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A C o m p o n e n t  A n a l y s i s  of the  S truc ture  of the Soc ia l  B e h a v i o u r  of a S e m i - C a p t i v e  C h i m p a n z e e  Group  ~ 

O u r  k n o w l e d g e  of t he  n a t u r a l  b e h a v i o u r  of  t h e  c h i m -  
panzee ,  P a n  t rog lody t e s ,  h a s  b e e n  c o n s i d e r a b l y  i nc reased  
b y  a n u m b e r  of r e cen t  s t ud i e s  2-5. W i t h  r e s p e c t  to  t h e  
social  b e h a v i o u r ,  t he se  s tud ie s  were  m a i n l y  of  a descr ip-  
t ive  n a t u r e .  Th i s  p r e l i m i n a r y  r e p o r t  is c o n c e r n e d  w i t h  t h e  
f i r s t  p a r t  of  a q u a n t i t a t i v e  ana l y s i s  of  t h e  social  b e h a v i o u r  
of t h e  c h i m p a n z e e .  

M a t e r i a l s  a n d  m e t h o d s .  A f t e r  e x t e n s i v e  a n d  m o s t l y  
q u a l i t a t i v e  o b s e r v a t i o n s  in zoos, t he  m a i n  s t u d y  w a s  
ca r r i ed  o u t  a t  t h e  H o l l o m a n  A e r o m e d i c a l  R e s e a r c h  
L a b o r a t o r y ,  N e w  Mexico  (USA)  in 1966. A b o u t  200 h of  
o b s e r v a t i o n  were  d e v o t e d  to  a g r o u p  of 25 i n d i v i d u a l s  
(11 6d ~ a n d  14 99), l iv ing  in a c o m p o u n d  of a b o u t  10 h a  
(for a d e s c r i p t i o n  see e). T h e  age c o m p o s i t i o n  of  t h e  g r o u p  
w a s  qu i t e  r e p r e s e n t a t i v e .  

A g rea t  n u m b e r  of  d i f f e ren t  e l e m e n t s  of social  b e h a v i o u r  
could  be  d i s t i ngu i shed .  Of t he se  the  facial  e x p r e s s i o n s  
h a v e  been  desc r ibed  beforeT; t h e  o t h e r s  will  be  desc r ibed  
e x t e n s i v e l y  e l sewhere .  Here ,  on ly  the  d e s c r i p t i v e  n a m e s  
will  be g iven  (Table  I). Before  a de ta i l ed  s t u d y  of t h e  
m o t i v a t i o n a l  a n d  f u n c t i o n a l  a spec t s  of t he se  b e h a v i o u r  
e l e m e n t s  cou ld  be made ,  i t  w a s  f o u n d  n e c e s s a r y  to  o b t a i n  
a genera l  p i c t u r e  of t h e  m o t i v a t i o n a l  s t r u c t u r e  of t h e  
social  b e h a v i o u r .  

To  th i s  end  a m e t h o d  w a s  u sed  s imi l a r  to  t h a t  i n t ro -  
duced  in to  e t h o l o g y  b y  ~vVIEPKEMA 8. As  u s u a l  t h e  t e m -  
p o r a l  p r o x i m i t y  of t h e  e l e m e n t s  of an  a n i m a l ' s  b e h a v i o u r  
s equence  w a s  t a k e n  as a m e a s u r e  for  t h e i r  m o t i v a t i o n a l  
r e l a t i onsh ip .  F o r  t h e  53 m o s t  c o m m o n  e l e m e n t s  t h e  
m u t u a l  t r a n s i t i o n  f r equenc ie s  were  d e t e r m i n e d  ( the  d a t a  
for  all a n i m a l s  were  t a k e n  toge the r ) .  As  t h e r e  w a s  
a p p r e c i a b l e  v a r i a t i o n  in t h e  t o t a l  n u m b e r  of t i m e s  each  
e l e m e n t  occur red ,  t h e  o b s e r v e d  t r a n s i t i o n  f r equenc i e s  are  
n o t  c o m p a r a b l e  s t r a i g h t a w a y .  There fore ,  t h e  ' i m p o r t a n c e '  
of each  t r a n s i t i o n  w a s  e x p r e s s e d  in t he  degree  to w h i c h  its 
o b s e r v e d  f r e q u e n c y  (o) dev i a t ed  f r o m  t h e  f r e q u e n c y  (e) 
to  be e x p e c t e d  on  the  bas i s  of  a r a n d o m  d i s t r i b u t i o n  of  
t r a n s i t i o n s ,  g iven  t h e  t o t a l  n u m b e r  of o c c u r r e n c e s  of each  
e lement .  B y  t a k i n g  the  excen t r i c i ty ,  (o e ) / l / e ,  as a p a r a -  
me te r ,  t h e  effect  of r a n d o m  v a r i a t i o n s  is m i n i m i z e d .  F o r  
each  p a i r  of b e h a v i o u r  e l e m e n t s  t he  s i m i l a r i t y  of t h e i r  
p a t t e r n s  of excen t r i c i t i e s  w a s  e x p r e s s e d  in t h e  c o r r e l a t i o n  
coeff ic ient  ( p r o d u c t - l n o m e n t  co r r e l a t ion  of t h e  r a n k  
n u m b e r s ) .  

B y  m e a n s  of a m u l t i v a r i a t e  t e chn ique ,  k n o w n  as com-  
p o n e n t  ana lys i s ,  fo l lowed b y  a v a r i m a x  r o t a t i o n  S, t h e  
m u l t i d i m e n s i o n a l  s t r u c t u r e  of r e l a t ions  w h i c h  is r epre -  
s en t ed  b y  t h e  m a t r i x  of co r r e l a t i ons  can  be  s impl i f ied .  
T h e  t o t a l  v a r i a n c e  of  t he  53 b e h a v i o u r  e l e m e n t s  is de- 
sc r ibed  in t e r m s  of a n u m b e r  of n e w  m o t i v a t i o n a l  c o m -  
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p o n e n t s .  T h e  less c o m p l e x  t h e  s t r u c t u r e ,  t h e  s m a l l e r  is 
u s u a l l y  t h e  n u m b e r  of c o m p o n e n t s  t h a t  is r e q u i r e d  to  
e x p l a i n  a r e l a t i v e l y  l a rge  p a r t  (say 70 or  80%) of t h e  t o t a l  
va r i ance .  T h e  degree  to  w h i c h  each  c o m p o n e n t  e x p l a i n s  
t h e  v a r i a n c e  of  a b e h a v i o u r  e l e m e n t  is, m o r e o v e r ,  ex-  
p re s sed  in a coeff icient ,  t h e  c o m p o n e n t  l oad ing  (va lues  

Table I. Componentloadings (multiplied by 100). Positivesignifieant 
values in bold print, negative ones in italics (further explanation in. 
text) 

Componen t  I I I  l I I  IV V VI VII  

Touch 90 8 --9 
Cling 87 6 0 
Hold out hand 86 --20 --19 
Smooth approach 86 --3 --23 
Silent pout 83 0 7 
Groom 83 19 --9 
Embrace 82 0 - -28  
Groom-present 78 17 --14 
Pant 78 --15 --18 
Vocalized pout 76 --23 --2 
Mount-present 75 --6 --10 
Mount-walk 75 26 --16 
Male mating 73 20 9 
Mouth-mouth 72 --13 ---30 
Genital investigation 70 30 --9 
Autogroom 66 17 - - i  
Silent bared-teeth 68 --19 --13 
Stretched pout 65 - -25 - - 4  
Crouch-present 63 --27 --29 
Watch 45 29 - -14  

Relaxed open- 12 95 . 4 
nmuth 
Grasp, poke 3 94 14 
Gnaw-wrestle --10 93 2 
Gnaw 23 87 --3 
Pull limb 16 85 8 
Gynmastics --9 81 14 
Hand-wrestle 34 68 - -16 
Gallop - 23 62 13 
Mount 34 46 1 

Trample 2 27 91 
Tug - -24 --5 89 
Brusque rush --27 --9 88 
Bite -- 8 6 84 
Grunt-bark 8 --26 80 
Sway-walk -. 2 46 67 
Stamp-walk --20 27 65 
Hit - -49  55 55 
Stamp - -39  41 54 
Bared-teeth bark --30 --29 52 
A r m  sway - -62  30 50 

Flee --23 --13 32 
Crouch 12 --30 7 
Avoid --20 --4 --12 
Bared-teeth scream 7 - -38  25 
Bared-teeth yelp 37 - -36  --11 
Parry --33 42 --3 
Shrink, flinch --11 - -64  7 
Hesitating approach 32 - -58  --10 

Squat-bobbing 22 --12 5 
Rapid 'oh oh' 22 ---30 --1 
(Rising) hoot 17 --22 
Upsway 0 - -40  

Vertical nod 38 0 

Portion of variance 26% 20% 
explained 

--12 13 6 --3 
--7 4 --11 --2 

6 1 10 --15 
--16 12 15 2 

10 3 18 --12 
--16 --9 --11 36 

--1 8 --16 3 
- - 8  9 - - 1 0  45 

--16 34 --3 19 
26 8 --8 - -36  

2 0 10 2 
2 5 --11 --11 

--15 --13 37 --11 
--25 35 --4 31 
--25 --4 24 1 

- - 5  6 - - 3  44  
27 25 --1 --13 
43 4 --30 - -38  
28 25 18 --4 

6 33 6 5 

- 6 - 8  10 - 1  

--12 --2 10 --4 
--2 --14 --4 10 

--15 --13 --8 15 
--19 - 26 11 --6 
--16 --10 2 --11 
-d.1 --24 --6 30 

3 12 35 14 
..... 32 22 3 --26 

--1 ---1 11 9 
17 4 --11 --4 
15 5 -- 3 ---1 
30 --10 --19 10 

--2 12 5 --24 
--17 0 27 --3 
--16 - - 7  52 8 

--6 --14 16 --5 
- - 7  10 39 - - 5  

49  26 - - 2 0  - - I 1  
- - 1 3  15 36 3 

80 - - 8  0 21 
76 15 - - 1 8  6 
75 20 28 - - 2  
73 --8 --28 --20 
65 15 --28 --29 
62 - - 1 2  - - 2 6  - - 1 6  
59 28 6 2 
43 29 13 - - 1 6  

18 86 ---3 - - 2  
8 82  12 4 

40 - - 1 9  62 24 - - 1 2  
8 32 48 29 - - 7  

4 --17 28 74 --4 

13% 10% 6% 5% 3% 
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Table II. Components explaining more than 4% of the total variance (for explanation see text) 

EXPERIENTIA 26/5 

Total 

P 1 Affinitive Play Aggressive Submissive Show Excitement Infantile 
78% 23.7% 13.8% 11.5% 9.1% 8.2% 6.2% 5.6% 

P 2 Affinitive Play Aggressive Submissive Excitement ~ sex ~) sex 
75% 19.8% 15.3% 13.4% 11.8% 6.2% 4.5% 4.4% 

P 3 Aggressive Affinitive Play Submissive Excitement Groom ~ sex 
69% 13.7% 13.5% 13.4% 8.2% 8.1% 7.6% 4.8% 

T Affinitive Play Aggressive Submissive Excitement Show 
79% 25.8% 20.0% 12.7% 9.9% 6.3% 4.6% 

> 0 . 3 5  r ega rded  as s igni f icant ) .  A c o m p o n e n t  c an  be  
iden t i f i ed  b y  cons ider ing  t h e  b e h a v i o u r  e l emen t s  t h a t  
h a v e  h i g h  load ings  on  it. 

Results and discussion. T he  results ,  of wh ich  the  genera l  
n a t u r e  r a t h e r  t h a n  t he  de ta i l s  in te res t s  us  here,  are pre-  
sen ted  in Tab le  I. The  load ings  of t he  b e h a v i o u r  e l emen t s  
on  t he  7 m o s t  ' i m p o r t a n t '  c o m p o n e n t s  (i.e. t o g e t h e r  ex- 
p l a in ing  more  t h a n  80% of t h e  t o t a l  var iance)  are given,  
The  f i rs t  4 c o m p o n e n t s  c an  easi ly be  cha rac t e r i zed  as t he  
' a f f in i t i ve '  ( =  social  pos i t ive)  sys tem,  t h e  ' p l ay '  sys tem,  
t he  ' aggress ive '  s y s t e m  a n d  t he  ' submis s ive '  s y s t e m  
respect ively .  C o m p o n e n t  V combines  a n u m b e r  of ele- 
m e n t s  w i t h  a r a t h e r  a g i t a t e d  a p p e a r a n c e  a n d  has,  the re -  
fore, been  cal led t he  ' e x c i t e m e n t '  sys tem.  N u m b e r  VI ,  
c o m b i n i n g  a few ' consp icuous '  pa t t e rn s ,  is t e r m e d  t he  
' show '  sys tem,  t h o u g h  m o s t  of t he  loadings  on wh ich  t he  
iden t i f i ca t ion  is based  h a r d l y  surpass  t h e  s ignif icance 
level. The  l a t t e r  is also t r ue  for  c o m p o n e n t  V I I  wh ich  is 
t e r m e d  t he  ' g room '  sys tem.  T he  o the r  c o m p o n e n t s  r e m a i n  
Msignif icant ,  do no t  p e r m i t  a mean ing fu l  i n t e r p r e t a t i o n  
and  h a v e  the re fo re  no t  been  p resen ted  here.  

I n s p e c t i o n  of Tab le  I shows t h a t  all b e h a v i o u r  e l emen t s  
.have loadings  > 0.35 on  1 of t he  f i rs t  5 c o m p o n e n t s ;  all 
b u t  1 h a v e  t h e i r  g rea t e s t  load ings  (in all  cases > 0.40) on 
1 of t h e  f i rs t  5. A p p a r e n t l y  t h e  r epe r to i r e  of social  be- 
h a v i o u r  p a t t e r n s  of t h i s  g roup  of c h i m p a n z e e s  is sat is-  
fac tor i ly  ca tegor ized  in t e r m s  of these  5 componen t s .  
Th i s  is con f i rmed  b y  t h e  following. 

I n  order  to  get  an  i n s i gh t  in to  t he  s t a b i l i t y  of t h e  
ma te r i a l ,  t h e  t o t a l  a m o u n t  of obs e r va t i ons  (T) was spl i t  
up  in  3 pa r t s  (P1, P2, P3), for  each  of wh ich  t he  same  
ana lys i s  was  done.  As Tab le  I I  shows, T's  f i rs t  4 com- 
p o n e n t s  also a p p e a r  as t he  f i rs t  in  P1, P2  and  P3. The  
' e x c i t e m e n t '  c o m p o n e n t  occupies  t he  f i f th  place in  3 cases 
a n d  t he  s ix th  in  1 case. Besides,  p rac t i ca l ly  all  b e h a v i o u r  
e l emen t s  h a v e  s ign i f ican t  loadings  on  these  5 corn- 

ponen t s .  The re  are  cons iderab le  differences  on ly  w i t h  
respec t  to  t he  fol lowing componen t s ,  t h a t  m a y  occa- 
s ional ly  m a n i f e s t  themselves ,  d e p e n d i n g  on  the  r e l a t ive  
f r equency  of occurrence  of t h e i r  ' t yp ica l '  e lements .  

T h u s  t he  p i c tu r e  emerges  of a n  h ie ra rch ica l  m o t i v a -  
t i ona l  s t r u c t u r e  w i t h  5 (or a t  leas t  4) m a i n  m o t i v a t i o n a l  
sys tems  and  a ce r t a in  n u m b e r  of more  specific m o t i v a -  
t i ona l  ( sub)sys tems  whose  inf luence  does no t  man i f e s t  
i tself  cons i s ten t ly .  A s imi la r  s t r u c t u r e  of t he  social  be-  
h a v i o u r  ha s  also been  revea led  b y  a d i f fe ren t  m e t h o d ,  
n a m e l y  "hierarchical  c lus ter  ana lys i s  10. 

The  ca t ego r i za t ion  t h u s  o b t a i n e d  is no t  based  on  a n y  a 
pr ior i  p o s t u l a t e d  reference classes b u t  is d e t e r m i n e d  b y  t h e  
m a t e r i a l  itself. I t  call serve as a n  ob jec t ive  s t a r t i n g  p o i n t  
for fu r ther ,  more  de ta i l ed  research.  I t  would  be v a l u a b l e  
to  pe r fo rm th i s  t y p e  of s t u d y  on  o t h e r  groups  of ch im-  
panzees  in  o rde r  to  f ind  ou t  w h e t h e r  t he  m o t i v a t i o n a l  
ca tegor ies  found  are indeed  r ep re sen ta t ive .  

Zusammen/assung. Mit te l s  K o m p o n e n t e n a n a l y s e  wurde  
die S t r u k t u r  des sozialen V e r h a l t e n s  e iner  in H a l b -  
Ge fangenscha f t  l ebenden  G r u p p e  yon  S c h i m p a n s e n  
un t e r such t .  Das  Repe r to i r e  der  53 a l lgemeins ten  sozialen 
V e r h a l t e n s m u s t e r  k o n n t e  als F u n k t i o n  von  5 u n a b -  
h~tngigen m o t i v a t i o n e l l e n  K o m p o n e n t e n  besch r i eben  
werden.  
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A New Broad-Spectrum Anthelmintic: 2-(4-Thiazolyl)-5-isopropoxycarbonylamino-benzimidazole 
Discovery  of t he  a n t h e l m i n t i c  ef fec t iveness  of t h i a -  

bendazo le  E2-(4-thiazolyl)benzimidazole ,  I] was r epo r t ed  
b y  H.  D. BROWN et  al. 1 in  1961. I t  was  s u b s e q u e n t l y  
found  safe and  effect ive  aga i n s t  a wide s p e c t r u m  of pa ra -  
si t ic  n e m a t o d e s  in r u m i n a n t s ,  horses,  swine, poul t ry ,  a n d  
o t h e r  an imals ,  as well  as m a n  ~-~. An  ex tens ive  p r o g r a m  of 
s t r u c t u r a l  mod i f i ca t i on  was c o n t i n u e d  in t h i s  l abo ra to ry ,  

w i t h  t he  a im  of f ind ing  new t h i a b e n d a z o l e  re la t ives  w i t h  
un ique  proper t i es .  

W e  now wish  to  r epo r t  t he  f ind ing  t h a t  a n u m b e r  of 
de r iva t i ve s  (e.g., III-VI) of 5 - a m i n o t h i a b e n d a z o l e  (II) 
d e m o n s t r a t e d  t h e  same b r e a d t h  of a n t h e l m i n t i c  a c t i v i t y  
as t h i abendazo le ,  and  w i t h  a n  enhanced  degree of po tency .  
Of some 300 such  c o m p o u n d s  syn thes ized  for  a n t h e l m i n t i c  


