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A BSTRA CT

T h is  t h e s i s  i s  a  s tu d y  o f  t h e  fu n c tio n  o f  fem ale  b e hav iou r and 

'p h y s ic a l a p p e a ra n c e ,' v i s u a l  o r  o l f a c t o r y , ‘i n  t h e  s e x u a l communi­

c a t io n  o f  tw o, sp e c ie s  o f  C e rcp p ifh ec in a e . The v e rT ^ f monkey, 

C arcop ith ecu s aa th iops - pyge^ycirrus,  does h o t  show 'T fpp reciab le  

changes i n  appearance, i r i1 r e l a t i o n  t o  t h e  o v a ria n  c y c le ,  n o r  does 

i t  e x h ib i t  unequ ivoca l S igns o f  c y c l ic ,  h o rm o n e-re la te d  c o p u la to ry  

a c t i v i t y .  I n  c o n t r a s t ,  th e  chacraa baboon, Rapid u r s im s ,  e x h ib i ts  

a  p rom inen t se x u al s w e l lin g  and h ig h  le v e ls  o f  c o p u la to ry  behaviour 

in  r e l a t i o n  t o  .o v u la tio n .

5 "T o a n a ly se  the-com m unication system  o f  th e  v e rv p t monkey, th r e e  

experim en ts were d e v ised . The f i r s t  experim en t a s se s s e d  th e  deg ree  :

independence , from o v a ria n  bornymes, o f  m a tin g , and o f  female" 

b e hav iou r .(C hapter 2 ) .  O e s t ra d io l  b e n z o a te . and te s to s te r o n e  

p ro p io n a te  w ere a d m in is te re d , one a t  & t im e , to  ova rie c to m ise d  

fem ales  who w ere p a i r - t e s t e d  w ith  m a les , f r e e  and r e s t r a in e d .  The 

tr e a tm e n t -o f th e  fem ales w ith  o e s t r a d io l  r e s u l te d  i n  . in c re a s e d  

c o p u la to ry  a c t i v i t y  and in  improved fem ale  r e c e p t i v i t y . F e m a l e  

p r e c e p tiv e  b e hav iou r d id  n o t  show s ig n s  o f  horm onal dependence .

.The second  and t h i r d  experim en ts (C hapter .3 ) Were d e v ised  to  

in v e s t ig a te  f u r t h e r ,  in  d i f f e r e n t ’ e x p e r im e n ta l s i t u a t i o n s ,  any 

s e n s i t i v i t y  o f  fem ale  p r e c e p t i v e  .behaviour t o  o e s t r a d io l .  The two 

experim ents- were a ls o  d e s ig n ed  to  r e v e a l  w hether th e  o e s tro g e n ic  

e f f e c t  on c o p u la tio n , found in  t h e  f i r s t  ex p erim en t, was conveyed., 

by a  change in ,  fem ale appea rance  o r  by  an .-^undetected change in "  

fem ale  b e h av io u r i In  one ex p erim en t, a  f e m a le , e i th e r 0 anhormonal 

o r  o e s tr o g e n - tr e a te d ,  c o u ld  choose, betw een a  'm a le  o r  s  fem ale 

p a r tn e r .  In , th e  o th e r  e x p erim e n t, thelvmale had  a  ch o ice  between 

ap o e s tr o g e n - tr e a te d  fem ale  and an  u n tre a te d , f e m a le .. The two ex­

pe rim en ts  showed t h a t  o e s t r a d io l  had' indeed  an e f f e c t  on fem ale  

b e h av io u r , red u c in g  la te n c y  t o  c h o ice  by th e  fem a le  "and in c re a s in g



t h e  fre q u en c y  "of p r e s e n ts .  ^Tb§ p ic tu r e  t h a t  emerged o f  -the  com- 

raunicatrio ri,,,syston  6 £ th e   ̂v e rv e t  . monkey i s  one, I n  w hich fem ale  

b e h av io u r i s  t h e  im m edia te  m odula tbr o f  s e x u a l a c t i v i t y ,  b u t 

b e h a v io u ra l ■ ex p re ss io n  o f  "hormonal s e n s i t i v i t y  i s  u nde r s o c ia l  

' c o n t ro l .  Thusj se x u a l a c t iv i ty .A p p e a rs  t o  b e  r e l a t i v e l y  in d e ­

pe n d en t gif o v a ria n  horm ones; = r s th e r  th e  .s o c ia l  env ironm ent d ecides 

th e  t im in g  o£ c o p ttia ti’b n ; - < .

iisTo s tu d y  the" communication system  o f  th e  'chacma baboon, th r e e  

experim en ts V ere dev isedS vo s e p a r a t e  th e : e f f e c t s  on th e  male o f  

1 th e  f in a l e ,  p e r in e a l  s w e l l in g  "from th o s e  o f  fem a le  b e h av io u r , as 

S e l l  &  to -u n d e rs ta n d  th e  r o l e  "played by p ro c e p tiv e  h e b a v io u r . 

H e  f i r s t  "experim ent a sse ss e d , th e  r o l e  .o f  th e  p e r in e a l  sw e llin g . 

4  g roup o f . males was expoi%d to  rathe s ig h t  o f  an o v a r ie c to o is e d  

fem a le , who p a s  e i t h e r  w earing  a  p l a s t i c  model o f  a  p e r in e a l  

s w e l lin g  o r 1 was w ith o u t i t  (C h a p te r . 4 ) .  R e su lts  in d ic a t e d  th a t

- 'A l e  a ro u s a l  yaa in d u c ed  by th e  s ig h t  o f  th e  model.

The second experim ent (C hap ter 5 ) ,  i n  w hich an i n t a c t  fem ale  

Was exposed to  the) s ig h t  o f  a  group. 6 . fem a les  th ro u g h o u t one 

' o e n s t r u a l ^ c l e ,  and to  th e  s ig h t  o f  a  g roup o f  m ales d u r in g  a n o th e r  

mens(2 ^ 1  c y c le ,  in d ic a t e d  t h a t  fem ale  s o l i c i t i n g  b e hav iou r was 

u se d  a s  p ro c e p tiv e  b e h av io u r and t h a t  i i .  o c cu rre d  w ith  low est 

le v e ls  p e r io v u l a to r i ly .  "

The, th i r d  experim ent (Chapter 6 ) ,  in v e s t ig a te d  th e  e f f e c t i v e ­

ness  o f  p ro c e p tiv e  b e hav iou r on male a ro u s a l .  A group o f  m ales 

was exposed to  th e  s ig h t  o f  a  fem ale  w earin g  p a n ts ,  so  t h a t  h e r  

perineum  was c o n ce ale d , -throughout one m e n s tru a l c y c le .  Female 

b e h av io u r was i n e f f e c t iv e  in  ind u c in g  m ale a ro c s a l  and , a s  in  th e  

p re v io u s  experim en t, i t  showed a  marked c o r r e l a t io n  w ith  le v e ls

o f  o v a ria n  hormones -  b e hav iou rs  were a t  t h e i r  maximum le v e l

p e r im e n s tr u a l ly  and a t  t h e i r  low est p e r io v u la to r i . ly .  I t  i s  su g ­

g e s te d  t h a t ,  i n  th e  chacma baboon, b e hav iou r i s  n o t used  a s  a



m odu la to r o f  s e x u a l a c t i v i t y .  R a ttier', i t  i s  t h e  p e r in e a l  sw e llin g , 

i . e . ,  fem ale  appea rance , w hich c o n tro l s  th e  tim in g  o f  c o p u la tio n .

Only" o n e .. system , e i t h e r  th e  b e h av io u r o f  t h e  fem ale  o r  he r-' 

a p p e a ra n ie ,  seems t o  b e  a c t iv e  in  t h e  re g  u la tio n  o f  s e x u a l a c t i v i t y  ' 

o f  th e  v e rv e t  monkey o r  th e  chacoa baboon / Fu rthe rm ore , th e  tw o1 

system s a re  not" e q u iv a le n t-;1 i n  t h e  chacma baboon, '-the p e r in e a l  

s w e l lin g  (fem ale  appearance), S e t s a s  a  re leaser^ . S t im u lu s ,  d i r e c t l y  

oh m ale p h y s io lo g y , w h i l s t ,  ., in ^ th e  v e rv e t  m onkey,: fem a le  behav iou r 

a c ta  as a  -s ig n a l ,  in fo rm ing  th e  m a le  o f  t h e  f e m a le 's  r e a d in e s s  to ,

m a te . The in f lu e n c e  o f  • c v a r ia ir-  hormones seems to  a c t  more
'' ' ' , - 0  ' .p  •' - . „0 ‘

s t r i n g e n t ly  cm th e  fem ale  a ppea rance  o f  t h e  chacoa babobm, su b se -

q u e n tly  w i th  a  . more . s t r i n g e f f e c t  tin  m ale re sp o n s i-, th an , on

fem ale  b e h av io u r o f  th e  v e rv e t  monkey; i n  w hich th e  e f f e c t  cdu ld

b e  d e te c te d  c lea r,Jy  o n ly  i n  an e x p er im e n ta l s i t u a t i o n .  ■ t̂ '1
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1 .  ’g e n e r a l  i n t r o d u c t io n

1 .1 ?  THE PRIMATE OVARIAN CYCLE

B efo re  d is c u s s in g  th e  r o le  o f  "the fem ale  i n  p r im a te  se x u a l 

d tia snm ica tion , i t  i s  n e c e s s a ry  t o  u n d e rs tan d  th e  hormonal mech­

anism s th a t  a s s i s t  th e  fem ale  i n  becoming a  s u c c e s s f u l ,  rep ro d u c ­

t i v e  .be ing . The p r e s e n t  work w i l l  fo c u s , how ever, o n ly  on 

r e p r o d u c t iv e ! /  m ature fem ales  and ijm th e  hormonal mechanism 

u n d e rly in g  th e  o v a ria n  c y c le .

The o v a ria n  c y c le  o f  p r im a tes  h as th r e e  p h a se s . The f i r s t ,  

th e  f o l l i c u l a r  o r  p r o l i f e r a t i v e ,  p h a se , u s u a l ly  v a r ia b le  in  le n g th , 

i s  c h a r a c te r iz e d  by th e  developm ent o f  th e  m a tu rin g  f o l l i c l e .  The 

second  phdse,,. w hich i s  v e ry  b r i e f ,  i s  th e  o v u la to ry  e v e n t. I t  

s t a r t s  w ith  th e  m id -cy cle  su rg e  o f  th e  lu t e in i z in g  hormone (LH), 

v h i'th  i s  fo llow ed  by th e  f o l l i c u l a r  ru p tu re  and th e  e x t io s io n  o f  

a  m a tu re  o o c y te . The t h i r d  p h a se , term ed l u t e a l  o r  s e c r e to ry , 

c o n s is ts ., oj: t h e  fo rm a tio n  and th e  l i f e s p a n  o f  th e  co rpus luteum  

and, w i th  r e s p e c t  t o  t h e  f o l l i c u l a r  phase  and  w ith in  th e  o rd e r ,  

i s  ra th e r /, co n s ta n t in  le n g th  (Hodges, 1987).

The /O v e ra ll c y c le  le n g th  i n  p r im a te s  i s  s p e c ie s - ty p ic a l  and 

ranges from  v e ry  s h o r t ,  9 t o  16 days f o r  soma New W orld monkeys, 

th ro u g li a  m edim n-length c y c le  o f  28 days f o r  m ost o f  th e  O ld World 

monkeys, t<y lo n g e r c y c le s ,  which exceed 30 d a y s , c h a r a c t e r i s t i c  

o f  p ro sim ia n s and o f  th o s e  sp e c ie s  o f  th e  A nthropuidea  t h a t  show 

p e r in e a l  sw e llin g s  (Hodges, 1987; H rdy a n d 'W h itte n , 1987).

. D esp ite  d i f f e r e n c e s  among sp e c ie s  in  t h e  a b so lu te  hormone 

le v e ls  and in  d u ra tio n  o f  e ac h  p h ase  o f  th e  c y c le ,  a  common t r a i t  

i s  th e  ..r is e  i n  o e s tro g e n s  d u r in g  th e  f o l l i c u l a r  p h a se , a



f o l l i c l e - s t im u la t i n g  hormone,. FSH) and. th e  r i s g  in ,  p r^gpst 'e ro te . 

d u r in g  the., l u t e a l  p h a se  (Hodges, 1987) . I n  some p.'-isgC'is., " r i s e s  

i n  o e s tro g en s  have  be en  found, t o  b& p a r a l l e l e d  'by r i s a tf ' in 'd v a x ia n  . 

t e s to s te r o n e  (D ixsott, 1983a).

1 .2 .  FEMALE COPULATORY BEHAVIOUR y

J . 2 . 1 . Fem ale C o p u la to ry  B e havio ifr a c ro s s  t h e  O rd e r  „ * . .

, H i fem ale  p r im a te s ,  c o p u la tio n  i s  generally ,-preeed 'ed j.-^^.-anV " 

companied., by a- v a r ie ty  o f  b e hav iou rs  th a t ?  ^ th s lf g t i  ■ s p e c ie s - ■ ■ 

t y p i c a l ,  i n  th e  ty p e  o f  d is p la y  o r  ' irk;- & e 5^ 6^aftcY ;‘d f . (Zmnpe 

and M ichae l, 1983; B em steisT -rsnd G ordo% ■c£p?^*J, i3svs- -S im ila r 

c h a r a c t e r i s t i c s . -• .:-

" Behaviours t h a t  s e rv e  t o  m a in ta in  . .c o n tac t w ith  th e  m ale, l i k e  

approach ing ,- fo llo w in g , s i t t i n ^ n r  ' . v e n d i n g t o  th e  m a le ,,have  

been  no ticed ! in  a  number o f  s p e c ie s ,  a c ro s s /-pn^tstfa s u b o rd e rs : among 

t h e  ’iro s im ian s , th e  r u f f e d  lem ur. Lemur ̂ /ex& ga tu s  .(S h id e le r  e t  

a l . ,  1983), th e  th ic k - ta i le d "  buahbshyr ffSiago c ra ss ic a u d a tu s  ‘

(G iro lam i and B i e l e r t ,  unp u b lish ed )?  ,  tti t i  - l e s s e r  bushbaby, G. 

se o sg a le a s is  (G iro lam i e t  a l . ,  u lip u b l i ih e d j ; among th e  New World 

monkeys, th e  how ler monkey (Jo n e s , 1985) ;  .  ,';aoiong th e  O ld W orld 

monkeys, th e  p a ta s  monkey, E rytkrocebu s-pctip i v(Rowell and H ar tw e ll, 

1978), th e  l o n g - ta i le d  macaque, ftacsca ^ a ^ c 'ic u la r is  (Emory e t  

a l . ,  1980), th e  l i o n - t a i l e d  macaque,-rY. s i l e r u s  (L indburg  e t  a l . , .  

1985), th e  rh e su s  macaque, ff. m ulatt.a ;0 f .» p p r ite r , 1942; to y ,  1971; 

C ochran, 1979; t in d b u r g , 1983), a h $ " '': .^  Jap an ese  m acaque, tl. 

fu sc a ta  (Enomoto e t_ a l . ,  1979; W q jfe ,-198 |i)^  and, among th e  a p es, 

'ybe g o r i l l a  (H ess, 1973; N ad ler e t  a l . , |  1983; M itc h e l l  e t  a l . 

1 983 ), th e  chim panzee (Young and 0  t h i s  on ," 1 9 4 4 ), and th e  o rangu tan  , 

(N a d le r, 1 9 7 7 ). S t a r in g  a t  th e  m ale o r  t h e  se ek in g  o f’ e y e - c o n ta c t .



ft. a r c to id e s  (L innankosk i e t  a l . ,  1981; L innankoski and Leinonen, 

1985); l a  th e  Celebes macaque, H. n igra  (D ixson, 1977 .; i n  th e  

common marmoset C a l l i t k r i x  jacch u s  (D ixsen , 1986)j i r  th e  g o r i l l a  

(H ess, 1973 ); i n  th e  chimpanzee (W a llis , 1982); and in  t h e  baboon 

( B ie l e r t ,  1986, which in c lu d e s  a  tho rough  rev iew  on d i s t r l b ’ -tion  

o f  e y e -c o n ta c t a c ro s s  th e  o r d e r ) .

S im ila r ly  d if f u s e d  a t e  fem ale  b e h av io u rs  which in v o lv e  p h y s ic a l 

c o n ta c t  w ith  th e  m ale. Among th e s e  a re  th e  to u c h in g  o r  f o n d lin g  

o f  • h i s  g e n i ta l s  as in  th e  l o n g - ta i le d  macaque (Emory and Payne, 

1980)., i n  th e  v e rv e t  monkey, C ercop ith ecu s a e th io p s  (Rows 11, 1971), 

and in  th e  chimpanzee a sd  g o r i l l a  (W a llis , 1982; H ess , 1973), o r 

th e  g rab b in g  o r  p u l l i n g  o f  th e  m ale as i n  th e  c lu tc h in g  r e a c t io n  

o f  th e  rh e su s , s tu m p - ta i le d  and Japanese  macaques (C a rp e n te r , 1942; 

Loy, 1971; L indburg , 1983; L innankosk i e t  e l - ,  1981; Enomoto e t  

a l . ,  1979; W olfe, 1984), th e  w oolly  s p id e r  monkey, B ta ch y te le s  

arachnoides  (M ilto n , 1985 ), and th e  g o r i l l a  (H ess, 19 '73), o r , 

e v e n tu a l ly ,  th e  m ounting o f  t h e  m ale an d /o r  ru b b in g  o f  th e  f e m a le 's  

g e n i ta l s  on h im , a s  o ccu rs  i n  th e  Japanese  macaque (Hsnby e t  a l . ,  

1971; W olfe, 1 9 8 4 ;) , th e  o ran g u ta n  (M adler. 1977) and th e  g o r i l l a  

(N ad le r, 1975).

O ther b e hav iou rs  c o n s is t  o f  th e  d is p la y  o f  th e  body, o r  p a r t  

o f  i t ,  and th e y  may in v o lv e  a  r e i t e r a t i o n  o r  a  s te r e o ty p y  o f  th e  

movement. To t h i s  c a te g o ry  b e lo n g  th e  p a ra d in g  d is p l a y ,  a s  i n  th e  

Celebes macaque (D ixson, 1977), th e  a pp roach-w ithdraw al sequence, 

seen  in  th e  l o n g - ta i le d  macaque (Emory and Payne, 1980), th e  

samango monkey, C ercopithecu s a lb o g u la r is ,  (G iro lam i, unpub­

l i s h e d ) ,  and y o r i l l a  (H ess, 1973), th e  s t i f f - l e g g e d  jumping o f  th e  

l i o n - t a i l e d  macaque (L indburg  e t  a l , , -  1985), th e  ry thm ic

m ic tu ra t io n  o f  th e  s le n d e r  l o r i s ,  L o r is  ta rd ig ra d u s m a labar io ls  

( Iz a r d  and Rasmussen, 1985), th e  r o l l i n g  and rubb ing  o f  th e  r u f f e d  

lemur (S h id e le r  e t  a l . ,  1983), th e  head -shuddering  o f  th e  la n g u rs



(Hrdy and W hitten , 1987), and th e  head -hob , head -duck  and h a n d -s lap  

o f  th e  >rhesus, Ja p an e se  and l i o n - t a i l e d  macaques (C ochran, 1979; 

EnOmoto e t  a i . ,  1979; X indburg eC a l . ,  1985). Among th e  fem ale 

b e h av io u rs  w hich d is p l a y  a  p a r t  o f  th e  body  i s  th e  e x h ib i t io n  Of 

th e  g e n i t a l  a re a ,  w hich  may ta k e  t h e  form o f  p r e s e n ta t io n  o f  th e  

ru sji ( " p r e s e n t" )  w hich i s -  w idespread  among p r im a te s ,  o r  th e  form 

o f  rhythm ic, rubb ing  o f  t h e  g e n ilia is  i n  f ro n t  "of th e  m ale, a s  shown 

b y ..th e  p a t a s  monkey (Row ell an$ H a r tw e ll, 19783, th e  o rangutan  

(H a d le r, 1977) and th e  g o r i l l a  (IHess.x 1973);

P re s e n ts  may oc cu r i n  va rio tl^  fo rm s; a  low c rouch  as i n  v e rv e t 

monkeys (G a r tla n , 1969), a  c a s u a l  s ta n c e  a s - i n  th e  saraango monkey 

(B ow ell, 1971), o r  a s  a  more stereSfcyped p o s tu r e ,  w ith  o r ie n t a t i o n  

o f  th e  perinetim  and s l ig h t ,  f le x io n  d f  t h e  h in d  lim b s , a s  i n  th e  

baboon ( B ie l e r t ,  1986). D iffe re n c e s  i n  th e  p o s tu r e  can be 

s p e c ie s  - ty p ic a l  ( f o r  d iscusE  ions) o f  " p re s e n t in g " , s e e  R ow ell, 1972; 

D ixson , 1977), can  dej.f. . on t h e  c o n te x t i n  w hich  th e y  a r e  p e r ­

formed (H a u sfa te r  and. Tak&cs, 1987) and , f i n a l l y ,  may depend on 

in d iv id u a l  p re fe re n c e s  (Y e tkes, #1939). P re se n ts  have n o .  be in 

o b se rv ed  in  n o c tu rn a l p r im a te s ,  such a s  some p ro s im ia n s  ( s e e  Van 

Horn and E aton , 1979, f o r  a  rev iew ) n o r  i n  th e  o ttl monkey, Aotus 

t r i v i r g a t u s  (D ixson, 1983b)... However, p re s e n ta t io n  o f  t h e  rump 

i s  d e sc r ib e d  f o r  d iu r n a l  p ro s im ia n s , nam ely th e  r i n g - t a i l e d  lem ur, 

.Ceour c a t ta  ( J o l l y ,  1966; Evans and Goy, 1968) and th e  s i f a k a ,  

P ro p ith ec vs  V'trrauxi (R ich ard , 1974).

C e r ta in  b e hav iou rs  may a ls o  be th e  so u rce  o f  a c o u s t ic  s ig n a ls  

b e s id e s  th e  obvious v i s u a l  o n es. These, in c lu d e : p u rs in g  o f  th e

l i p s ,  a s  in  th e  b lu e .a n d  samango monkeys (R ow ell, 1971; G iro lam i, 

u n p u b lis h e d ) , and th e  g o r i l l a  (H ess, 1973); sm acking o f  th e  l i p s ,  

a s i n  th e  Celebes macaque (D ixson , 1977), th e  rh esu s  (C a rp e n te r , 

1942) and th e  Jap an ese  macaques (Vfolffl, 1984); f l ic k in g  o f  th e  

tongue,- as i n  t h e  marmoset (D ixson, 1986) alia how ler monkey (Jo n es , 

1985); c h a t te r in g  o f  t h e  t e e t h  in  th e  s tu m p -ta ile d  macaque



(L innankosk i e t  a l . ,  1981); end blow ing, o f  t h e  ch ee k s , as I n  th e  

p a ta s  monkey (Row ell and H a r tw e l l,  1976).

P re c o p u la to ry  v o c a l iz a t io n s  seem to  o c cu r in  t h e  Japanese  

(Hanby e t  a l . ■, 1971.; Enomoto e£ e l . 1 9 7 9 )  and l i o n - t a i l e d  macaques 

(L iadhu rg  e t  a l . ,  1985), w hereas c p p u la to ry  v o c a l iz a t io n s  a re  

w e ll1-known in  t h e  chacma baboon, P apio ■ u r sin u s  (Saayman, 1970; 

H am ilton  and Arrowood, 1978j B l e l e r t ,  1982) and in  t h e  lo n g - ta i ie d  

macaque1(van Soordw ijk , 1985). . . .

Fem ale c o pu la toxy  b e h av io u rs  a re  a ls o  review ed by B ixson 

(1983a) and by  Hrdy and W hitten  (1987).

1 >2.2. : Distribution of Female Copulatory Behaviour across the 

Cycle and Its Relation to  Endogenous Ovarian Hormones

I n  a  number o f  p r im a te  s p e c ie s ,  th e  e x p re ss io n  -of fem ale  

c o p u la to ry  behav iou rs  i s  in f lu e n c e d  by o v a ria n  hormones. 

P e r io v u la to ry  in c re a s e s  i n  fem ale L shav iou rs  have o f te n  been r e ­

p o r te d  and, when le v e ls  o f  endogenous o e s tro g en s  w ere m easured, 

b e h a v io u ra l in c re a s e s  were found t o  b e  c o r r e l a te d  w ith  th e  hormonal

I n  p ro s im ia n s , fem ale  b e h av io u r seems to  be u nder s t r i c t  

horm onal c o n t ro l .  T his  i s  v i s i b l e  a s  a d r a s t i c  change from r e f u s a l  

t o  acc ep ta n ce  o f  th e  male se en  in  concom itance w ith  v a g in a l  o e s tr u s  

(se e  Van Horn and E aton , 1979, f o r  a  re v ie w ). I n  th e  r i n g - t a i l e d  

lemur (Evans and Goy, 1968; van H orn and R esko, 1977) and in  th e  

t h i c k - t a i l e d  bushbaby (E aton  e t  a l . ,  1973), fem ale  acc ep ta n ce  o f  

th e  m ale i s  r e la te d  t o  h ig h  le v e ls  o f  c i r c u l a t i n g  o e s tro g en s .

Among th e  New World monkeys, tongue f l i - 'k s  peak  a round th e  tim e  

o f  o v u la t io n  i n  the . common marmoset (K endrick  and D ixson, 1983) 

and i n  th e  how ler monkey (Jo n e s , 1935). I n  th e  rh esu s  macaque, 

in c re a s e s  i n  approaches and p ro x im ity  to  th e  m ale, d u r in g  th e  

f o l l i c u l a r  phase  o f  th e  c y c le ,  have been e lu c id a te d  by Pomerantz

a—



• and Goy (1983). and by C zaja  and B i e l e r t  (1973).. ’ A lso th e  tim e  w ith  

w hich th e  fem ale  sough t "male c o n ta c t  was found to  b e  s h o r te r  d u r in g  

m id -c y c le  (B o n sa ll e t  &1. ,  1978), H an d -s la p , th r e a te n  away, 

head?jbob, head-duck , and  rea ch -b ac k  w ere  ̂ found t o  in c re a s e  w ith  

in c re a s in g  le v e ls  o f  f o l l i c u l a r  hormones (B a ll  and H artm an, 1935; 

Gordon, .1981; W allen e t  a i . ,  1984). B tik so n  (1967) found  a ls o  th a t  

fea la le  i n c l i n a t i o n . to  v a g in a l s tim i lafcXd^Ajpul’d  in c re a s e  around 

o v u la t io n . . f e m a le " s o l ic i t s  peak  d u r in g  th e  l a t e ' f o l l i c u l a r  phase 

iti  t h e  l i o n - t a i l e d  macaque "(.T.indburg e t  # 1 . ,  1985), and , i n  th e  

lo n g T ta ile d  macaque (Ziunpe and M ic h ae l, 1983) and th e  Japanese  

macaque" (Enoaoto e t> a l . s  1979; W olfe, 1 9 8 4 ) , , le v e ls  o f  s o l i c i t s  

a re  h ig h e r  d u r in g  th e  f o l l i c u l a r  p hase  th a n  ,: d u r in g  th e  lu t e a l  

p h a se . F o r th e  s tu m p -ta i le d  m acaque, th e r e  a re  some in d ic a t io n s  

o f  in c re a s e s  .in  rea ch -b ac k , lo o k -b ac k  and p r e s e n ts  (S lob  e t  a l . ,  

1 978). A lso  i n  th e  Celebes macaque, p r e s e n ts  and -p a rad in g  i n  f ro n t  

o f  th e  male w e r e  found  to  be -^h ighes t d u r in g  th e  f o l l i c u l a r  and. 

p e r io v u la to r y  p h ases o f  th e  c y c le  (D ixsoti, 1977)".

I n  th e  . ta la p o in  monkey, tf io p lth e cu s  ta la p o in ,  p r e s e n ts  were 

found to  b e  h ig h e s t d u r in g  th e  l a t e  f o l l i c u l a r ,  m id -c y c le  ph a ses . 

When th e  s w e l lin g  o f  th e  perineum  i s  maximum (H e rb e r t, 1970; Hixson 

e t  a l . ,  1973). The fem ale  uaagabey , C ercocebus a lb lg e o a ,  a lso  

in c re a s e s  h e r  s o l i c i t s  d u r in g  maximum p e r in e a l  s w e l l in g , and th u s 

a t  m id -c y c le  (Chalmers and  R ow ell, 197,1).

M id -cycle  p r e s e n ts  and s o l i r - t t s  in c re a s e  a ls o  i n  th e  g o r i l l a  

(H ess, 1973; N ad ler, 1975; N ad le r e t  a l . ,~  1983; F o s sey , 1983; 

M itc h e ll e t  a l . ,  1 9 8 5 ) ., S im ila r  in c re a s e s  i n  p r e s e n ts ,  s o l i c i t s  

and approaches a re  a ls o ' found i n  th e  chimpanzee (Y erkes, 1939; 

Young and O zbison, 1944; W a ll i s ,  1982), when le v e ls  o f 

o e s t r a d io l  17 6 . a re  h ig h e s t  (N adler e t  al'-., 1985).



1 .2 .3 . FetnaIe CopuIatory Behaviour In Relstlon to Exogenous 

Hormones :. /v

t h e ' r e la t io n s h ip  Jjetween f o l l i c u l a r  hormones and fem ale 

b eh av io u rs  ."'is -ex e m p lifie d  b y  experim en ts  em ploying hormone r e -  

p lacem en t -therapy 1̂ : ‘ i  ■

1 l a  th e  t h i c k - t a i l e d  bushbaby (D ixsott, 1978; G iro lam l and 

■ C ie ls rt, unpu b lish ed ) and in  th e  le s s e e  bushbaby ( L ip s c h i tz ,  1988), 

■treatm eiit w ith , o e s t r a d io l  17 0 induces fem ale  accep tance , o f  th e  

m alei ' % •• .

K end rick  and Dixson (1985) and DiXson (1986) show t h a t ,  i n  th e  

common m arm oset, in c re a s e s  i n  tongue f l i c k s  a re  induced  by  t r e a t ­

ment w ith , o e s t r a d io l  17 g, w hereas " te s to s te ro n e  i s  in e f f e c t iv e .

In  the- rh e su s  macaque, th e  p r im a te  m ost o ften , s tu d ie d  in  t h i s  

r e s p e c t ,  t r e a tm e n ts  w ith  o e s t r a d io l  o r  w ith  te s to s te r o n e  have r e ­

s u l t e d  i n ,  > a t l e a s t ,  in c re a s e d if r e q u e n c ie s  o f  p r e s e n ts  (T rim ble  

and  H erbert-, 1968; Zumpe, and  M ichae l, 1570, 1985a; E v e r i t t  and 

H ^rljB rt, 1971; D ixson  e t  a i . , 13-73; Johnson  and Phoenix., 1976; Baum 

e£ s i . ,  197'/; W allen and Boy, 1977; Zumpe e t  a l . ,  .1983). I n  th e  

lo n g - ta i le d  macaque (Zumpe- and.. M ichael, 1985b), o e s t r a d io l  and 

te s to s te r o n e  tr e a tm e n ts ,  have  be en  found  to  induce  in c re a s e s  in  

i n v i t a t i o n s  and' ;4n .fesal6_. i n i t i a t i o n s  o f  m ounts, a s  w e l l a s  a  r e ­

d u c tio n  o f  th e  tim e  la te n c ie s  f o r  th e s e  b e h av io u rs  t o  f i r s t  occur.

O es tra d io l-  tr e a tm e n t i s  a ls o  e f f e c t i v e  in  in d u c in g  in c re a s e s  

in  p re s e n ts  i n  th e  ta la p o in  monkey (D ixson e t  a l , ,  1973).

On th e  s u b je c t  o f  horm onal in f lu e n c e s  on fem ale  p r im a te  

co p u la to ry  b e h a v io u r ; t h e  fo llo w in g  rev iew s may be c o n su lte d : 

D ixson ,' 1983a; L u ttg e ,. 1971; M ichael and B o n sa ll,  1979; Baum, 1983.



1 .<3./FEMALE APPEARANCE

1.3 .1 . Visual Appearance r - n

-A : d is c u s s io n  o f  • m orpho log ica l changes, r e l a t e d  . t o  o v a ria n  

hotmdne J 'e v e ls , i n  th e  g e n i t a l . and p e r in e a l  r e g io n s  o f  p rim a tes  

i s .g i v e n  i n - 4 . 1 , ,  ..below. 1 o

1 .3 .2 . Distribution of Copulations In Relation to.Size e f  th e  Pehlnhal 

Swelling : .

Peaks . o f  c o p u la tio n s  d u r in g  maximum sw e llin g  have  been  found n o t 

o n ly  i n  th e  baboon (se e  4 . 1 . ,  below ) b u t a ls o  i n  a l l  th e  s p e c ie s ,  

s tu d ie d  in. t h i s  r e s p e c t ,  t h a t  show a pronounced p e r in e a l  sw e llin g . 

These in c lu d e  th e  Sum atran lo n g - ta i le d  macaque (van  Noordwijk, 

1985), th e  b a rb a ry  macaque (K uns ter and P a u l, 1984), t h e  p i g - t a i l e d  

macaque (E aton and R esko, 1974), th e  C e lebes macaque (Hixson, 

1977), th e  mangabey (Chalmers and R ow ell, 1971), th e . ta la p o in  

monkey (H e rb e rt, 1970; D ixson e t  a l . ,  1973), th e  r e d  co lo b u s, 

Colobus bad iu s, (S tru h su k e r  and L eland , 1979) and th e  chimpanzee 

(Y erkes, 1939; Young and  O rb ison , 1944; W a llis , 1982).

1 .3 .3 . Olfactory Appearance

T here  i s  p le n ty , o f  ev idence  t h a t  o lf a c to r y  communication i s  

im portan t i n  th e  p r im a te  o r d e r ,  p a r t i c u l a r l y  among p ro sim ians and 

New W orld monkeys ( S c h i l l i n g ,  1979; E pp le , 1974). However, th e re  

i s  l i t t l e  ev idence  t o  su g g e s t w hat r o l e  o lf a c to r y  cues p la y  in  

s e x u a l com m unication, t h i s  k in d  o f  ev idence  be in g  m ostly  

c ir c u m s ta n t ia l  (E pple, 1976; K evem e, 1982, 1983; G o ld foo t, 1982). 

Male r i n g - t a i l e d  lem urs and ta m a r in s , S a g tiim s  f u s c l c o l ld s ,  p r e f e r



th o s e  o f '1 sjaiies (Dugmore 6 t  S J e , -1984| E pple ,f e n i^ e  •scen'fe.i"1 t o       0____ _______ ,

■^960). Male lemitks ' a h i b i t  flelmert-vwhen in v e s t ig a t in g  t i e  s c e n t - 

Of, fem ale  " g e n ita ls  . ( B a i le y /  1916). ■ - ila le  anosm ia „cause| sexual, 

im pairm ent i n  rh e su s  macaques (Hipha.e.l and.K everne, l968j ge v em e , 

1982 ),/ ‘.These " fa c to rs  and th e  expensive  in v e s t ig a t io n  and l ic k in g  

'o f  th e  fem ale  g e n i ta l s  ’t h a t  c h a r a c te r is e s  m ating,, in  bushbabies 

(DSyle e t  a j . ,  1961; E aton  e t  al'-. ,''('1973; L ip s c h i t s ,  1988; G iro la a i 

and B i e le r t ,  u n p u b lis h e d ) ,  c o u p le d .y ith  t h e  f a c t  t h a t  m ales spend 

more „ tim e ' in v e s t ig a t in g  sc en ts , fIb q - .o e s t/u s  fem a le s in  th e  th ic k -

• t a i l d d  bushbaby (C la fk , 1982) and  j n  th ^ r l e 's s e r  bnshbafay (G iro lam i 

e t  a l . u n p u b lis h e d ) , su g g e s t t h a t  o lf a c to r y  cues s e rv e  a  r e p ro ­

d u c t iv e  purpose  ( fo r  more exam ples," 's ee  E pp le , 1976; G o ld foo t, 

1982; K eyerne , 1983 ). "How o lf a c to r y  c u es" do <a c t ,  th o u g h , ;i s  no t 

y e t  known. _v - . o  • •

D ir e c t ,  ev id en ce  i s  a v a i l a b l e , f o r  t h e  rh esS s Macaque in d  comes

• from a  s e t  o f  ex p erim en ts  .itr  w hich o v a rie c to m is’e d /  u n tr e a te d , f e ­

m ales were a b l e . t o  e l i c i t  male c o p u la to ry  b e hav iou r fo llo w in g , ap­

p l i c a t i o n  o f  vagin 'ajk  la v ag e s  from o e s tr o g e n - tr e a te d  fem ales 

(M ichael, and K evefne, 1968, 1970; M ichael and Zumpe, 1982)., f^ e  

a c t iv e  su b s ta n c e  was i d e n t i f i e d  i n  a  m ix tu re  o f, a l i p h a t i c  a c id s  

(C u r t is  e t  a l . ,  1971; Michael^ e t  a l . ,  1971) w hich have  b e e n ‘shown 

t o  in c re a s e  . a round  -th e  tim e  o f  o v u la tio n , i n . a  number ..of sp e c ie s :  

th e  baboon ( B ie le r t  and C rew e ,"unpub lished ), th e  chim panzee” (Fox, 

1982) and humans (M ichael e fc ^ a li,  1974). Some dou b t may.be c a s t  

on th e s e  r e s u l t s ,  how ever, because  o f  th e  d i f f i c u l t y  in  r e p l i c a t in g  

them and a ls o  because  peaks o f  a l i p h a t i c  a c id s  h a v e  been shown to  

occur, o n ly  - a f te r  o v u la t io n , i . e . , '  i n  the . l u t e a l  p h a se , and f o l -

. low ing p ro g e s te ro n e  tre a tm e n t (G o ld foo t e t  a l . ,  1976). The p ro ­

d u c tio n  o f  a l i p h a t i c  '.acids.seem ed t o  b e , th e n , more s e n s i t iv e  to  

p ro g e s te ro n e  th a n  © e s t ra d io l.  G o ld foo t:,e t a l .  (1976) a ls o  showed- 

t h a t  peaks . i n » a l ip h a t ic .  a c id s  cou ld  be induced"by , con tam ination  

w i th 'e ja c u l a te .  Peaks i n  a l i p h a t i c  a c id s  d u r in g  th e  l u t e a l  p hase ,



^ and i i i  - r e l a t i o n  t o  contam ination." w ith  e ja c u la t e ,  -ytire aTso fonnd 

. i n  t h e  baboon ( B ie le r tr  a c d ' Crewe, u n p u b lis h e d ) . I n  l a t e r ,  work, 

•'fG old£opt<̂ (1 9 fil)  found' t h a t  e x p erien c ed  m ales w ere a b le  to  d i s ­

c r im in a te  by o l f a c t i o n  th e  s e x u a l^ s ta te  o f  a  f e m a le .‘ He suggested  

t h a t  v a g in a l  su b s ta n c es  o th e r  th a n 'a l ip h a t ic % c id s  may cotivey th e  " 

in fo rm a tio n . .  T .,

'kFrom' - th is  e x cu rsu s ;' i t  i s  a p p a ren t t h a t  -t h e  r o l e  p la y ed  by 

o lf a r to r r ^ c t fe s  i n  rep ro d u c tiv e  c o m m un ication 'is  n o t  .’y e t  c l e a r  and 

more rese ax p h  -needs ' t o  be u n dertaken ' o rf 't S i s  su b je c t^  v I n s te a d , ,. 

w hat i s  c l e a r  i s  t h l t  fem ale  .o lf a c to r y  appea rance  does change . 

a c ro s s  th e  cycle." • - , .

OISTRIBUJIOKkOF COPULATIONS ACROSS THE CYCLE

:io v u l‘a to r y  p e a k s 'V ) f  c o p u la t io n s , o r  h i p e s t ,  i le v e ls  o f  

c o p u la tio n s  d u r in g . th e  f o l l i c u l a r  p h a se  o f  th e 1c y c le ,  a r e  common 

w ith in i th e  p r im a te  o rd e r .  ^  I ‘

‘ In Ip rO 'slm ians,  e m u la t io n  i s  l im ite d  t o - a  few d a g s ' o f  . th e  • 

o v a r ia n \  c y c le , ' whfen-’ th e ,-fe m a le  w i l l  a cc ep t th e  malejj. ( f o r  th e  

s le n d e r  M o r is , '-  I z a rd ' and Rasmussen, 1985; .th e  r u f f l d  lem ur, 

S h ideler"' e l . ,  1983; th e  t i n g - t a i l e d  lem ur. J o l l y ,  1966; Evans 

and Soy,- 1968; ,th e  s ifa & a , R ich a rd , 1,974; t h e  th z jc k - ta ile d  

busUjaby-j ..E^ton e t  a l . ,  - 1973; th e  le s s e r  bushbaby ,' DoylL e t  a l . ,  

1967). D ie few days o f  th e  c y c le  i n  w hich th e  fem ale  L rosim ian” 

w i l l  m ate may b e  c o n tra s te d  w ith  th e  few h o u rs  o f  th e  ^ ycleL in  which 

m a ting  -occurs i n  'th e ' t r e e  shrew s (Coftaway"a id  S o re n sb |, 19M ) . 

We have a lre a d y  seen  how, i n  p ro s im ia n s , fem ale  accep tanceT of th e  

^ m a l e . i s  r e l a t e d  t o  o v u la t io n . I n  p ro s im ia n s , c o p u ia t io n la ls o  oc­

c u rs  o n ly  -in th e  o v u la to ry  p h a se  o f - th e  c y c le .  , " I

P e r io v u la to ry ,; ,o r  f o l l i c u l a r  .in c re ase 's  ' i n "  c o p u la tip n ' i n  New ' 

Wot I d  p r im a te s  a re  a ls o  "found in  th e  oArm oset (-Kendrick a n d D ix so n ,



A m o n g - t i a c a ^ g u e s ,  spch. changes have been  ob se rv ed  i n  th e  

rh e su s  (M ichael efr a f . ,  1967; C zaja  and B i e l e r t ,  1^75;. S o n s a ll e£ 

a l . ,  1978'; Gordon, 1981; Zumpe and M ichael, 1983;- W allen e t  a l . ,

3,984) f  th e  l o n g - ta i le d  macaque. (Zuinpe and M ichael, 1983), t h e '

^  l i o n - t a i l e d  macaque (L indbiirg  ee . a J . , 1985), th e  p ig - t a i l e d  macaque 

(E aton  and Resko,„ 1974), th e  s tu m p -ta i le d  macaquei (H urray  e t  a l . ,

. 1985;" N ieuw enhuijsen e t  a i . ,  1986), t h e  b a rb a ry  macaque (K ustef,

« and H a u l ,” 1984), th e  C elebes' "macaque (D ixson, 1977), a n d . t h e 0

- '-.-Japanese  macaque (Enoootd 'e t  a 7 . , 1979.). C opu la to ry  peaks du rin g  

^ ,-  thte l a t e  f o i l l i c u la f  p hase  o f-  t h e  c y c le  a re  found in  th a  baboon ( s e e  1 

4 .1 . ,  below )', t h e  ta la p o i n  monkey ( H e rb e r t,  -1970; D ixson e t  f l i , ,

19-73), and. th e  mangabey (Chalmers an<3 R o w e ll,0 1971). The p ittas  

monkey shows h ig h e r  le v e ls  d u r in g  th e  f o l l i c u l a r  phase  th a n  du rin g  

. tt^h l u t e a l  phase  (Row ell and  H p rtw e ll,  1978). < y

Among th e  g r e a t  a p e s , m ating  i s  r e s t r i c t e d  t o  m id -cycle  i n  th e . 

g o r i l l a  (Hess,- 1973; N ad ler, 197S3 M adler e t . a l ,- ,  1983; Fbssey ,

1983; M itc h e ll e t  a l , ,  1985) and in  t h e  chimpanzee (T e rk es, 1939;

Young and O rb iso n , 1944,- W a lli s ,  198Zf, w fieieas p e r io v u la to ry  i n - v ' 

c re a se s  -in  c o p u la to ry  fre q u en c y  haVe'obeen observed  in ,( th e  o ran g u ta n ' 

(N adler," 1977), ■ ‘ .

--1.5,%£HE FUNCTION OF FEMALE COPUtA'TORY' BEHAVIOUR ANQ, ,,

OF FEMALE APPEARANCE AND AIMS- OF THE PRESENT STUDY , „ ,

I t  seems ev id en t^ -a t t h i s  p o in t  t h a t  a  r e la t io n s h i p  e x i s t s  b e -  . 

'tw een  fem ale  c o ^ u la to ry ’h e h a v io u f ,  fem a le .ap p e aran c e , and t h e  even t 

q f  c o p u la tio n . The- n a tu re  o f  such a. " re la t io n s h ip ;  e s p e c i a l l y  b e -  %  

tw een fem ale  b e hav iou r and c o p u la tio n , i s  n o t  y e t  ;c l e a r . j -

I n  1976,° Beach d iv id S d  fem ale  c o p u la to ry  b ehav iou rs  in to  two ■; "°

..ty p e s , p r e c e p tiv e  and r e c e p t iv e .  The form er c o n s is ts  o f  a p p e t i t iv e  ' \

b e h av io u r  and th e  l a t t e r  o f  ad ju stm e n ts , t o  a llow , c o p u la tio n . °The -



• appea rance  'o f  t h e  fem a le , o r  i n  o th e r  w ords h e r  s tim u lu s  v i lu e ,  

was” term ed h e r  " a t t r a c t i v i t y ” . l , ^ _ r ‘

Fem ale ‘p r o c e p t iv i t y  i l l  n o c tu rn a l pro 'sim ians i s  n o t w e l l d e --  

ve lo p ed  -and copu iS tlon . seems t o  jbe^ m odulated by changes i n  female 

r e c e p t i v i t y  and a t t r a c t iv e n e s s  j| T his makes se u se^ ^n  t h a t  males 

a re  a t t r a c t e d  t o  a fem ale  o jlly  when th e  "female w i l l  a llow  

c o p u la tio n !  W hy.than d id  p ro c e p tiv e  b ehav iou rs  e vo lve  i n  d iu r n a l  

p ro s im ia n  and sim ian  jjrim ategS Fem ale p ro c e p tiv e  "Sehaviours were 

a ls o  d e sc r ib e d  by .Beach f l9 7 6 ) as a t t r a c t i v e .  I s  i t  p o s s ib le  th e n  ,r

- t h a t  p ro c e p tiv e  b e h av io u rs  have  in c re a s e d  a t , t h e  expense^pf fem ale 

, ,  appea rance  a s  a means o f  a t t r a c t i n g  th e  m a le Z ^ L a s t ly ,  how doej" 

a t t r a c t iy ^ S e s s  ’work? Does i t  s ig n a l  fem ale  behav iou ral=  re a d in e s s  

., a n d /o r  fem ale  f e r t i l i t y ,  w hich im p lie s  m ale  c o g n itio n  and,"choice, 

o r  does i t  a c t  o i  m ale p h y s io lo g y , th u s  im p e ll& g  fl^e male t o  

copu la te ., «' " " = =  ~ i  _ 17
B e ar in g / th e s e  q u e s tio n s  i n  m ind, two sp e c ie s  o f  th e  

C e rco p ith e c in ae  were s e le c te d  f o r  a s tu d y  o f  t h e i r  system s o f  

se x u a l communication.: th e  v e rv e t  monkey, C ercoplthecu s e e tb io p s

py g a ryth ep s, a  sp e c ie s  whose feo a les^ d o  n o t  show c h a n g e s 'in  v is u a l  

appea rance  and w hich has so  f a r  '$3ovided^ s c a n ty  ev idence  o f  

h o rm o n e-re la te d  c o p u la to ry  a c t i v i t y ;  and th e  chacma baboon, Paplo  

. v r s in u s ,  a  s p e c ie s  whose fem ales’,  - by  c o n t r a s t ,  show prom inent 

changes l i i  v isu a l"  appearance  and w hich  .e x h ib its , consp icuous e v i­

dence  o f  h o rm o n e-re la te d  c o p u la to ry ™ ac tiv ity .

1 I n  th is ?  t h e s i s ,  t h e  word " a t t r a c t iv e n e s s "  i s  u se d  i n  p re fe re n c e  to  

B e ac h 's  te rm  " a t - t r a c t iv i ty " ,  except- wfiere r e fe re n c e  i s  made t o  h is  

' t  p u b lic a t io n .



2 .  STEROID HORMONE INFLUENCES ON ^H&KA'TING BEHAVIOUR 

OF VERVET MONKEYS {C ercop ith ecu s S a th lo p s pygery th ru d ) : EF­

FECTS ON FEMALE ATTRACTIVENESS:^AND PROCEPflVITY^fe:, 

EXPERIMENT 1 . ., c a ' ^

2 .1 . INTRODUCTION

S te ro id  hormones ..„sre s.. v e ry  im p o rta n t f a c to r  i n  th e  ..sytfchro- : 

.  n iz i t io n 'o - f  r e p r o d u c t iv e o a c t iv i ty  i n  mammals. An example o f  t h i s  

s y n c h ro n iz a tio n  i s  th e  phenomenon o f  o e s tr u s ”,  w hich c o n s is ts  g f  

k ho rm onally  in d u c e d , changes i n  "sexual b e hav iou r and p hysio logy  

" n e ce ssa ry  f o r  f e r t i l e  m a tings (L isle, 1978). However, t h e ’ con- • 

„ n e c t io n  betw een rep ro d u c tio n  and ^ h e  horm onal s t a t e  o f  th e  fem a le , 

W ilh th.^ e x ce p tio n  o f  p ro s im ia n s  (E aton , 1973), i s  " le s s  c le a r - c u t  

 ̂ - . .
- The rh esu s  macaque (S acaca  m ila tta ')  i s  th e  sp e c ie s  " to  which 

r  m ost a tte n t io n , has been  devo ted  in  te rras o f  a n a ly t i c a l  s tu d ie s  t

horm bne-behavionr in te r a c t io n s . :u d ie s  '-I’-have dem onstra ted  th a t

ova riectom y  n o tic ea b ly ,/re d u ce s  male c o p u la to ry  b ehav iou rs  and t h a t  

m ale in t e r e s t -  i s  r e s to re d  by th e  a d m in is t ra t io n  o f  o est& ad io l to  

t h e  fem ales (M ichael a t  a l„ ,  1^67) • 6e s t r a d io l  i n  f a c t  seems to

have a  marked "e ffe c t on fem ale  a t t r a c t i v e n e s s , in c re a s in g  a  number 

d f  m ale b e h av io u ra l in d ic e s  .such as c o n ta c ts ?  m ounts,, m ounting 

r a t e s ;  in tro m is s io n s , a n d /e ja c u la t io n s  (T rim ble  a n d ,H e rb e r t, ,1968; 

Johnson and & ^ien ix , 1976; W allen ai^d Boy, 1977). I n  a d d i t io n /  

exogenous a d m in is t ra t io n  o f  a n o th e r  'o v a r ia n  s e c r e te d  s te r o id ,  

t e s to s te r o n e ,  W s  been  found to  in c re a s e  th e  d is p l a y  o f  m ounts, 

in tro m is s io n s , e j a c u la t io n s , ,  add e £ee tlM s^ $JohnS on  and Phoenix? I



1976; tf a l le S  aiid Goy, 1977). I n  th e  female^ b o th 'o e s t r a d io l  and 

te stoh te ro rue^h ftve -heeis^found  to ^ in d r e a s e . p rg c e ^ tlv e a  b e hav iou rs  

(TrimhSa and 'H e rb e r t , ;  'l968tS5^^er- end M ichae l, 19Qg; Johnson .and  

' Phoerilk , d.976; Vf611en^Tand Goy', , 1§77% i& e s i^ s  a  r e d u c tio n  in  

. r e c e p t i v i t y  a n d ' a t t r a c t iv e n e s s  was fcSnd to  be ldnduced  by  h ig h e r  ■ 

dosages o f  " te s to s te ro n e , T r im b le  and H e rb e r t, -1968; Johnson , and 

P h o e h £ x /l9 7 6 )„  t  " ’

As Senm- h a s  p o in te d  o u t -in a r r e c e n t ,  (1983), .s p e c ie s  *

d i f f e r  i n  th o s e  Sexual b e h av io u rs  e x h ib ite d  jmd i n  ..th 'e ir  dependence , 

upon s e # s t e r o id s . r .  In  th e  s t u a p t a i l  njacaqde, ( t f arc to ide .s^  - n e l-  

t h e r  p a l e  n o r  fem ale  b e hav iou r f lu c t u a te s  p r e d ic ta b ly  a c ro s s  th e  

fem a le 1 s°  cycled,n O variectom y decreased ,»but dit5 r io t e l im in a te  male 

s e x u a l b e h a v io u rs . (B lob  a t  a l l ,  19Z8)-.  A dd itiona l-w ork  has shown 

t h a t  '<adrftBa*ectomy o f  ov a riec to m ix ed  fem ales d id  h o t  a f f e c t  male^ 

o r  fem ale  to h a v io u r  (Baum e t  s i . ,^ 1 9 7 8 ).

F ie ldq j s tu t i ie s  r e v e a l  t h a t  'the- v e rv e t  monkey (Jercop ith ecu s  

raettiHops p yg errth ru s)  a p p a re n tly  e x h ib i ts  m a ting  b e hav iou r 

th ro u g h o u t th e  f em a le 'm e n s tru a l c y c le .  T hese s tu d i e s  h av e  re p o r te d ^  

a " p r o l d n ^ ^ b e s t r u s 1' ,  d u r in g  which fem ales showed sexual1 behaviohj:

1 on 66= cousec u iiv e  d a y s"(S tru h sa k ^ r , 19.67a, p . 31) and 56 c o n sec u tiv e  

days ( G a r t ia n , ; i9 6 9 ) ,  „ • » - ^ V " ^  - y ' .. °

A lthough lopg  ir ite rm e n s tru a l c y c le s  have" becen n o tic e d  i n ^ h ^  

la b o ra to r y  (up t o  149 d ay s, B u i l i r ,  1966; o v e r  50s d ay s. E ls e  e t  

a l . , 1986,) ,. -normal c y c le s  have  been  i d e n t i f i e d ,  " fo r th e  v e rv e t 

mbnkey, as be in g  much" s h o r te r  (mean C ycles' o f  : one ■- month,

B ra m b le t t e t ^ a l . ,  4975 ; 3 1 .4  d a y s , „ ie s s  e t  a l . ^ 1 9 7 9 ; 32. 7,6 days, 

E l ia  e t  a l . ,  1 9 8 6 ) / .  ■ ■ ' -  ° > ,

"? The p ro longed  .p e rio d s  o f  fem ale- s e x u a l b e h av io u r a p p e a l %(£■ 

exceed th e  mean d u ra t io n  o f  a  norm a) o v u la to ry  c y c )e . c a p tiv e  

" v e rv e t  monkeys,; Row ell. (1970) fc ^ n d rc y c le s  t o  h av e  a  m edian le n g th  

o f  33  days,, and t h a t  fem a le s rco p h la te d  each  day  ,p f thf? c y c le .  She. 

a ls o  d escrib ed , t h e  feipalhs 8s be in g  i n  a  " cootinuops oe stru s"



» - >  r(R o w e ll/  1970, p :3 3 5 ) . 9 Thfe^e ^ a tB  s

T T
, -c o a f i ra e d  by th e  f ind ingJthS fe ' fem ales in \ t h i s  sp e c ie s  can. pop u la te

b e fo r e  th e  'b re e d in g  se aso n ,; thtiugh th e y  have n o t  resumed

o varian , e y i^ i c i ty 11 (A hdelo^t e t  ' a l . ,  1985; Andelman, 1 9 8 7 ). ' jc- 

, I f  c o p u la to ry  a c t i v i t y ,  e x te n d e is tc P th ^  i n f e r t i l e  p h y e  o f  t h e  

$ b i i s  h as  be en  found in .c y c lg ; may^be expec ted  in ^ c a p t iv i t y ,  s in c e  J  

th ^ ^  rh e su s  macaque a d u r in g  ‘p a s t r - te s t s  and S n  r e s t r i c t e d  space  

(Gordon, 1981'; W allen , ‘1982)°, th is ''s am e  phenomenon sh o u ld  n o t  occur 

i n  f r  e€-ranging> a n im als ,  w h e re th e A x p re s s  io n  o f  an o v a ria h  - r  e la te d  

a c t i v i t y  sh o u ld  b e  favoM ^d. ifon th e  o th e r  hand , i t  i s  p o s s ib le  

t h a t  o th e r ' t u t o r s ,  a c t in g  d i f e c t l y  bn fem ale  b e h av io u r , (n fS rv e n e , 

the ireby  c re a t in g  a "pzylonged  o e s t r u s " .  , ‘

I t- is -n o w  a p p a re n t^ tu a t ,  i n  more l im ite d  space  and 'in  p a i r - t e s t  < 

s i t u a t i o n s ; ° i f  a  f e m ^ ^ ^ n  c o n tro l  male a cc ess  (M ichael e iP f l i . , 

.1982 ), o r  when m ale a cc ess  t o  th e  fem ale  i s  r e s t r i c t e d  (C z a ja  and 

° B i e l e r l j  1 9 7 5 ; om erahtz and Goy, 19.83), th e  d is p l a y  o f  p re c e p tiv e  

°%%haviour f lu c tu a te s  i n  r e l a t i o n . t o  th e  m enstrual, c y c le .  In  f a c t , , /  

Baum r (1983) . c lh ia e d  t h a t ; 71 am ong 'fem ale  b e h av io u rs , i t  ' i s  th e

,p ro ^ e p tiv e  b e hav iou rs  whiSh a r e  m ost l i k e ly  f o  be1 in f lu e n c e d  by ' 

. o v a r ia n  .horm ones. T h is  i s  p a r t i c u l a r l y  e v id e n t i n  th e  bbh's.yioar 

im i ty  to  th e  m ale p a r tn e r  (Czyja and B i e l e r t ,  1975; Johnson

jv a i ie t i  uo 

p^oxlm i

,sa d  P h oen ix , 1976; 1978; 

.  W allen , 1982).

W allen and Goy, 1977; ' C ochran ,y(fo79f -

E xperim ent 1 was .d e s ig n ^ , t o  in v e s t ig a te  w hether t h ^ r e p o r t e d  

, "p ro lo n g ed /c o n tin u o u s o e s tr u s "  and r e l a t i v e  c o p u la to r y s 'a c t iv i t y

It:
i r e f l e c t i o n  o f - th e  independence o f  m a ting , and' th u s , o f

a t t r a c t iv e n e s s  and p r b c e p t iv i t y ,  from - o v a ria n  horm ones, o r  th e  

:  r e s u l t  o f  p re s su re s ,  pbsed by th e  ^so cia l and p h y s ic a l env ironm ents'. , 

„ To t h i s ^ i d  an jO variectom ised  fem ale  t r e a te d  w ith  o e s t r a d io l  ,^nd 

te s to s te r o n e ,  one at- a  tim e , th e  two m ajor o v a r ia n  hormones in -  = 

- vo lved , i n  th e  c o n tro l ')  o f  fem ale  a t t r a c t iv e n e s s  and p E o c e p tiv i ty ,

.9 -

' z h x l l



was p g i f R e s t e d  t / i t h  a  m ale . .. l a  a d d it io n ,  s in c e  a  p a i r - t e s t  s i t -  

u a tip B  caA^-of. i t s e l f ,  red u c e  th e  e x p re ss io n  o f  horm onal m odula tion  

o f  c o p u la ra ry  ' . a c t i v i t y ,  one p a r t  o£ tli6 ;  t e s t  fo cu sse d  on th e  

j^ v c o p t iv i  B ehaviour t h a t ,  as seen  before",^ h as shown, most s e n s i-  

' t i v i t y  t o  horm onal changes, t h a t  i s  p ro x im ity  t o  t h e  m ale. The 

s i t u a t i o n  chosen  was o n e 'in  w hich th e  fem ale  was i n  c o n tro l  o f  h e r
j> ' L  «■.i  - '

space  a n d ^ f r e ^  fzqm male p h y s ic a l  in f lu e n c e , ri . e . ,  th e  male was 

r e s t r a in e d  in  cme p o r t io n  o f  t h e 'c a g e .  T h is  .p a r t i c u la r  ex p er-

B i e l e r t ' (1975), M  a rh e su s  monkey s tu d y .

2 .2 . MATERIALS AND METHODS

2 .2 .1 . Subjects 1 '' y

The s u b je c ts  - T. -      —

n o r th e rn  T ran sv aal n e a r  ^ a a lw a te r .  South-*A frica: te n  fem a le s . A,

B ,„C, o j l F , G, H, J ,  uL, P i | and fo u r  m a les , U, V , W, 2 . Nine o f  

th e  fem ales had 'b een  b i l a t e r a l l y  o v a rie c to m ise d  a  minimum o f  4 

ye a rs  e a r l i e r .  The ^ e n th  A m kle  was i n t a c t  and u n fa m i l ia r  w ith  

th e  o th e rs ^  The m ales had  a i l  been  b i l a t e r a l l y  v asec tom ised  a t  

l e a s t  5 months .p r io r  t o  th e  . s t a r t " o f  t e s t i n g .  TWo o f  th e  males 

(W, zy  w ere^ fam O ia r w ith  the" S |g llt e x p e rim e n ta l fem a le s, having 

l iv e d  in  tb s-sam e  s o c i a l  g roup  -fo t 5 y e a r s .  The o th e r  two males 

(U, V ), hav ing  r e c e n tly  j o i n 'd  th d  co lo n y , were r e l a t i v e ly  u n fa ­

m i l ia r  w ith  th e  s u b je c t  fem a les. No in fo rm atio n  i s  a v a i la b le  on 

. . t h e  s ii im tls  be 'fo re  c a p tu re .  F u l l  body w eigh t and d e n t i t io n ,  and 

d e sc e n t o f  t a s t e s  were,;-the c r i t e r i o n  ^ r  d e te rm in a tio n  o f  se x u a l 

m a tu r ity ,  in  m a les . - F u l l  body ^ e ig h t^ a n d  d e n t i t io n  as w e ll as 

e lo n g a tio n  of- a ipp leis w ere -the c r i t e r i o n ’ f o r  th e  d e te rm in a tio n  

o f  fem ale  se im a l m a tu r ity  "and p a r i t y .  At nb tim e  were th e  su b je c ts  

in v o lv e d 'i n  any experim ent o th e r, thau) th o se  d e sc r ib e d .

. - . i '  16
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2 .2 .2 . Housing

- ' A ll  th e  donkeys were housed a t  th e  Frankenw ald U nit o£  th e  

\  C e n tra l Animal S e rv ic e , U n iv e rs i ty  o f^ th e  W itw atersraaci, i a  in d i ­

v id u a l  'c a^ es  . > r e  th e y  h a d  been t r a n s f e r r e d  A months b e fo r e  th e  

t e s t  b e g an . Tb,'e cages m easured 60*80*60 cm end w ere lo c a te d  i n  a  

. l a r g e 'b u i ld in g  "w ith o th e r  monkeys aad ' baboons. The b u ild in g  had  

„ titt Windows, b u t l i g h t  was p ro v id ed  b y  e n la rg e  w ire-m esh door on one

0  side - o f  th e  b u ild in g ^  w hich a ls o  c o n s t i tu t e d  a  so u rc e  o f  f r e s h  a i t .

The a n im als r e c e iv e d  a  com m ercially  p rep a re d  food  p e l l e t  d a i l y , 1 

, supplem ented  two. o r  th r e e  tim e s  a  week w ith  f r e s h  f r u i t  and vege­

ta b le s  . . W ater was a v a i la b le  ad l i b i t u a .  Cages wet'e h o se d  down 

once a ..day  and d a i ly  h e a l th  checks w ere c a r r i e d  o u t on a l l  o f  th e

-2 ,2 .£ . T ransport, T est Room, Scoring and Habituation

F or t e s t i n g ,  th e  s u b je c ts  w ere t r a n s p o r te d  from  t h e i r  home cage 

to  th e  t a s t i n g  room by means o f  a  50'<30x40 cra diecal sh e e t  t r a n s p o r t  

cage t h a t  th e y  had  le a rn e d  t e  e n t e r .  The cage had  punched h o le s ,  

fo r  a i r  f lo w , i n  th e  two o f  th e  lo n g e r  s id e s .  Tha t r a n s p o r t  cage 

was t r a n s p o r te d  on  a  t r o l l e y  (36*54*112 cm) fr<io home cage to  th e  

t e s t i n g  rooai.. I n  th e  t e s t  room, th e  o b se rv e r  s £ t  b eh ind  a m obile 

b e hav iou r rec o rd in g  u n i t ,  o p p o s ite  ^to th e  c ag e , in  f u l l  view of 

" th e  a n im a ls . The anim als w ere f a m i l ia r  w ith  th e  o b se rv e r. The

■ u n i t  was capable* o f  rec o rd in g  e l a t e d  tim e  as w e l l  a s  fre q u e n c ie s



o f  e v e n ts .  F o r  th e ’ - second  p a r t  o f  t h e  t e s t ,  b e h av io u rs  were r e ­

c o rded  on a  s c o re  . 'sheet d iv id e d  in  f i v e  seconds in t e r v a l s  (see  

2 .2 * 4 .,  below  -  s c d re d  c a te g o r i e s ) . Time was. k e p t by means o f  a  

stop-w atch". ..

A ll th e  an im als w ere  made f a m i l ia r  w ith  t h e  t e s t i n g  r o u t in e  

^  th e  4 month% b e fo re  th e  a c tu a l  t e s t  commenced. ^T ra n sp o rt cage 

gain ing  hegarir'^' tfffh th s 'befo re ' te s r tig g  and p te a d a p ta t io n  to  t e s t s  

igan 2 weeks b e fo re  t e s t i n g ."  - '

2.2 .4 ,. T esting , A pparatus and Scored Categories

The t e s t  was d iv id e d  ± nt6 ttyd p a r t s .  I n  t h e .  f i r s t  p a r t ,  th e  

m ale was p rev e n ted  f rb n - p h y s ic a l  c o n ta c t  w ith  t h e  s u b je c t  fec ia l e 

w h ile , "in  th e  secondj ihie p a i r  was f r e e  t o  i n t e r a c t .  The fem ale 

. was1 tr a n s p o r te d  from 'lieA hqn 'e  cage and p la c e d  in  t h e 't e s t i n g  cage , 

f i r s t .  The w ire  mesh t e s t  cage  (F ig u re  1 ) m easured 66*72x266 cm 

and h a d  g u i l l o t i n e  d o o rs  a% e i t h e r  end f o r  t h e  .in ro d u c t io n  o f  th e  

an im als: A s l i d in g  w ire  m eih p a r t i t i o n  a llow ed  f o r  t h e  c o nversion

o f  4  p o r t io n  (66x72x66 cm) o f , t h e  cage  i n to  a  s m a lle r  compartment. 

The mesh d id  n o t p re v e n t V isu a l, a u d ito r y , o r  o lf a c to r y  i n t e r ­

a c t io n s  o f  th e  s u b je c ts  b u t  d id  p re v e n t p h y s ic a l  c o n ta c t x/ ig u r e  

1)-. Fo llow ing  th e  ( y t r o d u c tio n  o f  a  s u b je c t  fem ale  in to  th e  

t e s t i n g  cage , th e  w ire  mesh p a r t i t i o n  was low ered  Sad th e  m ale was 

c o l le c te d  from h is  home cage  and p rep a re d  f o r  h i s  in tr o d u c tio n  in to  

th e  sm a ll com partm entiand th e  s t a r t  o f  th e  t e s t .  The t e s t  began 

w ith  th e  m a le 's  e n tra n c e  i n to  th e  sm a ll compartment and th e  f i r s t  

p a r t  o f  th e  t e s t  con tin u ed  f o r  10 m in u tes . . .

D uring t h i s  p e r io d , th e  f re q u e n c ie s  o f  m a s tu rb a tio n  and 

o l f a c to r y  in v e s t ig a t io n , b y  . th e  male w ere rec o rd e d  as w e ll a s  cu­

m u la tiv e  e re c t io n  tim e . W alking a c t i v i t y  and f re q u e n c ie s  o f  p re -  

'  s e a t i n g  were rec o rd e d  f o r  th e  fem ales . C um ulative rec o rd s  were 

a ls o  k e p t o f  th e  amounts o f  tim e  sp e n t i n  th e  v a r io u s  p o r t io n s  o f







F ig u re  1 . B . The second p a r t  o f  t h e  t e s t .  Tlte mesh p a r t i t i o n  
male may approach th e  fem ale .
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th e  t e s t  c ag e . The cage  a re a  a v a i la b le  to , th e  fem a le  was d iv id e d  

in to  t h r e e  eq u a l p o r t io n s  (66x72x66 cm e a c h ), S3, S2, and S I . The 

p o r t io n  n e a r e s t  th e  m ale, S3, was f u r th e r  d iv id e d  i h  two sub ­

s e c t io n s , .  S3a and S3b (se e  Figure* 2 ) . -  A t th e  end o f  th e  l&rBiinute 

' t e s t ,  th e  mesh p a r t i t i o n  was l i f t e d  and th e  male was a llow ed  con- 

„ t a c t  w ith  t h e  fem ale . ’ ,,

The second  p o r t io n  o f  t h e  t e s t  c o n s is te d  o f  a  12-m inute  p a i r  

. t e s t .  A -number o f  m ale and fem ale  b e h av io u rs  ( l i s t e d  a n d .d e f in ed  

below ) w ere reco rded ., as w e ll a s  th e  tim e  from th e  in tro d u c tio n  

o f  th e  m ale u n t i l  e ja c u la t io n  was rec o rd e d .

E ach t e s t i n g  c y c le  c o n s is te d  o f  40 t e s t s  o v e r a  p e r io d  o f  2 

w eeks. The e ig h t  rv a r ie c to m ise d  s u b je c t  fem ales w ere d iv id e d  in to  

■pwo g roups (A and B) w ith  fo u r  in d iv id u a ls  i n  each . E ach s u b je c t  

fem ale  o f  th e  same group was p a ire d  w ith  th e  fo u r  m ales and th e  

two fem ale  p a r tn e r s  (one i n t a c t  and one o v a rie c to m ise d )  s o  t h a t ,  

" a t th e  end o f  th e  t e s t  c y c le ,  each fem ale  had se en  th e  m a le -p a rtn e rs  

, tw ic e  and th e  fem ale  p a r tn e r s  once. Fem ale p a r tn e r s  Were te s t e d  

o n ly  i n  th e  r e s t r a in e d  s i t u a t i o n .  D uring  a  3&12. m onth te s t i n g  

p e r io d , a. t o t a l  o f  320 t e s t s  w ere c a r r i e d  o u t.

2 .2 .5 . Behaviours Scored

2 .2 .5 .1 . Male Behaviours

The m ale b e hav iou rs  s c o re d  w ere:

Olfactory investlfction. Any c le a r  b o u t o f  s n i f f i n g  a t  th e  p e r in e a l  

re g io n  o f  a  fem ale  i n  c lo se  p ro x im ity .

Masturbation. Any d i s c r e t e  p e r io d  o f  c o n s is te n t  h a n d lin g  o f  th e

„ Approach. The m ale w alks d i r e c t l y  tow ard th e  fem ale . 

tContact. The male to uches o r  g rasp s  w ith  one o r  b o th  hands th e  

h ip s  o r  th e  w a is t o f  th e  fem ale .
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, M ount. The m ale c la sp s  fem ale  c a lv e s  t£ ith  h i s  f e e t  w h ile  h o ld in g  

th e  -fem a le 's h ip s  w ith  h i s  hands.

In tro m issio n . P e n ile  in s e r t i o n  i n to  th e 1 vag jjia  i s ’ r e c o g n ize d  by 

deep and re g u la r  p e lv ic  t h r u s t in g .  The number o f  p e lv ic  t h r u s t s  

p e r  in tro m is s io n  was re c o rd e d 1from th e  f i r s t  - in s e r t i v e  t h r u s t . '

" E ja c u la tf ti |.  Sem inal em issio n  c h a r a c te r iz e d  by a  s h o r t  pause  and

body im m ob ility  a f t e r  a s e r i e s  o f  lo n g  and ry thm ic  p e lv ic  th ru sts ',.,

^ fo llo w e d  6 y  male d ism ount. I t  i s  a ls o  rec o g n ize d ' by th e  p rese n ce

° o f  c o ag u la ted  e ja c u la t e  v i s i b l e  on th e  v u lv a  o f  th e  fem ale ..'

2 .2 .5 .2 .  Female b e h a v io u rs  v  ^

The fem ale  b e hav iou rs  s c o re d  w ere: ° ‘ t  r ^

P re s e n t in g . A d i r e c t  o r i e n t a t i o n  o f  t^he perineum- tow ard  th e  

p a r tn e r .  T h is  c a te g o ry  in c lu d e s  a l l  p o s s ib le ' v a r ia t io n s  i n  o r i -  = 

e n ta t i o n  . and f le x io n  o f  t h e  body and p o s i t io n  o f  h e a d - a n d ' t a i l ;

I t  can  tie  perform ed a s  a  low c rouch? sidew ays o r ie n t e d ,  ,w ith  t a i l

Held a g jrjtist th e  body and bead e i t h e r  lo o k in g  away-.or tu rn e d  tow ard

alf- 'th e  malt, ,^>r i t  can  b e 'a  p o s tu re  w ith  f u l l y  ex tended  le g s .  I n  t h i s

t a i t i s  e i t h e r  f le x e d  ove r th e  b ack , h e ld  v e r t i c a l l y ,  o r 

l e f t  filac’c id .  The bo^y can  e i t h e r  b e  o r ie n t e d  g e rp e n d icu ^ a r ly  

tow ard th e  male .p r sidew ays and th e  head can b e  tu rn e d  to  th e  male 

_ o r  away.from  h im . . r , ’ " .

W alk ing . -Any movement r e q u i r in g  a minimum o f  two s te p s  w ith ii i  o r-  

‘-acros.^ th e  cage  s e 'c t io n . '

P rox im ity .-  The fem ale  s i  

YawijiS. A h y p e re x ten s io n  o f  "the  m <pdiS |6 w ith  s l i g h t  d l i llocatj,tiC ° 

The l i p s . a re  r e t r a c te d  t o  exdose th e  gums and t e e t h .  . ■

A g g re s s io n . The fem ale  c h a fes  and h i t s  th e  male w ith  one hand 

wKiler. l i f t i n g  th e  eyebrows and" gapiflg ,.(8 tru h s^k er, 1967). u _,. 

Nedative^adjSstments. The ^female does n o t pay  a t te n t io n  t o  th e ,  

ma^e, sralks .-away, o r  e ls e  h i t s  th e  m ale." ■ f.



' 2.2.6V Hormone Administration , 5

F e m a le ^  w e r e ^ u b je c M d  t o  tw o ^ y c le s  o f 'h o rm o n a l t r e a tm e n t:

" „(1)- w ith  Oo e s t r a d io l  b en zo a te  (gg) and ( 2)  w ith  te s to s te r o n e  

p ro p io n a te 11 (TP),t  - Group & was in je c t e d  ev ery  day f o r  #  creeps, t f i th  

„ 10 ug  EB suspended  i n ' 0 .2  mil o f  a r a c h i s ' o i l .  I n tr a m u s c u la r " ia -  

j h c t io n s  w ere g iv en "o n %  a  day betw een 09:00- and 11:00 . T reatm ent 

.’was i n i t i a t e d  2 weeks b e fo y e Jb eh a v io u ra l t e s t i n g  and was con tinued  

d u r in g  t h e '  t e s t i n g  p e r io d . ' I n je c t io n s  were th e n  suspended I q r  30

- days^ e if te rG which_ th e  setcond^reydle o f  , horm one' t r e a tm e n t was . 

S t a r te d .  TP (1 mg), suspended in  0 .2  ml o f  a ra c h is  o i l ,  was a3.- 

m in is te re d  d a i ly ,  in tr a m u s c u la r ly  ,betw een 09:00  and 11:00 . T re a t-

“ meat l a s t i n g  4 "weeks'-was i n i t i a t e d  15 days b e fo re  be h av id tira l 

t e s t i n g  and con tin u ed  d u r in g  t lQ  t e s t  p e r io d .  In  group B, th e  

p rocedu re , and s t e r o id  dosages were t h e  same a s . i n  g roup A, b u t th e  

o rd e r  o f  tr e a tm e n ts  was re v e rse d .

2 .2 .7 .  S ta tis tic a l A naly sis

B ehaviours w ere re c o rd e d  e i t h e r  as fre q u e n c ie s  o r  a s  e lap se d  

t im e . N ega tive  ad ju stm e n ts  to .  c o n ta c ts ,  mount and in tro m is s io n , 

a s  w e l l 'a s  ag g re ss io n  and yawns, w ere tran s fo rm e d  i n to  b in a ry  

c a te g o r ie s  (0 -1 )  due t o  t h e i r  Very low fre q u en c ie s- and p e rc en ta g es  

1 w ere  -compared by means Of a  X2 t e s t  o f  a s s o c i a t io n .  The o th e r

- frequency  d a ta  were no rm alized  u s in g  th e  a p p ro p r ia te  s q u a re -ro o t 

t r a n s fo rm a tio n  and th e n , a lo n g  w ith  e la p se d  t im e ,,  were su b je c te d  

t o  "an a n a ly s is  o f  v a r ia n c e  f o r  unba lanced  d a ta  w ith  th e  g e n e ra l 

l i n e a r  models p ro ce d u re  (SAS). F i n a l l y ,  a  p a irw ise 'c o m p a riso n  o f  

means was pe rform ed w i th .a  t - t e s t  and , f o r  m u lt ip le  m eans,“ th e  

Duncan m u ltip lte -ran g e  t e s t  w§3 a d ap te d . " ;



% /i .S .  RESULTS

” -  I n  i h e  f i r s t  p a r t  o fv th e  t e s t ,  w here (tihe o a le  was r e s t r a in e d ,

. no 6,e f f e c t s ,  o f  hormone tre a tm e n ts  were found  fop  fem ale  B ^ a v i o u r s .

Fem aleptb-m ^je d i s t a n c e , ’ measure,! a s  th e  tim e  sp e n t b y  a  fem ale 

T in  eac h  o f  th e  £ o |r , sec tion#»% f th e  c a g e ,' was n o t  s ig n i f i c a n t ly  

a f f e c te d  e i t h e r  by EB 'o n  I P ' trea tm e n ts '!  T h is  was t r u e  a ls o  when 

fem ales w ereS te s te d  w ith  o th e r  fem ales . The s u b je c t  fem ales s> iln t, 

t h e  m ajor p o r t io n  o f  t h e i r  % e^ t "tim e in  th e  (Section: n e a r e s t  the-= 

r e s t r a in e d  p a r tn e r  ^ 3 a )  w hether1'^ te sped^  w ith  a  m ale  o f  a  femal^- 

(p< 0 .001 )\ However, th e y  sp e n t s ig n i f i c a n t ly  sB re  tim e  i n  S3a when 

a  male was th e  p a r tn e r  th a n  when t e s t e d  w ith  k^Eemule (F ig u re  2 ) .  1 

P r e s e n t in g  t o  th e  m ales was pe rfo rm ed  c o n s is te n tly ^  W t  w ith  

marked in d iv id u a l  v a r i a t i o n  boph in  th& 'j£fequency (row m.^tns. ±  SEM- 

ran g in g  from 0<25 ±  1 .4  t'o  '£t. 75 ±  1.43^;v*nd i n ' t h e  p o s tu re  chosen”.

A s im i la r  p a t te r n  was found in  p r e s e n t in g  to  t h e ,  fem ales w ith  a 

row m e a n 'f  SEM range  o f  0  to  7 .5  t  Z .J ,-^ N e i th e r  st^eroici tr e a tm e n t 

s ig n i f i c a n t ly  e f f e c te d  frequency  o f  p re s e n t in g ,  b u t more p r e s e n ts  

w ere d ire c te d , to  male= th a n  to  fem ale  p a r tn e r s  (F ig u re  3 , l e f t ) , .

The ^frequency  o f  fem ale movements w ith ir f  and betw een ^age  

s e c t io n s  was. q o n s is tg n t a c ro ss  \ h e  'c o n t r o l  and tre a tm e n t. c^VLes1; 

b o th  w ith  fem ale  ^and male p a r tn e r s ; A s t a t i s t i c a l l y  s ig n i f i c a n t  

d if f e r e n c e  (p<0.0004) was . found when com paring r e s t i l t s  o f  t e s t s  

w ith  m ale and, fem ale  p a r tn e r s , s u b j e c t ’fem ales b e in g  more a c t iv e  

"When exposed t o  m ales (F ig u re  3 , r i g h t ) .  r r

C e r ta in  in d ic e s  o f  m ale ^behaviour showed s ig n i f i c a n t  change 

d u r in g  tio rm one\^ reatm ents o f  f e m a l e s T h e  tim e  m ales s p e n t  in  

e re c t i o n  was in d iv id u a l ly  s p e c i f i c  w ith  row means ±  SEM ran g in g  

(from 23.0,6 ±  9 .7 3  to  5 (8 .37  ±  25 .6 2 . E r e c t io n  tim e  was found to  

in c re a s e ' s l i g h t l y  EB trea tm e n t, and de c rea sed  w ith  TP t r e a t -
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Figure 3. ( l e f t )  Com parison o f  f re q u e n c ie s  ''(means & p r e s e n tin g  by th e
fem ale  s u b je c t s  wfien p a ire d  w ith  male =and fem ale  p a r tn e r s  d u r t i g  t h e  c o n tro l  (PEB 
and FTP) and tr e a tm e n t (BB and TP) cycled:. t
(R ig h t)  Com parison o f  f re q u e n c ie s  (means if  SEN) o f  w alk in g  by. t h e  fem a le  s u b je c ts  a 
when p a i te d  w ith  m ale and fem ale  p a r tn e r s  d u r in g  th e  c o n t ro l  ‘tPEB and PTP) and 
tr e a tm e n t  (EB and TP) c y c le s .  "« |

—
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o e n t ,  n e i th e r  o f  w hich change was s t a t i s t i c a l l y - s i g n i f i c a n t  w i th .

- r e s p e c t  t o  th e  c o n tro l p e r io d s .  However, th e  d if f e r e n c e  be t^eea , 

v a lu e s  f o r  these -  hormone tr e a tm e n ts  was s ig n i f ic a n t ,  (Tahle. I ) .  '"

O lia c to fy  in v e s t ig a t io n s  were c a r r i e d  o u t th ro u g h  th e  w ire  mesh 

,  p a r t i t i o n  by a l l  m ales and , as,, f o r  e re c t i o n  tim e , a s ig n i f i c a n t  

change i n  th e  fequency  was found, o n ly  when r e s u l t s  from EB .and 

TP t r e a tm e n ts  w ere  compared d i r e c t l y  (T ab le  1 ) .

No c o n s is te n t  e f f e c t  o f  t r e a tm e n ts  cou ld  b e  found on -.the fxe*  

quency o f  r ia s tilrb a t io n  which" in s te a d  was h ig h ly  v a r ia b le "  afiong th e  

"four m ales (row Saeans ±  SEM ran g in g  from 0 .1 2  ±  0 .08  t o  4.,81 ± , 

’ 0.85),..,=- :  '

, The r e s u l t s  o f  th e  second p a r t  o f  th e  t e s t ,  when th e  p a i r  was

- f r e e  t o  i n t e r a c t ,  a re  s l i g h t l y  d i f f e r e n t  from th o se  j u s t  d e sc r ib e d . 

"Female p re c e p tiv e  .b e h av io u rs  w ere  c o n s is te n t ly  perform ed^ du rin g  

th e  w hole e x p e rim e n ta l p e r io d , as i n  t h e ’f i r s t  p a r t  o f  th e  t e s t i n g .  

T h e ,p a tte rn  shown f o r  spon taneous p r e s e n ts  (row means ±  SEM rang ing  

from  0 .2 5  ± 0 .1 6  to  16 .00  ± 1 .5 5 ) was v e ry  ^ s im ila r  t o  t h a t  , found

' in__the p re v io u s  p a rt,, a lth o u g h ” w ith ' s ig n i f i c a n t ly  h ig h e r  f re q u en ­

c ie s .  No ho rm one,-rela ted  f lu c tu a t i o n s  w ere found  in  p ro x im ity  to  

, th e  male (row means ±  SEM ran g in g  from 0 .12  ± 0 .1 2  t d 1 3.,25 ±  1 .31 ; 

T dble  2 ) .  ? V  .... 0 •

N eg a tiv e  ad ju stm en ts  t o  c o n ta c t ,  m ount, apd in tro m is s io n , to r  

g a th e r  w ith  a g g re ss io n  t o  £he m ale, w ere v e ry  r a r e - and w ere s ig ­

n i f i c a n t l y  ^ ab se n t d u r in g  o e s t r a d lb l  tr e a tm e n t  (se e  T ab le  2 ) . 

T e s to s te ro n e  s ig n i f i c a n t ly  - in cre ase d  yawning f requency  (T able  2 ) .

Males g e n e r a l ly  approached , c o n ta c te d , and mounted th e  Temple 

v e ry  re a d lly t, u s u a l ly  a s . soon as th e  p a r t i t i o n  was l i f t e d .  No 

c h a n g ^  w e^a-observed i n  mounting b e h av io u rs  w hich cou ld  be r e la te d  

to  th e  t r e a tm e n ts ,  b u t  a  s i g n i f i c a n t  d e c re a se  was fo u n d '.in  ap­

p ro ac h in g  and c o n ta c tin g , d u r in g  TB a d m in is t ra t io n  (T ab le  3 ) .  Males 

ty p i c a l ly  e ja c u la t e d  a f t e r  a  number o f  p e lv ic  t h r u s t s  i n  a  s in g le  

mount and in tro m is s io n  (ro^.m eans. ±  SEM ta n g in g  from 3 .9 2  ±  0 .35



b e h av io u rs

0;B3 + 0 .08

3 2  ><l S ' ;



F re q u en c ies  (Means + SEH) and p e rc e n ta g e s  o f  fem ale  b e h av io u r  d u r in g  th e  p a i r  m a ting  t

E x p erim e n ta l p e r io d s

Fem ale b e h av io u r c a te g o r i e s PEB EB FTP TP

P rox im ity 0 .6 6  + 0 .0 8 0 .7 0  + 0 .08 0 .7 2  0 .0 8 0 .6 7  + 0 .0 8

P re s e n ts  spon taneous 1 .6 1  + 0 .1 0 1 .5 5  + 0 .1 0 1 .1 7  +  0 .1 0 1 .2 3  + 0 .1 0

N eg a tiv e  -d ju s tm e n ts  t o  c o n ta c t  (%) 0 .00 4 .6 9

N eg a tiv e  a d ju s tm e n ts  t o  mount (%) 0 .0 0 9 .52b

N eg a tiv e  a d ju s tm e n ts  t o  in tro m is s io n |%) 4 .6 9 0 .0 0 0 .0 0 C

A ggression  (%) 0 .0 0 3 .17*

Yawns (*) . 0 .0 0 58 .73e

1 = 7 .0 7 , d f  = 3 , P
‘ -  1 1 .2 5 , d f  -  3 , P
1 -  9 .0 6 , d f  «  3 , F
1 -  7 .0 3 , d f  -  3 , P
‘ “  105 .5 1 , d f  =  3 , P



n ts  0 .9 5  + O.OS 1 .0 3  + 0 .0 5  Ow98 + 0 .0 5  0 .8 5  + 0 .0 5

ro m issio n s 0 .6 0  j- 0 .0 4 b  0 .9 ?  + 0.04® 0 > 3  + 0 .0 4 b  O .M '+ . 0 ;0 4 b

c om issive  p e lv ic  t h r u s t s  2 . 3 1 +  0 . J 4  2 .3 0 +  0 .0 3  2 .3 5 +  0 .0 3  ' 2 . 3 6 +  0 .0 4

s u la t io n s  0 .5 9  +  0 .0 4 b  0 .8 9  + 0 .0 4 * . 0 .7 1  •+ 0 .0 4 b  0 .6 2  + ' 0 .0 4 b

a c to ry  in v e s t ig a t io n s  1 .0 7  +  0 .0 8  1 .2 4  + 0 .0 6  1-26  + 0 .0 8 a  p .9 6  *  q .0 8 b

s t o  e ja c u la t io n  ' 4 4 .6 0  + 1 2 .6 0  4 7 .63  + 1 0 .29  6 3 .5 8  + j;11 .45  3 5 .0 0  4  1 2 .44



-to 7 .71  ±  0 .8 4 ) .  The tim e  I n te r v a ls  b e fo re  e ja c u la t io n  o e re 's h o r t  

(row means ±  SEH ran g in g  from 1 7 .14  ±  2 .1 4  seconds t o  225 ±  52.32 

seconds) and a g a in , as w ith  th e  number o f  p e lv ic  t h r u s t s ,  d id  n o t 

show any f lu c t u a t i o n  a cc o rd in g  t o  fem ale  t r e a tm e n ts  (T ab le  3 ) , 

In tro m is s io n s  and e ja c u la t io n s  w ere  s ig n i f i c a n t ly  more f re q u e n t 

d u r in g  th e  o e s t r a d io l  tr e a tm e n t (T ab le  3 ) .  .

F re q u en c ies  o f  o l f a c to r y  in v e s t ig a t io n s  w ere s ig n i f i c a n t ly  

h ig h e r  th a n  i n  th e  f i r s t  p a r t  o f  th e  t e s t  when th e  male- was -re- , 

s t r a in e d  (p<Q.0001) and , i n  a d d i t io n ,  a  d e c rea se  d u r in g  TP was 

found  w ith  r e s p e c t  t o  th e  c o n tro l  p e r io d  (T ab le  3 ) .  Whey r e s u l t s  

o f  o l f a c to r y  in v e s t ig a t io n s  from  th e  tw o t e s t  s i t u a t i o n s  were 

summed, a  s ig n i f i c a n t  tr e a tm e n t e f f e c t  (p<0.01) was found, w ith  

t h e  h ig h e s t  mean frequency  o c c u r r in g  d u r in g  BB tr e a tm e n t  (0 .8 2  & 

0 .0 7 )  and th e  low est d u r in g  TP (0 .6 1  ± 0 .0 7 ) .

2.4 . DISCUSSION

The p ic tu r e  t h a t  emerges from  t h i s  s tu d y  o f  s e x u a l beh av io u r . 

i n  v e rv e t  monkeys su p p o r ts  c e r t a i n  r e s u l t s  o f  o th e r  la b o ra to r y  and 

f i e l d  s tu d i e s .  The a c t iv e  b e h av io u r o f  fem ales i n  te rm s o£- 

c opu la toxy  a c t i v i t y ,  p ro x im ity , d is t a n c e  from th e  m ale anf . ‘X

ta n eo u s  p r e s e n ts ,  as w e ll as t h e  f a i r l y  c o n s ta n t l e v e l  >

c o p u la to ry  pe rfo rm ances, f i t s  w ith  t h e  "p ro lo n g ed /c o m , 

o e s tr u s "  p r e v io u s ly  d e sc r ib e d  (S tru h sa k e r ,  1967; G a r tla n , 1969; 

R ow ell, 1970).

A d m in is tra tio n  o f  EB and  TP had a  s t a t i s t i c a l l y  s ig n i f ic a n t  

in f lu e n c e  on th e  se x u a l b e h av io u r o f  t h e  s u b je c t  an im als i n  t h i s  

e x p er im e n ta l s i t u a t i o n .  The m ain e f f e c t  o f  EB tre a tm e n t was 

a c c e n tu a tio n  o f  fem ale  a t t r a c t i v e n e s s ,  as in f e r r e d  from ti le  in*  

c .r*ase  i n  m ale  e ja c u la t io n  and in tr o m is s io n  frequency  togethefc  w ith  

le s s  e v id e n t in c re a s e s  i n  e re c t i o n  tim e  end o lf a c to r y  i n v e s t i ­

g a t io n .  TP tr e a tm e n t ,  on th e  o th e r  hand , seems to  have a d v erse ly



I'/1, 0
a f f e c te d  a t t r a c t i v e n e s s ,  a s vev id en c ed  > ^ u rS ase  d n  app roaches, 6 

c o n ta c ts ,  o l f a c to r y  I n v e s t ig a t io n s ,  and e re c t io n  tim e . I t  i s  un­

c le a r  w hich a sp e c ts  o f  fem ale  a t t r a c t i v e n e s s  w ere  d i r e c t l y  i n f lu ­

enced by EB and TP s in c e  t h e r e  a re  no  v i s i b l e  e x te r n a l  

horm one-dependent a t t r i b u t e s  o f  fem ale  v e rv e t  monkeys. F u r th e r^  

m ore, th e r e  was a g e n e ra l la c k  o f  e f f e c t  o f  th e s e  hormones onW emala 

b e h av io u rs  s c o re d  in  t h i s  e x p e rim e n t. Perhaps males are. a roused  

by o e s tro g en - in d u ce d  chem ical changes i n  th e  fem ale  perineum , a  

s u g g e s tio n  su ppo rted  by  th e  s l i g h t  in c re a s e  i n  o l f a c to r y  i n v e s t i ­

g a t io n  d u r in g  EB tre a tm e n t.  I t  i s  a ls o  p o s s ib l e ,  t h a t  t h e  ccmmu- . 

n i c a t i n n  o f  fem ale  and male m o tiv a t io n a l  s t a t e s  ta k e s  p la c e  a t  more 

s u b t l e  and complex b e h av io u ra l l e v e l s  th a n  th o se  co n s id e re d  in  t h i s  

s tu d y . -

The o n ly  fem ale  b e h av io u rs  found to  change s ig n i f i c a n t ly  w ere 

th e  n e g a t iv e  o r  a g g re s s iv e  re sp o n se s  t o  th e  male d u r in g  E B 't r e a t ­

ment and yawr.'ng d u r in g  TP a d m in is t r a t io n . A d im in u tio n  o f  nega­

t i v e  re sp o n se s  t o  advances by  th e  male cou ld  r e s u l t  from 

o e s tro g en - in d u ce d  changes i n  th e  v a g in a l  s e c r e t io n s  w hich f a c i l i ­

t a t e  in tro m is s io n  and p e lv ic  t h r u s t i n g .  The in c re a s e  ina yawning, 

on t h e  o th e r  hand , m ight b e  s e e n  a s  th e  r e s u l t  o f  te s to s te r o n e  

a c t io n  d i r e c t l y  on th e  c e n t r a l  n e rv o u s system  (Goy .ahd E esko , 1972; ' 

Johnson and Phoenix , 1976).

C o n tra ry  to  th e  f in d in g s  o f  C z a ja  and B i e l e r t  (1975), Johnson 

and P hoenix  (1976, 1978), W allen  and Goy (1 9 7 7 ); Cochran (1979), 

and W allen  (1982), f o r  th e  rh esu s  monkey, p ro x im ity  t o  th e  male 

was found  n o t  t o  v a ry  acco rd in g  to  th e  hormonal s t a t e  o f  th e  fem ale , 

b u t in s t e a d  changed o n ly  in  r e l a t i o n  t o  t h e  se x  o£ th e  p a r tn e r ^ .  

The same was t r u e  f o r  spon taneous p r e s e n ts .  The s u b je c t  fem ales 

n o t o n ly  sp e n t more tim e  c lo s e r  t o  th e  m ale  th a n  to  t h e  fem ale 

p a r tn e r  b u t  a ls o  p re se n te d  and moved more o f te n  in  th e  p re se n c e  

o f  m a les . These b ehav iou rs  can  b e  seen  as s o c i a l l y  o r ie n t e d  in  

t h a t  th e y  o c cu r w ith  fem ale  p a r tn e r s  a s  w e l l a s  m a les , b u t  t h e i r



g ie a t e i  fre q u en c y  w ith  m ales a ls o  marks them a s  p r e c e p tiv e  i n  t h a t  

th e y  may a t  l e a s t  i n d i r e c t l y  f a c i l i t a t e  c o p u la tio n .

R e s t r a i n t  o f  th e  m ale was used  t o  e lu c id a te  p o s s ib l e  horm onal 

in f lu e n c e s  on p r e c e p tiv e  b e h av io u r  which, o th e rw is e  m igh t have been 

c o n ce ale d , i n  f a c t ,  a  te s t - c o n d i t i o a - r e l a t e d  f a c to r  was found on ly  

in  th e  h ig h e r  f requency  o f  spontaneous p r e s e n ts  d u r in g  th e  p a i r  

t e s t .  P re c e p tiv e  b e h av io u r  appea rs th e n  n o t  t o  b e  dependent on 

th e  horm onal s t a t e  o f  th e  fem ale  n o r  t o  b e  ob scu red  by p h y s ic a l  

in t e r a c t i o n  w ith  th e  m ale.

I n  c o n c lu s io n , r e s u l t s  from t h i s  s tu d y  in d ic a t e  t h a t  hormonal 

t r e a tm e n t o f  o v a r ie c to o is e d  fem ale  v e rv e t  monkeys had  Very l i t t l e  

in f lu e n c e  on s e x u a l b e h a v io u r . The m ain changes w ere on male r e ­

sponses t o  fem ale  a t t r a c t i v e n e s s ,  w hereas fem ale  b e h av io u rs  seemed 

to  have assumed a  more communicative fu n c tio n  e x h ib i t in g ,  a s  a  

r e s u l t ,  a  more pronounced  independence  from  t h e i r  hormonal 

s u b s t r a te .



3. OESTROGEN TREATMENT INFLUENCES ON FEMALE VERVET 

MONKEYS (C ercopithecu s a e th io p s  p y g ery tb ru s):  PROCEPTIVITY

AND ATTRACTIVENESS WHEN FEMALE AND MALE SUBJECTS 

HAVE A CHOICE OF PARTNER -  EXPERIMENTS 2 AND 3.

3 .1 . INTRODUCTION

I n  i t s  m ating  b e h av io u r , th e  v e rv e t  monkey shows a  marked: i n ­

dependence from th e  e f f e c ts  o f  o v a ria n  hormones. T h is  has been 

shown r e c e n t ly  in  w ild  an im als (Andelosn e t  a l . , 1965; findalman, 

1987) and cou ld  b e  i n f e r r e d  from  o th e r  f i e l d  r e p o r ts  (W hitten , 

1584; G a r tla n , 1969; S t ru h sa k e r, 1967) and o b se rv a tio n s  on  c a p tiv e  

g roups (Row ell, 1970, 1971, 1972),

I n  p re v io u s  r e s e a r c h  (E xperim ent 1 -  C hapter 2 ; G iro lam i, 

1985), de sig n ed  t o  in v e s t ig a te  th e  p o s s ib le  dependency o f  se x u a l 

b e hav iou r on o v a ria n  s t e r o i d s ,  a  p o s i t iv e  o e s tro g e n ic  In flu e n c e , 

se en  in  an in c re a s e  o f  e ja c u la t io n s ,  was e lu c id a te d , w hich sug­

g e s ts ,  a t  l e a s t ,  t h a t ,  in  v e rv e t  monkeys, th e r e  may w e l l  b e  an 

in c re a s e  i n  c o p u la to ry  a c t i v i t y  a t  o v u la tio n  tim e . During 

o e s tro g en  tr e a tm e n t ,  a  d e c re a se  i n  fem ale  n e g a tiv e  re sp o n se s  to  

male advances was found , w h ile  p re c e p tiv e  b e hav iou rs  d id  n o t  appear 

t o  in c re a s e  e i t h e r  in  th e  form o f  p ro x im ity  sc o re s  o r  as p r e s e n ts .  

The e ja c u la to ry  frequency  and m inor in c re a s e s  i n  o lf a c to r y  in v e s ­

t i g a t i o n s  and e re c t io n  tim e  su g g e s te d  an o e s tro g e n ic  a c t io n  on 

fem ale  a t t r a c t i v e n e s s . A t t r a c t iv e  cues a re  co n s id e re d  by Beach 

(1976) t o  be  o e s tro g en -in d u ce d  s t im u l i ,  such  a s  p e r in e a l  e la b o ­

r a t i o n  and v a g in a l  chem ical compounds, b o th  o f  w hich have  been 

dem onstra ted  t o  o c cu r i n  p r im a te s  (G iro lam i and B i e l e r t ,  1987; 

C u r t is  e t  n l . ,  1971), a s  w e l l as s o l i c i t a to r y  b e h av io u rs . On th e



s u b je c t  o f  p e r i n e a l ,e la b o r a t io n , D ix so i (1983c) Showed t h a t ,  '' in

* th o se  SmccTTs t h a t  e x h ib i t  sucls a t t r a c t i v e  s t i m u l i ,  c o p u la tio n s  

pe ak , o j  a re  r e s t r i c t e d ,  around t h e  o v u la to ry  phase  o f  th^_  c y c le  

when o e s tro g e n  ^ leve ls a re  h ig h e s t  and when these" t r a i t s  arfe th u s  

more pronouiTced. W ith re g a rd  td'-’th e  e x is te n c e  o f  a t t r a c t iv e ,-  cues 

in  v e rv e t monkeys,, ev id en ce  ip  c r o t r o v e r s i a l .  V ervet monkeys ex­

h i b i t  an  o ra n g e /re d  s e p t a l  s k in ,  c o n f i n e  s t o  t h e  anus and th e  

c l i t o r i s ■(H enzf, 1982; D ixson , 1983c;' Hrdy and W h itte n , 1 9 8 7 ) ,^  Ap n 

p in k e n ih g  o f  th e  s e x ita lfs k in  d u r in g  th e  matir^g seaso n  was r e p o r te d  

b y  W h itte n  (19^4) h u t  n o t  by  H enai (1932>v who^ n o te d , .how ever, ' 

t h a t , ' p a r t i c u l a r l y  d u ru ig  th e  b ree d in g -se a so n , g la n ce s  by m ales ’ 

a t  th e  p e r in e a l  re g io n  o f  th e  fem ales w ere a s s o c ia te d  w ith  

e r e c t i o n s . W ick le r (1967) d e sc r ib e d  a  b r ig h te n in g  o f  t h e  p e g in g a l 

c o lo u rs  during^ o e s tr u s  a lthough^no  co lo u r  f lu c tu a t io n ^  a c ro ss , th e  

o v a ria n  c y c le  have  b e es  r e p o r te d  by  o th e r  a u th o rs  (S tru h sa k er ,

-  1967a; Sow ell),'11972; Andelman e t  a l s ,  1985; Andelman, 1987; p e r ­

so n a l , o b se rv a tio n )^  W ith reg a rd  t o  o lf a c to r y  c u e s , an in c re a s e  

i tn  a l i p h a t i c  a c id s  c o n ta in e d  in  th e  v a g in a l  d is c h a rg e  i s  p rese i^ -"-, 

u nder o e s tro g en  s t im u la t io n  (G irolam x? u n p u b lish ed ) .

C lea r  In c re a se s  ..in fem ale  s o l i c i t i n g  b e h av io u rs , o c c u r r in g  

r e g u la r ly  in  r e l a t i o n  t o  one p o r t io n  o f  th e  o v a ria n  cycled  have 

n o t  been  found in  v e rv e t  monkeys (Andelman,’ 1987). Such, in c re a s e s

■ w ere a ls o  n o t  '"dem onstrated by th e  p re v io u s  experim en t on hormonal 

m a n ip u la tio n  (E xperim ent 1 -  C hapter 2 ; G iro lam i,. 1985). I n  t h i s  

re g a rd  th e r e  i s  ev id en ce , i n  o th e r  p rim a tes^  t h a t  th e  occu rrence  

o f  c o p u la tio n  and th e  e x p re ss io n  o f  p re c e p tiv e  b e hav iou rs  a re  

r e g u la te d  n o t  o n ly  b y ,o v a r ia n  hormones b u t a ls o  by  th e  s o c i a l  en­

v ironm ent (G o ld fo o t, 1971; . W allin  and W inston, 1984; Zumpe and 

M ichae l, 1985a). A s o c ia l  e nv ironm en ta l e f f e c t  i s  su sp e c ted  in  

v e rv e t monkeys s in c e  dom inant fem ales h av e  be en  obse rved  t o  show . 

se x u a l b e h av io u rs  a n d 'g iv e  b i r t h  . e a r l i e r  th a n  s u b o rd in a te s ,  i n  th e  

b re e d in g  seaso n  (W hitten , t h e  dom inant fem ale^of a caged



i^ctitip .Sfisgrved by  $ o w e l l : ( i y i )  t o '  c o p u la te  i

J ^ ^ sD ^ a p ti o f  = Q em aie  - 'p r o c e p t iv i t y ,  o t te  

. .^ p e f a a u g u rs ' se |m  fea ther to  e x p re ss  fem ale  se x u al m o tiv a tio n  and 

i t s  r e la t io n ,  to c h e r  endocrine  s t a t e ,  i n  p a r t i c u l a r  when th e  fem ale  

i s  i k ‘ c o n tro l , o f  access  to  th e  m ale (Dewsbury, 1979; Beach, 1976; 

F ede r,^  1 9 8 4 ) T his i s  e v id e n t in  th e  rh esu s  monkey and. th e  

"" o ran g u ta n . - Female rtteS^s^ monkeys approached and" spo ilt rao^e tiMti 

w ith  r e s t r a in e d  .o r^ ^ S S th e re d ^ o a le s  (C sa ja  and B i e l e r t ,  \ j 9 7 5 ;  

P om ersn tz  and. to y ,  1963) o r  pe rio rm ed  tan o p e ra n t t a s k  t o  g a in  ac.- 

c e ss  t o  a  m ale more q u ick ly , d u r in g  <t&g .^ovulatory phase  o f  th e  c y c le  

V ftetf le v e ls  "of c i r c u la t in g  o e s tro g fe ^  a r e  h ig h e s t  (B o n sa ll g t  

. ,  19-78). Fem ale orangu tans in s te a d , showed in c re a s e d  ^ f e r t i l i t y  

whfn th e . dooc lead ing- i n to  the . m a le 's  room p e rm i tte d  o n ly  th e  f e -  

m a le 's  passage  (N ad le r, 1962). “

S i ' Id? th e  l i g h t  o f  th e s e  f a c t s ,  two’, experim ents were d e v ise d . 

The f i r s t  one was in te n d ed  to  c o n c e n tra te  on - fem ale  se x u al m o ti­

v a t io n 1, andi i t s  dependence on o e s tr o g in , a s  an a sp ec t o f  fem ale  . 

p re c e p tiv e  b e h av io u rs . An e x p e r im e n ta l s i t u a t i o n  was chosen in  

whiqii the .1, fem ale  had  t o t a l  c o n t r o l  o f  a cc ess  to  h e r  p a r tn e r s  r  T h is 

experim ent ■ in v e s t ig a te d  wlietfler a  fem a le ’s-' cho ice  o f  one o f  th r e e  

a l te r n a t iv e s  -  a  m ale, a  fem ale  o s  n6 ch o ice  ^ t ^ a l l ,  each p a r tn e r  

b e in g -  unaware o f  th e  f e m a le 's  p re se n ce  -  would ,he in f lu e n c e d  by  P 

o e s tro g en  " trsa tg ien t, The second e x p e r in e n t d e a l t  w ith  th e  question . 

o ft  a t t r a c t i v e n e s s . o" I t  aimed t o  i n v e s t ig a te  w hether th e  m a le 's  

c h o ice  Between one o f  "two fe m a le s  w ould be, a f f e c te d  byO th e  

o e s tro g en  tre a tm e n t o f  oiie o f  them . S ince  males hav[e been, shown 

t o  c o p u la te  r e g u la r ly ,  a ls o  w ith  aphormonal fema],es» (se e  E xperim ent

1 above; G ifq lam i, 1965), a  s i t u a t i o n  o f  d i r e c t  com parison was 

chosen  i p  e x p e c ta t io n  con tit.ast p ro v id e d  by th e  presum ed

p rese n ce  o f  th 6  - a t t r a c t i v e  a t t r i b u t e s 6 i n  ^ h e  t r e a t e d  fem ale , and



th e  la c k  o f  su c h  a t t r i b u t e s  l a ' thjS anhtiroooal fem a le , would fa ,-1 

c l l i t a t e y t b e  m a le 's  cho ice .'"  • ' | o = „„

3 , 2 .  GENERAL METHODS

3 ,2 .1 . Subjects ^

The- subjects,cih'ere, th e ,sam e  fo u r  vasec tom ised  males'; 'and  e ig h t  

o f  th e .  o ^ r i e c t q a i s e d  fem ales  (A,° S , C, D, F , G, H, L ) , used  i r f  

B i^periaen t 1 . -All ^ th e  -su b je c ts  were f a m i l ia r  w ith  1 each o th e r .  

The fem a les and two m ales , V  and 2 , one at., a  tim e  J ih a d  liv e d , a s  a 

g tQ ^  in-.' a  la rg e  cage ou tdoo rs  f tir  °a t l e a s t  3 y e h rs . ' T here th e y  ̂  

e s ta b l is h e d  a  grbup s t r u c tu r e ,  o r  h ie ra rc h y , t h a t  was m a in ta ined  

o v e t  th e  y e a rs  o f  l i v i n g  in  s in g l e  c a g e s . g ■ 1

,  ,  L
3 .^ .2 . Housing 5 ™ q ^

'  '
'The monkeys w ere lo c a te d  a t  th e  M ilner P a rk  U n it o f  t h e ’c e n t r a l  

A nim al1 S e rv ic e , D n ive rsd ty  o f -  th e  t f i tw a te f s ta n d , Johannesburg . 

They w ere housed  in d b o rs ,^ &  in d iv id u a l  cages which measured 

60x80x60 pm. |h e  males W ere .in  a  room s e p a ra te  from th e . fem ales. 

Tem perature  in  t h e  roans was ..m aintained ' c o n s ta n t a t  22-? C and a r ­

t i f i c i a l  i l l u m in a t io n  was p ro v id ed  b y  f lu o r e s c e n t  l ig h t s  f o r  tw elve  

ho u rs  p e r  day. The an im als  r e c e iv e d  a  com m ercially  p re p a re d  food 

p e l l e t  d a i l y ,  supplem ented th r e e  tim es  a  week w ith  f r e s h  fru it* . 

One l i t r e  'o f  w ater was p ro v id ed  tw ic e  a d a y . ,

3 J2 .3 . T ransport, Test-room, Scoring•and^Habituation



f l o o r  ascent,-, l ig h t s  and had th e  te s t- c a g e  on  one s id e .  O pposite  * 

th e  Ji a g e ,  th e  o b se rv e rs  s a t  beh ind  a  d e s k 'I n  f o i l ,  v ie *  o f  t h e  an- " 

im a ls . Behaviours v e rt)--rec o rd ed  o n , a  ta p e  re c o rd e r  „and th e n  

. t r a n s f e r r e d ,  a t  t h e  end o f  a  te s t- , ,  on to  a  .^ c o re - s h e e t . .  Time was - 

k o p t  - by  means o f  a  s to p -w a tch . ' The t r a i n in g  . f o r  "the tesk-%*- 

perform ance f o r  b o th  experim en ts to o k  fo u r  m onths.

3 .2 .4 . Hoynone' Administration , ‘

7  The fem ale  .s u b je c t s  w ere ' in je c t e d  once  a  d a y 'V ith  10 ug o f  

o e s t r a d io l  b sh z o ate  (E B )"in 0 .T m l-o f  a ra c h is  o i l .  ^ In tr a m u s c u la r  

in jC h tio n s  .Were g iv e n  betw een 0 8 :00°and 0 9 :00 , th r g e  ho u rs  b e fo re  ° 

th e , b e g in n in g  o f  t h e  t e s f . T rea tm ent was i n i t i a t e d  i d  days tfefore  

’ b e h av io u ra l1 t e s t i n g  apd c o n tin u ed  d u r in g  th e  t e s t  p e r io d  f o r  a  

. t o t a l  o f  2S'1 c o n sec u tiv e  days o f  't r e a tm e n t ' p e r  Q o a le .  " Seventeen  

days" o f  r e s t  were a l lo v e d f  betw een th e  l a s t  in f e c t io n  and th e  

^ re s u m p tio n  o ^ b e h a v io u ra l  t e s t s .  ; ^  " ,

3J.2.5. Statistical Analysis

1 • ^Scored ca tegox iesh'd o n s is te d  o f  e la p se d 't im e s  and f re q u en c ie s

L a te n c ie s .,^ 0  ch o ice , e lap se d  tim e s , w ere an aly se d  by» a  two-way 

AN0VA w ith  th e  G enera l L in e a r  Models P rocedu re  (SSS)^ F requenc ies  

o f  c h o ice  and a l l  th e  sco red  behaV iotirs were an a ly se d  by  a  tf ilcoxon , 

m a tc ^ d - p a i r s  S igned -rank  t e s t  (S ip g e l, »f9"56).. Of th e  i 

b ^ a v io u r s , e ja c u la t io n , was c o n sid ere d  as a mean" v a lu e  1 

tim es  th e  fe raS e  had 'been  chosen . 611 th e  o th e r  b e hav iou rs  i  

c a lc u la t e d  in £ q |p e r-m in u te„ ra te s  .d iv id in g  th e  num ber,of occu rrences 

"  by th e  e lap se d ,'t im e  to  c h o ic e , e x p re s se d d n  seconds,  and m u lt ip l ie d  

'b y  sd ie ty : '  ^ " . ,  " '  ,  '



3 .3 : EXPERIMENT 2

3;3 .1 . Methods and Procedures -<

"3 .3 .1 .1 . A pparatus 0

/  /  '  .  '  v " -  -
The. t e s t  c ag e , a  lo tig  w ire -n e sh  and p e rsp e x  cage  (66x72x396 

-,vy cm), c o n s is te d  of" s i x  Modules (66x72x66 cm) d iv id e d  in to  t ^ e e  

6 s e c t i o n s -o f  two modul.es' each  by means o f  two ch ip -b o a rd  p a r t i t i o n s .  

'The dtwo p a r t i t i o n s  (96x70 cm) had  sw inging  tr a p - d o o r s  (30x50 cm) 

I w hich cou ld -b e  opened o n ly  from th e  c e n t r a l  s e c t i o n . '  The'’ do o rs ,

i* h e ld  c lo se d  by  m agnets, cou ld  e a s i l y  be  gjushed»open and wejre c lo sed

by- g r a v i t y  (Figure ':,4 ) .-  "

Mounted above each o f  th p  t r a p - d o o r s  a t  '3 2 -cm from th e  cage 

f l o o r  w as' a  round window (17 an i n  d ia m e te r ) .  The window^was■ a 

ji oh e -w ^ , m ir ro r  t h a t  a llow ed -v is io n  o n ly  f ^ n s ^ B s  c e n t r a l  se c td o p

5 o f  t h e  cage . The m ir ro r ,  =a d i s k  Vbf p e rs p e x , ' t c  V h ic h  '-a  ( s e l f ­

-adhesive  re f le c tiV e , f i lm 1 had been  a p p lie d , was mOunt^d^on th e  

window p ro te c t 'e d  by  a convex m e ta l l ic  sc re e n , f a c in g ?th e  l a t e r a l  

compartments of. th e -c a g e  jiF igu re^ A ). I n  o rd e r  t o  o b t a in 't h e  (b e s t 

one-way v is io n  e f f e c t ,  two e x t r a  l i g h t s  wpre mounted on each l a t ­

e r a l  com partm ent, w h ils t  th e  c e n t r a l  l i g h t s  of> th e  room were 

doom ed, th e re b y  c r e a t i n g  a  l i g h t  im balance  between, th e  c 'en tre  

(d a rk e r )  and th e  p e r ip h e ry  ( l i g h t e r )  o f  th e  cage . Of th e  tw o lam ps, 

a  200 w a tt g lo b e  il lu m in a te d  th e  e x te r n a l  module o f  th e  s e c t i o n ,  

s e rv in g  to  in c re a s e  th e  l i g h t  l e v e l ,  w hereas a. 100 w a t t  s p o t l ig h t  

•• p la c e d  on th e  o th e r  module was p o in te d  a t  th e  s c re en e d  window to  

" c r e a te  a  g la r e  t h a t  s e rv e d  t |  " d isg u is e "  th e  window a s  w e ll a s  to

K lin g s h ie ld  S.A . ( P ty .)  ..L td .,, P .O . Box 64095, H ighlands N orth  2037,



Figure 4. (A) The Fem ale S u b je c t (FS) in  th e  c e n t r a l  t'
compartment' o f  th e  cage  and h e r  two p a r tn e r s ,  fem ale  (FP) and Male. 
Tlie Fem 'ile S u b je c t  (FS)" i s  lo o k in g  a t  lithe Fem ale P a r tn e r  (FP) in  
th e  l e f t  compartment th rough  th e  one-w ay m irro re d  window.
(B) D e ta i l  t i f - th e  o u ts id e  o r  th e  p a r t i t i o n ,• The m irro re d  window 
b e fo re  and (C) a f t e r '  th e  convex sc re e t i i s  a pp lied ..

3 2 X 1 0



E lim in a te  any m lr ro t  r e f l e c t i o n  t h a t  c o u ld ^ d i s t r a c t  "the an im als . 

Dja c o n v ex ity  o f  th e  s c re e n  in s t e a d  s e rv e d  t o  in c re a s e  th e  d is ta n c e  

from  th e  eye  and th e  m i r r o r ^  re d u c in g  any f u r th e r  p o s s i b i l i t y  of= 

v is i o n  f^om th e  l a t e r a l  cmDpartments (F ig u re  4 ) .  "

3 .3 ,1 .2 . ,  T e s t in g  . " ” ,  "  V . ' .

„ T%e e ig h t  fem ales w ere random ly d iv id e d  i n  two '^ o u p sS a f  fo u r  

r e f e r r e d  a s  th e  Fem ale S u b je c ts  (FS) a n d ,th e  Female P a r tn e r s  

f- (ET). The FS were m atched to ,  f o u r  d i f f e r e n t  male-FP p a i r s  so  t h a t  

th i r ty - tw o  d i f f e r e n t  t r i o s  w ere fo rtied . A ll  t r i o s  w ere, t e s t e d  w ith  

, th e  FS anhormonal (PEB) a s  w e l l %  o e s tro g e n  t r e a t e d  (EB) and -the 

r o le s  o f  FS and  IT  w ere rev e rse d ' a t ,  th e  end o f  th e  f i r s t  c y c le  o f  

t e s t i n g  so  th<fti»FP , cou ld  betiome FS and undergo t h e i r  c y c le  o f  

tr e a tm e n t .  • always" te s t e d  anhormonal f i r s t  and t e s t s  w ere

a d m in is te red  tw ic e : fo r^  each;,horm onal c o n d itio n  o f  FS f o r  a  t o t a l  

:>o f  128 t e s t s  o v e r  3 months J tS ly  oae ’’o b se rv e r  was employed.

The t e s t  c o n s is te d  in /p l a c in g  a  male and a  FP, one^each , in  

one o f  th e  two la te r a l ,  s e c t i o n s  o f  t h e  c ag e , on su c c e s s iv e  t r i a l s  

on a  random b a s i s ,  and FS , th e  e x p er im e n ta l s u b je c t ,  i n  th e  m iddle 

s e c t i o n .  The male and FP w ere l e t , i n  f i r s t  and th e  FS was b rough t 

t o  th e  te s t- ro o m  i n  a  cohered  t r a n s p o r t  cage . The te s t .w a s  i n i -  

■ t i a t e d  when th e  FS was in tro d u c e d  t o  th e  c e n t r a l  s e c t i o n  and ended 

5 m inutes a f t e r  she h a d  made a  c h o ic e . I f  no ch o ice  was made a f t e r  

5  m in u tes , t h e '  t e s t  was ended and no in t e r a c t io n  was a llow ed. 

L a te n c ie s  o f  cho ice  and number o f  peeps and a ttem p ts  (se e  Below) 

by FS w ere scored." When m ales w ere chosen by FS, . th e  number o f  

e ja c u la t io n s  was sc o re d , i,  "  -

3 .3 .1 .3 .  C a te g o rie s  S c o red

C hoice : Female e n tra n c e  i n to  one o f  th e  two l a t e r a l  compartments

( a l l  fo u r  lim bs in s id e  th e  com partm ent), o r  th e  h o ld in g  w ide open 

o f  one  o f  th e  doo rs f o r  more th a n  f i v e  seconds (F ig u re  5 ) .

L aten c y  o f  ch o ice : Time e la p se d  from th e  s t a r t  o f  th e  t e s t  t o  th e

c h o ice .

Peep! Any d i s c r e te  in s ta n c e  o f  lo o k in g  th ro u g h  th e  window (F ig u re  

5 ) .

A tte m p t: Any to u c h in g , w ith  a  hand , o f  th e  p a r t i t i o n ,  e i th e r

s l i g h t l y  o r  s t r o n g ly  enough to  push  open th e  p a r t i t i o n  w ith o u t 

a c tu a l ly  h o ld in g  i t  open. (F ig u re  5 ) .

E jacu la tion : As i n  E xperim ent 1 .

3 .3 ,2 .  R e su lts

Female s u b je c ts  c o n s ta n t ly  p r e f e r r e d  m ale p a r tn e r s , choosing  

them 73.44% o f  th e  tim e . O nly one fem ale , fem ale  B, r e g u la r ly  chose 

fem ale  p a r tn e r s , c o n t r ib u t in g  60% to  th e  t o t a l  o f  th o se  t e s t s  in  

w hich fem ales w ere chosen  a s  p a r tn e r s . I n  a  rem ain ing  7% no cho ice  

was made (F ig u re  6 and T ab le  4 ) .  O es trogen  d id  n o t  s ig n i f i c a n t ly  

a f f e c t  fem ale  ch o ice  (T ab le  4 ) .

The fem ales chose r a th e r  q u ic k ly , W ith la te n c ie s  ra n g in g  from 

7 .86  seconds (30 f o r  fem a le  D d u r in g  EB to  143.60 seconds (5) f o r  

fem ale  C d u r in g  PEB (se e  F ig u re  7 ) .  Female l a te n c ie s  o f  cho ice  

w ere found  to  be s ig n i f i c a n t ly  s h o r te r  d u r in g  EB tre a tm e n t (F igu re

None o f  th e  fem ale  b e h av io u rs  s c o re d  showed any dependence on 

th e  horm onal t r e a tm e n t when a  p e r-m in u te  r a t e  was co n s id e re d  (T able 

5 ) .  Kowsver, th e  s u b je c t s  devo ted  more peeps t o  th e  m ale p a r tn e r s  

th a n  to  th e  F P 's  u n d e r  b o th  horm onal c o n d itio n s  (T ab le  5 ) .
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7.03% 19.53%73.44%

39.06

F ig u re  6 . Schem atic r e p r e s e n ta t io n  o f  th e  t e s t  s i t u a t i o n  o f  E xperim ent 2 , w ith  
th e ’Male i n  th e  l e f t ,  t h e  Fem ale S u b je c t (FS) in  th e  m id d le , and th e  Female P a r tn e r  

11 (FP) in  th e  r i g h t  s e c t i o n  o f  th e  c ag e . The p e rc en ta g es  r e p r e s e n t ,  r e s p e c t iv e ly  
from , th e  l e f t ,  fem ale  c h o ic e  o f  M ales, fem ale  no c h o ic e , and fem ale  ch o ice  o f  
Female P a r tn e r s .  The p e rc e n ta g e s  a r e  f u r t h e r  d iv id e d  in to  th o se  o c c u r r in g  b e fo re  
(PEB) and d u r in g  (EB) Fem ale S u b je c t tr e a tm e n t .
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^  ^  W U . k » » .

e j a c u f a to r / f r e q u e n c y  was not" s , ig n i f ic a a t ly  d i f f e r e n t  betw een PEB. 

and EBD (T ab le  5 ) ,  . '  '  . '  " ., 4

<3.4. EXPERIMENT 3 ' '  “ ^  : "

3 :4 .1 . Methods and Procedures 5 /

, 3 .4 .1 .1 . A p p a ra tu s  *

t 2 , was u se d , b u t in 'is  s l i g h t l y  m od ified  form . The tr a p - d o o r  p a r ­

t i t i o n s  i n  t h i s  experim ent 'w dfe  made o f 'c l e a r  p e rip e ^"  so t h a t  v i ­

s io n  was p o ss ib le ' from b o th  s id e s  o f  th e  p a r t i t i o n ,  and no e x tra  

' ' " l i g h t s  w ere& sed . . . .  .

2 .  T W h ,  ,  " .  -  { '

— r  " : ' ' i  -
Because fem ale  a t t r a c t i v e n e s s 1 ifeeeas t o  be r e l a t e d  t q  H ie ra r ­

c h ic a l  " s t a tu s  (G oldfoot,," 1971; K eveme e t  a l . ,  1982; S^eyfarth, 

1977; Zumpe and M ichae l, IS-' /S1; H a rc o u r t , 1987), f o u r  ,p a i r s  o f  

fem ales o f  s im ila r  ra n k  were formed and w ere r o ta t e d  so  t h a t  each 

o f  th e  f o u r  m ales cou ld  b e  combined w ith  them , th u s  fo rm ing  s ix te e n  

d i f f e r e n t ' t r i o s .  In  o rd e r  t o  a llo w  a l l  th e  fem ales t o  be t r e a t e d ,  

,,the fem ales  w ere d iv id e d  in to  two groups - th e  Female S u b jec t^ , 

th o se  t o  undergo o e s tro g e n - tre a tm e n t'(F S ) ,  and th e  Female P a r tn e r s ,  

th o se  t o  rem ain anhormonal (FP ). - "The t r i o s  w ere t e s t e d  i n  two 

c o n d itio n s  & w ith  b o th  fem ales (FS and FP) anhormonal and one f e -  

m a le ^ tr e a te d  w ith  oe stro g en .' A fte r  th e  f i r s t  c y c le  o f  t e s t s  in  

which FS and FP" were anhorm onal0 (PEB), and th e n  FS w ere t r e a te d  

and FP l e f t  anhormonal (EB) th e  .r o le s  w ere ■ r e v e rs e d 1so  t h a t  fem ale



p a r tn e r s  became fem ale  s u b je c t s  and v ic e - v e r s a  and a  new c y c le  o f  

t e s t s  c o u ld  b e  s t a r t e d .  FS were alw ays te s t e d  a n hom onal f i r s t . ” 

T ^ s ts^  we^re ad m in is te red  o n ly  once p e r  p a i r  u n der eac h  hormonal 

c o n d it io n  o f  Fs', for-.,'a t o t a l  o f  s iz ty .- fo u r  t e s t s  o v e r two .months. 

Two obse rve rs^  w ere employed -  one fo llo w in g  th e  a c t io n  on  th e  l e f t  

h a l f  o f  th e  c ag e , th e  o th e r  on th e  r i g h t  h a l f . ,  - ^

>Two fem ales^ pne FS and ohe I T , s e r e  p la c e d , one e ach , in  one 

o f  two random ly s e le c te d  l a t e r a l  sec ti ,p ils  o f  th e  c ag e . A„ m ale,

:W th e % x ^ w ^ e iL % l% y b ^ ^ ,; : ,w a s ' p u t - in to  t h e  M d d le  s e c t i o n .^  The 

- iv'.Eeit" cons 1 s t ed i n  p r e s e n t in g 1 th e  g a le  w ith  "a-cho ice  o f  e i th e r  o f  

th e  tw o-fem ales, o r  no c h o ice  a t  § H .V .T h e  fem ales w ere l e t  i n to  

th e  two la te r a l- ,  s e c t i c m s ^ f i r s t . , The p a r t i t io n s /d o o r s  w ere- covered  

w ith ,  cardboard- s h e e ts  t o  p re v e n t u n c o n tro l le d  v is u a l  i n t e r a c t i o n ,

. a s  was th e  t% %nsport cage  c o n ta in in g  th e  m ale (FigiCre 8 ) .  The t e s t  

was i n i t i a t e d  when th e  m ale was in tro d u c e d  to  th e  c e n t r a l  s e c t io n  

and, th e  cardboard  s h e e ts  were rem oved. I t  ended 5 m inutes a f t e r  

th e  male" had m a d e 'h is  c h o ice , t h e  w hole / t e s t  l a s t i n g  a  maximum o f  , 

10 m inutes as 'rL c  E xperim ent 2 . I f  no  c h o ice  was jsade a f t e r  t h e  

f i r s t  5 m in u tes , th e  t e s t  was ended a t i i  no in t e r a c t i o n  was a llow ed . 

The tim e  e lap se d  betw een th e  b e g inn ing  o f  t h e  t e s t  and m ale  c h o ice , 

°as w e l l  as t h e  f re q u en c ie s  w ith  w hich th e  m ale looked , approached, 

head  f lag g e d  and a ttem p ted  t o  open th e  d o o r , fo r  each  fem ale , were 

s c o re d . The b e hav iou rs  c o n s id e r e d - f o r  t h e  two fem ales w ere p r e -  

^  s e n ts ,  looks and approaches to  th e  m ale. A fte r  male ch o ice  th e  

number o f  e ja c u la t io n s  w ere s c o re d ; " '

3 .4 .1 .3 .  C a te g o rie s  S co red

C hoice: The m ale ' s^ eu tra n ce  in to  one o f  th e  "latet^g l compartments

f a l l  fo u r  lim bs " in side  th e  com partm ent) (F ig u re  8 ) .  ' 3

L aten cy  o f  ch o ice : T he tim e  e la p se d  from th e  s t a r t  o f  th e "  t e s t



F ig u re  8 . (A) Tlie e '^ e r im e n ta l  cage  w ith  th e  Female 
Su b jec t (FS) and th e  Fem ale P a r tn e r  (FP) rea d y  i n  t h e i r  l a t e r a l  
com partm ents. The M ale i s  in  th e  t r a n s p o r t  cage  w a itin g  
re le a s e d  in  th e  c e n t r a l  s e c t i o n .  The t r a n s p o r t  cage  i s  covered  
w ith  a c lo th  and th e  c le a r  p a r t i t i o n ^  a re  covered  w ith  card b o ard  
s h e e ts  t o  p re v e n t v is io n  o f  th e  fem ales by th e  m ale p r io r  
b e g inn ing  o f  th e
(B) The m ale  i s  e n te r in g ,  and th e r e f o r e  c h o o sin g , th e  compartment 

o f  th e  two FS/FP fem a le s .
(C) The male i s  'a t te m p tin g ' to  open  th e  door



" Look: Any g la n c e  o r  p e e r  a t  th e  an im al i n  th e  a d ja c e n t s e c t i o n

o f  t h e  cage , in c lu d in g  th o se  d e l iv e r e d  > y  th e  fem ales w h ile  p r e -  < 

s e a t i n g .  ' ' - " c-

Approach: Any walk tow ards th e  p a r t i t i o n  ending  a t  o r  w ith in^ ,

to u c h in g  ̂ d is ta n ce  o f  th e  p a r t i t i o n .  "■ ■" „

Attempt: As in  E xperim ent 2 (F ig u re  8 ) . '  <r

Headflag: A l a t e r a l  je rk in g  o f  th e  head  w hich m ight 'in v o lv e  th e

s h o u ld e r s .  W ith th e  eyes k e p t on th e  p a rtn e rs - , accom panied, a t  

t im e s ’, by g e n i t a l  d is p la y . ! ■

P re se n t : An o r i e n t a t i o n  o f  th e  perineum  tow ards th e  p a r tn e r  o f te n  ,

perform ed as a" low c rouch  w ith  th e  body o r ie n t e d  sidew ays '( se e  

G iro lam i, 1985). = ” ,  * , '

” Ejaculation: A ^ i a  E xperim ent 1 .

°  ' s  ' ' ' -
3 .4 .2 . Results ^ ....

Males made’a  cho ice  i n  e v ery  te s t ' :  Fem ale ,.sub jec ts  w are chp?,ea 

31 tim es  i s  56 t e s t s ,  45% o f  w hich w ere d u r in g  PEB and 55% du rin g  

E8 ( s e e  F ig u re  9),. T h is  s l i g h t  in c re a s e  a p p lie s  o n ly  in  fo u r  o f  

th e  ..seven (FS-FP) fem ale  p a i r s  ( th e  - e ig h th  p a i r ,  F-L  had t o  be 

; d ropped , from t h i s  experim ent due t o  an  i n ju r y  t o  fem ale  F) and does 

n o t  r e a c h  th e  r e q u ire d  l§ v e l  o f  s ig n i f ic a n c e  (se e  T ab le  6),.

As w i th  t h e  fem ales  i n  E xperim ent 2 ,  m ale c h o ic e  was made 

r a th e r  „q u ic k ly , th e  la te n c ie s  ran g in g  from 3 .2 8  seconds (x ) fo r  

ma’l e  Z d u r in g  EB to  59.5?<-peconds (x) f o r  male V d u r in g  EB (F igu re  

1 0 ) . L atency  o f  ch o ice  wa^ found to  d e c re a se  d u r in g  EB tre a tm e n t 

i n  t h r e e ' o f  t h e  fo u r  m ales (F ig u re  10) though  no s t a t i s t i c a l  d i f ­

fe re n c e  was found betw een £EB- and EB.

Males e ja c u la t e d ,  a t  fleastK-once, f o r  each  c h o ice  th e y  made and 

no in c re a s e  i n  e jacu ’l a to r y  sc o re s  waf/ found when th e  fem ale sub- 

je c tS 'j had been t r e a te d ,  w hether th e  reoa le- sub jefcts them se lves o r ” 

th e  fem ale  p a r tn e r s  had  be en  chosen:' ( f a b le s  7 and 8 ) .



PEB:45.16%
EB:54.84%
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MAtE LATENCIES OF CHOICE
100
90

E 5 3  pe b

F ig u re  10 . Com parison o f  l a te n c ie s  (mean ±  SEM) o f  c h o iee  by each  male b e fo re  (PEB) 
" and d u r in g  . (pB )oes trogen  tre a tm e n t  o f  th e  Female S u b je c t  CFS),
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' J -
Sieans^ o f  .Male behay ic to w a rd s  Fem ale i a ^ t s e r a  befoffe'F requen t . ,  « w

d u r in g  ll.(EB)oestrogen tre a tm e n t  o f  Fem ale S u b je c ts .



T rea tm en t E f fe c t  i s  found o n ly  ,a s  an in c re a s e  i n  a ttem p ts  to -  

wards FP. When a tte m p ts  -tow ards FP and Ft- a r e  dimmed, a  s ig n i f i c a n t  

in c re a s e  d u r in g - E B ^  a ls o  f& indj^T ables 7 and 8 ) - “ 'A ' "

Of t h e  fem ale  beiaydcm rs c o n s id e re d , o n ly  p r e s e n ts  show a 

c o n s t in t  p a t te r n  i n  r e l a t i o n  t o  th e  hormonal tre a tm e n t .  F requen­

c ie s  and perrxoinu te  t-^ tes in c re a s e  i n  s ix  o f  th e  seven  fem ale 

. s u b je c t s  d u r in g  t h e  EB t r e a tm e n t ,  though th e  r e s u l t s  become s t a ­

t i s t i c a l l y  s ig n i f i c a n t  o n ly  when fem ale B i s  excluded  from th e  

a n a ly s is  (T able  9 ) ° Very in te r e s t i n g ,  in s te a d ,  is . t h e  s ig n i f i c a n t  

in c re a s e , found i n  a l l  se v en  o f  t h e  fem ale p a r tn e r s  i n  th e ir -  f r e -  

■qtiShcy and --pe r-m ln tite ,ra te ' o f  p r e s e n ts  d u r in g  th e  fem ale  s u b je c t s ' 

EB tre a tm e n t  (T able  1 0 ) . However, when FS and  FP p r e s e n ts  d u r in g  = 

EB t re a tm e n t  a re  compared^ no  d if f e r e n c e  if , found betw een t h e  tw o. 

c a te g o r i e s ,  " A tendency  t o  d e c re a se  du rin g  E B^is fdund in  FS and 

FP approaches, a n d  FS glances- in  f i v e  FS-TP p e i i s  ou t o f  seven .

3 .5 : DfSCUSSiO^ .

ResUj -\om ' She two experim en ts  ta k en  to g e th e r  in d ic a t e  th a t  

se x u a l behaV rdtir i n  th e  veirve t Monkey i s  s e n s i t i v e  to -  o v a r ia n  

h o r m o n e s T h e y ?  a l i o  i n d ic a te  t h a t  th e  horm onal changes in f lu e n c e  

fem ale  behav iou rs , r a t h e r  th a n  m ale response ,! . /T h e  f i r s t  experim en t 

. o f  t h i s  c h a p te r  (E xperim en t 2) was de sig n ed  t o  e lu c id a te  hormonal 

e f f e c t s  p i| fem ale  s e x u a l m o t iv a t io n . The; main p a ram e ter chosen 

t o  r e p r e s e n t  fem ale  " sexua l m o t iv a t io n  w as, th e  c h o ic e  be tw een 1 a 

fem ale  aiids a  male p a r t n e r .  M ales tu rn v 'i  b u t  la r g e ly  t o  b e  th e  

f a v o u r i te  p a r tn e r  f o r  '.fem ales i n  a n h o iw a a l  d b n d itiO n s , a s  w e ll 

s in c e  th e y  w ere 'choson  m o te  o f te n  and r e c e iv e d  a  la r g e r  amount o f  

v i s u a l  .a t te n t io n "  (peepb).„ than  fe m a le s . Fu rthe rm ore  A ;le s  were 

r e p e a te d ly  chosen e v e n h y  fem ales in  b h ic h  th e  lo n g -s ta n d in g  

anltormonSl c o n d i t io n  caused  them ,to  b le ed  and , p resum ably , t o  .be 

i n  p a in  f o llo w in ^  c o p b la to ry  a ttem p ts  by t h e  m a les , as i n  t h e  c ase
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i n  p re v io u s  R esearch-^(E xperim en t 1 ; G iro lam i, 1985) - The p s e f e r -  ' 

aisce f o r  m ale  p a r tn e r s . th u s  s u g g e s ts  t h a t  fem a le s  a r e  a t t r a c te d  

tovs males and -are  - 'ico tiv a ted  to, c o p u la te  even when anhorm onal. 

^ to e z if b re ,  a s  r e f l e c te d  by th e  c h o ic e  o f  tn a la s , fem ale  m o t iv a t io n ' 

sh'offs^ o n ly  s l i g h t  s e n s i t i v i t y  t o  p e s t r o g e a  tr e a tm e n t .  The. cho ice  

o f  rnSle p a r tn e r s  shou ld  h e  r e f l e c t i v e  o f  ait" i n t e r e s t  iri th e . male 

. r a t h e i  th a n  o f  an a c t  o f  su b m issio n  to  th e  s t ro n g e r  p a r tn e r  s in c e  

th e  Female S u b je c ts  w ere i n  c o t i t ro l  o f  ..access' t o  e i t h e r  companion 

and t h e  m a les  were n o t  awaro o f  th e  i d e n t i t y  o f  th e  an im al n e ^ td o o r, 

i.e .-., th e  Female S u b je c t . " lln t h i s  " re g a rd  i t  i s  su g g e s te d  th a t  

c o n t ro l  o f  a cc ess  o v e r  s  m ale p a r tn e r ;  e i t h e r  p a r t i a l  (Experim en t 

i ;  G iro lam i, 1985) o f  t o t a l ,  dotis n o t  have a  f a c i l i t a t o r y  tif fy u t  

on t lB  perform ance o f  fem ale  p re c e p t iv e  b e h av io u rs  i n  t h i s  specieS ', 

a s  in d ic a te d  f t i r  o th e r s .  I t  - is  p o s s ib l e ,  how ever, t h a t  f . ,6  man- 

i f e s t a t i o n  o f 'f e m a le  s e x u a l i n t e r e s t  i n  r e l a t i o n  t o  t h e  o v a ria n  

/^rc l^ ,1 i s  f a c i l i t a t e d  by fem ale  c o n t ro l  o f  male a cc ess  m a in ly  in  

'th o se ' sp e c ie s  in  w h ich th e  m ale i s  dom inan t o ? e r  t h e  fem ale  and < 

f o rc e d  m a tings can o c cu r (N a d le r, 1977; N ad ler and M il le r ,  1982). 

In  th e  /•  yve t monkey, m ales a re  n o t  dom inan t a s  a  r u le  o v e r th e  

fem a le s, . p o s s ib ly  due t o  a  re d u c t io n  i n  c a n in e s  and body s iz e  

dim orph ism  ( H i l l ,  1966; L a n c a s te r ,  1971; R ow ell, i971 ; W h itten , 

1984-).

I n  E xperim en t 2 , speed  o f  c h o ice  by FS , r a t h e r  th a n  any o th e r  

p a ra m e te r  c o n s id e re d , showed s e n s i t i v i t y  t o  o e s tro g e n . T h is  r e s u l t  

i s  i n  agreem en t w i th  a  s h o r te r  ’ ”,te n cy  o f  c h o ic e  a t  th e  l a te  

f o l l i c u l a r  phase  found in  fem ale  rU esus monkeys i n  s im i la r  e x p er­

im e n ta l C ond i tions (B o n sa ll e t a l . ,  1978).

'E xperim en t 3  yas g e a red  to  show i f  o e s tro g en  a f f e c te d  fem ale  

a t t r a c t i v e n e s s .  I f  fem ale  a t t r a c t iv e u ^ s s  and i t s  r e l a t i o n . t o  

o e s tro g e n  i s  judged  from th e  r e s u l t s  o f  m a te  ch o ice  end e ja c t i la to ry



1

--S-J

f r e q i^ n c ^ a c c o r d l i i g r  't9  "-driteriaJJ elu« 

rev i^ .je iy  i j t  p rim a tes-byJS lk s.on  (i9 8 3 e)

ed by; BcferA

i t ’ w ould a ppea r t h a t  th e  a b i l i t y  %o a t t r a c t  an^ M yt6e  o a l t o  i s

n o t  o e s t io g e a -d ep e n d en t l i t  iem ale  "vervets-1 i'S  -b ia i  

oeetroRe&> t r e a te d  fem ales, .was fgund  in  m a le1 ch 'o ita  b u t th e  o thE r 

p a ig m e te r o f  m ale a ro u s a l  - e jac u ila to ry  f requency  -  M as^tiie sama t , 

f o r  th e  t r e a te d  and uafceeated f e m a le s | f o r  th e  tu o  e x perim en ts .

• T itise  f in d in g s  a r e  i n  agreem en t w i th  p rev io u s  work (Expe rim en t 1 ;^  

G iro la o i , .  I985)<ton-<’whic1i n o t  a l l . jn e a s u r e s  o f  m ale  a ro u s a l  were 

a f f e c te d  by E8 trea tm en^i= ri§^nce  no change vas" obse rved  i n  t b a i y " ^

s e x u a l- s k in . i t  i;

a t t r a c t i v e  s tim u li

u n l ik e ly ‘$ h a t  6 % E e m a la  " perineum  a c te d  i

s ^ s u ^ t h e  l i | h t  o f  t h e  f a c t  t h a t ,  J p  V noSe^ 

s p e c ie s ' which, show ajV -oeistr6geb '<s=ns^ive-' fj=y-laesi e la b o r a t io n , 

t h i s  i s : a  pow erfu l s t? .'; 'u iu5 f^(G ^^^± = 2p '!''ti j.e l= y i’„1’ A^pos-

s ib l e  invo lvem en t o f1 d is c t5 |s ^ |.

Male v e E v t^  mon^eys)1 ttA iN-!AV.>^^gxamtie yfeis®ts '.“g e i ^ l i a ^ j ifB'ootth., ^  

1962; 1 9 6 ^ ;^  <

G iro lam i, 1 9 6 5 )\j5 n ^ r y .- s ie p t

tempted to sniff f-t (ja'̂ cĥ d?.
though  th e  ; wtiiv^v l i l t e d , |L

w ire  and th u s

o lf a c to r y  cues wer.'t1' 

ro d en ts

iuS a 1.1 t&fbancles, such. 6  o ea t^M «- 

a l i p h a t i c  a c id s ,  w h iih  occur i n  h tiraa  ‘yima:
- /  t,? . .  '= v Z z , . : '^

3

c a c to ry  commfiftic/tion '.W 0 S f  ' , ‘ \

sho u ld  have" fav o u rs: 

p re se n ce  o f  o d o r ife ro i 

in c re a s e s  

e t  a l . ,  1974), < : n e c e s s a r i ly  Implyri;^

se x u a l com m unication. Oil th e  o th e r  ha itfir* !^1

c ues a s  a  n e c e s sa ry  s tim u lu s  S o r f^ s le S f  a  I 1 d o e s fn o t e lie iin a t

th e  p o s s i b i l i t y  t h a t  th e s e  ara-.a  ^ u r S k ^ k n f o r m a t i o n  f o r  Vt-̂A'S  ̂ " r
ifeout th e  re p ro d u c t iv e  d isposji|M h , "of th 4 \fe m a le .  l a  c onclu s

o l f d a to ry



i t  'iaeifis. tti ia t fem ale  v e rv e ta ,  do n o t  r e ly  on o e s tro g en -d ep e n d en t' 

a t t r a c t i v e  s t im u l i  "■to aroulie  t h e i r  o a l e i ; th e y  are .,'h ig h ly  a t t r a c ­

t i v e  p e r  s e . L ik e  human f  eh a le s  i t  c o u ld  b e  s a id  t h a t  th e y  "con­

c e a l"  t h e i r  < s5 !aa tiio a^ L id elh a h ', % 6 7 ) .  . A t? .

■'•>> E xperim ent § re v e i 'le d  a n  .o e s tro g e n ic  e f f e c t  on fem ale  behav iou r 

i n  te rm s„ o f  f e a a le  p rese n ts .- -  'fhe d |m e  e f f e c t  was n o t  r e v e a le d  by 

th e  p rev io u s1 Jtiork.- on ,horm onal m m fp u la tio n  (G iro lam i, ,1985) . An 

e f f e c t  o f  oe s tro g an s  r-dh p r e s e n ts  and , i n  g e n e ra l,  on p ro c e p t iv i t y  

i n  p r im a te s  has been e s ta b l i s h e d  a lth o u g h  t h i s  p a r t i c u la r  a sp ec t 

O f fem ale  s n x u s l i ty  i s | s u b je c t  t b  -p th e r  ̂ in flu en c es t h a t  m igh t w e ll 

. mask t h e  e f f e c t s  .n f  e n docrine  j-phanges (Beach.-,-.1976; Baum, 1983; 

P ix so n , 1983a) . P a i r - t e s t s  and m inim al space  c o n d it io n s  te n d  to  

-oE scu ie  th e  hormonal e f f e c t  on p re c e p tiv e  b e h av io u r w hereas a g roup 

s i t u a t i o n  o r  la rg e r  space  enhances i t  (W allen, 1982; W allen and . 

W inston, 198A). I n  th is - e x p e r im e n t  .-as w e l l  th e  in c re a s e  in  p re-- 

s e n fs  'fo und  su g g e s ts  - t h a t  . th e  , dependency o f  t h i s  b e hav iou r on 

o e s tro g en  i s  f a c i l i t a t e d  ia» t h i s  -species by-,-a- s o c i a l  s i t u a t i o n ,  

j u s t  as: i t  i s .  concealed  by p a i r - t e s t s .

. In 'B S c p i r io e n t . S-^xConcom itaht. t o  t h e  in c re a s e d  f re q u e n c ie s  o f  

p r e s e n ts  found i n  t r e a te d  fem ales, (FS),  jf ia c rea ses  i n  p f e s e p ts  were 

a lso , e v id e n t  i n  t h e i r  anhorm onal Female P a r tn e r s . The s o c ia l  en­

v ironm en t,. tis-, a  v e ry  po w erfu l v a r i a b le  which c an  i n t e r f e r e  w ith  

hurm onal e ff a c ts ,  on p r o c s p t iv e  b e h av io u rs . -P ro cep tiv e  b e h av io u rs  

a re  su p p ressed  in  some fem ales even when th e y  a re  i n  th e  "appro­

p r i a t e "  hormonal c o n d it io n , i e . , .  e i th e r  i n  th e  l a t e  f o l l i c u l a r  

pha ro  o r  when o e s tro g e n  t r e a t e d ,  and enhanced i n  o th e rs  w hich a re  

no#; i n  th e  ." a p p ro p r ia te "  horm onal c o n d itio n  ( E v a r i t t  .and H erb er t, 

1969; G oM foo t, 1971; Zumpe and M ichael, 1985) . In?a..-sm all group 

s i t u a t i o n ,  t h i s  may r e s u l t  in  m onopo liza tion  o i  s e x u a l b e hav iou r 

b y  oao fem ale  (H e rb e r t, 1968; E v .e f itt  and H e rb e r t,  1969),. l a t e r  

found t o  b e  th e  h ig h e s t  ran k in g  fem ale  (G o ld foo t, 1971; Pswrasa e t  

a i . i ,  1978; K ev e rn e .e f  a i r ,  1982; Zumpc and M ichae l, 1985; Abbot

. - r - '  . - -



e t  a l . ,  1966) . I n  a sm a ll g roup s i t u a t i o n ,  o f te n  c o n ta in in g  o n ly  

one m a le , i t  i s  •lo g ic a l  t o  a t t r i b u t e  t h i s  phenomenon t o  fem ale  

c o m p e ti tio n  a s  Zumpe and M ichael (1985) h av e  done . Fem ale p r im a tes  

a re  known to  e s t a b l i s h 'd  h ie ra rc h y  o f  dominance th ro u g h  w h ich th e y  

r e g u la te  a cc ess  . to  r e s o u r c e s . Female v e rv e t monkeys have  been  

found to  e s ta b l i s h  a  h ie ra r c h y  and to  compete f o r  a  number o f  r e ­

so u rc e s ,  wit" 'h ig h -ran k in g  fem ales o b ta in in g  p r iv i le g e d  a cc ess  to  

food , w a te r , grooming p a r tn e r s  and m ales (L an c as te r  1971; Sow ell, 

1971; S e y fa r th ,  1980; tfrangham and Waterman, 1981; .—dugham, 1981; 

W h itten , 1984) . A lso th e y  p r e f e r  t o  c o p u la te  w ith ', sfj-^ha-ioales, 

as- i n  th e  ta la p o i n  monkey, and dom inant fem ales h f - y b e e n  shown 

to  b e  more su c c e s s fu l th a n  s u b o rd in a te s  i n  in t e r a c t i n g  w ith  

a lpha-m a les  (Keverne e t  a l . , 1982; Keddy, 1986; Andelman, 1987). 

In c re a s e s  in  in te r a c t io n s  w ith  th e  male have b e e n  re p o r te d  f o r  

dom inant fem a les a t  m id -c y c le  and dom inant fem a les h av e  been  ob­

se rv e d  to  c o p u la te  and to  g iv e  b i r t h  e a r l i e r  i n  t h e  seaso n  (R ow ell, 

1971; W hitten , 1984). At t h i s  p o in t ,  i t  i s  i n t e r e s t i n g  to  n o te  

t h a t ,  i n  E xperim ent 2 , o f  th e  fo u r  fem ales t h a t  chose o th e r  f e ­

m a les , th r e e  w ere th e  m ost dom inant (B,C and D i n  ran k in g  o rd e r)  

w ith  th e  a lp h a -fem a le  choosing  o th e r  fem ales a lm o s t e x c lu s iv e ly .  

Female B a ls o  n e v er  e n te re d  th e  o th e r  f e m a le 's  compartment f i r s t  

b u t k e p t th e  doo r l i f t e d  and th e n  c i r c le d  a round  th e  o th e r  fem ale 

o r  paced  to  and f ro  h o ld in g  th e  t a i l  r a i s e d  in  th e  re d -w h ite -b lu e  

d is p la y  as S tru h sa k e r  (1967a) d e sc r ib e d  f o r  dom inant m a les .

The b e h av io u ra l mechanism th ro u g h  w h ich se x u a l m onopo liza tion  

i s  ach ieved  i s  u n c le a r  (A bbo tt, 1987) . Only a  few e p iso d es o f  o v e rt 

a g g re ss io n  o r  su p p la n ts  by th e  dom inant fem ales have  been reco rded  

(Keverne e t  a l . ,  1982; A bbo tt, 1987; H arco u rt, 1987). The su b o r­

d in a te s  have been d e s c r ib e d  a s  i f  th e y  ' ' ...e n s u re d  th e i r  cm> 

c e lib a c r"  (A bbott e t  a l . ,  1986, p . 336), by  a v o id in g  m a les . In  

v e rv e t  monkeys, s u b o rd in a te  fe m a le s , avo id in g  h ig h e r  ran k in g  f e ­

m a les , have  been  ob se rv ed  to  a llo w  them t o  m onopolize s p a t i a l l y



r e s t r i c t e d  fo o d  re so u rc e s  (W h itten , 1984), and s u b o rd in a te  fem ales 

a t  m id -c y c le  avo ided  th e  moat dominant fem ales (R ow ell, 1971). 

A lso a  s t r i k i n g  la c k  o f  a g g re s s io n  was re p o r te d  by S tru h sa k e r  

(1967b) I n  v e rv e ts  com peting f o r  r e s t r i c t e d  v i t a l  r e s o u r c e s .  I n  

f a c t  when th r e a t s  and  a t ta c k s  o r  su p p la n ts  ove r ■. • i s l e  have  been  

r e p o r te d , th e y  o c cu rre d  e i t h e r  when groups w ere -formed and h i e r ­

a rc h ie s  h a d  t o  b e  e s ta b l is h e d  o r  when su b o rd in a te  fem ales w ere 

(p h y s io lo g ic a l ly )  more l i k e l y  t o  i n t e r a c t  w ith  t h e  m a les , a s  a  

r e s u l t  o f  hormonal m a n ip u la tio n  o r  a t  m id -cy cle  ( H e r b e r t , . 1968; 

E v e r i t t  and H e rb e r t,  1969; G o ld fo o t,. 1971; W allen  and W inston, 

1974; F loody , 1983; Zompe and  M ichae l, 1985; A bbo tt, 1984, 1986;, 

H az co u rt, 1987), U sually  th e  dom inant fem ale  shows h ig h  le v e ls  

o f  p r e s e n ts  a n d •a f f i l i a t i v e  b e h av io u rs  when th e s e  d e c re a se  i n  th e  

su b o rd in a te s  (H e rb e r t, 1968; E v e r i t t  and H e rb e r t,  1969; G o ld foo t, 

1971; Zumpe and M ichael, 1985) . I t  seem s, a t  t h i s  p o in t ,  t h a t  th e  

enhancement o f  p r o c e p t iv i t y  d isp la y e d  by th e  dom inant fem ale  i s  

due t o  s u p p r e s s io n  o f  p re c e p tiv e  b e h av io u rs  i n  th e  su b o rd in a te s  

c au se d .m a in ly  by avoidance, o f  t h e  dom inant and h e r  p o s s ib le  ag­

g re s s io n  and a ls o  a s  an a c t iv e  agonism , by th e  dom inant fem ale , 

i n  p re c e p tiv e  b e h av io u r. I n  c e r t a i n  c a s e s ,  n o t o n ly  i s  fem ale 

b e hav iou r su pp ressed  b u t  a ls o  fem ale  r e p ro d u c t iv e  phy sio lo g y  and 

u l t im a te ly  f e r t i l i t y ,  th ro u g h  hypo tha lam ic  i n h ib i t i o n  o f  . th e  

gon a d o tro p in  r e le a s in g  hormone (GnRH) o u tp u t,  su p p re s s io n  o f  th e  

lu te in i z in g  hormone (LH) su rg e  and th u s  o f  o v u la t io n .  T his phe ­

nomenon i s  predom inant i n  New W orld monkeys (Bowman e£ s i . ,  1978; 

K evem e e t  a l . ,  1982; A bbo tt, 1984, 1586, 1987; H arco u rt, 1987; 

F rench  e t  a l . ,  1984). The in c re a s e  i n  p re c e p tiv e  b ehav iou rs  found 

i n  th e  anhormonal fem ales d u r in g  E xperim ent 3 i s  s im i la r  i n  a  way 

t o  t h a t  found i n  th e  phenomenon, m entioned  above, o f  m onopo liza tion  

o f  s e x u a l b ehav iou r. I n  t h i s  c a se ,  th e  in c re a s e  i n  p r e s e n ts  in  

t h e  Fem ale P a r tn e r s  seems to  be t r ig g e re d  by th e  o e stro g en -in d u ce d  

in c re a s e  i n  p re c e p tiv e  b e h av io u rs  o f  th e  Female S u b je c ts .  A p o s -



s l b l e  e x p la n a tio n  i s  t h a t ,  i n  t h i s  c a se ,  fem a les were o f  s im ila r  

r a n k ' so  t h a t  dom in an t-su b o rd in a te  engendered in h ib i t i o n  wad n o t 

p r e s e n t  le a v in g  th e  "two fem ales f r e e  t o  outbehave each o th e r .  I t  

i s  su g g e s te d  t h a t  th e  m ain b e h a v io u ra l mechanism th ro u g h  w h ich mate 

com petition , i s  c a r r i e d  o u t ,  as w e l l a s  b e h av io u ra l o r  p h y s io lo g ic a l 

s u p p re s s io n , r e s u l t in g  i n  i n f e r t i l i t y ,  i s  a  c o n te s t  o f  perform ance 

o f  p r e c e p tiv e  be h av io u rs .

. . I n  o r d e r  t o  m onopolize se x , fem ales need th e  c o l la b o r a t io n  o f  

m a les . Males seem t o  be v e ry  a t t r a c t e d  t o  dom inant fem ales end 

d evo te  m ost o f  t h e i r  se x u a l a t te n t io n . t o  them even w here, i n  th o se  

s p e c ie s  w h ich  p re s e n t  o e s tro g en - in d u ce d  a ro u s in g  s t im u l i ,  th e se  

a re  a b s e n t  and m ales can n o t e ja c u la t e  (H e rb e r t, 1968; E v e r i t t  and 

H e rb e r t,  1969; G o ld foo t, 1971; K everne e t  a l . ,  1982; Zuopa and 

M ichae l, 1985; H arco u rt, 1987). I n  th e  v e rv e t  monkey, dominant 

fem ales have been re p o r te d  t o  r e c e iv e  th e  m ost m ounts, app roaches, 

and  g e n i t a l  in v e s t ig a t io n s  and th e  l e a s t  w ithd raw a ls  by males 

(W h itten , 1984; Kedoy, 1986) . I t  i s  p o s s ib le  t h a t  dom inant fem ales 

a re  more a t t r a c t i v e  because  o f  th e  e le v a te d  le v e ls  o f  p re c e p tiv e  

be hav iou rs  t h a t  th e y  show .

• ' G oldfoo t (1981, lr 8 2 )  has d e m onstra ted  t h a t  EB in c re a s e s  th e  

p r o b a b i l i ty  o f  a fem ale rh e su s  i n i t i a t i n g  c o p u la to ry  i n te r a c t io n ,  

and t h a t  m ales a re  n o t v e ry  s u c c e s s f u l  in  c o p u la t in g  u n le s s  th e  

fem ale  i n i t i a t e s  th e  i n te r a c t io n .  Andelman (1987) r e p o r te d  on ly  

a  0 .4  p r o b a b i l i ty  o f  m ale su c ce ss  f o r  a  m ale-a ttem p ted  c o p u la t io n  

in  v e rv e t monkeys. Female v e rv e t monkeys a re  a l s o  known to  a t ta c k  

male s o l i c i t o r s  (S tru h sa k e r , 1967a; R ow ell, 1971; G iro lam i, 1935; 

Reddy, 1986; Andelman, 1987; Sm uts, 1985) . I f  t h a t  i s  th e  c a se , 

m ales shou ld  be rea d y  to  gauge when t o  respond  to  th e  fem a le . The 

in c re a s e d  frequency  o f  p re s e n ts  o f  FF and FS means t h a t  th e y  p re ­

se n te d  more r a p id l y  p e r  u n i t  tim e . T his in c re a s e d  r a p id i ty  i s  in  

agreem ent w ith  th e  f a s t e r  c h o ice  th e y  made in  E xperim ent 2  and 

su g g e s ts  t h a t  m ales a ls o  needed a  s h o r te r  tim e  to  make a  cho ice

- 4 .



w hich, i n  t h r e e  c a se s  o u t o f  f o u r ,  th e y  d id .  The fo u r th  m ale, V, 

was p ro b ab ly  t h e  l e a s t  e x p er ien c ed  and showed lo n g e s t c o p u la to ry  

la te n c ie s  i n  o th e r  experim en ts as w e l l (Experim ent 1 ; G iro lam i, 

1965, u n p u b l is h e d ) . C onfronted by tw o h ig h ly  s o l i c i t o u s  fem a les, 

h e  m igh t have  had. d i f f i c u l t y  in  c h oosing . In  f a c t ,  h i s  la te n c y  

d u r in g  EB was even lo n g e r . The in c re a s e  d u r in g  EB o f  a ttem p ts  shown 

by a l l  th e  m ales a ls o  su g g e s ts  an  in c re a s e d  d i f f i c u l t y  i n  making 

a  c h o ic e . I t  i s  suggested  th e fi t h a t  fem ales were chosen on th e  

b a s is  o f  t h e i r  p r o c sp t iv e  b e h av io u r , more s p e c i f i c a l l y ,  the . 

prom ptness w ith  w hiah th e y  s o l i c i t e d ,  a s  in d ic a t e d  by th e  in c re a s e d  

p r e s e n ts  and by th e  la te n c ie s  n£ B a le  c h o ice .

I n  c o n c lu s io n , fem ale  b e h av io u rs  show a  s e n s i t i v i t y  t o  o v a ria n  

hormones and p c o c e p tiv e  behaviours  a r e  in cre a se d  by o e s tro g e n , 

a lth o u g h  th e y  a r e  a l s o  s u b je c te d  t o  s o c i a l  m odu la tion . M ales, in  

■order .to  c o p u la te , appear to . r e ly  on fem ale  b e h av io u r , p ro b ab ly  

a s s i s te d  by o e s tro g en - in d u ce d  o lf a c to r y  cues i n  t h e i r  judgem ent. 

T ogether w ith  ev idence  from  p rev io u s  r e s e a r c h  ( S iro la m i, 1985), 

i t  w ould seem th e n  t h a t ,  a lth o u g h  th e  oc cu rre n ce  o f  c o p u la t io n  i s  

n o t  dependent on fem a le  o v a r ia n  horm ones, t h e  p re se n c e  o f  oe stro g en  

does in c re a s e  t h e  l ik e l ih o o d  o f  i t s  o c cu rre n ce . U ltim a te ly , how­

e v e r , c o p u la t io n  i s  c o n tro l le d  by s o c ia l  f a c to r s .



4, THE CHACMA BABOON iP ap io  u r sin u s)  FEMALE PERINEAL 

SWELLING AND ITS EFFECTS ON MALE SEXUAL AROUSAL -  EX­

PERIMENT 4

4 .1 . INTRODUCTION

The fem ale  r e p ro d u c t iv e  t r a c t  i s  a  prom inent t a r g e t  f o r  fem ale  

horm ones . A t a  c e l l u l a r  le v e l ,  n u c le a r  and cytosom al o e s tro g en  

and p ro g es te ro n e  re c e p to r s  have  been  i d e n t i f i e d  i n  v a r io u s  s i t e s  

o f  t h e  u r o g e n i t a l  t r a c t  and in  p a r t i c u la r  th e  u te ru s ,  o v id u c ts  and 

se x u a l s k in  o f  a  number o f  p rim a te  sp e c ie s  (Chrousos e t  a l . ,  1984; 

West and B renner, 1983: Kato e t  a l . ,  1980; Onouchi and K ato , 1983; 

O rasa and G ould, 1982; M cC lellan e t  a l . ,  1984, 1986; Weaker e t  

a l . ,  1983;, P o tg i e t e r  e t  a l . ,  1985) . S p e c if ic  s i t e  h o r - 'n a l  b in d in g  

i s  th e  cau se  o f  a  number o f  phenomena t h a t  occu r i n  th e  mammalian 

fem ale  rep ro d u c t iv e  t r a c t .

We know a lre a d y  o f  t h e  p r o l i f e r a t i v e  e f f e c t s  t h a t  o e s tro g e n s , 

in  p a r t i c u la r  o e s t r a d io l  17 g , have  on  th e  endometrium (Blum, 1985) 

and how th e  same o e s tro g en s  induce  q u a n t i t a t iv e  and q u a l i t a t i v e  

changes i n  th e  v a g in a l and c e r v ic a l  e p i t h e l i a l  c e l l s  and mucosa, 

so much so  t h a t  th e s e  l a t t e r  changes a re  o f te n  c o n sid e re d  in  th e  

d e te c t io n  o f  o e s tr u s  and im pending o v u la t io n  (O 'Souza, 1978; 

B i rn b e rg  e t  a l . ,  1963) .

A more d ram a tic  phenomenon r e la te d  t o  o v a ria n  a c t i v i t y  i s  th e  

p e r io d i c a l  p e r f o ra t io n  and c lo s u re  o f  th e  v a g in a  o c c u r r in g  i n  

myomorph, sciurom orph  and h is t r ic o m o rp h  ro d en ts  (Rowlands and W eir, 

1984) and , among p r im a te s ,  i n  p ro sim ians (Hrdy and W h itte n , 1987). 

C lo su re  o f  th e  v ag ina  i s  o b ta in e d  by  th e  fo rm a tio n  o f  a  membrane 

produced  by e p i t h e l i a l  h y p e rp la s ia  and f u s io n .  I n  Galago



c ra s s ic a u d a ta s  and 0 .  s e n e g a le n s is ,  c lo su re  fo llow ed  perm anent 

o v a riec tom y  and  was a ls o  induced  by  p ro g es te ro n e  a d m in is t ra t io n  

(G iro lam i and B i e l e r t ,  u n p u b lish ed ; L ip s c h itz ,  1988), w hereas 

p e r f o r a t io n  and c o m i f i c a t i o n  o f  t h e  v a g in a l  e p ith e liu m  were ob­

ta in e d  by  sub seq uen t o e s t r a d io l  b en zo a te  t r e a tm e n t (G iro lam i and 

B i e l e r t ,  U npublished ; D ixson , 1978; l i p s c h i t z ,  1988).

S im ila r  t o  th e  phenomena m entioned  above, i n  t h a t  i t  in v o lv e s  

th e  e x te r n a l  g e n i t a l i a ,  i s  th e  tum escence t h a t  in  v a r io u s  deg rees 

o f  a re a s  in v o lv e d , i n f l a t i o n  and  erythem a, i s  found in  many 

mammalian fem a les  a t  o e s t r u s . The m ost sp e c ta c u la r  ones a re  found 

i n  some m u s te lid s  and a c ro s s  t h e  p r im a te  o rd e r  (Rowlands and W eir, 

1984), I n  p r ijn a te s  t h i s  phenomenon has be en  s tu d i e d  i n  d e t a i l  and 

D ixson (1933c) rev iew ed a l l  t h e  in fo rm atio n  a v a i la b le  cm th e  d i s ­

t r i b u t i o n  o f  s e x -sk in  sw e llin g s  i n  th e  o r d e r ,  th e  m orphology, th e  

anatomy and physio logy  o f  t h e  s e x u a l sk in  and p re s e n te d  an  hy­

p o th e s is  on i t s  e v o lu t io n .  I n  b r i e f ,  th e  fem ales o f  some 

c a ta r r h in e s  have evolved  a  s p e c ia l iz e d  p e r in e a l  s k in  w hich i s  

s e n s i t i v e  t o  th e  fem ale  r e p ro d u c t iv e  s t a tu s .  I t  responds t o  c i r ­

c u la t i n g  o e s tro g en s  w ith  oedema an d /o r  ery them a, w hereas 

p ro g e s te ro n e  an tag o n iz es th e s e  e f f e c t s .

I f  a  v u lv a r  tum escence i s  a c c e p ta b le  t o  o u r  m inds a s  a  p rep a ­

r a t i o n  o f  th e  g e n i ta l  t r a c t  f o r  c o i tu s ,  analogous and p robab ly  

homologous t o  th e  mechanism o f  v a g in a l  p e r f o r a t io n ,  i t  i s  more 

d i f f i c u l t  t o  a cc ep t and u n d e rs tan d  th e  developm ent o f  much la rg e r  

and more e la b o r a t e  s tr u c tu r e s  w hich e x is t  i n  th e  co lo b u s , mangabey, 

baboon, chim panzee and pygmy chim panzee (D ixson, 1983c; D ahl, 1985) 

u n le s s  a  commun icative fu n c t io n  i s  invoked .

A lready  i n  1876, Darwin p o s tu la te d  t h a t  th e  s e x -s k in  evo lved  

a s  a  s e x u a l a t t r a c t a n t .  Pocock (1906) rec o g n ize d  an a p h ro d is ia c  

f u n c t i o n  o f  t h e  babuon sw e llin g  and in  g e n e ra l  t h i s  concep t has 

been  w id e ly  acc ep te d  and f u r t h e r  ex tended  t o  supposed se x u a l r e ­

le a s in g  s t i m u l i  in  th e  human fem ale  (G oodhart, 1964; W ick le r, 1967;



E ib L - E ib e ls fe ld t ,  1975) . Desmond M orris (1967 ), in  "Tha Naked 

Ape", hy p o th e s iz ed  t h a t  Aumaa b r e a s ts  and b u tto c k s  evo lved  " a s

se x u a l s ig n a ls  analogous t o  th e  sw o lle n  perineum . A cceptance o f

th i s  h y p o th e s is ,  how ever, i s  b ased  o n ly  ob "A wealth  o f

c i r t  t i t a n t i a l  e v id e n c e . . . "  a s  D ixson m entioned in  h is  rev iew

(1983c, p . 70 ).

The chacma baboon {P apio ursin u s)  shows th e  la r g e s t  s e ^ - s k in  

s w e l lin g  among p r im a tes  ^Rowell, 1972) and th e re f o re  co a id  be 

c o n s id e re d  th e  h o s t  s u b je c t  f o r  in v e s t ig a t io n  o f  t h e  commun icative 

fu n c t io n  o f  t h i s •s t r u c tu r e .

A p o s i t iv e  a s s o c i a t io n  between, sw o lle n  fem a les  and se x u a l 

be h av io u r h a s  been, n o te d  i n  many o f . th e  ixpecies w hich p r e s e n t  t h i s  

phenomenon (Dixson-. 1983c; flrdy and W h itten , 2967; R ow ell, 1972). 

I n  w i ld  and. la b o ra to r y - te s te d  chacma; baboons' c o p u la t io n s  w ere 

found to  h e  more f re q u e n t w ith  in c re a s in g  s i z e  o f  th e  s w e l lin g  

(B i / . le r t ,  1986; Saayman, 1970; H a ll and DeVbre, 1965; H a l l ,  1962). 

I n  P. cynocephsJus, male m a s tu rb a to ry  a c t i v i t y  in c re a s e d  in  p ro ­

p o r t io n  t o  th e  number o f  sw o lle n . fem ales p r e s e n t  i n  th e  t ro o p  

(H a u s fa te r , 1975), w hich in d ic a t e s  t h a t  m ales were in  a  he.’.gTitened 

s ta te < o f  a ro u sa l .  R e ce n tly  B ie le rt .. and h i s  co-w orkers have dem­

o n s t r a te d  c le a r l y  t h a t  male a ro u s i tl ,  w hich i s  r e f l e c t e d  in  .in­

c re a se d  c o p u la t io n s , m a s tu rb a t io n  and te s to s te r o n e  le v e ls ,  i s  

p o s i t i v e l y  c o r r e l a te d  w ith  fem ale  p e r in e a l  tu rg e s c e n c e  i n  chacma 

baboons ( B ie le r t ,  1982; B i e l e r t  e t  e l . ,  1980; B i e l e r t  and van d e r 

W alt, 1982; B i e le r t  and G iro lam i, 1986) . I n  c o n t r a s t ,  when s u b je c t 

fem ales w ere h idden  b e u in d  s c re e n s  b u t  s t i l l  i n  a u d i to ry  and 

o lf a c to r y  c o n ta c t ,  no a l t e r a t i o n  o f  m ale a ro u s a l  s t a t e  was foitnd. 

T his su g g ested  t h a t  c s l e  a ro u s a l  was m ediated  by  a v i s u a l  cue on ly  

( B ie l e r t ,  1982) .

Zn arany mamoals, u e s tro g en  i s  r e sp o n s ib le  f o r  dram atic  changes 

i n  fem ale  p ro c e p tiv e  and r e c e p tiv e  b e h av io u rs . Such b e h av io u ra l 

changes have o f te n  been  c o n sid e re d  a s  im p o rta n t f a c to rs ', which



e l i c i t  6 a le  r e sp o n se  (Beach, 1976). I n  t h e  c a se  o f  fem ale 

p r im a te s ,  b e h a v io u ra l changes a t  o w ’.a t io n  a re  shown in  v a r io u s  

d eg rees (Bama, 1983), m ain ly  a s  an in c re a s e d  fre q u en c y  o f  so  c a l le d  

" s o l i c i t s "  n o rm ally  shown in  t h e  b e h av io u ra l r e p e r t o i r e  ( s e e  Hrdy 

and W h itte n , 1987, f o r  a  b ro ad  ove rv iew ) . I n  t h e  baboon, changes 

i n  fem ale  behav iou r a c ro s s  th e  m e n s tru a l c y c le  have  been re p o r te d  

i n  P - c yn ocepbalas  (H a u s fa te r , 1975; H au s fa te r  and S k o b lick , 1985), 

P . anu bls  (Row ell, 1967; R ow ell, 1959) aird P. u r s ia u s  (Saayman, 

1970; B i e l e r t  a t  a l . ,  1986; B i e l e r t  and G iro lam i, 1986) . I n  P. 

anu bis and P. u r s in u s ,  b o th  i n  c a p t iv e  o r  f r e e  r a n g in g  c o n d itio n s ,  

p r e s e n ts  were found to  b e  m ost f re q u e n t f o r  sw o llen  fem ales 

(R ow ell, 1967; Saayman, 1970; B i e le r t ,  1986) . P re se n ts  and 

Ilpsm acks w ere found to  in c re a s e  i n  th e  chacma baboon a ls o  i n  e a r  

t e s t i n g  s i t u a t i o n ,  from  th e  e a r ly  i l l i c u l a r  t o  th e  o v u la to ry  

p h a ses o f  th e  c y c le  ( B ie l e r t  and  G iro lam i, 1986) . T h e re fo re , th e  

p r a c t i c a l  d i f f i c u l t y  i n  i s o l a t i n g  v is u a l  c u e s , p ro v id ed  by  th e  

sw o llen  s e x -s k in , from  th o se  o f  o e s tro g en - in d u ce d  b e h av io u rs  has 

so  f a r  p rev e n ted  an  a c c u ra te  a ssessm en t o f  t h e  com m un icative im­

p o r ta n c e  o f  th e  p e r in e a l  e la b o r a t io n .  T h is  experim ent aimed a t  

t e s t i n g  t h e  e f f e c t iv e n e s s  o f  t h e  p e r in e a l  e la b o r a t io n  on male 

a ro u s a l  i n  th e  absence  o f  horm onal m odu la tion  o f  fem a le  be h av io u rs .

4 .2 . MATERIALS AND METHODS

4 .2 .1 . Subjects

S ix  o v a rie c to m ise d  fem ale  chacma baboons, A -3, A -4, B - l ,  J e z ,  

Jp -1456 , VP-4, and n in e  m a les . A, B, C, E , F , G, H, BKA 278, and 

BKA 160, w ere employed in  t h i s  experim en t. The fem ales w ere  parous 

and had  been o v a rie c to m ise d  a  number o f  y e a r s  p r e v io u s ly .  T hree  

o f  th e  m a les . A, B, C, w ere va sec to m ise d . A ll  t h e  s u b je c ts  were 

w ild -c a u g h t as a d u l ts ,  i n  th e  N o rth e rn  T ran sv a a l n e a r  V aa lw ater,



and h a d  been  i n  c a p t iv i t y  f o r  a  number o f  y e a r s .  F u l l  body w e ig h t, 

d e n t i t io n  and d e sc e n t o f  t e s t i s  w ere th e  c r i t e r i o n  f o r  d e te rm i­

n a t io n  o f  s e x u a l  m a tu r i ty  i n  th e  m ales w hereas r e g u la r  

p e rin e a l /m e n s tru a l  c y c le s  and e lo n g a tio n  o f  n ip p le s  a s  w e ll as f u l l  

body w e ig h t and d e n t i t i o n  w ere th e  c r i t e r i o n  f o r  d e te rm in a tio n  o f  

se x u a l m a tu r i ty  and p a r i t y  i n  t h e  fem a le s . No in fo rm atio n  i s  

a v a i la b le  on th e  an im als  b e fo r e  c a p tu re  b u t i t  i s  assumed t h a t  th e y  

a l l  r e c e iv e d  s p e c ie s - ty p ic a l  s o c i a l i z a t i o n .  A t no tim e  w ere th e  

th e  an im als  inv o lv e d  in  any experim en t o th e r  th a n  th e  one d e ­

s c r ib e d .

4 .2 .2 . Housing

A ll  an im als  w ere housed  a t  th e  Frankenw ald D n it o f  th e  C e n tra l 

Animal S e rv ic e , U n iv e rs i ty  o f  t h e  W itw ate rsrand . F o r  th e  d u ra t io n  

o f  t h e  e xperim ent, th e  s u b je c ts  w ere i n  in d iv id u a l  cages 

(91*91x190 cm), each p ro v id ed  w ith  a  s i t t i n g  s h e l f ,  and lo c a te d  

in  a  room w ith  windows and f ib r e g la s s  r o o f  p a n e ls  t h a t  allow ed 

exposure  t o  n a tu r a l  l i g h t  c y c le s .  An U nderfloo r h e a t in g  system  

m ain ta ined  a  minimum te m p e ra tu re  o f  18° C. . '0

" * \
4 .2 .3 . Testing and Apparatus

The n in e  m ales w ere a rran g e d  a round th e  th r e e  s id e s  o f  th e  room ^ 

and fac ed  a  cage  w hich c o n ta in e d  one o f  th e  s ix  fem a les who was 

in  f u l l  v iew  o f  a l l  th e  m ales ( f o r  f u r t h e r  d e t a i l s  s e e  B ie le r t ,  

1982) . The fem ale was l e f t  w ith  th e  m ales f o r  a  t o t a l  o f  e ig h t  

da y s . F o r each  fem a le , b e h av io u r was observed  f o r  30 m inutes a 

day f o r  th e  e ig h t  days o f  t e s t i n g .  F o r  th e  f i r s t  f o u r  d ay s , th e  

fem ales w ere obse rved  w ith  unsw ollen  p e r in e a  (KRESWE1L). On th e  

fo u r th  day , a f t e r  t h e  b e h av io u ra l o b s e rv a t io n , th e  fem ales were 

se d a te d  w ith  ketam ine  h y d ro c h lo r id e  (7 .5m g/kg, IM) and f i t t e d  w ith



a  moulded p l a s t i c  model perineum  (F ig . x j  w h ich ' rep roduced  in ^ ' 

d e t a i l  a  f u l l y  sw o llen  s e x -s V n .  The p l a s t i c  model was. ob ta in ed^  

by a n a e s th e t i s in g  (se e  above) a  f u l ly  sw o lle n  fem a le  and ta k in g  a 

p l a s t e r  o f  P a r i s  is p r e s s io n 1 o f  h e r  perineum  Which was th e n  used 

t o  mould t h e  a r t i f i c i a l  s w e l lin g  w ith  th e rm o p la s t ic  s p l i n t i n g  ma­

t e r i a l . 1 F i n a l l y ,  i t  was p a in te d ,  w ith  a  com bination  o f  r e d  and 

w h ite  o i l  p a in t  t o  mimic th e  n a tu r a l  c o lo u ra t io n .  The model wfis 

h e ld  i n  p o s i t io n  by an " a d ju s ta b le  b e l t  and two s t r a p s  made o f  g rey  

-rtyIon- b e l t  webbing padded w ith  foam . The model- perineun^w as w e ll 

t o l e r a t e d  by th e  fem ales who showed no s ig n s . o f  d i s t r e s s . - O bser- " 

v a tio n i, o f  fem ale  b e h av io u rs  w ere  resum ed th e  fo llo w in g  day and 

c a r r i e d  on f o r  a  f u r th e r  p e r io d  o f  fo u r  days (SWELL).

The l e v e l  o f  se x u a l a ro u sa l o f  each male was re c o rd e d  f o r  th e  

e ig h t  d a y s o f  t e s t i n g .  H ale re sp o n se  t o  each fem ale  was m easured 

by s c o r in g  th e  d a i ly  o c cu rre n ce  o f  c o a g u la te d  sem ina l em issions 

r e s u l t i n g  from .. m a s tu rb a tio n , t h e  same system  adopted  p r e v io u s ly  

by B i e l e r t  a t  a l .  (1980) t o  a s s e s s  m ale a ro u sa l i n  s im i la r  e x p er­

im e n ta l c o n d itio n s .  I t  does n o t  ta k e  in to -a c c o u n t  th e  ac tua l,, 

f requency  o f  m asturbation , b u t  o n ly  th e  d a i ly  p rese n ce  o r  absence  

o f  se m in a l em issions as ev idence  o f  m a s tu rb a tio n . Due t o  i n t e r - ,  

in d iv id u a l  v a r i a b i l i t y  i n  m a s tu rb a te ry  fre q u en c y ,^  t h i s  ,  was con - '  

s id e r e d  t o  b e  a  more a c c u ra te  a ssessm en t o f  a  " p sy ch o p h y s io lo g ic a l"  

s t a t e  such  a s  sex ual a ro u s a l .  When a g roup o f  in d iv id u a l ly  caged 

m ales i s  housed to g e th e r  i n  th e  absence  o f  a  fem a le , th e s e  "sem inal 

em issions a re  a  ve ry  r a r e  phenomenon a c ro ss  th e  y e a r  " (B ie le r t e t  

a l . ,  1980) . W ith th e  in tro d u c t io n  o f  a  c y c l in g  "fem ale, m ales show 

s ig n i f i c a n t  in c re a s e s  i n  se m in a l em issions o n ly  a t  t h e  tim e  Qfp-" 

maximal tu rg e s c e n c e  o f  th e  fem ale  perineum  ( B i e le r t  and y a n  d e r  ’ "

San S p l in t  XR, Sm ith & Nephew I n c . ,  2100 52 Avenue, Lachine", 

Canada H8T 2Y5.



Figure 11 . (A) One o f  t h e  . e x p e r im e n ta l s u b je c t s ' w earing  th e  
p e r in e a l  m odel. "
(B) The p e r in e a l  model and h a rn e s s .
(C) The model as i t  came o u t o f  th e  mold.



W alt, 1982; B i e l e r t  and S iro la m i , 1986) . O bserva tions were, made 

, in , a  t o t a l  of. 48 t e s t s  ovfer a p e r io d  o f  3  m onths . '

4 .2 .4 .  S c o rtn g  . « . .

Due t o  th e "  e x c i t a b i l i t y  o f  th e  m a les , when th e y  a r e  exposed 

t o  a  f u l l y  sw o llen  “fem a le , and t o  th e  r e l a t i v e  u n f a m i l i a r i t y  o f  

th e  o b se rv e r  w ith .  the ftjsubjectS j th e  o b se rv e r  s a t  b e h in d  a  s c re e n  

c o n ta in in g  a  one-way m irro r  p ro v id in g  a  good view  o f  th e  ex p er­

im e n ta l s u b je c t ,  j^ m a le  b e h av io u rs  w ere r e c o rd e d  rat a  s c o re  sh e e t  

d iv id e d  i n  f i v e  m inu te  i n t e r v a l s .  Time was k e p t by  means o f  a

4 .2 ,5 .# ;M easu res S co red

P r e s e n ts :  A q u a d ru p e d a l■p o s tu r e  i n  w hich th e  fem ale  o r ie n t s  h e r  

perineum  tow ards a n o th e r  a n im al, w ith  a  sw ing ing  m otion o f  th e  h in d  

q u a r te r s  /  A p r e s e n t  m ight b e  accompanied by  a  s t a r e  "Eye c o n ta c t"  

. w i th  t h e  fem ale , tu r n in g  h e r .h e a d  a t  th e  in d iv id u a l  t o  whom th e  

p r e s e n t  i s  ad d re ssed . A p r e s e n t  i s  a ls o  o f te n  accom panied by 

"L ip-sm acks" . " :

L ip -sm ack s: Smacking o f  th e  l i p s  w h ile  lo o k in g  a t  a n o th e r  i n d i ­

v id u a l .  Smacking o f  th e  l i p s  i s  m ost o f te n  a u d ib le ,  b u t  m igh t a ls o  

b e  s i l e n t .  " I t  i s  u s u a l ly  accompanied by  brow and e a r  r e t r a c t i o n  

and "Eye c o n ta c t" . ? -

Sem inal em issio n s : „ S o l id i f ie d  e ja c u la t e ,  v i s i b l e  on  th e  f lo o r  

u nde rneath  th e -c a g e ,  r e s u l t i n g  from m a s tu rb a t io n , th e  p re se n c e  o f  

which was s c o re d  d a i ly  f o r  each  male b e fo re  t h e  c le a n in g  o f  th e  

room f l o o r s ,  o . T h is  system  (fo l lo w in g  B i e l e r t  e t  a l . ,  1980) has 

p ro v en  to  b e  a  r e l i a b l e  m easure o f  m ale  s e x u a l a ro u s a l  u nde r t h e s e  

e x p e r im e n ta l .c o n d i t io n s .



4 .2 .6 . Habituation „

The. fem ale  s u b je c t s ,  a lre a d y  f a m i l ia r  w ith  th e  m a les and th e  ex ­

p e r im e n ta l s i t u a t i o n ,  were moved in to  t h e  e x p e r im e n ta l room ap­

p ro x im a te ly  one  week b e fo re  t h e  commencement o f  th e  t e s t s .

4 .2 .7 . S tatistical Analysis

Due t o  th e  low frequency  o f  p r e s e n ts ,  p r e s e n ts  and llp -sm acks 

were combined in to  a  new c a te g o ry  c a l le d  " S o l i c i t s " .  Mean f r e ­

qu e n cie s  o f  s o l i c i t s  and mean o c cu rre n ce s o f  sem ina l em issions were 

an aly se d  by a  tf ilc o x o a  m a tch e d -p a irs  s ig n e d -ra n k  t e s t  and c o rre ­

la t i o n s  w ere  t e s t e d  w ith  t h e  Spearm an 's c o r r e l a t i o n  c o e f f i c ie n t  

( S ie g e l ,  1356).

4 .3 . RESULTS

Fem ale b e h av io u r was n o t  s ig n i f i c a n t ly  a f f e c te d  by th e  sw e llin g  

(T ab le  1 1 ) . I n  f a c t ,  from  a  mean p e r  fem a le , p e r .  h a lf - h o u r ,  o f

10.83 d u r in g  PRESWELL, i t  d e c rea sed  s l i g h t l y  t o  9 .1 2  d u r in g  th e  

SWELL p e r io d .  Nor was th e  f requency  o f  p r e s e n ts  a lo n e  found to  

be s i g n i f i c a n t l y  d i f f e r e n t  betw een th e  two t e s t  p e r io d s  (mean 

number o f  p r e s e n ts  p e r  fem ale  p e r  h a lf -h o u r  o f  0 .20  d u r in g  PRESWELL 

and 0 .25  d u r in g  SWELL).

On th e  o th e r  hand , t h e  b e h av io u r o f  th e  m ales changed dram at­

i c a l l y  when th e  fem ales w ore t h e  A r t i f i c i a l  s w e l lin g  (T able  12 and 

F ig u re  1 2 ) . I n  th e  f i r s t  p a r t  o f  th e  t e s t s ,  when th e  fem ales were 

n o t  w earing  th e  p r o s th e s i s ,  22% o f  th e  m ales p roduced sem inal 

e m iss io n s ; i n  t h e  second p a r t  o f  th e  t e s t s  When th e  fem ales wore 

th e  a r t i f i c i a l  sw e llin g , 89% o f  th e  m ales d id .
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F u rth e rm o re , sem ina l e m iss io n s  in c re a s e d , from  a  mean p e r  male 

p e r  day  o f  O .p i  t o  a  mean o f  0 .1-9, a s  d id  t h e  number O f fem ales 

t o  w hich th e  m ales resp o n d e d . Only th r e e  fem ales (50%) e l i c i t e d  

m ale r e sp o n se  d u r in g  PRESWELL w hereas 6 (100%) d id  so  d u r in g  SWELL.

Male re sp o n se  was n o t  c o r r e l a te d  w ith  any o f  th e  fem ale  

b e h av io u rs  (T ab le  11 and F ig u re  1 3 ) . N e i th e r  th e  fem ale  pe rfo rm ing  

th e  h ig h e s t  number o f  s o l i c i t s  (A -3), n o r  th e  One w ith  th e  h ig h e s t 

f re q u en c y  o f  p r e s e n ts  a lo n e  (A -4 ), e l i c i t e d  t h e  g r e a t e s t  male r e ­

sp o n se .

4.4 . DISCUSSION

Fem ale b e h av io u r fre q u en c y  was i n  t h e  range  o f  t h a t  shown by  

o v a rie c to m ise d  fem ales i n  s im i la r  e x p e r im e n ta l c o n d itio n s  ( B ie le r t  

and GiroZam i, 2986) and was n o t  a f f e c te d  by th e  a r t i f i c i a l  sw e l l­

in g .  A lso  m ale r e sp o n se  showed com parable le v e ls  and p a t te r n s  o f  

in d iv id u a l  v a r i a t i o n  t o  th o se  o b ta in e d  u n d e r  s im i la r  exp erim e n ta l 

c o n d itio n s  ( B ie le r t  and van  d e r  W alt, 1982; B i e l e r t ,  1982; and fo r  

d is c u s s io n  on in d iv id u a l  v a r i a t i o n ,  B i e l e r t  and G iro lam i, 1986). 

When th e  fem a les w ere w earing  th e  p r o s th e s i s ,  m ales responded  as 

i f  exposed to  f u l l y  sw o llen  fem ales ( B ie l e r t  and GiroZam i, 1986; 

B i e l e r t  and A nderson, 1985; B i e l e r t ,  1982; B i e l e r t  and van der 

W alt, 1982; B i e l e r t  e t  s J . ,  1980). They showed h ig h e r  le v e ls  o f  

m a s tu rb a tio n  and th e  number o f  r e s p o id e r s  in c re a s e d .  In. f a c t  th e  

s h i f t  i n  p e rc en ta g e  o f  resp o n d e rs  i s  v e ry  s im i la r  t o  th a t  found 

in  a n o th e r  group o f  e lev e n  m ales te s t e d  u nde r s im i la r  exp erim e n ta l 

c o n d it io n s  w ith  tw o o v a rie c to m ise d  fem ales b e fo r e  ( 18% o f  

re sp o n d e rs )  and d u r in g  (91%) o e s tro g en  tr e a tm e n t ( B ie le r t  e t  a l . ,

T he a r t i f i c i a l  sw e llin g  made th e  fem ales more a t t r a c t i v e .  Not 

o n ly  d id  th e  le v e l s  o f  m ale resp o n se  in c re a s e  i n  a  la r g e r  number 

o f  m a les , b u t  a ls o  a l l  t h e  fem ales become e f f e c t i v e  i n  e l i c i t i n g
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F igure  13. F re q u en c ies  o f  fem ale  s o l i c i t i n g  beh av io u r i n  r e l a t i o n  
t o  o c cu rre n ce  o f  m ale r e sp o n se  d u r in g  PRESHELL and SWELL.



m ale re sp o n se  when w earin g  th e  p r o s th e s i s . ThisocSUmge i n  fem ale  

a t t r a c t i v e n e s s  can b e  a t t r ib u te d ,  s o le ly  to ,  th e  a p p lic a t io n  o f  th e  

a r t i f i c i a l  sw e llin g . H orm onally induced  odotir changes, as found 

i n  rh e su s  monkeys (M ichael and K everae, 1968 ), c o u ld -b e  excluded  

a s  a  f a c to r  s in c e  th e  fem ales w ere  o v a rie titom ised . F u rthe rtoo re , 

b l f a c to r y  and a c o u s t ic  c u es  had; b een , r u le d  o u t  p re v io u s ly  as 

c r i t i c a l  a ro u s in g  s t im u l i  e f f e c t i v e  i n  t h i s  exp erim e n ta l s i t u a t i o n  

( B ie l e r t ,  1982).

F i n a l l y  -no c o r r e l a t io n  was found  betw een  fem ale  b e h av io u r  and 

m ale re sp o n se .  '

The r e s u l t s  f rom t h i s  exp erim e n t co n firm  a p re v io u s  c « iic lu sion  

t h a t  th e  p e r in e a l  s w e l lin g  i s  t h e  s tim u lu s  th a t ,  i s ^ . i a l l y  arou ses 

th e  m ales ( B ie le r t  and G iro lsm l, 1986) . - T h e i tic t '- f . i ia t no  d i r e c t  

c a u sa tiv e  l i n k  had  p r e v io u s ly  been  found betw een fem ale  sw e llin g  

and male c o p u la t i c n  o r  g e n i t a l  in v e s t ig a t io n s  (R ow ell, 1967) i s  

p ro b ab ly  becau se  th e  sw e l l in g  a s  'a  s tim u lu s  h as  a  p rim ing  a c t io n  

on  male a ro u s a l .  I t  i s ,  th e r e f o r e ,  concluded  tha t" , Sn- th e  chacma 

baboon, and p o s s ib ly  i n  t h e  o th e r  sp e c ie s  which p r e s e n t  th e  same 

phenomenon, th e  p e r in e a l  sw e l l in g  has a  d e f in i t e  fu n c t io n  i n  se x u a l 

commun ication -  i t  i s  th e  main, elem ent o f  f e m a le .a t t r a c t i v e n e s s .

The f a c t  t h a t  th e  m ale baboons responded  t c  a  fem ale  w earing  

e model i n  th e  same way t h a t  th e y  responded  ti>, s  cw o llen  fem ale  

a llo w s f o r  some sp e c u la t io n  on th e  s tim u lu s  i t s e l f  and th e  ty p e  

o f  commun ication in v o lv e d . M ales c l e a r l y  respond  to  nth e  S ize  o f  

th e  s w e l l in g .  When m ales a r6  i n  th e  p re se n c e  o f  fem a le s, e i t h e r  

i n  a  p a i r - t e s t  s i tu a u t i o n  j r  when a llow ed  on ly  t o  w atch , t h e i r  

re sp o n se , i n  te rm s o f  c o p u la to ry  o r  m a s tu rb a to ry  e ja c u la t io n s ,  

in c re a s e s  w ith  in c re a s e s  i n  t h e  s iz e  o f  th e  p e r in e a l  sw e llin g  

( B ie l e r t ,  1986; B i e l e r t  and G iro lam i, 1986; B i e l e r t  a t ’ c l . ,  1982). 

I n  f a c t , ,  th e r e  appea rs t o  b e  a  th r e s h o ld  c o n s t i tu te d  by a  minimum 

s i z e  t o  w hich m ales w i l l  s t a r t  respond ing  ( B ie l e r t ,  1982; 'B i e l e r t  

and  v a n  d e r  W alt, 1982; B i e l e r t  e£  * 7 . ,  1-986), and m ales show ««
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e x a g g e ra te d  r e sp o n se  t o  fem ales t h a t  have  developed e x c e p tio n a l ly  

la rjge  sw e llin g s . ( B i e le r t  and A nderson, 1965). Male te s to s te r o n e  

le v e ls  r i s e  to g e th e r  w ith  sem inal em issions a t  th e  m ete exposu re  

t o  sw o lle n  fem ales and a ppea r t o  b e  p o s i t i v e l y  r e l a t e d  t o  th e  d e ­

g ree  o f  s w e l lin g  ( B ie le r t  e£ a l . ,  1980; B i e l e r t  and van d e r  W alt, 

19S2>. The c o lo u r  o f  th e  sw e l l in g  i s  a l s o  an im p o rta n t d e te rm in a n t 

in  th e . inducem ent o f  male a ro u s a l .  A lte ra t io n s  o f  m ale re sp o n se  

can b e  o b ta in e d  by th e  m a n ip u la t io n  o f  c o lo u rs  o f  a r t i f i c i a l  

sw e llin g s  w orn by fem a le s, and ad eq u a te  response  i s  ach ie v ed  o n ly  

by th e  c o lo u r  r e d  ( B ie l e r t  e£ s 2 . ,  i n  p r e s s ) .  A d d i t io n a lly ,  i n  

th e  absence  o f  fem a le s , m ale le v e ls  o f  s e m in a l em issio n s show 

se a so n a l changes w hich c o rrespond  t o  an in c re a s e  i n  s w e l lin g  f e ­

m a les i n  f e r a l  an im als l i v i n g  in  t h e  same re g io n  ( B ie l e r t  e t  a l . ,

A ll  c h a r a c t e r i s t i c s  shown by m ale  resp o n se  c o u ld  in d ic a t e  a  

ty p e  o f  commun ication im p l ic a t in g  a r e le a s e r .  The fem ale  p e r in e a l  

sw e llin g  would b e  a  r e le a s in g  s tim u lu s  e l i c i t i n g  (under n a tu r a l  

c o n d i t io n s )  male c o p u la t io n  th ro u g h  th e  inducem ent o f  m ale a ro u s a l .  

C u rren t i n te r p r e ta t io n s  o f  t h e  concep t o f  r e le a s e r  do n o t  r e s t r i c t  

th e  r e sp o n se  e l i c i t e d  by a  r e l e a s e r  t o  " in n a te "  b e h av io u r and do 

n o t  c o n s id e r  t h i s  a sp e c t a s  q u a l i f y in g  f o r  th e  s tim u lu s  (M cFarland, 

1981; Heymer, 1977; M cFarland, 1985; f o r  a  l i s t  o f  r e l e a s e r s ,  se e  

E ib l - E ib e ls f e ld t ,  1975) . L ik e  C u r io 's  d e s c r ip t iv e  d e f in i t i o n  o f  

a  s ig n  s t im u lu s ,  a  d e f in i t i o n  o f  a  r e l e a s e r  " lea v es  open th e  

q u e s tio n  o f  th e  developm en ta l h i s to r y  o f  th e  response  in  th e  in ­

d iv id u a l  animal" (C u r io ; c i t e d  by M cFarland, 1981, p .  50 7 ). A t­

te m p tin g  t o  e s t a b l i s h  w h eth er th e  r e a c t io n  to  th e  sw e l l in g  on th e  

p a r t  o f  th e  m ales i s  in n a te ,  a c q u ir e d , o r  b o th  i s  beyond th e  scope 

o f  t h i s  experim en t. A p ro p e r  assessm en t o f  e x p e r ie n t ia l  o r  inb o rn  

a s p e c ts  o f  m ale resp o n se  w ould i n  f a c t  r e q u i r e  a d d i t io n a l  w ork, 

s in c e  none o f  t h e  m ales i n  t h i s  s tu d y  was known t o  b e  s e x u a lly  

in e x p er ie n ce d .



The p e r in e a l  sw e l l in g  sh a re s  c e r ta i n  c h a r a c t e r i s t i c s  w ith  o th e r  

r e le a s in g  s t i m u l i .  I t  i s . a  c o n sp icuou s , v e ry  w e l l - d i f f e r e n t ia te d  

a n a to m ica l s t r u c tu r e  t h a t  d e ve lo p s  and s u b s id e s . in  a  rhy thm ic  way.

I t  i s  r e n d e re d  consp icuous ^jr0i t s  s iz e  and by  th e  b e hav iou r o f  th e  

fem a le . I t  conveys ia L v .R a t io n  im p o rta c t t o  c o n s p e c if ic s  -  th e  

rep ro d u c t iv e  s t a t e  o f  th e  fem ale .' I t  i s  a  v is u a l  s tim u lu s  th a t  

can b e  p e rc e iv e d  e a s i l y  by c o n sp e c if ic s ' a t  a  d i s t a n c e ,  s in c e  v is io n  

i s  h ig h ly  developed  i n  h ig h e r  p r im a te s .  F i n a l l y  i t  h a s  a  s p e c i f i c  

e f f e c t  (B e rn s te in  and Gordon, 1979) i n  . . th a t  th e  c o lm iz  and 

in flam m ation appa-aX t o  th e  a e s itjie tic  se n se  and sexu a l etao tioos o£  , 

tfie  m ales and a c t  a s  an aph rod isiac  im p e llin g  them to  p a i r  s ith -  

fem a les in  w bicb th e  d sarac tie rs a re  pronounced r a th e r  than w ith  

th o se  In which th e y  a re  p o o r ly  d e ve loped  o r  absen t"  (Pocock, 1906).

. . . . .
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5 .  FEMALE CHACMA BABOON CHANCE^ ^ACROSS THE 

MENSTRCJAL CYCLE, IN VISUAL m|-ERA<;i"IV£,,BEHAyiOURS. A 

COMPARISON BETWEEN MENSTRUAL CYCLES IN FEMALE VERSUS 

MALE SOCIAL ENVIRONMENTS—.EXPERlMENTrS,

5 .1 .  INTRODUCTION . 'V  "  ' ;"v

” Sol,•’c i t i n g  b e h av io u r i s  d ir a c te d . -S b t bhlV- tOvzard a d l i l t  m ales 

b u t  t o  o th e r  c la s s e s  o f  iB d iv ic tualS raS  s e l l  a irid .is  n o t  u se d  ex­

c lu s iv e ly  in  a  se x u a l c o n te x t ,<RoKellp%l9@?j H m isfatfer and Takacs 3 

19£17). The h y p o th e s is  t o  be/ t d ^ e d  h s r e ,/  - th e re fo re , i s  w hether 

s o l i c i t i n g  behav iou r w ould a k % d ^ d i f f e r e n c a ,  e i t h e r  i n  term s o f  

frequency  o r  i n  te rm s o f  dist;pLhptia^"<:Sji?os's th e  c y c le ,  acc o rd in g  

to  t h e  se x  o f  th e  r e c ip i e n t .  ‘ T p '> th £ s-'p u rp o se fem a le  s o l i c i t s  t o  

.fem ales and to  m a les , a c ro s s  a _ m a is j^ re l c y c le ,  w i l l  b e  compared 

in  an e x p er im e n ta l s i t u a t i o n  t h a t  "dees n o t  in v o lv e  p h y s ic a l  con­

t a c t ,  i n  th e  e x p e c ta tio n  t h g t  th e ' I'enfale s u b je c t  w i l l  e x p re ss  h e r  

p re fe re n c e s  more f r e e ly ,  i n  th e  a b sen c e  o f  th r e a t s  o f  p h y s ic a l  

a t ta c k .  , ;r  . ' „

5 .2 . MATERIALS AND METHODS %

5 ,2 .1 . Subjects

T h is  experim ent employed n in e  fem ale  and fo u r te e n  U alb  chscaa  

baboons . T hree  o f  t h e  fem ales w ere th e  e x p erim e n ta l s u b je c t s :  

1081, 1087 and 1135 . The o th e r  s ix -  formed th e  "fem ale  s o c i a l  en­

v iro n m e n t" : Mh-1, Mh-2, DB-9, BO-10, TH-1, and 83 . The fo u rte e n  1

i r 64-



m ales w ere  a iv id ed . i n to  tw o grdups^w hich  a l t e r n a t e l y  form ed th e  

"male s o c ia l-e n v iro n m e n t" . f i r s t  group in c lu d ed  m ales A, B, .

G, E , F , G. =and H, w h ile  th e  second  g roup inc luded"m ales N ST -U O f^ 

-W S T -lll, NST-112, NST-113,t  NST-114V R-17 -and BKA-54. y 'T tir .’th e  " 

c r i t e r i a  f o r  th e  s e le c t  io n .o f  th e  s u b je c t s ,  s e e  4 .2 .1 .  ''above.”

F o r th e  two m ale g r o u p s -  As i n  4 .2 .2 .  - . -

• The s i x  fe s ia ie ) ' were, housed- in  in d iv id u a l  cages i n  a  la rg e  ou tdoor 

e n c lo su re  sh ^ jlte red  .by"a r o o t ,  a n d -p a r t s  o f  tr io  w a l l | ,  o f  c o r r u - . 

g a te d  i r o n ,  ’p ie  rem ain ing  w a l ls  o f  th e  e n c lo su re  were o f  w ire  mesh, . 

The p rem ises-r ie re  a s  in  4 .2 .2 .  i

'  ̂ " ' "  - '  '
5 .2 .3 . Testirfg » i- -i

s ix  fem ales t

in , t h e i r  in d iv id u a l cages a round th e  th r e e  s id e s  o f  t h e i r  ..housing 

room /6nclosuxji. They, fac ed  a  cage  w h ich  c o n ta in e d  one If th e  th r e e  

‘t ix jU r is e n ts l sn b je c t: fem a le s . ' F o r  eadh o f  f ith e  th f c e  fem a le s , 

betiatfiour w asgobserved  f o r  3C ,m inutes p e r  day , a s  i n  4 |:2 .4 . above, 

e a |h  day  f b r  cne  f u l l  m e n s tru a l c y c le  in  th e  p rese n ce  o f  seven  m ales 

(F t)  and f o r  a , f u l l  m e n s tru a l c y c le  i n  th e 'p r e s e n c e  ^iof th e  s ix  

fem ales (FF) ^  I1 The experim en tal, s u b je c t s  were t e s t e d  i p t h  t h e  same 

group o f  s ix ) fe m a le s . "Fem ales 1081 and 1135 were te s t e d  w ith  th e  

f i r s t  group o f  seven  m ales w h ile  fem ale  1087 was'1 te s te d  w ith  th e  

second  group. ; Each^ e x p er im e n ta l s u b je c t  fem ale  saw (one group -of 

maples and one group o f  -fem ales ."  T es ts^w i.tb  m ales p reced ed  t e s t a  

w ith  fem ales f o r  Females.. 1087 and  1081 w hereas th e  |> pposite  was 

t r i ie  f o r  Female 1135. Cycles w ere  n o t  c o n sec u tiv e  b u t ,  f o r  each 

fem a le , on ly  one c y c le  in te rv e n e d  betw een th e  e x p e rim e n ta l c y c le s .



I n  O rder t o  d e te rm in e  th e  s ta g e s  o f  t h e  m en stru al c y c le  o f  .th e  

e x p er im e n ta l S u b je c t,  th e  th r e e  fem ales w ere checked v is u a l ly  d a i l y  " 

f o r  t h e  oc cu rre n ce  o f 'm enses and f o r  th e  degree" o f  sw e l l in g  o f  the" 

perineum . The l a t t e r  i t  d i r e c t l y  r e l a t e d  to  t h e  horm onal con d i­

t io n s  o f  th e "  fem ale  and c o n s t i tu t e s  an e x te r n a l  in d ic a to r  o f  
-■>

' o v a r ia n  a c t i v i t y  (G illm an and f i l b e r t ,  1946), F o r t h i s  rea so n  

" sy s te m s , b a s e d ,o n  th e  d e g re e  o f  sw e l l in g  o r  on th5= s t a t e  o f  th e  

perineum  have  been  adopted  f o r  obvious reasons o f ^ p r a c t i c a l i t y  in  

a  number o f  f i e l d  and la b o ra to r y  s tu d i e s . The c y c le s  (,are u s u a lly  

d iv id e d : in  two p a r t s ,  t h e  p h ase  o f  tu rg e s c e n c e  and1 th e  phase  o f  

de tu rgescence^  w hteh a re ' f u r t h e r  su b d iv id ed  acc o rd in g  t o  th e .  degree" 

'o r  t h e  s t a t e  o f  th e  s w e l lin g .  . S c a le s .o f  1-5 p o i n t # o r  o f  i - 3  

" ^ p o in t s ,  a s  in . t h i s  s tu d y ,,  have been adopted  to  d e f in e  th e  degree..

o f  s w e l lin g .  The sw e llin g  h a s  a lsq . beerl1 d e sc r ib e d  a s  f l a t ,  in -  

. ’'f l a t i n g ,  . f u l l y  sw o lle n , and d e f la t in g . ,  The p h a se  o f  tu rg esce n ce  

b e g in s  g t  ' th e  o n se t o f  , b le ed in g ^  f a d i n g  th rough  f u l l  

tu rg e s c e n c e , up to "  t h e  p o in t  o f  sudden\-4etu rgesc6nce . The phase

• o f  de tu rg s sce h ije  follows^ s e q u e n t i a l l y  andyAs te rm in a te d  by  th e 1 

o n se t o f  bleed ing ," The landm ark betw een th e  two p a r t s  % s\the  f i r s t  

day o f  d e tu rg e sc en c e , c a l le d  by some a u th o rs  ’D1 f o r  detum escence 

o r ,  " a s  i n '- t h i s , ,  s tu d y , 'BD' f o r  breakdown (R ow ell, 1967, 1969; 

.^aayman, 197.0; K jausfa te r, 1975; S e y f a r th ,  1978a, 1978b; Ransom, 

1981; S c o tt ,  1984; Sm uts, 1985; Rasmussen, 1985) . T his  su b d iv iso n , 

and th e  p e r in e a l  r a t i n g  S cav is  u se d  to  in d iv id u a te  th e  c y c le  

s t a g e s , have  been p o s s ib le  h s  a  consequence o f  th e  p io n e e r in g  work 

o f  G illm an (1937) and G ilim an .and G i lb e r t  (1546),. The p a r t i c u la r  

sy s tra i employed in  t h i s  s tu d y  (se e  P e r in e a l  S w ellin g . B a te  in

5 . 2 .4 . )  i s  t h a t  adopted  p r e v io u s ly  by B i e l e f t  ( B ie l e r t  and 

•Howard-Tripp, 1983; B i e le r t  and Buss'e, 1983; B i e l e r t  and G iro lam i, 

1986; B i e l e r t ,  1986),.

S c o r in g  was . th e '- same a s  i n  4 .2 .4 .  a b o v e .A  t o t a l  o f f / /  

s e rv a t io n s  were c a r r i e d  b u t  ove r 6 months.



5 .2 .4 .,  Measures Scored " I

P a rtn es !  Sw S H ing^R fte  (S fte ll R a te ) ;  A th re e ,-p o in t scale ..w as used  

to  d e s c r ib e  - th e  degree  and s t a t e  'of- p e r in e a l  s w e l lin g .  The^ 

perineum  mss c o n sid e re d  a  ?i '  i f t f j a t ,  a  '2 ' i f  I n f la t in g  o r  

_ d e f l a t i n g  ‘ahdii a  ’3 ' i f  f u l ly  sw o lle n . The day ,of a  " j u s t  d e te c t ­

a b le 1’ de c rea sV  i n  th e  f u l l  tu rg e s c e n c e  was d e s ig n a ted  a s  th e . ' day 

o f  se x -s k in  "breakdown" "or 'B D '. A ssessm ents o f  sw e l l r a t e  were 

•' v i s u a l ly .  .  .  * ;

P r e s e n t s : As i n  4 .-Z .5. • ^

-L it>-sm acks: JiS i n  4 . 2 ,5 .  . '  "

Y aw n s: c H yperesiensicm  and s l i g h t  d i s lo c a t io n  o f  th e  m andible . 

The l i p s  a re  r e t r a c te d  and th e  gums and t e e t h  exposed . •' '

5 .2 .5 . hab ituation „

•As in  4 . 2 .5 .  ..The. g roups o f  m ales and fem ales had  be en 1 to g e th e r  

f o r  a t  l e a s t  pne month b e fp re  th e  b e g in n in g  o f  t h e  t e s t s .

5 .2 .6 . Cycle' Phases and"Statistical Analysis

Bach m e n s tru a l c y c le  was d iv id e d ^ in to  f iv e  s e q u e n ti a l  phase,■j. 

P ha se  1 b e g in s /w ith  th e  day. o f  o n se t o f  menses and c o n s is ts  o f  th e  

. days in . w h icii t h e  perineum  i s  f l a t -  (S w ell R a te  1 ). " P hase  2 c o n s is t s  

o f  thosT 'days in ' w hich th e  perineum  s t a r t s  and c o n tin u es t o  i n f l a t e  

(S w ell R a te  2 ) .  P hase  3 c o n s is t s  o f  th e  days in  w hich th e  perineum  

i s  f u l ly  sw o llen  (Sw ell R a te  3 ) .  k h a se  4  c o n s is ts  oh  th e ^ J a y s "in  

w hich1 th e  perineum  s t a r t s  " a id  k e ep s ';-d eE la tin g  ; (Sw ell R a te  2 ) . 

A tase  5 ,  erhich c o n s is t s  o f  th e ” days i n  w hich th e  iperineum • is ' again"



f l a t  (S w ell K i te  1 ) , ends th e  day b e fo re ' th e  en su ing  m enstrual 

b leed in g .,, - , r, -

F re q u en c ies  o f  " fem ale  b e h av io u r s e r e  compared i n  d i f f e r e n t 5 

p h a ses  w ith in  I n d iv id u a l c y c le s  and in  c y cle s  o f  th e  th re e ^ s u b je c t 

fem ales combined (d u rin g  FF , d tji in g  FH, and w ith 1 FF --^ |us FM) by 

an a n a ly s i s  o f  v a ria n ce  f o r  unba lanced  d a ta 'w i th  th e fG e iie tn l-J ,in e ar 

Models P rocedure  (SAS). The Duncan ..m ultip le  ran g e  t e s t  adap ted  

■ t o  r e v e a l  e ig ^ i f ic s o i t  d if f e r e n c e s  be tw een ‘th e  meaziS /

5,3 . RESULTS"

M enstrual c y cle s o f  t h e  fem ale  s u b je c ts  ranged  in  le n g th ,f ro d 1 

34 t o ^39 days w ith  a  mean o f  36 .33 ±  1.86 day s  (F ig u re s  14, 15,- 

16 ) . Cycles o f  th e  fem ales when exposed to  p a le s  w ere s l i g h t ly  

lo n g e r  (8  ±  SP; 36 .66  ±  1 .15  vs 3 6 .00  ±  2 .64 ”̂ th a n  th o s e  when w ith  

fem ale  companions. M enstrual b le e d in g  ranged  f r o i i  2 t o  5, days and ;, 

i t .  l a s t e d r .(K ±  SD) 2 ±  00 days f o r  fem ale  1087, 2 .5  ±  0 ,70  f o r  

fem ale  1081, and 4 i  1 .41  l o r  fem ale  1135. F o r fem ale  11)87, th e  

tim e , from th e  o n se t o f  m e n stru al b le e d in g  t o  '-breakdown day , was 

"22 d a y s ;fo r  t h e  FF c y c le  and 23 f o r  th e  FM .cycle . Her p e rin e u m t ia s -• 

f u l l y  sw o lle n  f o r  9 days d u r in g  FF and 14 d u r in g  FM (F ig u re  14) . 

,-Femhle 1081 took  23 days t o  re a c h  breakdown d u r in g  FF and  26 W rin g  

FM. She was A l l y  sw ollen  f o r  14 days du r in g  FF and fob  15 d u r in g  

„ FM (F ig u re  1 5 ) . Female 1135 reached  breakdown a f t e r  19 dags du r in g  

FF and a f t e r  21 days during"FM ..= She was, W i ly  sw o lle n  f o r , 10 days 

w ith  fem ale  p a r tn e r s  and f o r  i v  days,, w ith  m ale p a r tn e r s  (F ig u re

. - a. ,. .
Female behav iou rs  were g iv e n  ac^very  d i f f e r e n t  r a t e s .  P re sen ts  

were a  r a th e r  r a r e  o c cu rre n ce s (T o ta l M=21;, range  0 - 3 ) ,  yawns were 

p e tfo ra e d  a t  low fre q u e n c ie s  ( f o t a l  'N = l8 i; ran g e  0%7 )  and l i p -  

smacks w ere--the most f re q u e n t b e h av io u r. L ip-sm acks and p r e s e n ts  

Were combined and c o n sid e re d  s t a t i s t i c a l l y  a s  " S o l i c i t s " ' ' (F ig u re d
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Figure 14b. Female 1087 vs Males

r \

c y c le  Days R e la t i v  t o  Breakdown

Y ellow  re p rc a s r . 'c ?  F req u en cy  i>f S o l i c i t s  Red r e p r e s e n t s  F req u en cy  o f  Yawns 
G reen  r e p r e e e n t s  F req u en cy  o f  P r e s e n t s  B lu e  r e p r e s e n t e  S w e ll R a te



Figure 15a. Female 1081 vs Females

r \

C y cle  Days R e la t iv e  t o  Breakdown

Y ellow  r e p r a o a n te  F req u en cy  o f  S o l i c i t s  Red r e p r e s e n t s  F req u en cy  o f  Yawns 
G reen r e p r e s e n t s  F req u en cy  o f  P r e s e n t s  B lue  r e p r e s e n t s  Sw ell R a te



. 0  3

™V"



* f

2-

■A .



- '  25*00



1 4 , 15s 1 6 ) , a s  i a  4 .2 .6 .  above , and i n  B i e l e r t  and ,G iro lam i (1986). 

The m a jo r ity  o f  p r e s e n ts  w ere  e y e -c o n ta c t p re se n t 's . I n  f a c t ,  fo r  

two o f  t h e  fem ales and Fem ale 1081 d u r in g  FM, they '.w ere  100% eyo- 

con'cast" . F o r  fem ale  1081, o n ly  75% o f  th e  p r e s e n ts  g iye fl to., fem ales 

V6te t h e  e y e -c o n ta c t ty p e .  \ \

-Aa a n a ly s i s  o f  v a r ia n c e  e li ic id a te d  s ig n i f i c a n t  ^ d iffe re n c e s  

betw een s o l i c i t s  g iv e n  to  e i t h e r  m ales o r  fem ales'.1 F^ba les- 1067 

arid'- 1135 gave more s o l i c i t s  t o  fem a le s; i n  c o n t r a s t ,  feVjale 1081 

gave-m ore s o l i c i t s  t o  M ales (T ab le  1 3 ) . Yawns te n d ed  to '^ ita  more 

” f re q u e n t d u r in g  FK a lth o u g h  o n ly  i n  Fem ale 1081 was th e  .in c re ase  

'> . i a t i s t i c a l l y  s ig n i f i c a n t  (T ab le  1 4 ) . C on sid erin g  preS M its a^one, 

f em ale ' 1087 gave  th e  same number o f  p r e s e n ts  (S=3) t o  malesX and ;J 

fem a le s , w hereas fem ale  1081 p re se n te d  more t o  fem ales (N=12) A an" 

t o ’ males (N = l), and fem ale  1135 p re se n te d  tw ic e  t o  m ales and n a v lr  '' 

-r t o  fiem ties (F ig u re s 14, IS,. 16 ). _.A

" "Female 1087 (F ig u re  14) shows a  r e d u c t io n  I n  h e r  S o l i c i t s  t o \  

fem ales from  day BD-10 t o  BD+3 w h erea s 'w ith  m ales a c l e a r  red u c tio n  

i s  n o t  v i s i b l e ,  even though a  few days w ith  v e ry  low v a lu e s  co u ld  

b e  se en  betw een days BD-13 and BD. Phase  3 , w hich in c lu d es  th e  ■ 

days j u s t  m entioned , shows a  ich g r e a te r  v a r i a b i l i t y  during"1 th e  

FM a s  c o n tra s te d  t o  t h e  FF c o n d it io n .  T h is  i s  r e f l e c t e d  i n  "tile 

la rg e r , s ta n d a rd  d e v ia t io n  (T ab le  13 ) . The s o l i c i t s  o f  fem ale  1081 

to  o th e r  fem a les (F igure , 15) a re  c o n s is te n t ly  low er from  day .;EIf-8 

t o  BB+5 a lth o u g h  a  sudden t r a n s i e n t  in c re a s e ,  se en  on th e  graph  

' a s  a  sp ik a , can be se en  on days BD-6 and B ti-5, I n  c o n t r a s t ,  s o ­

l i c i t s  t o  m ales show a  g ra d u a l d e c l in e  from day BD-16 t o  day BD-2y. 

a lthough  th e  minimum v a lu e s  a re  reached  betw een day t BD-4 and 8D+1, 

arid a  h ig h e r  v a r i a b i l i t y  d u r in g  phase  3 (T ab le  1 3 ) . Female 1135 

sbotfs a  c l e a s  r e d u c t io n  i n  s o l i c i t s  t o  fem a le s , v i s i b le ,  a s  a t ro u g h  

from, day BD-11 to  day BD-3. The same . f e a tu r e  i s  n o t  ;v#sibTe in  

■ so l ic i ts 1 t o  m ales w hereas th e  v a r i a b i l i t y  f o r  th e  same p e rio d , 

which c o rresponds t o  p h ase  3 , i s  h ig h e r  h e re .

%SX|
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C on sid erin g  th e  in d iv id u a l  c y c le s , i t  a ppea rs  t h a t ,  i n  th e  

th r e e  fem ales t e s t e d  w ith  o th e r  fem a les (F F ),  mean s o l i c i t s  from 

p hase  3 a ppea r among th e  two lo w est sc o re s  a c ro s s  t h e  f i v e  p h a ses , 

w hereas t h i s  i s  n o t  so  when th e  fem a les  a re  te s t e d  w ith  m ales (T able 

1 3 ): Among t h e 'h ig h e s t  sc o re s  a r e  s o l i c i t s  in  p hase  2 and among

th e  lo w e s t, s o l i c i t s  d u r in g  p hase  4 (T ab le  1 3 ) . I f  th e  th r e e  FF 

c y c le s  are/C om bined , p hases 1 and 2 show th e  h ig h e r  f re q u en c ie s  

o f  s o l i c i t s ,  and p h ases 3 w d  4 th e  lo w e :,  w hereas, f o r  th e  th re e  

combined FM c y c le s ,  s o l i c i t ^  a re  h ig h e r  i n  p hases 2 and 3 and lower 

i n  phases 4  and ^  (T ab le  1 3 ) .  Comparing each  p h ase  d i r e c t l y  fo r  

th e  combined FF and FM, i t  a ppea rs  t h a t  s o l i c i t s  w ith  male p a r tn e r s  

(FM) a r e  low er, th a n  w ith  fem ale  p a r tn e r s  (FF) d u r in g  p h a ses  1 and 

5 , w hereas th e y  a re  h^gher d u r in g  p h ases 2 , 3 and 4 (T able  13 and 

.F ig u re  1 7 ) .  T f  p h ases I  and 2 a re  lumped to g e th e r  and c o n sid ere d  

as one , th e  e a r ly , f o l l i c u l a r  p h a se , and p h ases 4  and 5 as t h e  lu te a l  

p h a s^ , t h e  r e q u i t in g  averages show v e ry  l i t t l e  d if f e r e n c e  betw een 

experiiBe-it ^ id i t j /d t is . They em phasize in s t e a d  th e  d if f e r e n c e  

betw een FF ,a n d % ^ i |r i n g  p h ase  3- (F ig u re  18 ) .

I n  genera) ., ^fem ales w ere s ig n i f i c a n t ly  more a c t iv e  du r in g  

phases T  and 2 a n d q s ig n if ic a n t ly  l e s s  a c t iv e  d u r in g  phase  4 (Table 

13)-. A s im i la r  t r e n d  i s  v i s i b l e  i n  yawns (T ab le  14 ) .

5 .4 . DISCUSSION

The c y c le  le n g th s  o b ta in e d  a re  w e ll w ith in  th e  range  o f  20 uo 

42 days r e p o r te d  by G illm an and G ilb e r t  (1946 ), f o r  norm al c y cle s  

o f  th e  chacma baboon . A lso w ith in  norm al r a n g e s  seem to  be th e  

d u ra t io n  o f  b le e d in g  and th e  le n g th s  o f  th e  p h a ses  o f  p e r in e a l  

tu rg e s c e n c e , d’e tu rg e sc en c e  and r e s t .  The same a u th o rs  r e p o r t :  fo r

th e . .b le e d in g , a  mode o f  4  days; f o r  tu rg e s c e n c e , a  mean o f  19.45 

day s and a  r a n g e " o f '  Iff to  32 days;, f o r  d e tu rg e sc en c e , a  mean o f  

16 .07 days and a  ran g e  o f  6 t o  25 d a y s ; and f o r  th e  p e r io d  o f  

; .’i n e a l  r e s t ,  o c c u rr in g  b e fo re  tu rg e s c e n c e  and a f t e r

:Y :  ■
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- d e tu rg e sc en c e  ;4 a  'i a n g e  o f  %2 d a y s '/  S i a i '  e  .^giiiLtSg g g fe

„ p o r te d  p re v ip u s ly  b y - d i i lm ^ e  (19§7 ), vi ti^ ^ o rz o M o r iS . t o  .r e s u l ts '

ob ta in ed -b y  B ie le r t -  (1986,), f q p  th e  a n d 'b y jle n d r ic k x

iV.Ji.'Sinae n o '-abno rn^ .itie s? .co ttld

i c o n sid ere d

(1967 ), f o r  o th e r  sp e c ie s  d$-baboqr .^ . S litce 

• • Be found any o f  t h e i r  cotnponant?> tf f e  c y c le s  may 

to  b e  -norm al and" o v u la to ry ’

_o0 f - i n t e r e s t

tw een th e  ttio  e x p er im e n ta l c o n d it io n s . : FH _cycleg fire lorsger uiaSify 

i n  t h e . f o l l i c u l a r  phaS^, w h ich i s  a lso , .th e x p h ase , i n ‘.c o n tra s t  -to 

th e  l u t e a l  phas=fg2| h a t  shows ̂ nore  v a r i a t i o n  l a  le n g th  ijy tfh e  Bqboon 

(B illm an  and G ilH S rt, -1%^) and  i n  p r im a tes  i n  , g e n e ra l  , {-^oi

; th e  s l i g fc t  d if f e r e n c e  i n  t t i e  c y c le  le n g th  be^ 

! < -  -  <  -

1987) The loi f o l l i c u l a r  p h a se , d u r in g  c y c le ^

: th e  "fem ales °»e$f d ^ o % a le s : , ' 'c 6 id d  &e .aa in d ic a t io n  o f  th J i

a c t io n  o f  . t l  

o f  t h e  fem’i 

W o  d iffec o tit* !

a t ip . - ' f i ,  t j j s  fty .y ic M ax  p h a se ,

$£' s o c ia l  ^nvartizuaent^; h a s  ‘i?e

(u p tiv e  physio logy

-d esc rib ed  l a

tfiSSjChacia^ ,'bai They found

t h a t  V i i^  X ,  y  ̂  ̂ b_; o f - 'fe sB l 'e s , X a M h a ^ . ^ a i c a l  c o n ta c t  ,

” w ith  . B ial| ̂ %&>.-!■ , S ^ l ^ o S ' e  | f =M ja i^ s .z 'p h y s ica l

V arJflblell ir ^ '. i^ k lr .  ,<!tudv masa b le || i r i \  i^ e i r ^ s tu d y

^ d i r ^ c t  c ^ i # i i % ' ;  -4f t h e 1r e s lL t i ^ '  

. , % 9 t h  r e s u l t s . S gg esK .o^fljriaq  sens.

p h ^ l c a l ^ o ^ i ^ . .  

t i v i t y .  t o  

r e f l e c t  th e  " n a ' i v £ f th e j Safebpth

r e f l e c t  in d iu id c h i r e c t  e r i s t i c s *  o f

C lea r  d if f e r e n c e s  

th e  c y c le  phas

p r e is lo n  - th a t ,  du r 

fe M le s  d e c re a se d  s o l i c i t

ch^femaCe g iv e O ia  imThe p r o f i l e s  o f  soiirf^iiS

^ n t i a l l y / .  The d A y  excep

iso la te d .  '2 -d a y in  Fenfire 1135 days BD-2

-  P  1



f i.
it Eemale, 1081, on. days ,BQ-6 and BD-5. By c o n tra s ty  a  coifipa-

' r a b l e  4ecireas.e/ij^  s o l i c i t s  a round  th e  . same s ta g e  o f . th e  c y c le  J  

n o t  c le a r |y ^ d e t e c ta b l e  i n  FM c y c le s .  • Tbose v a l le y s ,  w hich rSpre*- 

s s t i ^ g r P p h i ^ l^ y  tbe ''d& y; d u r in g  FE -̂3‘ycl'es in^.which I k ;  v a lu e s  were 

r e p o r te d , se en  t o  ty V . f i l le d - in  d u r in g  FM. • Days o f  h igh , f r e -  

que iic ies  a l te r n a te -  w i.th days o f  low fre q u a n c ie s  t o  p ro d u ce  a  jiro - 

f iJ-6  w h ich ; r e s la tb le s  aFsaw in s t e a d  o f  a  v a l le y  (F ig u re s  14, 15" .and v 

^16). The if l f e r p r e ta t io n ,s u g g e s te d  i s  t h a t ,  i n  b o th  experim en ta l 

c o n d it io n s ,^ s o l id |t s = d e c r e s 's e  d u r in g  th e  c e n t r a l  p o r t io n  o f  th e  

q y c le ,  a s  shown byyphases 3 and 4 (F ig u re . 1 7 ) , b u t  d u r in g  p h ase  3 :

o f  FM, th e  l^ n d e n « V  o f  s o l i c i t s  ’ to  decrease" i s  red u c ed  by  i

c o u n te rb a lan c in g  fo rd h ...; .T h is f o rc e  musrB^be r a th e r  pow erfu l s in c e , 

p hase  3  d u r in g  FF shosfs, a lo n g  w ith , p h a se  4 ,. s ig n i f i c a n t ly  lower

v a lu e s ; w hereas th e  -.-decWase o f  s o l i c i t s  d u r in g  p hase  3 o f  FM does 

h o t  r e a c h  s t a t i s t ic a l - s ig j r i i f ic a n c u  (F ig u re  17, and T ab le  13 ) .

Numerous au th o rs  ha v e 'V e p o rted  t h a t  l e v e ls  o f  b e h av io u rs , such

a s  a g o n is t ic  and a f f i l i a t i i e  b e h a v io u r s , a c t i v i t y  and fe e d in g , a re  

h ig h  d u r ing ,..the  e a r ly  s ta g eV ^ b f  t h e  m e n s tru a l c y c le  and th e n  d e -

• c re a se  to^ low et^-levelis d u r in g i /fu ll  tu rg e s c e n c e  and de tu rg e sc en c e . 

H a u s fa te r  and S k o b lick  ( lS ;8 5 ^ ire p o rte d  t h a t ,  i j j  th e  w ild  yellow  

baboon (P . cynocephaju s ') , a g o t i is t ic  i n t e r a c t i o n s , t h a t  invo lve  

m enxA ruating fem ales," w ere fo u r  'g imps h ig h e r  th a n  th o se  w hich in ­

volved . o estru s^  fem a le s , tfa s se r  and S t a r l in g  (1986) found , i n  th e  

same s p e c ie s ,  t h a t  m e n s tru a t in g  (fem ales a t ta c k e d  o th e r  fem ales 

s ig n i f i c a n t ly  more th a n  e x p ec ted . I n  a  c a p t iv e  group o f  P. 

cyn occphalus and P»;., an u b ls , N o ll a t  ‘a l (1982) found t h a t  th r e a ts  

and a t ta c k s  w ere g iv e n  's i g n i f  i c a n t l y  l e s s  d u r in g  th e  sw o lle n  phase . 

S e l f - b i t i n g ,  p o s s ib ly  a form o f  r e d i r e c te d  A g g ressio n , was shown 

t o  o c cu r  o n ly  a t  t h d  b e g in n in g  o f . th e  c y c le  i n  a  fem ale chaona 

baboon k e p t  in  a s in g l e ,c a g e  ( B ie lf l r t  and H ow afd-Tripp, 1983). 

J n  o l iv e  baboons (P . anohfs"), Row ell (1967 , 1969) found t h a t  f l a t  

fem ales avoided  'o th e r  fem ales., le s s  th a n  when th e y  w e r e 'in  o th e r



•phases o f  t h e i r  c y c le .  F r ie n d ly , i n t e r a c t i o n s , such  as groom ing, 

p r e s e n t in g  and lip v s o a e k in g  to  each  o th e r ,  de c rea sed  g ra d u a lly  from 

th e  e a r ly  s ta g e s  o f  th e  c y c le  to  re a c h  a  minimum'  d u r in g  f u l l  

sw e l lin g  (and , i n  one fem a le , d u r in g  d e tu zg e sce n ce ) . Saayman 

<1970) re p o r te d  t h a t  w ild  fem ale  ehacma baboons a r e  more m ob ile  

and groom more m a les w h ile  i n f l a t i n g ,  i . e . ,  d u r in g  p h a ses  1 and 2 

Of t h e  c y c le . A ccord ing  t o  S e y fa r th  (1978a), fem ales groom and 

fo llo w  m ales l e s s  durd to n s o r ts h ip  o r ,  i n  o th e r  te rm s , w h ile  

f u l ly  sw o lle n . F eed ing  b e nav iou r i s  reduced  d u r in g  f u l l  s w e l lin g  

i n  c a p t iv e  and w ild  chacms-.$3aboous ( B ie l e r t  and B usse, 1983; 

G i lb e r t  and G illm an, 1 9 5 6 ) lAd i n  h ig h - ra n k in g  yellow  baboon f e ­

m ales who a re  c o n so rt in g  (RasmuSsea, 1985) . I n  th e  y e llo w  baboon, 

fe e d in g  behaviour, rea ch e s  i t s  h ig h e s t  le v e ls  p e r im e n s tru a lly  

(H a u s fa te r  and S k o b lick , 1985).

P re se n ts  and s o l i c i t s  show a  more complex p a t te r n  a c ro ss  th e  

m e n s tru a l c y c le  and need  to  b e  d is c u s se d  in  more d e t a i l .  S e y fa r th  

(1978a) • r e p o r te d  t h a t  p r e s e n ts  d e c re a se  from  h ig h e r  le v e ls  from 

th e  'b e g in n in g  o f  th e  c y c le  th ro u g h  f u l l  s w e l lin g  and c o n so rtsh ip  

and keep d e c re a s in g  d u r in g  th e  phases o f  de tu rg e sc an c e  and p e r in e a l  

r e s t .  Saayman (1970) found  th e  t o t a l  nunber o f  p r e s e n ts  t o  be  h igh  

i n  th e  i n f l a t i n g  p h a se , s l i g h t l y  low er d u r in g  th e  p hase  o f  f u l l  

s w e l lin g , low est d u r in g  th e  d e f la t in g  p h ase  a n d  h ig h  a g a in  d u r i i  -  

t h e  f l a t  p h a se . So f a r ,  b o th  f in d in g s  a re  i n  t o t a l  agreem ent w ith  

th e  r e s u l t s  o f  th e  p r e s e n t  s tu d y . What i s  i n t e r e s t i n g  i s  t h a t  th e  

p e rc e n ta g e  o f  p r e s e n ts  g iv e n  w ith in  each  o f  th e  c y c le  p h a ses  v a r ie d  

w ith  th e  c la s s  o f  m ales t o  w hich  p r e s e n ts  w ere d i r e c te d .  For ex­

am ple, p r e s e n ts  g iv e n  t o  s u b a d u lts  showed th e  same d i s t r i b u t i o n  

a c ro s s  th e  c y c le ,  w hereas p r e s e n ts  t o  a d u lt  males w ere h ig h e s t 

d u r in g  f u l l  s w e l lin g  (Saayman, 1970) . A s im i la r  phenomenon was 

re p o r te d  by Rowell (1967 ) . P re se n ts  t o  a s u b a d u lt male w ere a t  

t h e  same le v e l  d u r in g  -the  i n f l a t i n g  and f u l l  sw e llin g  p h ases and 

de c rea sed  d u r in g  th e  d e f l a t i n g  and f l a t  p h a se s . P re se n ts  t o  a d u lt



males on th e  o th e r  hand w ere  h ig h e s t  d u r in g  maximum tu rg esce n ce  

and de c rea sed  d u r in g  d e tu rg e sc en c a  and  p e r in e a l  r e s t .

An a d d i t io n a l  f a c to r  t h a t  c o n tr ib u te s  t o  a  d i f f e r e n t i a l  d i s ­

t r i b u t i o n  o f  p r e s e n ts  a c ro s s  t h e  -cycle p h a ses  i s  th e  ty p e  o f  

p r e s e n t .  I t  i s  now - a r e n t  t h a t  th e r e  e x i s t  v a r io u s  ty p e s  o f  

p r e s e n ts ,  -which a re  d i f f e r e n t i a t e d  by p o s tu r e  and by th e  c o n te x t 

i n  w hich th e y  o c c u r , and t h a t  th e y  show a  d i f f e r e n t  d i s t r ib u t io n  

a c ro ss  th e  c y c le .  I n  th e  s tu d y  o f  H au s fa te r  and T akacs (.1967), 

"su b m iss iv e"  p re se n t 's  fo llo w ed  th e  p a t t e r n  shown h e re .  They were 

h ig h e s t  d u r in g  t h e  i n f l a t i n g  p h a se , low er d u r in g  f u l l  s w e l lin g  and 

d e tu rg e sc en c e , and in c re a s e d  a g a in  d u r in g  t h e  f l a t  p h a se . By 

c o n t r a s t ,  " sex u a l"  p r e s e n ts  w ere h ig h e s t  d u r in g  th e  in f l a t i n g  

p h a se , o n ly  s l i g h t ly ,  low er d u r in g  f u l l  s w e l l in g , and de c rea sed  more 

d ra m a tic a l ly  d u r in g  t h e  d e f l a t i n g  and f l a t  p h a se s . Thus f a r  i t  

seems t h a t  p r e s e n ts  fo llo w  th e  p a t t e r n  shown a ls o  by  o th e r  

b e h a v io u rs . Only " sex u a l"  p r e s e n ts  g iv e n  t o  a d u lt  m ales d i f f e r ,  

i n  t h a t  th e y  show c o n s id e ra b le  in c re a s e s  d u r in g  f u l l  sw e llin g .

R e su lts  on fem ale  p r e s e n ts  and s o l i c i t i n g  b e h av io u r from th e  

la b o ra to r y  a re  p re se n te d  n o t p e r  c y c le  p h ase  b u t  p e r  d a y , each day 

r e p r e s e n tin g  a  mean o f  th e  f re q u e n c ie s  o b ta in e d  f o r  th e  same day 

o f  th e  c y c le  -.tom a l l  t h e  c y c le s  c o n s id e re d . The c y c le s  a re  a lig n e d  

a cc o rd in g  to  BD day and th e  days a r e  numbered from  i t .  T his  system 

u n fo r tu n a te ly  re n d e rs  com parisons d i f f i c u l t  and a ls o  can  n o t  re p ­

r e s e n t  f a i t h f u l l y  p e r im e n s tru a l changes i n  t h a t  th o se  days o f  

lo n g e r  c y c le s ,  t h a t  a r e  n o t  i n  common w ith  th e  o th e r  c y c le s ,  a re  

c u t o f f  ( f o r  a  f u r t h e r  d is c u s s io n , s e e  a ls o  H a u s fa te r  and Skob lick , 

1985). On t h e  o th e r  hand, t h i s  system  can  p ro v id e  i n s ig h t  on th o se  

changes t h a t  o c cu r a round  BD and th e re f o re  o v u la t io n , s in c e  th e  

c y c le s  a re  a lig n e d  on BD day.

Spontaneous p r e r e n t s  d u r in g  p a i r - t e s t s  ( B ie l e r t ,  1986) showed 

some d eg ree  o f  f lu c tu a t i o n  a t  th e  b e g in n in g  o f  th e  c y c le ,  though 

v a lu es w ere f a i r l y  h ig h , and d ecreased  a p p re c ia b ly  from  BD-8 to



ID -2 , app ro x im ate ly  th e  phase o f  f u l l  s w e l lin g .  They r a - i t i c r e a s e d 7 

a round BD d a y , d e c rea sed  f u r t h e r  and increased .- a g a in  a t  th e  end 

o f  th e  c y c le .  The cu rv e  p lo t t e d  f ro n  th o s e  d a ta  id  a lsb i v e ry  

s im i la r  t o  th e  r e s u l t s  r e p o r te d  h e re .  E y e -c o n ta c t p r e s e n ts  in s t e a d  

showed a . d i f f e r e n t  p a t t e r n .  They s t a r t e d  low and peaked d u r in g  

t h e  p h a se  o f  maximum tu rg esce n ce  even thoug.- -■ e d u c t io n  betw een 

BD-6 and BD-3 was s t i l l  v i s i b l e .  A f te r  BD, th is -  ■ t - d e c l i n e d  

p r o g re s s iv e ly  and th e n  in c re a s e d  tow ards th& o f  th e  c y c le .

( B i e l e r t ,  1986) . I n  an e x p erim e n ta l s i t u a t i o n  V ery s in t i la r  t o  th e  

one ad o p ted  in  t h i s  work ( B ie le r t  e£ a l . ,  1986)', p r e s e n ts  g iven  

by a d o le sc e n t fem ales  >howed h ig h e r  le v e ls  f o r  most o f  th e  

f o l l i c u la r ,  p ha se  and th e n  dropped to  low er le v e ls  which were 

m a in ta in ed  f o r  th e  r e s t  o f  th e  c y c le  from  BD-6, iq* o th e r  words 

d u r in g  th e  p h a se  o f  f u l l  s w e l lin g .  Once a g a in  t6 e  p ic tu r e  th a t  

em erges i s  v e ry  s im i la r  t o  th e  one p t e s e n t ly  d is c u s s e d .  P re se n ts  

from a d u l t  fem ales showed in s t e a d  a d i f f e r e n t  p i c t u r e /  They ex­

h ib i t e d ,  i n  g e n e r a l ,  low le v e ls  t h a t  w ere  s l i g h t l y  h ig h e r  a t  th e  

b e g in n in g  o f  t h e  c y c le ,  more e le v a te d  from day BD-6 t o  BD^2 and 

d ropped to  rem ain low er f o r  th e  r e s t  o f  t h e  c y c le .  L ip -sm icks g iv e n  

by  th e  same fem ales showed a  low s t a r t ,  an in c re a s e , d u r in g  th e  

i n f l a t i n g  phfcse and a g a in  a  d e c re a se  d u r in g  th e  sw o lle n  p h a se , t o  

in c re a s e  a g a in  and s t a b i l i z e  d u r in g  th e  lu t e a l  p h a se  on th e  le v e ls  

shown a t  th e  b e g inn ing  o f  t h e  c y c le .  The drop  i n  b e hav iou r d u r in g  

th e 1 p h a se  o f  f u l l  s w e l lin g  was g r e a t ly  advanced (from  day "BD-6)

'  i n  t h e  a d o le sc e n t fem ales compared w ith  th e  a d u lt  fem ales  (from  

day BD-2) ( B ie le r t  e t  a l . ,  1986) .

To r e c a p i t u la t e ,  a  g e n e ra l d e c re a se  d a r in g  th e  phases o f  f u l l

■ s w e l lin g  and d e tu rg e sc e n c e , i n  c o n t ra s t  t o  h ig h e r  p e rim en s tru a l

- . le v e ls ,  i s  found i n  s o c i a l ,  n o n - s o c ia l  and s e x u a l b ehav iou rs  in  a 

v a r i e ty  o f  s o c i a l  env ironm en ts . I n  a d d i t io n ,  i f  some o f  th e  

a b o v e - l is te d  d e c re a se s  i n  fem ale  b e h av io u rs  were and c tiuld  h e



c o n s o r t s h ip , i . e . ,  when a  f u l l y  sw o lle a .fe m a le  a s s o c ia te s  p r e f e r ­

e n t i a l l y  w ith  one m ale, t h i s  h as heen  shown n o t  t o  b e  t r u e  f o r  a t  

l e a s t  fee d in g  b e h av io u r  ( B i e le r t  and B asse , 1983) and Sps  grooming 

and p r e s e n t in g  (S e y fa r th ,  1978a) . I t  seems l i k e l y ,  th e r e f o r e ;  t h a t  

th e  f lu c t u a t i o n s  i n  fem ale  b e hav iou r r e g is te r e d  a r e  in s t e a d  under 

th e  c o n t ro l  o f  o v a ria n  horm ones.

. . .S t u d i e s  w hich have fo cu sse d  upor. th e  a s s o c i a t io n  between, c i r ­

c u la t in g "  hormones and fem a le  beh av io u r i n  t h e  baboon u n f o r tu n a te ly  

A re la c k in g .  T h e re fo re , i n d i r e c t  ev idence  m ust b e  c o n s id e re d . A 

n e a t  .S e d u c tio n  i n  fe e d in g  b e hav iou r i s  shown by  fem ale  chacms b a ­

boons- .in  a s s o c i a t io n  wii;h o e s t r a d io l  b en zo a te  t r e a tm e n t (OB) 

( B ie le r t  and B usse, 1983) . One o f  two fem ales  in  an exp erim e n ta l 

s i t u a t i o n  .s im i l a r  t o  th e  one p r e s e n t ly  under d is c u s s io n , showed 

a  p r o g re s s iv e  s u p p re s s io n  o f  s o l i c i t i n g  b e h av io u rs  i n  resp o n se  t o  

in c re a s in g  dosages o f  o e s t r a d io l  ( B ie le r t  and G iro lam i, 1986 ) .. 

O e s t ra d io l - t r e a te d  w ild  fem ale  chacma baboons showed c o re  p r e s e n ts  

and  m o b i l i ty  when t h e i r  perineum  was o n ly  p a r t i a l l y  sw o lle n , i . e . ,  

w ith  lo w e r . le v e ls  o f  c i r c u la t i n g  o e s t r a d io l ,  th a n  fem ales who had 

o b ta in e d  f u l l  sw ellin g , i n  re sp o n se  t o  t h e  t r e a tm e n t (Saayman,

A d d itio n a l in fo rm a tio n  can  b e  g a in ed  th ro u g h  th e  a n a ly s i s  o f  

b e h a v io u ra l changes a round  th e  day  o f  p e r in e a l  breakdown. I t  i s ,  

i i  f a c t ,  known t h a t  o v u la t io n  o ccu rs  a few days b e fo re  

d e tu rg e sc en c e  (G illm an and G i lb e r t ,  1946) . A ccord ing t o  Shaikh 

eC a J ,  (1982), o v u la t io n  occu rs  a mean o f  2 .07  days b e fo re  BD (range

0 to  5 d a y s ) . O estrogens peak  a mean o f  4 1 .4  h o u rs  b e fo re  

o v u la t io n , and th u s  app rox im ate ly  fo u r  days b e fo re  de tu rg e sc en c e  

(S haikh  e t  a l . ,  1982) . T hree  t o  fo u r  days b e fo re  de tu rg e sc en c e  

i s  a l s o  th e  tim e  when peaks o f  u r in a r y  o e s tro g en s  o c cu r (S tevens 

e t  a l . ,  1970). f e e d in g  behav iou r re a c h e s  i t s  lo w est p o in t  on BD-3 

and r e tu r n s  t o  i n i t i a l  le v e ls  on day BD-2 ( B ie le r t  and B usse, 

1983) . Row ell (1967) r e p o r te d  a  r e d u c t io n  in  fem ale  b ehav iou rs



. and i n  in t e r a c t i o n  ̂ w ith m a les on day, BD-1„ ° Fem ales d is c 'a p p e a r  u 

» t o  ’'b e . le s s  a c t iv e  i n  "follow ing s t i le s  on days/- BD-3 and BD-2“ 

(S a y fa f th ,  1978a) . Fem ale p r e s e n ts  d rop  .orf B b-1, th e n  in c re ^ e "  

a g a in  on days BD and BD+l, o n ly  t o  d e c rea se  ag a in  (H a u s fa td r , 

1973). ‘ A ccord ing  t o  B i e l e r t  (1986 ), p r e se n ts  d e c re a se  from day 

,LED-7 t o  day BD-3,0 in c re a s e  a g a in  b r i e f l y  around 3D day , and th e n  

d e c re a se  a g a in , A d ip  in  fem ale  s o l i c i t s  i s  fovQd on ‘day  BD-2 and q 

BD<2 ( B ie le r t  and JS iro lam i, 1986) . Groom ing „dips s ig n i f i c a n t ly  

ton B D r3 (H a u s fa te r , > 1975). c S m allerapeaks a re ,) a ls o  found from BD-5 

to" BD-2 ̂ (B ie le r t)  1986)= and , ' in  t h e  d a ta  p re se n te d  h e re ,  oif' days 

BD-6 and  BD -5"of FT (F ig u re  15) and on days BD-2 and BD-1 o f  FF 

(Tjgure,, 16)". In  c o n t r a s t ,  c o n so r t a c t i v i t y  s e e S  to  be 'h ig h e s t 

v " eg ,'.d ay  BD-3 ( h a u s f a t e r ,  1975; S c o t t ,  1934? Sm uts, 1985 ) . - Male 

» fo llo w in g  and h e rd in g  al^o- a re  h ig h e s t  - a round days BD-3% and BD-2 

^ H a u S fa te r ,^  1975; S e y fa r th , 19.78a). I t  i s  su g g e s te d  t h a t  th e s e  

y* p e rio v u la to 'fy  f I n c f i a t i o n s  a^e  a  c l e a r  i n d ic a t io n  o f  "a horm onal =■ 

|  d ependency"Of fem a le '% ehav iou r. I t  i s  r a th e r  d i f f i c u l t )  however,

.? % to  'e s t a b l i s h  0th e  R e sponsib le  hormones o r  horm onal ’ mechanisms 

w ith p u t th e  a p p ro p r ia te  a n a ly se s  o f  c i r c u la t i n g  horm ones. I t  cou ld  

:-b e „ th a t  fem ale  behav iou r in  th e .  f o l l i c u l a r  p h a se , i . e . ,  p h a sed  1

o and 2 and p a r t  o f  p h ase  3 , i s  n e g a t iv e ly  c o r r e l a te d  w ith  o e s tro g en  

l e v e ls ;  .. a  "gradual in c re a s e  i n  o e s tro g e n s  c o rresponds t o  a  d e crea se  

' in  b e h av io u r^ . By th e  same to k e n , d ip s  i n  fem ale  b e hav iou r c o u ld ., .

c o rresp o n d  t o  o e s tro g en s^ p ea k s . -T his S uggestion  i s  su ppo rted  by 

" th e  pe ak  i n  male" " p o s se s s iv e "  b e h av io u rs  t h a t  occtf th e  same 

" tim e,"-S ince  oe s tro g en s  a r e  p o s i t iv e l y  c o r r e l a te d  w ith  fem ale  " 

a t t r a c t iv e n e s s  ( B ie le r t  1980; B i e l e r t ,  198£; B i e l e r t  and.,

G iro lam i, 1986). "Teaks in,, fem a le -b e h av io u r on BD day appear to "  

- r e f l e c t  th e .  d e c l in e  in .' SAstrogen^ le v e l  o c c u r r in g  r i g h t  a f t e r - t h e  

' j  o v u la to ry  p e a k ' (S te v eo i p t  a Z . ,  1970). - r , “

The 'fo re g o in g  e x p la n a tio n  d o e s : n o t account f o r  th e  " fu r th e r  

.d e c re a se  j p  sco red  b e h av io u rs , o r  a t  l e a s t  th e  la c k  o f  i n c r e a s e , . ’



foutod d u r in g  p hase  4 w hen• an in c re a s e  should- b e  e x p ec ted  c o r r e ­

sponding ' t o  low ered  o e s tro g en  le v e l s .  A t t h i s  p o in t" a n o th e r  phe­

nomenon seems t o  ta k e  p la c e .  P ro g e s te ro n e  io  th e  chacm a'  baboon 

(Du To i t ,  1956) and p r o g e s t in s  (S tevens e t  a l . ,  1970) show Ipw and 

s te a d y  le v e l s  d u r in g  t h e . f o l l i c u l a r  p h a se . These le v e ls  s t a r t  to  

in c re a s e  5 days a f t e r  o v u la t io n  (Du T o i t ,  1956)' o r  t h e  -second day 

a f t e r  th e  o e s tro g e n  peak e t  a l . ,  1970) r e a c h in g  a maximum

> 11 day s  a f t e r  o v u la t io n  (D u S jp i t , 1956) 'o r  on day BD+8 (Steveiis 

s t  a l ’. ,  1970). . They th e n  d e c l in e  and re a c h  f o l l i c u la r !  le v e ls

. around th e  s ix t e e n th  day” a f t e r  th e  o e s tro g eg j peajc (S tevens e t  

a l . 19-70) and drop  on th e  day C f  b le e d in g  (Du T o it ,  1956)';.

I. A d m in is tra tio n  o f  P ro v e ra  (17<l-hydroxy-6a-m ethylprogesterone  

a c e ta te )  t o  o e s t.io g e n -tre .a te d  o v a tiec to m ised  fem ales caused  

marked r e d a c t io n  in  presgnCs and f e m a ^ ^ ^ o f iy i ty ,  (Saayman, 197^) . 

I t  seems t h a t  p ro g e s te ro n e  has a su p p ress iv e ' e f f e c t  on ofemale 

b e h av io u r . T his  su g g e s tio n  i s  s tre n g th e n e d  by th e  e v id e n c e / t h a t  

p reg n a n t fem a le s , i n  w hich p ro g e s te ro n e  l^ y e l s  a re  h ig h e s tjj  tend  

to  b e  l e s s ^  fre q u e n t ly  inv o lv e d  i n  b o th  'f r ie n d ly  and,. A g o n is tic  

in te r a c t i o n s ,  e i t h e r  g iv e n  o r  r e c e iv e d  (S ow ell, 1967; 1969) . They 

a ls o  te n d  to  p re s e n t  l e s s  and t o  b e  l e s s  i n  p ro x im ity  o f  m ales 

(R ow ell, 1967-5 S e y fa r th , <4978bj H a u s fa te r  and Tafcacs, 1987);

D e sp ite  s im i l a r i t i e s ’ i n  th e  FF and FH c u rv e s , due t o  th e  same 

hormonal m o d u la to rs , d i f f e r e n c e s  a re  a ls o  n o t ic e a b le  (F ig u re  1 7 ) . 

I t  i s  p o s s ib l e  t h a t  th e  d is c re p a n c ie s  i n  th e  two c y c le s  a r e  j u s t  

a  p ro d u c t o f  th e  system  o f  su b d iv is io n , o f  t h e  c y c le s  i n to  phases, 

ij)  p a r t i c u la r  f o r  p h a se sol  and 2 . P hase  1 i n  f a c t  i s  a  s h o r t  

phase  t h a t  i s ;  c o n sid ere d  by many a u th o rs  to g e th e r  w ith . J h a s e  ,2 a s 1 

th e  " in f l a t i n g "  p h ase . I t  may c o n s i s t  o n ly  •jf  one day , a - f a c t  th a t  

would make i t  more s u s c e p t ib le  t o  chance e v e n ts . T h e re fo re , i t  

may b e  l e s s  r e l i a b l e  as- a  r e p r e s e n ta t io n  o f  .th e  changes t h a t  o c o ir  

a t  th e  b e g in n in g  o f  th e  c y c le .  I f  th e  two p hases a re  combined f o r  

each c y c le  and th e n  a v eraged , th e r e  i s  no lo n g e r  much d i f f e r e n c e



JSetween FT and FH (F ig u re  1 8 ) . "Also, com bining p h a ses  4 ,and 5 f o r  . "

^Sach c y c le  would e l im in a te  t h e ,  d i f f e r e n c e ,  betw een th e  FF and 0

c y c le s  w i th  reg a rd  t o  th o s e  p h a se s’ (F ig u re  18 ) . l a  t h i s  way th e  

o r ig in a l  d if f e r e n c e  co u ld  be e x p la in e d -  by th e  d if f ic u l ty , ,  i n  d i s -  ;

c r im in a t in g  betw een th e  two p h ases "and a c tu a lly -  betw een th e  tw o^ 

p e r in e a l  ^ co n d it io n s . C e r ta in ly ,F ig u r e  18 em phasises th e  d i f f e r e n t"  

f re q u e n c ie s  -of behaviour; between-' FT and  FM --during p h ase  ' 3 . ^  ° ' ; .

.Rasmussen (1985) ''fqjjnd . t h a t  th e  r e d u c t io n  in "  fe e d in g  "behaviour »" ' " o  "

d u r in g  c o n so r t sh ip  was d i r e c t l y  p r o p o r t io n a l  t o  tbS- fe m a le 's  r a n k , ,

so  t h a t  h ig h -ran k in g  fem ales s u p p re s s e d - 'th e ir  b e h av io u r w hereas "

low -rank ing ' fem ales in c re a s e d  i t . v1S in ce  p r e s e n ts ^ a j t i^ s o l ic i t s  a r e  ' >■ T

c among th e  p re c e p tiv e  b e h a v io u r i i h a t ” show a  io o s e r  'c o r r e la t io n  w ith  o

th e  "fem ale c y c le  (G o ld foo t, ,, y  i f ;  S e y fa r th , 1978a; Baum, 1983;

D ix son , i s s j a ) ,- ap<3-c3ince_ d if f e r e n c e s  i n  the i^r r e l a t io n  t o  t h e  C1

c y c le  c o u ld  be a t t r i b u te d  rSp th e  . ty p e  (o f  c o n te x t in  w hich p re s e n ts

a re  givei^ , as d isc u sse d  above, i t  Would seem t h a t  th e  d if f e r e n c e s  " J . ,

i n  th e  tw o c y c le s  co u ld  be’ E xp la ined  b y ,d i f f e r e n t i a l  p re s su re  fi^oin ""

th e  s o c i a l  env ironm ent, ^ks .a ifp rm  o f 1's u p p re ss io n  o f  r e p ro d u c t io n ,

fem a le  baboons a t ta c k  l a c t a t i n g  fem a le s»" re c r u i t i n g  f o r  h e lp 'm a in ly

m e n s tru a t in g  to d  i n f l a t i n g  'fem ales (W asser and S ta r l in g ,"  1986) .

Sw ollen  fem a les  a f d  more l i k e l y  t o  ig n o re  th r e a t s  from o th e r  „ fe - • 

m a les’- .(S ey farth , 1978a) and a ..marked r e d u c t io n  i n  involvem ent i n  a

a g o n is t ic  i n te r a c t io n s  i s  found a round day i fiD-3 'to d  BD-2

(H a u s fa te r ,  1975). L a c ta t in g  and d e f la t in g  fem a les ,seem  to  b e  

a t ta c k e d  more o f te n  th a n  o th e r s  (Rowell-, 1969; W asser and. S t a r l in g ,

^1986 ). ' T his  co u ld  e x p la in  th e  h ig h  le v e l  o f  lip -sm ack s sholjp a t  ‘

th e  b e g in n in g  o f  th e  c y c le  a s  p a r t  of1' th e  e s tab l i^ h e m e n t o f  bonds . "

1 w h ich may le a d  to  a c o a l i t i o n .  The low le v e ls  o f  lip -sm a ck s  d u r in g  ° -

p h a ses  3 and 4 may b e  seen  a s  avo idance  o f  i n te r a c t io n s  a n d , o f  " :

- x .  - -
I n ^ th e  cas,e o f  s o l i c i t s  t o  m a les , we have  a lre a d y  seen  t h a t  " " - 'g

th o se  p r e s e n ts  and l i p ’-sma'iks - th a t  c Suld  b e  c o n s id e re d  sexual^

' c  '  T ib»



' " i . e . , ; th o s e  "given t o  adult, m ales a s  opposed to  ju v e ri ile ^  (Row ell,

- 1967; Saaymdo^ 1970^, % hose re p o r te d  i n  a  s e x u a l c o n te x t (H a u s fa te r  

, and T akacs,  1 9 8 7 ) , 'e y e - c o n ta c t  p r e s e n ts  ( B ie l e r t ,  1986), and"those  

g iv e n  by a d u l t  fem ales s g a th e r  th a n  by  'a d o le sce n ts  ( B ie l e r t  e f  

a l . ,  '1986 ), i n s t e p  o f  d e c re a s in g , in c re a s e  d u r in g  p h a ses  2 and  3 

and a re  low ' f o r  t h e ) r e s t  o f  th e  c y c le .  The f iig h e r l e v e l  o f  s o l i c i t s  

g iv e n  t o  m ales th a n  f b ,  fem ales d u r in g  th e  phas& o f  i n f l a t i o n  and 

f u l l  tu rg escC a ce  .c o u ld , th e r e f b r e ,  be due t o  an  in c re a s e ' i n  -ifexual

o  s o l i c i t s .  , T h a t su c h  Jan in c re a s e  ia ^ n o t  a s  e v id g n t , a s  in .  t h e  r e ­

p o r te d  examples is^ p ro b a b ly  dug to „ t i i e  a r t i f i c i a l i t y  o f  th e  ex­

p e r im e n ta l c o n d itio n s  s e le c te d .  _

th e  fem a le  in c re a s e s  s e x u a l s o l i c i t s  d u r in g  f u l l  s w e ll in g  and at.,, 

th e  s t i r ^ r e d u c e s  s o c i a l  p r e s e n ts  and  o th e r  b e h a v io u r s ^  One 

e x p la n a tio n  cou l^  b e  t h a t  s e x u a l s o l i c i t s  a re  d ire c tly " ' in f lu e n c e d  

by o e s tro g e n s  u n l ik e  th e  o th e r  b e h av io u rs . S upport f o r  t h i s  ex ­

p la n a t io n  i s  p ro v id e d  by a n o th e r  experim ent conducted1" by B i e le r t  

(1984) i n  w hich p a i r - t e s t e d  o v a rie c to m ise d  o e s tr o g e n - tr e a te d  fero . 

n icies in c re a s e d  t h e i r  l e v e l  o f  p r e s e n ts .  The n e g a t iv e  r e s u l t s  

o b ta in e d  by Saayman (1973) in s t e a d  can  b e  ^expla ined  by  th e  d f a c t  

th a t  t r e a t e d  ^femalg.s: i n te r a c te d  o n ly  w ith  ju v i i i^ l e s . A nother ex - ° 

.p la n a t io n , how ever, w ould sdem more f e a s ib le . "  Among baboons, fe-" 

male i n i t i a t i o n  o f  c o l l a t i o n  has" been  .w id e ly  r e p o r te d  t o  occur 

rauch^-Us's o f te n  th a n  m ale i n i t i a t i o n  (11%, Ransom, 1981; 10.14%, 

R ow ell, 1967; 2 .8 % ,1 lau A fater and T akacs, 1987; 4.25%, S e y fa r th , 

1978a; 17.02%, Saayman, 1970; 8%, S c o tt ,  1984). I t  seems though 

th a t  males, respond  more t o  s o l i c i t s  when th e  fem ale  shows some 

degree  o f  tu rg e s c e n c e , p a r t i c u la r l y  when she  i s  f u l l y  sw o lle n , and ' 

a re  a l s o  k e en e r  t o  mount ( B i e le r t”, 1986; Saayman, 1970; S e y fa r th , 

1978a; R ow ell, 1967) Ransom, 1981) . A lthough fem ales se ek  to  com- 

_ .pete f o r  a cc ess  t o  males”,^throughout t h e i r  "cycle, th e y  a ppea r to  

have ^few  o p p o r tu n i t i e s  t o  a s s e r t  . th e i r ,  p re fe re n c e s  f i r  males 

" .  " '  '  '  '  '  '  . 1 " ' 1 1 0



- (Sm uts, ISgS)': I n  f a c t /  ££ p e r s i s t e n t  i n  t^ je ir  s o l i c i t s ,  th e y

. e ig h t  b e  a tta c k e d  cby th e 'm a le  r e p ip i e n t  (Ransom, 198 1 ^ ' , l t  ssems

p th e n  t h a t  iem ales" would ex p ress  t h e i r  p r e f e r e n c e  by a d d re s s in g  '

^ re s e tv ts  t o  th e ”,chosen  m a le . I t  i s  p o s s ib le  th e n  t h a t ,  i n  o rd e r  4

to  s e l e c t  a  pa rtne r", fem ales in c re a s e  t h e i r  s o l i c i t s  when^tihey know 
^  \  A

t f ia t  th e y  have a" b e t tS :  chance  o f  4^etng s u c c e s s f u l ,  i .e . ° ,  when th e y

a re  i n f l a t i n g  and 'f u l ly  sw o lle n . ^

I n ,c o n c lu s io n ,', d if f e r e n c e s 1 t i l a te S -  t o  male ana  fem ale  e n v i-

„ rozmf-ats Were f&und, i n  th e  lengtjh  o f  t h e  ^m enstrual c y c le s  and in

th e  d is t r ib u t io n ,  o f  s o l i c i t s '”a c ^ js s ^ th e  c y c le .  M enstrual cy c le s

w ere"  s h o r te r  when th e  s u b je c t  fem ales w ere in  a  f'fe m a le  s o c ia l

^Lvironm ent"” th a n  when th e y  were w i th  m a les .  In .g e n e ra l .^ “i t-seem s

th sC  s o l i c i t s ,  as  o th e r  b ehav iou rs  review ed , a re  u nde r •hormonal

■ htodul& tlro’.-^hd th u s  show t h e i r  h ig h e s t  le v e ls  p e rim e n s tru a lly .

S o l i ^ t i s  t o  fem ales showed h ighey  le v e ls  p e c im e n s iru a lly  th a n  th o se

oto a a l e s  and w ere low er d u r in g  th e  c e n t r a l  p o r t io n  o f  t h e  c y c le  ;

% th a n  s o l i c i t s  t o  m ates . T his  d if f e r e n c e  i s  co n s id e re d  to  b e  due

t o  th e  d i f f e r e n t  purpose  f o r  w hich t h e  s o l i c i t s  a r e  employed w ith

e i th e r  m ale a t  fem ale  c o n s y e c lf ic s . '  ,



S. FEMALE CHACMA BABOON CHANGES ACROSS THE MENSTRUAL 

' CYCLE) IN VISUAL INTERACTIVE BEHAVIOURS. A COMPARISON, 

IN AN ALL-MALE SOCIAL ENVIRONMENT,, BETWEEN NORMAL 

■MEfrSTRlJAL CYCLES AND CYCLES IN WHICH THE ATTRACTIVE 

STIMULUS IS CONCEALED - EX^ERIME^NT 6.

6 .1 . INTRODUCTION’

Fem ale s o l i c i t s  t o  e i t h e r  m ales1 o r  females., have been  found to  

d i f f e r  i n  t h e i r  d i s t r i b u t i o n  a c ro s s  th e  m e n s tru a l ' 'b y c le .  T his

1 su g g e s ts  th a t: s o l i c i t s 0 f u l f i l l  a  d i f f e r e n t  pu rp o se  w ith  r e g a rd  to  

th e  s e x  o f  t h e  r e c ip i e n t ,  and in  p a r t i c u l a r  t h a t  s o l i c i t s  t o  m a les 

could  b e  in v o lv e d  in  se x u a l commun ication (C hapter 5 ) .  T h is  ex­

p e rim e n t, th e r e f o r e ,  was de sig n ed  to  e x p lo re  t h e  s tim u lu s  v a lu e  

,  £¥  s o l i c i t i n g  b e hav iou r on m ale a ro u s a l .  F o r  t h i s  p u rp o se , th e  

p e r in e a l  sw e llin g , w hich  c o n s t i tu t e s  th e  m ain m odu la to r o f  male 

se x u a l a ro u s a l  (see  C tfapter 4 ) ,  was conticialed . Male re sp o n se s  and 

fem ale  b e h av io u rs  w ere then  re c o rd e d  a c r o s s  th e  fem ale  m en stru al

6 .2 . MATERIALS AND METHODS ^  -

6 .2.1,. Subjects 0 "

" T hree  i n t a c t  .fem ale  chacma ba boons, .Q -436, DB-9, 83, th e  ex­

p e rim e n ta l s u b je c t s ,  and t h i r t e e n  male^,.. A, B , C, E , F , G, H, M -l, 

M-2, M -3^ M-4, h -5 , M-9, w ere employed i n  t h i s  ex p erim en t. For 

t h e  c r i t e r i a  u s e d  i n  s e le c t io n  o f  "the S u b je c ts ,  se e  4 .2 .1 .



6 .2 .2 . Housing

As I n  4 . 2 .2 .

6 .2 .3 . Testing and Apparatus

The a n im als w ere arranged  in  th e  room and th e  o b se rv a tio n s  w ere 

c a r r i e d  o u t as i n  4 . 2 .3 .  Fem ale 83 was exposed to  seven  m ales, 

th e  f i r s t  seven  o f  th o se  l i s t e d  above, w hereas F e o a l 's  Q-436 and 

DB-9 w ere exposed to  a l l  t h i r t e e n  m a les . E ach  fem ale  was l e f t  in  

th e  room w ith  th e  m ales and obse rved  f o r  two f u l l  m en stru al c y c le s .  

Fo r one o f  th e  two c y c le s ,  th e  fem ales w ere te s t e d  w earing  a  p a i r  

o f  p a n ts  w hich co n cealed  th e  p e r in e a l  sw e llin g . The p a n ts  (F ig u re  

19 ), made o u t o f  d a rk  brown woven m a te r ia l ,  m easured 60 cm a t  th e  

w a is t and were 50 cm long . They w ere t a i l o r e d  to  a llo w  space  fo r  

th e  sw e l l in g  t o  develop , f r e e  le g  movement and easy  e l im in a tio n  

o f  f a e c e s .  Tf. p re v e n t c h a f in g , foam padd ing  was u se d  a t  th e  w a is t 

where a ny lo n  webbing b e l t  was i n s e r te d  t o  s e c u re  th e  p a n ts  on  th e  

fem ale . The b e l t  was buck led  on  th e  dorsum o f  th e  fem ale r ig h t  

above th e  r o o t  o f  th e  t a i l .  The t a i l  p r o je c te d  o u t o f  th e  p a n ts  

th ro u g h  a  7 cm s l i t  from th e  w a is t  downwards. T ig h te n in g  o f  th e  

b e l t  a t  th e  w a is t p roduced p l e a t s  n e c e s sa ry  t o  accommodate and y e t  

c o n ce a l th e  sw e llin g  (F ig u re  1 9 ) . Fem ales 83 a n d  Q-436 were te s t e d  

w earing  th e  p a n ts  f o r  t h e i r  f i r s t  c y c le  w hereas Female DB-9 was 

t e s t e d  w earing  th e  p a n ts  f o r  h e r  second  c y c le .  I n  o r d e r  t o  p u t 

on o r  remove th e  p a n ts ,  th e  fem a les  w ere s e d a te d  w ith  7 .5  mg/kg 

body w e ig h t, 1M in je c t io n  o f  ke tam ine  h y d ro ch lo r id e . Cycles w ere 

p lanned  t o  be c o n sec u t iv e  w hich was th e  c ase  f o r  Fem ales 83 and 

DB-9. U n fo r tu n a te ly  f o r  Fem ale Q -436, b le e d in g  could  n o t b e  d e ­

te c te d ,  o b se rv a tio n s  w ere s to p p e d  on th e  f o r t y - f i r s t  day o f  h e r
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c y c le ,  .arid th e  p a n ts  taken, o f f  on h e r  s ix t y - th i r d  da y . F iv e  days 

l a t e r ^  s h r  was b le ed in g  and th e  second  c y c le  o f  o b se rv a tio n s  was 

/ic d r te d .  *

Item&e w eight f lu c tu a t i o n s  w ere m onitored  d a i ly  th ro u g h o u t th e  

two m en stru al c y c le s .  When th e  p e r in e a l  sw e llin g  was concealed  

by th e  p 'a n ts , i t  was im p o ssib le  t o  u se  th e  Sw ell R a te  system  based  

on th e  change in  s iz e  o f .  th e  p e r in e a l  sw e llin g  (se e  C hapter 5 )  to  

fo llo w  th e  phases o f  th e  m e n s tru a l c y c le .  B i e l e r t  and Busse (1983) . 

dem onstra ted  a c le a r  c o r r e l a t io n  betw een fem ale body w eigh t and 

p e r in e a l  sw e llin g , in  t h a t  th e  w e ig h t in c re a s e s  g r a d u a lly  a s  th e  

s w e l lin g  becomes la rg e r  and d ro p s on th e  day o f  breakdown . They 

a ls o  showed t h a t  th e  in c re a s e  i n  wc g h t  r e f l e c t s  t h e  w eigh t o f  th e  

s w e l lin g  i t s e l f  s in c e  fem ale  food  in ta k e  d e c rea ses  d u r in g  f u l l  

tu rg e s c e n c e . F u r th e r ,  i t  i s  a l s o  known t h a t  horm onally  induced  

p e r in e a l  changes a re  a s s o c ia te d  w ith  w a te r  m etabolism  (G illm an and 

G i lb e r t ,  1946), r a th e r  th a n  s e l e c t i v e  food in ta k e  ( G i lb e r t  and 

G illm an, 1956), and i t  i s  knbwn t h a t  th e  p e r in e a l  sw e llin g  i s  an 

oedema w ith  la rg e  accum ulation  o f  w a te r  i n  th e  i n t e r s t i t i a l  t i s s u e  

(Krohn and Zuckerman, 1937). T h e re fo re , th e  p a t t e r n  o f  in c re a s e  

and d e c rea se  o f  fem ale  body w eigh t was adopted as th e  means o f  

fo llo w in g  th e  phases o f  t h t  m e n s tru a l c y c le .

On each o f  th e  days o f  t h e  two fem ale  m e n s tru a l c y c le s , th e  

o c cu rre n ce  o f  co ag u la ted  sem ina l em issio n s from m ale m astu rb atio n  

was s c o re d  (see  4 . 2 .3 . ) .

Sco r ing  was a s  in  4 . 2 .4 .  above, & t o t a l  o f  260 o b se rv a tio n s  

we.Te c a r r i e d  o u t over a p e r io d  o f  6 months.

6 .2 .4 .  M easu res Scored

Female b o d y  w eigh t: IV u a le s ,  i n  an i r o n - g r id  t r a n s p o r t  cage

(60x50*60 cm), iie re  weighed on a  s c a le  (se e  B i e l e r t  and B usse, 

19fi3, f o r  f u r th e r  d e t a i l s ) .  By s u b tr a c t io n  o f  th e  w eigh t o f  th e

115

^  r r  . ' v - ' v * , : " s . * .  f t .

cage  (1 8 .2  k g ) , t h e  fe m a le 's  w eigh t was o b ta in ed  and re c o rd e d  on 

a  c a le n d a r  s h e e t . W eights were ta k e n  d a i ly  a t  app ro x im ate ly  08:00 

b e fo re  th e  fem ales had been fed .

Presen ts ; As in  4 .2 .5 .

Up-sm acks: As in  4 .2 .5 .

Yawns. As in  5 .2 .4 .

Seminal emissions. .Si i n  4 .2 .5 .

6 .2 .5 . Habituation

As in  4 .2 .5 .  The m ales w ere to g e th e r  i n  th e  same room f o r  a t  l e a s t  

one month b e fo re  th e  beg inn ing , o f  t h e  t e s t s .

6 .2 .6 . Cycle Phases and Statistical Analysis

Each fem ale  c y c le  was d iv id e d  in to  f iv e  p h ases a cc o rd in g  to  

th e  body w eigh t changes a c ro s s  th e  m en stru al c y c le .  Phase  1 was 

c o n sid e re d  a s  b e g inn ing  on th e  day m e n s tru a l b le e d in g  s t a r t e d  o n se t 

and com prised th o se  days i n  w hich th e  w eight f lu c tu a te d  a round th e  

b a s e l in e ,  i . e . ,  t h e  w e ig h t r e g is te r e d  on th e  f i r s t  day o f  th e  cy­

c l e .  Phase 2 biagan on th e  day in  w hich a  s te ad y  in c re a s e  i n  w eight

was n o tic e d  and con tin u ed  f o r  th o se  d a y s in  w hich w eigh t k e p t i n ­

c re a s in g .  Phase  3 began on th e  day in  w hich 95% o f  th e  w eight 

in c re a s e  had been reached  and w eigh t s t a b i l i z e d .  Phase 4  began 

on th e  day in  w hich an a p p re c ia b le  d e c rea se  i n  w e ig h t, o r  th e  fc 

g in n in g  o f  a  s te a d y  d e c l in e  i n  w eight th a t  was m a in ta in ed  ove r 

s e v e r a l  d ay s, was n o t ic e d .  T his p h ase  com prised th e  days in  which 

w eigh t d e c rea sed . The f i r s t  day o f  w eight d e c re a se  was c o n sid e re d  

t o  be BD d a y . Phase  5 began when w eigh t s t a r t e d  s t a b i l i z i n g  around 

th e  b a s e l in e  and no f u r t h e r  d e c l in e  was p e rc e iv e d .

C ycles were compared in  t h e i r  p h ases f o r  f re q u e n c ie s  o f  fem ale

beh av io u r and male re sp o n se  by an a n a ly s is  o f  v a r ia n c e  f o r  un b a l-



anced d a ta  w ith  t h e  G enera l L in e a r  Models P rocedu re  (SAS); th e  

Duncan m u lt ip le  ran g e  t e s t  was adopted  to  r e v e a l  s i g n i f i c a n t  d i f ­

fe re n c e s  betw een th e  means.

6 .3 . RESULTS

The le n g th s  o f  m e n stru al c y c le s  ranged from  31 t o  45 days w ith  

a  mean' o f  38 .20 ± 4 .7 2  days (F ig u re s  20, 21, 2 2 ) . T his  mean le n g th , 

how ever, excludes t h e  PANTS c y c le  o f  Female Q -436. The end o f  t h i s  

c y c le  c o u ld .-n o t be  a s se s s e d  because  m en stru al b le e d in g  was no t 

d e te c te d .  The c y c le  le n g th , how ever, was e stim a te d  to  b e  29 days 

as i n f e r r e d  from th e  body w eigh t curve  (F ig u re  23 ) .

B leed in g  was c o n s id e re d  on ly  f o r  th e  NOPANTS c y c le s  aad  ranged  

from 3 days f o r  Female 83 t o  5 days f o r  th e  o th e r  two fe m a le s .

F o r  th>  th r e e  fem a le s , body w eigh t in c re ?  fed by a  mean in c r e ­

ment o f  1 .95  ± 0 .3 6  kg o v e r th e  mean w eigh t s c o re d  on th e  f i r s t  

day o f  th e  c y c le  (14 .53  ±  1.85 k g ) . The w eight o f  Female Q-436 

ran g e d , d u r in g  th e  PANTS c y c le ,  from 16 .7 t o  18.8 kg , an  in c re a s e  

o f  2 .1  kg . Her body  w eigh t in c re a s e  du r in g  th e  NOPANTS c y c le  was 

2 .2  k g , from 1T .0  t o  19 .2  k g . The f i r s t  e x t r a  k ilog ram  was ga in ed  

w ith in  5 days d u r in g  PANTS and w ith in  7 days d u r in g  NOPANTS. The 

second e x t r a  k ilo g ra m  was ga in ed  w ith in  9 and 12 days o f  t h e  PANTS 

and NOPANTS c y c le s  r e s p e c t iv e ly .  D uring PANTS, th e  maximum w eight 

was rea ch e d  by day 9 (BD-6) and was m a in ta in ed  f o r  6 days and, 

d u r in g  NOPANTS, was rea ch e d  by day 12 (BD-9) and was m a in ta ined  

f o r  9 d ay s . D u ring  th e  PANTS c y c le ,  i t  to o k  th e  fem ale  14 days 

b e fo re  a  d rop in  h e r  body w eight o ccu rred . The e q u iv a le n t  tim e  

f o r  th e  NOPANTS c y c le  was 20 days (F ig u re  2 0 ) . The w eigh t o f  Female 

83 d u r in g  th e  PANTS c y c le  ranged  from 13 .7  t o  15 .8  kg , an  in c re a s e  

o f  2 .1  kg . D uring  th e  NOPANTS c y c le ,  h e r  w eight in c re a s e d  from 

1 4 .0  t o  16 .3  kg . I n  th e  PANTS c y c le ,  th e  f i r s t  e x tra  k ilo g ram  was 

g a in ed  by day 4 (BD-11), t h e  second e x tra  k ilogram  by day  (BD-4),





Figure 20.B. Fem da S -436 -  PANTS
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Figure ZZJL Female DB-9 -  N0PAMT8
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and th e  f u l l  w e ig h t was m a in ta in e d  f o r  fo u r  d a y s . D u r i n g  th e  

NOP ANTS c y c le ,  w eigh t was ga in ed  more slo w ly : a  I  kg . in c re a s e  was 

rea ch e d  "by th e  e ig h th  day and th e  maximum w eigh t was a t ta in e d  on. 

th e  f o u rte e n th  day (BD-7) and th e n  m a in ta in ed  f o r  7 day's . '  I t  took , 

t h i s  fem ale  14 and 20 days b e fo re  w eigh t s t a r t e d  to  drop  d u r in g

• th e  PANTS and NOPANTS c y c le s  r e s p e c t iv e ly  (F ig u re  21) - "The. i n i t i a l  

w eigh t o f  Female DB-9 d u r in g  th e  PANTS c y c le  was 13 .0  kg  and i n ­

c re a s e d  . t o  a  maximum o f  1 4 .4  kg  on day  25 (BD -2). J a r  w eight 

. f lu c tu a te d  Around th e  b a s e l in e  f o r  13 days and th e n  began to  i n ­

c re a s e  -so  th a t  th e  f i r s t  e x tra  k ilo g ram  was rea ch e d  by th e

■ tw e n ty - th ird  day (BD -4). F u l l  w e ig h t was m a in ta in ed  f o r  4 days . 

A s im i la r  p a t te r n  was- shown by  th e  w eight in c re a s e  d u r in g  th e  

NOPANTS c y c le . The fem ale  s t a r t e d  w ith  a  w e ig h t o f  12 .8  kg  (a c ­

t u a l l y  the" w eight r e g is te r e d  on th e  second  day o f  t h i s  c y c le ,  th e

■ o n e  f ro m 'th e  f i r s t  day b e in g  m is s in g ) . A f te r  f lu c tu a t i n g  around 

th e .b a s e l i n e  f o r  10 d ay s, h e r  w eigh t s t a r t e d  t o  in c re a s e  and 1 kg 

(95% o f  t h e  in c re a s e )  had been  ga in ed  by  day  16 (BD -6). Her f u l l  

w eigh t o f  14 .4  kg was m a in ta in ed  f o r  6 d a y s . The sudden  drop in  

body w eigh t o c cu rre d  a f t e r  26 days o f  PANTS c y c le  and 21 days o f

. th e  NOPANTS c y c le  (F ig u re  22 ) .

Fem ale b e hav iou rs  oc cu rre d  a t  d i f f e r e n t  f re q u e n c ie s . Fawning 

was r a r e  ( T o ta l N=52, ran g e  0 -4 ) : i t s  mean pe rfan n a  -.ce p e r  ob­

s e rv a t io n  ranged  from  0 .0 0  f o r  Fem ales 83 and DB-9 d u r in g  th e  

NOPANTS c y c le  t o  0 .7 8  f o r  Female Q-436 d u r in g  th e  PANTS c y c le  

(T able  1 5 ) . Female p r e s e n ts  w ere pe rform ed by  a l l  th e  fem a le s , 

w ith  t h e  exce p tio n  o f  Female Q-436 d u r in g  th e  PANTS c y c le .  The 

h ig h e s t  mean pe rform ance was 3 .9 4  shown by Fem ale 83 d u r in g  th e  

N0PANTS c y c le  (T ab le  1 6 ) . E y e -c o n tac t p r e s e n ts  alw ays c o n s t i tu te d  

th e  m a jo r i ty  ^91%) o f  g iv e n  p r e s e n t? .  They c o n s t i tu te d  re sp e c ­

t i v e l y  100% o f  p r e s e n ts  o f  Female Q-436-N0PANTS c y c le , 84.26% and 

92.30% o f  Female DB-9-N0PANTS and PANTS c y c le s ,  and 83,68% and 

94.44% o f  Female 83-NOPANTS and PANTS c y c le s .  The two types, o f
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s id e re d  to g e th e r  f o r  pu rpo ses o f  ^ s t a t i s t i c a l  a n a ly s i s .  L ip -  

sm acking was th e  m ost - frequen t b e hav iou r o b se rved , 'ta n g in g  from a 

mean p e r  o b se rv a tio n  o f  4 .7 2 , f o r  Fem ale Q-436 d u r in g  MOMNTS, ..to 

a  mean p e r  o b se rv a tio n  o f  12 .1 0 , f o r  Female 83 d u r in g  t h e  PANTS 

c y c le  (T ab le  1 7 ) . .  >! .

Mean malei r e sp o n se  ranged  from  0 . Q$ f o r  Female 83-PANTS c y c le ,  " 

to  a  maximum o f  5 .1 1  f o r  Female B3-9-PANTS c y c le  (T ab le  1 8 ) .

When th e  b e hav iou r o f  eac h  fem ale  was co n s id e re d  i n  r e l a t i o n  

t o  th e  tw o e x p er im e n ta l c o n d it io n s ,  c o n s is te n t  d if f e r e n c e s  betw een 

NOPAWS so d  PANTS c y c le s  were found i n  th e . frequency  o f  ..female 

p r e s e n ts .  They d e c rea sed  in  a S l th e  fem ales  d u r in g  th e  NOPANTS 

c y c le ,  th e  d if f e r e n c e s  b e in g  s ig n i f i c a n t  i n  Fem ales DB-9 and 83. 

(T ab le  16 and F igu res . 20, 21, 2 2 ) , I n s te a d  yawns in c re a s e d  in . a l l  

th e  fem ales d u r in g  th e  PANTS c y c le ,  a lth o u g h ,  p ro b ab ly  due to  th e  

sm a ll num bers’ in v o lv e d , t^ e  in c re a s e s-  were n o t  s t a t i s t i c a l l y  s ig ­

n i f i c a n t  (T a b le ,15 and F ig u re s  20 , 21 , 2 2 ) . No d i s t i n c t i v e  tre n d s  

cou ld  h e  found i n  lip -sm a ck s : tbAy in c re a s e d  s ig n i f i c a n t ly  in

Female 83 d u r in g  th e  PANTS cycle ., d e c rea sed  s ig n i f i c a n t ly  f o r  Fe­

male DB-9 in  th e  same c y c le ,  and rem ained v i r t u a l l y ' u n a l te r e d  in  

Female Q-436 (T ab le  1 7 ) .  S o l i c i t s ,  th e  combined lip -sm ack s and 

p r e s e n ts ,  fo llo w  th e  lip -sm acks t r e n d  (F ig u re s  20-,"21, 2 2 ) . '

I n  g e n e r a l ,  fem ales w ere s ig n i f i c a n t ly  more a c t iv e  d u r in g  phase

1 o f  th e  c y c le ,  w t^n1' th e y  showed ’th e  M ^ a e s t  f re q u e n c ie s  o f  p r e ­

s e n ts  and lip -sm acks^ ,(T ables 16 and 17 ) . ■

When one c o n s id e rs  th e  c y c le s  o f  th e  th r e e  fem ales t o g e th e r  

i n  each o f  th e  e x p erim e n ta l c o n d itio n s  and compares t h e  behav iou r 

f re q u e n c ie s  f o r  each p h a se , f t  i s  ap p aren t - th a t  p r e s e n ts  a r e . r e ­

duced i n  a l l  p h ases from th e  NOPANTS t o  the,PANTS c y c le s  a lthough  

th e  d i f f e r e n c e  i s  more :markedj'da p h ases 1 and 2 and l e s s  ..marked 

i s .  phase  3  (T ab le  16 and F igu re . 24) . L ip-sm acks in s t e a d ' a re  g r e a t ly  

reduced  o n ly '- in  p h a ses  1 and 2 )  and in c re a s e  s l i g h t l y  d u r in g  phase
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3 /T a b le  17 and F ig u re  2 5 ) . I f  p r e s e n ts  a re  combined w ith  l i p -  

smacks a s  s o l i c i t s ,  th e  cu rves o b ta in e d  shot? more c le a r l y  a  g re a t  

r e d u c t io n  o f  fem ale  b e hav iou r d u r in g  p h a ses  1 and 2 , d u r in g  th e  

PANTS'*experimental c o n d it io n s ,  w hereas th e  b e hav iou r shows a r e ­

m arkably s im ila r  p a t te r n  f o r  th e  o th e r  th r e e  p hases (phases 3 , 4 

and 5) o f  th e  c y c le  (F igu re  2 6 ) . The d if f e r e n c e  i n  th e  f i r s t  two 

, p h a s e s ,  betw een th e  two e x p er im e n ta l c o n d it io n s ,  i s  more c le a r ly  

v i s i b l e  when th e  two phases a re  averaged , i . e . , when th e y  a re  

summed th e  average  v a lu e s  o b ta in ed  ace  p lo t t e d  (F ig u re  27 ) .

. Mean m ale r e sp o n se  p e r  e x p er im e n ta l c y c le  f o r  the- tw o fem ales, 

t h a t  w ere exposed t o  th e  same number o f  m ales (Fem ales DB-9 and 

Q -436), in c re a s e s  d u r in g  th e  PANTS c y c le  w hereas i t  d e c rea ses  fo r  

Female 83 i n  th e  same c y c le  (T able  1 8 ) . Male re sp o n se  in s t e a d  shows 

g r e a t  d if f e r e n c e s  'between th e  two e x p er im e n ta l c o n d itio n s  i n . t h e  

, shape o f  . i t s  d i s t r i b u t i o n  ( s e e  F ig u re s  28, 29, 30; and f o r  a  d i r e c t  

-^com parison  o f  th e  d i s t r i b u t i o n s ,  s e e  F ig u re  3 1 ) . When th e  phases 

o f  t) ie  NOPANTS c y c le s  a re  compared w ith  each  o th e r ,  s ig n i f ic a n t  

d i f f e r e n c e s  a re  found w ith  p h ases 2 and 3 show ing th e  h ig h e s t 

f re q u e n c ie s .  By c o n t r a s t ,  no s ig n i f i c a n t  d i f f e r e n c e s  a r e  found 

among th e  f iv e  phases du rf tg th e  PANTS c y c le ,  a lth o u g h  a  h ig h  le v e l  

Of re sp o n se  i s  n o te d  d u r in g  phase  1 (T able  18 ) . Male re sp o n se  d id  

n o t seem to  be c o r r e l a te d  w ith  fem ale  beh av io u r b u t  r a th e r  w ith  

, th e  in c re a s e  i n  fem ale  body w e ig h t, hence w ith  th e  p e r in e a l  

sw e llin g , d u r in g  th e  NOPANTS c y c le s  (F ig u re s  2ti, 29, 30 ) . This 

i s  even more c le a r  when male resp o n se  i s  p lo t t e d  a g a in s t  female 

s o l i c i t s ,  f o r  th e  th r e e  PANTS (F ig u re  32) and NOPANTS (F ig u re  33)

6 .4 . DISCUSSION
A

. A ll  th e  m e n s tru a l c y c le s  were w ith in  th e  range d e sc r ib e d  by 

G illm an and G ilb e r t  (1946). The body w eigh t p r o f i l e s  o b ta in ed  in

- - .
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Figure 28 A  Female Q-438 -  NOPANTS

C y cle  Days R e la t i v e  t o  Breakdown

g re e n  r e p r e s e n t s  o c c u rre n c e  o f  Male R esponse  B lue r e p r e s e n t s  Fem ale Body W eight
Y ellow  r e p r e s e n t s  S w e ll R a te



C y cle  Day-i R e la t i v e  t o  Breakdown

B reen  r e p r e s e n t s  O ccu rren ce  o f  Male R esponse  B lue r e p r e s e n ts .  Feugale Body W eight
Y ellow  r e p r e s e n t s  I n f e r r e d  S m all R a te  " .. " <•-"
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Figure 88 JL Female 83 — NOPANTS

C y c le  D ays R e l a t i v e  t o  B reakdow n

G reen r e p r e s e n t s  O ccu rren ce  o f  Male R esponse B lu e  r e p r e s e n t s  F em ale  Body W eight
Yellow  r e p r e s e n t s  s w e l l  R a te

2 5 x T lJ



Figure 89.B. PANTS

V cxc .ie Days R e la t iv e  t o  Breakdown 

t o i ^ e s p 'o n s e  , B lue " r e p r e s e n ts  Fem ale Body W eight



Figure 80.A. FemeIe DB-9 -  NOPANTS

C y cle  Days R e la t i v e  t o  Breakdown



C y c le  D ays R e l a t i v e  t o  B reakdow n

Sreerf/ r e p r e s e n t s  O ccu rren ce  o f  Male R esponse  B lue  r e p r e s e n t s  Fem ale Body W eiaht 
Y ellow  r e p r e s e n t s  I n f e r r e d  S w e ll R a te  .. .
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Figure 31. Male Heaj^nse During PANTS Cycles vs During NOPANTS Cycles

C y cle  P h ases

B reen  r e p r e s e o t s  O ccu rren ce  :o f  Male R esponse d u r in g  NO PANTS 
B lu e  R e p re s e n ts  O c c u r re n c e ,o f  Mdle R esponse  d u r in g  PANTS







t h i s  s tu d y  matched th o s e  d e sc r ib e d  by B ie le rt-  and Busse (1983) f o r  ; 

t h e  chacma baboon . They re p o r te d  th e  fo llo w in g : ’ an 'a verage  w eight:' 

o f  17 ±  2 . S' kg e/;i t h  a range  o f  1 3 .7  t o  25 .1  kg ; an average  in c re a s e  

in  body w eigh t ove r th e  m en stru al c y c le  o f  2 .4 ’±  0 .9  k g ; an average  

i n t e r v a l  betw een th e  a tta in m e n t o f  maximum body w eigh t and BD day 

o f  2 .4  days w ith  th e  fo rm er o c c u r r in g  a t  any tim e  betw een BD-8 and 

BD-1. A l l ‘t h e ’c y c le s ; in c lu d in g  th e  p ro b le m a tic " PANTS c y c le  o f  

Female Q-436, co u ld  th e r  fo re  be c o n s id e re d  norm al and ovu la to ry .,.

The p r o f i l e s  o b ta in ed  f o r  fem ale  s o l i c i t i n g  behav iou r a cro ss  

th e  c y c le  phases f o r  th e  tw o 1 'e x p e r im en ta l c o n d itio n s  a re  ve ry  

s im i la r  t o  th e  .curves found in  t h e  p r e c e d in g  experim ent (C hapter 

5 ) ,  in  p a r t i c u la r  th e  cu rv e  o b ta in e d  from  th e  FF e y e l id .  .F r e ­

quencies o f  s o l i c i t i n g  b e hav iou r a re  h ig h e s t  d u r in g  p hase  1, d e ­

c re a se  du r ing^  p h ases 2 , 3 and 4 , and th e n  in c re a s e  a g a in  du r in g  

p h ase  5 .  The s im i la r i t y , .o f  th e  cu rv es o b ta in ed  in  th e  two e x p er­

im e n ts , i n  p a r t i c u la r  w i th  th e  FF c y c le s ,  s t r e n g th e n s  an i n t e r ­

p r e t a t i o n  t h a t  th e  d isc rep a n cy  found i n  th e  p rev io u s  experim ent 

betw een p hases 1  o f  th e  FF and FM cu rv es i s  an a r t i f a c t  which i s  

caused, by th e  sm a ll sample s iz e  u se d . I t  a ls o  su g g e s ts  th a t  th e  

su b d iv i s io n  o f  th e  m e h stru al c y c le  i n to  p h ases by means o f  body 

w eigh t f lu c tu a t i o n s  i s  as a p p ro p r ia te ,  pexhspqzeven more a c c u ra te , 

th a n  su b d iv is io n  acco rd in g  to  th e  d e g re e  o f  s e x u a l sw e llin g .

When a l l  th e  c y cle s  from th e  two e x p erim e n ts , namely Experim ent 

5 and E xperim ent 6 , a re  combined, a  cu rv e  i s  o b ta in e d  i n  w hich th e  

h ig h e s t  v a lu es  a re  p o s tm e n s tru a l, i . e . ;  in  p h ase  1 (F ig u re  3 4 ) . 

They d e c l in e  g ra d u a lly  tow ards th e  p e r io v u la tb r y  phase  t o  re a c h  a 

n a d ir  d u r in g  phase 4 , th e  e a r ly  l u t e a l  p hase , and s t a r t  t o  in c re a s e  

ag a in  d u r in g  t h e  l a t e  lu t e a l  o r  p rem e n s tru a l p h a se , phase  5 . A l­

though  th e  hormonal mechanism^ in v o lv e d  i s  n o t known and can  on ly  

be in f e r r e d  ( r e f e r  t o  C hapi^r 5 f o r  a  d is c u s s io n  on. t h e 'n i a t t e r ) , 

i t  appea rs c le a r  t h a t  fem ale  s o l i c i t i n g  b e hav iou r i s  under hormonal
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