led g e  o f  s o me  key  deve l op me n t s  i n  t h es e  a r e a s .  H e nc e  

t h i s  co mb in a t io n  o f  l i mi t e d  the o r e t i c a l  b a ck gr ou n d  an d  ap p l i c a t io n  

t he r eo f  i n  t h e  i de a l  en v i r o n men t  ( Wat e r be r g  M o un ta i ns )  y i e l ded  th e  

f r u i t s  o f  M ar a i s ’ s  r e s u l t s .   

M ara i s ’ s  a f f i n i t y  to  D a rw in i s m i s  o bv io us  i n  h i s  w r i t i n g ,  wh e r eb y  h e  

s h o w s  a  c l e a r  u n d e r s t an d in g  o f  t h e  f u nd a me n t a l  p r inc ip l e s  a nd  

a pp l i c a t i o n  o f  t h i s  t h eo r y .  F o r  ex a mp l e  in  h i s  b oo k ,  M y Fr i e nd s  th e  

B ab o on s ,  h e  s t a t e s :  

I t  i s  c o n t e n d e d  s o m e t i m e s  t h a t  p u r p o s e  a n d  r e a s o n  a r e  a p p a r e n t  i n  t h e  

e v o l u t i o n  o f  m a n ,  t h a t  h e  i s  t h e  p e r f e c t  p r o d u c t ,  t h e  g o a l  t o w a r d s  w h i c h  

o r g a n i c  e v o l u t i o n  h a s  b e e n  s t r i v i n g  t h r o u g h  a l l  t h e s e  m i l l i o n s  o f  y e a r s .  

T h i s  n o t i o n  a r i s e s  f r o m  t h e  e r r o n e o u s  i d e a  t h a t  e v o l u t i o n  a l w a y s  s t r i v e s  
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t o w a r d s  a  c o n d i t i o n  o f  a b s o l u t e  p e r f e c t i o n .  A l l  t h a t  e v o l u t i o n  a l w a y s  c a n  

b r i n g  o u t  i n  a n  o r g a n i s m  i s  t o  f i t  i t ,  b y  s e l e c t i o n ,  f o r  o n e  o r  o t h e r  d e f i n i t e  

n a t u r a l  e n v i r o n m e n t  (M a r a i s ,  19 3 9 ,  p .  5 . ) .  

T ha t  n o  p r og r e s s ion  c an  b e  a s s u me d  in  ev o l u t io n  i s  on e  o f  D ar w in ’ s  

f u n d a me n t a l  p o in t s  w h ich  d i f f e r e n t i a t e  i t  f r o m t h e  a l t e r na t iv e  

e vo lu t io n a ry  th eo r i e s  ( L a mar ck i s m,  S a l t a t i o n i s m and  O r t ho g enes i s ) .  

T h i s  mi s c o n c ep t io n  i n  t e r ms  o f  d i r ec t i on a l  e vo l u t io n  i s  a p pa r en t  e ve n  

n o w ad ay s  a s  h ig h l igh t e d  by  R i ch a r d  D aw k ins  in  h i s  T h e  A n c es to r ’ s  

T a le :  A  P i lg r im a ge  to  t h e  D a wn  o f  L i f e (2 00 4 ,  p . 4 ) :  

I  a l s o  b e l i e v e ,  t h o u g h  t h i s  i s  m o r e  c o n t r o v e r s i a l  t o d a y  t h a n  i t  o n c e  w a s  

t h a t  t h e r e  a r e  s e n s e s  i n  w h i c h  e v o l u t i o n  m a y  b e  s a i d  t o  b e  d i r e c t i o n a l ,  

p r o g r e s s i v e  a n d  e v e n  p r e d i c t a b l e .  B u t  p r o g r e s s  i s  e m p h a t i c a l l y  n o t  t h e  

s a m e  t h i n g  a s  p r o g r e s s  t o w a r d s  h u m a n i t y ,  a n d  w e  m u s t  l i v e  w i t h  a  w e a k  

a n d  u n f l a t t e r i n g  s e n s e  o f  t h e  p r e d i c t a b l e .  T h e  h i s t o r i a n  m u s t  b e w a r e  o f  

s t r i n g i n g  t o g e t h e r  a  n a r r a t i v e  t h a t  s e e m s ,  e v e n  t o  t h e  s m a l l e s t  d e g r e e ,  t o  

b e  h o m i n g  i n  o n  a  h u m a n  c l i m a x  ( D aw k in s ,  20 04 )   

M ar a i s  h as  a  go o d  u n de r s t a nd in g  o f  t h e  n a tu r a l  s e l e c t i on  p r o c e s s ,  

t h e  v a r i a b i l i t y  w i t h i n  a  s p e c i e s  an d  a d a p t a t io n .  H en ce  r a n d o mn e s s ,  

n a tu r a l  s e l e c t io n  a n d  ad ap t a t i o n  f o r m t h e  th e o r e t i c a l  f r a mew o r k  o f  

M ar a i s ’ s  t he o r y  o f  t h e  e vo l u t io n  o f  co n s c io us n es s  ( M a r a i s ,  2 00 2 ,  

p . 5 9 ) .  

I n  h i s  b o ok s  th e  S ou l  o f  t h e  A p e  a n d  M y  F r ien d s  th e  B a bo o ns ,  Mar a i s  

d i s c us s es  t h e  ty po lo g y  o f  b ab oo ns .  H e  ex p l a in s  ho w  env i r on me n t a l  

ch ang e  c an  l e ad  t o  ch ang es  in  ph en o t y p e  w i th in  a  s p ec i e s  an d  ho w  

t h i s  ch an ge  can  l e ad  to  s pe c i a t io n  ev en t s  u nd e r  t h e  in f lu en ce  o f  

n a t u r a l  s e l e c t io n .  

I n  h i s  b oo k  M y  F r iend s  th e  B ab oo n s  ( i n  a  ch ap t e r  en t i t l ed  H ab i t s  o f  

B ab o on s ) ,  M ar a i s  p r ov id es  a  s ub s t an t i a l  a mo u n t  o f  i n f o r ma t i on  a nd  a  

r a t h e r  l e ng th y  d i s cus s i on  o n  t he  s ub je c t  o f  va r i a t i o n  f r o m t y p e  

( ad ap t iv e  o p t i mu m) .  H e  de s c r i b e s  mor p ho lo g i c a l  v a r i a t i on  f r o m t y p e  

u s in g  an  a r r a y  o f  an i ma l ,  i n s e c t  a n d  p l an t  s p e c i e s .  A d d i t io n a l l y  h e  

i den t i f i e s  t ha t :   
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I n  m a n y  i n s t a n c e s  i t  h a s  b e e n  p r o v e d  e x p e r i m e n t a l l y  t h a t  t h o s e  

i n d i v i d u a l s  o f  a  r a c e  w h i c h  v a r y  f u r t h e s t  f r o m  t y p e  a r e  t h e  f i r s t  t o  p e r i s h  

w h e n  a  s u d d e n  c h a n g e  i n  e n v i r o n m e n t  t a k e s  p l a c e … O n  t h e  o t h e r  h a n d ,  

a l s o ,  a l l  a n i m a l s  w h i c h  e n j o y  a  h i g h  d e g r e e  o f  p r o t e c t i o n  s h o w  a  

c o r r e s p o n d i n g l y  h i g h  d e g r e e  o f  i n d i v i d u a l  v a r i a t i o n  f r o m  t y p e  (Mara i s ,  

19 39 ,  p .6 - 7 ) .   

M ar a i s  i d en t i f i e s  t h a t  c e r t a in  an i ma l s  t h a t  h av e  a  h ig h  l e v e l  o f  

p r o t ec t io n  f ro m na tu r a l  s e l ec t i o n  w o u ld  i n cu r  a  h i gh  l eve l  o f  

i n d i v id u a l  va r i a t i o n  f ro m t y pe .  Wh a t  h e  i s  s u gg es t i ng  h e r e  i s  t h a t  

du e  t o  l e s s  f i t  i n d iv id u a l s  su rv iv in g  an d  r ep r od uc ing  d u e  t o  

p r o t e c t io n  f r o m n a tu r a l  s e l e c t io n  w i t h  t h e  u s e  o f  c au s a l  me mo r y ,  

mo r e  i n d iv id u a l s  w o u ld  s u r v iv e  an d  h e n c e  o v e r a l l  i n c r e as e d  

va r i a nc e  i s  n o t ed  f r o m ty p e  w i th in  t h e  p op u l a t i on .  

I t  s h o u ld  b e  n o t ed  tha t  M ar a i s  r e f e r s  t o  bo th  t h e  mor ph o l og ica l  

v a r i a t i o n  an d  ps y ch o l og i ca l  v a r i a t i on  (M ar a i s ,  20 02 ) .  H e  be l i ev es  

t ha t  s p e c i e s  w i th  a  h i gh e r  d eg r ee  o f  i nd iv id u a l  v a r i a t i on  h av e  a  b e t t e r  

c h a nc e  o f  s u r v i va l  i n  p r o v id i ng  “ r a w  ma t e r i a l ”  f o r  n a tu r a l  s e l e c t ion  

a nd  p os s i b l e  n e w  ad ap t a t i o n s .  H igh  l ev e l s  o f  va r i a t i o n  a l s o  p r o du c e ,  

a s  i n  h u man s ;  a  h ig he r  r an g e  o f  p os s ib l e  beh a v i o u r a l  p a t t e r n s  

( r e s po n s es  t o  c ha n g e)  an d  i n c r e as es  o v e r a l l  p l a s t i c i t y  ( s e e  b e lo w )  o f  

t h e  s p e c i e s  w h i ch  r e l i e s  o n  c au s a l  me mor y .  A t  t h e  s a me  t i me ,  

h o w ev er ,  t h i s  v a r i a t i on  f r o m ty pe  c ou ld  be  s e e n  a s  p os s ib l e  so u r c e  o f  

d eg en e r a t io n .  M a r a i s  n o t e s  t h a t  i nd i v idu a l  v a r i a t i o n  f r o m ty pe  co u l d  

l e ad  to  d i se as e  a n d  w he n  a p p l i ed  to  beh a v io u r ,  men ta l  d i s e as e .  H e  

b e l i ev es  th a t  h umans  p o s s es s  t h e  g r ea t e s t  a mou n t  o f  i n d iv id u a l  

v a r i a t i o n  f r o m ty pe  w h en  co mp a r e d  to  an y  o the r  s p e c i e s  a nd  i s  

c on s eq u e n t l y  i n  i n c r e as e d  d an g e r  o f  men t a l  d i s ea s e .  I n  t e r ms  o f  

b eh av io u r  t h e  ‘ t y p e ’  behav i ou r  w ou ld  h av e  b e e n  th e  b e s t  f i t  

b eh av io u r  o f  t h a t  s p ec i e s .  H en c e ,  w i t h  i n c r e a s ed  va r i a t io n  f r o m ty p e  

( “adap t ive” )  i n s t i nc t s ,  and  t h e  cau sa l  me mory  a s  t he  au tho r i t y  a  

mi s b a l an ce  can  o ccu r ,  l e ad in g  to  men t a l  d i s e as e  and  d i s ea se  in  

g en e r a l .   
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T h i s  en t i r e  sy s t e m i s  u n d e r  t h e  c o n t r o l  o f  n a tu ra l  s e l e c t i o n  (M ara i s ,  

1 9 39 ) .   W h en  d i s cu ss i ng  th i s  t o p ic  man y  in d i r e c t  r e f e r e n c es  t o  

E u g en i cs  an d  S o c ia l  D ar w i n i s m a r e  mad e  a s  M a r a i s  b e l i ev e s  th a t  

ad mi x tu r e  l eads  t o  g r ea t e r  va r i a t io n  w i th  i n c r eased  po s s ib i l i t y  o f  

f a l l i n g  o f f  f r o m th e  a d a p t i v e  ty pe  an d  hen ce  d e c l in e  in t o  d i s e as e .  Th e  

s o lu t io n  a c co r d in g  to  M ar a i s  i s  a s  f o l lo w s :  

I f  m a n k i n d  w i s h e s  t o  e s c a p e  t h e  d o o m  w h i c h  n o w  t h r e a t e n s  i t s  e x i s t e n c e  

o n  e a r t h :  i f ,  i n  t h e  l a s t  d i t c h  m a n  s t i l l  w i s h e s  t o  f i g h t  u n r e l e n t i n g  n a t u r e ,  

i t  w o u l d  a p p e a r  p o s s i b l e  o n l y  b y  t h e  a d o p t i o n  o f  o n e  s t r a t e g i c a l  m e a s u r e  

a n d  t h a t  i s  t h e  v a r i a t i o n  f r o m  t y p e  a n d  t h e  g r e a t  i n c r e a s e  i n  p o p u l a t i o n  

m u s t  b e  s t o p p e d  i n  s o m e  s c i e n t i f i c  w a y  (M a r a i s ,  19 3 9 ,  p . 10 ) .  

W hi l e  r eco rd in g  h i s  s c i en t i f i c  ob s e r va t io ns ,  M a r a i s  u s ua l ly  d es c r ib e s  

t he  t y pe  spec i men  o f  t he  baboon  ( t he  t y pe  spec i men  r e f e r s  t o  t h e  

a v e r a g e  mo r p h o l o g i c a l  t r e nd  d e f i n ed  f o r  a  s p e c i f i c  s p e c i e s  a n d  

a cco r d in g  to  M ar a i s  t h e  i d ea l  s e t  o f  a d a p t a t io n s  f o r  t h e  p a r t i cu l a r  

e nv i r on me n t )  a nd  t he  a mo u n t  o f  mor p ho lo g i c a l  v a r i a b i l i t y  w e  f i nd  

w i th in  th i s  s p ec i e s .  F o r  ex amp l e  h e  s t a t e s :  

B u t  i t  i s  o n l y  b y  t h e  o p e r a t i o n  o f  h o s t i l e  n a t u r e  t h a t  s e l e c t i o n  w i t h i n  a  

s p e c i e s  c a n  t a k e  p l a c e ,  a n d  i t  i s  o n l y  b y  s e l e c t i o n  t h a t  t h e  t y p e  o f  r a c e  

c a n  b e  p r e s e r v e d .  I n  m a n y  i n s t a n c e s  i t  h a s  b e e n  p r o v e d  e x p e r i m e n t a l l y  

t h a t  t h o s e  i n d i v i d u a l s  o f  a  r a c e  w h i c h  v a r y  f u r t h e s t  f r o m  t y p e  a r e  t h e  f i r s t  

t o  p e r i s h  w h e n  a  s u d d e n  c h a n g e  i n  e n v i r o n m e n t  t a k e s  p l a c e .  I n  A m e r i c a  i t  

h a s  b e e n  s h o w n  b y  m e a s u r e m e n t s  t h a t  o f  t h e  t h o u s a n d s  o f  b i r d s  t h a t  d i e  

d u r i n g  s u d d e n  s t o r m s  a l m o s t  e v e r y  o n e  v a r y  d i s t i n c t l y  f r o m  t y p e  i n  o n e  o r  

o t h e r  d i r e c t i o n .  O n  t h e  o t h e r  h a n d ,  a l s o ,  a l l  a n i m a l s  w h i c h  e n j o y  a  h i g h  

d e g r e e  o f  p r o t e c t i o n  s h o w  a  c o r r e s p o n d i n g l y  h i g h  d e g r e e  o f  i n d i v i d u a l  

v a r i a t i o n  f r o m  t y p e .  O n  s o m e  i s l a n d s  o f  t h e  P a c i f i c  t h e r e  a r e  i n d i g e n o u s  

i n s e c t s  w h i c h  h a v e  n o  n a t u r a l  e n e m i e s  a n d  t h e  c l i m a t e  i s  s o  e q u a b l e  a n d  

f a v o u r a b l e  t h a t  d e a t h s  a m o n g  t h e  i n s e c t s  a r e  n e v e r  d u e  t o  s u d d e n  

e n v i r o n m e n t a l  c h a n g e s .  T h e  r e s u l t  i s  t h a t  i n  a l l  t h e  m o u n t a i n  v a l l e y s ,  

s e p a r a t e d  o f t e n  o n l y  b y  a  c l i f f  f r o m  e a c h  o t h e r ,  d i f f e r e n t  k i n d s  o f  t h e  

s a m e  s p e c i e s  c a n  b e  f o u n d .  T h i s  c a n  b e  a s c r i b e d  o n l y  t o  t h e  f a c t  t h a t  t h e  

i n d i v i d u a l s  t h a t  v a r y  a r e  n e v e r  d e s t r o y e d  b y  u n f a v o u r a b l e  e n v i r o n m e n t a l  

c o n d i t i o n s  ( M ar a i s ,  1 93 9 ,  p . 6 - 7 ) .  
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T h is  ap p ea r s  co n t r a d i c to r y  b u t  w h a t  M a r a i s  i s  i mp l y in g  i s  t ha t  

p r o t e c t io n  f r o m n a tu r a l  s e l e c t ion  l e a ds  to  i n c r e a s ed  n u mb er s  w i t h in  

th e  p o pu la t ion .  H o w ev er ,  t he  co n se qu en c e  o f  t h i s ,  he  o bs e r v ed ,  

l e a ds  to  a  h ig h  d e g r ee  o f  i nd iv id u a l  v a r i a t i o n  f r o m ty pe .  T h i s  h i gh  

deg r ee  o f  i n d i v i d u a l  v a r i a t i on  ac co rd in g  t o  M ar a i s  l ead s  t o  

an o ma l i e s  ( s u ch  a s  d i s e a s e  an d  p a t ho lo g y ) ,  w h ich  a c t  a s  a  s t r o ng  

t e r mi n a t i ng  f o r ce  h enc e  c u l l i n g  t h e  p o pu l a t ion  w i th  th e  th r e a t  o f  

ex t in c t i o n .  S o  th e  p o in t  h e  i s  mak i ng  i s  t ha t  an i ma l s  t h a t  hav e  a  

h i gh  v a r i a t i on  f r o m t y p e  a r e  u s u a l l y  t h o se  p r o t e c t ed  f r o m n a tu r a l  

s e l e c t io n  an d  th i s  p r o t e c t io n  i s  a  d i r e c t  r e s u l t an t  o f  t h e  c au s a l  

me mor y .  T h i s  w o u ld  o bv io u s ly  inc r e as e  th e  n u mb er  o f  i n d i v id u a l s  

w i th in  t h e  p op u l a t i on  a nd  h en ce  th e  p op u l a t i o n  a s  w h o l e .  H o w ev er ,  

du e  to  t h e  a cc o mp an y i ng  h ig h  l e v e l  o f  i n d i v id u a l  v a r i a t i o n  f r o m 

ty pe ,  mo r e  d i s e as e s  w ou ld  be co me  p rev a l en t  w i th in  t h e  p o pu la t i on  

w h i ch  w o u ld  in  e f f e c t  s t a r t  dec r e as in g  th e  nu mb er s .   

M a r a i s  d i s cus s e s  t he  me c h a n i s m o f  mo r p h o lo g i c a l  sp e c i a l i s a t io n  a nd  

h o w  i t  co u ld  b e  d i s ad v a n t ag eou s  an d  l e a d in g  t o  e x t i n c t io n .  H e  

c o mp a r es  t h e  mo r p h o l o g i c a l  i mp l i ca t i o n s  o f  s p ec i a l i z a t i o n  w i t h  

men t a l  s p ec i a l i z a t i on s .  M ara i s  e mp h as i s e s  h o w men t a l  s pec i a l i z a t io ns  

( in na t e  l e a r n ed  t en de n c i e s )  a r e  mor e  d i s a dv an t ag eo u s  t h a n  

mor p ho lo g ic a l  s pec i a l i z a t i o n s  i n  mos t  c ase s  l e ad ing  t o  dea th  and  

e x t in c t io n .  T h i s  i s  i mp o r t a n t  i n  t h a t  i t  d e m o n s t r a t e s  h o w  s en s i t i v e  

men t a l  a dap t a t io n s  a r e  to  t h e  s e l ec t io n  p r o ce s s .  F o r  ex a mp le  h e  

s t a t e s :  

I t  i s  s o m e t i m e s  a  v e r y  s l i g h t  a n d  a p p a r e n t l y  i n s i g n i f i c a n t  m o r p h o l o g i c a l  

m o d i f i c a t i o n  w h i c h  d e s c r i b e s  t h e  f a t e  o f  a n  a n i m a l  u n d e r  a  c h a n g e d  

e n v i r o n m e n t … O r g a n i c  m o d i f i c a t i o n ,  h o w e v e r ,  i s  n e v e r  a s  p o w e r f u l  i n  

l i m i t i n g  a n  a n i m a l  t o  a  c e r t a i n  e n v i r o n m e n t  a s  p s y c h i c  s p e c i a l i z a t i o n  

( i n s t i n c t ) .  A n  i n s t i n c t  i n  t h i s  r e s p e c t  i s  t y r a n n o u s .  W h e r e  i t  i s  a  d o m i n a n t  

f a c t o r  i n  b e h a v i o u r ,  a n  a n i m a l  w i l l  o v e r c o m e  t h e  f e a r  o f  d e a t h  i t s e l f  –  

t h a t  s t r o n g  d e t e r m i n a n t  o f  a c t i o n  –  r a t h e r  t h a n  v i o l a t e  t h e  i n b o r n  

d i r e c t i o n .  I n  n e a r l y  a l l  t h e  e x a m p l e s  o f  n o n - p r i m a t e  b e h a v i o u r  I  h a v e  

d e s c r i b e d ,  t h i s  c o m p e l l i n g  p o w e r  o f  h e r e d i t a r y  m e m o r y  w i l l  b e  a p p a r e n t  

(M ar a i s ,  19 69 ,  p .8 3 ) .   
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A d d i t io n a l ly  h e  s t a t e s :  

E v e n  i n  c a s e s  w h e r e  i n s t i n c t  i s  s t r i c t l y  c o r r e l a t e d  t o  o r g a n i c  s t r u c t u r e  i t  

s e e m s  e v i d e n t  t h a t  t h e  b o d i l y  s p e c i a l i z a t i o n  n e v e r  s o  s u r e l y  c o n f i n e s  a n  

a n i m a l  t o  a  l i m i t e d  e n v i r o n m e n t  a s  t h e  a t t e n d a n t  i n s t i n c t  ( M ar a i s ,  1 96 9 ,  

p .  8 4 ) .  

T he  c on s eq u e nc e  o f  t h i s  s p e c i a l i s a t i o n  i s  u neq u iv oc a l l y  D a r w i n ian  in  

n a t u r e .  H en c e  t h e  r e s u l t  i s  t h a t  s p e c i a l i s a t i o n  mi g h t  l e a d  t o  

ex t in c t io n ,  w h i l e  t he  g en e r a l i s t  w i l l  h av e  b e t t e r  ch an ces  o f  su r v iva l .  

A cco r d in g  to  M ar a i s  t h e  p l a s t i c i t y  o f  t h e  p h e n o ty p e  p r ov id es  h ig h e r  

f i t ne s s  i n  t he  con t ex t  o f  en v i r on men ta l  ch an g e .  Th i s  p l a s t i c i t y  i s  

e mb o d i e d  in  c a u s a l  me mo r y  w h ich  r e a c h e s  i t s  h i g h es t  p o in t  i n  H o mo 

s a p ien s .  I t  en ab l es  s u rv iv a l  i n  d i f f e r e n t  an d  ch ang in g  en v i r on men t s .  

M ar a i s  a s s u mes  a  s i mi l a r  t en d e n c y  w i t h in  Pap io ;  t h ey  ap pa r en t ly  

s ha r e  a  h i g he r  deg r e e  o f  t h e  c au s a l  me mor y  a s  in  h u ma n s ,  b u t  n o t  t o  

t he  s a me  ex t r e me .  When  h e  app l i e s  t h i s  c au sa l  me mory  t o  o t he r  

mo nk ey s ,  s uch  a s  th e  v e r v e t  mon key ,  h e  id en t i f i e s  a  d i f f e r en t  

deg r ee  o f  t h e  ca us a l  me mo r y  r ep r es en ted  in  t h e  min ds  o f  t h es e  

an i ma l s .  M ar a i s  s t a t e s   

T h e  v e r v e t  i s  c e r t a i n l y  n o t  a s  ‘ c l e v e r ’  a s  t h e  c h a c m a .  I t  i s  s l o w e r  t o  

a c c u m u l a t e  i n d i v i d u a l  m e m o r i e s  a n d  i t s  c o m p r e h e n s i o n  o f  c a u s a l i t y  i n  t h e  

i n d i v i d u a l  m e m o r y  i s  n o t  a s  p e r f e c t  a s  i n  t h e  c h a c m a .  … I f  i n  t h e  v e r v e t  

t h e  ‘ d u a l  c o n t r o l ’  i s  s o  e q u a l l y  d i v i d e d  t h a t  i t  i s  a l m o s t  i m p o s s i b l e  t o  s a y  

t o  w h i c h  s i d e  t h e  b a l a n c e  s w i n g s ,  t h e n  i t  i s  i n  t h e  c h a c m a  t h a t  t h e  p r o c e s s  

o f  s u b m e r g e n c e  o f  t h e  i n s t i n c t i v e  m e n t a l i t y  f i r s t  b e c o m e s  c l e a r l y  

a p p a r e n t .  H e r e  f o r  t h e  f i r s t  t i m e  i n d i v i d u a l  m e m o r y  a s s u m e s  d o m i n a n t  

c o n t r o l  o f  t h e  m i n d .  A n d  t h e r e  i s  a  f u r t h e r  s i n g u l a r  d i f f e r e n c e  b e t w e e n  t h e  

c h a c m a  a n d  t h e  v e r v e t  i n  r e s p e c t  o f  t h e  i n s t i n c t i v e  m e n t a l i t y .  I n  t h e  

v e r v e t  t h e r e  i s  g r e a t  u n i f o r m i t y  o f  i n s t i n c t i v e  b e h a v i o u r ;  i n  t h e  c h a c m a ,  

i n d i v i d u a l s  a r e  f o u n d  t h a t  a r e  a l m o s t  a s  c o m p l e t e l y  e q u i p p e d  w i t h  

h e r e d i t a r y  m e m o r i e s  a s  t h e  v e r v e t ;  b u t  a  l a r g e  p e r c e n t a g e  l a c k  e v e n  t h e  

m o s t  e s s e n t i a l  o n e s .  G e n e r a l l y  s p e a k i n g ,  i t  i s  t h e  ‘ c l e v e r ’  c h a c m a  t h a t  i s  

w i t h o u t  p h y l e t i c  m e m o r i e s .  T h e  ‘ s t u p i d ’  o n e s  a r e  s o m e t i m e s  h i g h l y  

i n s t i n c t i v e . ”  ( M ara i s ,  19 6 9 ,  p . 88 ) .   
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M o r e  r ecen t  d a t a  s h ow s  tha t  r e s ea r ch e r s  a r e  s t i l l  t ry in g  to  i d en t i fy  

c on t in u i t y  be tw e e n  h u man  an d  ap e  a nd  a l s o  b e tw een  a pe  an d  mo nk ey  

( W h i t en ,  1 9 96 ) .  

W hi l e  ph y le t i c  me mo ry  ( in s t in c t )  i s  sp ec i a l i s e d  cau s a l  me mor y  a l l o w s  

f o r  d iv e r s i t y  o f  su r v i va l  s t r a t eg i e s .  I n  t h i s  w ay  s p ec i e s  w h i c h  r e ly  

p r i ma r i l y  on  c au s a l  me mo r y  do  n o t  hav e  t o  g o  th r o u gh  t he  lo ng  

p r oces s  o f  ad ap t iv e  ev o l u t i on a ry  ch an g e  to  s u r v i ve ,  t h ey  a re ,  t o  u s e  

Mara i s ’ s  wor d s ,  “p ro t ec t ed ”  f r om c h a ng es  ind u c ed  b y  n a tu r a l  

s e l e c t io n .  M a r a i s  s t a t e s :  

T h e r e  w a s ,  o f  c o u r s e ,  n o  s u d d e n  l e a p  i n  t h e  i n c e p t i o n  o f  t h e  n e w  m i n d .  I t  

w a s  a  t h i n g  o f  i n f i n i t e  g r a d a t i o n s  a n d  s t r e t c h e s  a w a y  t h r o u g h  v a s t  p e r i o d s  

o f  t i m e .  T h e  m i l l s  o f  G o d  g r i n d  s l o w l y  a n d  v e r y  u n i f o r m l y .  T h i s  d e -

s p e c i a l i s a t i o n  t e n d e n c y  i s ,  i n  f a c t ,  a s  w i d e s p r e a d  a s  o r g a n i c  l i f e  i t s e l f .  I t  

i s  o n l y  w h e n  w e  r e a c h  t h e  o r d e r  o f  p r i m a t e s ,  h o w e v e r ,  t h a t  t h e  n e w  m i n d  

e m e r g e s  f o r  t h e  f i r s t  t i m e  t o  t a k e  a  g r e a t  o r  e v e n  a  c o n t r o l l i n g  s h a r e  i n  

g e n e r a l l y  d e t e r m i n i n g  t h e  a n i m a l ’ s  r e a c t i o n  t o  e n v i r o n m e n t  (M ar a i s ,  

19 69 ,  p .  87 ) .   

D a rw in  be l i eved  t h a t  n a t u r a l  s e l ec t i o n  cau s ed  s p ec ie s  t o  ch an g e  mor e  

o r  l e s s  co n t i nu o u s ly  an d  th a t  t h e  s lo w  a ccu mu l a t i on  o f  g r ad ua l  

c h a n g e  e ve n t u a l l y  p r o d u ce d  n ew  s p e c i e s .  W h i l e  D ar w i n i s m i s  n o w  

g en e r a l l y  acc ep t ed ,  ma ny  ev o lu t io n a r y  b io log i s t s  q u es t ion  

g r ad ua l i s t i c  ex p l a n a t io n  o f  t h e  ev o l u t io n a r y  p r oces s  ( e . g .  E ld r ed g e  

a nd  G o u l d ,  19 72 ) .  Th es e  n ew  i d e a s ,  h ow e ve r ,  w ere  f a r  i n  t h e  f u t u r e  

a nd  b as e d  on  ma n y  new  t he o r e t i c a l  i nn ov a t io n s  a s  w e l l  a s  e mp i r i c a l  

f ac t s ,  pa r t i c u l a r l y  i n  t he  f i e ld  o f  p a l eon to lo g y .   H en ce ,  i t  b e c o mes  

c l ea r  t h a t  M ar a i s  w as  s t ro ng ly  r e l i an t  on  t h e  p r i nc ip l e s  o f  D a r w in i an  

e vo lu t io n a ry  th eo r y  to  s u bs t an t i a t e  h i s  t h eo r y  on  t he  ev o lu t i o n  o f  

con s c io u s n es s  ba s ed  o n  h i s  b eh av iou ra l  ob s e r va t io ns .  

M a r a i s  a p p l i e s  a d ap t a t io n  and  n a tu r a l  s e l e c t i o n  t h r o u g h o u t  h i s  

a r g u men t  a n d  i s  q u i t e  s p e c i f i c  co n c e r n i n g  t h e i r  co n s eq u en c es .  N a t u r a l  

s e l ec t i on  e s pe c i a l l y ,  i s  unde r s tood  by  Mara i s  a s  t h e  k ey  mech an i s m o f  

e vo lu t io n a ry  ch an g e  an d  h e  a l so  i den t i f i e s  i t  a s  t h e  “ d a r k  s t r ug g l e  f o r  
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l i f e ”  a s  s o  man y  o f  h i s  cou n te r p a r t s  a s s u med .  M ar a i s  t h e r e f o r e  op ted  

f o r  D ar win i s m,  a  t h eo ry  wh i ch  i s  accep t ed  a s  a  p a rad ig m in  mo de rn  

b io lo gy .   

A l t e rn a t e ly ,  h i s  co n t e mp or a ry ,  S i g mun d  F reud  op t s  fo r  La mar ck i s m 

as  h i s  p r e f e r r ed  t heo r e t i c a l  f r a me w o r k .  A s  w e l l  kn ow n ,  mo de rn  

gen e t i c s  den i e s  t h e  v a l i d i t y  o f  t h e  in h e r i t a n c e  o f  acq u i r ed  

ch a r a c t e r i s t i c s ,  o n e  o f  t h e  k ey  p r in c ip l e s  o f  L a mar c k i s m.  M o r e  

r ecen t ly ,  M e me t i c s  i s  a  ba s i c  i d ea  th a t  h as  many  av en u es  o f  

i n t e r p r e t a t i o n .  Bas i ca l ly ,  a  me me  i s  t h e  an a l og ou s  b eh av i ou r a l  

fu n c t io n a l  u n i t  ( r ep l i ca to r )  t h a t  n a tu r a l  s e l ec t i o n  a c t s  u po n  i n  much  

th e  s a me  man ne r  t h a t  t he  g en e  i s  t h e  b io lo g ic a l  f un c t i on a l  u n i t  

( r ep l i c a to r )  t h a t  n a tu r a l  s e l ec t io n  ac t s  on  (D enn e t ,  19 9 0) .  M eme s  

co ns t i t u t e  i d eas ,  i d ea l s ,  be l i e f s  an d  s o  f o r th  th a t  a r e  p as s ed  on  

th r o ug h  i n t e r ac t io n  be tw e e n  v eh i c l e s  s u ch  a s  hu ma n  be ing s  a nd  

o r g an i s ms ,  i n  t h e  s a me  a s  t he  n u c l e u s  i s  t h e  v eh i c l e  f o r  g e n es  t o  b e  

pa s s ed  o n .  A n ces t r a l  b e l i e f ,  i d ea l s  a nd  s uc h ,  co u l d  b e  e as i ly  p a s s ed  

on  a s  a  me me  w i th  t he  u s e  o f  N eo -  L a mar k i s m.  

M a r a i s  w as  t he r e f o r e  no t  o n l y  a  p io n e e r  i n  t e r ms  o f  h i s  

p r i ma to l o g ic a l  me t ho d  bu t  s h ou ld  a l s o  b e  a c kn o w led ge d  f o r  h i s  

c h o i c e  o f  f r a me w o r k  ( D a r w in i s m)  a p p l i ed  to  ex p l a in  h i s  t h eo ry  o n  th e  

e vo lu t io n  o f  co ns c i ou s ne s s .  

 

Marais ’s  development  of  a  theory  on  the  evolu t ion  of  

consciousness   

C o n t i n u i t y ,  G r a d a t i o n  a n d  H i e r a r c h y  

A s  men t io ned  p r ev io us ly ,  Mar a i s  w as  w e l l  aw ar e  o f  D arw in ’ s  t h eo ry  

o f  evo lu t io n  by  na tu r a l  s e l ec t ion .   T h i s  f o r me d  t h e  th eo re t i ca l  

f r a mew or k  f o r  h i s  i d e a s  r e g a r d in g  a  p hy lo g en y  o f  b eh a v io u r ,  ba sed  on  

h i s  ma ny  ob se r va t i on s  o f  an i ma l s .  Wi th  c lo se r  i n sp ec t i on ,  on e  can  

a l s o  i d en t i fy  h ow  s i mi l a r  M ar a i s ’ s  i d eas  a r e  t o  D ar win ’ s  con ce r n ing  



 - 117 -  

t he  evo lu t io n  o f  t h e  mi nd .  T he  f o l lo w in g  s ec t i o n  w as  t he r e f o re  a i me d  

a t  ach i e v i ng  a  d e e pe r  u nd e r s t an d i ng  o f  t he  co mp a r i so n  be tw een  

M a r a i s  a nd  D a r w i n  w i th  t h e  u s e  o f  t he i r  i n d i v id u a l  pu b l i c a t io n s ,  T h e  

D e s c en t  o f  M an  ( Dar w in )  an d  T he  S ou l  o f  t he  A p e  (Mar a i s ) .  

I n  t he  o pen ing  c hap t e r s  o f  t he  D es cen t  o f  M a n  a  f e w  f u nd amen t a l  

i de as  a r e  b r ou g h t  f o r th  t h a t  may  have  b een  a  d i r ec t  i n f luen c e  on  ho w 

M ara i s  c on cep tu a l i z ed  h i s  t heo r y .  F i r s t l y ,  t h e  co n cep t  o f  co n t i nu i ty  

h ad  a  co n s i d e r ab l e  s i g n i f i c an ce .  D u r i n g  th i s  p e r io d  t h e  e v o lu t i o n a ry  

s c i en t i s t s ,  p h i lo s o p he r s ,  an d  D ar w in  h i ms e l f  r e l i e d  o n  c on t in u i ty .  

C o n t inu i t y  co u ld  be  un d e r s t o o d  a s  i d en t i f y in g  hu ma ns  a s  pa r t  o f  t h e  

a n i ma l  k i ng do m,  b u t  mo r e  s ig n i f i c an t ly  t h i s  c on t i nu i ty  w as  ex t e n d e d  

t o  g r ad u a l  g r ad a t io n s  in  bo t h  s t r u c tu r e  an d  b eh av io r  f r o m t he  ‘ l e s s e r ’  

a n i ma l s  ( i n s e c t s )  t o  t h e  ‘ h i g h er ’  an i ma l s  ( p r i ma tes )  an d  th e  

p a r a mo u n t  h u man s .  D ar w in  t r i ed  a v o i d in g  l i n e a r  p r o g r es s i on  a nd  

t e l e o lo g i c a l  i n t e r p r e t a t io n s  ( G h i s e l in ,  19 7 3)  b u t  w a s  n o t  i m mu ne  f r o m 

t he m.  T hes e  id eas  w er e  d eep l y  eng r a in ed  ep i s t e mo lo g i ca l ly ,  

e x t en d in g  f r o m A r i s to t l e ’ s  S c a l a  Na t u r ae  t o  S t  A u g u s t i n e ’ s  C ha i n  o f  

B e in g  a n d  t he y  s t i l l  h ad  c o me  to  f o r e  s t r on g ly  d ur in g  th e  V ic t o r i an  

e r a .  A s  Ru s e  ( 2 0 1 2 ,  p . 19 1 )  n o ted ,  D ar w i n  w as  “ . . .  a  ch i ld  o f  t h e  

I n du s t r i a l  Rev o lu t i on ,  a  Br i ton  l i v in g  a t  t h e  t i me  w h en  h i s  co un ty  

r u l ed  t h a t  w a ves  an d  mu c h  l an d ,  t oo .  I t  [ t h e  id e a  o f  p r og re s s ]  

p e r me a t e d  h i s  t h i n k in g  a n d  mos t  o f  h i s  co u n t ry men . ”  D a r w in  do e s  

h o w ev er  r e mo v e  t he  u n iqu en es s  o f  hu man s  i n  h i s  D es ce n t  o f  M a n ,  

conseque n t l y  r e j e c t i ng  hu man i ty ’ s  spec i a l  p l ace  i n  n a tu r e .  He  does  

t h i s  i n  h i s  o p en i n g  c h ap t e r  by  s h o w i n g  h o w  s t r u c t u r a l l y  s i mi l a r  w e  

a r e  t o  o t h e r  an i ma l s ,  ma m ma l s  an d  p r i ma t es  i n  p a r t i c u l a r .  D a r w i n  

s t a t e s  “ I t  i s  n o t o r i o u s  t h a t  m a n  i s  c o n s t r u c t e d  o n  t h e  s a m e  g e n e r a l  t y p e  o r  

m o d e l  w i t h  o t h e r  m a m m a l s .  A l l  t h e  b o n e s  i n  h i s  s k e l e t o n  c a n  b e  c o m p a r e d  w i t h  

c o r r e s p o n d i n g  o n e s  i n  a  m o n k e y ,  b a t  o r  s e a l . ”  ( D ar w in ,  20 10 ,  p .4 ) .  

D a r w in  des c r ib es  h ow  the  b r a i n  o f  hu mans  i s  s i mi l a r  t o  t h e  b r a in  o f  

t he  o r an g u tan  a s  de s c r i bed  by  H u x le y .  D ar w in  t h en  s ho w s  how  w e  

s h a r e  th e  sa me  p a t h o l og i es ,  h en c e  p h y s io lo gy ,  w i th  o t h e r  an i ma l s ,  a s  

t he  s a me  med i c in a l  ex t r a c t s  a re  e f f ec t i ve  in  a l l ev i a t i ng  t he  s y mp t o ms .  
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H e a l so  s h ow s  h o w th e  s a me  p a r as i t e s  i n t e r n a l l y  an d  ex t e r na l ly  a f f ec t  

b o th  h u man s  a nd  ma mmal s .  H i s  s ec t io n  on  e mb r y o n ic  d ev e lo p me n t  

b e a u t i f u l l y  i l l u s t r a t e s  co n t i n u i t y  f r o m l e s s e r  t o  h i g h e r  f o r ms ,  w i th  a  

d ep en d e n c y  o n  H ae ck e l i a n  r e c a p i t u l a t i on .  He  quo t es  Hu x ley ’ s  

r e s p o n s e  to  t h e  q u es t i o n   

d o e s  m a n  o r i g i n a t e  i n  a  d i f f e r e n t  w a y  f r o m  a  d o g ,  b i r d ,  f r o g  o r  f i s h ?  … t h e  

r e p l y  i s  n o t  d o u b t f u l  f o r  a  m o m e n t ;  w i t h o u t  q u e s t i o n ,  t h e  m o d e  o f  o r i g i n  

a n d  t h e  e a r l y  s t a g e s  o f  t h e  d e v e l o p m e n t  o f  m a n  a r e  i d e n t i c a l  w i t h  t h o s e  o f  

t h e  a n i m a l s  i m m e d i a t e l y  b e l o w  h i m  i n  t h e  s c a l e :  w i t h o u t  a  d o u b t  i n  t h e s e  

r e s p e c t s ,  h e  i s  f a r  n e a r e r  t o  a p e s ,  t h a n  t h e  a p e s  a r e  t o  t h e  d o g .  ( D ar w in ,  

20 10 ,  p .7 ) .   

D a rw in  h en ce  h ad  a  s t ro ng  sense  o f  con t in u i ty  w i th in  h i s  

i n t e rp r e t a t i on  o f  t he  ev o lu t i on  o f  l i f e .  H e  d emo n s t r a t e s  ho w 

ma mmal s ,  b i r d s  a nd  in s ec t s  s h a r e  c e r t a i n  f u n da men ta l  l i f e  h i s to r i e s ,  

i nc lud in g  g es t a t ion  pe r io d s ,  r ep r od uc t io n  an d  s ex  d i f f e r e n c e .  

D a r w in ’ s  s ec t io n  on  r u d i men t a r y  o rg an s  h igh l ig h t s  t h e  e f f e c t s  o f  u s e  

and  d i su s e  on  ce r t a i n  s t r u c t u r e s  an d  h ow  th ey  a r e  ev en tu a l l y  r edu ced  

o r  b eco me  n on - f u nc t io n a l .  H e  s t a t e s   

I n  o r d e r  t o  u n d e r s t a n d  t h e  e x i s t e n c e  o f  r u d i m e n t a r y  o r g a n s ,  w e  h a v e  o n l y  

t o  s u p p o s e  t h a t  a  f o r m e r  p r o g e n i t o r  p o s s e s s e d  t h e  p a r t s  i n  q u e s t i o n  i n  a  

p e r f e c t  s t a t e  a n d  t h a t  u n d e r  c h a n g e d  h a b i t s  o f  l i f e  t h e y  b e c o m e  g r e a t l y  

r e d u c e d ,  e i t h e r  f r o m  s i m p l e  d i s u s e ,  o r  t h r o u g h  t h e  n a t u r a l  s e l e c t i o n  o f  

t h o s e  i n d i v i d u a l s  w h i c h  w e r e  l e a s t  e n c u m b e r e d  w i t h  a  s u p e r f l u o u s  p a r t .  

( D ar w in ,  2 01 0 ,  p . 15 ) .   

F r o m th i s  qu o te  t h e  c on n e c t io n  o f  de s cen t  w i t h  mo d i f i c a t i on  be c o mes  

q u i t e  c l e a r .  

D a r w in  d ed i c a t e d  h i s  s ec o nd  ch a p t e r  t o  t h e  ex t e n s io n  o f  t h i s  

con t in u i t y  i n  an a t o my  an d  p hy s io lo gy  in to  th e  mi nd  o r  b eh av io r .  H e  

i l l u s t r a t e d  th i s ,  w i t h  n u mer o u s  e xa mpl es ,  s h o w in g  t ha t  l ow e r  an i ma l s  

h av e  th e  ab i l i t y  t o  p e r f o r m in t e l l i g e n t  a c t s  a n d  th a t  h ig h e r  a n i ma l s  

a l s o  h av e  co mp l ex  i n s t i n c t s .  I n  t h i s  s ec t i o n  o f  h i s  w o r k  t h e  
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c on n ec t i o n  f r o m lo w e r  to  h igh e r  a n i ma l s  b e c o mes  mor e  a p p a r en t .  H e  

s t a t e s   

W e  m u s t  a l s o  a d m i t  t h a t  t h e r e  i s  a  m u c h  w i d e r  i n t e r v a l  i n  m e n t a l  p o w e r  

b e t w e e n  o n e  o f  t h e  l o w e s t  f i s h e s ,  a  l a m p r e y  o r  l a n c e t ,  a n d  o n e  o f  t h e  

h i g h e r  a p e s ,  t h a n  b e t w e e n  a n  a p e  a n d  m a n ;  y e t  t h i s  i m m e n s e  i n t e r v a l  i s  

f i l l e d  u p  b y  n u m b e r l e s s  g r a d a t i o n s (D a r w in ,  2 01 0 ,  p . 1 7 - 18 ) .   

F r o m th i s  q uo te  t he  g r ad a t i on s  o f  an i ma l s  co nn ec t  i n f i n i t e ly  i n  a  

s t r e a m f r o m lo w es t  t o  t h e  h igh e r  an i ma l s  an d  th e  g ap  b e t w e en  the m 

l ow er  an i ma l s  an d  ap es  i s  mu ch  l a rg e r  t h an  tha t  i den t i f i ed  b e t w een  

apes  and  humans .  Hence  t h i s  con t i nu i t y  ex t ends  f rom a n i ma l  i n to  

h u man  v i a  i n f in i t e  g r ad a t i o n s  b u t  mor e  s p e c i f i c a l l y ,  t h i s  c o n t i n u i ty  i s  

t hen  su p e r i mp os ed  on to  hu mans ,  who  s t i l l  d i sp l ay  a  h i e r a r ch y  v i a  

g r ad a t io n s .  T h i s  h i e r a r chy  i s  ex p r e s s e d  in  h umans  a s  a  s c a l i ng  f r o m 

t he  s av ag e  to  t h e  N ew to n ;  t hu s ,  t h e  the me  o f  co n t i nu i t y  e x t en d i n g  to  

h u man s  fo l lo w s  a  h i e r a r ch i c a l  s ca l i ng  f r o m p r i mi t iv e  ( s avag e  r ace s )  

t o  de r iv ed  (V ic to r i an  Ca ucas i an s ) .  I t  shou ld  be  men t io n ed  t ha t  

D a rw in  w as  n o t  i n  f avo u r  o f  u s in g  h i s  t h eo r e t i ca l  t h eo r y  to  e mp h as i z e  

r ac i a l  s c i en ce  an d  t h a t  e a r l i e r  i d eas ,  e s p e c i a l l y  t h e  d o mi n an t  s ch o o l  

o f  t h ou gh t ,  phy s iog no my ,  d i s cov e r ed  an  a l mo s t  d i r e c t  c l a im th a t  

h u man  s up e r io r i t y  co u l d  i t s e l f  h a v e  be en  d ev e lo p ed  o u t  o f  s o c i a l  

b eh av io r  i n  a n i ma l s  ( J an n ,  19 92 ) .  

T he  c on cep t  o f  c o n t in u i ty  o f  an i ma l  i n to  h u ma n ,  co nn e c ted  b y  in f i n i t e  

g r ad a t io n s  o f  men ta l  p ow e r  in  a  h i e r a r ch ica l  sy s t em,  can  a l s o  b e  

f o un d  in  M ara i s ’ s  w r i t i ng s .  M ar a i s  i l l u s t r a t e s  t h i s  co n t in u i t y  o f  

an i ma l  i n to  hu man  wi th  ex a mple s  f r o m h i s  a n i ma l  beh a v io r a l  

o b s e rv a t i on s .  I n  M ara i s ’ s  t e r mi no lo gy  th i s  co n t i nu i ty  i s  d es c r i bed  a s  

i n f in i t e  g r ada t io ns  o f  t he  e xp res s ion  o f  i n s t i n c t s  (p hy le t i c  me mor ie s )  

and  i n t e l l i g en ce ,  l e a r n in g  an d  r eas o n in g  ( c au s a l  me mo r ie s ) .  S imi l a r  

t o  D ar w in ,  M ara i s  s aw  th i s  con t in u i ty  a s  suc ceed in g  a lo n g  a  s e t  

h i e r a r ch i ca l  p a th  t owards  t he  pe nu l t i ma te :  h u man s .  Wh en  th e  

con cep t s  o f  co n t in u i ty  and  h i e r a r chy  a r e  c on s id e r ed  in  r e l a t i on  to  

f i l l i n g  th e  gap  b e tw e en  hu ma n  an d  an i ma l  men t a l i t y  M ar a i s ,  l i k e  

D a r w in ,  con s t r u c t ed  a  con n e c t i on  f r o m th e  h ig h es t  a n i ma l  ( mo n key s  
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and  ap es )  t h r ou g h  t he  “ l ow es t  hu ma n ”  ( s av ag es )  t o  t h e  “h ig h es t  

h u man ”  ( Ca u c as i a n s ) .  A n  i n t e r e s t in g  c o mp ar i s o n  o f  t h i s  co n n e c t i o n  

b e t w een  h ig he r  a n i ma l ,  l ow er  h u man  an d  h ig he r  h u man  can  be  f ou nd  

i n  D ar w in ’ s  o pe n in g  c ha p t e r  w h ere by  he  o b s e rv es  an i ma l  

t e mp er a me n t  f o r  t e a ,  a l co h o l  a nd  t o b a cco  by  p r ov id in g  ex a mp l es  o f  

mo n k ey  t a s t e  p e r c ep t io n  in  r e l a t i on  to  n eu r a l  ac t i v i t y .  D a r w i n  f ind s  

t ha t ,  b as e d  o n  th e  s i mi l a r  e f f e c t s  d i s p l ay ed  by  b o t h  mon k e y s  a nd  

h u man s  i n  r e l a t io n  t o  t he i r  phy s i o lo g ic a l  r e s p o ns e s ,  t h es e  an i ma l s  a r e  

h o mo gen o us  w i th  hu mans .  M a r a i s  c a r r i ed  o u t  t h e  s a me  s t ud y  on  h i s  

b ab o on s  an d  o th e r  s pec i e s  b u t  he  i l l u s t r a t e s  c on t in u i ty  i n  a  s o mew h a t  

d i f f e r en t  ma nn er .   

I n  h i s  b o ok ,  T h e  So u l  o f  t h e  A p e ,  M ar a i s  me n t i on s  w h a t  h e  t e r ms  

“ p a in  o f  co ns c i ou s ne s s” .  T h i s  p a i n  o f  co n s c io us n e s s  i s  a  d i r e c t  

c on s eq u e nc e  o f  t h e  r e c en t  a cq u i s i t i o n  o f  t he  c au s a l  me mo r y  a nd  th e  

l o s s  o r  s up pr es s io n  o f  t he  phy l e t i c  me mo r y .  H en ce  on ly  an i ma l s  

r ec en t ly  end o w ed  w i th  a  s ub s t an t i a l  d eg r e e  o f  t h e  c au s a l  m e mo r y  

w o u ld  in  e f f ec t  ex p e r i en ce  t h i s  p a in  o f  c o ns c io us n es s  w h i ch  i s  

e xp r es s ed  b eh a v i o r a l l y  a s  w h a t  M ar a i s  t e r me d  H es p e r i a n  D e pr es s io n .  

M ara i s  t h en  s p ecu la t e s  t h a t  t h i s  H es p e r i an  D epr es s i o n  ( spec i f i c  t o  

t h o s e  w i t h  r e cen t  a cq u i s i t i o n  o f  c au s a l  me mo r y )  can  b e  a l l e v i a t ed  

w i th  th e  u s e  o f  a l c oh o l .  F o r  t h i s  r e a s on  he  d oe s  s tu d i e s  o n  v a r iou s  

a n i ma l s  a n d  h u ma n s  o bs e r v in g  th e i r  l ev e l  o f  a d d ic t io n  in  r e sp o ns e  to  

a l co h o l  i n t ak e .   I f  t h e  an i ma l  s h ow s  s ig n s  o f  ad d i c t io n  to  a l co h o l  a nd  

d ev e l op s  a  t a s t e  o r  t e mp e ra men t  f o r  i t ,  t h e  an i ma l  i s  r e l i ev i ng  th e  

aw kw ard nes s  o f  t h e  p a i n  o f  co ns c i ou s n e ss  an d  a l s o  H es p e r i an  

D epr es s i o n ,  w h ich  i s  o n l y  ac t i v e  i n  t he  caus a l  me mo ry  ag en t s .  P a in  o f  

c on s c io u s n es s  co u l d  be  in t e r p r e t ed  w i t h i n  th e  f r a mew o r k  o f  huma n s  

o r  an i ma l s  r ea l i z in g  s e l f ,  y e t  t h i s  s e l f - k n ow le dg e  co me s  w i t h  a  c os t .  

T he  r e mo va l  f ro m the  b eas t  w i th in  an d  th e  d e t ach me n t  f ro m n a t u r e  

d u e  to  t h i s  c au s a l  me mor y  i s  dep i c t ed  by  t h e  pa in  o f  co nsc iou s nes s .   

F r o m th es e  s tud i e s  M ar a i s  a rg ues  ho w  th e  s av ag e  (H o t t en to t s )  a s  w e l l  

a s  babo o n s  have  an  ad d i c t io n  t o  a l co ho l  an d  h en c e  he  mak es  th e  

a s s u mp t i o n  t h a t  t h ey  h av e  r e c en t l y  a cq u i r ed  t h e  cau s a l  me mo r y  a n d  
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t he  c on s eq u en t  p a in  t h a t  t h ey  r e l i ev e  w i th  a l co ho l .  H e  g o es  o n  t o  

s h o w  ho w ‘ lo w er ’  an i ma l s  s u ch  a s  t h e  v e r v e r t  mo nk ey  ( Cer co p i t h e cu s  

a e t h io p s  p yg er y t hr u s ) ,  wa r thog  ( P h aco c ho er u s  a e t h ip i cu s  

a e t h io p i c u s ) ,  and  k l i p sp r in g e r  ( O r eo ta g u s  s a l ta t o r )  do  n o t  s h o w a ny  

s i gn s  o f  a cq u i r in g  a  t a s t e  f o r  a l co ho l  d u e  t o  t h e i r  l a ck  o f  t h e  p a i n  o f  

c on s c io u s n es s  c ou p led  w i th  th e  c au s a l  me mo r y  ( M ar a i s ,  2 00 2 ,  p . 99 ) .  

W i th in  h u mans ,  M ar a i s  t r i e s  t o  s h ow  tha t  H o t t en to t s  h av e  a  dep r es s ed  

d e me a n or  an d  a s  s uc h  th e  p a in  o f  c o n s c io us n es s  h as  be en  a  r e cen t  

a dv en t  i n  t h es e  i nd iv id ua l s ’  men t a l  p s y che .  T h i s ,  M ar a i s  c l a i ms ,  

mak es  t h e m s i mi l a r  t o  t h e  b abo on s  an d  d i f f e r en t  f r o m mor e  

“ ad va n c e d”  r a c es  o f  h u ma ns  w h er eby  th e  c a us a l  me mo r y  h as  b een  

f u l ly  e s t ab l i s h ed .  H e  t h e r e f o r e  i l l u s t r a t e s  co n t inu i t y  b e tw een  a n i ma l  

( b ab oo n)  and  hu man  an d  t h en  ma k e s  a  h i e r a r c h i ca l  c o nn e c t io n  f r o m 

t he  h ig h e s t  a n i ma l  t o  t h e  l o w es t  hu ma n  v i a  t he  en d o w men t  o f  t h e  

c au s a l  me mor y  co up led  w i th  t h e  p a in  o f  co ns c i ou s nes s .   

F r o m th i s  d i s cu s s i o n  o n e  c a n  a rg u e  a  c lo s e  r e s e mb l a n c e  to  D ar w in ’ s  

i de as  on  con t i nu i ty ,  h i e r a r chy  an d  g r ada t io n  an d  M ar a i s ’ s  wor k .   

H o w ev er ,  M ar a i s ’ s  p e r s on a l  s t r ug g les  p e r v a de  h i s  i n t e r p r e t a t i o n  o f  

b eh av io r .  I n  h i s  c ha p t e r  o n  A d d ic t i o n  an d  D ep r es s io n ,  ( M ar i a s ,  20 0 0 ,  

p . 89 ) ,  o n e  c an  id e n t i f y  h i s  p e r so n a l  j o u r ney  to  u nd e r s t an d  ad d i c t io n ,  

d ep r es s io n  and  th e  u s e  o f  i n to x i c an t s  i n  an  e vo lu t io n a ry  f r a mew o r k  

a n d  a l l  t h r e e  o f  t he s e  s p h e r es  h ad  a  d i r ec t  and  ex t r e me ly  in f lu en t i a l  

c on t r ib u t i on  to  h i s  l i f e  an d  h i s  t h i n k i ng .  H e n c e ,  D a r w in  u s es  t h e  

c o m mo n a l i t y  o f  t a s t e  f o r  s t i mu l an t s  b e tw e e n  h u ma n  an d  an i ma l  t o  

p r o j ec t  con t i nu i ty ,  w he reas  M ar a i s  u s es  t h e  co mmo n a l i t y  o f  t h e  

p sy cho lo g ic a l  e f f e c t s  f r o m t he  u s e  o f  s t i mu l an t s  t o  p r o j e c t  co n t in u i ty .   

 

 

L ow er  ve r s u s  H ig he r  M en ta l  f acu l t i e s  

T he  n a tu r e  n u r tu r e  d eb a t e  w a s  a  co n t r o ve r s i a l  t o p i c  an d  a t  t h e  s a me  

t i me  an  i n t eg r a l  c o mp on en t  i n  t h e  u nd e r s t an d i ng  o f  t h e  d ev e lo p me n t  
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a nd  ev o l u t i on  o f  t h e  mi nd .  T h i s  w as  th e  c as e  f o r  D a rw i n  a s  w e l l  a s  

M ara i s .  F ro m th e  on s e t  i t  s ho u ld  b e  no ted  th a t  b o th  in d iv i du a l s  w er e  

a t t e mp t in g  to  d e r i v e  a  t he o r y  b as ed  on  th e  e vo lu t io n  o f  t h e  min d .  

M a r a i s ’ s  w a s  u nd ou b ted ly  s t r on g l y  i n f lu en ced  by  D a rwi n ’ s  t h eo ry  in  

t h i s  r e s p e c t .   

H o w ev er ,  t h ey  h ad  t h e  s a me  f u nd a me n t a l  a p p r oach  b u t ,  a s  w i l l  b e  

s h o w n  b e lo w ,  d i f f e r ed  in  t he i r  s o lu t io ns  t o  s o me  o f  t h e  p r ob l ems  and  

i s s ues  r e l a t in g  to  t h e  e vo lu t io n  o f  t h e  min d .  D ar w in  f o r  o ne  t r i ed  t o  

s h o w  t ha t  a l l  o f  t he  b eh av io u r s  t ha t  a r e  co n s i de r ed  a s  hu man  a r e  i n  

f ac t  d i v e r s e ly  s p r e a d  a c r o s s  s p ec i e s  f r o m t h e  l o w er  a n i ma l s  t o  t h e  

h ig h e r  a n i ma l s ,  e ac h  en d ow ed  w i t h  a  d i f f e r e n t  d eg r e e  o f  me n t a l  

p o w er s  a n d  p r ed o mi n a n t ly  l i n ke d  i n  t h e  f o r m o f  i n s t in c t s .  D a r w in  

s t a t e s   

S p i r i t u a l  p o w e r s  c a n n o t  b e  c o m p a r e d  o r  c l a s s e d  b y  t h e  n a t u r a l i s t s ;  b u t  h e  

m a y  e n d e a v o u r  t o  s h e w  [ S i c ] ,  a s  I  h a v e  d o n e ,  t h a t  t h e  m e n t a l  f a c u l t i e s  o f  

m a n  a n d  t h e  l o w e r  a n i m a l s  d o  n o t  d i f f e r  i n  k i n d ,  a l t h o u g h  i m m e n s e l y  i n  

d e g r e e . ” ( D ar w in ,  20 10 ,  p .1 1 3 ) .   

M ara i s  a l t e rn a t iv e l y  t r i ed  t o  sh o w  tha t  a l l  an i ma l s ,  i n c lud in g  hu ma n  

w e re  s u b j e c t  t o  t h e  en do w men t  o f  i n s t i n c t  a s  w e l l  a s  i n d iv id u a l  c au sa l  

me mo r y ,  bu t  i n  a s  mu ch  a s  h e  s h ows  con t in u i ty  be tw een  s p ec i e s ,  h e  

i n s i s t s  on  a  c l e a r  s ep a r a t io n  in  t h e  men t a l  f a c u l t i e s  o n c e  w e  r e a ch  th e  

l ev e l  o f  ma mmal s .  

A s  men t ion ed  p r ev io us ly  Mar a i s  u sed  man y  d i f f e r en t  exa mp les  o f  

a n i ma l  b eh av iou r ,  s o me  o f  w h ich  w a s  f r o m h i s  o w n  s tu d ie s  an d  q u i t e  

a  f ew  f r o m o th e r  i nd iv i du a l s ’  o b s e r va t io n s  inc lu d in g  s o me  o f  

D a rw in ’ s .  D arw i n  d i d  mu ch  th e  s a me  in  t e r ms  o f  u s in g  p e r s o na l  

o b s e rv a t i on s  a s  w e l l  a s  f r o m o t he r  s o u r ce s  s uch  a s  Reg g ne r ,  w ho  

s t ud i ed  mo n k ey s .  W ha t  i s  i n t e r e s t in g  tho u gh  i s  t h a t  t h e  an i ma l  s tu dy  

sub j ec t s  we re  s i mi l a r ,  f o r  exa mp le ,  i t  i s  w e l l  kn o w n  th a t  D a rw in  

o b s e rv ed  in s t in c t u a l  b e h a v i o u r  i n  an t s  an d  be es  s o  d i d  M ar a i s ,  o t he r  

e x a mp les  i n c lud e  the  u s e  o f  mo n k ey s ,  b i r d s  a nd  a pes  w h i ch  M ar a i s  

mak es  r e f e r en c e  t o  qu i t e  o f t en .  T h i s  c ou ld  b e  r e l a t ed  t o  D ar w in ’ s  
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chap t e r  o n  t he  O n  th e  A f f i n i t i e s  a n d  G en ea l o g y  o f  M a n ,  w h e r eb y  h e  

t r i e s  t o  e s t ab l i s h  a  p hy lo g e n y  f r o m t h e  lo w es t  an i ma l s  s u ch  a s  f i s h es  

t o  t h e  r ep t i l e s  t o  t h e  b i r d s  an d  ma mma l s .  Wi t h i n  th i s  p hy lo geny  

D a r w in  c l e a r ly  hy p o the s i s ed  t h a t  hu man ’ s  p r o g en i to r  ( an c es t r y )  

wou ld  be  f ro m the  p r i ma te s  bu t  mo r e  sp ec i f i c a l l y  f r om t h e  A f r i c an  

a p e s  an d  an th r o p o mor ph o us  ap e s .  D a r w in  s t a t e s   

O u r  g r e a t  a n a t o m i s t  a n d  p h i l o s o p h e r ,  P r o f .  H u x l e y ,  h a s  f u l l y  d i s c u s s e d  

t h i s  s u b j e c t ,  a n d  h a s  c o m e  t o  t h e  c o n c l u s i o n  t h a t  m a n  i n  a l l  p a r t s  o f  h i s  

o r g a n i s a t i o n  d i f f e r s  l e s s  f r o m  t h e  h i g h e r  a p e s ,  t h a n  t h e s e  d o  f r o m  t h e  

m e m b e r s  o f  t h e  s a m e  g r o u p . ( D arw i n ,  2 0 10 ,  p .1 16 ) .   

A d d i t io n a l ly  h e  s t a t e s   

N o  d o u b t  m a n ,  i n  c o m p a r i s o n  w i t h  m o s t  o f  h i s  a l l i e s ,  h a s  u n d e r g o n e  a n  

e x t r a o r d i n a r y  a m o u n t  o f  m o d i f i c a t i o n ,  c h i e f l y  i n  c o n s e q u e n c e  o f  h i s  

g r e a t l y  d e v e l o p e d  b r a i n  a n d  e r e c t  p o s i t i o n ;  n e v e r t h e l e s s  w e  s h o u l d  b e a r  i n  

m i n d  t h a t  h e  ‘ i s  b u t  o n e  o f  s e v e r a l  e x c e p t i o n a l  f o r m s  o f  P r i m a t e s ’ .  

( D ar w in ,  2 01 0 ,  p . 12 0 ) .   

F u r the r mor e  he  s t a t e s   

A n d  a s  m a n  u n d e r  a  g e n e a l o g i c a l  p o i n t  o f  v i e w  b e l o n g s  t o  t h e  C a t a r h i n e  

o r  O l d  W o r l d  s t o c k ,  w e  m u s t  c o n c l u d e ,  h o w e v e r  m u c h  t h e  c o n c l u s i o n  m a y  

r e v o l t  o u r  p r i d e ,  t h a t  o u r  e a r l y  p r o g e n i t o r s  w o u l d  h a v e  b e e n  p r o p e r l y  

d e s i g n a t e d . ( D ar w in ,  2 01 0 ,  p . 12 1 ) .    

M o r e  s p e c i f i c a l l y  p e r t a i n in g  t o  A f r ic a  D a rw in  s ug ges t s  t h e  f o l l ow in g   

I n  e a c h  g r e a t  r e g i o n  o f  t h e  w o r l d  t h e  l i v i n g  m a m m a l s  a r e  c l o s e l y  r e l a t e d  t o  

t h e  e x t i n c t  s p e c i e s  o f  t h e  s a m e  r e g i o n .  I t  i s  t h e r e f o r e  p r o b a b l e  t h a t  A f r i c a  w a s  

f o r m e r l y  i n h a b i t e d  b y  e x t i n c t  a p e s  c l o s e l y  a l l i e d  t o  t h e  g o r i l l a  a n d  c h i m p a n z e e ;  

a n d  a s  t h e s e  t w o  s p e c i e s  a r e  n o w  m a n ’ s  n e a r e s t  a l l i e s ,  i t  i s  s o m e w h a t  m o r e  

p r o b a b l e  t h a t  o u r  e a r l y  p r o g e n i t o r s  l i v e d  o n  t h e  A f r i c a n  c o n t i n e n t  t h a n  

e l s e w h e r e . ( D a r w in ,  2 01 0 ,  p . 12 1 ) .    

I  a m s u r e  t h a t  ma ny  r e s ea r ch e r s  p u r s ued  th i s  s pecu la t i on  o f  Da rw in  

t h a t  f i r s t l y  o u r  c l o s e s t  l i v in g  r e l a t iv e s  w i th in  t h e  an i ma l  k in g d o m a r e  

t he  g r ea t  ap es  an d  an th r o po mo rp h ou s  ap es  b u t  i n  ge ne r a l  P r ima t e s ,  

s e co nd ly  th a t  t h i s  p r o ge n i to r  w o u l d  mo s t  p r o b ab ly  co me  f r o m A f r i c a  



 - 124 -  

f r o m w hi c h  w e  f in d  th e  O ld  W or ld  s t o ck .  I t  s e e ms  as  i f  M ar a i s  w as  

a l s o  en t i c ed  b y  D ar w in ’ s  s p e c u l a t io n  h e nc e  h i s  ch o ic e  o f  s tu dy  

s u b je c t ,  t he  p r i ma t e s ,  a nd  s e co nd l y  h i s  l o c a t io n  o f  s tu d y ,  w i t h in  

A f r i ca .  T h i s  i n  r e l a t io n  t o  av a i l ab i l i t y  o f  s p e c i men s  t o  s tu dy  

( b ab oo ns )  a s  w e l l  a s  ea sy  acces s  fo r  ob se rv a t i o n  (W at e r be rg  

M o u n t a in s )  ma k e s  s e n s e  i n  t e r ms  o f  h i s  c h o i c e  o f  an i ma l  a s  w e l l  a s  

l oc a t io n  t o  b e  s tu d i ed .  

I n s t i n c t s   

A s  men t i on ed  bo t h  M ar a i s  an d  D a r w in  t ho u gh t  t h a t  a l l  an i ma l s ,  

h u man s  i n c lu d ed ,  h av e  i n s t i nc t s  o f  t he  s a me  ty p e  bu t  c on s id e r  t h a t  

t he  d eg r e e  o f  t h e i r  ex p r e s s i on  to  v a r y  ac r o s s  d i f f e r en t  s pe c i e s .  T he y ,  

h o w ev e r ,  app r oac h  th e  t op ic  o f  t h e  mi n d  ( c aus a l  me mo ry  in  M ar a i s ’ s  

t e r mi n o l o gy )  d i f f e r en t ly .  D ar w in  ha s  a  mo r e  h o l i s t i c  a pp r oac h  i n to  

h i s  e nq u i ry  o f  t he  mi n d  w her e a s  M ar a i s  h as  a  v e r y  r ig id  h i e r a r chy  

t h a t  t en d s  t o  s ee  q u a l i t a t i v e  d i f f e r e n c e  w h e n  co mp ar e d  to  i n s t i n c t s ,  

p a r t i c u l a r l y  i n  r e l a t io n  t o  t h e  mi n d  o f  p r i ma t e s .  D a r w in  o n  th e  o t h e r  

h an d  t r i e s  t o  s h ow  co n t in u i t y  t h ro ug hou t  t h e  a n i ma l  k i n g do m an d  o n ly  

s ees  a  p o s s i b l e  s ep a r a t i on  ( h i a tu s )  a t  t h e  l ev e l  o f  t h e  s o c i a l  an i ma l s ,  

w i th  h i s  c l ea r  f oc us  on  mo r a l s  a s  t h e  d iv i d in g  f ac to r  b e tw een  hu man  

a n d  an i ma l .  H o w e v er ,  e v en  w i th in  th i s  s ep a r a t io n ,  h e  r e t a in s  

c o n t i n u i t y  w i th  t he  u s e  o f  h i s  s o c i a l  i n s t i n c t s  s u c h  a s  s y mp a th y  

l i n k in g  lo w er  t o  h i gh e r .   

M ara i s  c on s id e r s  i n s t i n c t s  t o  b e  t h e  s ou rce  o f  r e l a t i v e ly  f i x ed  

b eh av io u r s  a nd  r e f e r s  t o  t h e m as  p h y le t i c  me m or ie s .  H e  e xp l a i n s   

N o t w i t h s t a n d i n g  t h i s ,  i t  w o u l d  s t i l l  b e  c o n v e n i e n t  t o  s p e a k  o f  i n s t i n c t  a s  

p h y l e t i c  m e m o r y .  T h e r e  a r e  m a n y  a n a l o g i e s  b e t w e e n  m e m o r y  a n d  i n s t i n c t ,  

a n d  a l t h o u g h  t h e s e  m a y  n o t  e x t e n d  t o  f u n d a m e n t a l s ,  t h e y  a r e  s t i l l  o f  s u c h  

a  n a t u r e  t h a t  t h e  t e r m  p h y l e t i c  m e m o r y  w i l l  a l w a y s  c o n v e y  a  c l e a r  

u n d e r s t a n d i n g  o f  t h e  m o s t  c h a r a c t e r i s t i c  a t t r i b u t e s  o f  i n s t i n c t  (M ar a i s ,  

20 02 ,  p .6 0 ) .  

I n  t e r ms  o f  h i s  d e f in i t i o n  o f  i n s t i n c t s ,  M ar a i s  s t a t e s   
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I n s t i n c t  i n  i t s  p u r e s t  f o r m  m a y  t h e r e f o r e  b e  d e s c r i b e d ,  f r o m  a n  

e v o l u t i o n a r y  p o i n t  o f  v i e w ,  a s  a  h e r e d i t a r i l y  e s t a b l i s h e d  t e n d e n c y  t o  

c e r t a i n  d e f i n i t e  b e h a v i o r  s e l e c t e d  a s  a  r e a c t i o n  t o ,  a n d  a s  m o s t  b e n e f i c i a l ,  

u n d e r  c e r t a i n  n o r m a l  e n v i r o n m e n t a l  c o n d i t i o n s  ( M ar a i s ,  2 0 02 ,  p .6 0 ) .  

H i s  f u n da me n t a l  i n s t in c t s  i n c lud e  s e x u a l  s en s e  ( r ep r od uc t io n  an d  c a r e  

o f  y o ung ) ,  f ea r  o f  d ea t h  ( co un te r ac t in g  co mmo n  env i r o n me n t a l  

d an g e r s )  an d  p r o c u r in g  f o od  a s  p r ev io us ly  men t io n ed .  S ig n i f i c a n t ly ,  

M a r a i s  b e l i e ves  t h a t  t h e  f ix ed  na tu r e  o f  i n s t in c t iv e  b eh av io r  i s  d u e  t o  

t he  f a c t  t ha t  i t  i s  so  spec i a l i z ed .  Th i s  ove r spec i a l i z a t i o n  may  

ev en t u a l l y  l ead  t o  ex t in c t i o n  in  mu ch  th e  s ame  w ay  a  s t r uc tu r a l  o r  

s o ma t i c  s p e c i a l i z a t i o n  may  l e ad  to  e x t in c t i o n  d u e  to  t h e  f i x i ty  an d  

l a ck  o f  v a r i ab i l i t y  i n  a  c h a n g in g  e n v i r o n men t  w h ich  mi g h t  p o s e  n ew  

cha l l eng es  t o  t h e  spec i e s  su rv iva l .  M ar a i s  g i ve s  n u me r ou s  e xa mp l es  

o f  h ow  th i s  f i x i ty  c ou ld  b e  d i s ad v an t a g eo u s  f r o m h i s  a n i ma l  

o b s e rv a t i on s .   

S o me  o f  t h es e  we re  p r ev io u s ly  n o t ed  by  D ar win .  F o r  e xa mp l e ,  M ar a i s  

u s es  an t  b eh av io r  t o  s ho w  h ow  in s t i n c t  w a s  f ix ed  an d  he r e d i t a r y  a nd  

s o  d id  D a r w in .  H ow ev er ,  t h e y  u s e  d i f f e r e n t  b e h a v io r s  t o  i l l u s t r a t e  t h e  

s a me  co n cep t .  D ar w in  ha s  a  s ec t i on  o n  s l av e - mak i ng  an t s  w h ich  

s h o w s  v a r i ab i l i t y  o f  i n s t in c t s  u nd e r  t h e  co n t ro l  o f  n a tu r a l  s e l e c t i on ;  

M a r a i s  i l l u s t r a t e s  d i r e c t  f i x i ty  w i th  h i s  s t udy ,  o b se r v in g  an t s  c r o s s i ng  

a  b r id g e .  H e  u s es  D ar w in ’ s  G a lap ag os   l i z a r d  ex a mp l e  f r om t h e  

j ou r na l  o f  r e sea r ch e r s  f rom w h ich  he  exp l a i n s  ho w  th i s  an i ma l  w i l l  

f ac e  d ea t h  i t s e l f  t h an  g o  b ack  in t o  t h e  w a t e r  w h e r e  i t  i n i t i a l l y  f l ed  

f r o m p r e d a to r s  i n  t h e  w a t e r  an d  h en ce  th e  d e v e lo p me n t  o f  t h e  

i n s t i nc t .  M or eo ve r ,  M a r a i s  s t r e s s es  h o w  mu ch  mor e  d e l e t e r i o us  a  

b eh av io r a l  f i x a t io n  ( p h y l e t i c  me mo ry )  co u ld  b e  i n  r e l a t i o n  t o  a  

s o ma t i c  f i xa t io n  in  t h e  s t r ug g l e  fo r  ex i s t en ce :   

I t  i s  s o m e t i m e s  a  v e r y  s l i g h t  a n d  a p p a r e n t l y  i n s i g n i f i c a n t  m o r p h o l o g i c a l  

m o d i f i c a t i o n  w h i c h  d e c i d e s  t h e  f a t e  o f  a n  a n i m a l  u n d e r  a  c h a n g e d  

e n v i r o n m e n t … O r g a n i c  m o d i f i c a t i o n ,  h o w e v e r ,  i s  n e v e r  a s  p o w e r f u l  i n  

l i m i t i n g  a n  a n i m a l  t o  a  c e r t a i n  e n v i r o n m e n t  a s  p s y c h i c  s p e c i a l i z a t i o n .  A n  

i n s t i n c t  i s  i n  t h i s  r e s p e c t  t y r a n n o u s .  W h e r e  i t  i s  a  d o m i n a n t  f a c t o r  i n  

b e h a v i o u r ,  a n  a n i m a l  w i l l  o v e r c o m e  t h e  f e a r  o f  d e a t h  i t s e l f  – t h a t  s t r o n g  
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d e t e r m i n a n t  o f  a c t i o n  –  r a t h e r  t h a n  v i o l a t e  t h e  i n b o r n  d i r e c t i o n .  I n  n e a r l y  

a l l  e x a m p l e s  o f  n o n - p r i m a t e  b e h a v i o u r  I  h a v e  d e s c r i b e d ,  t h i s  c o m p e l l i n g  

p o w e r  o f  h e r e d i t a r y  m e m o r y  w i l l  b e  a p p a r e n t . …  E v e n  i n  c a s e s  w h e r e  

i n s t i n c t  i s  s t r i c t l y  c o r r e l a t e d  t o  o r g a n i c  s t r u c t u r e  i t  s e e m s  e v i d e n t  t h a t  t h e  

b o d i l y  s p e c i a l i z a t i o n  n e v e r  s o  s u r e l y  c o n f i n e s  a n  a n i m a l  t o  a  l i m i t e d  

e n v i r o n m e n t  a s  t h e  a t t e n d a n t  i n s t i n c t . ( M a r a i s ,  20 0 2 ,  p .8 4 ) .  

M a r a i s  d o es  b e l i e v e  t h a t  f i x ed  b eh av io r s  can  c h an g e  bu t  on l y  i n  

r e s p ec t  t o  a  n ew  in s t in c t  dev e lop in g  s ep a r a t e ly  f rom th e  o l d .  H e  

s t a t e s  “ W h e r e  a n  i n s t i n c t  i s  r e p l a c e d  o r  m o d i f i e d  i n  n a t u r e ,  i t  i s  d o n e  n o t  b y  

a c q u i s i t i o n  o f  a n  i n d i v i d u a l  c a u s a l  m e m o r y  b u t  b y  t h e  e v o l u t i o n  o f  a  f r e s h  

h e r e d i t a r y  m e m o r y  t h r o u g h  n a t u r a l  s e l e c t i o n . ”  ( M ara i s ,  2 00 2 ,  p .8 3 ) .  M ar a i s  

f u r th e r  b e l i e ve s  t ha t  r e as o n  o r  i nd i v id ua l  c a u s a l  me mor ie s  d o  n o t  

d ev e l op  in to  i n s t i n c t s  a s  t h ey  ap pea r  t h r ou gh  tw o  s epa r a t e  

e vo lu t io n a ry  p a t hw a y s .  

I n  t h i s  r eg a r d  he  d i f f e r s  f ro m D ar w in  w ho  b e l i e v e s  t ha t  a  r a t i o n a l  

hab i t u a l  a c t i on  can  beco me  an  in s t i n c t .  D a rw in  s t a t e s   

T h e  a n t h r o p o m o r p h o u s  a p e s ,  g u i d e d  p r o b a b l y  b y  i n s t i n c t ,  b u i l d  f o r  

t h e m s e l v e s  t e m p o r a r y  p l a t f o r m s ;  b u t  a s  m a n y  i n s t i n c t s  a s  l a r g e l y  

c o n t r o l l e d  b y  r e a s o n ,  t h e  s i m p l e r  o n e s ,  s u c h  a s  t h i s  o f  b u i l d i n g  a  

p l a t f o r m ,  m i g h t  r e a d i l y  p a s s  i n t o  a  v o l u n t a r y  o r  c o n s c i o u s  a c t .  T h e  o r a n g  

i s  k n o w n  t o  c o v e r  i t s e l f  a t  n i g h t  w i t h  t h e  l e a v e s  o f  t h e  P a n d a n u s ;  a n d  

B r e h m  s t a t e s  t h a t  o n e  o f  h i s  b a b o o n s  u s e d  t o  p r o t e c t  i t s e l f  f r o m  t h e  h e a t  

o f  t h e  s u n  b y  t h r o w i n g  a  s t r a w - m a t  o v e r  i t s  h e a d .  I n  t h e s e  l a t t e r  h a b i t s ,  

w e  p r o b a b l y  s e e  t h e  f i r s t  s t e p s  t o w a r d s  s o m e  o f  t h e  s i m p l e r  a r t s ;  n a m e l y  

r u d e  a r c h i t e c t u r e  a n d  d r e s s ,  a s  t h e y  a r o s e  a m o n g s t  t h e  e a r l y  p r o g e n i t o r s  

o f  m a n . ( D a r w in ,  2 01 0 ,  p . 29 ) .  

M a r a i s  h i g h l i gh t s  t w o  i mp o r t an t  a s p ec t s  i n  t e r ms  o f  t h e  u nd e r s t an d i ng  

o f  i n s t i n c t s  w h i ch  a r e  d e f in i t e  o r  f i xed  b eh av io r s  a n d  a l s o  

s i gn i f i can t l y ,  h e r i t ab i l i t y .  D ar w in  d ed i ca t e s  an  en t i r e  ch ap t e r  t o  t h e  

i de a  o f  i n s t in c t s  i n  h i s  b oo k  T h e  O r ig in  o f  Sp ec i e s  ( 18 59 ) .H owev er ,  

D a rw in  w as  mo r e  cau t io us  in  h i s  c on cep tu a l i za t i on  o f  i n s t in c t s :  “ I  

w i l l  n o t  a t t e mp t  a n y  d e f in i t i o n  o f  i n s t in c t . ”  ( D ar w in ,  2 0 04 ,  p . 23 0 ) . H e  

t he n  go es  on  t o  d es c r ib e  in  a  g en e r a l  man n er  w h a t  i n s t in c t s  a r e   
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A n  a c t i o n ,  w h i c h  w e  o u r s e l v e s  s h o u l d  r e q u i r e  e x p e r i e n c e  t o  e n a b l e  u s  t o  

p e r f o r m ,  w h e n  p e r f o r m e d  b y  a n  a n i m a l ,  m o r e  e s p e c i a l l y  b y  a  v e r y  y o u n g  

o n e ,  w i t h o u t  a n y  e x p e r i e n c e ,  a n d  w h e n  p e r f o r m e d  b y  m a n y  i n d i v i d u a l s  i n  

t h e  s a m e  w a y ,  w i t h o u t  t h e i r  k n o w i n g  f o r  w h a t  p u r p o s e  i t  i s  b e i n g  

p e r f o r m e d ,  i s  u s u a l l y  s a i d  t o  b e  i n s t i n c t i v e  ( D ar w in ,  2 00 4 ,  p . 23 0 ) .  

I t  i s  i mp o r t an t  t o  no te  t h a t  D arw i n  do es  n o t  r e s t r i c t  h i ms e l f  t o  t h e  

d e f in i t i o n  th a t  M ar a i s  h as  p r o v i d ed  n a mel y  co n c e r n i ng  th e  f i x ed  

n a t u r e  o f  i n s t i nc t u a l  b eh av i o r s .  D ar w in  s t a t e s   

I t  w i l l  b e  u n i v e r s a l l y  a d m i t t e d  t h a t  i n s t i n c t s  a r e  a s  i m p o r t a n t  a s  c o r p o r e a l  

s t r u c t u r e  f o r  t h e  w e l f a r e  o f  e a c h  s p e c i e s ,  u n d e r  i t s  p r e s e n t  c o n d i t i o n s  o f  

l i f e ,  i t  i s  a t  l e a s t  p o s s i b l e  t h a t  s l i g h t  m o d i f i c a t i o n s  o f  i n s t i n c t  m i g h t  b e  

p r o f i t a b l e  t o  a  s p e c i e s ;  a n d  i f  i t  c a n  b e  s h o w n  t h a t  i n s t i n c t s  d o  v a r y  e v e r  

s o  l i t t l e ,  t h e n  I  c a n  s e e  n o  d i f f i c u l t y  i n  n a t u r a l  s e l e c t i o n  p r e s e r v i n g  a n d  

c o n t i n u a l l y  a c c u m u l a t i n g  v a r i a t i o n s  o f  i n s t i n c t  t o  a n y  e x t e n t  t h a t  m a y  b e  

p r o f i t a b l e .  I t  i s  t h u s ,  a s  I  b e l i e v e ,  t h a t  a l l  t h e  m o s t  c o m p l e x  a n d  

w o n d e r f u l  i n s t i n c t s  h a v e  o r i g i n a t e d . ( D ar w in ,  20 0 4 ,  p .2 3 1 - 23 2 ) .   

F r o m t h i s  s t a t e me n t  i t  b eco mes  c l e a r  t h a t  D ar w in  co n s i de red  in s t i n c t  

b eh av io r  a s  va r i ab l e  even  i f  t h i s  va r i ab i l i t y  i s  mi nu te .  I t  i s  

i n t e r e s t i n g  to  n o t e  t h a t  ev en  th ou gh  th ey  us e  t he  s a me  o rg an i s ms  to  

i l l u s t r a t e  i n s t i n c t ive  b e h a v io r s ,  t h e i r  i n t e r p r e t a t io n  i s  d i f f e r e n t .  

Da rwin  fu r t he r  s t i pu l a t e s   

A s  s o m e  d e g r e e  o f  v a r i a t i o n  i n  i n s t i n c t s  u n d e r  a  s t a t e  o f  n a t u r e ,  a n d  t h e  

i n h e r i t a n c e  o f  s u c h  v a r i a t i o n s ,  a r e  i n d i s p e n s a b l e  f o r  t h e  a c t i o n  o f  n a t u r a l  

s e l e c t i o n ,  a s  m a n y  i n s t a n c e s  a s  p o s s i b l e  o u g h t  t o  h a v e  b e e n  g i v e n ;  b u t  

w a n t  o f  s p a c e  p r e v e n t s  m e .  I  c a n  o n l y  a s s e r t  t h a t  i n s t i n c t s  d o  v a r y  –  f o r  

i n s t a n c e ,  t h e  m i g r a t o r y  i n s t i n c t ,  b o t h  i n  e x t e n t  a n d  d i r e c t i o n ,  a n d  i n  t o t a l  

l o s s . ”  ( D ar w in ,  2 00 4 ,  p . 23 4 ) .  

H enc e  v a r i a t i o n  w i th in  i n s t i nc t iv e  b eh av io r  i s  s t r o n g l y  ma i n t a i n ed  in  

D a r w in ’ s  i n t e r p r e t a t io n  o f  i n s t in c tu a l  b eh av io r  b e c au s e  v a r i ab i l i t y  i s  

a n  e s s en t i a l  i ng r e d i en t  f o r  t he  f un c t i on  o f  n a t u r a l  s e l e c t io n .   

Wha t ’ s  mo re  s i gn i f i c an t  i s  t ha t  D ar w in  i s  s u gg es t ing  t ha t  v a r i ab i l i t y  

w i th in  a n d  b e tw e en  i n s t i n c t iv e  b e h av io r s  co u l d  b e  pas s e d  on  o r  

i n h e r i t e d .  T h i s  w a s  a  f u n d a me n t a l  co n s t r u c t  o f  Mar a i s ’ s  
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u n de r s t a nd in g  o f  i n s t in c t s .  D ar w i n  s t a t e s  “ T h e  p o s s i b i l i t y ,  o r  e v e n  t h e  

p r o b a b i l i t y ,  o f  i n h e r i t e d  v a r i a t i o n s  o f  i n s t i n c t  i n  a  s t a t e  o f  n a t u r e  w i l l  b e  

s t r e n g t h e n e d  b y  b r i e f l y  c o n s i d e r i n g  a  f e w  c a s e s  u n d e r  d o m e s t i c a t i o n . ”  

( D ar w in ,  20 0 4 ,  p .2 3 5 ) .   D a rw in ’ s  do mes t i c  i n s t i n c t s  a r e  i d ea l ly  s u i t ed  

ex a mp les  s ho w in g  th a t  i n s t i n c t s  mi g h t  b e  v a r i ab l e  a nd  th a t  t he s e  

v a r i a t i o n s  a r e  h e r i t ab l e .   

A d d i t i o n a l ly  D a rwi n  s t a t e s   

D o m e s t i c  i n s t i n c t s ,  a s  t h e y  m a y  b e  c a l l e d ,  a r e  c e r t a i n l y  f a r  l e s s  f i x e d  o r  

i n v a r i a b l e  t h a n  n a t u r a l  i n s t i n c t s ;  b u t  t h e y  h a v e  b e e n  a c t e d  o n  b y  f a r  l e s s  

r i g o r o u s  s e l e c t i o n ,  a n d  h a v e  b e e n  t r a n s m i t t e d  f o r  a n  i n c o m p a r a b l y  s h o r t e r  

p e r i o d ,  u n d e r  l e s s  f i x e d  c o n d i t i o n s  o f  l i f e .  ( D a r win ,  20 04 ,  p .2 36 ) .   

D a rw in  co nc l ud es  by  s t a t i n g   

t h a t  d o m e s t i c  i n s t i n c t s  h a v e  b e e n  a c q u i r e d  a n d  n a t u r a l  i n s t i n c t s  h a v e  b e e n  

l o s t  p a r t l y  b y  h a b i t ,  a n d  p a r t l y  b y  m a n  s e l e c t i n g  a n d  a c c u m u l a t i n g ,  d u r i n g  

s u c c e s s i v e  g e n e r a t i o n s ,  p e c u l i a r  m e n t a l  h a b i t s  a n d  a c t i o n s ,  w h i c h  a t  f i r s t  

a p p e a r e d  f r o m  w h a t  w e  m u s t  i n  o u r  i g n o r a n c e  c a l l  a n  a c c i d e n t .  ( D ar wi n ,  

20 04 ,  p .2 39 ) .   

F r o m th i s  i t  s e e ms  p e cu l i a r  t h a t  M ar a i s  n e v e r  co n s id e r e d  t h i s  v a r i an t  

cha rac t e r  o f  i n s t i nc t s ,  a s  i t  h as  b een  d o cu men ted  t ha t  h e  had  

c on d u c t e d  an i ma l  c a p t ive  s t u d i e s  o n  w i ld  an d  a  f ew  do me s t i c a t e d  p e t s  

t ha t  h e  ob s e r ve d  e x t e r n a l  t o  h i s  l o n g i t ud i n a l  n o n - cap t iv e  s tu d i e s  

( R ou s s ea u ,  2 00 0) .  

Co nc e rn i n g  he r i t ab i l i t y ,  Da r w in  i d e n t i f i e s  an d  g iv es  an  exp l an a t ion  

a s  t o  w h a t  h ap p en s  to  s t e r i l e  soc i a l  i n s ec t s  and  t he i r  spec i f i c  

i n s t i nc t s ,  ho w  w i l l  t h ey  b e  pas s ed  on ?  D ar win  s t a t e s  “ I  a l l u d e  t o  t h e  

n e u t e r s  o r  s t e r i l e  f e m a l e s  i n  i n s e c t - c o m m u n i t i e s :  f o r  t h e s e  n e u t e r s  o f t e n  d i f f e r  

w i d e l y  i n  i n s t i n c t  a n d  i n  s t r u c t u r e  f r o m  b o t h  t h e  m a l e s  a n d  f e r t i l e  f e m a l e s ,  a n d  

y e t ,  f r o m  b e i n g  s t e r i l e ,  t h e y  c a n n o t  p r o p a g a t e  t h e i r  k i n d . ”  ( D arw i n ,  2 00 4 ,  

p . 25 9 ) .  Da r w in ’ s  exp lan a t io n  f o r  t h i s  i n c lu d es  h i m id en t i fy in g  w i th  

t he  g r o up  an d  th e  in d iv i d u a l ,  h e  co n s id e r s  t h e  co mmu n i ty  a s  a n  

o r gan i s m an d  a s  su ch  th e  o r gan i s m can  s t i l l  p r op ag a t e  an d  p a s s  on  

i nd iv id ua l  i n s t i n c t s  v i a  t h e  co m mu ni t y  a s  a  w h o le .  D ar w in  s t a t e s   
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… t h e  d i f f i c u l t y  l i e s  i n  u n d e r s t a n d i n g  h o w  s u c h  c o r r e l a t e d  m o d i f i c a t i o n s  

o f  s t r u c t u r e  c o u l d  h a v e  b e e n  s l o w l y  a c c u m u l a t e d  b y  n a t u r a l  s e l e c t i o n .  

T h i s  d i f f i c u l t y ,  t h o u g h  a p p e a r i n g  i n s u p e r a b l e  i s  l e s s e n e d ,  o r  a s  I  b e l i e v e ,  

d i s a p p e a r s ,  w h e n  i t  i s  r e m e m b e r e d  t h a t  s e l e c t i o n  m a y  a p p l i e d  t o  t h e  

f a m i l y  a s  w e l l  a s  t o  t h e  i n d i v i d u a l ,  a n d  m a y  t h u s  g a i n  t h e  d e s i r e d  e n d .  

( D ar w in ,  2 00 4 ,  p . 26 1 ) .   

H e  s u mma t es  b y  s t a t i n g   

T h u s  I  b e l i e v e  i t  h a s  b e e n  w i t h  s o c i a l  i n s e c t s :  a  s l i g h t  m o d i f i c a t i o n  o f  

s t r u c t u r e ,  o r  i n s t i n c t ,  c o r r e l a t e d  w i t h  t h e  s t e r i l e  c o n d i t i o n  o f  c e r t a i n  

m e m b e r s  o f  t h e  c o m m u n i t y :  c o n s e q u e n t l y  t h e  f e r t i l e  m a l e s  a n d  f e m a l e s  o f  

t h e  s a m e  c o m m u n i t y  f l o u r i s h e d ,  a n d  t r a n s m i t t e d  t o  t h e i r  f e r t i l e  o f f s p r i n g  

a  t e n d e n c y  t o  p r o d u c e  s t e r i l e  m e m b e r s  h a v i n g  t h e  s a m e  m o d i f i c a t i o n .  A n d  

I  b e l i e v e  t h a t  t h i s  p r o c e s s  h a s  b e e n  r e p e a t e d ,  u n t i l  t h a t  p r o d i g i o u s  a m o u n t  

o f  d i f f e r e n c e  b e t w e e n  t h e  f e r t i l e  a n d  s t e r i l e  f e m a l e s  o f  t h e  s a m e  s p e c i e s  

h a s  b e e n  p r o d u c e d ,  w h i c h  w e  s e e  i n  m a n y  s o c i a l  i n s e c t s . ( D arw i n ,  2 00 4 ,  

p . 26 2 ) .   

I t  s e e ms  o dd  th a t  M ara i s  n ev e r  co ns id e r ed  th i s  a s p ec t  o f  t he  i n s t i n c t s  

e s pe c i a l l y  i n  t e r ms  o f  h i s  t en  y ea r  s tu dy  o n  t e r mi t e s  ( M ar a i s ,  1 9 69 ) ,  

w h er eb y  h e  co ns i d e r s  th e  t e r mi t a ry  an  o rg an i s m in  mu ch  t h e  s a me  

w ay  th a t  D ar w in  co ns i de r ed  so c i a l  i n s ec t  co mmu ni t i e s .   

A d d i t i o n a l ly  D arw in  g i v e s  a  l en g t hy  r ev iew  in  t h e  D e s c en t  o f  M an  

p e r t a i n i n g  t o  s oc i a l  i n s t in c t s  g iv i n g  r i s e  t o  mo r a l s ,  M ar a i s  nev e r  

c on s id e r e d  th i s  ev e n  t ho ug h  h i s  ob s e r v a t ion s  in c lu d e  beh a v io r s  su ch  

a s  a l t r u i s m a nd  k i n sh ip .  D a r w i n  c on c l ud es  th e  f o l lo w i ng  in  t e r ms  o f  

h i s  un d e r s t an d in g  o f  i n s t in c t s  an d  i t s  r e l a t i o n  to  na t u r a l  s e l e c t io n   

N o  d o u b t  m a n y  i n s t i n c t s  o f  v e r y  d i f f i c u l t  e x p l a n a t i o n  c o u l d  b e  o p p o s e d  t o  

t h e  t h e o r y  o f  n a t u r a l  s e l e c t i o n  –  c a s e s  i n  w h i c h  w e  c a n n o t  s e e  h o w  a n  

i n s t i n c t  c o u l d  p o s s i b l y  h a v e  b e e n  o r i g i n a t e d ;  c a s e s  i n  w h i c h  n o  

i n t e r m e d i a t e  g r a d a t i o n s  a r e  k n o w n  t o  e x i s t ;  c a s e s  o f  i n s t i n c t  o f  a p p a r e n t l y  

s u c h  t r i f l i n g  i m p o r t a n c e ,  t h a t  t h e y  c o u l d  h a r d l y  h a v e  b e e n  a c t e d  o n  b y  

n a t u r a l  s e l e c t i o n ;  c a s e s  o f  i n s t i n c t s  a l m o s t  i d e n t i c a l l y  t h e  s a m e  i n  

a n i m a l s  s o  r e m o t e  i n  t h e  s c a l e  o f  n a t u r e ,  t h a t  w e  c a n n o t  a c c o u n t  f o r  t h e i r  

s i m i l a r i t y  b y  i n h e r i t a n c e  f r o m  a  c o m m o n  p a r e n t ,  a n d  m u s t  t h e r e f o r e  

b e l i e v e  t h a t  t h e y  h a v e  b e e n  a c q u i r e d  b y  i n d e p e n d e n t  a c t s  o f  n a t u r a l  

s e l e c t i o n .  ( D a r w in ,  2 00 4 ,  p . 25 9 ) .   
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M ara i s  d oes  n o t  co ns id e r  t h e  do me s t i c  i n s t i n c t s ,  s o c i a l  i n s t i n c t s ,  t h e  

v a r i ab l e  i n s t inc t s  an d  a l s o  h e r i t ab i l i t y  o f  s t e r i l e  i n s t i n c t s  i n  s o c i a l  

i n s e c t s ,  e v e n  th o u g h  h e  w as  w e l l  a w are  o f  bo th  D ar w i n ’ s  i de as  a s  

w e l l  a s  ev id en c e  f r o m h i s  pe r s o na l  ex p e r i men t s  an d  o bs e r v a t io n s .  

F u r th e r mo r e ,  M ar a i s  h a s  a  v e r y  d e f i n i t e ,  a l mo s t  ab s o l u t e  d e f in i t i o n  o f  

i n s t i n c t s  w h er ea s  D a r w in  s e e ms  mor e  co n s e r v a t i v e  i n  h i s  a p p r o a c h  t o  

i n s t i nc t s  i nc lud in g  a  b r o ad ,  d iv e r s e  v i ew  o f  t h es e  me n ta l  f a c u l t i e s  a s  

man y  behav io r a l  m an i f e s t a t i o n s  u nd e r  t h e  e f f e c t s  o f  na t u r a l  s e l e c t io n .  

M a r a i s  p o ss i b ly  ign o r e d  o r  d i s ag r e e d  w i th  D ar w in ’ s  i n t e r p r e t a t io n  o f  

i n s t i n c t s  o r  a l t e r n a t i v e l y  h e  ch o s e  t o  f o cu s  o n  o n e  a sp ec t  o f  i n s t i n c t s  

t o  en s u r e  s i mp l i c i t y  o f  u n d er s t an d in g  w i t h i n  h i s  t h eo r y .   

C h an g in g  in s t in c t s  ( u s e  an d  d i s u s e )  

I n  co ns i de ra t i on  o f  t h e  d ev e lo p men t  o f  n ew in s t i n c t s  b o t h  Darwi n  and  

M a r a i s  s h a re  a  s i mi l a r  u n de r s t an d in g  i n  t e r ms  o f  h o w  in s t in c t s  

ch ang e .  In s t i n c t s  i n  t h i s  r eg a r d  a r e  d ev e lo p ed  f r o m t he  h ab i tu a l  u s e  

o f  a  sp ec i f i c  behav io r  t h a t  even tu a l l y  become s  an  i n s t i n c t  t ha t  i s  

h e r ed i t a r i l y  pa s se d  on .  C on v er s e ly ,  t he  d i s u se  o f  t h e  s p e c i f i c  

b eh av io r  l e ad s  to  no n - f un c t i on a l i t y  and  lo s s  o f  t h e  b e h av io r .  M ar a i s  

s t a t e s   

I n  e x p l a n a t i o n  o f  m y  d e f i n i t i o n  o f  i n s t i n c t ,  i t  m u s t  b e  p o i n t e d  o u t  t h a t  

e v e r y  s e t  o f  m u s c u l a r  a c t i o n s  o r i g i n a l l y  e v o l v e d  i n  a n  o r g a n i s m  b y  i t s  

e n v i r o n m e n t  m u s t  b e  e i t h e r  a d v a n t a g e o u s  o r  d i s a d v a n t a g e o u s .  T h e  

o r g a n i s m  t h a t  e n g a g e s  i n  s u c h  r e a c t i v e  m u s c u l a r  m o v e m e n t s  a s  w o u l d  g i v e  

i t  a  b e t t e r  c h a n c e  o f  s u r v i v i n g  w o u l d  r e t a i n  t h a t  c h a n c e  o n l y  b y  

c o n s t a n t l y  m a k i n g  s i m i l a r  m o v e m e n t s ,  u n d e r  s i m i l a r  c o n d i t i o n s ,  a n d  s o  

c e r t a i n  d e f i n i t e  a c t i o n s  b e c o m e  s e l e c t i v e l y  e s t a b l i s h e d .  T h a t  s e e m s  t o  

h a v e  b e e n  t h e  e v o l u t i o n a r y  p a t h w a y  o f  i n s t i n c t  ( M ara i s ,  20 02 ,  p . 61 ) .  

  

A s  men t i o ned  in  t he  ev o lu t ion a r y  th eo r y  s ec t i on ,  D ar wi n  dep e n d ed  on  

L a ma r c k ’ s  t h e o r y  o c ca s i o n a l l y  i n  t e rms  o f  t h e  u se  and  d i su se  o f  bo th  

s o ma t i c  a s  w e l l  a s  beh av io ra l  mod i f i ca t i o n .  D a rw in  s t a t e s   

W h e t h e r  t h e  s e v e r a l  f o r e g o i n g  m o d i f i c a t i o n s  w o u l d  b e c o m e  h e r e d i t a r y ,  i f  

t h e  s a m e  h a b i t s  o f  l i f e  w e r e  f o l l o w e d  d u r i n g  m a n y  g e n e r a t i o n s ,  i s  n o t  
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k n o w n ,  b u t  i s  p r o b a b l e ”  ( D ar w in ,  2 01 0 ,  p . 70 )  “  W e  h a v e  s e e n  t h a t  m a n  

i n c e s s a n t l y  p r e s e n t s  i n d i v i d u a l  d i f f e r e n c e s  i n  a l l  p a r t s  o f  h i s  b o d y  a n d  i n  

h i s  m e n t a l  f a c u l t i e s . ” … . ” W e  m a y  f e e l  a s s u r e d  t h a t  t h e  i n h e r i t e d  e f f e c t s  o f  

t h e  l o n g - c o n t i n u e d  u s e  o r  d i s u s e  o f  p a r t s  w i l l  h a v e  d o n e  m u c h  i n  t h e  s a m e  

d i r e c t i o n  w i t h  n a t u r a l  s e l e c t i o n .  M o d i f i c a t i o n s  f o r m e r l y  o f  i m p o r t a n c e ,  

t h o u g h  n o  l o n g e r  o f  a n y  s p e c i a l  u s e ,  w i l l  b e  i n h e r i t e d . ”  ( D ar w in ,  2 01 0 ,  

p . 43 7 ) .   

H e nc e ,  D ar w in  a nd  M a r a i s  w a s  aw a r e  o f  an d  u s ed  L a mar ck i an  

p r in c ip l e  t o  exp l a i n  mo d i f i ca t i o n  o f  b eh av io r s  h ow ev er ,  Mar a i s  s ee ms  

t o  hav e  h ad  a  mu c h  s t r o n ge r  d ep en d e n cy  o n  L a mar c k i s m th an  D ar w in .  

A s  R ou s s e au  po in t s  o u t  f r om th e  co r r e s p on d e nc e  b e tw e en  M ar a i s  a nd  

h i s  s on ,  M ar a i s  s t i l l  b e l i e v e d  in  L a mar ck i s m a f t e r  h i s  s o n  had  s en t  

h i m th e  pu b l i c a t io n  d eb un k ing  L a mar ck  f r o m W e i s man n’ s  w or k .  

( Rou sseau ,  2 00 0 ,  p . 53 )  s t a t e s    

T h u s  h e  w o u l d  w r i t e ,  a f t e r  r e a d i n g  a n o t h e r  d r a f t  c h a p t e r ,  t h a t  w h a t  h i s  

f a t h e r  h a d  w r i t t e n  w a s  n o t  i n  a c c o r d a n c e  w i t h  W e i s m a n n ’ s  t h e o r y ,  t h e  

n a t u r e  o f  i t ,  b u t  n e v e r  f r o m  a n y  o f  h i s  o w n  w o r k .   I  n e v e r  m u c h  b e l i e v e d  

i n  h i s  o w n  v i e w s  b e c a u s e ,  f o r  o n e  t h i n g ,  h i s  d e n i a l  o f  t h e  t r a n s m i s s i o n  o f  

a c q u i r e d  c h a r a c t e r i s t i c s  i s  n o t  t r u e .  F o x - T e r r i e r s  a r e  b o r n  w i t h  b e a u t i f u l ,  

a m p u t a t e d  t a i l s .  I  m y s e l f  h a v e  s e e n  t h r e e  s u c h  l i t t e r s .   

F o r  t h i s  r eas o n  i t  s ee ms  a s  i f  M ar a i s  h ad  a  mu ch  d e e pe r  d ep en den cy  

th an  D ar w in  w h o  mer e ly  u sed  i t  a s  an  a l t e r n a t iv e  t o  ex p la i n  he r ed i t a ry  

w i t h in  h i s  t h eo ry .  

Reas on  a nd  c au sa l i t y  

Wh en  d ea l i ng  w i t h  th e  h ig he r  men t a l  f a cu l t i e s  t h e  f i r s t  d i f f e r en ce  i n  

t e r ms  o f  un d e r s t and in g  be co mes  ap pa ren t  be tw een  Mar a i s  and  D a r w in .  

M ar a i s  co ns i de r ed  t he  h ig h e r  men ta l  f a cu l t i e s  a s  o ne  me chan i s m w h ich  

h e  r e f e r r e d  to  a s  t h e  in d iv id ua l  c au sa l  me mo r y .  M a r a i s  s t a t e s   

I f  w e  l o o k  a t  t h e  d e v e l o p m e n t  o f  m e n t a l  p r o c e s s e s  i n  t h e  p r i m a t e  f r o m  o n e  

p o i n t  o f  v i e w  –  n a m e l y ,  i n  r e l a t i o n  t o  t h e  a n i m a l s  s t r u g g l e  f o r  e x i s t e n c e  –  

i t  i s  a p p a r e n t  t h a t  t h e  p r o c e s s  i s  f u n d a m e n t a l l y  o n e  o f  m e m o r y  –  m e m o r y  

i n  t h e  h u m a n  s e n s e .  I t  i s  n o t  m e r e l y  t h e  m e m o r y  o f  t h i n g s  i n  r e l a t i o n  t o  

l o c a l i t y ,  w h i c h  e v e n  i n s e c t s  p o s s e s s  t o  a  h i g h  d e g r e e .  I t  i s  t h e  a b i l i t y  t o  
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m e m o r i s e  t h e  r e l a t i o n  o f  c a u s e  a n d  e f f e c t .  I t  i s  t h e  a b i l i t y  t o  a c c u m u l a t e  

w h a t  m a y  b e  t e r m e d  i n d i v i d u a l  c a u s a l  m e m o r i e s ”  (M a r a i s ,  2 0 0 2 ,  p . 5 9 ) .   

Th i s  ve r y  b r oad  d e f in i t i o n  o f  causa l i t y  cou ld  en co mp ass  a  l i s t  o f  

d i f f e r en t  men t a l  f a cu l t i e s  s uch  a s  i n t e l l i g en ce ,  l ea r n i ng ,  r e a s on in g ,  

r a t i o n a l i z ing  a nd  s o  on .  T h i s  b r o a d  d e f in i t i o n  w as  n o t  u n iq u e  t o  

M ar a i s  an d  a s  G h i s e l in ,  ( 19 73 ,  p .9 6 6 )  men t io ns  th i s  w a s  a n  

u nd e r s t an d i ng  w h ich  w as  p o pu la r  i n  M ar a i s ’ s  t i me :   

I n  t h e  o l d e r  l i t e r a t u r e  “ i n s t i n c t ”  w a s  o f t e n  c o n t r a s t e d  w i t h  a n o t h e r  c o n c e p t ,  

s o m e t i m e s  c a l l e d  r e a s o n ,  s o m e t i m e s  c a l l e d  i n t e l l i g e n c e .  T h e  l a t t e r  t e r m s  c o u l d  

d e s i g n a t e  a n y t h i n g  f r o m  t h e  m o s t  e l e m e n t a l  f o r m s  o f  l e a r n i n g  t o  t h e  h i g h e s t  

m a n i f e s t a t i o n s  o f  r e f l e c t i v e  t h o u g h t  p r o c e s s e s .  I n s t i n c t s  w e r e  c o m p l e x  b e h a v i o r  

p a t t e r n s ,  u n l e a r n e d  a n d  y e t  a d a p t i v e .  

 

D a r w in  u n de r s t a nd s  the  mi n d  an d  i t s  ev o lu t io n  a s  c o mp l e x .  H e  

cons ide r s  o th e r  f a ce t s  ou t s i de  o f  r eas o n i n g  an d  i n t e l l i g en c e  a n d  

ex t en d s  h i s  u nd e r s t an d i ng  o f  h i gh e r  me n t a l  f a c u l t i e s  t o  e mo t io n s ,  

i mag in a t i o n ,  i mi t a t i o n ,  r e l i g io s i t y  and  mo ra l i t y .  I n  t h e  D es ce n t  o f  

M an ,  D arw in  i den t i f i e s  t h e  d i f f e r en t  b eh av i o r a l  p heno men a  w h i ch  th e  

s c i e n t i f i c  a s  w e l l  a s  g en e r a l  p u b l i c  co n s i de r s  un iq u e  hu man  

ch a r ac t e r i s t i c  men ta l  a c t io n s .   Th es e  in c lu d e  th e  e m ot i on s  s u ch  a s  

p a in ,  an g e r  o r  h ap p in es s ,  i mi t a t io n ,  a t t e n t ion ,  me mo r i e s ,  i ma g i n a t io n ,  

d r e a mi n g ,  r eas o n i ng  to  me n t ion  a  f e w .  H e  t r i e s  t o  s h ow  h o w  a l l  o f  

t h es e  ap p a ren t ly  un i qu e ly  hu man  me n t a l  f a cu l t i e s  a r e  s p read  ac ro s s  

t h e  an i ma l  k i ng d o m ma i n t a in in g  c on t in u i ty  b u t  t h a t  i t s  e xp r e s s i on  i s  

d i s t r i b u te d  a t  d i f f e r in g  deg r e es .  F o r  ex a mp l e  w h en  d i s c u s s in g  

e mo t ion s ,  D ar w in  s t a t e s   

W e  w i l l  n o w  t u r n  t o  t h e  m o r e  i n t e l l e c t u a l  e m o t i o n s  a n d  f a c u l t i e s ,  w h i c h  

a r e  v e r y  i m p o r t a n t ,  a s  f o r m i n g  t h e  b a s i s  f o r  t h e  d e v e l o p m e n t  o f  t h e  h i g h e r  

m e n t a l  p o w e r s .  A l l  a n i m a l s  m a n i f e s t l y  e n j o y  e x c i t e m e n t  a n d  s u f f e r  f r o m  

e n n u i ,  a s  m a y  b e  s e e n  w i t h  d o g s ,  a n d ,  a c c o r d i n g  t o  R e n g g e r ,  w i t h  

M o n k e y s .  A l l  a n i m a l s  f e e l  W o n d e r ,  a n d  m a y  e x h i b i t  C u r i o s i t y .  T h e y  

s o m e t i m e s  s u f f e r  f r o m  t h i s  l a t t e r  q u a l i t y ,  a s  w h e n  t h e  h u n t e r  p l a y s  a n t i c s  

a n d  t h u s  a t t r a c t s  t h e m ;  I  h a v e  w i t n e s s e d  t h i s  w i t h  d e e r ,  a n d  s o  i t  i s  w i t h  
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t h e  w a r y  c h a m o i s ,  a n d  w i t h  s o m e  k i n d s  o f  w i l d - d u c k s . ( D ar w in ,  2 01 0 ,  

p . 22 ) .   

D ar w in  s h ow s  w i th  th e  u s e  o f  an i ma l  an d  in s ec t  b e h av io r a l  

obse rva t i ons  t ha t  h ighe r  an d  l o w e r  a n i ma l s  e x p r e s s  e a c h  o f  t h e  ab o v e  

me n t ion ed  f a cu l t i e s  j u s t  a t  d i f f e r en t  d eg ree s  o f  en do w men t .  H i s  

s ec t io n  o n  r ea so n i ng  i s  o f  p a r t i c u l a r  i n t e r e s t  a s  i t  d i r e c t ly  r e l a t e s  t o  

M ar a i s ’ s  i nd iv id ua l  c a us a l  me mo r i e s .  D ar w in  s t a t e s   

O f  a l l  t h e  f a c u l t i e s  o f  t h e  h u m a n  m i n d ,  i t  w i l l ,  I  p r e s u m e ,  b e  a d m i t t e d  t h a t  

R e a s o n  s t a n d s  a t  t h e  s u m m i t .  F e w  p e r s o n s  a n y  l o n g e r  d i s p u t e  t h a t  a n i m a l s  

p o s s e s s  s o m e  p o w e r  o f  r e a s o n i n g .  A n i m a l s  m a y  c o n s t a n t l y  b e  s e e n  t o  p a u s e ,  

d e l i b e r a t e ,  a n d  r e s o l v e .  I t  i s  a  s i g n i f i c a n t  f a c t ,  t h a t  t h e  m o r e  h a b i t s  o f  a n y  

p a r t i c u l a r  a n i m a l  a r e  s t u d i e d  b y  a  n a t u r a l i s t ,  t h e  m o r e  h e  a t t r i b u t e s  t o  r e a s o n  

a n d  t h e  l e s s  t o  u n l e a r n t  i n s t i n c t s ” … . ” N o  d o u b t  i t  i s  o f t e n  d i f f i c u l t  t o  

d i s t i n g u i s h  b e t w e e n  t h e  p o w e r  o f  r e a s o n  a n d  t h a t  o f  i n s t i n c t . ( D arw i n ,  2 01 0 ,  

p . 25 ) .  

D a r w in  p r ov id es  t h e  f o l lo w in g  a n i ma l  s tu d ie s  t o  s u pp o r t  h i s  v i e w  o f  

r ea s on in g :   

S o  m a n y  f a c t s  h a v e  b e e n  r e c o r d e d  i n  v a r i o u s  w o r k s  s h e w i n g  [ S i c ]  t h a t  

a n i m a l s  p o s s e s s  s o m e  d e g r e e  o f  r e a s o n ,  t h a t  I  w i l l  h e r e  g i v e  o n l y  t w o  o r  

t h r e e  i n s t a n c e s ,  a u t h e n t i c a t e d  b y  R e n g g e r ,  a n d  r e l a t i n g  t o  A m e r i c a n  

m o n k e y s ,  w h i c h  s t a n d  l o w  i n  t h e i r  o r d e r .  H e  s t a t e s  t h a t  w h e n  h e  f i r s t  g a v e  

e g g s  t o  h i s  m o n k e y s ,  t h e y  s m a s h e d  t h e m  a n d  t h u s  l o s t  m u c h  o f  t h e i r  

c o n t e n t s :  a f t e r w a r d s  t h e y  g e n t l y  h i t  o n e  e n d  a g a i n s t  s o m e  h a r d  b o d y ,  a n d  

p i c k e d  o f f  t h e  b i t s  o f  s h e l l  w i t h  t h e i r  f i n g e r s .  A f t e r  c u t t i n g  t h e m s e l v e s  

o n l y  o n c e  w i t h  a n y  s h a r p  t o o l ,  t h e y  w o u l d  n o t  t o u c h  i t  a g a i n ,  o r  w o u l d  

h a n d l e  i t  w i t h  t h e  g r e a t e s t  c a r e . ”  ( D ar win ,  20 10 ,  p .2 6 ) .   

T hes e  ex a mp l es  a r e  s i mi l a r  t o  M ar a i s ’ s  c l e a r ly  i l l u s t r a t i n g  mo d i f y i ng  

b eh av io u r  a c co r d i n g  to  t h e  p r o ces s  o f  cau s a l i t y  i n  an i ma l s .   

Co n t inu i ty  b e tw een  h u man  an d  an i ma l  i s  s t r o n g ly  p r o j ec t ed  i n  bo th  

M ara i s ’ s  an i ma l  ex a mp l es  a s  w e l l  a s  D ar w in ’ s .  A d d i t io na l ly ,  D a rw in  

s t a t e s   

I t  h a s ,  I  t h i n k ,  n o w  b e e n  s h e w n  t h a t  m a n  a n d  t h e  h i g h e r  a n i m a l s ,  

e s p e c i a l l y  t h e  P r i m a t e s ,  h a v e  s o m e  f e w  i n s t i n c t s  i n  c o m m o n .  A l l  h a v e  t h e  
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s a m e  s e n s e s ,  i n t u i t i o n s  a n d  s e n s a t i o n s - s i m i l a r  p a s s i o n s ,  a f f e c t i o n s ,  a n d  

e m o t i o n s ,  e v e n  t h e  m o r e  c o m p l e x  o n e s ;  t h e y  f e e l  w o n d e r  a n d  c u r i o s i t y ;  

t h e y  p o s s e s s  t h e  s a m e  f a c u l t i e s  o f  i m i t a t i o n ,  a t t e n t i o n ,  m e m o r y ,  

i m a g i n a t i o n ,  a n d  r e a s o n ,  t h o u g h  i n  v e r y  d i f f e r e n t  d e g r e e s .  N e v e r t h e l e s s  

m a n y  a u t h o r s  h a v e  i n s i s t e d  t h a t  m a n  i s  s e p a r a t e d  t h r o u g h  h i s  m e n t a l  

f a c u l t i e s  b y  a n  i m p a s s a b l e  b a r r i e r  f r o m  a l l  t h e  l o w e r  a n i m a l s . ( D ar w in ,  

20 10 ,  p .2 6 ) .   

F rom th i s  s t a t e me n t  Darwin  c l ea r l y  sugges t s  t ha t  h ig he r  ma mmal s ,  

p a r t i c u l a r l y  p r i ma t es  p o s s es s  a  l ow  n u mb er  o f  s h a r e d  i n s t i n c t s  b u t  a l l  

o f  t h e m h av e  th e  ab i l i t y  t o  exp r e s s  h ig he r  me n ta l  f a cu l t i e s .   

M a r a i s  s u g g es t s  t h e  s a me  ide a  b u t  h i s  h i g h e r  men t a l  f acu l t i e s  o n ly  

i nc lud e  t h e  ind iv i d ua l  c au s a l  me mo r ie s .  H e  s t a t e s   

I t  b e c o m e s  c l e a r  t h a t ,  g e n e r a l l y  s p e a k i n g ,  i n  t h e  n o n - p r i m a t e  m o s t  

m e m o r y  n e c e s s a r y  f o r  i t  t o  e x i s t  i n  a  c e r t a i n  d e f i n i t e  e n v i r o n m e n t  i s  

p h y l e t i c  a n d  c a n  r e m a i n  l a t e n t  f o r  a n  i n d e f i n i t e  t i m e  u n t i l  i t  i s  c a l l e d  i n t o  

a c t i v i t y  t h r o u g h  s o m e  s u g g e s t i o n  f r o m  w i t h o u t .  I n  t h e  p r i m a t e ,  l i t t l e  s u c h  

m e m o r y  i s  i n b o r n . ( Ma r a i s ,  20 0 2 ,  p .7 6 ) .  

A d d i t i o n a l ly ,  M ara i s  s t a t e s   

B o t h  t y p e s  o f  m e n t a l i t y  c a n  t h e r e f o r e  b e  r e c o g n i z e d  a n d  d i s t i n g u i s h e d  i n  

a l l  t h e  h i g h e r  m a m m a l i a  i n  d i f f e r e n t  d e g r e e s ,  b u t  b e t w e e n  t h e  h i g h e s t  

n o n - p r i m a t e  a n i m a l  a n d  t h e  l o w e s t  p r i m a t e  t h e r e  i s  a  c o n s i d e r a b l e  h i a t u s  

i n  t h e i r  r e l a t i v e  a c t i v i t y .  T h e  l o w  p r i m a t e  c o m p a r e d  w i t h  t h e  h i g h  n o n -

p r i m a t e  s e e m s  s o m e w h a t  b e y o n d  t h e  t r a n s i t i o n  s t a g e . (Mara i s ,  2002 ,  

p . 68 ) .   

C au s a l i t y  o f  ac t ion  i s  c l e a r l y  d e mon s t r a t ed  f r om D ar w in ’ s  ex a mp l es   

I t  h a s  o f t e n  b e e n  s a i d  t h a t  n o  a n i m a l  u s e s  a n y  t o o l ;  b u t  t h e  c h i m p a n z e e  i n  

a  s t a t e  o f  n a t u r e  c r a c k s  a  n a t i v e  f r u i t ,  s o m e w h a t  l i k e  a  w h a l n u t ,  w i t h  a  

s t o n e .  R e n g g e r  e a s i l y  t a u g h t  a n  A m e r i c a n  m o n k e y  t h u s  t o  b r e a k  o p e n  h a r d  

p a l m - n u t s ,  a n d  a f t e r w a r d s  o f  i t s  o w n  a c c o r d  i t  u s e d  s t o n e s  t o  o p e n  o t h e r  

k i n d s  o f  n u t s ,  a s  w e l l  a s  b o x e s .  I t  t h u s  a l s o  r e m o v e d  t h e  s o f t  r i n d  o f  f r u i t  

t h a t  h a d  a  d i s a g r e e a b l e  f l a v o u r .  A n o t h e r  m o n k e y  w a s  t a u g h t  t o  o p e n  t h e  

l i d  o f  a  l a r g e  b o x  w i t h  a  s t i c k ,  a n d  a f t e r w a r d s  i t  u s e d  t h e  s t i c k  a s  a  l e a v e r  

t o  m o v e  h e a v y  b o d i e s ;  a n d  I  h a v e  m y s e l f  s e e n  a  y o u n g  o r a n g  p u t  a  s t i c k  

i n t o  a  c r e v i c e ,  s l i p  h i s  h a n d  t o  t h e  o t h e r  e n d ,  a n d  u s e  i t  i n  t h e  p r o p e r  
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m a n n e r  a s  a  l e v e r .  I n  t h e  c a s e s  j u s t  m e n t i o n e d  s t o n e s  a n d  s t i c k s  w e r e  

e m p l o y e d  a s  i m p l e m e n t s ;  b u t  t h e y  a r e  l i k e w i s e  u s e d  a s  w e a p o n s . ( D ar w in ,  

20 10 ,  p .2 8 ) .   

M ara i s  u s es  s i mi l a r  ex a mp les  o f  cau s a l i t y  a s  men t io ned  p r ev i o us ly  

w h en  p e r t a i n in g  to  h i s  s to n e  t oo l  man i pu la t io n  o f  t h e  B a o b ab  t r e e  an d  

a l s o  i r r i g a t ed  w a t e r  ch an ne l s  f o r  c oo l in g  o b s e r v ed  f r om t h e  Ch a c ma  

b ab o on .  

M o r a l s  t o  D ar w i n  w a s  o ne  o f  t he  mo s t  u n i qu e  f un d a men t a l  

c h a r a c t e r i s t i c s  o f  h u man  b ehav i o r  an d  he  s ho w s  h ow  i t  w a s  deve lop ed  

f r o m lo w er  o r gan i s ms  v i a  t h e  s low  co n t inu o us  g r ad a t io n s  o f  co mp lex  

s o c i a l  i n s t in c t s .  D arw i n  s t a t e s  “ I  f u l l y  s u b s c r i b e  t o  t h e  j u d g e m e n t  o f  t h o s e  

w r i t e r s  w h o  m a i n t a i n  t h a t  o f  a l l  t h e  d i f f e r e n c e s  b e t w e e n  m a n  a n d  t h e  l o w e r  

a n i m a l s ,  t h e  m o r a l  s e n s e  o r  c o n s c i e n c e  i s  b y  f a r  t h e  m o s t  i m p o r t a n t ”  (Da rwin ,  

2 0 10 ,  p .4 0 ) .   S ub seq u e n t l y ,  h e  ad ds   

T h e  f o l l o w i n g  p r o p o s i t i o n  s e e m s  t o  m e  i n  a  h i g h  d e g r e e  p r o b a b l e - n a m e l y ,  

t h a t  a n y  a n i m a l  w h a t e v e r ,  e n d o w e d  w i t h  w e l l - m a r k e d  s o c i a l  i n s t i n c t s ,  

w o u l d  i n e v i t a b l y  a c q u i r e  a  m o r a l  s e n s e  o r  c o n s c i e n c e ,  a s  s o o n  a s  i t s  

i n t e l l e c t u a l  p o w e r s  h a d  b e c o m e  a s  w e l l  d e v e l o p e d ,  o r  n e a r l y  a s  w e l l  

d e v e l o p e d ,  a s  i n  m a n .  F o r  f i r s t l y ,  t h e  s o c i a l  i n s t i n c t s  l e a d  a n  a n i m a l  t o  

t a k e  p l e a s u r e  i n  t h e  s o c i e t y  o f  i t s  f e l l o w s ,  t o  f e e l  a  c e r t a i n  a m o u n t  o f  

s y m p a t h y  w i t h  t h e m ,  a n d  t o  p e r f o r m  v a r i o u s  s e r v i c e s  f o r  t h e m .  T h e  

s e r v i c e s  m a y  b e  o f  a  d e f i n i t e  a n d  e v i d e n t l y  i n s t i n c t i v e  n a t u r e ;  o r  t h e r e  

m a y  b e  o n l y  a  w i s h  o r  r e a d i n e s s ,  a s  w i t h  m o s t  o f  t h e  h i g h e r  s o c i a l  

a n i m a l s ,  t o  a i d  t h e i r  f e l l o w s  i n  c e r t a i n  g e n e r a l  w a y s . ( D ar w in ,  2 01 0 ,  

p . 41 ) .    

The re fo r e  Darwin  be l i ev ed  t ha t  mora l s  w e r e  t r u ly  co ns id e r ed  th e  

u l t i ma t e  d iv i d e r  b e tw een  h u man  an d  a n i ma l  a nd  he  s ho w s  how  mo r a l s  

a r e  ac tu a l ly  d e r iv ed  f ro m th e  accu mu l a t io n  o f  s o c i a l  i n s t i n c t s .  Th i s  

w o u ld  s ugg es t  t h a t  D ar w in  b e l i ev es  t h a t  i n s t i n c t s  co u ld  h av e  l ed  to  

h ig h e r  men t a l  f acu l t i e s  w h e r eas  M ara i s  b e l i ev es  t h a t  t h i s  i s  no t  

p o s s i b l e ,  r a th e r  t h e  men t a l  f a cu l t i e s  a r e  d iv id ed  in to  t wo  sep a ra t e  

i s o l a t ed  d ev e lo p me n ta l  p a th w ay s .  

E vo lu t io n a ry  d ev e l o p men t  a n d  ap p l i c a t i on  
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When  co ns ide r ing  t he  ac tu a l  app l i ca t io n  o f  l ow er  an d  h ig he r  me n t a l   

b eh av io r  w i th in  t h e  w o rk  o f  Da rw i n  an d  M ar a i s  w e  f i n d  s i mi l a r i t y  i n  

t e r ms  o f  t h e  s t r u c tu r a l  f r a me w o r k  w h i ch  in c lu d es  t h e  con t i nu i ty  o f  

h u man  a nd  an i ma l ,  h i e r a r c hy  an d  th e  co n n e c t ing  l i n ks  g r a d u a l ly  

i nco r po r a t ed  w i th  i n f in i t e  g r ad a t io n s  o f  endo w me n t .  H ow eve r ,  a s  

men t io n e d  D ar w i n  t r i e s  t o  s ho w  co n t in u i ty  by  h ig h l ig h t i ng  th a t  w h a t  

w as  co n s ide r ed  a s  h u man  men t a l  f a cu l t i e s  a r e  a c tu a l l y  id en t i f i ed  in  

t he  i n s t i n c t s  o f  l o w er  an i ma l s .  M ar a i s  s h ow s  co n t in u i t y  t o  h igh l i gh t  

o u r  co nn ec t io n i s m  to  each  o the r  bu t  c l e a r ly  s ep a r a t e s  an i ma l s  w h en  

p e r t a i n i n g  to  p r i ma t es  a nd  h ig h e r  ma m ma l s  i n  t e r ms  o f  t h e  

endow me n t  o f  t h e  causa l  me mo ry .  Bo th  i nd iv idua l s  b e l i eve  t h a t  t h e  

end o w me n t  o f  t he s e  men t a l  f a cu l t i e s  w as  ex pr es s ed  in  d i f f e r en t  

d eg r e es  w i th in  th e  an i ma l  k ing d o m.  M ar a i s ’ s  s u m ma t i ve  po in t s  o f  h i s  

t h e o r y  a r e  d e sc r i b ed  a s  f o l l o w s :  

a )  T ha t  t h e  b eh av iou r  o f  a l l  o rg an i s ms  i s  c on t r o l l ed  b y  2  d i f f e r en t  

t y p es  o f  men t a l i t y   

b )  Tha t  t h e  fo un d a t i o n  o f  t he  new er  me n t a l i t y  i s  t h e  ab i l i t y  to  

a ccu mu l a t e  me mo r ie s  w i th  c a u s a l  c o mpr eh e n s i o n   

c )  T ha t  on e  i s  n o t  t he  ev o l u t io n a r y  cu l mi n a t io n  o f  t he  o th e r   

d )  Tha t  ph y le t i c  men t a l i t y  i s  i n h ib i t ed  b y  i nd iv idu a l  c au s a l  

men t a l i t y  an d  b eco mes  i nac t iv e  w h er e  th e  l a t t e r  co n t ro l s  

beh av io u r   

e )  T ha t  t h e  o n e  i s  i n h e r i t ed  a s  a  co mp le t e  me c h a n i s m f o r  r e ac t in g  

to  th e  cu s t o mar y  env i r o n me n t a l  ev en t s  

f )  Tha t  i n  t he  o the r  t he  h e r ed i t a ry  e x t en d s  o n l y  to  t h e  a b i l i t y  t o  

a ccu mu l a t e  i n d iv id ua l  me mor i e s ,  w h ich  r end e r s  po s s ib l e  

ben e f i c i a l  r e ac t i on  t o  a l l  env i ron men ta l  ev en t s ,  whe t he r  

cus t o ma r y  o r  u nusu a l  

g )  Tha t  bo th  t he se  t y pes  o f  men t a l i t y  ex i s t  i n  d i f f e r en t  d eg ree s  o f  

a c t i v i t y  in  a l l  t he  h ighe r  ma mmal i an .  

( M ar a i s ,  2 0 02 ,  p . 7 7 )  
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T he  in t e r p r e t a t io n  an d  d e f i n i t i o n  o f  t h e  lo w er  an d  h i gh e r  me n t a l  

f acu l t i e s  a r e  d i s cu ss ed  d i f f e r en t ly ,  b e tw e en  M ara i s  and  D ar w in .  

M a r a i s  h y p o t h e s i zes  t h a t  i n s t i n c t  a n d  in t e l l i g en ce  h a v e  tw o  d i f f e r en t  

evo lu t io n a ry  p a th w ay s  an d  tha t  t h ey  d id  n o t  deve lo p  in to  ea ch  o th e r  

o r  f r o m e a c h  o t h e r .  H e  s t a t e s   

N o r  c a n  I  q u i t e  a g r e e  w i t h  P r o f e s s o r  B e r g s o n ’ s  f u r t h e r  a s s e r t i o n  t h a t  

t h e s e  t w o  t y p e s  o f  m i n d  a r e  t h e  o u t c o m e  o f  t w o  d i v e r g e n t  p a t h w a y s  i n  

e v o l u t i o n … I n  t h e  m e a n t i m e  I  w i s h  t o  e m p h a s i z e  t h a t  t h i s  s p e c u l a t i o n  o f  

P r o f e s s o r  B e r g s o n ’ s  s e e m s  i r r e f u t a b l e :  O n e  c a n n o t  s p e a k  o f  ‘ i n t e l l i g e n c e ’  

a s  a n  e v o l u t i o n a r y  c u l m i n a t i o n  o f  ‘ i n s t i n c t ’  i n  t h e  s a m e  s e n s e  a s  o n e  

w o u l d  s p e a k  o f  t h e  w i n g  o f  t h e  b i r d  a s  t h e  e v o l u t i o n a r y  o u t c o m e  o f  t h e  

f o r e - a r m  o f  t h e  r e p t i l e .  I t  m u s t  a l w a y s  b e  r e m e m b e r e d  t h a t  w e  a r e  d e a l i n g  

w i t h  f u n c t i o n s  a n d  n o t  w i t h  o r g a n s ,  a n d  t h e r e  c a n  b e  n o  q u e s t i o n  t h a t  

‘ i n t e l l i g e n c e ’  i s  t h e  f u n c t i o n  o f  t h e  n e w  o r g a n  –  a n  o r g a n  q u i t e  d i f f e r e n t  

f r o m  t h a t  w h i c h  g o v e r n s  i n s t i n c t .  I n  t h e  b r a i n s  o f  p r i m a t e s  a n d  n o n -

p r i m a t e s  t h e  o r g a n s  o f  i n s t i n c t  a n d  i n t e l l i g e n c e  f u n c t i o n  i n  d i f f e r e n t  

d e g r e e s .  I t  w o u l d  t h e r e f o r e  b e  i n c o r r e c t  t o  s p e a k  o f  ‘ i n t e l l i g e n c e ’  a s  

t r a n s f o r m a t i o n  o f  ‘ i n s t i n c t ’  a s  o n e  m i g h t  p e r h a p s  s p e a k  o f  f l y i n g  i n  t h e  

b i r d  a s  a  t r a n s f o r m a t i o n  o f  w a l k i n g  i n  t h e  r e p t i l e ,  w h i c h  i s  a n  e v o l v e d  

g e n e r a l  f u n c t i o n  o f  t h e  s a m e  t r a n s f o r m e d  o r g a n  –  i n  t h e  c a s e  o f  

i n s t i n c t i v e  a n d  i n t e l l i g e n t  m e n t a l i t y  t h e y  a r e  d i f f e r e n t  f u n c t i o n s  o f  

d i f f e r e n t  o r g a n s .  ( Ma r a i s ,  20 0 2 ,  p .6 8 ) .   

D ar w in  ha s  a  d i f f e r en t  v i e w  o n  t he  deve l op me n t  o f  t h es e  tw o  me n ta l  

f acu l t i e s ,  a s  he  s t a t e s   

T h e  f e w n e s s  a n d  t h e  c o m p a r a t i v e  s i m p l i c i t y  o f  t h e  i n s t i n c t s  i n  t h e  h i g h e r  

a n i m a l s  a r e  r e m a r k a b l e  i n  c o n t r a s t  w i t h  t h o s e  o f  t h e  l o w e r  a n i m a l s .  C u v i e r  

m a i n t a i n e d  t h a t  i n s t i n c t  a n d  i n t e l l i g e n c e  s t a n d  i n  a n  i n v e r s e  r a t i o  t o  e a c h  o t h e r ;  

a n d  s o m e  h a v e  t h o u g h t  t h a t  t h e  i n t e l l e c t u a l  f a c u l t i e s  o f  t h e  h i g h e r  a n i m a l s  h a v e  

b e e n  g r a d u a l l y  d e v e l o p e d  f r o m  t h e i r  i n s t i n c t s .  B u t  P o u c h e t  h a s  s h e w n  [ S i c ]  t h a t  

n o  s u c h  i n v e r s e  r a t i o  r e a l l y  e x i s t s .  T h o s e  i n s e c t s  w h i c h  p o s s e s s  t h e  m o s t  

w o n d e r f u l  i n s t i n c t s  a r e  c e r t a i n l y  t h e  m o s t  i n t e l l i g e n t .  I n  t h e  v e r t e b r a t e  s e r i e s ,  

t h e  l e a s t  i n t e l l i g e n t  m e m b e r s ,  n a m e l y  f i s h e s  a n d  a m p h i b i a n s ,  d o  n o t  p o s s e s s  

c o m p l e x  i n s t i n c t s ;  a n d  a m o n g s t  m a m m a l s  t h e  a n i m a l  m o s t  r e m a r k a b l e  f o r  i t s  

i n s t i n c t s ,  n a m e l y  t h e  b e a v e r ,  i s  h i g h l y  i n t e l l i g e n t .  ( D arw i n ,  2 0 10 ,  p .1 9 ) .   

A d d i t io n a l ly  h e  s t a t e s :  
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A l t h o u g h  t h e  f i r s t  d a w n i n g s  o f  i n t e l l i g e n c e ,  a c c o r d i n g  t o  M r .  H e r b e r t  S p e n c e r ,  

h a v e  b e e n  d e v e l o p e d  t h r o u g h  t h e  m u l t i p l i c a t i o n  a n d  c o - o r d i n a t i o n  o f  r e f l e x  

a c t i o n s ,  a n d  a l t h o u g h  m a n y  o f  t h e  s i m p l e r  i n s t i n c t s  g r a d u a t e  i n t o  a c t i o n s  o f  t h i s  

k i n d  a n d  c a n  h a r d l y  b e  d i s t i n g u i s h e d  f r o m  t h e m ,  a s  i n  t h e  c a s e  o f  y o u n g  a n i m a l s  

s u c k i n g ,  y e t  t h e  m o r e  c o m p l e x  i n s t i n c t s  s e e m  t o  h a v e  o r i g i n a t e d  i n d e p e n d e n t l y  

f r o m  i n t e l l i g e n c e .  I  a m ,  h o w e v e r ,  f a r  f r o m  w i s h i n g  t o  d e n y  t h a t  i n s t i n c t i v e  

a c t i o n s  m a y  l o s e  t h e i r  f i x e d  a n d  u n t a u g h t  c h a r a c t e r ,  a n d  b e  r e p l a c e d  b y  o t h e r s  

p e r f o r m e d  b y  t h e  a i d  o f  t h e  f r e e  w i l l .  O n  t h e  o t h e r  h a n d ,  s o m e  i n t e l l i g e n t  

a c t i o n s  -  a s  w h e n  b i r d s  o n  o c e a n i c  i s l a n d s  f i r s t  l e a r n  t o  a v o i d  m a n  –  a f t e r  b e i n g  

p e r f o r m e d  d u r i n g  m a n y  g e n e r a t i o n s ,  b e c o m e  c o n v e r t e d  i n t o  i n s t i n c t s  a n d  a r e  

i n h e r i t e d .  T h e y  m a y  t h e n  b e  s a i d  t o  b e  d e g r a d e d  i n  c h a r a c t e r ,  f o r  t h e y  a r e  n o  

l o n g e r  p e r f o r m e d  t h r o u g h  r e a s o n  o r  f r o m  e x p e r i e n c e .  B u t  t h e  g r e a t e r  n u m b e r  o f  

t h e  m o r e  c o m p l e x  i n s t i n c t s  a p p e a r  t o  h a v e  b e e n  g a i n e d  i n  a  w h o l l y  d i f f e r e n t  

m a n n e r ,  t h r o u g h  t h e  n a t u r a l  s e l e c t i o n  o f  v a r i a t i o n s  o f  s i m p l e r  i n s t i n c t i v e  

a c t i o n s .  S u c h  v a r i a t i o n s  a p p e a r  t o  a r i s e  f r o m  t h e  s a m e  u n k n o w n  c a u s e s  a c t i n g  

o n  t h e  c e r e b r a l  o r g a n i z a t i o n ,  w h i c h  i n d u c e  s l i g h t  v a r i a t i o n s  o r  i n d i v i d u a l  

d i f f e r e n c e s  i n  o t h e r  p a r t s  o f  t h e  b o d y ;  a n d  t h e s e  v a r i a t i o n s ,  o w i n g  t o  o u r  

i g n o r a n c e  a r e  o f t e n  s a i d  t o  a r i s e  s p o n t a n e o u s l y .  W e  c a n ,  I  t h i n k ,  c o m e  t o  n o  

o t h e r  c o n c l u s i o n  w i t h  r e s p e c t  t o  t h e  o r i g i n  o f  t h e  m o r e  c o m p l e x  i n s t i n c t s ,  w h e n  

w e  r e f l e c t  o n  t h e  m a r v e l o u s  i n s t i n c t s  o f  s t e r i l e  w o r k e r - a n t s  a n d  b e e s ,  w h i c h  

l e a v e  n o  o f f s p r i n g  t o  i n h e r i t  t h e  e f f e c t s  o f  e x p e r i e n c e  a n d  m o d i f i e d  h a b i t s . ”  

… “ A l t h o u g h  a  h i g h  d e g r e e  o f  i n t e l l i g e n c e  i s  c e r t a i n l y  c o m p a t a b l e  w i t h  t h e  

e x i s t e n c e  o f  c o m p l e x  i n s t i n c t s ,  a s  w e  s e e  i n  t h e  i n s e c t s  j u s t  n a m e d  a n d  i n  t h e  

b e a v e r ,  i t  i s  n o t  i m p r o b a b l e  t h a t  t h e y  m a y  t o  a  c e r t a i n  e x t e n t  i n t e r f e r e  w i t h  

e a c h  o t h e r ’ s  d e v e l o p m e n t .  L i t t l e  i s  k n o w n  a b o u t  t h e  f u n c t i o n s  o f  t h e  b r a i n ,  b u t  

w e  c a n  p e r c e i v e  t h a t  a s  t h e  i n t e l l e c t u a l  p o w e r s  b e c o m e  h i g h l y  d e v e l o p e d ,  t h e  

v a r i o u s  p a r t s  o f  t h e  b r a i n  m u s t  b e  m u s t  b e  c o n n e c t e d  b y  t h e  m o s t  i n t r i c a t e  

c h a n n e l s  o f  i n t e r c o m m u n i c a t i o n ;  a n d  a s  a  c o n s e q u e n c e  e a c h  s e p a r a t e  p a r t  w o u l d  

p e r h a p s  t e n d  t o  b e c o m e  l e s s  w e l l  f i t t e d  t o  a n s w e r  i n  a  d e f i n i t e  a n d  u n i f o r m ,  t h a t  

i s  i n s t i n c t i v e ,  m a n n e r  t o  p a r t i c u l a r  s e n s a t i o n s  o r  a s s o c i a t i o n s . ”  (Da r win ,  

2 0 10 ,  p .2 0 ) .  

D ar w in  was  co ns e rv a t iv e  i n  h i s  v i ew s  on  d eve lo p men t  o f  t h e se  men ta l  

f acu l t i e s ,  i d ea l l y  d es c r ib i n g  th a t  an  in s t i n c t  co u l d  d ev e lo p  ou t  o f  

r eas o n  f r o m t h e  h ab i tu a l  u s e  an d  d i su s e  o f  t he  b eh av i o r  a nd  c l a i mi n g  

th a t  t h e  i n ve r s e  i s  no t  p os s ib l e .  D ar w i n  a l s o  s t a t e s  t h a t  t h e  h e  h as  n o  

c l u e  a s  t o  t h e  o r i g in  o f  t h e s e  men t a l  f a c u l t i e s :  “ I n  w h a t  m a n n e r  t h e  

m e n t a l  p o w e r s  w e r e  f i r s t  d e v e l o p e d  i n  t h e  l o w e s t  o r g a n i s m s ,  i s  a s  h o p e l e s s  a s  a n  

e n q u i r y  a s  h o w  l i f e  f i r s t  o r i g i n a t e d .  T h e s e  a r e  p r o b l e m s  f o r  t h e  d i s t a n t  f u t u r e ,  i f  
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t h e y  a r e  e v e r  t o  b e  s o l v e d  b y  m a n . ”  ( D ar w in ,  2 01 0 ,  p .1 7 ) . M ara i s  

s p ecu l a t e s   

T h i s  i s  n o t  a d v a n c e d  a s  a  d e m o n s t r a b l e  t h e o r y .  I t  i s  n o  m o r e  t h a n  a n  a t t e m p t  t o  

s h o w  t h a t  i t  i s  h a r d l y  p o s s i b l e  t o  i m a g i n e  c o n d i t i o n s  e x i s t i n g  a n y w h e r e  i n  

n a t u r e  a t  a n y  t i m e  w h i c h  w o u l d  n o t  i n  s o m e  d e g r e e  t e n d  t o w a r d s  t h e  e v o l u t i o n  

o f  s u c h  a n  a t t r i b u t e .  I f  t h e s e  p r e s e n t  c o n d i t i o n s  a r e  s e l f - e v i d e n t l y  l i k e l y  t o  

s e l e c t  i t ,  h o w  m u c h  m o r e  l i k e l y  f o r  i n s t a n c e ,  w o u l d  n o t  i t s  b i r t h  a n d  g r o w t h  

h a v e  b e e n  d u r i n g  t h e  e a r l i e r  h i s t o r y  o f  t h e  p l a n e t ,  d u r i n g  t h e  P l e i s t o c e n e  

p e r i o d ,  w h e n  c a t a c l y s m i c  m o v e m e n t s  o f  i t s  c r u s t  a n d  g r e a t  a n d  r e p e a t e d  

c l i m a t i c  c h a n g e s  s t i l l  b e l o n g e d  t o  t h e  u s u a l  a n d  c u s t o m a r y  c a t e g o r y  o f  n a t u r a l  

e v e n t s . ” (M a r a i s ,  20 02 ,  p .8 5 ) .  

Bo t h  ag r ee  on  th e  f ew n es s  o f  i n s t i n c t s  i n  h u man  co mp ar ed  t o  o t h e r  

an i ma l s .  M ara i s  s e e ms  to  co n cur  w i th  Cu v i e r ’ s  c l a i mi ng  an  in v e r s e  

r a t i o  i n  t e r ms  o f  i n s t i n c t  and  in t e l l i g en ce  b u t  h e  d o es  no t  b e l i e ve  th a t  

t he  i n s t i n c t s  r ep l ace  t he  i n t e l l i gence  o r  t ha t  t h e  one  d ev e lops  i n to  t h e  

o th e r .  H e  ma i n t a in s  t h a t  t h ey  a r e  s ep a r a t e  en t i t i e s  b o th  s t i l l  p r e s en t  i n  

t h e  i nd iv i du a l ,  w h i l e  t h e i r  ex p r es s io n  l e ads  t o  t he  s ub mer gen c e  o f  o n e  

an d  th e  d o mi n an ce  o f  t h e  o t h e r .  M ar a i s  s t a t e s :  

T h e  p h y l e t i c  h i s t o r y  o f  t h e  p r i m a t e  s o u l  c a n  c l e a r l y  b e  t r a c e d  i n  t h e  m e n t a l  

e v o l u t i o n  o f  t h e  h u m a n  c h i l d .  T h e  h i g h e s t  p r i m a t e  m a n  i s  b o r n  a n  i n s t i n c t i v e  

a n i m a l .  A l l  i t s  b e h a v i o u r  f o r  a  l o n g  p e r i o d  a f t e r  b i r t h  i s  d o m i n a t e d  b y  t h e  

i n s t i n c t i v e  m e n t a l i t y .  T h e  k n o w l e d g e  o f  i t s  n a t u r a l  f o o d  s u p p l y  a n d  w h e r e  t o  

s e e k  i t  i s  i n b o r n .  I t  h a s  a  k n o w l e d g e  a n d  f e a r  o f  f a l l i n g ,  a  p h y l e t i c  m e m o r y  o f  

a n  a r b o r e a l  p a s t .  I t  c l i n g s  t o  t h e  m o t h e r .  I t  k n o w s  h o w  t o  s h o w  d i s t r e s s  b y  i t s  

c r i e s .  B u t  i t  h a s  n o  m e m o r y ,  n o  c o n c e p t i o n  o f  c a u s e  a n d  e f f e c t ,  n o  

c o n s c i o u s n e s s .  T h e n ,  a s  i t  g r o w s ,  t h e  n e w  m e n t a l i t y  s l o w l y ,  b y  i n f i n i t e  

g r a d a t i o n s ,  e m e r g e s .  T h e  e a r l i e s t  s i g n  o f  i t s  d a w n i n g  i s  t h e  d i m  a p p e a r a n c e  o f  

m e m o r y ,  a n d  a  m o t h e r ’ s  f i r s t  g l a d  e x c l a m a t i o n  i n  r e c o g n i t i o n  o f  i t s  c o m i n g  h a s  

a l w a y s  b e e n ,  ‘ M y  b a b y  r e m e m b e r s ’ .  I t s  m i n d  c a n  r e g i s t e r ,  v a g u e l y  a n d  

u n c e r t a i n l y  a t  f i r s t ,  a n  i n d i v i d u a l  c a u s a l  m e m o r y .  A n d  i t  i s  h e r e  t h a t  t h e  

w o n d e r f u l  t r a n s i t i o n  o c c u r s ,  a  t r a n s i t i o n  w h i c h  t h e  p h y l e t i c  e v o l u t i o n  o f  t h e  

s o u l  o f  t h e  c h a c m a  e x e m p l i f i e s .  A s  t h e  n e w  s o u l ,  t h e  s o u l  o f  i n d i v i d u a l  m e m o r y  

s l o w l y  e m e r g e s ,  t h e  i n s t i n c t i v e  s o u l  b e c o m e s  j u s t  a s  s l o w l y  e m e r g e d  … T h e  o n e  

i s  n o t  a n  o u t g r o w t h  o f  t h e  o t h e r .  T h e  i n d i v i d u a l  s o u l  s e e m s  g r a d u a l l y  t o  

o v e r s h a d o w  t h e  i n s t i n c t i v e  o n e .  F o r  a  t i m e  i t  i s  a l m o s t  a s  t h o u g h  t h e r e  w e r e  a  

s t r u g g l e  b e t w e e n  t h e  t w o .  T h e  c o n t r o l  i s  d i v i d e d .  B u t  i n  t h e  e n d  t h e  n e w  s o u l  

o u s t s  t h e  i n s t i n c t i v e  o n e  f r o m  d i r e c t i n g  t h e  m e c h a n i s m  w h i c h  c o n t r o l s  t h e  
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b e h a v i o u r  o f  t h e  i n d i v i d u a l ,  a n d  a s s u m e s  f o r e v e r  a f t e r  t h e  p r e d o m i n a n t  p l a c e .  

S u r e l y  i n  t h i s  m a n n e r  a n d  i n  n o  o t h e r ,  t h e  h i g h e r  p r i m a t e  s o u l  e v o l v e d  f r o m  t h a t  

s h a d o w y  b e g i n n i n g  o f  i n d i v i d u a l  c a u s a l  m e m o r y  w h i c h  w e  f i r s t  c l e a r l y  s e e  i n  

t h e  h i g h e r  m a m m a l s . ”  ( M ar a i s ,  2 00 2 ,  p . 78 ) .  

 

O n to gen e t i c  d e ve l op me n t  o f  men t a l  f acu l t i e s  

C o n c e rn i n g  t h e  o n to g en e t i c  d e v e l o p me n t  o f  t h e  men t a l  f a cu l t i e s  

d u r i ng  t h e  in d i v i d u a l ’ s  l i f e t i me ,  M ar a i s  s t a t e s :  

A l l  t h e s e  s t a g e s  t h a t  w e  s e e  i n  n a t u r e  i n  d i f f e r e n t  d e g r e e s  i n  d i f f e r e n t  

a n i m a l s  a r e  c o n v i n c i n g l y  p o r t r a y e d  i n  t h e  o n t o g e n e t i c ,  o r  i n d i v i d u a l ,  

d e v e l o p m e n t  o f  t h e  p r i m a t e  s o u l .  I t  i s  k n o w n  t h a t  t h e  d e v e l o p m e n t ,  b o t h  

e m b r y o n i c  a n d  p o s t - n a t a l ,  o f  t h e  o r g a n i s m  i s  t o  a  c e r t a i n  e x t e n t  a  

r e c a p i t u l a t i o n  o f  t h e  e v o l u t i o n  o f  t h e  s p e c i e s .  T o  t h i s  g e n e r a l  r u l e  m e n t a l  

e v o l u t i o n  a f f o r d s  n o  e x c e p t i o n .  (Mar a i s ,  20 02 ,  p .7 8 ) .  

I n  many  r e ga r d s  h e  be l i ev e s  t ha t  t h e  p hy le t i c  an d  in d iv id u a l  c au s a l  

me mo r y  h av e  a n  o n t og en e t i c  d e v e l op me n t  du r i ng  th e  i nd iv i du a l ’ s  

l i f e t i me .  T o  u s e  h u man s  a s  an  ex a mp l e ,  M ar a i s  b e l i e v e s  w e  w er e  b o r n  

w i th  i n s t i nc t s  o r  p hy le t i c  me mo r i e s  w h i ch  a re  key  f o r  s u rv iv a l  and  a s  

o u r  d ev e l o p men t  p r og r e s s es  t h e  in s t i nc t s  b e co me  s ub me r g ed  a n d  th e  

i nd iv id ua l  c au s a l  me mo r i e s  e merg e  u n t i l  w e  r ea ch  ad u l t ho od ,  w h en  

t h e  f u l l  e me r g e n c e  o f  t h e  c au s a l  me mor i e s  b e co mes  e s t ab l i sh ed  a n d  

t he  in s t in c t s  a r e  co mp l e t e l y  s ub me rg ed .  M ar a i s  s t a t e s :  

N o r  o n  t h e  o t h e r  h a n d ,  i s  i n s t i n c t  –  o r  p h y l e t i c  m e m o r y  –  a b s e n t  i n  t h e  

p r i m a t e .  I t s  a c t i v i t y  i s  s u b m e r g e d  b y  t h e  s o u l  o f  i n d i v i d u a l  m e m o r y  ( c f .  

F r e u d s  t h e o r i e s ) ,  a n d  a s  w e  a s c e n d  h i g h e r  i n  t h e  s c a l e  t o  t h e  a n t h r o p o i d s ,  

t h e  m o r e  n o t i c e a b l e  d o e s  t h i s  s u b m e r g e n c e  b e c o m e .  ( M a r a i s ,  2 0 0 2 ,  

p . 67 ) .  

T he  ab o v e  men t i o ned  i de a s  s ee m  to  s y n th es i z e  F r eud ’ s  O ed ipu s  

co mp l ex ,  p sy cho an a ly s i s  and  r eg r e s s ive  s t ages  wh ich  i nc lud e  t he  i d  

( u ncon sc io us )  and  t he  eg o  ( con sc io u s n es s )  w i th  t h e  H aeck e l ’ s  co n cep t  

o f  r ec ap i tu l a t i on  ( G o u ld ,  1 97 7) . M ar a i s  c a r r i ed  ou t  e x pe r i men t s  on  

h u man  s u b je c t s  w he r e by  he  hy pn o t i z e d  th e m and  n o t i c ed  th a t  t h e i r  
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s ense s  were  d r a mat i ca l l y  he igh t ened  i n  a  hy pno t i c  s t a t e .  He  be l i ev e s  

hy pn os i s  p a r a ly se s  t h e  co ns c iou s  p sy ch e  an d  a l l ow s  th e  sub co nsc iou s  

t o  s u r f a c e  h en ce  t h e  f u n d a me n t a l  i n s t i n c t s ,  s u ch  a s  o u r  s en s e  

p e r c e p t i o n ,  su r f a c e .  T h i s  h as  a n  u n c an ny  s i mi l a r i t y  t o  F r eu d ’ s  

r eg r es s ed  s t a t e s  o f  p sycho an ay ly s i s  a s  w e l l  a s  F r eu d’ s  d eep  

d ep en de n c y  o n  H ae cke l ’ s  r e c ap i tu l a t ion  i n  h i s  po s t - hu mo us ly  

p u b l i s h e d  phy l og en e t i c  f an t a sy  ( G o u ld ,  1 97 7  a n d  G o u l d ,  2 0 03 ) .  

Da rwin  does  no t  i nc lud e  t he se  ph i l o s o ph ica l  co n s t ru c t s  o n  th e  

f u nc t io n  o f  co n sc i o us n es s  i n  r e l a t i o n  to  on to gen e t i c  d ev e lo p men t  an d  

a c t i v i t y .  I t  w as  p r o b a b ly  a f t e r  D a r wi n ’ s  t i me .  D a r w i n  d o es ,  h o w ev er ,  

u s e  r ec ap i tu l a t i on  to  s t r en g t hen  h i s  p hy lo gene t i c  co n t i nu i ty  a t  t h e  

o n to gen e t i c  l ev e l .  T he  h i s to ry  o f  o u r  p as t  a n c es t r y  i s  sy s t e ma t i c a l ly  

r ep r e s en t ed  i n  t h e  d ev e lo p m en t  o f  t h e  e mbr y o  and  f e t u s .  

M e n t a l  O rg an s  

B o th  in d i v id u a l s  b e l i eve d  t ha t  t h e  b r a in  w as  the  o r g an  o f  i n t e r e s t  i n  

r e l a t io n  to  t h e  e vo lu t io na ry  c han g es  ch a r a c t e r i z ed  by  behav io r .  

D a rw in  ex t en ds  t h i s  i n t o  a  phy log eny  o f  h uman s  c l ea r ly  i d en t i f y i ng  

p r i ma t e s  a s  t h e  p r og en i to r  t o  ma n  an d  M ara i s  s ee ms  to  fo l lo w  th e  

s a me  t r en d .  M a r a i s  s t a t e s   

… i t  i s  p o s s i b l e  t h a t  p u r e  i n s t i n c t  m a y  b e  d e s c r i b e d  a s  ‘ p s y c h i c ’  o n l y  i n  

t h e  s e n s e  t h a t  i t  e m p l o y s ,  a n d  i n  a  s i m i l a r  m a n n e r ,  t h e  s a m e  m o t o r  

m e c h a n i s m  w h i c h  t h e  i n d e t e r m i n a t e  m e n t a l i t y  m a k e s  u s e  o f ,  a n d  t h a t  b o t h  

f u n c t i o n  t h r o u g h  t h e  c e n t r a l  n e r v o u s  s y s t e m ,  t h o u g h  q u i t e  c e r t a i n l y  i n  

d i f f e r e n t  c e n t r e s .  ( Ma r a i s ,  20 02 ,  p .6 0 ) .    

T h i s  i s  t he  s a me  o r gan ,  t h e  b r a in ,  w h ich  h a s  d i f f e r en t  f u nc t i o na l  

a r e as  ( c en t r e s )  t ha t  r ep re sen t  t h e  d i f f e r en t  me n ta l  f a cu l t i e s .  

A d d i t io n a l ly  h e  ad ds   

N o  g e n e r a l i z i n g  p e r f e c t i o n  o f  h a n d  o r  f o o t ,  n o r  t h e  a t t a i n m e n t  o f  t h e  

u p r i g h t  p o s i t i o n ,  n o r  t h e  t r a n s f o r m a t i o n  o f  a n y  f u n c t i o n  i n  a n y  s i n g l e  

o r g a n  c o u l d  r e n d e r  a  s p e c i e s  i m m u n e  f r o m  t h e  d a n g e r  i n h e r e n t  i n  s u d d e n l y  

c h a n g i n g  n a t u r a l  c o n d i t i o n s .  I t  i s  n o t  c o n c e i v a b l e  t h a t  i t  c o u l d  h a v e  b e e n  

a t t a i n e d  i n  a n y  o t h e r  w a y  t h a n  t h r o u g h  a  m o d i f i c a t i o n  o f  t h e  b r a i n  a n d  i t s  
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f u n c t i o n s .  I n  o t h e r  w o r d s ,  t h e  a t t r i b u t e s  s e l e c t e d  h a d  n e c e s s a r i l y  t o  b e  

p s y c h i c .  (M a r a i s ,  20 02 ,  p .8 5 ) .   

H enc e ,  b o th  D a rw in  and  M ar a i s  be l i ev e  th a t  t he  me n ta l  f acu l t i e s  a r e  a  

f u nc t io n  o f  t he  b r a in  an d  n e r vo us  sy s t e m.  

Se l ec t i v e  Caus e  

W h e n  co n s i d e r in g  t h e  s e l e c t i v e  c a u s e ,  n a tu r a l  s e l ec t i on  i s  t h e  mod e  

o f  op e r a t i on ,  b u t  t h ey  v i ew  i t  i n  d i f f e r en t  w ay s .  M ara i s  p r ov id es  an  

e x t r e mi s t  v i e w  o f  D a r w in ia n  a p p l i c a t io n  in  t h e  s en s e  t h a t  h e  s t r i c t l y  

be l i ev es  t ha t  t he  ou t co me  o f  na tu r a l  s e l ec t i on  ce r t a in ly  l eads  t o  

s p ec i a l i z a t i o n .  H e  s t a t e s :  

A l l  t r a n s f o r m a t i o n s  i n  o r g a n i c  m a t t e r ,  a l l  m o d i f i c a t i o n s  o r  o r g a n  f u n c t i o n  

b r o u g h t  a b o u t  b y  n a t u r a l  s e l e c t i o n ,  a r e  s p e c i a l i z a t i o n s .  T h a t  i s  t o  s a y ,  

e v e r y  m o d i f i c a t i o n  i s  s e l e c t e d  t o  r e a c t  f a v o u r a b l y  u n d e r  c e r t a i n  d e f i n i t e  

s e t s  o f  n a t u r a l  c o n d i t i o n s ,  a n d  t h e  o r g a n i s m  i n  w h i c h  s u c h  m o d i f i c a t i o n  

h a s  b e e n  s e l e c t e d  i s  l i m i t e d ,  a s  f a r  a s  t h a t  m o d i f i c a t i o n  i s  c o n c e r n e d ,  t o  

t h e  s p e c i a l  s e t  o f  n a t u r a l  c o n d i t i o n s  w h i c h  s e l e c t e d  i t .  ( M ar a i s ,  2 00 2 ,  

p . 79 ) .   

A d d i t io n a l ly  h e  ad ds :  

S o m e  s p e c i a l i z a t i o n s  m a y  a p p e a r  t o  b e  m o r e  e x t e n s i v e  a d a p t a t i o n s  t o  

n a t u r a l  c o n d i t i o n s  t h a n  o t h e r s ,  b u t  i n  a n y  c a s e  i t  i s  o n l y  i n  a  r e l a t i v e  

s e n s e  t h a t  a  m o d i f i c a t i o n  c a n  b e  d e s c r i b e d  a s  g e n e r a l .  H o w e v e r  

w i d e s p r e a d  t h e s e  c o n d i t i o n s  m a y  b e ,  t h e  m o d i f i c a t i o n  w h i c h  e m b r a c e s  

t h e m  i s  n o n e t h e l e s s  a  s p e c i a l i z a t i o n ,  a n d  t h e  l i m i t a t i o n  o f  t h e  o r g a n i s m  t o  

t h e  s p e c i f i c  e n v i r o n m e n t  i n  w h i c h  t h e s e  s e l e c t i n g  c o n d i t i o n s  e x i s t  i s  a n  

i n e v i t a b l e  c o n d i t i o n .  ( M ara i s ,  2 00 2 ,  p . 79 ) .  

He  t h en  d esc r ibes  how the s e  sp ec i a l i z a t i ons  a r e  d i s advan t ageou s ;  “N o  

s p ec i a l i z a t i o n s  i n  n a tu r e  a r e  w i t h o u t  a n  a t t en d a n t  n u mb er  o f  

d i s a dv an t ag es . ”  ( M ar a i s ,  2 0 0 2 ,  p . 7 9 - 80 ) .  F ur th e r mor e ,  h e  ad ds   

W h e t h e r  t h e  s p e c i a l i z a t i o n  c o n t i n u e s  a n d  t h e  a t t e n d a n t  d i s a d v a n t a g e s  a r e  

e l i m i n a t e d  b y  s e l e c t i o n  o f  c o u r s e  d e p e n d s  u p o n  t h e i r  r e l a t i v e  v a l u e s  i n  

t h e  s t r u g g l e  f o r  e x i s t e n c e  … O r g a n i c  e v o l u t i o n  i s  a t  b e s t  b u t  t h e  l i n e  o f  

l e a s t  r e s i s t a n c e .  S e l e c t i o n  i s  n o t  s o  m u c h  t h e  p r e s e r v a t i o n  o f  t h e  f i t  a s  i t  
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i s  t h e  d e s t r u c t i o n  o f  t h e  u n f i t . … I t  i s ,  i n  f a c t ,  d i f f i c u l t  t o  e s c a p e  t h e  

c o n c l u s i o n  t h a t  o n e  g r e a t  t e n d e n c y  o f  n a t u r a l  s e l e c t i o n  i s  t o  l o c a l i z e  a s  

w e l l  a s  t o  s p e c i a l i z e  ( M a r a i s ,  20 0 2 ,  p . 80 ) .  

M a r a i s  i nc lu d es  a  v a r i e t y  o f  an ima l  ex a mp l e s  o n  the  ve r g e  o f  

e x t in c t io n  d u e  to  c l i ma t i c  ch a n g es  to  i l l u s t r a t e  h i s  p o in t ,  t h es e  

i nc lud e ;  t h e  bo n t eb ok  ( D am al i s cus  pyga rg u s ) ,  b l e s b o k  ( Damal i s cus  

a lb i f r o n s ) ,  sp r ingb ok  ( A n t i d o r cas  m a r su p ia l i s  m ar s u p ia l i s )  an d  b l ack  

g n u  ( Co nn o ch a e t e s  gn ou ) .  Th e  mo ve  f ro m ‘ g r ea t  i n l and  p l a i n s  t o  

b u s hv e ld  d ec id ed  th e i r  f a t e ’ .  H u man  in f l u e nc e s  s uc h  a s  f a r mi n g ,  

h u n t ing  a nd  d o me s t i c a t io n  l i mi t  t he  an i ma l ’ s  ab i l i t y  t o  ac co m mo da t e  

mig ra t i o n  o u t  o f  n ew ly  occu p ied  a r ea s  by  humans .  Th us ,  h e  p e rce iv es  

t he  f i xed  n a tu r e  o f  i n s t i n c t i ve  b eh av io r s  t o  b e  s p ec i a l i za t io ns  w h ich  

cou ld  l ead  to  ex t i nc t io n  du e  to  t h e  l a ck  o f  p l a s t i c i t y .  H e  s h o w s  w i th  

t he  u s e  o f  ma ny  an i ma l  ex a mp les  ( s o me  o f  w h ich  D a rw i n  us ed  

p r ev iou s l y ) ,  t o  s ho w  the  d i s ad v an t a g e  o f  h a v in g  f i x e d  in s t inc tu a l  

b eh av io r s  ( s pec i a l i z ed  beh a v io r )  an d  h o w  i t  co u l d  p o s s ib ly  l e a d  to  

e x t in c t io n .  I n  t h i s  r eg a r d  n a tu r a l  s e l ec t i o n  f a v o r s  a  l e s s  s p e c i a l i z ed  

b eh av io r ,  t h a t  o f  t h e  in d i v id u a l  c a us a l  me mo r y ,  w h ich  a l lo w s  f o r  

b eh av io r a l  p l a s t i c i t y  i n  r e l a t i on  t o  t h e  s e t  co n d i t i o ns .  D a r w in  

i den t i f i e s  t h e  e f f ec t s  o f  n a tu r a l  s e l e c t io n  to  b e  ac t i ng  o n  th e  v a r i a t i on  

o f  s i mp l e  in s t in c t s  i n to  co mp lex  in s t i nc t s .  T h i s  ex t r e me  ad ap t a t i o n i s t  

v i e w  o f  M a r a i s ’ s  w as  p r o b ab l y  w hy  h e  l i mi t s  t h e  d eg r e e  o f  v a r i a b i l i t y  

i den t i f i ed  f r o m h i s  i n s t i n c t  an i ma l  b eh av io r a l  s t ud i e s .  I t  cou ld  b e  

s u g ge s t ed  t ha t  t h i s  w as  r e l a t ed  to  h i s  o w n  p e r s on a l  p r o j e c t i o n  o f  

i de as  t aken  f r o m Darwin ’ s  t heo r y .  

T he  d i s a dv an t ag e  o f  t h e  in d iv i d u a l  c au s a l  me mo ry  i s  t ha t  t h e  

i nd iv id ua l  ‘ me mo r ie s ’  a r e  n o t  he r i t ab l e  a c co r d in g  t o  M a r a i s ,  i f  i t  w as  

h e r i t a b l e  i t  w o u l d  b e  mo r e  de s t r u c t ive  be c a u s e  th e  n ex t  gen e r a t ion  

w o u ld  h av e  i nh e r i t ed ,  i nd i v idu a l  ca usa l  ‘ me mor i e s ’  s p ec i f i c  t o  t h e  

i nd iv id ua l ’ s  l i f e  an d  no t  t h e  s p ec i e s  a s  a  who le .  Mar a i s  s t a t e s   

P h y l e t i c  m e m o r i e s ,  a s  t h e  n a m e  i m p l i e s ,  a r e  h e r e d i t a r y ;  c a u s a l  m e m o r i e s  

a r e  n o t .  T h e  a b i l i t y  t o  a c c u m u l a t e  i n d i v i d u a l  c a u s a l  m e m o r i e s  i s  o f  c o u r s e  
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t r a n s m i t t e d ,  b u t  t h e  w o r k  d o n e ,  t h e  a c c u m u l a t e d  m e m o r i e s  t h e m s e l v e s ,  a r e  

n e v e r  i n h e r i t e d  b y  p r o g e n y  f r o m  p a r e n t s . ” ( M a r a i s ,  20 02 ,  p .7 2 ) .  

The  ab i l i t y  t o  a ccu mula t e  i nd iv id u a l  cau s a l  me mo r ie s  ( t h e  

me c h an i s m)  i s  t r a n s mi t t e d  a n d  i s  s h ap ed  b y  n a tu r a l  s e l e c t io n ,  n o t  t h e  

i n d iv id u a l  me mor i e s .  M ar a i s  b e l i ev e s  th a t  t h e  h e r i t ab i l i t y  f ac t o r  i s  

s t i l l  ma i n t a in ed  w i th  t h e  i nd iv id u a l  caus a l  ‘ me mo r ie s ’  w i th  t h e  us e  o f  

t r a d i t i on  an d  l a n g u a g e  ( cu l tu r e ) ;  D a r w i n  a l s o  id en t i f i e s  t h e  

s i gn i f i c a n c e  o f  c u l tu r e  a n d  l an gu ag e  and  b e l i ev es  t ha t  t h e s e  f ac to r s  

a r e  w h a t  d r ov e  o r  p r o p ag a ted  t he  h ig h e r  men t a l  f a c u l t i e s  e s p e c i a l ly  i n  

h u man s  t o  t h e i r  c u r r e n t  s t a t e .  

M o r eo v er ,  M ar a i s  s t a t e s   

U n d e r  s u c h  c i r c u m s t a n c e s  a n  a n i m a l  w i t h  t h e  m o s t  h i g h l y  d e v e l o p e d  

c a u s a l  m e m o r y  w o u l d  h a r d l y  h a v e  h a d  t h e  s a m e  c h a n c e  a s  t h e  a n i m a l  t h a t  

e n t e r s  u p o n  l i f e  f u r n i s h e d  w i t h  a l l  t h e  m o s t  e s s e n t i a l  e n v i r o n m e n t a l  

m e m o r i e s .  B u t  i n h e r e n t  i n  t h e  n e w  m e n t a l i t y  i s  t h e  e l e m e n t  o f  t r a d i t i o n .  I t  

i s  i n  r e a l i t y  o n l y  a  c o n s e q u e n c e  o f  t h e  n o r m a l  a c t i v i t y  o f  t h e  c a u s a l  

m e m o r y ,  b u t  i t  h a s  t h e  r e s u l t  o f  e n a b l i n g  a n  a n i m a l  t o  r e a p  t h e  b e n e f i t  o f  

t h e  a c c u m u l a t e d  m e m o r i e s  o f  i t s  a n c e s t o r s  w i t h o u t  t h e  n e e d  o f  d i r e c t  

e x p e r i e n c e .  I n  t h e  h i g h e s t  p r i m a t e ,  a r t i c u l a t e  s p e e c h  h a s  e n o r m o u s l y  

i n c r e a s e d  t h e  s c o p e  a n d  e x t e n d e d  t h e  b e n e f i t  o f  t r a d i t i o n .  T h e  g e n e r a l  

e f f e c t  o f  t r a d i t i o n  t h e r e f o r e  i s  e q u i v a l e n t  t o  t h e  g e n e r a l  e f f e c t  o f  

h e r e d i t a r y  m e m o r y .  I t  i s  h e r e d i t a r y  m e m o r y  w i t h o u t  t h e  s t i n g  o f  

l i m i t a t i o n .  T h e r e  w a s ,  o f  c o u r s e ,  n o  s u d d e n  l e a p  i n  t h e  i n c e p t i o n  o f  t h e  

n e w  m i n d .  I t  w a s  t h i n g  o f  i n f i n i t e  g r a d a t i o n s  a n d  s t r e t c h e s  a w a y  t h r o u g h  

v a s t  p e r i o d s  o f  t i m e .  T h e  m i l l s  o f  G o d  g r i n d  s l o w l y  a n d  v e r y  u n i f o r m l y .  

T h i s  d e - s p e c i a l i z i n g  t e n d e n c y  i s ,  i n  f a c t ,  a s  w i d e s p r e a d  a s  o r g a n i c  l i f e  

i t s e l f .  I t  i s  o n l y  w h e n  w e  r e a c h  t h e  o r d e r  o f  p r i m a t e s ,  h o w e v e r ,  t h a t  t h e  

n e w  m i n d  e m e r g e s  f o r  t h e  f i r s t  t i m e  t o  t a k e  a  g r e a t  o r  e v e n  a  c o n t r o l l i n g  

s h a r e  i n  g e n e r a l l y  d e t e r m i n i n g  t h a t  a n i m a l ’ s  r e a c t i o n  t o  i t s  e n v i r o n m e n t .  

A n d  i t  i s  h e r e  t h a t  w e  e n c o u n t e r  f o r  t h e  f i r s t  t i m e  b e h a v i o u r  c l e a r l y  u n d e r  

d u a l  c o n t r o l .  I t  i s  t h e  s a m e  d u a l i t y  o f  c o n t r o l  t h a t  w e  s e e  i n  t h e  h u m a n  

c h i l d  w h e n  i n d i v i d u a l  m e m o r y  f i r s t  b e c o m e s  a c t i v e .  I n  t h e  l o w e r  A f r i c a n  

a r b o r e a l  m o n k e y s  t h i s  p s y c h i c  d o u b l i n g  c a n  b e  c l e a r l y  s t u d i e d  i n  m a n y  

d i f f e r e n t  s t a g e s . ”  ( Mar a i s ,  2 0 0 2 ,  p . 87 ) ,  an d  D ar wi n  s t a t e s :  

B u t  t h e  r e l a t i o n  b e t w e e n  t h e  c o n t i n u e d  u s e  o f  l a n g u a g e  a n d  t h e  d e v e l o p m e n t  o f  

t h e  b r a i n  h a s  n o  d o u b t  b e e n  f a r  m o r e  i m p o r t a n t .  T h e  m e n t a l  p o w e r s  i n  s o m e  
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e a r l y  p r o g e n i t o r  o f  m a n  m u s t  h a v e  b e e n  m o r e  h i g h l y  d e v e l o p e d  t h a n  i n  a n y  

e x i s t i n g  a p e ,  b e f o r e  e v e n  t h e  m o s t  i m p e r f e c t  f o r m  o f  s p e e c h  c o u l d  h a v e  c o m e  

i n t o  u s e ;  b u t  w e  m a y  c o n f i d e n t l y  b e l i e v e  t h a t  t h e  c o n t i n u e d  u s e  a n d  

a d v a n c e m e n t  o f  t h i s  p o w e r  w o u l d  h a v e  r e a c t e d  o n  t h e  m i n d  b y  e n a b l i n g  a n d  

e n c o u r a g i n g  i t  t o  c a r r y  o n  l o n g  t r a i n s  o f  t h o u g h t .  ( D ar w in ,  2 01 0 ,  p . 32 ) .   

 

C on c lu s i o n  

F ro m the  above  men t ione d  co mp ar i s o n ,  c e r t a i n  s h a r ed  t r en d s  w er e  

i d en t i f i ed  b e tw een  M ara i s  an d  D ar wi n .  Th e  s i mi l a r i t y  su p po r t s  t h e  

i d ea  t h a t  M ar a i s  w as  h i gh l y  i n f lu en ced  b y  Darw in ’ s  t heo ry  an d  mor e  

s p ec i f i ca l ly  h i s  app l i c a t io n  o f  ev o l u t io n  by  na tu r a l  s e l ec t io n  to  t h e  

mi nd .  T h i s  s i mi l a r i t y  ex t en ds  t o  t h e  ch o i c e  o f  an i ma l  s tu dy  sub je c t  

an d  in  m an y  r ega r d s  M ar a i s  s ee ms  t o  be  r ep l i c a t in g  s t ud ie s .  H e  a l so  

co n cur s  w i th  D ar w in  in  fo cu s in g  on  Af r i ca  a s  t he  “Cra d l e  o f  

H u man k i nd ”  T h ey  b o th  b e l i ev e  th a t  t h e  b r a in  i s  t h e  o r gan  th a t  h ou s es  

t h e  me n t a l  f a cu l t i e s  a nd  th a t  w i t h  a  b e t t e r  u n de r s t an d i ng  o f  t h e  b r a in ,  

t he  ac tua l  neu rona l  f u nc t i o na l  a t t r i b u t e  o f  e ach  men t a l  f acu l t y  co u ld  

b e  a s c e r t a i n ed  mo r e  c l e a r l y ,  a s  mos t  r e s e a r ch e r s  o f  t h e i r  t i me  d i d .  

T h ey  b o th  co ns i d e r  t ha t  t he  mi n d  an d  b eh av io r  a r e  co n t r o l l e d  by  

h ig h e r  a n d  lo w er  men t a l  f ac u l t i e s .  B o th  a cc e p t  t h e  co n ce p t s  o f  

con t i nu i t y ,  h i e r a r chy  and  g r ad a t i on  t o  l i nk  t he  “ lower ”  an i ma l s  t o  t h e  

“h ig h e r  a n i ma l s ”  i n  t e r ms  o f  en do w me n t  o f  t he s e  me n ta l  f a cu l t i e s .  

Bo th  ag r ee  t ha t  e ach  spec i e s  i s  endowed  w i th  a  d i f f e r en t  deg ree  o f  t h e  

me n t a l  f a cu l t i e s .  M ar a i s  d i f f e r s  f ro m D arw in  in  t e r ms  o f  h i s  

u nd e r s t an d i ng  a nd  de f in i t i o n  o f  l ow e r  men t a l  f acu l t i e s  ( i n s t in c t s )  a nd  

h ig he r  m en t a l  f a c u l t i e s  ( c au s a l i t y ) .  D ar w in  h as  a  mu ch  b r oad e r  

c a t eg o r y  f o r  b o t h  men t a l  f a cu l t i e s  w h ich  i s  l e s s  con s t r a in ed  b y  th e  

dua l i t y  o f  men t a l  f a cu l t i e s  i d en t i f i ed  i n  Mara i s ’ s  t h eo ry .  Th i s  co u ld  

b e  r e l a t e d  to  M a r a i s ’ s  v e r y  l i mi t ed  d e f in i t i o n  o f  na t u r a l  s e l e c t io n ,  

w h ich  s e e ms  to  b e  ex t r e me l y  ad ap t a t i on i s t .  W i th  th i s  i n  mi n d  th ey  

v i ew  th e  e vo lu t io na ry  d ev e lo p me n t  a nd  p r oc es s in g  o f  t he  me n t a l  
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f acu l t i e s  d i f f e r en t l y .  T h ey  bo th  s h a r e  a  s i mi l a r  u n de r s t a nd in g  o f  

l ang u a g e  an d  cu l tu r e  i n  t e r ms  o f  i t s  i n f lu en c e  o n  t h e  men t a l  f a c u l t i e s .  

M ar a i s  s e e ms  to  ha ve  r e l i ed  h eav i ly  on  D ar wi n ’ s  t h eo ry  a s  t h e  g en e ra l  

ex p l an a to ry  f r a me w or k .  .  H ow e ve r ,  a t  c e r t a i n  l ev e l s ,  h e  p r o j e c t s  h i s  

p e r so n a l  v i ew s  in t o  h i s  t h e o r y  s u ch  a s  t h e  a f o r e me n t i on ed  ‘ p a i n  o f  

co n sc io us n es s ’  an d  a l s o  h i s  e x t r e mi s t  a d a p ta t io n i s t  v i ew  i n  th e  

s t r ug g le  f o r  e x i s t e n c e .  I t ’ s  a l mo s t  a s  i f  M ar a i s  i s  t r y i ng  to  mak e  s en s e  

o f  h i s  o w n  w or ldv i ew  ( p e r s on a l  ag end a)  w i t h  t he  u s e  o f  D ar w in ’ s  

t h eo r y ,  w he r eb y  ad d i c t io n ,  d ep r e s s i on  an d  th i s  ex t r e mi s t  s t r ug g le  f o r  

ex i s t en ce  h as  a  s i g n i f i can t  i n pu t  i n t o  th e  ov e r a l l  t h eo ry .  

I t  i s  a l so  c l ea r  t ha t  Mar a i s  mod i f i ed  h i s  s e l e c t io n i s t  v i ew s  f o l l o wi ng  

s o me  id e as  o f  F r eu d  an d  B er g s o n ,  s p e c i f i c a l ly  i n  t e r ms  o f  

u nd e r s t an d i ng  t h e  p h i l o s o ph y  o f  t he  mi n d  ( i . e .  t h e  p sy ch o l og y ) .  E r n e s t  

H ae cke l  an d  J ean -Bap t i s t e  La mar ck ’ s  i deas  a r e  a l so  obv ious  w i th in  

h i s  t h eo r y  b u t  h e  u s es  t h e i r  i dea s  i n  mu ch  t h e  sa me  w ay  tha t  D a rw in  

d id  b u t  M ar a i s  had  a  s t r on g e r  depen d e nc y  in  t e r ms  o f  L a mar ck  
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C H A P T E R  4   

T w o  ma i n  d i sc ip l in es  w e r e  d i s c u s s ed  w hen  a n a ly s i ng  M a r a i s ’ s  

r e s e a r c h  -  p r i ma t o lo g y  a nd  E vo lu t io n a ry  P sy cho lo gy ,  bu t  t h a t  w a s  n o t  

a l l  t ha t  h e  h a d  a cco mp l i s h ed .  M ar a i s  h ad  c a r r i ed  o u t  many  

exp e r i me n t s  o n  a  va r i e ty  o f  an i ma l s  an d  in s ec t s  an d  a l s o  d ev e l op ed  

n u mer o us  th eo r i e s  t h a t  w e re  no t  ana l y s ed  in  t h i s  t h es i s .  T h e  S ou l  o f  

t he  Wh i t e  An t  i s  an  i de a l  ex a mp l e  o f  M ara i s ’ s  ded i ca t i on  t o  t h e  

o b s e rv a t i on  o f  i n s e c t s ;  -  h e  h a d  s tu d ied  t e r mi t e s  f o r  t en  y ea r s  a nd  

even tua l l y  p roposed  a  t heo ry  based  on  id en t i f y i ng  th e  t e r mi t a ry  a s  a  

s i ng u l a r  f un c t i on in g  b io log i ca l  o rg an i s m.   

A n o the r  ex a mp le  o f  h i s  d i v e r s e  i n t e r e s t s  a n d  co n t r ib u t io ns  co u l d  b e  

f o un d  in  h i s  Ch ap te r  o n  A dd ic t i o n  an d  D ep re s s ion  i n  T h e  So u l  o f  t h e  

A pe .  M ar a i s  i d e n t i f i e s  w h a t  h e  c a l l s  H es p e r i an  D ep r e s s i o n  w h i c h  i s  

r e l a t ed  to  th e  cy c l i c a l  ch an g es  b e t w een  an  an i ma l ’ s  c i r c ad i an  r h y th m 

and  s eas o na l  ch a ng es  th a t  h e  d i s cu s s es  d eca des  b e f o r e  an y  r eco rd ed  

d a t a  w as  p ub l i s h ed  on  th e  s ub je c t  n o w  k no w n  as  S eas o na l  A f f ec t iv e  

D i s o r de r .   

A s  d i s cu s s ed  i n  Chap te r  1  M ara i s ’ s  r e s ea r ch  w as  e i t h e r  t oo  

r o man t i c i z ed  o r  s i mp ly  d i s re g a r d ed  a s  w i t ho u t  mu c h  v a lu e  to  s c i en c e  

a nd  th e  a i m o f  t h i s  r e po r t  w a s  to  e s t ab l i s h  w he th e r  o r  n o t  M ar a i s ’ s  

r e s e a r c h  a t t e mp t s  co n s t i t u t ed  an y  v a lu e  w i th i n  s c i en ce  a s  w e  

u n de r s t and  i t  t od ay  a s  w e l l  a s  i n  t h e  co n t ex t  o f  h i s  t ime .  Hen c e  th e  

f o l lo w in g  d i s c us s i o n  s u mma r i s e s  h i s  r e l ev an t  c on t r i bu t i on  t o  t h e  

f i e ld s  o f  p r i ma to l o gy  an d  E v o lu t io na r y  P sy cho lo g y .  

P r i ma to lo gy  

M a r a i s  w a s  un iq u e  in  t e r ms  o f  h i s  me th o do lo gy  w h en  co ns id e r i n g  h i s  

p r i ma t e  s tu d i e s .  H e  had  th e  f o r es ig h t  t o  un d e r s t an d  th a t  o bs e r v ing  

a n i ma l s  i n  t h e i r  n a tu r a l  e n v i r on men t ,  u nd e r  n a tu r a l  c o n d i t i o ns  i s  t h e  

b es t  me t h o d  o f  u nd e r s t an d in g  t h e i r  l i f e  h i s to ry  a nd  n a tu r a l  b eh av i ou r .  

The  a c tu a l  t i me  spen t  ob se rv ing  an i ma l s  i n  t he  w i ld  was  equa l ly  

i mp or t an t  i n  t e r ms  o f  u nd e r s t an d i ng  t he i r  b e h av io u r .  I t  i s  c l e a r  f r o m 
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t he  p r i ma t o l og ic a l  h i s t o ry  p r o v i de d  th a t  M ar a i s  w as  u nd e r t ak in g  h i s  

n o n - cap t i v e  s t u d y  a t  l ea s t  a  d ec ad e  b e f o r e  th e  f i r s t  do c u men t ed  s tu dy  

h ad  be e n  i mp l e me n ted .  I n  man y  r ega r d s  i t  w a s  t h i s  me t ho do lo gy  tha t  

p r ov id ed  M ara i s  w i th  i n s i g h t f u l  kn ow l edg e  i n to  t h e  l i f e  o f  b ab oo n s .  

H i s  de sc r ip t i o ns  o f  t h e  C ha c ma  b a bo o n’ s  l i f e  h i s to r y  w ere  mo s t ly  

c o r r ec t  w h en  co mp ar ed  t o  c o n t e mp or a ry  f ind in g s  -  h e  d oe s ,  ho w ev er ,  

u s e  s t r o ng ly  an th r o p oc e n t r i c  d es c r ip t ion s .  D e s p i t e  t h i s  i t  s h o u l d  b e  

n o ted  th a t  M ar a i s  n ev e r  ex p e c t ed  h i s  man us c r i p t s  t o  b e  pu b l i s h e d  in  a  

s c i en t i f i c  j o u r na l ,  a s  h e  w r o te  f o r  t h e  p u b l i c  a nd  u s ua l l y  h ad  h i s  w o r k  

p u b l i sh ed  i n  A f r ika an s  p e r iod i c a l s .  I n  h i s  ob se r va t i o n  o f  t h e  l i f e  

h i s t o r y  o f  t h es e  b a bo o ns  h e  do es  h i g h l ig h t  c e r t a i n  t r e nd s  th a t  w er e  

b e i ng  d eb a t ed  w i th i n  th e  p r i ma t o lo g i c a l  co mm u n i ty  a t  t h e  t i me .  T h es e  

i nc lud e  h i e r a r c hy  a nd  o r d e r  w i th i n  no n - h uman  p r i ma t e  g r o u p in g s ,  

d i s c u s s io n  o n  s e x u a l  b eh av io u r  a n d  a l s o  th e  g e n d e r  r o l e s  w i t h in  th e  

g r ou p i ng s .  C on c e r n in g  p l a y ,  co mm un ica t io n  an d  a l s o  t he  r o l e  o f  

f e ma les ,  he  i den t i f i e s  t he se  f ac to r s  a s  i mpo r t an t  bu t  on ly  p rov ide s  

s u p e r f i c i a l  d e t a i l  i n  t e r ms  o f  t h e i r  f u n c t io n  w i t h in  p r i ma t e  g r o u p s .  

O n e  p r o b l e ma t i c  i s s ue  w i th i n  M ar a i s ’ s  d i s cu s s io n  o f  bab o on  

b eh av io u r  i s  t h e  i mp r e s s io n  h e  p r o j e c t s  o f  t he i r  u n i q u en es s ,  a  t r o op  

o f  30 0  ba bo on s  w i th  equ a l  n u mber s  o f  ma le  t o  f e ma l e  r a t i o s  i s  h ig h ly  

u n l ik e ly  a c co r d in g  t o  mod er n  s c i en ce  bu t  c ou l d  hav e  be en  th e  r e a l i t y .  

F r o m a  g en e r a l  po in t  o f  v i ew  M ar a i s  mad e  a  con s id e r ab le  co n t r ib u t io n  

t o  p r i ma to lo gy  w i t h  h i s  n ov e l  me tho d o lo gy .  H i s  e r r o n eo u s  a nd  

a n t h r op o c en t r i c  d a t a  co mp ar es  mi n i ma l l y  t o  h i s  o v e r a l l  a ch i ev e me n t s .  

P r i ma to lo gy  a s  a  d i s c ip l i n e  w o u ld  hav e  b r id g e d  l a r g e  g ap s  i n  t h in k ing  

i f  M a r a i s ’ s  me t h od o l og y  had  b een  in t r o d uc ed  e a r l i e r  a l l ow i ng  

r e s e a rch e r s  s uch  a s  Zu ck e r man  to  mak e  co r r ec t  i n f e r en ces  o n  th e  

n a t u r a l  b eh a v i ou r  o f  t h e  p r i ma t es  t he y  h ad  s tu d i e d .  N on - c ap t iv e  

s t ud i e s  a l l o w  an i m a l s  t o  ac t  ou t  t h e i r  n o r ma l  b eh av i ou r ,  i n  a  n a tu ra l  

s e t t i n g ;  h en ce ,  d i e t ,  s o c i a l  b eh av io u r  a nd  lo c o mot o r y  p a t t e r n s  c an  b e  

i den t i f i ed  d i r ec t ly  an d  wi th ou t  b i a s .  I n  t h i s  r ega r d  M ar a i s  s h ou l d  b e  

r ec og n i s e d  an d  a c k no w led g ed  f o r  h i s  me tho d  o f  u n de r s t a nd in g  no n-

h u man  p r i ma t es .  
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Ev o lu t ion a ry  Psy cho lo gy  

T he  ma i n  p r e mi s e  in  t h e  E v o l u t i on a r y  P sy ch o l ogy  sec t i on  o f  M a r a i s ’ s  

a n a ly s i s  w a s  to  un d e r s t and  ho w  co ns c i ou s n e s s  h ad  e vo l v ed .  I t  sh o u ld  

b e  me n t i on ed  t h a t  M ar a i s  n ev e r  f o cu s ed  o n  p r i ma t e s  i n  t he i r  en t i r e t y  

t o  ex p l a i n  co ns c i o u s ness ;  r a th e r  h e  u s ed  a  w id e  r an g e  o f  s pe c i e s  t o  

d ep i c t  an d  s t r eng then  h i s  a rg u men t s .  Th i s  w as  no t  a  no ve l  me th od  o f  

i n t e r p r e t i n g  beh a v io u r  a s  mo s t  e th o lo g i s t s  a t  t h e  b e g in n ing  o f  t h e  

t w en t i e t h  cen tu ry  r e l i ed  o n  a  r a n ge  o f  d i f f e r en t  spe c i e s  t o  t e s t  

hy po th ese s .  I t  w as  u n iqu e  t ha t  he  ap p l i ed  h i s  kn ow led ge  base  t o  t h e  

q u es t io n  o f  co ns c i ou s n e s s ,  a s  t h i s  w a s  u n de r s to o d  to  b e  th e  

p sy cho lo g i s t ’ s  ch o i c e  o f  s tu dy  an d  th ey  u s ua l ly  co n f in ed  th e i r  

r e s e a rch  t o  h u man s ,  a s  w as  t h e  cas e  w i t h  F reud .   

C o ns c i ou s ne s s  c an  be  u n de r s to o d  f r o m v a r i ou s  a s p e c t s  -  

p h i lo s op h i c a l ,  p s y ch o lo g i ca l ,  t h a t  o f  neu r o sc i en ce  a l l  o f  w h ich  o f t en  

c u l mi n a t e s  i n to  a  c on f u s in g  b un d le  o f  i n f o r ma t io n .  T h i s  co u l d  b e  

i den t i f i ed  i n  t h e  h i s to r y  w hen  r e l a t i ng  t o  i n s t i n c t ,  f o r  w h ich  a  c l ea r  

d e f in i t i o n  i s  cu r r e n t ly  u na va i l ab l e  u n le s s  t h e  co n t ex t  o r  f i e ld  o f  s tu dy  

i s  s p ec i f i e d .  F r o m th i s  s t a n d  p o in t  E v o l u t io n a r y  P sy ch o lo g y  i s  t h e  

con t ex t  i n  w h i ch  M ar a i s ’ s  t h eo ry  o f  t he  evo l u t i on  o f  consc ious n es s  

w as  d i s cus sed .  D ar w in i s m i s  t h e  f u nd a men t a l  p r e mis e  u sed  w i th in  

E vo lu t io n a ry  P sy ch o log y  to d ay  a nd  M a r a i s  c l e a r ly  dep en ds  o n  th i s  

t he o r y  to  s ub s t an t i a t e  h i s  i de as  on  th e  ev o l u t i on  o f  c on s c i ou s ne ss .  

D a rw in i s m w as  n o t  n eces s a r i l y  t h e  p op u l a r  ch o i c e  t o  ex p la in  

evo lu t io n a ry  co nc ep t s  du r in g  M ar a i s ’ s  pe r i od ,  ( r e f e r  t o  t h e  ec l ip s e  o f  

D a rw in i s m)  b u t  M ar a i s  r e ma i ned  devo u t  i n  h i s  exp l an a t io n  o f  

a d a p t a t io n  b y  n a tu r a l  s e l ec t i o n .   

M a r a i s ’ s  ma i n  c on t r ib u t i on  to  t h e  e v o lu t io n  o f  c on s c io us n es s  w as  th e  

i den t i f i c a t i on  o f  t he  caus a l  me mo ry  an d  i t s  r e l a t i o n  t o  t h e  p h y le t i c  

me mo r y .  F r o m h i s  ob s e r va t io ns  M ar a i s  r e a l i s ed  t h a t  c e r t a in  an i ma l s  

h ad  d ev e l op ed  th e  c au s a l  me mor y  ( th e  a b i l i t y  t o  i d en t i f y  cau s e  and  

e f f ec t  an d  ac t  a cco r d i n g l y )  c o mpa r ed  t o  an i ma l s  h e  i d e n t i f i e d  a s  

p o s se s s in g  t he  ph y l e t i c  me mo r y  o n l y  ( in s t in c t ) .  T h e  c au sa l  me mo r y  
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w as  a  d e f in i t e  adv an t ag e  a s  t h e  an i ma l  c ou ld  p r ep a r e  f o r  f u t u r e  

s u r v iv a l ,  a nd  h ad  th e  a b i l i t y  t o  ma k e  b eh av i ou r a l  c h o ic e s  b a s ed  o n  

c au s e  an d  e f f ec t  w h ich  i s  n o t  c o n f in ed  to  t h e  l i mi t a t io n s  o f  

i n s t i nc tu a l  b eh av i ou r .  H e  fu r the r  e x t r ap o l a t e s  t h a t  n a tu r a l  s e l e c t i on  

and  adap t a t i on  i s  a c t i ng  on  bo th  phy l e t i c  an d  causa l  me mory .  

H o w ev er ,  t h e  c au s a l  me mo r y ,  a l t h ou gh  f o r me d  by  n a t u r a l  s e l e c t io n ,  

o n c e  h ig h ly  dev e l op ed  a l lo w s  f o r  min i ma l  f u r th e r  mo d i f i c a t io n  by  

n a t u r a l  s e l e c t ion  d u e  to  i t s  b eh a v i o u r a l  p l a s t i c i t y  ( a n i ma l s  t h a t  r e t a i n  

t he  caus a l  me mory  can  su rv ive  i n  a  v a r i e ty  o f  d i f f e r en t  en v i r o n me n t s )  

i n  d i s t i n c t i on  t o  t he  i n s t i nc t  d r i ven  s pec i e s .   

M a r a i s  a l s o  b e l i ev ed  t h a t  a n i ma l s  t ha t  w e re  “p ro t ec t ed ”  f ro m n a tu r a l  

s e l e c t io n  had  h i g h  ind iv i d ua l  v a r i a t i on  f r o m t y p e  ( b es t  ad ap t iv e  

s t r u c tu r e  an d  beh a v io u r ) .  I f  ap p l i e d  to  h u m an s ,  w i th  s uc h  a  l a r g e  

c apac i t y  f o r  c ausa l  me mo ry  and  hence  p ro t ec t i on  f ro m na tu r a l  

s e l e c t io n ,  w e ,  a s  a  n eg a t iv e  co ns eq u en c e ,  f i n d  h i gh  n u mb e r s  o f  

p a t ho lo g i e s  w h i ch  a r e  ex p r e s s e d  a s  ex t r e me  i nd iv id u a l  v a r i an t s  f r o m 

t h e  i d e a l  ty p e .  H e n ce ,  d i v e r g e n c e  f r o m t he  i d ea l  ty p e  l e ad s  t o  

abn o r ma l i t y ,  w h ich  M ara i s  be l i ev es  man i f e s t s  a s  p a th o l og y  and  w i t h  

r eg a r d  t o  t h e  m in d ,  d i s e as e s  s u c h  a s  s c h izo p hr en ia  a nd  man i c  

d ep r es s io n .  T h i s  i n t e r p r e t a t i on  o f  t h e  ev o lu t io n  o f  co ns c iou s n e s s  w i th  

p a r t i c u l a r  r e f e r en ce  to  t h e  p a th o l o gy  s h a r es  s i mi l a r  f un d a men t a l  

p r in c ip l e s  t h a t  t h e  d ev e lo p i ng  d i sc ip l in e  D ar w i n ian  M ed i c i ne  i mp l i e s  

t od ay .  S ign i f i c a n t l y ,  M a r a i s  an t i c i p a t ed  E v o l u t ion a r y  P sy ch o logy  in  

t he  u s e  o f  D ar w in ian  e vo lu t io na r y  p r inc ip l e s  t o  t h e  mi n d  o r  s tu dy  o f  

b eh av io u r ,  a l s o  h i s  i n t e r p r e t a t io n  o f  ev o l u t i on  a c co r d in g  t o  D a r w in  

w as  ex t r e me l y  a dap t a t io n i s t  w h i ch  i s  a  cu r r en t  t he me  a mongs t  

c on t e mp o r a ry  E v o lu t io na r y  P sy ch o log i s t s  a s  de sc r i b ed  by  G o u ld .  

H o w ev er ,  h i s  o v e r a l l  un d e r s t and in g  o f  i n s t in c t s  d i f f e r s  s u bs t an t i a l l y  

f r o m ho w  w e  un d er s t an d  E vo lu t i o na ry  P sy ch o lo gy  tod ay .  M ar a i s  

cons id e r ed  hu ma ns  t o  pos se s s  l e s s  i n s t i nc t s  co mp ared  t o  o the r  

a n i ma l s ,  E vo lu t io n a ry  P sy cho lo g y  su g ges t s  w e  hav e  mo r e  in s t in c t s  

t han  ou r  ea r l i e r  r e s ea r ch e r s  wou ld  have  an t i c i p a t ed .  A l so ,  Mara i s  

c on s id e r s  t he  ap p l i c a t i on  o f  h i s  cau s a l  i nd i v id ua l  me mor i e s  t o  b e  
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con t en t - d o ma in -g en e ra l  i n  mu ch  th e  s a me  w ay  tha t  mo s t  

p sy cho lo g i s t s  du r i ng  h i s  t i me  h a d  p e r c e iv ed  i t .  T h i s  me a n s  th a t  o u r  

i nd iv id ua l  c au s a l  me mor y  c ou ld  s u p p ly  so lu t io n s  to  env i r o n me n t a l  

p r ob le ms  in  a  g en e ra l  mann e r ,  p e r t a i n i ng  to  an y  s i t ua t io n .  

E vo lu t io n a ry  P sy cho lo gy  a s  w e  k no w  i t  t o day  co n s t i t u t e s  many  

i n s t i nc t s  f i r s t l y  an d  s eco n d l y  th es e  i n s t i n c t s  a r e  con t en t - do ma in -

s p ec i f i c  i n  t e r ms  o f  f un c t i on .  T h i s  s u g ges t s  t h a t  w e  h av e  s p e c i f i c  

n eu r a l  c i r cu i t s  o r  mo du l e s  ( i n s t in c t s )  t ha t  a r e  v e r y  s p ec i f i c  t o  

s e l e c t iv e  en v i r o n me n t a l  p r ob le ms  tha t  w e  e xp e r i en c ed  d u r in g  o u r  

s p ec i e s ’  p as t  a n c e s t r a l  l i f e  h i s to ry .   A s  a  f i n a l  n o t e  M a r a i s ’ s  b es t  

f ea tu r e  w as  h i s  me th od o lo gy ,  h i s  ob se r va t io n  o f  n a tu r e  f o r  mos t  o f  

h i s  l i f e  w as  th e  ide a l  l ab o r a to r y  fo r  h i m t o  an t i c i p a t e  d i s co v e r i e s  

d e c ad es  b e f o r e  th e i r  t i me  an d  he  mad e  f u l l  u s e  o f  i t .  
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( 1989 ) .  Se l f i shn es s  exa min ed :  Coop er a t i on  i n  t he  abs ence  o f  

eg o i s t i c  i n c en t iv es .  B e ha v io u ra l  an d  B ra in  S c i en c es .  1 2 : 6 8 3 - 73 9 .  

3 2 .Ca r p en t e r  A .  ( 18 87) .  Mon key s  op en in g  oy s t e r s .  Natur e .  36 :  53 .  

3 3 .C au t l e y  P .T .  an d  F a l co n e r  H .  ( 18 37 ) .  N o t i c e  o n  th e  r e ma in s  o f  a  

fo s s i l  mo nk ey  f rom th e  T e r t i a ry  s t r a t a  o f  t h e  S iw a l i k  H i l l s  i n  t he  

no r t h  H in do o s t an .  T r an s ac t i o n  o f  t h e  G eo lo g i c a l  S oc i e t y  o f  L o n d o n  

4 : 499 -504 .  

3 4 .C h en e y  D ,  S ey fa r th  R . ,  S mu t s  B .  ( 19 8 6) .  S oc ia l  R e la t i on s h ips  a n d  

S oc ia l  C o g n i t io n  in  n on - hu man  p r i ma t es .  S c i en ce .  23 4 : 1 3 6 1- 13 6 6 .  

3 5 .C h en e y  D .  L .  a nd  S e y f a r th  R .  M .  ( 1 9 95 ) .  T h e  r e s p on s es  o f  F e ma l e  

Babo on s  (P a p io  c y no c ep h a l u s  u r s i nu s )   t o  A n o ma l o u s  S o c i a l  

In t e r ac t io ns :  Ev id en ce  fo r  Cau sa l  R ea s on in g?  Jo ur n a l  o f  

Co m p ar a t i v e  P s y ch o lo g y .  1 0 9 ( 2 ) :  1 3 4 - 14 1 .  

3 6 .C h en e y  D .  L .  a nd  S e y f a r th  R .M .  ( 1 99 0) .  H o w Mo n keys  S ee  th e  

Wor ld .  Un ive r s i t y  o f  Ch icag o  P r es s ,  Ch icag o .  

3 7 .C h eng  P .  W . ,  H o ly o ak  K .  J . ,  N i s b e t t  R .  E .  an d  O l i ve r  M .  ( 1 98 6 ) .  

Cogn i t i v e  Psycho lo gy .  3  ( 18 ) : 29 3- 3 28 .  

3 8 .C h o ms k y  N .  ( 19 5 7) .  Syn ta c t i c  S t ru c tu r e s .  T he  H ag u e :  M ou to n  

&Co .  

3 9 .C l a r k e  P .  M .  R . ,  H en z i  S .  P .  an d  B ar r e t  L .  ( 2 0 0 9 ) .  S ex u a l  co n f l i c t  

i n  ch ac ma  b abo on s ,  P a p io  H am a d r yas  U r s in us :  ab s en t  ma l e s  s e l e c t  

f o r  p roac t i ve  f e ma le s .  A n im a l  B eh a v i o ur .  7 7 :  1 2 17 - 1 22 5 .  
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4 0 .C l ay  Z . ,  P i ka  S . ,  G r u be r  T .  a nd  Z ub er bu h l e r  K .  ( 20 1 1) .  F e ma l e  

bo n ob os  us e  c op u l a t io n  ca l l s  a s  s o c i a l  s ig n a l s .  B io lo gy  L e t t e r s .  

7 ( 4 ) :513 -6  

4 1 .C lu t to n - B r o ck  T .  H .  an d  H ar ve y  P .  H .  ( 1 9 79 ) .  T he  E vo lu t io n  o f  

A dap t a t io n  by  N a tu ra l  S e l ec t i on .  Proceed ings  o f  t h e  Roy a l  Soc i e t y  

o f  L o nd on .  S er i e s  B ,  B io log i ca l  s c i en ces .  20 5  ( 11 6 1) :  54 7 - 56 5 .  

4 2 .C o e lh o  A .  M . ,  Br a mb l e t t  C .  A . ,  ( 1 9 82 ) .  S oc i a l  p l ay  in  

d i f f e r en t i a l l y  r e a r e d  in f a n t  a n d  ju v en i l e  b a bo on s  ( P a p io  s p . )  

Am er i can  Jou r na l  o f  P r im a to lo g y .3 : 1 53 - 16 0 .  

4 3 .Co l men a r es  F . ,  Za rago za   F .  and  He rn an d ez - L l o red a  M .  V .  ( 20 02 ) .  

G r o o min g  an d  co e r c io n  in  o ne - ma l e  u n i t s  o f  h a md r y as  babo on s :  

ma r k e t  f o r c es  o r  r e l a t i o ns h i p  co n s t r a i n t s?  B eh a v i ou r .  1 3 9 :  1 5 25 -

15 5 3 .  

4 4 .Co nr oy  G .  C .  ( 1 99 0) .  P r im a te  E v o l u t i on .  W.W.  Nor ton  &  

Co mp an y ,  I n c . ,  N e w  Y or k .  

4 5 .C o o l i dg e  H .  J .  ( 1 982 ) .  E x t e r n a l  B od y  D i men s i on s  o f  P a n  P a n i s cu s  

an d  P a n  T r o g lo d y t e s  C h i mp a n z e es .  P r i ma te s .  23  ( 2 ) :  2 45 - 2 51 .  

4 6 .C o o l i dg e  H . J .  ( 19 33 ) .  Pa n  P a n i scu s .  Py g my  Ch i mp an zee  f r o m th e  

S ou th  o f  C on g o  Ri ve r .   Am er i can  Jou r na l  o f  P h ys i ca l  

A n thr o p o lo g y . 18  ( 1 ) :1 - 5 3 .  

4 7 .Co rb ey  R .and  Ro ebr o ek s  W.  ( 2 00 1) .  D o es  d i s c ip l in a ry  h i s to r y  

ma t t e r ?  An  in t ro du c t ion .  I n :  ( E d s .Co r b ey  R .  an d  R oe br o e ks  W ,  p  

1 - 8 ) .  S tu dy ing  H u m a n  O r ig ins :  D i s c i p l in ar y  H i s t o r y  an d  

Ep i s t em o lo gy ,  A ms te rd a m Un ive r s i t y  p r es s ,  A ms te rd am.  

4 8 .C o s mid es  L .  ( 1 9 89 ) .  T he  lo g ic  o f  s o c i a l  ex c h a ng e :  H as  na t u r a l  

s e l ec t i on  shaped  how hu ma ns  r ea son ?  S t ud i es  w i t h  t he  Wason  

s e l ec t i o n  t a s k .  C o g n i t io n .  31  ( 3 ) :1 87 -27 6 .  

4 9 .C o us s i  K .  S .  ( 1 9 94) .  L ea r n i ng  to  o u t w i t  a  c o m pe t i to r  i n  mang ab e y s  

(C er o c eb us  to r q u a tu s  t o q u a t a s ) .  Jo ur n a l  o f  Co m p ar a t i v e  

P s y ch o lo gy .  10 8 :  1 64  - 1 71 .  

5 0 .C r o ck f o r d  C . ,  W i t t i g  R .  M . ,  S ey fa r t h  R .  M .  an d  Ch en n e y  D .  L .  

( 2 00 7 ) .  B ab o on s  e a ves d r op  t o  dedu ce  ma t in g  o pp or tu n i t i e s .  A n i m al  

B eh a v io u r .  73:  8 85 -8 9 0 .  
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5 1 .C u nn in gh a m H .  ( 19 95 ) .  Ch i ld r en  a n d  ch i ld ho o d  in  w es t e r n  s o c i e t y  

s in c e  15 0 0 .  L o n g man ,  L on d on .  

5 2 .D a l ry mp l e  G .  B .  ( 1 9 91 ) .  T he  Ag e  o f  t h e  Ea r th .  S t an fo rd  Un ive r s i t y  

P res s .  C a l i fo r n i a .  

5 3 .D a r w in  C ,  ( 20 0 4) .  T he  O r ig in  o f  Sp ec i e s .  CRW  P u b l i sh i ng  L td .  

Lo nd on .  

5 4 .D a r w in  C ,  ( 20 1 0) .  T he  D e sc en t  o f  Ma n .  D ov er  p u b l i c a t i on s  I n c .  

5 5 .D a r w in  C .  ( 18 5 9) .  O n th e  O r ig i n  o f  t h e  S p ec i e s  by  M ea ns  o f  

Na tu r a l  S e l e c t io n .  M ur r ay ,  L on do n .  

5 6 .D a r w in  C .  ( 18 7 2) .  T he  E xp r e s s i on s  o f  t h e  E m ot ion s  i n  M an  a n d  

An im a l .  M ur r ay ,  L on d on .  

5 7 .D a w k in s  R .  ( 19 7 6) .  Se l f i sh  Gene .  O xf o r d  U n ive r s i ty  P r es s ,  

O xf o r d .  

5 8 .D a w k in s  R .  ( 20 0 4) .  T h e  A n c e s t o r ’ s  T a l e :  A  P i l g r i m a g e  t o  t h e  

D aw n  o f  L i f e .  W eiden f i e ld  &  Nico l s on ,  Grea t  Br i t a i n .  

5 9 .D e  V ee r  M .W .  an d  V an  D e n  Bo s  R .  ( 19 9 9) .  A  c r i t i c a l  r ev i ew  o f  

me t ho do l o gy  and  in t e r p r e t a t io n  o f  mi r r o r  s e l f - r ec og n i t i o n  r e s e a r ch  

in  n on h u ma n  p r i m a t es .  A n i m a l  B e ha v io ur ,  5 8 :  4 5 9- 46 8 .  

6 0 .D e  W a a l  F .  B .  M .  ( 2 0 05 ) .  O u r  I n ner  A p e:  a  l e a d in g  p r i m a t o l og i s t  

e xp la in s  w hy  w e  a r e  w ho  w e  ar e .  R i ve rh ead  b o ok s ,  U n ive r s i t y  o f  

M ich ig an .  

6 1 .D e  Waa l ,  F .  B .  M .  ( 20 0 8) .  Pu t t i n g  t h e  A l t r u i s m Back  in t o  

A l t r u i s m:  The  E vo l u t io n  o f  E mp a th y .  An nu a l  Re v i ew  P s ych o log y .  

59 : 2 79 - 30 0  

6 2 .D e g l e r  C . N .  ( 19 91 ) .  In  s earch  o f  h um a n  n a tu re :  T h e  dec l in e  an d  

r ev i v a l  o f  D a r w in i s m  in  A m er ican  s o c ia l  t h ou g h t .  O x f o r d  

U n i ve r s i t y  P r es s ,  N e w  Y o rk .  

6 3 .D enn e t  D .  C .  (1 99 0 ) .  Me me s  an d  t h e  exp lo i t a t i o n  o f  t he  

i ma g in a t i o n .  T h e  J ou r na l  o f  A es th e t i c s  a nd  A r t  Cr i t i c i s m .2   ( 4 8 ) :  

12 7 - 1 35 .  

6 4 .D o lh in ow  P .  J .  an d  B i s ho p  N .  ( 19 70 ) .Th e  d e ve lo p me n t  o f  mo to r  

s k i l l s  a nd  s o c i a l  r e l a t i o n s h i p s  a mo ng  p r i ma t es  t h r ou g h  p l ay .  

M i nn es o t a  S ym po s ia  o n  C h i ld  P s y cho lo g y .  4 : 1 4 1 - 1 98  U n iv e r s i ty  o f  

M in es o t a  P r es s ,  M in n e ap o l i s .  
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6 5 .D u nb ar  R .  I .  M .  ( 19 96 ) .  G r oo m in g ,  g o ss i p  an d  th e  e vo l u t io n  o f  

l a ng ua g e .  F ab e r  &  F ab e r ,  Lo nd o n .  

6 6 .D u nb ar  R .  I .  M .  ( 20 03 ) .  T h e  S o c i a l  B r a in :  M in d ,  L an gu ag e ,  an d  

S oc i e ty  i n  Ev o lu t i on a ry  P e r spec t iv e .  A nn ua l  R e v i ew  

A n thr o p o lo g y . 32 :  1 6 3 - 81 .  

6 7 .D u nb a r  R . I . M. .  ( 1 99 8) .  Th e  Soc i a l  B ra in  H y p o th es i s .  E v o lu t io n ar y  

A n thr o p o lo g y .  p . 1 78 - 19 0  

6 8 .D u n l ap  K .  ( 19 1 9) .  A r e  t he r e  an y  I n s t i nc t s ?  J ou r na l  o f  A b n or m a l  

P s y ch o lo gy  1 4 :  3 0 7 - 1 1 .  

6 9 .E k man  P  a nd  D a v i ds o n  R .  J .  ( 1 99 4 ) .  T h e  Na tu r e  o f  Em o t io n .  

O xf o r d  Un iv e r s i ty  p r e s s ,  N e w  Y or k .  

7 0 .E l r edg e  N .  an d  G ou ld  S .  J .  ( 1 97 2) .  P u nc tua t ed  E qu i l i b r iu m:  A n  

a l t e r n a t i v e  to  p h y l e t i c  g r a d u a l i s m.  I n :  ( E D  T .  S ch op f ,  p .  8 2 - 1 15 )  

Mo d e l s  i n  Pa leo b io l og y ,  W .  H .  F re e man ,  S an  F ran s i s co .  

7 1 .E r w in  J . ,  M ap l e  T .  L . ,  M i t ch e l l  G .  ( 19 7 9) .  Ca p t i v i t y  an d  

B eh a v io u r :  P r i m a t es  i n  B r e ed in g  C o l o n ies ,  L a bo r a tor i e s  a nd  Z oos .  

V an  N o s t r a nd  R e i n h o l d  C o mp an y ,  N ew  Y or k .  

7 2 .E t t l i ng e r  G . an d  W i l so n  W .A .  ( 19 9 0) .  Cr o s s - mo d a l  p e r f o r ma n ce :  

beh av io u r a l  p r o c e s s e s ,  phy l og en e t i c  c on s id e r a t io ns  an d  neu r o na l  

mec h an i s ms .  B eh a v io ur a l  B r a in  R es e a r ch ,  4 0 :  16 9 - 9 2 .  

7 3 .F ed ig an  L .  M .  an d  S t r u m S . C .  ( 1 99 9) .  A  b r i e f  h i s t o r y  o f  p r i ma t e  

s tu d i e s :  N a t io n a l  t r ad i t i o n s  d i s c ip l i na ry  o r i g in s  an d  s t ag es  i n  

N or th  A mer i can  f i e l d  r e s ea r ch .  I n :  ( Eds .  Do lh in ow  P .  an d  F u en t es  

A ,  p2 5 8- 26 9 )  T he  N on h um a n  P r im a te s ,  M ay f i e l d  P r e s s ,  N ew  Y o r k .  

7 4 .F i s h e r  R .  A .  ( 19 3 0) .  T he  G ene t i ca l  T heo r y  o f  Na t ur a l  S e l ec t i on .  

C l a r e nd o n  P res s ,  O x f o r d .  

7 5 .F i t ch  W .  T .  ( 20 00 ) .  T h e  e vo lu t io n  o f  s pe e ch :  A  co mp ar a t iv e  

r ev i ew .  T r en ds  in  C og n i t i v e  S c i e n c e ,  4 :  2 5 8 - 26 7 .  

7 6 .F le ag l e  J .  G .  ( 1 9 88) .  P r im a te  Ad ap ta t io n  an d  E vo lu t ion .  A cad e mic  

P re s s  I nc . ,  S an  D iego ,  C a l i f o rn i a .  

7 7 .F o do r  J .  A .  ( 19 8 3) .  T he  M o du la r i t y  o f  t h e  M i nd .  M I T  P r es s ,  

Ca mb r id g e .  

7 8 .F o s s ey  D .  ( 19 8 3) .  G or i l l a s  i n  t he  M is t .  H o u gh t o n  M i f f l i n  

Co mp an y ,  L on d on .  
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7 9 .F r ag as zy  D . ,  I z a r  P . ,  V i s a l b e r g h i  E . ,  O t to n i  E .  B .  an d  d e  O l i v e i r a  

M.  G .  (2 004 ) .  Wi ld  cap uch in  mo nk ey s  ( Cebu s  l i b id i no sus )  u s e  

an v i l s  an d  s to n e  p o un d ing  t oo l s .  A m e r ica n  Jo u r n a l  o f  

A n thr o p o lo g y .  4 ( 6 4 ) :  3 5 9 - 3 6 6 .  

8 0 .F r eu nd l i c h  Y .  ( 1 9 80 ) .  M e th o d o log i e s  o f  s c i en c e  a s  t o o l s  f o r  

h i s t o r i c a l  r e s e a r c h .  S tu d i es  i n  H i s to r y  an d  P h i l o s op h y  o f  Sc i en ce ,  

11 : 2 57 - 26 6 .  

8 1 .G a ld i k a s  B .M . F .  ( 19 99 ) .  R ef l e c t i on s  o f  Eden:  M y  l i f e  w i t h  

O r an gu ta ns  i n  B orn eo .  O r i on  P u b l i s h ing  G r o up .  

8 2 .G a l l ag h e r  H .  L .  a nd  F r i th  C .  D .  ( 2 00 3) .  F u nc t i o na l  I ma g in g  o f  

T h eo r y  o f  M in d .  T r e nd s  i n  C o g n i t iv e  S c ien ces .  1 7  ( 2 ) :  77 -8 2 .  

8 3 .G a l l i s t e l  C . R .  ( 2 00 0) .  T h e  r e p l a c e me n t  o f  g en e r a l -p u r p os e  th eo r i e s  

w i t h  a d a p t i v e  s p e c i a l i za t i o n s .  I n :  ( E d .  M .  S .  G az zan g i a )  The  New  

Co g n i t i v e  N eu ro s c i e n c es ,  M as s .  I T  P r es s ,  C a mb r id g e .  

8 4 .G a l lu p  G .  G .  J r .  ( 197 0 ) .  C h i mp an z e es :  S e l f - r e c og n i t i o n .  Sc i en ce ,  

16 7 :  86 -87 .  

8 5 .G a l to n  F .  ( 1 9 01 ) .  T he  P o s s ib l e  I mpr o v e men t  o f  t h e  H u ma n  B r e e d  

un d e r  t h e  E x i s t i n g  C on d i t io ns  o f  L aw  and  S en t i me n t .  M a n .  ( 1 ) :  

16 1 - 1 64 .  

8 6 .G h i s e l in  M .  T .  ( 1 96 9) .  T h e  T r i um p h  o f  t h e  D a rwin ia n  M eth od .  

Un ive r s i t y  o f  Ca l i fo rn i a  P r e s s ,  Be rke l ey .  

8 7 .G h i s e l in  M .  T .  ( 1 97 3) .  D ar w in  a nd  E vo lu t io n a ry  P sy cho l og y .  

Sc i en ce .  1 7 9  ( 4 07 7 ) :  9 64 - 9 6 8 .  

8 8 .G ig e r en ze r  G .  and  H ug  K .  (1 99 2) .  Do ma in - S pe c i f i c  r e a son in g :  

Soc i a l  co n t r ac t s ,  chea t ing  and  pe r spec t i ve  ch ange .  Co g n i t io n .  

3 ( 4 3 ) :  12 7- 1 71 .  

8 9 .G o od a l l  J .  ( 1 97 0) .  To o l  u s in g  in  P r i ma te s  an d  O the r  V e r t eb ra t e s .  

A d va n ce s  in  t h e  s t u d y  o f  B e h a v io ur .  3 :  19 5 - 2 50 .  

9 0 .G o od a l l  J .  ( 1 97 1) .  I n  t h e  Sh ad o w o f  M an .  H o ug h ton  M i f f l i n  

Co mp an y ,  L on d on .  

9 1 .G o od a l l  J .  ( 1 98 6) .  T h e  C h im p an z ees  o f  G o m be :  pa t t e r ns  o f  

beha v io u r .  Ha rva r d  Un ive r s i t y  P r e s s ,  Harva r d .  
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9 2 .G o od a l l  J .  ( 1 99 3) .  Ch i mp an z ees  –  Br id g ing  th e  G ap .  ( ED  Cav a l i e r i  

P .  an d  S in ge r  P . )  T h e  G r ea t  A pe  Pr o jec t .  Fou r th  Es t a t e  L i mi t ed ,  

L o nd on ,  G r ea t  B r i t a in .  

9 3 .G o u l d  J .  S .  ( 1 9 80) .  I s  a  new  an d  g en e r a l  t h e o r y  o f  ev o lu t i on  

e me r g in g ?  Pa leo b i o log y .  6 ( 1 ) :  11 9 - 13 0  

9 4 .G o u l d  S .  ( 1 9 81 ) .  T h e  M is m e a s u r e  o f  M a n .  N o r ton ,  N ew  Y or k .  

9 5 .G o u l d  S .  J .  ( 19 77 ) .  O nto g en y  a n d  P h y lo g e n y .  Be lkn ap  P r es s  o f  

H ar va r d  U n iv e r s i t y  P re s s .  Ca mb r id g e ,  M as s a c hu s e t t s .  

9 6 .G o u l d  S .  J .  ( 19 82 ) .  D ar w i n i sm a nd  t h e  ex p ans i o n  o f  ev o l u t io n a r y  

th eo ry .  Sc i en ce  21 6 :  3 8 0 - 38 7 .  

9 7 .G o u l d  S .  J .  ( 20 03 ) .  I  H av e  L a n de d:  S p l as h es  a n d  R e f l e c t io ns  in  

Na tu r a l  H i s t o r y .  V i n t ag e ,  Lo nd on .  

9 8 .G o u l d  S .  J .  an d  L e w o n t in  R .  C .  ( 1 9 79 ) .  T he  S p an dr e l s  o f  S a n  

M ar co  an d  th e  P an g lo s s i an  P a rad ig m:  A  c r i t i q ue  o f  t h e  

A d a p t a t io n i s t  P r o g r a mme .  

9 9 .G o u ld  S .  J .  an d  V r ba  E .  S .  ( 1 98 2) .  Ex ap ta t i o n  –  A  Mis s ing  T e r m i n  

th e  S c i en ce  o f  Fo rm.  P a l e o b io log y .  8 ( 1 ) :  4 - 15 .  

1 0 0 . G ou ld  S . J . ,  E l r ed g e  N .  ( 19 93) .  P un c tu a t ed  E q u i l i b r i u m c o mes  o f  

ag e .  N a t u r e .  3 6 6 :  2 23 - 2 2 7 .  

1 0 1 . G r e go ry  A .  ( 2 00 1 ) .  E ure ka !  Th e  B i r t h  o f  S c i e nce .  I con  Bo ok s ,  

D ux f o r d .  

1 0 2 . G un d l in g ,  T . ,  2 0 05 .  F i r s t  i n  L ine :  T r ac ing  our  Ape  An ces t r y .  

Y a l e  U n i ve r s i t y  P re s s ,  N ew  H a ven  & L on d on .  

1 0 3 . H a ig  B .  D .  D ur r an t  R .  ( 2 0 0 0) .  T h eo r y  ev a lu a t i on  i n  E v o lu t i on a r y  

P sy ch o logy .  Psycho lo g i ca l  i n q u i ry .  1 1 :  34 - 38 .  

1 0 4 . H a ig  D .  ( 2 00 6 ) .  W ei s ma n  R u le s !  O K ?  E p ig en e t i c s  and  t he  

La mar ck i an  t e mp t a t io n .  

1 0 5 . H a mi l to n  W .  J .  ( 198 5) .  D emo g ar ph i c  co n se qu en ces  o f  a  f o od  a n d  

w a t e r  s ho r t ag e  t o  d e se r t  C h a c ma  B ab o o ns ,  P ap i o  U r s in us .  

In t e rn a t io na l  Jo ur n a l  o f  P r im a to log y .  5   ( 6 ) :  45 1 - 4 62 .  

1 0 6 . H a mi l to n  W .  J . ,  B us s e  C . ,  S mi th  K .  ( 19 8 2) .  A do p t io n  o f  i n f an t  

o r ph an  ch a c ma  b ab oo ns .  A ni m a l  B e ha v io ur .  3 0 : 2 9 - 34 .  

1 0 7 . H ar t ma nn  R .  ( 19 04 ) .  An thr o p o id  Apes .  T r en ch ,  T ru b ne r  &  Co . ,  

Lo nd on .  
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1 0 8 . H au s e r  M .  D . ,  K r a l ik  J .  a nd  B o t to - M a han  C .  ( 1 9 9 9) .  P r ob le m 

s o lv in g  a n d  f un c t i on a l  d es i g n  f e a tu r e s :  e xp e r i me n t s  on  co t to n - to p  

t a mar i ns ,  S ag u in us  O ed ipu s  O e d i pu s .  An im al  B eha v io u r .  57 :  56 5  –  

58 2 .  

1 0 9 . H aw k es  K .  B lu r to n  J . N . G .  ( 2 00 5 ) .  H u man  ag e  s t r u c tu r e s ,  

pa l eo d e mo gr ap hy ,  an d  th e  g r an d moth e r  hy po th es i s .  I n :  ( ED  E .  

V o l and ,  A .  C ha s i o t i s ,  W .  S c h i e f e n h ov e l ,  p .  1 1 8– 14 0 )  

G r an dm o th er h oo d:  t he  e vo l u t ion a r y  s i g n i f i c an ce  o f  t h e  s e c on d  h a l f  

o f  f e m a l e  l i f e .  R u t g e r s  U n i v e r s i t y  P res s ;  N ew  Br u n s w ic k .  

1 1 0 . H aw len a  H . ,  Bash r ay  D . ,  A br a msk y  Z  an d  K r as no v  B .  R .  ( 2 00 7 ) .  

Ben e f i t s ,  co s t s  an d  co n s t r a i n t s  o f  an t i - p a r a s i t i c  g r o o mi n g  in  ad u l t  

an d  ju v e n i l e  r o den t s .  E tho lo gy ,  1 13 :  3 9 4 - 4 02 .  

1 1 1 . H az a r d  P .  ( 1 96 3) .  T h e  E ur o p ean  m in d  16 80 - 17 15 .  N ew  A mer i ca n  

L ib r a r y ,  N ew  Y or k .  

1 1 2 . H en n i g  W .  ( 19 6 5) .  P hy lo ge n e t i c  S y s t e ma t i c s .  A nn ua l  R e v i ew  o f  

En tom o lo gy .  10 :  9 7 - 1 1 6 .  

1 1 3 . H er r n s t e i n  R .  J .  ( 1 97 2) .  N a t u r e  a s  n u r tu r e :  b e h av io r i s m a nd  th e  

in s t in c t  d o c t r in e .  Beha v ior i sm  1 :  2 3 - 52 .  

1 1 4 . H er r n s t e i n  R .  J .  a n d  M ur r ay  C .  ( 1 99 4) .  T h e  Be l l  Cur v e :  

In t e l l i g en ce  an d  C l a ss  S t r uc tur e  i n  A m er i can  L i f e .  F r ee  P re s s ,  New  

Y or k .  

1 1 5 . H es s  J . ,  N o vak  M .  A .  an d  P o v in e l l i  D .  J .  ( 1 99 3 ) .  ‘ N a tu r a l  

P o in t i ng ’  i n  a  r h es us  mo nk ey ,  b u t  n o  ev i d e n c e  o f  e mp a t hy .  Anima l  

B eh a v io u r .  4 6 : 10 2 3- 10 2 5 .  

1 1 6 . H ey es  C .  M .  ( 19 9 8) .  T h eo ry  o f  mi n d  in  n on hu ma n  p r i m a t es .  

B eh a v io u r a l  an d  B r a in  S c i en c e s ,  21 :  10 1 - 1 34 .  

1 1 7 . H i r s ch  J .  ( 1 9 7 1 ) .  G en e t i c s  &  C o mp e t e n c e :  D o  H er i t ab i l i t y  

I n d i c es  P r e d i c t  e d u c ab i l i t y ?  I n :  ( E D  M cV i c k e r  H .  J . ) .  H um a n  

In t e l l i g en ce .  R u tg e r s  U n iv e r s i ty ,  N ew  Br u s wi c k ,  N ew  J e r s ey .  

1 1 8 . H o lco mb  H .  R .  (2 000 ) .  Lak a to s  mee t s  Ev o lu t io n a ry  Psy cho lo gy ,  

o r  d o es  h e?  P s y ch o lo g i ca l  i nq u i r y .  1 1 :  3 4 - 38 .  

1 1 9 . H oo to n  E .  ( 1 94 2) .  M an ’ s  P oo r  R e la t i o ns .  C ou n t r y  L i f e  P r es s ,  

G ar den  C i t y ,  N e w  Y o r k .  
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1 2 0 . H op k ins  W .  D . ,  Was hb ur n  D .  A .  a nd  H y a t  C .  W .  ( 19 9 6) .  V id eo -

t a s k  A c q u i s i t i o n  i n  Rh es u s  M o n k ey s  ( Macaca  mu la t t a )  a nd  

Ch i mp an ze es  ( Pa n  T r og lo dy t e s ) :  A  Compara t i ve  Ana ly s i s .  

Pr im a te s .  3 7 ( 2 ) :  1 97 - 2 0 6 .  

1 2 1 . H uf f man  M .  A .  ( 1 98 4 ) .  T r an s mi s s i on  o f  n on - a da p t i v e  b e h av iou r .  

J ou r n a l  o f  H u man  E v o lu t io n .13 :  7 2 5- 73 5 .  

1 2 2 . H uf f man  M .  A .  ( 1 98 6 ) .  S to ne  H a nd l in g  by  J ap an es e  M a c aq u es  

(M a cac a  fu s ca ta ) :  I mp l i c a t i on s  f o r  To o l  U s e  o f  S t on e .  P r i m a t es .  

27 ( 4 ) :  4 1 3 - 42 3 .  

1 2 3 . J a me s  W .  ( 1 89 0 ) .  P r inc ip l e s  o f  Psyc ho lo gy .  H o l t ,  N ew  Yo r k .  

1 2 4 . J an n  R .  ( 1 99 2 ) .  E vo lu t io na r y  P hy s i og no my  a nd  D a r w i n ’ s  

Ex pr es s io n  o f  t he  E mo t io ns .  V i c to r ia n  Rev i ew .  8 (2 ) :  1 -27  

1 2 5 . J o h n so n  S .  E .  ( 2 0 0 3 ) .  L i f e  h i s to r y  an d  th e  c o mp e t i t i v e  

en v i r o n men t :  t r a j e c t o r i e s  o f  g r ow th ,  ma t u r a t io n ,  a nd  r e p r o d uc t io n  

ou tp u t  a mo n g  ch a c ma  b a bo on s .  Am er i can  Jo u r n a l  o f  P hy s i ca l  

A n thr o p o lo g y .  1 28 :  83 - 9 8 .  

1 2 6 . J on es  M .  an d  P i l l a y  N .  ( 20 04 ) .  F or ag in g  in  c a p t iv e  h a madry as  

babo on s :  i mp l i c a t i o n s  f o r  en r i ch me n t .  A pp l i e d  A n im a l  B eh a v i ou r  

Sc i en ce .  8 8 :  1 0 1 - 11 0 .  

1 2 7 . J oy ce  P .  ( 19 81 ) .  So u th  A f r i ca ’ s  Y es t e r d ay s .  The  R eade r ’ s  D iges t  

A s so c i a t i o n  S o u t h  A f r i ca  ( P ty ) ,  C ap e  Tow n .  

1 2 8 . J un g  W .  E .  ( 20 03 ) .  T h e  inn e r  E y e  th eo ry  o f  l aug h te r .  M in dr e ad e r  

s i gna l s  cooper a to r  va lu e .  E vo lu t io na r y  P s y ch o l og y ,  1 :  2 1 4 - 2 53 .  

1 2 9 . K an ne me y er  J .  L .  ( 1 98 4 ) .  G e s k i ed en i s  v a n  d i e  A f r i ka a n s e  

L i t e r a tu ur .  Acad emic a ,  P r e t o r i a  

1 3 0 . K aw ai  M .  ( 19 6 5) .  N ew ly -acqu i r ed  P r e - cu l tu r a l  Beh av io u r  o f  t he  

na tu r a l  t r o op  o f  J ap an es e  M on k ey s  on  K os h i ma  I s l e t .  P r im a tes .  

6 ( 1 ) :  1 - 30 .  

1 3 1 . K ed dy  A .  C .  ( 19 8 6) .  F e ma l e  M at e  C h o ic e  i n  V er ve t  M o nk ey s  

(C er co p i t h e cu s  a e t i op s  s a ba es u s ) .  A m er i ca n  Jo u r na l  o f  

P r im a to l og y .  1 0 :  1 2 5 - 13 4  

1 3 2 . K ed dy -He c to r  A .  C .  ( 1 9 92 ) .  M a t e  C h o ic e  in  N o n - h u ma n  P r i ma t es .  

Am er ican  Z o o log y .  3 2 :  6 2 - 7 0  
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1 3 3 . K een an  J .  P . ,  N e l so n  A . ,  O’Co no r  M . ,  an d  P au sca l - Leo n e  A .  

( 2 00 1 ) .  S e l f - r e co g n i t i on  a n d  the  r ig h t  h e mi sp h e r e .  Na tu r e ,  4 09 :  

30 5 .  

1 3 4 . K ev er ne  E .  B . ,  M a r t en s z  N .  and  T u i t e  B .  ( 1 98 9 ) .  B e t a - e nd or p h in e  

co n ce n t r a t io ns  in  c e r eb r os p i n a l  f l u id  o f  mon k e y s  a r e  i n f lu en c ed  b y  

g r oo mi ng  r e l a t i o ns h ip s .  P s y c ho n e ur o en do cr in o log y ,  1 4 : 15 5 - 1 61 .  

1 3 5 . K i r by  S .  a nd  H u r fo r d  J .  R .  ( 2 00 2) .  Th e  e me r g en ce  o f  l i n gu i s t i c  

s t ru c t u r e :  an  o v e rv i ew o f  t h e  I t e r a t ed  Le a rn in g  M o de l .  I n :  ( ED  A  

Cang e lo s i  an d  D  P a r i s i ,  p . 1 2 1 - 1 48 )  S t im u la t in g  th e  E vo lu t io n  o f  

L an gu a ge .  S p r in ge r  V er l ag ,  Lo nd on .  

1 3 6 . K i r ch e r  T .  T .  J . ,  S e n io r  C . ,  Bu l l mor e  E . ,  Br a mmer  M . ,  Bens o n  P .  

J . ,  S i m mo ns  A . ,  B a r t e l s  M . ,  an d  D av i d  A . S .  ( 20 01 ) .  R ec og n i z in g  

on e ’ s  o w n  f ace .  Cogn i t i on .  7 8 :  B 1- B 1 5  

1 3 7 . K le i n  R .  G .  ( 1 99 9) .  T h e  H um a n  Career :  H um an  B io log i ca l  an d  

Cu l tu r a l  O r ig in s  2 n d  Ed .  Th e  U n iv e r s i t y  o f  Ch ic ag o  P res s ,  

Ch i cago .  

1 3 8 . K og an  B .  A .  ( 20 0 4)  F r o m s a d  to  g l ad :  I s  y o u r  ch i ld  s u f f e r in g  

f r o m s e as on a l  a f f e c t iv e  d i s o r de r?  V i br a n t  L i f e .  

1 3 9 . K r a gh  H .  ( 1 98 7 ) .  A n  I n t r o du c t i on  t o  t h e  H i s to r i og r ap h y  o f  

Sc i en ce .  C a mbr id g e :  C a mb r i d g e  U n i v e r s i t y  P r e s s .  

1 4 0 . K ud o  H .  ( 19 8 7) .  Th e  s tu dy  o f  v oc a l  co m mu ni c a t i on  o f  w i l d  

man d r i l l s  i n  C a mer oo n  in  r e l a t io n  to  t he i r  s o c i a l  s t r uc tu r e .  

Pr im a te s ,  2 8 (3 ) :28 9 - 30 8 .  

1 4 1 . K uo  Z .  Y .  ( 19 21 ) .  G iv in g  u p  i n s t i nc t s  i n  p sy ch o lo g y .  Jou r na l  o f  

Ph i lo s op hy  1 8 :  6 4 5 - 64 .  

1 4 2 . L a t t a  J . ,  H o pf  S . ,  a nd  P l oo g  D .  ( 1 9 67 ) .  O bs e r v a t io n s  o n  ma t in g  

beh av io u r  an d  s ex u a l  p l ay  in  t h e  sq u i r r e l  mo n ke y  (S a i m ir i  

s c iu r eu s ) .  Pr im a te s ,  8 : 229 -246 .  

1 4 3 . L e a  S . E . G .  ( 2 0 0 0 ) .   T h e  b a ckg r o u n d  to  h o mi n i d  in t e l l i g e n c e .  I n :  

( E ds .  C or b a l l i s  M . C .  a nd  L e a  S .E .G .  p .1 6 - 3 9 )  T h e  D es c e n t  o f  

M i nd :  P s y c ho lo g i c a l  p er s p e c t i ves  on  h o m in i d  e vo lu t io n .  U n iv e r s i t y  

P r es s ,  O xf o r d ,  N ew  Y or k .  
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144 .Leahey  T .  H .  ( 1987 ) .  A  H is to r y  o f  P s y c ho lo g y ;  M a in  C u r re n t s  i n  

p sycho lo g ica l  T h ou g h t .  2n d  ed .  P r e n t i c e - H a l l  I n t e r n a t io n a l  ( U K )  

L i mi t ed ,  L o n do n .  

145 .Leahey  T .  H .  ( 1992 ) .  A  H i s t o r y  o f  P s y c ho lo g y ;  M a in  C u r re n t s  i n  

p sycho lo g ica l  T h ou g h t .  3 rd  ed .  P r en t i c e -H a l l  I n t e r n a t io na l  (U K )  

L i mi t ed ,  L o n do n .  

1 4 6 . L e i gh ty  K .  A .  a nd  F r ag as zy  D .  M .  ( 200 3 ) .  J oy s t i ck  a cq u i s i t i o n  i n  

t u f t ed  capuch in s  (C eb u s  a p e l la ) .  A n i m a l  Co g n i t ion .  6 :  14 1 - 1 48 .  

1 4 7 . L ew i n  R .  ( 1 99 9 ) .  H u m an  E vo lu t io n :  A n  I l l u s t r a t ed  

I n t r o du c t i on .4 t h  E d .  Edw a r d s  B r o th e r s ,  I n c . ,  M as s a c hu s e t t s ,  U .S . A .  

1 4 8 . L ew i n  R .  and  F o ley  R .  A .  ( 200 5 ) .  P r inc ip l e s  o f  H u m a n  E vo lu t ion .  

2 n d  ed .  B l a c kw e l l  p u b l i s h in g  L t d .  O x f o r d ,  U K .  

1 4 9 . L ew i s  C .  L .  E .  ( 2 00 1 ) .  A r thu r  H o l me s ’  V i s io n  o f  a  G eo log i c a l  

T i mes ca l e .  I n :  ( E D  C . L . E  L ew is .  a nd  S .  K n e l l ,  p .1 21 - 13 8)  T h e  Ag e  

o f  t h e  E a r th :  f r om  40 0 4  B . C .  t o  A .  D .  2 0 02 .G e o l o g i c a l  S o c i e t y ,  

S p e c i a l  P u b l i c a t i o n s ,  L o n d o n .  

1 5 0 . L ew o n t in  R .  C .  ( 1 9 90 ) .  E vo lu t io n  o f  co gn i t i on .  I n :  ( ED  D .  N .  

O s he r o n  an d  E .  E .  S mi th ,  p .2 2 9 - 24 6 )  An  in v i t a t ion  to  co gn i t i v e  

s c i en ce :  T h in k i n g .  C a mb r i d g e ,  M A :  M I T  P r es s .  

1 5 1 . L o eb  J .  ( 19 1 8) .  F o r ced  M o v em e n t s ,  T r o p i s m s ,  an d  A n im a l  

Co n du c t ,  J .  B .  L ip p in co t t  C o mp an y ,  P h i l ad e lp h ia .  

1 5 2 . L o w ry  R .  ( 19 7 1) .  T he  E vo l u t ion  o f  P s y c ho lo g i ca l  T h e o r y .  MI T  

P r es s ,  C h ic a g o .  

1 5 3 . M ag e e  B .  ( 1 99 8 ) .  T h e  s to r y  o f  P h i lo s o p hy .  D K  P u b l i s h i n g ,  N ew  

Y or k .  

1 5 4 . M ai  L . M . ,  O w l  M .Y . ,  K e r s t i ng  M . P .  ( 20 05 ) .T he  Ca m br i dg e  

D ic t i on a r y  o f  H um a n  B i o lo g y  a n d  E v o lu t io n .  Ca mbr id g e  

U n i v e r s i t y ,  C a mb r id g e .  

1 5 5 . M an g e r  P .  R .  ( 2 0 0 6 ) .  A n  e x a mi n a t i o n  o f  ce t acean  b r a i n  s t r uc t u r e  

w i th  a  n o v e l  h y p o t he s i s  c o r r e l a t i ng  t h e r mo g e ne s i s  t o  t h e  e vo lu t io n  

o f  a  b ig  b r a in .  B io l o g i ca l  R ev i e w .  8 1 :  2 9 3 - 33 8 .  

1 5 6 . M an n ing  A .  ( 1 96 7) .  A n  I n t r o du c t i on  t o  A n im a l  B e ha v i ou r .  

E d w ar d  A r n o l d ,  L on do n .  
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1 5 7 . M ar a i s  E .  ( 19 39 ) .  M y  F r i en ds  th e  B a b o on s .  Me th u en  & Co ,  

Lo nd on .  

1 5 8 . M ar a i s  E .  ( 19 69 ) .  T he  S ou l  o f  t h e  A p e .  H u man  a nd  Ro u s s ea u ,  

Cap e  To w n .  

1 5 9 . M ar a i s  E .  ( 19 69 ) .  T he  S ou l  o f  t h e  A p e .  S t eph an  P h i l l i p s  (P ty )  

L td ,  S o u th  Af r i ca .  

1 6 0 . M ar a i s  E . N .  ( 1 97 0 ) .  T h e  So u l  o f  t h e  W h i t e  An t .  H u man  a nd  

Ro u ss e au ,  P r e t o r i a .  

1 6 1 . M ar ks  J .  ( 1 9 95 ) .  H u m a n  B io d er v i s t y  G en es ,  R ac e  a n d  H i s to r y .  

W al t e r  d e  G r uy t e r ,  N ew  Y o r k .  

1 6 2 . M ay r  E .  a nd  P r ov ine  W . B.  ( 1 98 0) .  T h e  Evo lu t io na ry  Syn t h es i s :  

P er s p e c t i v es  on  th e  U n i f i c a t ion  o f  B i o lo g y .  H a r va rd  U n iv e r s i t y  

P r es s ,  C ambr id g e .  

1 6 3 . M cCow n  T .  an d  K e n ne dy  K .  ( 1 97 2 ) .  C l im b in g  m an ’ s  f am i l y  t r e e :  

a  co l l e c t i o n  o f  m a j o r  w r i t i n g s  o n  h um a n  ph y l og en y ,  1 69 9  to  1 9 7 1 .  

P r en t i ce - H a l l ,  En g lew oo d  C l i f f s ,  N ew J e r s ey  

1 6 4 . M cD o ug a l l  W .  ( 1 90 8 ) .  A n  In t r o du c t i on  to  S oc i a l  P s y ch o lo gy .  

M e th u e n ,  L on d on .  

1 6 5 . M cD o ug a l l  W .  ( 1 91 2 ) .  P s ych o log y :  T h e  S tud y  o f  Beha v io ur .  

W i l l i a ms  an d  N o r g a t e ,  L o n d o n .  

1 6 6 . M et z in g e r  T .  ( 2 0 00 ) .  Neur a l  C o r r e la t e s  o f  C o n s c io us n e s s .  M I T  

P r es s ,  C ambr id g e .  

1 6 7 . M i l l e r  A .  L .  (2 00 5) .  Ep id e mi o l og y ,  e t i o lo gy  and  n a t u r a l  

t r e a t me n t  o f  s ea s o n a l  a f f e c t i v e  d i s o r d e r .  Al t e r n a t i v e  Med ic in e  

Rev i ew ,  1 0 : 5 - 1 3 .  

1 6 8 . M on tagu  A .  ( 1 94 1) .  Th e  co n c ep t  o f  r ace  i n  l i gh t  o f  gen e t i c s .  

Jo ur n a l  o f  H er ed i t y ,  23 :  24 1 - 24 7 .  

1 6 9 . M oo r ing  M .  S . ,  Mck e nz i e  A .  A .  and  H ar t  B .  L .  ( 1 99 6) .  G r oo mi n g  

in  i mp a l a :  r o l e  o f  o r a l  g r o o mi n g  in  r e mo v a l  o f  t i ck s  an d  e f f ec t s  o f  

t i c ks  i n  i n c r e as in g  g r o o mi n g  r a t e .  P h ys io lo g y  an d  Beha v io ur .  5 9 :  

96 5 - 9 71 .  

1 7 0 . M or g an  L . C .  ( 1 89 6 ) .  H a b i t  an d  I ns t i n c t .  A r n o l d ,  L on d on .  
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1 7 1 . M or g an  T . H . ,  S t u r tev an t  A . H . ,  M ul l e r  H . J . ,  a nd  Br id ges  C .B .  

( 1 91 5 ) .  T h e  m e ch a n i s m  o f  M en de l l i a n  h er ed i t y  H en r y  H o l t ,  N e w  

Y or k .  

1 7 2 . M or r i s  A .G .  ( 2 0 09 ) .  Z u ck e r man  v e r s u s  M a r a i s :  a  p r i ma t o lo g i c a l  

co l l i s io n .  So u th  A f r i ca n  jo u r n a l  o f  S c i en c e ,  1 05 :  23 8 - 2 40 .  

1 7 3 . M ou ld  R .  F .  ( 20 0 7) .  P i e r r e  C u r i e ,  1 8 5 9- 19 0 6 .  Curren t  

O nc o lo g y .1 4 : 7 4 - 82 .  

1 7 4 . P a lo mb i t  R .  A . ,  S ey f a r t h  R .  M .  an d  C h en n ey  D .  L .  ( 1 99 7) .  T h e  

ad ap t iv e  v a l u e  o f  ‘ f r i en ds h i p s ’  t o  f ema l e  bab o on s :  exp e r i me n t a l  

an d  obse r va t i ona l  ev iden ce .  Anim a l  Beha v iou r .  54 : 5 99 - 6 1 4 .  

1 7 5 . P au lk  A .  C . ,  P h i l l i p s - P o r t i l l o  J . ,  D ac k s  A . M . ,  F e l l a s  J . ,  an d  

G r o ne nb e r g  W .  ( 2 00 8) .  T h e  P r o ce s s i n g  o f  co lo r ,  mo t io n ,  a nd  

s t i mu lu s  t i mi n g  a r e  an a to mi c a l ly  s eg r eg a t ed  in  th e  Bu mb leb ee  

Br a i n .  T h e  J ou r n a l  o f  N eu r o s c i en ce .  2 8 ( 2 5 ) :  63 19 - 63 22 .  

1 7 6 . P av lo v  I .  P .  ( 1 92 7) .  C on d i t i o n a l  R e f l e xe s .  D ov er  P u b l i c a t io ns ,  

N ew  Y o r k .  

1 7 7 . P en n i man  T .  K .  ( 19 52 ) .  A  H u n dr ed  Y e ar s  o f  A n th r op o lo g y .  2 n d  

Ed ,  D uc kw o r t h ,  L on do n .  

1 7 8 . P e r s aud  T .V . N .  ( 19 84 ) .  E a r l y  H i s to r y  o f  H um a n  A n a to m y :  F r o m  

A n t iq u i t y  t o  t h e  B e g in n i ng  o f  t h e  M o dern  E r a .  Ch a r l e s  C .  T ho ma s ,  

I l l i n o i s ,  U n i t ed  S t a t e s  o f  A mer i ca .  

1 7 9 . P in ke r  S .  ( 2 00 2 ) .  T h e  B la n k  S la t e .  P e ng u i n  B o o ks ,  L on do n .  

1 8 0 . P in ke r  S .  an d  Meh le r  J .  ( 1 98 8) .  C on ne c t i on s  a nd  sym bo l s .  M a ss  

M I T  p r e s s ,  Ca mbr i d ge .  

1 8 1 . P os t ma n  L .  ( 1 96 2 ) .  P s y ch o l og y  in  t h e  M a k i ng :  H i s to r i e s  o f  

Se l ec t ed  Res ear ch  Pr o b lem s .  A l f r ed .  A .  K n opf ,  I n c . ,  N e w  Yor k .  

1 8 2 . P ov in e l l i  D .  J . ,  P a r ks  K .  A .  an d  N o va k  M .  A .  ( 19 92 ) .  Ro le  

r e ve r s a l  by  r h es u s  mon ke y s ,  b u t  n o  e v id en c e  o f  e mp a th y .  A ni m al  

B eh a v io u r .  4 3 :  2 6 9 - 28 1 .  

1 8 3 . P ow e r  M .  ( 1 9 91 ) .  T h e  E g a l i ta r ia ns  -  H um a n  and  Ch im p an z ee  A n  

A n thr o p o lo g i ca l :  V i e w  o f  S o c ia l  O r ga n i za t i on .  Ca mb r i dg e  

U n i v e r s i t y  P r es s ,  C a mbr id g e .  

1 8 4 . P r e us s  T .  M .  ( 20 0 1) .  T h e  d i s c ov e ry  o f  c e r eb r a l  d iv e r s i t y :  A n  

un w el co me  s c i en t i f i c  r evo l u t io n .  I n :  ( ED  D  F a lk  an d  K .  G ib s o n)  
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E vo lu t io n a r y  A n a t o m y  o f  t h e  P r im a te  C er eb r a l  C or t e x .  C a mb r idg e  

U n i ve r s i t y  P r es s ,  N e w  Y o rk .  

1 8 5 . Ra mo n  F .  an d  G r o n en b er g  W .  ( 2 00 4) .  E le c t r i c a l  po ten t i a l s  

i nd i c a t e  s t i mu lus  expec t an cy  i n  t he  b r a in s  o f  an t s  and  b ee s .  

Ce l lu la r  a nd  M o lecu la r  Neu r ob io lo g y .  25 ( 2 ) :  3 1 3 - 32 7 .  

1 8 6 . Re es  A .  ( 2 0 0 6 ) .  A  p l a c e  t h a t  an s w er s  q u e s t io n s :  p r i ma t o lo g i c a l  

f i e ld  s i t e s  a nd  t h e  ma k i ng  o f  au th en t i c  o bs e r v a t io ns .   S t ud ie s  i n  

H i s to r y  a n d  P h i lo s op h y  o f  B io lo g y  a n d  B io m ed ica l  S c i e nc es .  

37 : 3 11 - 33 3 .  

1 8 7 . Re s co r l a  R .  A . ,  an d  W ag ne r ,  A .  R .  ( 19 7 2) .  A  t he o r y  o f  P av l ov i a n  

co nd i t i on in g .  V a r i t i on s  in  e f f e c t i v en e s s  o f  r e in f o r ce me n t  a nd  n o n -

r e in f o rce men t .  I n :  ( ED  Bl a c k  A .  a nd  P r ok as ky  W .  F . )  Class i ca l  

Co n d i t io n in g  I I .  App le ton -Cen tu ry -Cro f t s ,  New Yor k .  

1 8 8 . R i bn ick  R .  A .  ( 1 98 2) .  S h or t  H i s to r y  o f  P r i ma t e  F i e ld  S t ud ies :  

O ld  W o r ld  M o nk ey s  an d  A p es .  I n :  ( ED  F .  S pe nc e r ,  p .  4 9 - 7 1 ) .  A 

H is to r y  o f  A m er i ca n  P hy s i ca l  A n t hr o p o lo gy ,  1 9 3 0- 19 8 0 .  A c ad e mi c  

P r es s ,  U S A .  

1 8 9 . R i ch a r d s o n  R .  C .  ( 19 9 6) .  Th e  p r os p e c t s  f o r  an  E v o l u t io n a r y  

P sy ch o logy .  H u ma n  l ang u a g e  an d  h u ma n  r eas o n i ng .  M i nd s  an d  

Ma ch in es ,  6 :  5 4 1 - 55 7 .  

1 9 0 . R i ch t e r  F . M .  ( 1 9 86) .  K e lv in  an d  th e  A ge  o f  t h e  E a r th .  Jo ur n a l  o f  

G eo log y .  9 4 (3 ) :  395 - 401 .  

1 9 1 . Ro b in so n  D .  N .  ( 197 6) .  A n  I n t e l l e c t u a l  H i s to r y  o f  P s y c h o log y .  

M ac mi l l a n  P u b l i s h in g  C o . ,  I n c . ,  N ew  Y o r k .  

1 9 2 . Ro d man  P . S .  ( 1 9 99 ) .  W h i t h e r  P r ima t o l o g y ?  T h e  p l a c e  o f  p r i ma t es  

i n  co n t e mp o r a ry  an th r op o l og y .  A nn u a l  R e v i ew  i n  A n th r o p o l og y .  

28 : 3 11 - 33 9 .  

1 9 3 . Ro s en th a l  N .  E .  ( 19 9 3) .  D iag n os i s  an d  t r e a t me n t  o f  S ea s on a l  

A f f ec t iv e  d i s o rd e r .  Jo ur n a l  o f  t h e  A m er i ca n  M ed i ca l  A s s oc i a t ion .  

27 0 ( 2 2 ) :2 71 7 - 2 72 0 .  

1 9 4 . Ro s s i  P .  (1 9 75 ) .  H e r me t i c i s m,  r a t i on a l i t y ,  a nd  the  s c i en t i f i c  

r evo lu t i o n .  I n :  ( E D .  M .  Bo n e l l i  a nd  W .  S he a )  R e as o n ,  E xp er im e n t  

a n d  M ys t i c i s m  i n  t h e  S c i en t i f i c  R e vo l u t io n ,  S c i en ce  H i s t o ry  

P ub l i c a t i o n s ,  N ew  Y o r k .  
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1 9 5 . Ro u s s e au  L .  ( 1 98 2 ) .  T h e  D ar k  S t r ea m :  th e  S to r y  o f  E u g ene  

M a r a i s .  J on a th o n  Ba l l  P ub l i s h e r s ,  J oh an n e s bu r g ,  S o u th  A f r i ca .  

1 9 6 . Ro u s s e au  L .  ( 2 00 0 ) .  E ug en e  M a r a i s  a nd  t he  D a r win  S yn d r om e .  

Jon a th an  Ba l l  P u b l i she r s ,  J e pp es to w n ,  S o u th  Af r i ca .  

1 9 7 . Ro w e  A .  D . ,  Bu l lo ck  P .  R . ,  an d  M or r i s  R .  G .  ( 20 0 1) .  ‘ T heory  o f  

mi n d ”  i mpa i r men t s  and  th e i r  r e l a t i on s h ip  t o  ex ecu t ive  f un c t ion in g  

f o l lo w in g  f r o n t a l  l ob e  ex c i s io n s .  Br a in .  1 24 : 6 00 - 6 1 6 .  

1 9 8 . Ru me lh a r t  D .  E .  an d  M cC le l l and  J .  L .  ( 19 86 ) .  Para l l e l  

d i s t r ib u t e d  pr o ces s in g :  E xp l o r a t ion s  i n  t h e  m i c r o s t r uc tu r e  o f  

co gn i t i on  ( V o l .  1 :  F o un d a t i on s ) .  C a mbr id g e ,  M as s . :  M I T  P r es s ,  

Ca mb r id g e .  

1 9 9 . Ru s e  M .  ( 20 12 ) .  T h e  P hi los o p hy  o f  H u m an  E vo l u t io n .  C a mbr id ge :  

Ca mb r id g e  U n iv e r s i ty  P r es s .  

2 0 0 . S ch u l t z  A .  H .  ( 1 9 71 ) .  T he  r i s e  o f  P r ima t o lo gy  i n  t h e  t w en t i e t h  

c en tu r y .  In :  ( ED  J  B i eg e r t  an d  W.  Le u t en egg er ,  p . 2 -1 5 ) .  

P r o c eed i n gs  o f  t h e  T h i r d  i n t e r n a t io n a l  C o ng r es s  o f  P r im a to lo g y .  

Bu ch dr u cke re i  S ch u le r  A G .  S w i t ze r l an d .  

2 0 1 . S ey f a r th  R .  M .  a n d  C h en e y  D .  L . ,  ( 20 12 ) .  T h e  E vo lu t io na ry  

O r ig in s  o f  F r i en ds h ip .  Annu a l  Rev i ew  o f  p sych o logy .   6 3 :1 5 3- 77 .  

2 0 2 . S hap i r o  H .  ( 19 3 9) .  M ig ra t i on  a n d  en v i r o nm en t .  O x f o r d  

U n i ve r s i t y  P r es s ,  N e w  Y o rk .  

2 0 3 . S hap i r o ,  H .  ( 1 9 54 )  E a r n es t  A lb e r t  H o o t on ,  1 8 8 7- 1 95 4  ( ob i tu a ry ) .  

A m er i c an  A n t hr o p o lo g i s t  5 6 ( 6 ) :  1 08 1- 1 08 4 .  

2 0 4 . S he t t l ew or th  S .  J .  ( 19 9 8) .  C og n i t io n ,  E vo lu t io n  an d  B e ha v io u r .  

O xf o r d  Un iv e r s i ty  P re s s ,  O xf o rd .  

2 0 5 . S i mp s o n  G .  G .  ( 1 953 ) .  T he  B a ld w in  E f f ec t .  E vo lu t io n .  7  ( 2 ) :  1 1 0 -

11 7 .  

2 0 6 . S k inn e r  B .  F .  ( 1971 ) .  B ey o n d  F r e e d o m  a n d  D ig n i t y .  K n op f ,  N ew  

Y or k .  

2 0 7 . S k inn e r  B .  F .  ( 1974 ) .  Abou t  Behav io r i sm .  K no p f ,  N ew  Y o r k .  

2 0 8 . S k i nn e r  J .  D .  a nd  C h i mi mb a  C .T .  ( 2 0 05 ) .  The  M a m ma l s  o f  t h e  

S ou th e r n  A f r i can  S ub  r eg io n .  ( E D  M J  L aw es  p .  2 1 8 - 22 4 )  Pr im a te s .  

Ca mb r id g e  U n iv e r s i ty  P r es s ;  Cap e  T o w n ,  S o u th  A f r i c a .  



 - 168 -  

2 0 9 . S ma i l  D .  L .  ( 2 0 08 ) .  O n D eep  H i s to r y  a nd  the  B ra in .  U n iv e r s i t y  o f  

Ca l i f o r n i a  P r e s s .  L td .  Lon d on ,  En g l an d  

2 1 0 . S mi t h  C .  and  W is e  M .  N .  ( 19 89 ) .  E n er g y  a n d  E m p i r e :  A  

B io gr a p h ic a l  S tu d y  o f  L o yd  K e l v in .  8 6 6 .  Ca mb r id ge  U n i v e r s i ty  

P r es s ,  N ew  Y or k .  

2 1 1 . S pa rk s  J .  ( 1 98 2 ) .  Th e  Di s co ver y  o f  A n im a l  Beh av io ur .  B os t on :  

L i t t l e ,  B r o w n .  

2 1 2 . S penc e r  H .  ( 18 84 ) .  T he  M an  V er s u s  th e  S t a t e .  W i l l i a ms  an d  

N or ga te ,  L on d on .  

2 1 3 . S tep h ens o n  G .  ( 196 7) .  Cu l t u r a l  acq u i s i t i on  o f  s pe c i f i c  l e a r n ed  

r e s po ns e s  a mon g  r hes u s  mo n k ey s .  I n :  N eu e  E r g ebn i s s e  d er  

P r im a to l og ie ,  ( E D  D .  S t a r ck ,  R .  S ch ne id e r  &  H .  K uh n) ,  G u s tav  

F i s ch e r ,  S tu t tg a r t ,  p . 27 9 - 2 88 .  

2 1 4 . S te r ck  E . H . M . ,  W at t s  D .  P . ,  an d  v a n  S ch a ik  C .P .  ( 1 99 7) .  Th e  

ev o l u t i on  o f  f e ma l e  so c i a l  r e l a t i on s h ip s  i n  n o n hu ma n  p r i ma t es .  

B eh a v io u r a l  E co lo gy  S o c i ob io lo g y .  4 1 : 2 91 - 3 0 9  

2 1 5 . S to ne  L .  ( 1 97 7) .  T h e  F am i l y ,  S ex  a n d  M a r r i ag e  in  E ng la nd  1 5 0 0 -

18 0 0 .  H a r p e r  an d  R ow ,  N e w  Y or k .  

2 1 6 . S t r u m S .  C .  an d  F e d ig an  L .  M .  ( 2 00 0) .  P r im at e  En cou n t e r s :  

M o d e l s  o f  S c i en c e ,  G end er ,  a n d  So c i e t y .  C h i c a g o  P r es s .  C h i c ag o .  

2 1 7 . S tu s s  D .  T . ,  G a l lu p  G .  G . ,  a nd  A l ex a nd er  A .  P .  ( 2 00 1) .  T he  

f r on t a l  l o b es  a r e  n eces sa ry  f o r  ‘ t heo r y  o f  min d ’ .  Bra in .  12 4 :  2 7 9 -

28 6 .  

2 1 8 . S ud d end o r f  T .  ( 2 0 00 ) .   T h e  R i s e  o f  t h e  M e t a min d .  I n :  (E D  M . C.  

Co r ba l l i s  an d  S .E . G .  Lea .  p .2 18 - 26 0)  T h e  D es c e n t  o f  M i n d :  

P s y ch o lo g ica l  P e r s p ec t i v e s  o n  H om i n id  E vo lu t io n .  O x f o r d :  N ew  

Y o r k :  U n iv e r s i ty  P r es s  I n c .  

2 1 9 . S us s man  R .  W .  ( 19 9 7) .  P r i ma t e  F i e ld  s tu d i e s .  I n :  ( ED  F .  S p en c e r ,  

p .  8 4 2 - 84 8 )  T he  H i s t o r y  o f  P hys i ca l  A n th r op o lo gy :  an  

En cyc lop aed ia .  G a r l a nd ,  N e w  Y or k .  

2 2 0 . S w ar t  A .  ( 2 00 4) .  T he  co ns t r u c t i on  o f  E u g en e  M a r a i s  a s  an  

A f r ik an e r  h e r o .  J o u r na l  o f  S ou th  A f r i ca n  S tud ie s .  30 : 8 47 -8 67 .  

221 .S wind l e r  D .  R .  ( 1998 ) .  I n t r od u c t io n  t o  t he  P r i m a te s .  U n ive r s i t y  

o f  W as h i n g to n  P r es s ,  S ea t t l e  an d  L o n d o n .  
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2 2 2 . T a t t e r s a l l  N .  ( 20 06) .  H u man  E v o lu t io n .  I n :  ( ED  G .B lu n de l l ) .  

O r ig ins :  T h e  S to ry  a nd  the  Em erg en ce  o f  H u m a ns  an d  H u ma n i t y  i n  

A f r i ca .  D o u b le  S t o r ey ,  Cape  T o w n ,  S ou th  A f r i c a .  

2 2 3 . T en n i e  C . ,  C a l l  J .  an d  T o ma s e l lo  M .  ( 2 00 6) .  P us h  o r  P u l l :  

I mi t a t ion  vs .  E mul a t io n  i n  G rea t  A p es  an d  H u man  Ch i ld r en .  

Etho log y .  1 12 :  1 15 9- 11 6 9 .  

2 2 4 . T h or p e  W .  H .  ( 1 9 56 ) .  L ear n in g  a nd  I n s t in c t  i n  A n im a l s .  M e t hu en ,  

Lo nd on .  

2 2 5 . T in b e r g e n  N .  ( 1 951 ) .  T h e  S tud y  o f  I n s t i n c t .  O xf o r d  P r es s ,  

Lo nd on .  

2 2 6 . T o b i as  P . V . ,  S t r k a l j  G .  a nd  D u ga r d  J .  ( 2 00 8) .  T o b ias  i n  

co n ve r s a t i on :  G en e s ,  F o s s i l s  an d  A n th r op o lo gy .  Wi t s  U n i ve r s i t y  

P res s ,  S ou th  A f r i c a .  

2 2 7 . T o k i da  E . ,  T a n ak a  I . ,  T a ke f u s h i  H .  a n d  H ag iw a r a  T .  ( 1 99 4) .  

T o o l - u s in g  in  J ap an es e  mac aqu es :  u s e  o f  s to n e s  to  ob ta i n  f r u i t  

f r o m a  p i p e .  A n im a l  B eh a v i ou r .  4 7 : 10 23 - 1 0 30 .  

2 2 8 . T o oby  J .  an d  C os m id es  L .  ( 1 99 2 ) .  P sy ch o l og i ca l  f ou n da t i o ns  o f  

cu l tu r e .  I n :  ( E ds .  J .  B a r ko w ,  L .  C o s mi d es  and  J .  T oo by )  T h e  

A d ap ted  M in d :  E v o lu t io na r y  P s ycho l o gy  a nd  t he  G en er a t io n  o f  

Cu l tu r e .  O x f o r d  P r e s s ,  N ew  Y o r k .  

2 2 9 . T r iv e r s  R .L .  ( 1 97 1) .  T h e  E v o l u t i on  o f  R e c i p r o c a l  A l t r u i s m.  T he  

Q ua r te r l y  R e v i e w  o f  B io l og y .  4 6  ( 1 ) :  35 -5 7 .  

2 3 0 . T r o t t e r  W .  ( 1 91 6 ) .  I n s t in c t s  o f  t h e  H er d  in  P ea ce  an d  W ar .  E r n es t  

Benn ,  Lo nd o n .  

2 3 1 . V an  D e  G r aa f  K . M .  ( 20 02 ) .  H um a n  An a tom y .  M cG r aw -H i l l ,  N ew  

Y or k .  

2 3 2 . V iv ian  N u t to n  ( 19 7 3) .  T he  C la s s i ca l  Q u a r t e r l y ,  N e w S e r i e s .  

23 ( 1 ) :1 58 - 1 71 .  C a mbr id ge  U n i ve r s i t y  P r e s s ,  Ca mbr id g e .  

2 3 3 . vo n  S y dow  M .  ( 2 01 2 ) .  F r om  D ar w in ia n  M e ta p h ys i c s  t o wa r ds  

un d er s ta n d in g  th e  E vo lu t io n  o f  E v o l u t i on ar y  M ech an i s m s .  

U n i v e r s i t a t s v e r l a g  G o t t in g e n .  

2 3 4 . W al l e r  J .  ( 2 00 2) .  Fa b u lo u s  S c i e n c e .  O xf o r d  U n iv e r s i ty  P r es s ,  

O xf o r d .  
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2 3 5 . W an t  S .  C .  an d  H ar r i s  P .  L .  ( 20 0 2) .  H o w  d o  ch i ld r en  a p e?  

A pp ly in g  co n ce p t s  f r o m th e  s t udy  o f  no n - h u ma n  p r i ma t e s  t o  t h e  

d e v e l o p me n t a l  s t u d y  o f  ‘ i mi t a t io n ’  i n  ch i ld r e n .  D e v e l o p m e n t a l  

Sc i en ces .  5 : 1 - 4 1 .  

2 3 6 . W as h b ur n  S .  L .  ( 1 95 1) .  N ew  P hy s i c a l  An th r op o l og y .  T r an s  N  Y  

A ca d  S c i .  1 3 (7 ) :29 8 - 30 4 .  

2 3 7 . W at s on  J .  B .  ( 19 1 3) .  P sy c ho lo gy  a s  t h e  b e hav i o r i s t  v i e w s  i t .  

Psycho lo g i ca l  Re v i ew ,  2 0 : 1 5 8 - 1 77 .  

2 3 8 . W at s on  J .  B .  ( 19 2 5) .  W h a t  t h e  nu r s e r y  h as  t o  s ay  a bo u t  i n s t i nc t s .  

P ed a go g  Sem in ar y  Jo ur n a l  o f  G en e t i c  P s y ch o l o g y ,  3 2 : 2 9 3 - 32 7 .  

2 3 9 . W ei s ma n n  A .  ( 18 91 ) .  E s s ay s  u po n  H e red i t y  a n d  K in dr ed  

B io lo g i ca l  P ro b l em s .  C l a r en do n  P r es s ,  O xf o rd  

2 4 0 . Wel sh  D .   ( 1 99 5) .  R ig h t -w in g  t e r r o r i s m in  S o u th  A f r i ca .  

T er r or i sm  a nd  P o l i t i ca l  V i o l en ce .  2 ( 1 ) :2 3 9 - 26 4 .  

2 4 1 . W h i t e  J .  ( 20 0 7) .  P u r i t an  I n t e l l i g en c e :  t h e  id eo l og i c a l  b a c kg r o u nd  

to  I Q .  O xford  Re v i ew  o f  Ed uca t ion .  3 1 ( 3 ) :  42 3 - 4 42 .  

2 4 2 . W h i t e n  A .  ( 1 9 96 ) .  A p e  mi nd ,  mo nk ey  mi n d .  E vo lu t ion a r y  

A n thr p o l og y .  5  ( 1 ) :  3 - 4 .  

2 4 3 . W i l l i a ms  N .  ( 2 0 0 8 ) .  D ea t h  o f  Do l ly  marks  c lon in g  mi l e s tone .  

Cu r r en t  B io lo g y ,  1 3 :  2 0 9 - 21 0 .  

2 4 4 . W i l s on  E .O .  a nd  B r o w n  W .L.  ( 1 95 3 ) .  T he  S u bs p e c i e s  c o n c ep t  an d  

i t s  t ax on o mi c  ap p l i ca t io n .  S ys t em a t i c  Z o o log y  2 ( 3 ) :9 7  - 11 0 .  

2 4 5 . W o r k ma n  L .  an d  R e ad e r  W .  ( 2 0 04 ) .  Evo lu t io na r y  P s y ch o log y :  A n  

I n t r o du c t i on .  C a mb r i dg e  U n iv e r s i ty  P r es s ,  Cambr id ge .  

2 4 6 . Wy man  R .  J .  ( 2 00 5) .  Ex p er i men t a l  an a ly s i s  o f  na tu r e  -  nu r tu r e  

In t e r ac t io ns .  Jou r na l  o f  E xp er im en ta l  Z o o log y ,  3 03 : 4 15 - 42 1 .  

2 4 7 . Wy nn e  C . D . L .  ( 20 01 ) .  T h e  s o u l  o f  t h e  ap e .  A m e r i ca n  S c i en t i s t ,  

89 :  12 0 - 1 22 .  

2 4 8 . Y er kes  R .M .  a nd  Y e r k e s  A . W .  ( 1 9 2 9 ) .  T h e  Gr ea t  A p es .  Y a l e  

U n i ve r s i t y  P r es s ,  N e w  H av en .  

2 4 9 . Y ou n g  G .  H . ,  Co e l h o  A .  M .  a nd  B r a mb le t t  C .  A .  ( 19 82 ) .  T h e  

dev e lop men t  o f  g r oo mi ng ,  s oc io s exu a l  b eh av i ou r ,  p l ay  an d  

ag g r es s io n  in  c ap t i v e  b ab oo n s  in  t h e i r  f i r s t  tw o  y ea r s .  P r i m a t es ,  23  

( 4 ) : 5 1 1 - 5 1 9 .  
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2 5 0 . Z u ck er ma n  S .  ( 19 81) .  The  Soc ia l  L i f e  o f  Monkeys  and  Apes .  

Ro u t l ed g e  & K egan  Pau l ,  L o nd on .  

2 5 1 . Z u ck er ma n  S .  ( 19 88) .  F r o m  A pe s  to  W a r lor d s :  A n  A u t ob io gr a ph y  

19 0 4- 19 4 6 .  W i l l i a m Co l l i n s  S on s ,  G las g o w .  

2 5 2 . Zu s ne  L .  (1 98 4) .  B iog r a ph i c a l  D ic t i o n ar y  o f  P s ych o l og y .  

G r e enw o o d  P r e s s ,  W es tp o r t ,  C o nn e c t i cu t .  B i o l o g y  an d  P h i lo s op h y ,  

22 : 4 15 - 42 8  

 


