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0010 

SOCIAL SOPPRESSION OF REPRODUCTION IN SUBORDINATE TALAPOIN MONKEYS, MIOPITHECUS TALAPOIN. 
D.H. Abbott~ E.B. Keverne, G.F. Moore and U. Yod7ingyuad, Dept. of Anaromy, Downing St., 
C-~m6r'idge CB2 3DY, England. 

Behavioural and endocrine suppression of reproduction in subordinate male'and female 
talapoin monkeys was investigated in seven laboratory groups. Behavioural observations 
(I00 rain/day, 2-5 times/week), in 8-week blocks, were made at intervals from group 
formation until 12-18 months later. Blood samples were taken 2-3 times/week. Sequential 
behavioural analysis showed that on approximately 70% of all occasions (p <0.05) when 
males of Rank 2 and below 'approach' or 'follow' a female, or 'look at' or 'inspect' her 
genitalia, they were attacked by the dominant male (Rank l). All males were otherwise 
fertile. Low-ranking females were not similarly deterred from males, but they received 
no ejaculatory mounts unless (i) the dominant female became pregnant or (ii) the 
dominant female was removed and a previously low-ranking female took over the Rank I 

position. Two low-ranking females (Ranks 4 and 6) in two separate groups stopped 
showing ovarian cycles (serum progesterone <] ng/ml).. In both cases, serum prolactin 
concentrations were significnntly reduced. These results suggest that, in talapoin 
monkeys, the sexes manipulate different behavioural and endocrine mechanisms to impose 
social contraception on subordinates. 

0021 
EXPLORATORY AGGRESSION IN CtlIMPA~EES. 
O,H. Adnn?, Lab. o f  Comparative Phys io logy,  State Univ. o f  Utrecht and Burgers '  Zoo, 
Arnhem, The Netherlands. 

Young chimpanzees in the Arnhem Zoo chimpanzee colony often "tease" adult groupmcmbcws. 
First data from a long-term study concerning this so-called "quasi-aggressive behaviour" 
s u g g e s t e d  the  h y p o t h e s i s  t h a t  t he  b e h a v i o u r  m i g h t  be c a u s e d  by e x p l o r a t o r y  impulses and 
functions as a mechanism for youngsters to learn and expand social limits. Further obser- 
vations were carried out to specify and test this hypothesis. To investigate which ef- 
fects of their behaviour the youngsters seek to  maximize, the temporal patterning of the 
behaviour was analyzed by means of log-survivor curves. In this way factors influencing 
bout length as well as length of intervals between bouts could be determined. The results 
indicate, for instance, that bout-length is longest when a youngster r e c e i v e d  an  aggres- 
sive response. Also, bouts directed towards targets reacting strongly tended to last 
longer. The length of the intervals between bouts is dependent on the length of earlier 
bouts by the same actor: longer bouts lead to shorter intervals. In this the response of 
the target animal plays a role too. The data will be discussed in the light of the social 
exploration hypotheses versus alternative hypotheses. The results favour the first 

hypothesis. 

0022 

HUMANS LIV ING NEAR PARKS: THE AGASTYAHAr,AI CASE. 
R. Ali, Dept. of Biology, Fac. of Science, Mahidol University, Rasna VI Road, Bangkok 
10400, Thailand. 

A case study is presented of the problems created by villagers living in and near 
the Mundanthorai end Kalaked Sanctuariesj Tamilnadu, India. This area contains the 
largest knot~ population of the endangered liontailed macaque. Impacts include forest 
fires, illicit logging, grazing and firewood collection. In this situation any manage- 
ment plan oriented towards managing the animal species only will fail. Current poli- 
cies towards villagers emphasise punitive deterrence, and are largely unsuccessful 
because of understaffing and excessive pressures. Policies must change to benefit vil- 
lagers living in and near parks, and new initiatives could include dairy farming and 
afforestation schemes. Recently afforestation of degraded lend on the boundary has 
begun . 

0164-0291/84/{)8(]0-0317503.50/0 �9 1984 Plenum Publishing Corporation 
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0023 
SEXUAL BEHAVIOUR IN THE SOUTHERN BONNET MACAQUE, MACACA RADIATA DILUTA. 
R. Ali, Dept. of Biology, Fac. of Science, Mahidol University, Rama VI Road, 
Bangkok 10400, Thailand. 

An 18-month study was conducted on the social behaviour of the bonnet macaque at 
Mundanthurai, Tamilnadu~ India. The study group contained 4 adult females. 70 copu- 
letions were observed, and notes were taken in 38 cases where the entire sequence was 
observed. NO consort relations were formed until new males joined the group, and sub- 
d~inant males would copulate with a female in the absence of any dominant male in the 
vicinity. Males initiated a] 1 encounters, usually by approaching the female and 
'probing'. Copulations occurred routinely with pregnant females as well, and in this 
case females were more likely to vocalise, and run away frem the male after copulation, 
than otherwise. Females also tended to vocalise more when the two most dominant males 
copulated with them. 

3 1 9  

0024 

I)ETE~q~It~TS Of= ACTIVITY BIJD~ET~ AND SPATIP4. AFFINITIES OF ADULT FEMALE 
E W ~ B ~  (P_aRi ~ ~j(~c_.c-~h a!~_~ } IN / ~ M ~ L  I t~T I Ofe~4_ ~ t~ENY~. J-z- 
A 1%ma~.n',* aT,d R. SuDee~ Mutut ua*,  Dept. o f  B i o l ogy ,  Ltr, i v e t ' m i t y  o f  
Chicago w IL, IJr 6i~537, arid I~is%itu%e o f  PV-ima%m Remea~ch~ Na$ic,rml 
Museums o f  KeT~R. 

A l l  adnl% females  of It~ s o c i a l  gv~ou~ ~ m%udied fc,r mlmosr Cwo 
yea rs  %o dete-r-mir~ ac ' t i v i%y  budge~ts arid yreighbo~ r e l a t i o v , s h i p s .  Dat,~ 
wev'm gm%he~-ed by po i r r t  (i~s%arrtaT,eoum) smmpli~,g ccrJ a v-at,de,, "r.crt~ticcr, 
duv'ir~g a l l  da~ftime hour's. Reccrc~ds were made o f  t h e  feTsalm's ac'ti~/i%y---- 
feediz,g, mo~ir,!~, ~'emtir,g~ !Irc'oomi~,~, bmir~g gv-oc~sed, a~,d e~r,gagir,g i~, crth~. 
s ~ i a l  i r~ev'ac~ic,  ns, mr,d o f  %he posi%ic, n~ star , t i l t ,  9 cr s i t t i r , g ,  i~, w~,ic1~ 
thmse av(.-~i~iti~-~ W~e ~#-fc~Y'm~. ~imult~T#~usl~ we Y'~U'Cr ~fle~b~f- ~r; 
i r , fa r r t  was i ~  dcc~'sal cc.rrrt~c-t, ~ e r t t r - a l  =c~rftac-t, c~r- crthev" c . ~ r r t a c ~  w i t h  i%s 
mcrthe~. N e a r e s %  r , e i ~ h b ~  da%a a~d i d w r r t i t y  o f  adul% males w i th in ,  f i v e  
metres we~'~ a l s o  r,crted. Theme da% ̀~ a l l c ~  berth lo~gi%udi~,al a'r,alyses fcrr- 
m,~c'h female arid c~oss-mm~=-ti0rr,al ar~alymes fr.,v" a l l  fe~nales a t  arfy gi~ev, 
%ime~ %o e l u c i d a t e  ~he r -a les o f  e c o l o g i c a l ,  "r-e~rr.oduc'ti'#e, az,d s o c i a l  
factccc's. 

0025 

ADAPTATIONS OF BABOONS FOR FORAGING. S. Altmann, Dept. of Biology, Univ. of Chicago, 
IL, USA 60637. 

The success of baboons hinges on their ability to exploit most of the most 
nutritious foods in their habitat. This exploitation depends on a constellation 
of traits. Adaptations for terrestrial locomotion enable baboons to get at remote 
but locally abundant foods. Yet baboons retain an ability for arboreal locomotion. 
Thus they can utilize foods anywhere in the habitat. On the ground, large size, 
long canines and other attributes enable baboons to ward off predators. Large body 
size also enables baboons to utilize foods that require considerable strength, such 
as subterranean grass corms. Acute color vision, smell, taste, and fine manipulation 
enable baboons to select food items on the basis of small perceptual differences and 
to extricate the most nutritious parts of plants. Large social groups with stable 
matrilineal associations facilitate familiarity with local resource sites, conspecific 
cueing on ephemeral foods, and cross-generational learning about edible foods. The 
abilities of baboons to exploit both terrestrial and arboreal habitats adapt them to 
savannah habitats, which now occupy most of Africa. Thus baboons are abundant because 
they are successful at exploiting an abundant habitat. 
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0026 

PLACENTA ~RUPTIO IN CAPTIVE NONHU~ PRIMATES. #~H. ADders_on~_BB, Fpr_d, 2. Fi%cher_.~.~ 
S . . L i n e ,  California Primate Research Center, University of California, Davis. 

Premature separation of the placenta (Placenta abruptio) was diagnosed in i0 
macaques and 1 squirrel monkey between 1977 and 1984 at the California Primate 
Research Cen~er. Seven cases occurred during the third trimester of pregnancy 
and four cases during ~he second trimester. Five animals were found dead or 
comatose in their cage. Three of the five animals that were treated survived. 
Presenting clinical signs ranked from abnormal vaginal bleeding to depression, 
abdominal pain, hypow/lemla and shock. Concealed hemorrhage without vaginal bleeding 
was observed in several animals. Real-tlme ultrasound was of value in confirming 
diagnosis. Placenta ahruptlo is often a medical emergency requirin~ immediate 
diagnosis and treatment. 

0027 
[RON DEFICIENCY IN OUTDOOR CORRAL HOUSED JUVENILE RItESUS HONKEYS. J .H.  Anderson~ 
C.~L~__Keen~_JL._Lonn~[d~._R-LeigLtn~er= B...Joseph._.j_.__Ka.cy_ea~ 
D.C. Smith. California Primate Research Center, University of California. Davis. 

I ron  d e f i c i e n c y  manifested by m i c r o c y t l c  anemia was diagnosed in j uven i l e  
rhesus monkeys born and raised in half-acre outdoor corrals. Animals were fed 
a standard commercial diet containing adequate iron by analysis. A prevalence 
of 20% was obtained in one survey of six Corrals containing 172 animals between 
the ages of 6 months and 2.5 years. Eleven animals studied for a period of 18 
months were consistently iron deficient. Affected animals appeared clinically 
normal. The iron deficiency could not be attributed to chronic blood loss, 
parasitemla, or infection. Affected animals had decreased serum iron [X:37 
~g/dl; ~c(control):llg], elevated total iron binding capacity [~:496 ~g/dl; 
~c:406], low HCV's iX:50; Xc:?l], and decreased liver iron stores [~:53 ;~/g; 
Xc:195]. iron absorption tests performed on eight affected animals demonstrated 
decreased function of intestinal iron uptake. Iron deficient animals moved to 
indoor housing and fed the same diet subsequently hocame iron replete. ~E is 
suggested that factor(s) consumed b Z the animals in the outdoor cages interfere(s) 
with normal iron bioavailabillty in the commercial diet. 

0028 

A I~A4 MARKER OF 9 LYt.I',CCYS:~3 IN HUMAN A~) Mo%CA~UkSS. K. Ben~ G. Wang~, W. Dai and 
Y. Huaz~, Kunming Institute of Zoolo~, Academia Sinica, Kunming, Yunnan, PRC. 

Red blood cells of tree shrew (rupaia bel-~.n~ri) (l~C) fox~ated rosettes wi%~ peri- 
pheral blood ly~phocytes of human [82.4_+2.9 percent of lymphocytes), rhesus monkey 
(75.2_+4.3 percent), pi6-tailed monkey (75.6_+10.0 percent) and assamese monkey (75.8_+3.8 
percent). Both double marking with I~3C and zymosare-yeast-complement complex and th~- 
mocyte rosette formation with F, qBC showed that l~BC-rosette format!ng lymphocytes were 

cells in human and macaques. ~he affinities between 2-s-aminoethyl isothiourenium 
bromide-treated eryt~brocytes Of sheep (EA~/~) and T lymohocTtes of h%~ma~ arc[ rhesus 
monkey were much weaker than those between ~{BC and ~ lymphocytes of these species 
when double marking simultaneously with EAt T ~nd I~BC. In contrast to sheep ez~throcyte 
rosette formation, after IrRBC was treated with neuraminidase, the rosette formation 
decreased significantly, and when T.~LBC-rosettes or human lymphocytes were incubated at 
450 C for 30 rain., the rosette formations were not influenced. ~herefore T lymphocyte 
rosette formations with I~BC possess particular physico-chemical properties. Clinical 
and experimental studies should be further done. 
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0029 

NOR~AL VALU~ O~ I~RLID )UNC'~O~ C,'.5PS IN AD~iLP KI-I~sUS ;.~C~l~. K. Ben', L. Zhao, 
M, He, Bt Tian= Y. Wu t P. Dai= C. Gu and J~ Ran= gunming institute of Zoology, T cade- 
"mia Sinlca and Ceneral Hospital of Kunmin~ Military Re~ion, Kunming, Yunn~n, China. 

Norm~l values oi" thyroidal radioactive iodine u,)take zt 2, 6, 2A and 48 hour after 
oral administration are 6.5+~.I, 15.8+6.9, 25+7.7, 26_+IO.5 percent, r-~spectively, in 
25 normal adult rhesus monkeys (Mc caca mulet+a) (:'16, ~ 7), ~iven 2-~ ~Ci 151I ~ hours 
before feeding. Serum triiodothyronlne (P~)(double-antibody method), thyrOxine (Y4) 
IPEG) aria f~ uptake (macroa~#'regated albumin, 2.~AA) were determined in 20 rhesus mon}{eys 
.~? 12, ~ 8). Radioi~nUnoassay kits and 125I-T~(MA~) reagents are m~.de by Shanfhai 

Institute o f  Chemicals. Serum T~ level o:" female ~ork.ey (~91+I~0 ng/dl) is sitnifi- 
cantly higher than that of male monkey (27~_+12~ ng/dl) (P~0.05), but P~ level of female 
~4.2-+1.4 Bg/dl) is lower than that of male (5.9-+2.9 ~g/dl) (P>0.05). ~he value of 
125I-f} uptake (F~A) is 0.787~ 0.043 in male and 0.759_+0.112 in female. Fnere are no 
significant differences between sexes in serum T4, P~P4' T} uptake (MAA) and thyroidal 
radioactive iodine uptake. 

003O 

SFCNPANsOUS BILAP-..'HAL EXLPd~HAL~.IOS IN ADULt MAL~ RHESUS ~5~IK~'YS, EACA,-A ~,"JLAP,'A. 
K... .Be~ L. Zha% M. He t B. Plan= Y. Wu t S. ZhamF, P. b a i t  G. Xla an,:} .~. Zh.'.,n@; I ~(unming 
I n s t i t u t e  o f  Zoology,  Academia ~ i n i c a ,  Yurman f r o v i n c i ~ l  -'-iL.,; P e o p l e ' s  Hospi Tal and- 
General flospital of gunmin, Military Re#ion, ~unmin~, ~unn~n, PRC. 

Fnree cases of b i la te ra l  exophthalmos in  adult male rhesus between the a.~.: o! 6-8 
ye~'s &ce reported. I~e proptosls wlth per iorb i ta l  edema ~r~ stretching of  ,=~e upper 
~:/eii~ raonged from 8 to I).~ ram. Phere was sli/ht paraple,~'ia in 2 cases at the early 
stage. Serum levels of  ~}, P4, P~/'P4 and ~3 uptaJ(e (MAA) were 595-5OenJdl, }.8-5.85 
~g/dl, 71-154, 0.773-O.901, respectively. Fnyroidal radioactive iodine uptake at 24 and 
48 hour were 25.0-~7.8 and 18.1-22.8 percent ,  r e s p e c t i v e l y .  T5 s u p p r e s s i b i l i t i e s  were 
normal in a l l  c a s e s .  B-scan ultrasonographles did not show neoplastic space-occupyin~ 
orbital lesion in globes and orbits. During intramuscular administration with dexame- 
thason (5 m~/day) for 10 days in 2 cases, the proptosis were rapi.ilv decreased to normal 
or near normal. I 'ne weights of thyroid Plands of 2 cas~:s were 0.7 and 1.5 g. I'Ve papil- 
lary proliferation of follicular epithelial cells and lymphocyte infiltration occured in 
thyroid. Extraocular muscle demonstrated edema, degeneration and lyais of muscle fiber, 
phagucytoeis and lymphocyte infiltration. Femoral muscle also showed local infiltration 
with lymphocytes and de~eneratlon of muscle fibers. No remarkable changes were observed 
in other organs, l'hese results sug~st that Graves' disease may occur in rhesus monkeys. 

0031 

BEI~VIORAL STRATEGIES TO INDUCE INTOXICATION BY SEtlI-VOLL~WTARY INGESTION OF EII{ANOL 
IN THE BABOON. Efra im Benhar*~ David S a m ~ ,  Dept.  o f  I s o t o p e s ,  Weimann I n s t i t u e  o f  
S c i e n c e ,  Rehovot 76100, I s r a e l .  

U n l i k e  man, nonhuman p r i m a t e s  g e n e r a l l y  w i l l  no t  i n g e s t  e t h a n o l  s o l u t i o n s  above a 
c e r t a i n  c o n c e n t r a t i o n ,  i r r e s p e c t i v e  o f  t h e  c a r r i e r .  In pursuance  o f  a s u i t a b l e  model 
o f  e t h a n o l  i n t o x i c a t i o n  and w i t h d r a w a l  symptoms, t en  baboons were used.  Var ious  s t r a -  
t e g i e s  t o  induce  s e m i - v o l u n t a r y  i n g e s t i o n  o f  e t h a n o l  s o l u t i o n s  were t r i e d  w i t h  t he  
a im,  s h o u l d  i n t o x i c a t i o n  be a c h i e v e d ,  t o  t e s t  d rugs  t h a t  may coLmterac t  t h e  pharmaco-  
l o g i c a l  p r o p e r t i e s  o f  e t h a n o l .  I n t o x i c a t i o n  and w i t h d r a w a l  symptoms were obse rved  i n  
o n l y  a few c a s e s ,  bu t  a number o f  b e h a v i o r a l  o b s e r v a t i o n s  and p r o c e d u r a l  c o n c l u s i o n s  
made d u r i n g  t h i s  e x p e r i m e n t ,  such a s :  A p r e f e r e n c e  fo r  low c o n c e n t r a t i o n  e t h a n o l  s o l u -  
t i o n s  v e r s u s  t ap  w a t e r ,  m r e l i a b i l i t y  o f  8^C measurements  f o r  f r e e l y  drinking a n i m a l s ,  
absence  o f  p s y c h o l o g i c a l  dependence ,  w i t h d r a w a l  symptoms d i f f e r e n t  from t h o s e  r e p o r t e d  
in  the  l i t e r a t u r e  e t c .  
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~2 

~ E ~ l ~ g  OF FAST BORMEAM ~ACACA FASCIC~LARI~ TO DROUGHT AMD F I ~  
Leo Be rens t a ln ,  Univ. of ~ . ,  Davis ,  CA, 95616 

During a h ~ - y ~ a r  s tudy of behavior  and ecology or  Manses f a s c i c u l a r i s  in  
the ~ u t a i  Ge~s l~serve of  Eas t  ~LL~aantan, Lndor~sie ,  �9 severe drought  c u l s i n a t e d  
i n  �9 f o r e s t  ~ r e  of perhaps unprecedented sagn i tu~e  f o r  the  perhumid r eg ion  of 
As i a ,  L o n g - t a ~ e d  ~acaques responded to  h a b i t a t  d e s t r u c t i o n  and reduced food 
�9 v a ~ a h L ~ t ~  by dec rea s ing  ~ r ang ing ,  i n c r e a s i n g  t i m  spen t  on the ground, 
and i n c r e a s i n g  the  diataX7 p r~por t ions  of  f o l i a ~  and o ~ r  herbaceous i t e m .  
I.n.fox.m~ o~erve t i on  o~ orengu'~m (Pon~o py~,*asns) end gibbons (e71obetes  
�9 melleri.) i~dicated ~-~1-r dietary changes s these ~gpeelss. Over �9 y~ar--long 
drought follovsd by a flve-month post-flre period of growing hahltat destruction 
t h e r e  was no apparent declinn In macaque, orangutan,  or  gibbon densities. 
Sightlngs of  ~any o the r  ar~m~ species, including hornh~l~s ,  u n d s r s t o r y  birds, 
s q u i r r e l s ,  ..a.nd dser,  d e c 1 ' ~ d  ~ ~  i n  f r~leaD~F . 

ELECTROPHYSIOLOGICAL CORRELATES OF COGNITION IN GREAT APE.~. G.G. Berntson ~ & S. T. Boysen 
Laboratory of Coeq~aratlve/Physlologlcal Psychology, The Ohlo State University, Columbus, 
Ohlo 43212. 

E l e c t r o p h y s i o l o g ~ c a l  ~ethods a re  i n c r e a s i n g l y  be ing  brought  to b e � 9  on ques t ions  
concern ing  the  na tu re  and c h a r � 9  of i n f o r n a t i o n - p r o c e s s l n g  i n  humans. While 
chess ~ethods, including the ~easure~nt of brain event-related potentials and psycho- 
p h y s i o l o g i c a l  responses ,  a l so  o f f e r  c o n s i d e r a b l e  promise for  an unders tanding  of 
c o g n i t i v e  p rocesses  In  p r imates ,  t h e r e  has been ~ I r t u a l l y  no a p p l i c a t i o n  of these  
t echn iques  to the  Crest  Apes. As p a r t  of an i n i t i a l  e f f o r t  to genera te  c r i t i c a l  
normat ive  da t a ,  v i s u a l  e v e n t - r e l a t e d  p o t e n t i a l s  (VE~a) i n  response to s t roboscop ic  f l a s h  
s t i m u l i ,  and c o r t i c a l  aud i to ry  evoked p o t e n t i a l s  (AEPs) i n  response to a ~ l i c k ,  were 
recorded from sur face  e l e c t r o d e s  i n  neona t a l  chimpanzees and g o r i l l a s .  In a d d i t i o n ,  
ve have i n v e s t i g a t e d  p a t t e r n s  of autonomic r e a c t i v i t y  to  a range of environmental  
s t i m u l i .  Our r e s u l t s  provide the f i r s t  measurement of such neuro -phys io lo$1ca l  events  
i n  ,manes the t t zed  apes,  and r e v e a l  i n h e r e n t  p a t t e r n s  of r e a c t i v i t y  a s s o c i a t e d  v i t h  
s t a r t l e  r esponses ,  o r i e n t i n g  r e sponses ,  and h a b i t u a t i o n .  These da ta  have broad 
i ~ p l i c � 9  fo r  the a p p l i c a t i o n  of autonomic and e l e c t r o p h y a i o l o g i c a l  measures to  the 
evaluation of cognitive processing in the Great Apes, and offer great promise for 
gaining new insights and understanding of the correlates of neural function and behavior. 

GIRNEY VOCALZZATIOKS BY ADULT F~iALE JAPANESE ~ U E S  (HACACA FUSOLTA): V..~T~TS OF 
INFANTS AND RANK. B. C. B l o u n t ,  Dept.  of Anthropology,  Univ. of  C, e o r ~ i a ,  Athens ,  GA 
USA 3O6O2. 

Vocal b e h a v i o r  of a smsple of 20 adult f e ~ l e  J~panase macaques was observed � 9  
Arash~yaaa West b - e a r t h  lnsr~Ltute,  D l l l e y .  Texas.  Ca t ego r l a s  of v o c a ~ z a t i o n s  d i r e c t e d  
and r e c e i v e d  by the females  were recorded  f o l l o v i n ~  the  b i r t h  se-:-on and ~ r i o r  to  ~ e  
breeding season .  Ton o f  the  females  had Lnfanr~ f r ~  the b i r t h  season. r  of 
f e~L lU  with and ~ t h o u t  in fants f o r  t o t a l  vo~a14eatloas y i �9  s i t ' c a n t  resu l ts .  
Females v l t h  infanrJ received aore v o c a l i z � 9  than they d i rected,  and they received 
l o r e  vo~-14:atioea thin 4id feaa lu '  wi thout  i n fan ts .  FeRales wi thout  in fants d i r ec ted  
more wcal izar- toas c h :  they reca l led.  2hoae e f fec ts  are due !ar~e ly  to ~ l r n ~ s ,  the 
anst frequent v o c a l ~ a ~ l o n .  Feaales v i t h  in fan ts  r e c a i ~  s i 4~n t f i c~ t l y  :ere  ~lmeys 
-..hart those  w i t h o ~  i n ~ a n t ~ .  C c ~ p a ~  of  f m s a l u  � 9  t o  r e l a t i v e  ~-ank s the 
t roop ~ntgh , : .  l o~ )  showed that btsh r . . k~ .~  f ~  v i t h  tnfanr~ reca lwd  - - r e  voca l l -  
z�9163 than the 7 d i rected.  B~h rankin~ female= wi thout  ~nfa~r~ directed wore ~lt-neys 
r ~ . .  they reces  end they r e c e d e d  wore uLrnaTs than  d i d  lou  :m~k~n R f em, l e s  v l t h o u t  
i n fan ts .  ~ :redoing f m m l e s  w i t h o u t  i n f ~ - ~  d i r e c t e d  bo th  mo~e v o c ~ o n s  m d  
g t r n e y s  thas  they  mcelmad.  The f requency of  g •  4= thus � 9  b~ the  presence  
of i n f a n t s  and by r e l a t i ~  rank.  
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ECOLOGY OF AGGRESSION: FITNESS RETURNS FROM RESOURCES AND THE OUTCOME OF CONTESTS. 
N. G. Blurton-Jones, University of  California, Los Angeles, Graduate School of Education 
and Departments of AnthropOlogy & Psychiatry. 

The outcome of contests over resources can be determined by asymmetry in the fitness 
value of the resource contested. The shape of the curves of  fitness benefit gained from 
a resource against the amount of the resource held can determine whether contests over 
additional resources are symmetrical or asymmetrical, and thus whether they wil l  be won 
by the "richest," the "poorest," or the strongest. I t  is proposed that this principle 
is relevant to understanding the origin and occurrence of food sharing, rank orders, 
and the various outcomes of contests among males over females. 

BIRTH SPACING AND !KUNG REPRODUCTIVE SUCCESS. *~. G. Blurton-Jones, University of 
California, Los Angeles, Graduate School of Education and Departments of Anthropology 
& Psychiatry, N. Howell. University of Toronto, Department of Sociology. 

Lee's data on the !kung foragers of the Kalahari enables us to calculate the work 
involved in raising a family. A shortfal l  in food, or exhaustion of mother, can easily 
arise fro~ short in ter-b i r th intervals and increase mortality. In this case mortality 
should closely follow the curve of calculated workload against interval.  I f  we suppose 
that the reproductive system maximises descendents we can make more predictions. Fac- 
tors which reduce load (e.g. bir th order, cattlepost food, and deaths of babies) should 
reduce mortality and inter-bi r th interval. Observed intervals should be distributed 
about an optimum interval,  at the combination of mortality and number of births that 
maximises the number of surviving offspring. The paper wil l  report analyses of Howell's 
data on !kung reproductive histories. Many of these predictions were confirmed. 

OO37 

THE NUT-CRACKING BLHAVIOR AND ITS NUTRI'IUNAL IMPORTANCE IN WILD CHIM- 
PANZEES IN THE TAI NATIONAL PARK, IVORY COAST, C. B o e s ~  @nd H, Boesch, 
Department o f  Ethology and W i l d l i f e  Research, U n i v e r s i t y  o f  Zur ich,  
Swi tzer land.  

Wild ch impanzees i n  the  Ta i  N a t i o n a l  Park  c r a c k  S s p e c i e s  o f  n u t s  by 
p lac ing them on anv i l sp  proeminent roo ts  or  outcrop rocks,  and by Doun- 
ding them with a stone or  a wooden club as a hammer. This behav ior  i s  
i l l u s t r a t e d  in  a documentary f i l m b y  an a d u l t  and an ado lescent  male 
cracking nut o f  Coula e d u l i s  and Panda o leosa ,  An a v a l u h t l o n  o f  the day- 
l y  i n take  o f  nuts was made by record ing the performance ( h i t s / n u t  and 
nuts/min)  and the du ra t i on  o f  nu t - c rack ing  sessions o f  i n d i v l d u o l s  on 
specific days. We calculated the calorific intake this r e p r e s e n t s ,  i.e. 
for Coula edulis, the chimpanzees eat 2518 kcal and 39 g of protein per 
day. Panda nuts are cracked less often but they provide 352 to 754 kcal 
and 15 to 34 g of protein per cracking session. Thus, the Tai chimpan- 
zees depend or at least heavily rely on tool use for their survival 
during the 4 months of the Coula season. They are the first animal po- 
pulation on which it was possible to prove the key role of tool use for 
their survival, an aspect often considered unique to man. 



324 Paper and Poster Sessions 

A NEW HYPOTHESIS CONCERNING THE EVOLUTION OF THE SPECIES HOMO SAPIENS. 
G. Br~uer, Anthropologisches Institut, University of Hamburg, W. Germany. 

This paper presents the results of a new comparative study of the 
cranial remains of African Homo dating to the Middle and Upper Pleisto- 
cene. The comparison encompasses a large number of non-metrical and 
metrical characters. Principal components analyses were computed for 
various parts of the skull. This analysis of the morphological affinities 
among the hominids, seen in the light of the dates currently considered 
to be most likely, have resulta~ in the 'Afro-European sapiens hypothesis' 
Its salient points are: I. Early anatomically modern Homo sapiens 
evolved, via late archaic~orms, out of Eastern snd/or Southern African 
early archaic Hom._~o sapiens (e.g., Broken Hill, Ndutu). This process 
occurred during the late Middle Pleistocene. -- 2_~. Early anatomically 
modern Homo ,sapiens, r e p r e s e n t e d  by Omo 1, K l a s i e s  River, e t c . ,  may have 
been widely spread throughout Africa as early as the early Upper Pleisto- 
cene. -- 3. During the W~rm, anatomically modern humans expanded farther 
intp the N~rth - apparently moving out of Eastern Africa. Then, they 
mixed and finally replaced the Neanderthals living in South West Asia and 
EU~ODe. 

0039 

THE STATUS OF KENYA'S DE BRAZZA MONKEY POPULATION: A NEED FOR IMMEDIATE CONSERVATION 
EFFORTS. E.J. Brennan* and J.C. Else, Institute of Primate Research, Nar 
Museums of Kenya, Nairobi, KENYA. 

This paper presents the results of a survey of the De Brazza monkey (Cez, cop{thee~a 
negZeotu$) population in western Kenya. The aim of the research was to determine the 
status of this shy and little known animal, and to make recommendations regarding its 
conservation. The work involved both census and habitat evaluation. Data suggest 
that the total De Brazza population in Kenya is just over 100 animals. This reminant 
population is doomed habitat loss and decline in numbers from hunting and trapping by 
local people, l~ediate translocation is recommended as the first step in trying to 
save the remaining Kenyan population of De Brazza monkeys. 

0040 

ECULUGY ~NO BEHAVIUUR OF VERVET MONKEY5 IN A TOUR1ST LODGE HABITArt 
J v Brennant  J I  E l se t  J" A l tmann anO P.  Lee * .  i n s t i t u t e  o f  P r ima te  Res- 
e a r c h ,  NalroUi,  Kenya and Dept. of Bio logy,  Unlv. of Chicago, I l l . ,  USA. 

The eco logy  and beh~v iour  o f  v e r v e t  monkeys l i v i n g  near  a t o u r i s t  
looge were stuoieo during the peak season in ~mboseli l'ational Pork,Kenya. 
Looge vervets differed f~om unhaOituated groups, lhey occurreo a~ higher 
po~ulation densities, had higher rates or intra-group rggressio~ and 
fed on food and g~rbnge provided ~hrough humnn contact. There were nlso 
~ome infants oorn out of the typical blrtn season. Monkeys atcocklng and 
injuring tourist~, Is a major conccrn rot wildli, e managezs. Restricting 
vervet acces: to g~rOoge, reducing proximity tu tourists and trapping 
have a l l  be~n attumpteu a~ so lu t iuns  to t h i s  problem. Treppzng is the 
Least eftectlve long-term solution, since groups are r~pidly re,laced. 
Restricting the proximity o, vervets to tourists has been rel~tively 
successful. The composition of the group and its size influencethe 
effectiveness of different ,~nagement solutiuns. 
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0041 
DEVELOPMENTAL CIIANGES IN SERUM CONCENTRATIONS OF GONADOTROPINS IN PREPUBERTALLY C/LSTRATED 
MALE RHESUS. W.E. Bridson: R.W. Go~', J.A. Robinson and S.G. Eisele, Regional Primate 
Research Center, Univ. of  Wisconsin, Madison, Wl, USA 53715-1299. 

Blood samples were c o l l e c t e d  weekly a t  0900 hrs  and b iweek ly  a t  2100 h f s  from 9 
p r e p u b e r t a l l y  c a s t r a t e d  males  b e g i n n i n g  a t  121 weeks o f  a v e r a g e  age .  L i g h t s  were on from 
0700 to  1900 h r s .  Conf idence  l i m i t s  (p < .05)  were e s t a b l i s h e d  f o r  p r e p u b e r t a l  v a l u e s  
o f  LH (7.11 ng/ml)  and FSH (670 .8  ng/ml)  and a l s o  f o r  a d u l t  c a s t r a t e  v a l u e s ,  LH 
(12.39 ng/ml)  and FSH (1246.1 n g / m l ) .  C o n c e n t r a t i o n s  o f  L}! f i r s t  s u r p a s s e d  p r e p u b e r t a l  
l i m i t s  a t  138.2 t 21.5 wks. and f i r s t  a t t a i n e d  a d u l t  l e v e l s  a t  144.7 t 15.3 wks. 
( t  = 2 .39 ,  8 d r ,  p < 0 . 5 ) .  FSII f i r s t  s u r p a s s e d  p r e p u b e r t a l  l i m i t s  a t  146.1 +- 21.4 wks. 
and f i r s t  a t t a i n e d  a d u l t  l e v e l s  a t  157.2 • 23 .2  wks ( t  = 2 .9 7 ,  8 d r ,  p < . 0 2 ) .  The f i r s t  
t ime t h a t  p r e p u b e r t a l  l i m i t s  were  s u r p a s s e d  was u s u a l l y  fo l l owed  by v a r i a b l e  and s p o r a d i c  
r e t u r n  to  p r e p u b e r t a l  v a l u e s  f o r  e i t h e r  o r  bo th  g o n a d o t r o p i n s .  In c o n t r a s t ,  m e e t i n g  the  
adult criterion was usually followed by consistent maintenance of these high levels. Prior 
to surpassing the prepubertal limits, morning and evening concentrations for Ui were 
5.69 -* 1.38 ng/ml and 4.50 t 1.06 ng/ml (t " 4.908, 71 dr, p ( .OOl} and for FSH were 
217.9 +- 76.6 and 248.4 t 112.7 ng/ml (t = 3.327, 78 dr, p < .01). Morning and evening 
concentrations of LH and FS[! surpassed prepubertal limits and attained adult levels at the 
same ages. (Supported by Grants RRO0167 and MH 21312). 

0042 

9ETE~'41NANTS OF HAIID PREFERENCE IN Macaca fascicularis. 
Cobie Brinkman, Experimental Neurology Unit, The John Curtin School of Medical Research, 
The Australian National University, Canberra, Australia 2601. 

The handedness of adult crab-eating macaques (2 males and 15 females, in 2 harem-type 
groups) and of their offspring (n=48, l-6/female, aged 8-24 months when studied) was 
tested. Handedness was defined by more sk i l fu l  and faster movements, with better 
coordination, in a test which required the use of discrete, re lat ive ly  independent finger 
movements. All animals were l e f t -  or righthanded, but there were individual differences 
in the strenght of preference. Of 22 offspring of parents with the same preference, 19 
showed the same preference. In contrast, of  26 offspring of parents with d i f ferent  hand 
preferences, 23 had the same preference as the female, and di f ferent  from that of the 
male, rather than showing a distr ibut ion of  preferences expected on the basis of  possible 
genetic influences. Within groups of  a female and her offspring (not always al l  fu l l  sib- 
l ings), the way of executing the movements during the test was very similar and resembled 
that of the female. This was also the case with other types of movement, such as facial 
expressions (lip-smacking). The results suggets that hand preference in macaques may be a 
result more of postnatal learning than of genetic predisposition, although some genetic 
component seems to be involved as well. 
Supported by the National Health and Medical Research Council of Australia. 

0043 
A BROADENED APPROACH TO PRIMATE CONSERVATION IN SOtFfHEAST ASIA. 
W. Y. Brockelman, Dept. of Biology, Faculty of Science, Mahidol University, Rams VI 
Road, Bangkok I0400, Thailand. 

Southeast Asia has a rich primate fauna containing many endangered species in need 
of conservation measures. In some cases projects centered around .individual species 
are needed to conduct surveys or study basic socioecology to further conservation. 
In most cases, hdw~ver, conservation efforts aimed at particular species cannot easily 
draw sufficient funding or cannot use funding effectively if obtained. To be success- 
ful, species conservation efforts should be broadened ~n the following ways: 
(I) Projects should be broadened into community or ecosystem approaches and consider 
all species and habitats. Those generated within the SSC of IL}CN should enlist the 
support of all affected specialist groups. (2) Primate conservation projects should 
concern themselves with the special social, economic and ~enagement problems peculiar 
to each protected area and seek a widened base of support, and enlist the help of 
agencies such as PAO~ UNEP and UNDP. Khao Yai Park and Huai Kha Khaeng Sanctuary in 
Thailand ar e cases in point. 
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OO44 

AGONISTIC DOMINANCE STRUCTURE IN A TROOP OF FREE-RANGING STUMPTAIL MA- 
CAQUES (Maeaca areto~des). M. Caba-Vinaqre, Centro de Inv. Biol6gicas, 
Universidad Veracruzana. A.p. 57, Catemaco 95870, Veracruz, M~xico. 

I t  is generally accepted that a stable asymmetry in agonistic beha- 
v ior  is a fundamental element in the def in i t ion of dominance in groups 
of animals. Four aggressive behaviors and f ive frequent responses were 
recorded ad Zs163 (99 hours during 5 months) in 30 macaques older 
than 3 years of a troop (n=54} ranging on an island of the lake of Ca- 
temaco in M~xico. A quantitat ive model of social structure based in 
the frequency of emissions and receptions of each behavior from direc- 
t ional matrices indicated that individuals express some categories with 
a high degree of p red ic tab i l i t y  in terms of sex, age, and kinship in 
diadic aggressive encounters. Except for the dominant female which 
ranked just below the alpha male, males were more aggressive than fe- 
males and received more submissive behaviors. Of a l l  behaviors analyz- 
ed, reception of "pudendal presentations" correlated more strongly with 
rank. 

0045 

VISUAL DISCRIMINATION UNDER DIFFERENT ILLUMINATION IN THE TREE SHREWS (~paf ~zZonGcr~ 
chenens~) ,  SLOW LORIESES (RycticebuJ ~Jucan G) AND RHESUS MONKEYS (Maraca r'WLatta). 
J .  Cai~ P. Kuan~r G. Sun~ Y. T i a n ,  W. Chan~p X. L i r  Z. Luo,  gunming I n s t i t u t e  o f  Zoolog? 
Academia Sinica, Institute of  Psycology, Academia Sinica, Guiyang Medical College, PRC. 

The visual discrimination of three species of primate under several kinds of illumi- 
nation was r e p o r t e d .  The v i s u a l  d i s c r i m i n a t i o n  of a d u l t  t r e e  sh rews  was t e s t e d  w i t h  
t h e  method o f  c o n d i t i o n e d  a v o i d a n c e  r e f l e x  u n d e r  f o u r  k i n d s  o f  i l l u m i n a t i o n .  Four  
a d u l t  s l o w  I o r i e s e s  and f o u r  a d u l t  r h e s u s  monkeys were  t e s t e d  w i t h  the  W i s c o n s i n  
general test apparatus under five kinds of illumination. The experiments show that 
t ree shrews can't discriminate the difference between bigger circle and smaller circle 
when the illumination is below 0.2 Lux; the slow lorieses are able to discriminate the 
difference between the triangle and the square when the illumination is below 50 Lux. 
As the illumination is above I00 Lux the slow lorieses aren't able to see anything; the 
rhesus monkeys are able to discriminate the difference between the triangle and the 
square whether the illumination is IO00 Lux or zero Lux. These results conform to their 
circadian rhythm. That is the tree shrews only move by day, the slow 1orieses only 
move by night, and the rhesus monkeys adapt to both day and night. The visual chara- 
cters of the diurnal and noctunal primates depend on their morphologic organization of 
r e t i n a e .  

OO46 

[HPACT OF SELECTIVE LOGGING ON FOOD DIS'rRIBU'rlON OF h'ES'I'ERN ~RII,I~AS, (_;._g.gorilla_, IN 
CAHPO RESERVE, CAHEROON. JrCalveFt, Dept. o f  Anthropology, UCLA, L.A., ('a. 90024, USA. 

In c o a s t a l  Cameroon g o r i l l a s  consume p l a n t s  f rom m a t u r e  f o r e s t ,  s u b s i s t e n c e  f a rms  and 
f o r e s t  wh ich  has  been  s e l e c t i v e l y  l o g g e d .  One f a c t o r  o f  p o s s i b l e  impor t  in  g o r i l l a  food  
s e l e c t i o n  i s  t h e  s h i f t i n g  abundance  o f  m a j o r  f o o d s .  P l a n t  d i s t r i b u t i o n  i s  t h o u g h t  t o  
c h a n g e  i n  a dynamic  p a t t e r n  w i th  d i s t u r b a n c e ,  p a r t i c u l a r l y  w i t h  t ime  e l a p s e d  s i n c e  
d i s t u r b a n c e ,  and  t h e  p h y s i c a l  n a t u r e  o f  t h e  d i s t u r b a n c e  ( s o i l  c o m p a c t i o n ,  s c a l e  o f  d i s -  
turbance). In 1400 plots (Im. radius), data were collected on vegetation st~icture and 
composition, including the abundance of I0 major gorilla food plants. Plots were located 
in fields, mature forest and forest logged 1, 2 and 4 years earlier. Several habitats 
were sampled for each logged area e.g. tractor trails, tree fall gaps and roadsides. At 
tile end of years I and 2 following logging, the abundance and diversity of foods in 
logged habitats are greater than in fields or mature forest. Thereafter the abundance 
and diversity:of foods in logged areas decreases markedly. By the end of year 4, the 
abundance and diversity of major foods in logged areas is very similar to that of fields 
and mature forest. These data on food abundance and diversity are analyzed in relation 
to food preference of gorillas, forest succession and structure, and alternative plans 
for gorilla conservation. 
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0047 
A CONPARIGON OF THE EFFECTS OF SHORT-TERM SEPARATION FROM CAREGIVERS AND OF 

CAREGIVER INDIFFERENCE ON INFANT BEHAVIOURAL DEVELOPllEMT IN CAPTIVE ~ ,  

CALLITHRIX JACCHUS JACCHUS. 

N.R.CHAL/~RS AND J.LOCKE-HAYDON, BIOLOGY DEP~NT, THE OPEN UNIVERSITY, ENGLAND. 

Four -week-o ld  i n f a n t � 9  were housed wi th  t h e i r  $wias away from t h e i r  f a m i l i e s  f o r  8 
days b e f o r e  be ing  r e - u n i t e d  w i t h  t h e i r  f a m i l i e s .  O the r  f o u r - w e e k - o l d  i n f a n t s  war �9  
housed wi th  t h e i r  f a m i l i e s  who were  a d m i n i s t e r e d  t h e  l o n E - a c t i n g  t r a n q u i l l i � 9  
f l u p h s n a o i n � 9  de c a noa t a  o v e r  8 da ys ,  a t r e a t m e n t  which reduced  t h � 9  amount of  a c t i v e  
c a r e  o f f e r e d  by the  c a r a g l v e r s .  Both t r e s l u a a n t s  p roduced  compLr �9  p o e t - t r e a t a m n t  
e f f e c t a p  In  r e l a t i o n  to  u n t r e a t e d  C o n t r o l s ,  i n c l u d i n g  an i n c r � 9  in  t h � 9  f r e q u e n c y  
w i t h  which the  i n f a n t s  c l t a b e d  on to  t h e  p a r e n t s ,  a dec rea �9  I s  the  f r e q u e n c y  w i t h  
which t he  p a r e n t s  r e j e c t e d  ouch a t t e m p t s  by i n f a n t s ,  and �9 d e p r e s s i o n  i n  i n f a n t  p l ay  
Thum s h o r t - t a r s  s e p a r a t i o n  and p a r e n t a l  i n d i f f e r e n c e  can  have  comparab le  e f f e c t s  on 
b e h a v t o u r a l  deve lopment .  
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O048 

ADAPTATION OF VERVETS FROM KENYA TO ARTIFICIAL CONDITIONS AND TO THE NATURE OF NEAR- 
MOSCOW REGION. V.I. Chernyahev , Moscow, USSR, 

During f i f t e e n  y e a r  p e r i o d  w�9 s t u d i e d  o v e r  t en  thousand v e r y � 9  from Kenya.  The 
monkeys were admi t t ed  to  e x p e r l m e n t � 9  monkey c l i n i c s  of  t h e  USSR AMS I n s t i t u t e  of  
P o l i o m y e l i t i s  and V i r a l  E n c e p h a l i t i d e s  f o r  p r e p a r a t i o n  of  p o l i o v a c c i n a .  Most of  the  
v e r v e t s  were m a i n t a i n e d  in  a r t i f i c i a l  c o n d i t i o n s  i n  s p a t i a l  p r e m i s e s ;  a n o t h e r  group was 
kept  f r e e  and in v o l l ~ g e s  f o r  s i x  y e a r s ,  a l l  t h � 9  y e a r  round,  und �9  t h e  c o n d i t i o n s  of  
the  n�9 r a t i o n .  In  e x t r e m e  s l t u a t i o n B  the  v � 9  d id  not  l o s e  t h e i r  a b i l i t y  
to  m o l t l p l y .  Monkeys born  i n  v o l i ~ r e s  r aachnd  p u b �9  and r � 9  Th�9 a l s o  
adap t � 9  to  t h � 9  c l l m a t � 9  o f  n o r t h e r n  l a t i t u d e s  as f o l l o w s :  improvement  o f  the  h e a t -  
p r o t e c t i n g  p r o p e r t i e s  of  t he  h a i r ,  i n c r e a s e  in  e n e r g y  . m t a b o l i s m  and b e h a v i o r .  Monkeys 
l i v i n g  f r e e  qu i c k ly  m a s t � 9  t he  a b i l i t y  to  c l i ~  t r e s s  in  a n o r t h e r n  f o r e s t .  

004~ 
~'~'PAL FOODS AS A GUIDE TO Th~ NUTRITION OF HIGHER PRIMATES 
D.J. Chiverse t A.G. Davies and J.O. Caldecott, Sub-D�9 of Vet. Anatomy, University of 
Cambridge, Tennis Court Road, Cambridge CB2 IQS 

Diet should be one of the basic consideration�9 when managing captive primates. 
Difficulties in quantifying natural diet�9 have impeded this proc�9149 until recently. 
We �9 to help redre�9 the balance by outlining the food preferences os different 
species, and ascertalnin~ "uhet.~er one can generalise at the level of the family or 
sub-family, �9 as to indicate more clearly suitable foods for captive primates'. The 
recent �9149 of the biochemical influences on food choice enable us to consider 
d i e t s  in these termS, rather than the tradltlonal list of plant �9 name�9 Among 
Old World primate�9 the e~in contrast i�9 b�9 the colobine monkey�9 with compound 
stomachs, and the cercopitheclne monkeys and ape�9 with simple stomachs. Sm-ller 
colobines �9 energy-rlch �9 digestible seeds, while the large ones eat more 
foliage. S~aller cercopltheclnes eat many invertebrate�9 but the larger �9149 tend 
to obtain their protein from foliage; all specie�9 rely on ripe fruits, at least [or 
p a r t  o f  the  t ime .  The ape �9  a l s o  p r e f e r  f r u i t s ,  b u t  t h e  l a r g e r  s p e c i e s  f e e d  e x t e n s i v e l y  
on f o l i a g e .  We i n t e n d  t o  show how New World monkey�9 o f  d i f T e r e n t  s i z e s  f i t  i n t o  t h e s e  
p a t t e r n s .  Such i n f o r m a t i o n  shou ld  h e l p  promote  t h e  h e a l t h y  ma in t en an ce  and b r e e d i n g  
of primates in captivity, as well a�9 assisting in their con�9 in the wild. 
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0050 
i~\TURAL AND SYNTHETIC DIETS OF MALAYAN GIBBONS. D.J .  Ch lv e r s  * and J . J .  Raemaekers ,  
Sub-dept. of Vet. Anatomy, University of Cambridge, Tennis Court Road, Cambridge 
CB2 IQS, U.K. 

The ecology of each of the nine gibbon species dispersed around S.E. Asia are 
rapidly becoming known. We focus here on three species at the centre of the range - 
the siamang (//~Zobatec 3~n~act~g~), the far gibbon H. La~ and the agile gibbon 
H. a~fZ{8). ,hese have been studied in the Malay Peninsula for varying lengths of time 
over tNe last ~5 years, and considerable information is available on their diets in 
captivity. The smaller gibbons focus on small (and dispersed) sources of pulpy fruits, 
apparently to avoid competition with monkeys which exploit the larger food sources. 
In contrast the siamang, while preferring pulpy fruit, which it obtains from small and 
large sources (exerting its dominance of size and skill in the latter), is more seden- 
tary and supplements these foods with large quantities of young fol~age. With data on 
feeding rates, food intake in terms of feeding time was converted into feeding weight 
for the principal food types - fruit, leaves and animal matter. These results are 
compared with the published di~ts given to the same species in captivity. One finding 
is that energy intake may be similar in wild and captive individuals, which is curious 
considering their different energy expenditures. 

005 I 

._~'o.s.%~q ~ .  ips..F.~OM ~ C ~ .  D~STRICl' OF ,I~CH~__P .P~.. ~'SH, IN~lA 

~.*~.~.U~r/ a n d  ~ .~. V~iel~%, 
1~ar~bi ,Univ. ,]~ati~ia,lnaia, and 
Lept o oI ~nthropolo~ ,i~nj~b Ur~iv. ,thanaig~rh,ln~/a. 

�9 ield explorations by the "-,,t2,ors in the ~,-~noid hearin 6 ~eoEene ~ivallk ~el~site 
exposed in and arouz~ I*~naal vil~ in the Kenya u/stai~t os hi-~-~l i~zauesh,lrmia, 
~ve resulted in the reoover~ os an a~poio ~a, imate 1ossil. a oet~i/en account oi ~he 
s I~ m~n~Ibulax lza6mer~ ~:i~ 1)~/80 I~) with ~ - k ~  h a s  ]~en a~empted, it s 
been assiuned to  the p r i .~ te  1oa~ i l  t~x~-In~oaaa~is ~ ~  The e ~ ' i i ~ r  Ze~orts 
deal with recoveries ma~e I rom tl~ lndian ~ivaliks in ar~ aroun~ namn~6~x~4o~K ) and 
}laritalya~r~h.l-.). ~'~ ~resen~ llr~ ~rom She ~*~,Ta ~ie%ric~h.r,) besides i nd i ca t l r~  
the sxi~anse o~ the strati6zal~Lir~l ~ 6eo~al/~ical raD6e ol t)~ lami.L,7 A~a~idae, also 
throws li~,t on its mi~ratlon and evolution in thm In~ -Jan ~ivallks. 

0052 
EXPERIMENTAL DEMONSTRATION uF CELLULUSE DIGE~TIUN BY TROGLUDYT2~LLA C-~ILL~, 
AN INTBSTINAL CILIATE UF LOWLAND GORILLAS (GuRILLA G. GORILLA). J.-u Gollet, 
E. Bour~eau. R.W, Cogper i C.E.G. Turin" and M. Fernandez, Centre International 
de Reoherches Medicales de Franceville, BP 769, Franceville, Gabon. 

Tro~lod~tella Eorillae, a large intestinal ciliate widespread among wild 
lowland gorillas in Gabon, was observed to ingest large plant particles in fresh 
feces and cellulose fibres in in vitro culture. Filtrates of cell-free 
homoEenates of Troglodytella gorillas, from fresh feces of a captive lowland 
gorilla at the Centre de Primatologie of the Centre International de ~echerches 
M6dicales de ~ranceville (Gabon) I had a hydrolytic effect on cellulose, 
independent of intracellular bacteria. Hydrolytic activity was lower with 
native cellulose (enzyme CI) than with derivatives of native cellulose (enzyme 
Cx). The possibility that Tro~lodytella ~orillae is a symbivnt of wild lowland 
gorillas in Gabon must be considered. 
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OO$3 
FACT.S AFFECTII~ MATING SUCCESS OF MALE YELLOW BA3OONS IN RUAHA NATIONAL PARK, 
TANZANIA. D.A. Collins. Zoology Department, Edinburgh University, Edinburgh 
~9 ~. U.K. 

A wi ld  t roop of ~ p i o  C. ~Tnoco~.~alus yaw observed over ~ months t o  a s s e s s  ~le 
d i f f e r e n c e s  i n  ~a t i ng  frequency wi th  p o t e n t i a l l y  f e r t i l e  f a b l e s ,  to  i d e n t i f y  the 
proximate c~uses of such differences. The adult males which achieved relatively more 
�9 a t i n ~  were the h i , h e r  r a n k e r s ,  which were a l s o  younger .  This  was because they were 
more succes s fu l  in  one-to-one compet i t ion ,  and because females appeared to  l~refer than. 
especially the alpha-male. Also in allied challenges against cormort males, the 
h i g h e r - r a n k i n g  a l l y  tended to  b e r ~ f i t  more. However, middle r a n k e r s  d id  b s t t e r  t han  
expected  from ~ h e i r  rank,  b), c h a l l e n g i n g  in  a l l i a n c e  more f r e q u e n t l y  ( the  h i g h e s t  
r a n k e r s ,  both newcomers, seldom formed a l l i a n c e s )  and hy t a k i n g  a d v a n t a ~  of l apse s  
i n  the h ighe r  r a n k e r s '  conso r t i r~  a c t i v i t y .  Also, & n ~ b e r  of t h e i r  cormortships  
began wi thout  over t  compet i t ion :  t h i s  might sugges t  they were p re l~red  to  consor t  
the l e s s  a t t r a c t i v e  f e r u l e s ,  but  there  was some evidence t h a i  f requen t  i n t e r a c t i o n  
wi th  the female e a r l y  in  the cyc le  could d e t e r  o ther  males,  even of  h ighe r  rank ,  from 
a t t e m ~ t i r ~  to  consor t  ne~Ter o v u l a t i o n .  I t  was concluded t h a t  male mating success  
was not only determined by m a l e - ~ l e  compe t i t ive  r e l a t i o n s ,  but  a l s o  by male-female 
r e l a t i o n s ,  p a r t i c u l a r l y  f emales '  p re fe rences  and males '  p o s s e s s i v e n e s s .  

OO54 
~KX~INO AND THE ROLE OF TEYRD M)N-AsvuLVED INDs IN DYADIC COMPLICTS IN BA~OOFS. 
Ff C o k , ~ u e m  a~d H. ~ i w r o ,  ~pio .  Invemt ignc i~a ,  Ct ) .  ' h a &  ! C a J a l ' ,  h ~ i d  34, Spain.  

37w~ee~lio o~.mrvat ions were c . ~ u ~ , e a  ~ ~ /nteracti~ of  agg~eenion a . d  
of  4 adu l t  s a l e ,  19 ~t f ' - ' ~Q~  3 ~ ~  mile  and 14 m ~ i  f~-~!  �9 Toolon~ 

l i v i n g  baboons ( l h ~ i o  Spa) of  known age ,  s~M ~ ~ ~ e ~ e t i e a l  a f f i l i a t i e ~ .  �9 p a w ~ 4 -  
mary o n a ~ 8 i 8  of  �9 mmmpla o~ 253 mad I )9  trlm4~o / a t e ~ I m  in  whlnh �9 l h l r d  n e a - l n -  
va lved  - - 4 - - I  w~m e l t h o r  Creeses or S t o k e . r ,  rompeot fvI lT ,  i t  l ~ . N n t , . i  hero .  l'~e vlollmm 
groomed nora f r e q u e n t l y  i~ n ~ - I n v o l T o d  en/~u, ls ~ e ~ l s  t o  them ihaa  to l h e l r  
opponents, T~ OemtZ5~8% i]mro ~ I0 si~flesnt dlfferlnose in. i~ ~ for m~ 
~emore groom~ n~involwd sn~ ~o ~o~ they ~ more m~li&t~ ~ their 
nente, )on-involrod sn~m IJmt intex-yenod ~7 grocuing  the ~ vs~ more affiLi- 
ated to  ~he v i o t i n  ~ t o  ~he a g K ~ s s o r .  Likewise~ wh, mn the  fo rue r  in tezs~nod  
grcoutng the  v i o t i n ,  they  ~ r o  nero a f f i l i a t e d  l o  them than to  the  agKx~uor .  In  a l l  
nJmesj s o c i a l  � 9  l ~ t h e r  o n e t i o a l  r e l a t e d n e s s  wls  the  ~og~ ~anl v a r i a b l e  
deter~-~n~ the dlreotlon of ~-oc~ing. Theme findln6~ ~a~E~ thai +.he ~ ~ able 
t o  d~so~min~te  r e l a t i ~ n s h ~ p o  between group sssbeTs, end. m~uipul&te them f o r  t h e i r  o~n 
b e n e f i t  and ~ t  of  %hetx" a l l i e s .  G~oming ~ ~o ~ ~ a4 f f e ron t  i n d / v i ~ - * l e  am �9 
potmxTul ~ e s i v s  ~ n ~  ~ a ~  dAfferont  fm~oti~8 in d i f f e r e n t  ocu t ex t e ,  de.- 
pending on ~ho i d e n i i t i e e  and oR ~he ~ l e 8  of  the  o~hor into~tntm~ 

MIXED SPECIES GROUPS OF BLUE AND REDTAIL MONKEYS IN THE KAKAMF/~ FOREST, KENYA 
Marina Cords. Zoology Dept., Univ. of California, Berkeley, CA 94720 / USA 

Cercovi thecus m l t l s  and C. a scan ius  :In the  F~tkamega Fores t ,  wes teru  Kenya. 
spend more than h a l f  of t h e i r  t ime 4n mixed groups.  The behavior  and ecology 
of a group of each s p e c i e s ,  both alone and Ir~th the  o the r ,  i s  exanlned to  
e v a l u a t e  s e v e r a l  hypotheses  concerning the  s i g n i f i c a n c e  of these  a s s o c i a t i o n s .  
,Mixed spec i e s  groups of these  monkeys are  not chance phenomena, but r a t h e r  
~ppear to b e n e f i t  t h e i r  members in  d i f f e r e n t  ways. 
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BIOHECHANICS OF SIZE-RELATED SHAPE CHANGES IN HOMINOID CRA/IIA. N. Creel, B, Demes~, 
H. Preuschoft, Dept. of Anatomical Sciences, State University of New York at Stony Brook, 
USA 11794 and Arbeltsgruppe Funktlonelle Morphologie, Ruhr Universit~t Bochum, GrR 4630. 

Allometric regression techniques were employed to identify changes in the shape of 
hominoid crania with increasing size. Although some alterations in skull proportions 
with increasing size differ between great apes and lesser apes, much morphological trans- 
formation in the two groups is very similar in nature. Among other changes, the skull 
in larger species is smaller relative to body mass, particularly in females and is also 
longer relative to height and width. The nonproportional increase in cranial length is 
restricted to the snout and that part of the neurocranlum anterior to the external 
auditory meatus; that portion behind the meatus is a smaller part of total length. The 
foramen magnum Is shifted rearward and rotated to a more vertical orientation; the nuchal 
plane is also closer to the perpendicular. Postorbltal constriction of the neurocranlum 
is more pronounced and the vertical diameter of the zygometic arch is proportionally 
greater. Molar teeth are larger relative both to body mass and other cranial dimensions. 
Biomechanical analysis indicates that many of these marphologlcal tendencies are 
explicable in terms of simple mechanical principles and serve to maintain equivalent 
function In animals of varying size. 

0067 

OBSERVATIONS ON EFFECT OF PAIN AND HORPIIINE ON THE SINCLE UNIT ACTIVITY IN PREFRONTAL 
CORTEX OF CONSCIOUS RHESUS MONKEYS. 
Qi Dailin? Yin Son~shen~. Dept. of Physiology, Coiyang Medical College Cuiyang 
Guichew China 

In order to assess the effect of pain and morphine on tile CNS, experiments were 
carried out on 3 conscious, movable adult monkeys (Macaca mulatta). The animals 
were trained in a restraining chair to pull a lever to escape noxious stimuli. 
Noxious stimulation was obtained by means of ionpheresic K + on the tall of the 
monkey. The dose of morphine amounted 1-2 mg/kg (IV). Tile s ingle uni t  discharge 
was recorded in the meantime with a tungsten microelectrode in the dorsolateral 
prefrontal cortex. A total of 55 units were recorded. Responses to the noxious 
stimuli are as follows: 14 neurons, 6 were activated, 8 inhibited. Altogether the 
responses of 10 neurons of the prefrontal cortex to morphine were observed. The 
firing rate of 9 neurons showed a marked increase and one no significant change. 
The response of 3 neurons to the noxious stumuli disappeared. However, 19 min. 
after morphine injection the inhibitory effect was partly recovered. It was sugge- 
sted that the dorsolateral cortex might play a role in the physiological aspect of 
the morphine analgesic  e f f ec t .  

0058 

THE MATCHING CONCEPT r~ ~NKEYS, 
M~ R. D'Amato �9 and Davld P. Sa~moD, Dept. of Psychology, Rutgers Univ., 
New Brunswick NJ, USA 08903. 

Seven of eight cebus monkeys trained to match-to-sample with a small 
number of two-dimensional visual stimuli (colors or forms) generalized 
matching to new pairs of stimuli, four after experience with only two 
exemplars. This rapid development of the matching concept in monkeys 
contrasts with the difficulty experienced in demonstrating the concept 
in non-m~mm*Is such as birds. However, the range of the concept in 
monkeys is restricted in that it does not appear to generallze to the 
auditory modallty nor to visual stlmull that require temporal 
~rooessing, e.g., steady vs. flashing green disks. These and other 
data, particularly those from language-trained chimpanzees, indicate 
that the matching concept is represented in animals at quite different 
ievels of abstraction. 
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PLASMA HORMONE LEVELS OF RABOONS, PAPIO ANUBIS DUqI}'~ EAr'Ly DRF~NANCY. 

Chandana Das* ~ ~flG. Sharma, Department or giochemistrv, All India 
"Instltute ot Medfcal Sciences, New Delhi-l10029, India. 

PreRnant female baboons were analyzed for plasma estropen, 
progesterone, testosterone and chorionic pona~otropin during ,'arlv nerio~ 
of gestation. Data were obtained .Cot l0 animals. Leydig celt boassay 
was employed to measure chorionic ~onadotropin and radioimmulo,~ssav 
for the three steroi,~ hormones. Chorionic ~onnd,.tropin was ~irst 
d e t e c t a b l e  a r o u n d  d a y  14 t o  16  o ~  ~ e s t a t i o n  t a k i n ~  t h e  F i r s t ~ a v  o "  
d e t e r g e s c e n c e  a s  d a y  4 o f  p r e g n a n c y ,  mhe h o r m o n e  c o u l d  n o t  b e  
d e t e c t e d  b e y o n d  d a y s  SS t o  5 0  o r  p r e g n m ~ c v .  P l a s m a  n r o ~ e s t e r o n e  
l e v e l s  r o s e  : h a r p l y  during, t h e  F i r s t  Few d a y s  o r  c o n c e p t i o n ,  p l a t a e u i n g  
t h e r e a f t e r  t o  a l e v e l  o g  j S  t o  20  n ~ / m l .  ~ l a s m a  t e s t o s t e r o n e  a l s o  
s h o w e d  a d e f i n i t e  p r o f i l e .  T h e  c o r r e l a t i o n  b e t w e e n  t e s t o s t e r o n e  
l e v e l  a n ~  s e x  n~  t h e  F, P t u s  w o u l ?  h e  ~ , : , - - ~ c ' .  

3 3 1  

0O60 

NEW APPROACH TO THE CYTOGENETIC OF PRIMATES. D.F.  De S t e f a n o ;  L. F e r r u c c i  and E. Romano 
Dept .  o f  B i o l o g y ,  l i n d  U n i v e r s i t y  o f  Rome (Tor  V e r g a t a )  00173 Rome, ITALY 

R e s t r i c t i o n  e n d o n u c l e a s e s  have  p r o v e d  u s e f u l  to  d e t e c t  and l o c a l i z e  s p e c i f i c  DNA 
s e q u e n c e s  in  f i x e d  m a t a p h a s e  chromosomes o f  a number o f  s p e c i e s ,  bo th  Mammalian and 
D i p t e r a .  F u r t h e r m o r e ,  s p e c i f i c  s  p r o v i d e  i n f o r m a t i o n  a b o u t  DNA base  compo- 
s i t i o n  of  p a r t i c u l a r  chromosome a r e a s .  In  t h e  p r e s e n t  s t u d y  f i x e d  m e t a p h a s e  chromosomes 
o f  f o u r  s p e c i e s  of  t h e  g e n u s  Maeaca (M. fasc~cuZaris, M. n~mestrina, M. malaria, 
M. arctoide~) two s p e c i e s  o f  CePcopithecus (E. paras, C. aethiops) and one  Marmoset  
s p e c i e s  have been s t u d i e d  by t h e s e  t e c h n i q u e s  in  an  a t t e m p t  t o  c l a r i f y  a s p e c t s  o f  k a r y o -  
t ype  e v o l u t i o n  so f a r  u n d e f i n e d  a n d ,  i n  some c a s e s ,  c o n t r a d i c t o r y .  A t t e n t i o n  has  been  
f o c u s e d  on the  s t r u c t u r e  and DNA c o n t e n t  o f  t he  h e t e r o c h r o m a t i c  a r e a s  ( i . e .  on the  
p r e s e n c e  and c h a r a c t e r i z a t i o n  i n  t h e s e  chromosome segments  o f  h i g h l y  r e p e t i t i v e  DNA 
sequences )  i n  view of  t h e  h y p o t h e s i s  on t h e i r  r o l e  i n  s p e c i a t i o n .  F i r s t  r e s u l t s  s u g g e s t  
the  wide u s e f u l n e s s  o f  t h i s  a p p r o a c h  i n  c l a r i f i n g  t h e s e  p r o b l e m s .  

0061 

MORPHOMETRY OF THE DEVELOPING BRAIN IN MACACA NEMESTRINA. 3 .L .DeVi to  r, 
3.GrahamT G.Schultz t 3.W.Sundstentand S.W.Prothero, Department of Biological Structure and 
Regional Primate Center, University of Washington, Seattle, Washington 95195. 

We are compiliog normative data on the developing fetal brain of Macaca nemestrina to use as a 
basis for assessing developmental abnormalities related to prematurity. In a.series of 24 fetal brains 
(1.25-67.I gins.) brain weight was found to scale with body weight with a slope of  0.976 (r=0.99~). 
Brains were embedded in cel|oidin and stained for Nissl substance and myelin. A computer-based 
morphometric system (Sundsten and Prothero, Anat. Rec., 207:66}-671, 1983) was used to digitize 
serial seCtions and to calculate areas and volumes of the whole brain and certain substructures over 
a gestational age span of 10~i to 163 days. With increasing fetal age the following structures 
increased in volume relative to total brain volume: cerebellum, dentate nucleus, pyramid, inferior 
cerebellar peduncle. Structures such as the diencephalon, mesencephalon, pons and medulla showed 
no proportionate increases in volume. Thus, fetal brain weight increases allometrically with body 
weight in support of the one power rule for ontogenetic growth. Furthermore, there are dif ferential 
rates o( growth for various brain subdivisions. Supported by NICHD grant HD08633, MR Branch, 
USPHS grant HL29761 and NIH grant RR00166. 
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0062 

HOW SLOW IS EARLY POSTNATAL DEVELOPMENT IN HUMANS? 
Herman D i e n s k e ,  P r i m a t e  Cen te r  TNO, P.O. Box 5815,  2280 NV R i J swl Jk ,  The N e t h e r l a n d s  

I t  i s  w e l l  known t h a t  the  p e r i o d  of  i n f a n c y  became l o n g e r  d u r i n g  human e v o l u t i o n .  
At f i r s t  s i g h t ,  t h i s  seems to  imply t h a t  deve lopment  became s l o wer .  However ,  t h i s  
migh t  o n l y  app ly  to  a few c h a r a c t e r i s t i c s .  Deve lopmen ta l  speeds  of  the  r h e s u s  monkey, 
ch impanzee  and man a r e  c o n s i d e r e d .  M i l e s t o n e s  used  f o r  compar i son  a r e  ages  a t  which 
n o v e l  c h a r a c t e r i s t i c s  a ppe a r .  Data  c onc e rn  b r a i n  g rowth ,  motor  s k i l l s ,  day t ime  s l e e p ,  
m o t h e r - l n f a n t  body c o n t a c t  and s o c i a l  s t i m u l a t i o n s .  Both the  e a r l y  a p p e a r a n c e  of  
m i l e s t o n e s  and t he  b r i e f  i n t e r v a l s  be tween rhem c o n t r i b u t e  to  the  r a p i d  deve lopment  
of  r h e s u s  i n f a n t s ,  In  the  ch impanzee ,  m i l e s t o n e s  a p p e a r  e a r l i e r  than  in  man; in  con -  
t r a s t ,  t h e  i n t e r v a l s ,  where known, a r e  s u r p r i s i n g l y  e q u a l .  However,  human i n f a n t s  
d e v e l o p  a l a r g e r  r e p e r t o i r e  between s i m i l a r  m i l e s t o n e s .  In  a d d l c l o n ,  human mothe r s  
interfere much more in the infant's affairs (notably in countries with empirical 
science). The general outcome is that human milestones appear more slowly, but that 
the rates at which repertoire items (being more numerous) and brain walghc develop 
are faster. This contrast does not allow the general statement that humans develop 
mute slowly than other primates. 

O063 

SEXUAL DIFFERENCES IN THE SKULLS OF Pun ! ~gZodg&c~ Uc~'u8 FROM LIBERIA. A Oierbach, 
Klinikum der Johann Wolfgang Goethe-Universit~at, Zentrum der Morphologie, 
Frankfurt am Main, F.R.G. 

A collection of 277 skulls of Pun s ue~us originating from 
northeastern Liberia has been evaluated with respect to sexual dimorphism. Measure- 
manta have been taken to show the entire range of intra-specific differences within 
this collection. To characterize the morphologic divergence between the male and the 
female a Penrose analysis has been accomplished. The sex could be determined in nearly 
all of the adult individuals by using various morphologic characters such as the 
alveoli of the canines. Some characters, however, show a high variability so that a 
determination of sex is only reliable when as many characgurs,as possible are considered. 

0064 

B~HAVICRAL STUDY OF (~D~ANZEES (PAN ~OG~/~DYTES.) G%D~RGOING R~9~ILITATICN IN THE WILD. 
M~A, Donnellyr* A.M. Prince! B. Brotm~n~ K.M. Hentschel, New York Blood Center, New Yor~ 
N.Y. USA 10021 and ~le Liberian Institute for Bic~edlcal Research, PO Box 31, Rc~erts- 
field, Liberia. 

C~rvatic~s ~re ~ on a wild-born but previously captive gr~ of c/~ees 
eight mcmths after their release. These an/reals have been used for research in 
he~tltis viruses and are immune. The release site is an isolated 24 acre island on 
the Little Bassa River near Robertsfield, Liberia. The ~ consists of seven males 
and eight females, aged from 5-9 years. Individual and group behavior is nonral, with 
subgroups fon~ing and changing over time. The animals forage independently with 
s~leme~tal food being pr~yvic]ed several tlraes per week. Nesting behavior was c~rved 
daily. Sick an_~I$ have been t~z-drily removed auld successfully returned. Eventual 
placement in a West African national park is contingent on sufficient group maturity 
and c~iveness tm e.nsul-e that they will be able to defend t~Ives against wild 
p(m~ulaticrLb. 
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0065 
MNEMONIC INTERACTION BETWEEN AND WITHIN CEREBRAL HEMISPHERES IN MACAQUES. R.W. Dory*, 
J.D. Lewine, and J.L. Ringo, Center for Brain Research, University of Rochester, 
Rochester, New York 14647, U.S.A. 

How can one cerebral hemisphere "know" what has transpired in the other? To examine 
questions of this nature five macaques with optic chiasm transected transphenoldally 
have been observed for their ability to use t~e same versus the other eye and hemisphere 
for recognizing previously viewed images. For instance, the monkey is shown a "sample" 
image for 2-4 sec using one eye, and 2-I5 sec after its extinction must choose it via 
the other eye when It is paired against a second image. Fifty different pairs of images 
are used per session. All types of material, e.g., pure color, black and white or 
colored objects, human or monkey faces, number of i~entical items, alphanumeric symbols, 
could be accurately compared (85-100% correct) between hemispheres when only the 
anterior commissure (AC) or the splenium of the corpus callosum (tC) were intact; but 
interhemlspheric performance fell to chance levels if both forebraln commlssures were 
cut. In the "list" procedure "a series of images was presented, and the monkey was 
required co signal any recurrence of a given image, after 0-46 other images had 
intervened, with a tlme lapse of 8-718 sec. ~'irst results show that such comparisons 
using the same eye are significantly better than when initial and subsequent vlewlng is 
performed via different eyes. In one macaque with AC cut and CC intact, performance by 
the left hemisphere was affected only by number of intervening images andnot by elapsed 
time; whereas for the right hemisphere performance also diminished as a function of time 
as well as intervenlng images. General confirmation of such effects would suggest that 
the cerebral hemispheres in primates differ fundamentally in regard to mnemonic 
processing. (Supported by Grant BNS-8208583 from the National Science Foundatlon.) 

IHMUNOGLOBULIN ALLOTYPES IN NON IIUHAN PRIMATES. PHILOGENIC iNCL[ENCES..!.M. DUGOUJON*, 
M_.~. BLANC_.__._.c,--G" LARROUY, H6motypologie Center of CNRS, Purpan Hospital, Av. Crande 
Bretagne, 31300 TOULOUSE, France. 

Twelve allotypic speciftcities C.m(1,2,3,17), G.m(5,10,ll,13,14,21,28), Km(1) and 
eight recently described antigens o~ Bm system, Bm~l,2,3,4,5,b,7,8) were studied in m~e 

: than 700 non-human p r ima tes  be long ing  to  42 spec ies  and subspecies.  We used the c l a s -  
s i c a l  method of  h e m a g g l u t i n a t i o n  i n h i b i t i o n  w i t h  human red b lood c e l l s  coated w i t h  human 
and baboon [gG. All antiglobulins were of human origin. Our findings reveal that all 
samples were negative for Cm(2,3,5,21) and Km(1). Polymorphism was present in some spe- 
cies for other Gm and Bm markers. It was most important in Hominoidea, particularly in 
Chimpanzees. Based on the presence or absence of certain allotypes, we can for example 
distinguish Bornean and Sumatran orangutans. Antigenic sites similar to those in humans 
occur in some species of Cercopithecoidea. Moreover, species of the genus Cercopithecus 
show an important polymorphism of the Bm allotypes permitting to differertiate species 
phylogenetically near. Most species of Ceboidea and Prosimii have no allotypes. 
The study of the various immunoglobulin epitopes is thu~ of interest for the phylogene- 
tic relationship between primate species, and information about evolutionary origin 
of immunoglobulin were obtained. 

0067 

A COLLABORATIVE PRIMATE pROGRAM FOR IN VITRO FERTILIZATION AND EMBRYO CULTURE TO 
STANDARDIZE RESEARCH TECHNIQUES AND INCREASE RESEARCH EFFICIENCY. 
W. R. Dukelow*~ C. E. Pope r and T. J. Kuehl., Endocrine Research Unit, Michigan State 
University, E. Lansing, MI 48823, University of Alabama, Birmingham, AL 35052, and 
Southwest Foundation for Biomedical Research, San Antonio, TX 78284. 

Workers in a number of laboratories have studied primate in vitro fertilization 
and embryonic development. These studies are important but often suffer from a lack 
of standardization. Accordingly, a Multicenter Program for Early Primate Biology was 
established between our three laboratories in an effort to standardize procedures. 
Culture data and media samples are interchanged between the three laboratories to 
allow analysis of media by type and lot number, analysis of spent media and 
standardization of methods of follicular development induction. 

Initial experiments have Just been completed on medium culture techniques using 
a standardized mouse embryo development #ystem. The data has been interchanged 
between the cooperatln E laboratories. Embryos going from 2 to 4 cells averaged 53.7%, 
64.0% and 90.0% for TC 199 + 20% HCS, TC 199 + 20% FCS and a modified Tyrodes medium 
respectively. Embryos going from 4 to 8 cells were 13.0% and 76.1% for the latter two 
media respectively. 
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~EX DIFFERENCES IN THE BEHAVIOR OF INFANT JAPANESE MACAQUES (MACACA FUSCATA) LIVING IN 
A CONFINED TROOP. G. G. Eaton% D. F. Johnson~ B. B. Gllck~ and J. Worlein. Department 
of Reproductive Biology and Behavior, Oregon Regional Primate Research Center, 
Beaverton, OR, USA 97006 and Department of Psychology, Rutgers University, New 
Brunswick, NJ, USA 08903 

Behavioral interactions of I0 male and 12 female infants were recorded from birth to 
52 weeks of age. Males playe d more frequently and played in larger groups than females. 
Both sexes played more frith relatives than with nonrelatives. Males mounted more than 
f e m a l e s ,  and bo th  sexes  mounted f e m a l e s  more than  ma le s .  Both sexes  mounted r e l a t i v e s  
more t han  n o n r e l a t i v e s .  Females groomed more t han  m a l e s ,  and groomed female  r e l a t i v e s  
most f r e q u e n t l y .  Males did no t  show a p r e f e r e n c e  fo r  p a r t n e r  g e n d e r ,  bu t  did groom 
r e l a t i v e s  p r e f e r e n t i a l l y .  Other  monkeys pun ished  ( c o n t a c t  a g g r e s s i o n )  female  i n f a n t s  
more than male infants, but both sexes were punished most frequently by female relatives 
(other than the mother). Mothers displayed differential treatment toward male and 
female infants: they broke contact with male infants more than with female infants. 
Infants of both sexes broke contact with their mothers at the same rate. These findings 
indicate that sexually dimorphic behaviors emerge very early in Japanese macaque develop- 
moat, and the differential treatment of male and female infants by their mothers and 
other female relatives contributes to these early sex differences. 

0069 

KINSIIIP AND AFFILIATIVL IIITZKAC'rlo:: U: t,;',!:!.T "rTIALE gOOTY MANCABEVS (Cercoc.ehus..atv,~Z.). 
3" L. Ehardt, Department of Anthropology, University of Geor:;In. ~thens, r:A lrqA 30602, 
and Yerkes Rc.gional P r imate  Resea rch  C e n t e r ,  F~ory U n i v e r s i t y ,  A t l a n t a ,  GA USA 30322. 

A 14-month s t udy  of  30 a d u l t  f e n ~ l e  memhers of  a c a p t i v e  group of  soo ty  mangabt, ys ,  
housed a t  the  F i e ld  S t a t i o n  of  Yerkes  Regional  P r ima te  Research  C e n t e r ,  i n v e s t i g a t e d  the  
i n f l u e n c e  of  m a t r i l i n e a l  r e l a t e d n e s s  upon s o c i a l  o r g a n i z a t i o n .  Rates of a f f i l t a t i w ,  be- 
h a v i o r  were compared between k in  and nonkin to d e t e r m i n e  w h e t h e r ,  as  in c l o s e l y  r e l a t e d  
taxa  such as  baboons ,  i n t e r a c t i o n s  among m a t r i l i n e a l  r e l a t i v e s  s i g n i f i c a n t l y  exceed in -  
teractions among nonrelatives. Adult females groomed, were annroached by, were in con 
tact with and in proximity to kin significantly more than nonkln, floweret, for approach 
,~erformed by the females and grooming received by them, kin and nonkln interactions we, re 
not significantly different and the females did not interact more than expected with 
their relatives. Further examination of the data suggested that the significant kin e~ 
fects were predominantly due ~o interaction with infant offspring. Analysis of rates 
other than that between mothers and infants indicated that adult Females ,ild not interact 
significantly more than expected with their kin for any behavioral category. As such, 
mangabey social organization appears less structured by kinship than in other species. 
(This work supported in part by Nil! core research grant #RRO0165 to the Yerkes Regional 
Primate Research Center.) 

OO70 

PRIMATE PEST PROBLEMS IN KENYA HOTELS AND LODGES. D. Eley* and J. Else, 
Institute of Primate Research, National Museums of  Kenya. NAIROBI , KENYA. 

The p r e s e n c e  of  nonhuman p r i m a t e s ,  as  p e s t s ,  i n  and around t o u r i s t  f a c i l i t i e s  i s  a 
f r e q u e n t  c o m p l a i n t  and poses  many p rob l e ms .  T o u r i s t s  b e in g  a t t a c k e d  o r  i n t i m i d a t e d ,  
food raiding in dining areas and disturbance of garbage disposal constitute a public 
health hazard. However the majority of Hotel ,Managers treat the presence of primates 
more as a tourist attractant than a deterrant. Basic information about the problem was 
obtained by means of a questionnaire sent to 74 tourist facilities throughout Kenya. Of 
the 64 responses, 44 reported primate pest problems with baboons and vervets as the pri- 
mary culprits. Particular attractants include facilities with partially enclosed dining 
areas, where food is in view, and tourists offering or teasing the primates. The type 
of  ga rbage  d i s p o s a l  i s  a l s o  a f a c t o r  in  some a r e a s .  Over h a l f  of  the  h o t e l s  s u r v e y e d  
make some a t t e m p t  a t  c o n t r o l l n g  the  p r i m a t e s .  A f o l l o w - u p  a t  those  f a c i l i t i e s  w i t h  
s e r i o u s  problems shows t h a t  r e g a r d l e s s  of  c o n t r o l  m e a s u r e s ,  t h e  t o u r i s t  i n t e r e s t  i n  the  
p r i m a t e s  and f e e d i n g  them p e r p e t u a t e  t he  s i t u a t i o n .  A p r e v e n t a t i v e  program i s  b e in g  
deve loped  to  e d u c a t e  the  p u b l i c  as to  the  r e s u l t a n t  p roblems  and h a z a r d s  of  such 
actions. 
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REPRODUCTIVE SEASONALITY IN CAPTIVE VERVET MONKEYS, Cereopi~hecus aethiops. R.M. Eley, 

A.S. Hutchinson* and J.G. Els% Insititute of Primate Research National Museums of 
Kenya, Nairobi, Kenya. 

Seasonal effects upon reproduction were evaluated over a four year period in vervet 
monkeys either caged individually or in single mate harem groups. In the harem groups 
a birth peak existed between October and February, when over 751 of births (62 of 80) 
occurred. This corresponds to fertile matings between Ray and September. Births in 
July, august and September (n-ll) were in part a response to early death of the 
previous infant. The ability to conceive "off season" was further sho~rn when males 
were first introduced into all-female groups in October. Of 22 females 12 conceived 
and 10 gave birth between April and August. Individually caged females (n=16) were 
shown to cycle throughout the year with the greatest incidence of normal cycles (length 
20-50 days) during the period July to October. Testicular size of males in individual 
cages was greatest between June and September but no annual effects upon plasma testo- 
sterone nor spermatogenesis were observed. Results indicate that although some 
seasonal effects are demonstrable in the physiology and endocrinology of the vervet, 
the seasonality of births may be due to additional factors. 

0O72 

The Prolonged Intermenstrual Interval in the Vervet Monkey, Cereopithecu8 ae~h~opg. 
R.M. Eley and R. Tarara, Institute of Primate Research, National Museums of Kenya. 

Intervals between menstruation in excess of 50 days constituted 17.4Z (98 oI 562) of 
all intervals and 37.2% of time over s four year period in 29 indlvidually caged 
animals. In a subgroup of 10 animals contributing 462 months of data the prolonged 
"menstrual cycles" amounted to between 21% and 51! of all cycles ongoing in any one 
month. These prolonged cycles started during any month of the year, however, the least 
incidence occured in July to October which closely corresponds to the time of the 
breeding peak in the Institute's outdoor harem groups. Analysis of weekly blood samples 
showed that in many cases plasma steroids rose and fell throughout the period and the 
apparent amenorrhea was not associated with ovarian shut down. In a more de tailed 
study blood was harvested bldaily. Results showed that in at least 50% of cases 
progesterone profiles and estradiol peaks were not different than in normal (20-50 
days) cycles. The degree of endometrial development and its subsequent responsiveness 
to luteolysis is currently being investigated in order to determine why menstruation 
failed or was so reduced so as not to be detectable by gross examination of vaginal 
swabs .  

0073 

CLOHIPHENE CITRATE EFFECTS UPON P~RIOVULATORY ENDOMETRIAL DEVELOPMENT AND PERIPHERAL 
HO:4ON~S IN THE BABOON. R.M. Ele~: R. Tarara~ M. Suleman t D.S. Ele~ and K.G. Gould. 
Institute of Primate Research, National Museums of Kenya, Nairobi, and Yerkes Regional 
P r i m a t e  R e s e a r c h  C e n t e r ,  Emory U n i v e r s i t y .  A t l a n t a ,  30322.  

Clomiphene c i t r a t e  i s  used  t o  s y n c h r o n i z e  o v u l a t i o n  f o r  ~n v ~ t ~  f e r t i l i z a t i o n  o r  
a r t i f i c i a l  i n s e m i n a t i o n .  Drug a c t i o n  upon e n d o m e t r i a l  d e v e l o p m e n t  was a s s e s s e d  i n  12 
r e g u l a r l y  c y c l i n g  baboons  (P. anubi8). Animals  were  t r e a t e d  w i t h  1OOmg on e i t h e r  d a y s  
6-~0  ( T ; , n - 8 )  o r  10 -14(T2 ,  n=4) o f  t h e  m e n s t r u a l  c y c l e  and i nduced  to  o v u l a t e  w i t h  hcG 
two days  a f t e r  c e s s a t i o n  o f  t r e a t m e n t .  E n d o m e t r i a l  h i s t o l o g y  was a s s e s s e d  by b i o p s i e s  
t a k e n  | and 5 o r  3 and 7 d a y s  a f t e r  hCG. B i o p s i e s  we re  t a k e n  f rom n o n - t r e a t e d  c y c l e s  
for comparisons. Treatment had an antiestrogenic effect on perineal skin causing de- 
turgescence on days II.6ZI.7 and |4.2• as compared to 19.0Z2.2 in controls. Treat- 
mant or biopsy had little effect on hormone concentrations or cycle length. The endo- 
met r ium o f  t r e a t e d  a n i m a l s  had f e w e r  m i t o t i c  f i g u r e s ,  d e c r e a s e d  t o r t u o s i t y  o f  g l a n d s  
and d e c r e a s e d  v a c u o l a t i o n  o f  g l a n d u l a r  e p i t h e l i u m  when compared w i t h  t i m e - ~ a t c h e d  
c o n t r o l  t i s s u e .  R e s u l t s  i n d i c a t e  t h a t  i n a d e q u a t e  e n d o m e t r i a l  deve lopmen t  c o u l d  c o n t r i -  
b u t e  to a lower success of pregnancy followin~ clomiphe~e ~reatment. 
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SOCIAL FACILITATION OF AGGRESSIVE BEHAVIDR IN PAIRS OF SAGUINUS 
FUSCICOLLIS. 
G. Epple* and M.C. Alvear io r Monell Chemical Senses Center, Phi ladelphia 
19104, USA and German Primate Center, 3~00 G6ttingen, Germany. 

[he e f f ec t  of  the presence or absence o f  the mate on the display o f  
a g g r e s s i v e  b e h a v i o r s  d i r e c t e d  a t  s t r a n g e  c o n s p e c i f i c s  ~as t e s L e d  i n  
a d u l t ,  p e r m a n e n t l y  c o h a b i t i n g  m a l e - f e m a l e  p a i r s .  Each male and each  
f e m a l e  s u b j e c t  was a l l o ~ e d  t o  i n t e r a c t  w i t h  a s t r a n g e  ma]e or a s t r a n g e  
Female for  lO minutes. Ihe subjects were tested both, Nhen alone with 
the stranger in a familiar test room, and when residing in the testroom 
with t h e i r  males. Each subject encountered 2 d i f f e r e n t  strange males 
and 2 d i f f e r e n t  strange Females, both in the absence and in the presence 
of the mate. Male and female subjects showed higher levels of  aggressive 
behavior when encountering the st ranger  in the presence of t he i r  mates 
than when alone with the s t ranger .  I t  is concluded that the pr3sence o f  
a familiar l i v i n g  partner facilitates the display of aggression against 
unfamiliar conspecifics. 

0075 

CHARACTERISTICS OF CIRCADIAN RHYTHMS IN CEBID MONKEYS: Aor Crivs162 
grlecimcmbra and C a Z l ( t h r l x  j . j a o e h u l .  H.G. E r k e r ~  and A . T h i e m a n n - J ~ e r  r 
X . f .  B i o l o g i e  XXX, Univ .TQbingen ,  MorgensteLLe ZS,D-74OO T~blngen,W.Germany 

In 11 n i g h t  monkeys and $ common marmose t s  h e l d  unde r  d i f f e r e n t  c o n s t a n t  
l i g h t i n g  c o n d i t i o n s  and L D - s c h e d u l e s ,  e l e c t r o a c o u s t l c  r e c o r d i n g s  o f  t h e  
a c t i v i t y  rhythm end some t e l e m e t r i c a l  body t e m p e r a t u r e  = e s a u r e m e n t s  were  
c o n d u c t e d  i n  o r d e r  to  c h a r a c t e r i z e  t h e  f e a t u r e s  o f  t he  u n d e r l y i n g  endo-  
genous  ( c i r c a d i a n )  t im ing  s y s t e m s .  Depending on l i g h t  i n t e n s i t y  and t h e  
d u r a t i o n  o f  e x p e r i m e n t  t h e  p e r i o d  l e n g t h  os t h e  f r e e r u n n i n g  c i r c a d i a n  
a c t i v i t y  rhythm (CAR) v a r i e d  b e t w e e n  24.5  and 26.3 h r s  in  Angus, and from 
ZZ.8 - 23 .9  h r s  in  r  High i t - i n t e n s i t i e s  i n  one Angus l e d  to an 
i n t e r n a l  d e s y n c h r o n i z a t i o n  b e t w e e n  body t e m p e r a t u r e  (Y-24.4 h) and CAR 
0F-ZS.S h) whereas  t he  f e e d i n g  rhy thm d i s a p p e a r e d .  Some o f  t h e  CaZZir 
i n  LL showed a s o c i a l l y  i n d u c e d  p s e u d o - s ~ l i t t i n g  o f  t h e i r  s  CAR. 
In Angus t h e  CAR c o u l d  be e n t r a i n e d  by LD-cyc le s  v a r y i n g  from 22:2 to  
O . S : 2 3 . 5  h ,  bu t  no t  by S-min .  p h o t o p e r i o d s  and 50-mln .  D - p h a s e s .  L i g h t  
p u l s e  e x p e r i m e n t s  w i t h  Aotua l e d  to  a p h a s e  r e s p o n s e  curve  shaped  as i n  
o t h e r  n o c t u r n a l  mamHls :  i . e .  d e l a y s  f rom 0-IOO ~  and advance  s h i f t s  from 
IOO-360 ~ ( a c t i v i t y  o n s e t = o n ) .  The r e s u l t s  i n d i c a t e  i n  bo th  s p e c i e s  a w e l l  
d e v e l o p e d  c i r c a d i a n  t i m i n g  s y s t e m  o f  a mo d e ra t e  d e g r e e  o f  p l a s t i c i t y .  

0076 

HILLTRIBE PEOPLES AND PRIHATE CONSERVATION IN THAILAND. Ardith A. Eudey, Department of 
Anthropology, Universlty of Nevada, Reno, NV U.S.A. 89557 

In Thailand there are more than 300,000 h i l l t r ibe  people, most of whom practice some 
form of slash-and-burn agriculture in marginal areas where forest habitat and populations 
of primates and other wi ldl i fe may have remained relatively intact. The Hmong (M~o) 
people, the second-most numerous population, entered Thailand from Indochina during the 
past hundred years, and their expansion into the western mountains is contributing to the 
loss of lower montane forest over 800 meters in wi ldl i fe sanctuaries including Huai Kha 
Khaeng and Thung Yai due to the practice of true shifting cultivation in the i l legal pro- 
duction of opium. The increase in l~nong population numbers may be associated with their 
economic success based on this cash crop. Hunting of primates for food or as agricultural 
pests also characterizes l~ng behavior. Resettlement of the Hmong may threaten them with 
cultural disintegration and would not necessarily lead to reduction of habitat destruc- 
tion: resettlement programs have themselves been implicated in forest loss. Development 
of local management programs by which the Hmong people may benefit from agricultural re- 
forms and be incorporated into the conservation of the sanctuaries appears to be a more 
effective solution to the problem. 
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Hothers and daughters in Callitrichid families. S. Evans, Department of Psychology, 
University of Stirling, Stifling, FK9 4LA, Scotland, UK. 

It is a well established fact that in Callitrichid social groups only a single female 
breeds. Urine samples were collected from six common marmoset daughters living in 
their family groups and levels of urinary pregnanediol were measured by radio- 
immunoassay to establish whether these females showed ovarian cyclicity. Daughters 
did not show ovarian cycles when housed with their families but cyclicity was 
quickly established when the females were removed. Extensive observations on common 
marmoset families have not revealed any obvious behavioural ways in which mothers 
suppress their daughters and the mother/daughter relationship is for the most part 
amicable. However, twin daughters often engage in a 'twin fight' at approximately 
seven months and there is frequently an obvious dominance relationship between them 
by the time they are subadults. On pairing dominant twins bred significantly earlier 
and when twins were housed together with an unrelated male the dominant twin was the 
one that bred. These findings indicate how the status of a daughter in her family 
can influence her future reproductive success. 
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THE CARIBBEAN PRIMATE RESEARCH CENTER. D. F a l k ,  Dept .  Anatomy,  Univ .  o f  
P u e r t o  Rico S c h l .  o f  M e d i c i n e ,  San J u a n , - ~  Rico f 0936 .  

The C a r i b b e a n  P r i m a t e  R e s e a r c h  C e n t e r  (CPRC), wh ich  i s  a f f i l i a t e d  
w i t h  t h e  U n i v e r s i t y  o f  P u e r t o  Rico  S c h o o l  o f  }4edic ine  in  San J u a n ,  o f f e r s  
a v a r i e t y  o f  r e s o u r c e s  f o r  p r i m a t o l o g i s t s .  B e h a v i o r a l  and d e m o g r a p h i c  
d a t a  may be c o l l e c t e d  f rom t h e  c o l o n y  o f  650 f r e e - r a n g i n g  r h e s u s  monkeys 
t h a t  i n h a b i t  Cayo S a n t i a g o .  B i o m e d i c a l  r e s e a r c h ,  on t h e  o t h e r  h a n d ,  may 
be c a r r i e d  ou t  a t  t h e  S a b a n a  Seca  f a c i l i t y  o f  t h e  CPRC, wh ich  h o u s e s  
caged  and c o r r a l l e d  monkeys  o f  t h e  g e n e r a  Cebus , S a i m i r i ,  A o t u s ,  Macaca ,  
and E r ) , t h r o c e b u s .  A t h i r d  f a c i l i t y  a t  t h e - - ~ o l  o - ' ~ i c T - ~  ~rovx--i-'d'e's- 
a r e p o s i t o r y  f o r  o v e r  600 }4. m u l a t t a  s k e l e t o n s  t h a t  d e r i v e d  f rom t h e  
Cayo S a n t i a g o  c o l o n y .  The~e ~ n s  a r e  p a r t i c u l a r l y  v a l u a b l e  f o r  gen -  
e t i c  s t u d i e s  s i n c e  m a t e r n a l  g e n e a l o g i e s  a r e  known f o r  mos t  o f  them.  Re- 
s e a r c h e r s  w i s h i n g  t o  l e a r n  more a b o u t  t h e  CPRC s h o u l d  c o n t a c t  i t s  D i r e c t -  
o r ,  Dr. Delwood C o l l i n s .  

0079 

NON-OCCLUSIVE COPPER INTRA-VASAL DEVICE (IVD) FOR CONTROL OF MALE FERTILITY. 
A. Farooq, S. Hokkapati, H.M. Kapur and K.R. Laumas, Departments of Reproductive 
Biology and Surgery, All India Institute of Medical Sciences, New Delhi,INDIA 110029. 

With the objective of developing a long term, reversible and non-occlusive method 
of male s a 2.5 cm long copper wire (0.25 mm diameter} was inserted in 
the vas deferens of rhesus monkeys. Examination of semen samples obtained by electro- 
vjaculatiun showed that the copper IVD caused a remarkable decrease in sperm motility 
and increase in the percentage of dead and decapitated sperm. Seven male rhesus 
mmkeys of proven fertility were inserted with the IVD bilaterally and were subjected 
to fertility tests after one month of post operative rest. Out of 60 matings with 
cycling females of known fertility, 50 were infertile while IO were fertile. Eight 
of the fertile matings were between 13 and 20 months after the insertion of IVD. The 
overall results, when co~ared with fertility in the breeding colony, showed that the 
fertility inhibition produced by the copper IVD was highly significant (p~. O. OO1). 
The results will be discussed with reference to the possible mode of action of the 
copper IVD in rendering the spermatozoa immotile. 
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DEMOGRAPHIC TRENDS IN THE ALOUATTA PALLIATA AND CEBUS CAPUCINUS POPULATIONS OF 
SANTA ROSA NATIONAL PARK, t'O3"TA--RTCA 
L.M. Fedigan, Dept. of Anthropology, Univ. of Alberta, Edmonton, Alberta, Canada T6G 2H4 

Exhaustive census in ]983-84 by a modified ho(ne range technique yielded data on 22 
groups of howler monkeys and 22 groups of cebus monkeys in the iOOkm 2 Santa Rosa Park, 
which were used to analyze current demographic patterns of the park's primate populations 
Statistics previously used to indicate whether neotropical primate populations are stable 
declining, or increasing, include mean group size, socionomic sex ratio, proportion of 
females with infants, and the ratio of immature to mature individuals in the population. 
Such data are available on other populations of Alouatta pal l iata, and comparisons with 
them suggest that the howler population in the par--~k--T's-sta-b-l-e~-IF6w demographic analyses 
for cebus are available, however aspects of Cebus population characteristics can be 
compared to those of Alouatta in the park, an-'d-~-6 a previous census by Freese in 1973. 
Although both species now h~e similar total populations, mean group sizes, and density 
estimates, the vi tal  statistics di f fer,  including fecundity and survivorship, as well as 
the socionomic ratios described above. The overall indication is that the cebus in Santa 
Rosa Park represent a younger and expanding population than the howlers. These di f fer-  
ences between the two species are evaluated in relation to their different l i fehistory 
~arameters. social systems, and habitat preferences. 

0081 

LNOREKXA ~!ERVOSA: A U ~ N  F ~ L I C  REPRODUUFIVE S'FRATIC(;Y? J . R .  Fe ie rnmn,  V i s t a  S a n d i a  
llospital, Albuquerque, NH, USA 87113. 

Anorexia nervosa (AN) is a human behavioral variant described in a small subset of up- 
per socioeconomic status (SES) adolescent females characterized by the re]entless pursuit 
of thinness in the presence of food abundance. Body fat is reduced to the point at which 
amenorrhea develops; this reduced weight is maintained for several years, after which 
weight is regained, menses resumes, and conception may occur. Although currently concep- 
tualized as a psychiatric illness, AN also has characteristics compatible with n sex-spe- 
cific reproductive strategy. AN affects females near their peak of fertility and permits 
female choice regarding conception, although not copulation. Female choice implies a 
choice to a male offer. AN may represent a female counterstrategy to actual or perceived 
threat of male choice when that choice could lower female fitness. Although male choice 
currently may be the exception rather than the rule, it may have played a more signifi- 
cant role in our evolutionary past. The relationship between AN and SES is intriguing. 
The psychiatric literature assumes upper SES leads to AN, although a competing sociobio- 
logical hypothesis suggests AN, as a reproductive strategy, mey have led to upper SES. 
The existing literature does not allow us to differentiate between these two competing 
hypotheses. 

0082 
FOOD-OFFERING IN COTTON-TOP TAMARINS, ~AC.IIrNUS O. OEDIPUS. 
A,T.C.Feistner, Psychology Dept. , Univ. of Stirling, Stirling FK9 4LA, Scotland, U.K. 

Cotton-top tamarins appear to share food more than any other species of primate. 
Quantitative data were collected from 4 families of cotton-tops and 2 of common 
marmose t s  ( C a l l i t h r i x  i -  j a c c h u s ) .  The f a m i l i e s  r a n g e d  i n  s i z e  from 6 - 1 2  a n i m a l s  and  
l i v e d  i n  s p a c i o u s  i n d o o r - o u t d o o r  h o u s i n g .  A b r i e f  d e s c r i p t i o n  o f  the p o s t u r e  and v o c a l -  
i s a t i o n  i n v o l v e d  i n  f o o d - s h a r i n g  among S . o e d i p u ~  w i l l  be g i v e n .  The main d i r e c t i o n  o f  
d o n o r - i n i t l a t e d  food  exchange  was f rom b r e e d i n g  a d u l t s  to  t h e i r  y o u n g e s t  o f f s p r i n g .  
L i t t e r - m a t e s  were  n e v e r  o b s e r v e d  t o  s h a r e  food  w i t h  one  a n o t h e r .  The o l d e r  s e t s  o f  
o f f s p r i n g  i n f r e q u e n t l y  o f f e r e d  food  b u t  o f t e n  a l l o w e d  food  to  be t aken  f rom them by  the  
y o u n g e s t  s e t .  S h a r i n g  be tween  a d u l t s  a p p e a r e d  to  v a r y  w i t h  the  s t a t e  o f  t he  f e m a l e ' s  
r e p r o d u c t i v e  c y c l e .  A l l  f a m i l y  members a r e  r e l a t e d  t o  the  same deg ree  ( r~O.5 )  so food  
d i s t r i b u t i o n  i s  p r o b a b l y  a f u n c t i o n  o f  n e e d .  A wide  r a n g e  o f  foods  was o b s e r v e d  b e i n g  
o f f e r e d  i n c l u d i n g  f r e s h  f r u i t  and  p e a n u t s  ( f r o m  t h e i r  u s u a l  d i e t ) ,  p r i z e d  p r o t l n a c e o u s  
food  ( l i v e  l o c u s t s )  and h i g h - c a l o r i e  a r t i f i c i a l  f ood  ( r u s k ) .  In a n u c l e a r  f a m i l y  w i t h  
p a t e r n a l  and  s i b l i n g  p a r t i c i p a t i o n  i n  c a r e - g i v i n g ,  s h a r i n g  food  may be a means o f  
i n c r e a s i n g  inclusive fitness. 
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O083 

EARLY ANTHROPOIDS IN AFRICA AND SOUTH AMERICA. J, G, FLEAGL~, Dept. of Anatomical 
Sciences, State University of New York, Stony Brook, New York. 

The earliest higher primates are from Ollgocene deposits in Egypt, Colombia, and 
Argentina. There is considerable debate over the phyletlc relationships between the 
early African anthropoids and those from South America. Many authorities have argued 
that platyrrhlne monkeys evolved from some group of proslmlans or an unknown group of 
higher primates that entered South America from North America. Others have suggested 
that platyrrhlnes evolved from an African anthropoid stock that rafted across the South 
Atlantic. 

New primate fossils from both Egypt and South America have greatly increased our 
understanding of 011gocene anthropoid morphology. In many aspects of their dental, 
cranial, and skeletal anatomy, the Egyptian anthropoids are far more primitive than 
living catarrhlnes and resemble platyrrhlnes. Furthermore, recently discovered teeth 
of late Oligocene platyrrhlnes from Argentina are strikingly similar to the Egyptian 
anthropoids and more primitive than any living New World monkey. All of this evidence 
supports an African rather than a North American origin for platyrrhlnes. 

This research was funded in part by BNS 8210949 from the National Science 
Foundation and 2440-82 from the National Ceographlc Society. 

OO84 

EFFECTS OF TIIE CONSUMPTION OF HUMAN FOODS ON THE ACTIVITY BUDGETS OF %~40 
TROOPS OF BABOONS, PAPIO ANUBIS, AT GILGIL, KENYA. E, L. Forthm~n Ouick, 
Research Dept., L. A. Zoo, Los Angeles, CA USA 90027. 

The relationship between activity and consumption of human foods was 
studied during the 1981 crop season in 40 baboons from PHG and WBy troops. 
6 h of data on location, activity and consumption of human vs. natural 
forage were obtained for each subject. Although for both troops, human 
foods were eaten infrequently compared to natural forage, the frequency 
of human food consumption was higher for WBY, which ranged in an area of 
higher human population density. WBY often consumed high calorie, cooked 
maize meal, while PHG ate mostly unprocessed crop foods. There was a sig- 
nificant difference between the overall activity patterns of the two 
troops. PHG spent 41% of their time foraging/feeding and 26% resting. 
In contrast, WBY foraged 27% and rested 41% of the time. It is concluded 
that although the Gilgil baboons studied invested little time in the con- 
sumption of human foods, even low levels of consumption could produce pro- 
found alterations in activity patterns. Variability between the troops 
may result from differences in caloric density of the foods more than 
from differences in spatial concentration or frequency of consumption. 

0085 

HATRILINES, HULTI-HALE GROUPS, AND POLYGYNY: THE MONKEY-LIKE SOCIAL SYSTEH OF THE 
SPOTTED HYENA (Crocuta c rocu ta ) .  L.G.Frank, Huseum of  Vertebrate Zoology, U n i v e r s i t y  o f  
C a l i f o r n i a ,  Berkeley, CA, USA 94720. 

A four  year study o f  spotted hyenas ~n Kenya's Hasal Hara National Reserve has 
revealed a form o f  socia l  o rgan iza t ion  unique among carnivores but markedly s i m i l a r  to 
that o f  many monkeys: females stay in t h e i r  natal clan to breed wh i le  males disperse at 
puberty and become t rans ients  before even tua l l y  s e t t l i n g  in a new group. Dominance 
h ie ra rch ies  in both sexes are cons is tent  across d i f f e r e n t  measures d f  rank and appear to 
be s i g n i f i c a n t  in determining reproduct ;ve success. Only the alpha male was seen to mate 
and a l l  evidence suggests a high degree o f  polygyny. Daughters o f  h igh- rank ing females 
re ta in  close t ies  to t h e i r  mothers, and female rank appears to be s o c i a l l y  i nhe r i t ed .  
Sons o f  the alpha female were the only  n~ales not subordinate to females and dispersed at 
a l a t e r  age than other males; the alpha female raised only  males over a f i v e  year 
per;od. The unique socia l  s tatus o f  these males, in the context o f  a h igh ly  polygynous 
mating system, suggests that the s e l e c t i v e  advantage o f  high rank among females may be 
rea l i zed through the reproduct ive success o f  sons. Ecological and behaviora l  f ac to rs  
under ly ing th is  systm in a large predator  w i l l  be discussed in r e l a t i o n  to theor ies  
o f  primate socia l  evo lu t ion .  
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0086 

FOOD SELECTION OF LEMUR CATTA AND LEMUR FULVUS. 
J. U. Canzhorn, Duke University Primate Center, Durham N.C. 27705, USA and 
Abt. Verhaltensphysiologie, Univ. TObingen, W-Germany. 

Food selection of a group of Lemur caCta and a group of lemur fulvus has been 
s t u d i e d  in a 1.4 a c r e s  " N a t u r a l  H a b i t a t  E n c l o s u r e "  a t  t h e  Duke U n i v e r s i t y  P r ima t e  
C e n t e r .  77 d i f f e r e n t  p a r t s  of  22 p l a n t  s p e c i e s  have  been a n a l y s e d  fo r  t h e i r  m i n e r a l  
contents and their concentrations of primary and secondary plant compounds. 
Lemur carts feeds as a generalist and its food choice is little influenced by 
d i f f e r e n t  p l a n t  compounds. L . f u l v u s  f e e ds  more s e l e c t i v e l y  and chooses  i t s  food 
depend ing  on the  c u m u l a t i v e  e f f e c t s  of p r o t e i n s ,  a l k a l o i d s ,  t a n n i n s ,  and p o s s l b l y  
s o l u b l e  s u g a r s .  Th is  s tudy  on c a p t i v e  a n i m a l s  i s  c o m p a t i b l e  w l th  Sussman ' s  f i e l d  
work and can e x p l a i n  h i s  f i n d i n g s  by the  d i f f e r e n t  r e a c t i o n s  of t h e s e  two l emur -  
s p e c i e s  to  chemlca l  p l a n t  compounds. 

0087 

VOCALIZATIONS OF AZZenopitheeu8 nig~ov~ridis AND FHYLOGENETIC AFFINITIES WITH 
CERCOPITHECINAE AND PAPIONINAE. J.P. Gautier, Unlv, de Rennes, Station biologique de 
Paim pont, France. 

AZZenopithecus nigvoviridus (Lang 1923) has been p r e v i o u s l y  d e s c r i b e d  as a s p e c i e s  
b e l o n g i n g  to  the  genus CereopiLhecus (Pocock 1903) .  F u r t h e r  a n a l y s i s  of  d i f f e r e n t  
m o r p h o l o g i c a l  and ana tomica l  c h a r a c t e r s  o r i n g s  him n e a r e r  e i t h e r  to the  i.enus c~ r~o-  
~{~ht~:~:t~ or  the  g. ErythPoeebu~, Cereoe~bu~, Fap~o or  even  g.  Maoaea (} t i l l  1966). 
More r e c e n t l y ,  a s tudy  of chromosomal e v o l u t i o n  has led  D u t r i l l a x  (1982) to c o n s i d e r  
t h i s  s p e c i e s  as the  c l o s e s t  one to the  h y p o t h e t i c a l  a n c e s t o r  of  the C e r c o p i t h e c i n a e  
which i s  i t s e l f  s l i g h t l y  more e v o l v e d  than  the  P a p i o n i n a e .  The s tudy  uf  voca l  
r e p e r t o i r e  has been conducted  on a c a p t i v e  g roup  o f  t h i s  s p e c i e s  in o r d e r  to c o n f i r m  
these phylogenetic affinities. Results show that: I/most con~.on vocalizations of 
AZlenopitheeus posses s  a physical structure close to that of the calls of arboreal 
Cer~.opitheeus species, especially C. niet~tans and C. cephus.; 2/ loud calls of the 
a d u l t  male  d i f f e r  from a l l  t ype s  of  loud c a l l s  c u r r e n t l y  known in Ccrcopith~cu~ 
species and display soue structural affiniLies with those of Cercooebus species. 

O ~  

FRUIT CHOICE BY FRUGIVOROUS FOREST liOn, KEYS: RELATIO,~S WITH FRUIT tl)RPHOLOGY A~D NU - 
TRIENT CONTENT. A.Gautier-Hion ~ . C.Sourd. R.Ouris. Station biologique de Paimpont, Univ. 
of Rennes, France. 

The objective of the study was:l/ to demonstrate the existence of f ru i t  choice by 
monkeys among f ru i t  species eaten by frugivorous Vertebrates, 2/ to analyse the specifi- 
c i ty of selected f ru i t  species in terms of f ru i t  physionomy and nutr ient  content. 122 
f ru i t  species have been described in terms of size, color, quality of the edible flesh, 
presence/absence of husks and stones. The nutrients of 30 f ru i t  species have been ana- 
lysed. Resu]ts show that: I /  four classes of f ru i t  may be defined according to their de- 
creasing selection ratio: highly selected; neutral ; avoided; total ly  rejected; 2/ i t  is 
possible to define a morphological syndrome of "monkeys f ru i t "  which significantly d i f -  
fer from syndromes of other consumers. A tentative analysis is made to relate morpholo- 
gical characteristics of f ru i t  to their nutrient content. The discussion considers how 
such a morphological syndren~ could have evolved under the preSSure of their consumers, 
which play a prime role as seed-dispersers. 



Paper and Poster Sessions 

0089 
PAIR-BONDING FUNCTION OF SIAMANG (HYLOBATES SYNDACTYLUS) DUET 
SONG. 
~ ,  Anthropological Institute, University Ziirich- Irchal, 
Winterthurerstrasse 190, CH-8057 Zfirlch, Switzerland. 

Slanmng gibbons produce long and complex duet songs. Although 
hypothetical mechanisms have been set forth to explain the evolutionary 
constraints for the development of duetting, only one of them could 
reasonably account for the tremendous complexity of the siamang duet song. 
The hypothesis that duetting might act as a reinforcement of the pair bond 
has repeatedly been suggested for several duetting bird and prinmte species. 
Until now, investigations which actually could demonstrate the premises 
underlying the pair-bonding hypothesis were lacking. Two newly formed pairs 
of captive slamangs have been observed. Qualitative and quantitative 
investigations of duet songs have been carried out in different temporal 
stages of pair formation. The results proffer concrete data, that a pair- 
bonding effect has actually to be assigned to the sianmng duet song. 

341 

WIDESPREAD PAPILLOMA IN THE ORAL MUCOSA IN A CHIMPARZEE, Pan z1~ogZod!ites. 
W.R. Glad, MD, Primate Section, Krlstlansand Zoo, 4600 Kristiansands Norway. 

A relative rapid onset of widespread papillomatous tissue in the oral mucosa in a 7 
year old male chimpanzee was observed. Affected tissue include major parts of the 
mucosa of vestlbulum oris and parts of ginglva and tongue. Changes remain unaltered 
over the past year and does not seem to affect the individual. Onset occured during a 
period of marked stress. Electron microscopic examination ("negative staining" - 
techniques) has not disclosed viral/viral-like particles. Histological examination 
shows epithelial hyperplasia of papillomatous charater with no indications of surface 
space coruiflcation or reactive changes. Further EM - and histological work up will 
be completed shortly. Reports on papilloma in the chimpanzee seem sparse as compared 
to the frequency of oecurence s man. Comparison with papillomatous diseases in man 
is made and the question of whether physical and/or psychological stress may be a 
precipitating factor in the development of this condition is addressed. 

W~T APES PAINT AND WHY--BEHAVIORAL ORIGINS FOR GRAPHIC PATTERNS. 
H. S. R. Glaser, FB. Biologie, J.-Liebig-Univ., K.-Gl~cknerstr. 21, 
D-6300 Giessen, West Germany. 

Paintings made by 6 chimpanzees and 5 orangs on llgO sheets under 
standard conditions and the behavior related to their production 
have been evaluated. Painting in chimpanzees is derivable in large 

D art from grooming activity and representative of its appetitive phase. 
ystematic scanning movements (exploratory) and approach-withdrawal 

motor patterns, among others, are recruited for the production of 
repetitive and symmetrical graphic configurations, such as fans, 
crossed circles and approaches to the "mandala" and "cephalopod" 
stages in child art. The "reversed fan" is seen to be based on the 
rejection of an object, the brush, a satiation effect at the end of 
a session; it need not require a "fan image" in the chimpanzee, 
as Desmond Morris hypothesized. Other graphic innovative patterns, 
under visual control, may be considered to lie within the fuzzy set 
confines of art. The general parsimonious assessment does not negate 
the emergence in chimpanzees of rudimentary aesthetic faculties. 
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0092 

�9 5~ RELA%ION OF I~YPACORTIC~,L Dt%;Z ,~J~ODELING ~wD O3RTIC~T, THiCL~F• ID~ C;,r~3,~XDI/DGICAL 
;~E I;: ADULT &~LE-BACK T~M~/~INS. D.M. G]assman* Behavioral M~dicine Leboratory, 
-3o~!t~ rest Foundation for Biomedical Research, San Antonio, TX USA 78284 

Intracozhical bone remodeling and cortical thickness data were col ]ected from 
thin-sections of the humerus, ulna, and tibia for 47 specisens of Sa~uinus fuscicol lis 
r-~ging in age between 1 and 15 years. Haversian and non-Haversian structures were 
counted using polarized light under i00 power magnification. Counts were made of the 
entire cortex surface and standardized as frequency per square millimeter. Eight sites 
'~re selected for measuremel.t of cortex thickness and general bone diameters. Pearson 
correlation, bivariate plotting, and regression analysis indicated that for intra- 
cortical remodeling, the humerus and ulna exhibited a significant pattern whereby 
increased frequer;cies of Haversian structures were associated with increasingly older- 
aged specimens. Conversely, a significant pattern of fewer non-Haversian structures 
�9 "ere associated with older age. For tibia] cortical thickness, a significant trend 
�9 ::as exhibited towards decreased cortex size in a]] dimensions in relation to in- 
crea.%ingly older specimens. Subsequently, tibial medullary cavity diameters were 
four~ to increase. These results are consistent, in part, witJ: the patterns of bone 
;e~.udeling and bone loss characteristic of adult humap~. 

0093 

EFFECTS OF INJECTABLE ANESTIIETIC AGENTS O11 CELL-MEDIA%'ZD IMMUNITY I:! RIIESUS [IO~IK 
(MACACA MULATTA). J.C. Gonder*, J.M. Thomas and F.[I. Carver. East Carolina Univ:-.rsit':,, 
Greenville, ":C, USA 27834. 

Ane"~thetic agents have been implicated as a cause o r post-surgical immune depression. 
Cell-mediated immunity was studied in rhesus monkeys follpwing a single, low dose admin- 
istration of five injectable anesthetic agents; ketamine HCI, meperidine, phencyclidine, 
pentobarbital Na o~ fentanyl/droperidol. Mitogen-induced lymphocyte proliferative 
response to PIIA, concanavalin A and staphylococcal protein A were depressed to varying 
degrees with all agents except ketamine. Cytolytic effector function measured by anti- 
body-dependent cell-mediated cytotoxicity (ADCC) and spontaneous cell-mediated cyto- 
t~nxicity (SCC) was unaffected by meperidine treatment. Phencyclidine caused a moderate 
Cecrease in effector function as early as 30 minutes after treatment, which returned to 
n-*rmal by 48 hours post-treatment. Ketamine or pentobarbital treatment resulted in 
&~.'ee~-. depression of ADCC and SCC within 30 minutes, with only partial recovery of ADCC 
48 s post-treatment. Administration of these five injectable agents at low doses 
brought about significant reduction in functional capabilities of peripheral blood 
]ymphocytes. Since suppression of cellular immune function persisted for at least two 
h~urs in anesthetized, normal rhesus macaques, prolonged anesthetic exposure and higher 
doses would likely exacerbate these immunosupprcsive effects. Thus, prolonged anesthesia 
mayaggrevate clinical conditions where immun~ system is ~iready compromised. 

0094 

THE ROLE 6F CYCLIC ISLET SECKETION IG HEPATIC METABOLISM. Charles J. Gooone~ Donna J. 
Koerker and David S. Weigle. University of Washington School of Medicine and Regional 
Primate Research Center, Seattle, UA, USA. 

We have reported that insulin and glucagon are secreted in discreet pulses in 3 non- 
human primate species. These pulses are usually regular at intervals of 8-12 minutes. 
The phase relationship between insulin and glucagon is often fixed at 200-2200 �9 Studies 
in fasting M. mulatta have demonstrated that hepatic glucose production is entrained to 
this alternating on-off signal in the portal circulation. Glucose production rose and 
fe l l  by 60% every lO minutes and caused a small osci l lat ion in peripheral plasma glucose 
concentration. The physiologic advantage of this mode of secretion has been investiga- 
ted in v i t ro using perifused isolated rat hepatocytes. Pulsed delivery of glucagon leads 
to enhanced glucose production compared to continuous delivery of the same amount of 
hormone. At the mid-point of the physiologic dose-response range a two-fold enhancement 
of response can be demonstrated. These data suggest that as in the reproductive system, 
endocrine control of metabolism is importantly conditioned by episodic secretion of hor- 
mones. The non-human primate appears to be a particularly good model for studying this 
physiologic phenomenon and its pathogenetic importance in metabolic diseases such as 
diabetes mellitus. 
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0095 

SCIENTIFIC MANAGEMENT OF A BABOON BREEDING COLONY. W. J. Goodwin*, J. L. VandeBerg and 
A. M. Coelho, Jr., Southwest Foundation for Biomedical Research, San Antonio, TX, USA 
78284. 

A defined program for large-scale breeding of five sub-specles of Papio cynocephalus 
has been established providing pedigreed baboons for biomedical research in the United 
States. A unique facility consisting of two 6.0 acre corrals, outdoor cages, and support 
areas has been developed. Scientific management techniques have been implemented inclu- 
ding primate mediclne, biochemical and population genetics, growth and development and 
behavior. A strategy for the long-term genetic management of the colony is being imple- 
mented and a computerized data management system has been established. Approximately 
200 infants are produced annually and infant, juvenile, adult and time-pregnant female 
baboons are available for research purposes. 

0096 

ABNORMAL BEHAVIOUR IN RHESUS MONKEYS AND HURAB MENTAL DISORDER 
C. Goosen, Primate Center TNO, P.O. Box 5815, 2280 HV RiJswlJk, The Netherlands 

Rhesus monkeys which experienced periods of social isolation early in life often 
show persistent abnormal behaviour, i.e., activities which are not known from feral 
monkeys and which are often highly idiosyncratic. Study of the morphology of the ab- 
normal activities has shown that they can be interpreted as disturbed, misdirected 
social behaviour. This interpretation is reminiscent of that of human mental dis- 
orders like depression and schizophrenia. In order to investigate whether the slml- 
]arity in abnormal behaviour between monkeys and humans extends also to the pharmaco- 
l o g l c a l  a s p e c t s ,  we i n v e s t i g a t e d  whe the r  c l i n i c a l l y  e f f e c t i v e  p s y c h o p h a r m a c e u t l c a l s  
a r e  a l s o  a c t i v e  in  the  monkeys.  To t h i s  end we s t u d i e d  the  e f f e c t s  of  the  a n t i d e p r e s -  
s an t  c lomipramine  (5 mg/kg pe r  os tw ic e  d a i l y  d u r i n g  20 days )  and n e u r o l e p t i c  h a l o -  
p e r l d o l  ( . 0 5 - . 8  mg/kg pe r  os tw ice  d a i l y  d u r i n g  20.5 days )  in 16 l a b o r a t o r y  r a i s e d  
a d u l t  f e m a l e s ,  a l l  of  which had some abnormal  a c t i v i t i e s  in  t h e i r  r e p e r t o i r e .  R e s u l t s  
showed t h a t  both d rugs  d id  d e c r e a s e  the  amounts of  abnormal  b e h a v l o u r  in  a m a j o r i t y  
of  the  s u b j e c t s .  I t  i s  l i k e l y  t h e r e f o r e ,  t h a t  s tudy  of  abnormal  b e h a v i o u r  in rhesus  
monkeys could s i g n i f i c a n t l y  improve our  u n d e r s t a n d i n g  of  major  m e n t a l  d i s o r d e r s  in 
m a n .  

0097 

BINAURAL TIME DISPARITY IN SOUND LOCALIZATION OF COMPLEX SIGNALS IN OLD WORLD MONKEYS (M. 
NEMESTRINA). G. Go~revitch and R. Abrea, Hunter College, City University of New 
York, New York, N Y, USA. 

The binaural system extracts directional information about acoustic signals from the 
amplitude and time differences of the signal that develop between the ears. Under natural 
conditions these cues act in concert. However, some are more effect ive than others along 
particular segments of the audible spectrum. Auditory signals were delivered to the ears 
through earphones and sensi t iv i ty  of the binaural system to one cue alone was determined. 
Monkeys were trained to turn on noise signals characterized by an ongoing interaural time 
difference and to report the side on which the signal appeared to originate. By varying 
the magnitude of the time difference from t r ia l  to t r ia l  thresholds were determined. 

Results indicate that ongoing interaural time differences in complex signals can serve 
~1onkeys as a localization cue. The sensi t iv i ty  of the monkey's binaural system for this 
cue is greatest at midrange frequencies, where i t  appears to bP the predominant cue. At 
:~igher frequencies, sensi t iv i ty  to this cue is diminished. 

(NSF grant BNS 7915834 and NIH grant RR08176} 
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0~8 

BEHAVIOR OF GROUP-LIVING ~tESUS MOTHERS TOWARD MALE, FEMALE, AND PSEUDOHERA~PHRODITIC 
FEHALE INFANTS. R. W. Goy*, G. DiGregorio and H. HcBrair~ Regional Primate Research Ctr. 
and Dept. of Psychology, University of Wisconsin, Hadison, WI, USA 53706. 

Daily observations of mothers and infants (between 3 and 12 months of age} revealed 
that mothers of males and pseudohermaphrodites explored their own infants' genitalia more 
often than mothers of females (p < .01). Mothers of males and pseudohermaphrodites also 
presented to their own infants more often than mothers of females (p <.001). Analyses of 
behavior shown toward infants not their own revealed that mothers l) explored male and 
pseudohermaphroditic genitalia more often than those of females, and 2) threatened females 
more often than males or pseudohermaphrodites (p < .01). Negative behaviors of mothers 
to infants not their own were displayed equally toward male and female infants. However 
pseudohermaphroditic infants received more of such behavior from mothers of male than from 
mothers of female infants (p < .01). We conclude that the behavior of mothers toward 
infants provides for differential developmental experiences of males, females and pseu- 
dohermaphrodites. {Supported by grants RRO0167 and ~ 21312). 

OO99 

HONITORING TROPICAL FOREST ECOSYSTEHS USING REMOTE SENSING TECHNOLOGY. K.M. Green,  
S c i e n c e  A p p l i c a t i o n s  Research ,  R i v e r d a l e ,  MD, U.S.A. 20737. 

T r o p i c a l  and s u b t r o p i c a l  f o r e s t s  have been d e c l i n i n g  as a r e s u l t  of  numerous f a c t o r s  
d e s c r i b e d  e x t e n s i v e l y  in the l i t e r a t u r e .  A s h o r t c o m i n g  fo r  many t r o p i c a l  e c o l o g i s t s  
has been the  p a u c i t y  of  q u a n t i t a t i v e  i n f o r m a t i o n  a v a i l a b l e  to  document t h i s  l o s s .  An 
e s s e n t i a l  need f o r  management of  t r o p i c a l  e c o s y s t e m s  i s  r e l i a b l e ,  r e l a t i v e l y  i n e x p e n s i v e  
i n v e n t o r y  d a t a .  The p O t e n t i a l  use of  remote  s e n s i n g  f rom s a t e l l i t e s  fo r  s u r v e y i n g  
n a t u r a l  r e s o u r c e s  in  the  t r o p i c s  has been r e c o g n i z e d  by numerous a u t h o r i t i e s .  In 
g e n e r a l ,  t h e  a v a i l a b l e  i n f o r m a t i o n  on the  s t a t u s  of  t r o p i c a l  f o r e s t s  in c o n j u n c t i o n  With 
l and  use  changes  of  c o n v e r t e d  f o r e s t  a r e a s  i s  f a r  from s a t i s f a c t o r y .  Examples of  
Landsa t  a n a l y s i s  in the  t r o p i c s  w i l l  be p r e s e n t e d  f o r  a r e a s  in Sooth Amer ica ,  As i a ,  and 
A f r i c a .  D i s c u s s i o n  w i l l  d e t a i l  the  problem of  m o n i t o r i n g  the  r a t e  or  q u a n t i f y i n g  the 
t r e n d  of  t r o p i c a l  f o r e s t  c o n v e r s i o n  wi th  r e g a r d  to  an a c c e p t a b l e  i n v e n t o r y  sys tem.  
F i n a l l y ,  the  need to  pursue  such a p p l l c a t i o n s  in c o n j u n c t i e ~  wi th  an o v e r a l l  Land 
Resources Information System as envisioned by NASA will be highlighted. 

0100 

CHANGE FROM MULTIMALE - TO UNIMALE - SOCIAL ORGANIZATION IN A TROOP OF HAN~AAN LANGURS, 
Presbyt~s enteZlus, NEAR HARIDWAR, U.P., INDIA. B.S. Grewal, Dept. of Biology, Guru 
Nanak Dev Iniversity, Amritsar, Punjab, INDIA 143005. 

O b s e r v a t i o n s  on a g e - s e x  c o ~ p o s i t i o n  of  a t r o o p  of  Hanuman Langur s ,  PPesbt~s en#e~ue, 
at Mansa Devi Temple near Baridwar, U.P.. India were made in December 1982 and December 
1983. Durin2 this one year. the total number of animals declined from 22 (3 adult males 
7 a d u l t  f e m a l e s ,  5 s u b a d u l t / j u v e n i l e  m a l e s ,  2 subadult/juvenile females  and 5 i n f a n t s )  
t o  11 (I  a d u l t  ma l e ,  6 a d u l t  f e m a l e s ,  I s u b a d u l t / j u v e n i l e  ma l e ,  2 s u b a d u l t / j u v e n i l e  
f e m a l e s  and I i n f a n t ) .  A we l l  e s t a b l i s h e d  r a n k  o r d e r  e x i s t e d  among 3 a d u l t  males  in  
December 1982. Only a f i r s t  r a n k i n g  a d u l t  male  was s een  in  the  t roop  in  December 1983. 
R e s u l t s  s u g g e s t  t h a t  t h i s  s p e c i e s  may not  s t r l c t l y  a d h e r e  to  m u l t i m a l e  s t r u c t u r e .  
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0101 

a COMPARISON OF XF~YAN AND SO~l~ AFRICAN C~COS - ARE THEY THE S~ SPECIES? 
C.S. Harcourt, Departsent of Zoology, Cubridge University, Oasbrldge ~ 3F~, U.K. 

Two spec i e s  of  bushhaby were s t ud i e d  i n  Kenyan c o a s t a l  f o r e s t  a t  Dian i ,  30~ms 
south of Mowbasa. The methods of trappln~ and radio collaring were similar to 
those used by myself and others when working on galagoa in South Africa. Both of 
the Kenyan species are smaller and of a different colour from those in South Africa. 
The i r  c a l l s ,  d i e t ,  locomotion,  nestind~ h a b i t s ,  l i t t e r  s i z e  and s o c i a l  o r g a n i a a t i o n  
a re  a l s o  not the sane. Though these  ~amhbabies a re  o f t en  regarded as  s u b - s p e c i e s  
of the be tt~ known galagmin South Africa (Ge/a~o Mnegalensls and Cala~o crass- 

t h i s  s tudy s t r o n g l y  su~Eested t h a t  t h i s  i s  not the  case .  I c o n s i d e r  
t h a t  i t  would be more u s e f u l  i f  both t he  Kenyan c o a s t a l  ga lagos  he g iven s p e c i f i c  
s t a t u s ,  the a n a l l e r  one to  he known as  Cala~o z a n z i b a r i c u s  and the l a r g e r  as  
~alaA~ ga~uettll as s~sted by ~e earlier authors. 
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0102 
SEASONAL CHANCES IN RANGING AND GROUPING PATTERNS OF WILD CHIMPANZEES IN MAHALE, TANZANIA~ 
T. Hase~swa*and M. Hiraiwa-Hase~awa, Dept. of Psychology and Dept. of Anthropology, the 
Univ. of Tokyo, Hongo, Tokyo, Japan. 

Ranging and grouping patterns of habituated chimpanzees (Pan troglodytes) were observed 
for 28 months in ~he Mahale Mountains, Tanzania. The subject unit-group consisted of 
over I00 members. Their ranging and grouping patterns changed seasonally corresponding 
to transition of their major food. In the season when only a few food species made up 
the bulk of feeding bout, i.e., the major food seemed abundant, ~he chimpanzees formed 
blg-sized subgroups and used wide area. When they fed on variety of food, i.e., overall 
food availability was expected to decrease, they moved in small-sized groups or individu- 
ally and each animal's range was reduced. In each season, adult males apparently used 
wider ranges than adult females did. These results are mostly similar to ~hose reported 
in Gombe, although the seasonal shift of ranges is more clearly demonstrated in Mahale 
than in Combe. 

010.1 
AN ANALISIS OF SOME MANDIBULAR AND DENTAL DIMENSIONS IN TWO SPECIES OF 1 
CERCOPIT~E~INAE, PAPIO ANUBI$ AND ~E~COPITHECUS AETHIOPS. ~J. Hassa~all , 
�9 . Mwanlkl and F'o Mahdi ~. I - Dept. Human Anatomy, Univ. of Nalrobl, Box 
30197 , N a i r o b i .  2 - Kenya M e d i c a l  R e s e a r c h  I n s t . ,  Mad. Res .  C e n t r e ,  Box 
a0752, N a i r n b i .  

S e l e c t e d  b i o s e t r i e  measu remen t s  o f  5 3 ~ a D i o  a n u b i s  and 8 4 ~ s  
a e t h i o p ~  m a n d i b l e s  were a n a l y s e d .  The f o l l o w i n g  measurement s  were  made, 
i n t e r c o n d y l a r  wid th  (IDW), i n t e r c o r o n o i d  w i d t h  (IORW), i n t e r m o l a r  w i d t h  (IMW), 
t he  m e s i o - l a t e r a l  w i d t h s  of  c o n d y l e s  (COND), h e i g h t  o f  o c c l u s a l  t a b l e  (OCH), 
and a s t e r n - p o s t e r i o r  l e n g t h  o f  chewing s u r f a c e  from P~ - M3 (CL) .  For a l l  
s i x  v a r i a b l e s  t he  m a l e s  were s i g n i f i c a n t l y  l a r g e r  (P <O.01)  t h a n  f e m a l e s .  
However,  t h e r e  was no d i f f e r e n c e  be tween  m a l e s  and f e m a l e s  i n  t h e  r a t i o  o f  
IMW: ICW. "This r a t i o  was s i g n i f i c a n t l y  l a r g e r  i n  C e r c o p i t h e c u s  a e t h i o p e  
t h a n  i n  ~ a p i o  a n u b i s  (P< O.O1).  C o r r e l a t i o n  m a t r i c e s  be tween t h e  s i x  
v a r i a b l e s  were c a l c u l a t e d .  There  a p p e a r e d  to  be d i f f e r e n c e s  be tween  the  
s e x e s  i n  both  s p e c i e s .  G e n e r a l l y ,  i n  ma le s  o f  bo th  s p e c i e s ,  t h e  c o n d y l e s  

a p p e a r e d  to  be more commonly a s s o c i a t e d  w i t h  o t h e r  v a r i a b l e s  w h i l s t  i n  
; f emales  IMW was more o f t e n  a s s o c i a t e d  w i t h  o t h e r  v a r i a b l e s .  S e x u a l  d imo-~hism 
and i n t e r a p e c i e s  d i f f e r e n c e s  a r e  d i s c u s s e d .  
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0104 

A PRELIN~N&RY REPORT OI~ THE STEREOLOGICAL At/ALYSIS OF TH~ DE'I:-:LOPZ~G H~DBRAIN 
OF THE BABOON WITH SOME OB~ERVATIO~I~ OF THE ME~E~OEPHALIC }i~CLEU~ OF TIlE 
~IGSMINkL NERV];. , J .  g a e ~ a q a ~ 1 9  R. Tarnra2~ ' ~  Maina~, .  
I - Dept.~ R ~  Anatomy, Un iv .  o f  Na i rob i ,  D~x ~,0197, Nni rob i . ' - -~ - -~ ' l nn t .  of  Pr .  
Ren. 0 Box ~ h ~ S 0  Na~,robi.  ~ - Dept .  V e t .  � 9  U n l v ; . o f  R a l r o b i ,  Box ~O197. N~J~. 

B r a l n n  o f  )5  day ,  50 d a y ,  ?O day~ IOO day ,  n e o n a t e  and a d u l t  baboons were 
f i x e d  ~ad s e r i a l l y  sect ioned (?~) fl"~r~che muperior co l l~ .cu l i  to th~ a n t e r i o r  
m e d u l l a r y  v e l l u m .  The s e c t i o n s  were s t a i n e d  wi~h H / E . .  S t e r e o l o g i c a l  method of  
p o i n t  c o u n t l n ~  was used  to  o b t a i n  v a l u e s  of  r e l a t i v e  volume d e n s i t i e s  o f  the  v a r i -  
ous  com]~onentn o f  t h e  m i d b r a i n ,  namely ,  the  rec tu m,  tel~mentun , c e n t r a l  gray  ~ a t t e r ,  
c e r e b r a l  a q u e d n c t ,  n u c l e i  o f  c r a n i a l  n e r v e s  and b a s i s  p e d u n c l e .  C e l l  c o u n t s  o f  
the  t o t a l  n u b e r  o f  a e s e n c e p h a ~ i r  ne u rons  i n  thn  d i f f e r e n t  embryo, neona t e  and 
a d u l t  b r a i n s  wore made and t h e i r  r e l a t i v e  p o s i t i o n  and d e n s i t y  LIong the  e x t e n t  o f  
t he  a e s e n c e p h s ~ i c  = n c l e h s  d e t e r m i n e d .  "~ome c h a r a c t e r i s t i c  r e & t u r n s  of  t h e  a e s e n c e -  
p h u l i c  n u c l e u s  math a s  c e l l  c l u s t e r i n g ,  s i z e  o f  n e u r o n s ,  and c e ~ l  morphology were 
n o t e d .  R e l a t i v e  changes  i n  the  volume d e n s i t i e s  n f  the  v a r i o u s  components  i n  
t he  d e v e l o p i n g ,  n e o n a t e  and a d u l t  m i d b r a i n e  a r e  d i s c u s s e d .  The f i n d i n g s  of  the  
embryon ic  mecencepha l i c "  n u c l e u s  a r e  d i s c s ' s e e d  i n  r e l a t i o n - t o  the  changes  from 
the  embryon ic  t o  t h e  a d u l t  s t a t e .  

0105 

YAlE ~ TO ~ V 0 C J / X Y A ~  IN V~VE~t pA,1~Ws XmCOGNITIOff s  ~ k X n u s k a ~  OF �9 

C~, 90024, U~L! Zzzs~.i;u~s of Px"J.msto R~mazch, ~aL~oh~, Xm~a. 

fl~Ls psper presen ts  r e s u l t s  f ~ a  two e~'perJ.aants ~ to  _,~,~','us tbs  fo.l.lowin~ i s s m s .  
l~z~ t ,  r e sea rch  ou a v a n i t y  of e l f"Lea ben a h o ~  1~s ~ x w t a n o s  of  ld.u :roc~u:Lt:ton :In t l ~  o r -  
~m~Lza1~an of  s o c l a l  ~ .  Y~p~ca1~y, such k in  z ~ n ~ o n  s y s t e m  have bees e-~-~--~ 
th rou~ t u t o r i a l  L t n ~  of duoant,  thereby l e a v l ~  ques't=Lons of  pe.'t;erna.1 z~oo~t : l .on one,e- 
solve4. To -~..-~-- the ~ z L t t t : r  of l ~ t s z ~ l  z ~ t t i o u ,  p l~back ~ t s  were ~<--~--- 
ted on wrrv~t menial8 in  Ambcee].l. NatLonal l~'k~ Emma. ~ infant  %oat wIT" ~ma IEesentsd to 
a d u l t  - - l o 8  i n  ~ v e  e o o l o ~ c a l l y  d i s t i n c t  grou~, and z~l~]nao durst~an and latsncy z ~ a ~ l ~ .  

~ ~ in  t s rm of ~ t e ~ a l  on~aUn~ ~ - -  ~ w  c r ~ s  1 ) a ~ e ~  of 
~ - - -  observed betseen a ~veu # and ~, 2h~1~o of h reed l~  . to t=eedin~ ~ ,  ~)# rank, 4)# 
t e n u ~  4,  a group, and 5 ) ~ q u m ~ y  of ' ~ 1 ~ t s r  t ~ Wosent  ~ the h rue~nr  a e s ~ u .  ~e~ul ts  
8uKpet that male wa-vets ~rpona to infant " l a r t  WXTS" based on the ~ of patsrnal 
~ .4 .~ .  ~ 8eoa~ pl~rback ~ -~ -umod t ~  fo l loein~ qumrtaon, ~ ~ z~out17 
~,,,,,,~exTed roles zespa~ to Iofanl ve,'-~4~tons glve~ the ~, in~'otsld.ttty of ths1.~ 
~ i t~ l  such infants? 1 ~  these ~ t s ,  the in fant  "oc~em" ~ma In.canted to 1wangler males 
i n  th4 ~J.~m ~ 'oups.  Oa~y mL~m ~ had a4~ta4v.md cw we~s JJ1 the Ix'seems of &tka4,4no high 
z~mlx~l~t. 5~.4. zqmult 4. d~cume4 i n  l ~ h t  of m pce~ble - - ~ - ~ , . - ,  ~ ~ of n 
lwan~e~ mslo 'e  ~ a a  in to  s n w  ~ .  

0106 
LEFT-HEMISPHERIC DEPENOENCY OF MACAQU(S FOR THE PERCEPTION OF VOCALIZATIONS, H. E. 
14effner" and R. S. Heffner. Lab. o f  Comparative Hearing. Un|v. o f  Kansas, Parsons--~-k. S. USA 
67357. 

The p o s s i b i l i t y  of l e f t  hnmtspher|c spec ia l i za t ion  tn macaques was Investigated by use 
of the ablat ion-behavior technique. Seven monkeys received lestons of e i ther  l e f t  (4 
animals) or r tght  (3 antmals) prtmary and associat ion audttorry areas. Following test tng 
and re t ra in ing o~ the dtscrtm|nat|on of the t r  spoc|es ' "coos ' ,  4 of the animals rece|ved 
stm| lar  1ms|one of the other hemisphere. Uni lateral  ablat ton of l e f t  and|tory cortex con- 
s t s ten t l y  resul ted tn an t n t t t a l  |mpa|rment tn the a b i l i t y  to  d|scrtmtnate the vocal iza-  
t i ons .  In contrast ,  un i la tera l  eblatton of r tght  audttory cortex had no m e ~ # ; b l e  
e f f ec t .  B i la tera l  lestons, ho~ver ,  t o t a l l y  and permanently abolished the e b t l | t y  to per- 
form the d lscr |mtnat lon.  

These resul ts demonstrate that  the perception of at least some species-specif ic voca l i -  
zat ions Is medtated by cerebral cor tex.  Further, stnce l e f t  audttorry cortex plays a p r t -  
mary ro le  tn th ts  per,emptier, macaques may possess at least  a rud|ment of an area 
homologous to Iderntcke's area |n humans. 

(NIH grants N512992 and HI)02528) 
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0107 

CORTICALIZATION OF HEARING IN PRIMATE~DEAFNESS IN JAPANESE MACAQUES FOLLOWING BILATERAL 
AUDITORY CORTEX ABLATION, R. Heffne~and H. Heffner, Lab. of  Comparative Hearing, Univ. of  
Kansas, Parsons, KS, USA 67357. 

In humanS, bi lateral lesions involving auditory cortex result in a hearing loss--so 
ca]~d co r t i ca l  deafness, This phenomenon is not seen in neurologically primitive mam- 
mals (e.g., opossum rats) nor in neurologically specialized non-Primates (e.g., cats, 
dogs). 

Immediately after bi lateral auditory cortex lesions macaques show a hearing loss of up 
to 60 db. The hearing thresholds of two animals were followed over a period of several 
months, during which a gradual improvement in sensi t iv i ty  was noted. In contrast, one 
macaque whose lesions spared auditory cortex showed no evidence whatever of hearing loss. 
Thus, bi lateral auditory cortex lesions in macaques result in a phenomenon st r ik ingly  
similar to cortical deafness in humans, while non-auditory cortex leslons no measurable 
effect on hearing. The possibi l i ty  of an early Primate specialization of auditory cortex 
is raised. 

(NIH grant NS 12992 and HD 02528) 

0108 

SIMIAN ACQUIRED IMMUNODEFICIENCY SYNDROME (SAIDS). R.V. Henrlckson, D.H. Maul, 
N.W. Le rche ,  P.A. Marx I K.G. Osborn t L . J .  Lowen s t i n e ,  C a l i f o r n i a  P r i m a t e  
Research  C e n t e r ,  U n i v e r s i t y  of C a l i f o r n i a .  Dav i s ;  M.B. Gardner  (Cha i rman) .  
Depar tment  of Pa tho logy ,  U n i v e r s i t y  of  C a l i f o r n i a  Davis  Medical Cen t e r .  

A spontaneously occurring acquired immunodeficiency syndrome (SAIDS) has 
been recognized in one group of rhesus monkeys housed outdoors in a .5 acre 
corral at the California Primate Research C e n t e r .  The disease has been 
transmitted experimentally to healthy rhesus monkeys using tissue extracts, 
blood, serum and filtered plasma (0.45 ram). A type D retrovlrus related to 
but distinct from the Mason-Pflzer Monkey Virus (HPHV) has been isolated in 
vitro from animals with SAIDS. Tissue culture fluids containing this virus 
has induced SAIDS in healthy rhesus monkeys. The clinical and pathological 
features of SAIDS and th e natural history of the spontaneous outbreak will 

be presented. 

0109 

ENVIRONMENTAL INFLUENCES ON THE GASTRO-INTESTINAL PARASITES OF Pap~o u r s ~ n ~  IN THE 
DRAKENSBERG MOUNTAINS, R.S.A.  S .P .  Henz~ , C. Apple ton  and A. Whiten,  U n i v e r s i t y  o f  
S t .  Andrews, S c o t l a n d .  

The s c a t s  o b t a i n e d  from two t r o o p s  p f  baboon l i v i n g  a t  d i f f e r e n t  a l t i t u d e s  were  
a n a l y s e d  in  o r d e r  to a s s e s s  the p o s s i b l e  e f f e c t s  o f  a p a r a s i t e  burden on t h e i r  
b e h a v i o u r a I  e c o l o g y .  The eggs of  f i v e  s p e c i e s  of  nematode and ~he c y s t s  of  s e v e r a l  
s p e c i e s  of  p r o t o z o a  were r e c o v e r e d .  P a r a s i t e  loads  were g r e a t e r  in t h e  lower  t r o o p  
w h i l e ,  f o r  both t r o o p s ,  t h e r e  was a s e a s o n a l  f ] u c t u a t i o n  of  those  s p e c i e s  which have  
f r e e - l i v i n g  l a r v a l  s t a g e s  but  not  f o r  T r i c h u r l s  which does no t .  These l o a d i n g s ,  which 
d i f f e r e d  from those  of  baboons sampled in b u s h v e l d ,  were judged to be c o n c o m i t a n t  
w i th  l i f e  in  a sub~lps  e n v l r o n m e n t .  
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0110 

INNATE AND LLARNLD COi4PONLNTS OF RLSrONSLS ~O T~O iVAP~I~;G CALLS IN 
SQUIRREL MONKEYS. 
M. Herzo~r S. Hoof and D. Ploo@ +, Max Planck Institute for Psychiatry, 
Munich, West Germany. 

Squirrel monkeys were Separated from their mothers on the day of birth 
and surrogate-reared. They responded differentially to playbacks of two 
species-speclfic alarm calls. The reaction to the alarm peep, the warnin C 
call for bird predators, was prompt flight to the mother surrogate and 
essentially resembled the respective behavior of mother-reared infants. 
The responses to yapFing , the alarm call for terrestrial predators, were 
less clear-%ut and habituated soon. However, when yapping was played bach 
in connection with the presentation of a reference object, both subjects 
tested in this way avoided the object while they thouroughly explored an 
object presented with a control tone. From this it can be concluded that 
the perception of both alarm calls is innate. However, the persistent 
response to yapping, but not to the alarm peep, requires a visual object 
that has to be learned. 

0111 

CORTISOL AND MOVEMENT PATTERNS IN PROTEIN DEPRIVED RHESUS INFANTS. ~. Hi] ]* ,  Dept. 
of Psychology, University of New Orleans, La., USA 70148; R. Chinn, Dept.of Psychology 
and ~. Bu{9, Dept. of Experimental Statistics, Louisiana State University, La. 70805. 

Data were obtained for 4 infants over the f i r s t  8 months of l i fe .  Each monkey 
was separated from its mother at birth and reared in an individual cage. All were 
placed on isocaloric diets with 3.35% protein during the f i r s t  120 days of l i fe .  
Protein was restored to 13.4 % (adequate) during days 121-240. Morning and afternoon 
blood samples were taken beginning in the f i r s t  week of l i fe  and continuing through 
day 240. Movement bouts were observed in two-hour blocks by video tape during these 
240 days. There were individual differences in the development of the expected 
higher n,ornlng cortisol levels for the 4 animals. One infant showed the expected 
pattern during the f i r s t  months of l i fe  and maintained i t  throughout the periods of 
diet restriction and restoration. A second animal established the pattern during the 
third month of l i fe  and maintained i t  over the remaining period of deprivation and the 
period of protein restoration. One animal developed the pattern only after diet 
restoration and the fourth did not develop a clear pattern during the 240 day period. 
All animals, on the other hand, developed a pattern of hiQher afternoon movement levels 
by 60 days which they maintained~ These findings Indlc~te s~stant ial  variation in  the 
infantffTesponse to protein deprivation and/or in the development of rhythmicity. 

0112 

EXCRETION OF URINARY STEROID HETABOLITES DURING EARLY PREGNANCY IN THE BABOON; EFFECTS OF 
EMBRYO REMOVAL. J.K. Hodges r R. Tarara and J.G. Else , Institute of Zoology, Regents Par~ 
London NWI 4RY, U.K. and Institute of Primate Research, P.O.B. 34505, Nairobi, Kenya. 

Changes in the patterns of urinary steroid metabolites during the first 3 weeks of 
pregnancy were examined in I0 female Olive baboons in which embryos were surgically 
removed between 10 and 20 days of gestatlon (day O- day of serum LH surge). Oestrone 
conjugates and pregnanediol-3~-glucuronide.(PdG) were measured by direct assays ~n over- 
night urine sampleg collecte~ from before day 0 until 5 days after surgery. Mean-s.e.m. 
levels of PdG rose from 52.3-19.5 ng/mg Creatinine (Or) on day -I to a maxirmlm value of 
585-133 ng/mg Cr on day 9. The duration of elevated PdG (14223 days) varied between 
individuals depending upon the stage ~t which the embryo was removed. Mean-s.e.m. levels 
of+conjugated oeatrone fell from 90.8-33 ng/mg Cr I day before ovulation to a baseline of 
20-30 n#mg Cr between days 3 and 12 of pregnancy. There was a marked increase in the 
excretion of conjugated oestrone in 8 of I0 animals beginning on days 13-17, irrespective 
of the time of embryo removal. Mean data fo~ these animals showed a significant increase 
on day 15, reaching maximum values of 168.9-31 ng/mg Cr on day 18. The importance of the 
observed increase in conjugated oestrone in the control of early pregnancy is not clear. 
Howeyer, the findings demonstrate a rapid and practical approach for monitoring 
ovulation and implantation by a single assay technique. 



Paper and Poster Sessions 

0113 
PERMANENT ADOPTION EFFECTED IN A CAPTIVE RHESUS MONKEY GROUP. S.D. Holman,* R.W. Go~ 
and D. Yoshihara, Wisconsin Regional Primate Research Center, Madison, USA and Dundee 
Col l ege  of Technology, Dundee, U.K. 

Subsequent to parturition, the babies of four multlparous females in a troop (69 
adults and juveniles) were exchanged with like-sex babies born to non-troop mothers. 
The original troop babies were aged approximately 24,24,72 and 96 hours and were in- 
terchanged respectively with non-troop babies aged 120,96,24 and 48 hours. The re- 
lationship between the foster-mothers (FM) and their unrelated babies generally 
appeared normal: the mother suckled and formed affectionate bonds with the baby, 
while the baby allowed this development to take place. However, comparisons of beha- 
vioural interactions and patterns recorded for other multipares which had also re- 
cently given birth, or for the FMs themselves recorded in previous years, with FM- 
infant pairs, revealed that the values of, for example, infant 'fidgetiness' and 
tantrums and maternal restraining and retrieving, were higher in FM-infant pairs. In 
addition FMs completely relinquished contact with the infant for the first time later 
than natural mothers. Thus, these preliminary data indicated an over-protective ten- 
dency of the FM towards the adopted infant. It is suggested, therefore, that there 
was recognition between the FM and/or the infant of the non-relatedness of the other 
but  that inspire of this, the FM was compelled, to nurture the unrelated infant. 
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0114 

MOUNT-SE~ INTRUSICX~ A~D ~&~LE~.IALE CO,~I'ITICI4 IN ~_AC.~ _~u3C~TA. r.tichael A. Huffran 
Ia/~rato~- I of Human Evolutionary Studies, Kyoto Univers-~--ty, Ky~to, Japan 606. 

Mount-sequence intrusion as a form of ~-~ccmpetition has been attributed to the 
maintehance of social class pref~ in ~caca fuscata. 58 ~'S intrusion events were 
ob-~ex~ed in the Arashiyama B Try, Kyoto, Japan during the first half of the 1983-84 
mating season. M/S intrusions were directed toward the ~(n~48), the ~'(n=8), or bothc~-$ 
(n=2). The pairs most intruded upon were middle ranking females and their sub-l~ac1~r or 
Deri~3eral male partners. In 42 of 47 M~/S intrusicms for which data subsequent to the 
intrusion could be recorded the intruded upon pair resumed the mounting sequence; 50% 
ending in ejaculation. Out of 58 events, leader class males were responsible for 37, all 
but 1 were directed towards higher(n=17) to middle(n=16) ranking females. %~3e "Peculiar 
Proximate Relationship" (PPR) ok)served among M. fuscata, in which certain ~-$ pairs avoid 
mutual sexual activity, was found present among ~ intruding-intruded leader class 
~5-~pairs. This preliminary report suggests that ~%/S intrusion is an ineffective means 
of maintaining social class pref~, and that it does not indicate cclT~etition for 
sexual aceess to females but perhaps female control of reproductive activi~,. 

0115 

NON-KIN CKREGIVING TO MALE INFANT VERVETS. S.M. Hunt and J . S .  Lockard* ,  Dept .  of  
Psychology ,  Univ.  of  Wash ing ton ,  S e a t t l e ,  WA, USA 98195. 

A group of  29 Cercopithee~s uethiops plus  the  7 f o c a l  i n f a n t s  (6 ma les  and 1 f ema le )  
born d u r i n g  the  s tudy  p e r i o d  on St .  K i t t s  I s l a n d ,  West I n d i e s  were o b s e r v e d  f o r  226 
hour s .  The s i t u a t i o n  b e f o r e ,  d u r i n g  and a f t e r  a c a r e g i v i n g  i n t e r a c t i o n  took p l a c e  was 
r eco rded  in  o r d e r  to  a c c e s s  the  mo the r ,  i n f a n t  and a u n t s ' s  behaviouT d u r i n g  a l l o m o t h e r  
i n i t i a t i o n s .  O b s e r v a t i o n s  were  d i v i d e d  i n t o  t h r e e  s u c c e s s i v e  6-week p e r i o d s  from 
b i r t h  of  the  i n f a n t  ( I ,  11, 111) .  A l l  7 i n f a n t s  were o b s e r v e d ,  but  on ly  the  d a t a  of  
the  6 male i n f a n t s  a r e  p r e s e n t e d  in the  a n a l y s e s .  Cbi s q u a r e  t e s t s  of  s i g n i f i c a n c e  
suppor t  the  r e s u l t s :  a)  Kin r e l a t i o n s h i p s  were not  a major  d e t e r m i n a n t  o f  amount of  
c a r e  g i v e n  to  male i n f a n t s :  b) r e p r o d u c t i v e  s t a t e  of  a female  was a f a c t o r  in  d e t e r -  
mining the amount and type of aunting exhibited; c) mothers acted differently toward 
their own young than they did towar~ other infants; d) mothers had preferences for 
specific aunts; and e) young males allomothered considerably. (Appreciation is 
extended to the Behavioral Sciences Foundation Primate Research Center on St. Kitts 
Island, West Indies for permitting this research.) 
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0116 

FUNCTIONAL AND MORPHOLOGICAL STUDIES OF UPPER EXKEMITY MUSCLES IN PRI~TES IN REFERENCE 
TO ~ CO~ISON WITH PIG-TAILED ~L%CAQUE. Seiichiro Inokuchi and R~osaku It% Yoko 
MatsuTama , Otsuma Women's University, Japan. 

In order to clarify the functional develo~nt of the upper extremities, the skeletal 
muscles from one adult pig-tailed macaque (P), one infant chimpanzee (C), and seventeen 
adult humans (H) were studied for relative muscle weight and muscle fiber organization. 
The results were: (I) Comparison of the ratio of muscle weight for all muscles of upper 
e x t r e m i t i e s  showed H~P>C in t r i c e p s  b r a c h i i ;  P~B-~C~in biceps  b r a c h i i ;  C~P~H in f l e x o r  
d ig l t o rum profundus and s u p e r f i c i a l i s ;  H~C~P in  b r a c h i a l l s ;  and P~C~H in  b r a c h i o r a d i a l i s .  
2) Comparison of the muscle f i b e r  in  upper ex t r emi ty  muscles of the macaque showed 
t r i c e p s  b r a c h i i  ~b i c e ps  b r a c h i i ~ b r a c h i a l i s ~ f l e x o r  d ig i to rum p ro fund i s~ f l exo r  d ig i to rum 
s u p e r f i c i a l i s > b r a c h i o r a d i a l i s .  3) The s i z e  of muscle f i b e r s  in the p i g - t a i l e d  macaques 
were r e l a t i v e l y  l a r g e r  in  the t r i c e p s  b r a c h i i  and f l e x o r  muscle group in  a n t e b r a c h i i ;  
l a rge  in  f l e x o r  muscle group in  b r a c h i i ;  and sma l l e r  in  ex tensor  muscle group in  an t e -  
b r a c h i i .  

0117 

Mt~AG~4ENT OF REPRODUCTION IN A BREEDING COLONY OF BUSRBABIES. M.K. Izard* and E.L. 
Si~ons, Duke University Primate Center, Durham, North Carolina, 27705. 

Fwst prosimian primates either are endangered, breed poorly in captivity, or are 
unobtainable in large numbers. For these reasons, bushbabies (Gulago ssp.), which have 
the potential for high reproductive output, and are easy to handle, feed and house, are 
becoming increasingly important as a ~del for the early stages of prim-re evolution and 
as a b iomedical  model. With the d e c r e a s i n g  a v a i l a b i l i t y  of these  pr imates  from the wi ld  
and growing r e l u c t a n c e  to e x p l o i t  wi ld  s t o c k s ,  c a p t i v e  propaga t ion  i s  a n e c e s s i t y .  A 
breeding  colony of 3 spec ies  of GuZugo~ funded by NIR, was e s t a b l i s h e d  a t  the Duke Uni- 
v e r s i t y  Primate Center in  198t, wi th  the o b j e c t i v e  of de te rmin ing  management techniques  
to op t imize  reproduc t ion  in c a p t i v i t y .  A management program for  r ep roduc t ion ,  i n c l u d i n g  
biweekly  v a g l n a l  smear, monthly pregnancy p a l p a t i o n s ,  and i s o l a t i o n  of pregnant  females 
p r i o r  to p a r t u r i  t i o n ,  was designed and implemented. I s o l a t i o n  of pregnant  females r e -  
s u i t s  in a s i g n i f i c a n t  decrease  in  neona ta l  m o r t a l i t y .  Monitoring reproduc t ion  r e s u l t s  
in  a dec rease  in  i n t e r b i r t h  i n t e r v a l .  In a d d i t i o n  to improvements in  reproduc t ion  t h a t  
have occurred  as a r e s u l t  of the management program, da ta  have accumulated on parameters  
of reproduction, including cycle length, gestation length, lactation length and age at 
puberty. 1~his information is used to modify the management program. A workable mana- 
gement program for reproduction can contribute to the success of a captive conservation 
effort. 

0118 
THE HAND OF THEROPIT~CUS BRDMPTI. N.G. Jablo~ki, ~pt. of ~atomy, Univ. of Hung KDng, 
~ng Kong. 

Theroplt~cus hr~ti is k~o~rn from Pliocene-a~d deposits of the Kubi Algi and the 
shun c~Ira Formations of F~st ~Irk~u~a and the Omo, respectively. A partial skeleton of an 
adult male T. hr~ti, recovered from ~ILber E of the Shunts Formation, includes most 
of the elements of the digital rays of the right ~nd. Co~arison of these elements with 
those of the hand skeleton of T. gelada reveals great si~larities bergen the two 
s~cies in the -~rpholc~y of t~e individual rays, the relative proportions of the diqits, 
and t~ calculated opposability indices. In T. ~elada, a high opposability index is cor- 
related with the habit of "manuel grazing," an in~portant feature of the species' feeding 
behavior. A similar behavior is, thus, proposed for T. br~u~oti. ~eropithscus br~ti 
and T. aelsda belong to separate lineages, which appear to ~ve diverged early in the 
histo~ of their genLuB, similarities in the cranial and Ix~stcranial features of the 
feeding apparatuses of the two species suggest that these features were present in the 
co-~n ancestor of their respective lineages. ~'ne emargen~ and subsequent diversifica- 
tion of species of ~opithecus can, thus, be linked to the evolution of a distinctive 
feeding adaptation, characterized today in the ~lada by the efficient harvesting and 
mastication of large amo~mts of fibro~ vegetation. 
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0119 

SIZE AND SHAPE OF THE ORBITAL OUTLINE: A MULTIVARIATE COHPARISON AND ALLOMETRIC ANALYSIS 
IN FOUR HOMINOID SPECIES. Burkhard J acobsha~en .  An th ropog i sches  I n s t i t u t  der  U n i v e r s i t a t  
Giessen, 63 Giessen, den Wartweg Netherlands. 

Numer ica l  d a t a  of  the  o r b i t a l  c o n t o u r  c o l l e c t e d  by the  use of  s t e r e o p h o t o g r a ~ e t r y  
and t r a n s f o r m e d  wi th  F o u r i e r  a n a l y s i s  were  the  b a s i s  of  d i f f e r e n t  c o m p u t a t i o n s .  F i r s t ,  
multiple Viscriminant Analysis was performed showing the m~rphometric affinities between 
the  f o u r  s p e c i e s  Fun, GoF~.Zl.u, Pongo und Ho,w= Second,  f o r  each  s p e c i e s  s e p a r a t e l y ,  the  
c o r r e l a t i o n s  were examined by F a c t o r  Ana lyse s  and R e g r e s s i o n  A n a l y s e s .  The l a t ~ e r  were  
c a l c u l a t e d  between s i z e  and shape  p a r a m e t e r s  to d e t e r m i n e  the  i n t r a s p e c i f i c  a l l o m e t r i c  
trends among adults. These were compared and discussed with reference to taxonomy and 
function. 

0120 

SOCIAL A ~  EI'~.'I~ON~-.I~AL D E T E P ~ ' I I ~  nF ~_'~'qoDUCT'iVE CvCLF~ IN PATAS ~IF,.'F~vF. 
P,G~ Johnston*and T.E. Rowell, Zoology Dept., i!nlverslty of California. Berkeley, CA 
94720 USA. 

Paras monkeys in captivity in Berkeley, Californla show breeding seasonallty, 
usually mating and conceiving in the Fall. A group of females kept without a male 
showed appropriate seasonal changes in their menstrual cycles. In addition their 
cycles became synchronized during the mating season. Males housed separately from 
females show changes in testis size, testosterone level, aggressive interactions and 
vigilance behavior somewhat earller than the females at the beginning and end of the 
season. 

0121 

THE CONTRIBUTION OF DIFFERENT BRAIN AREAS IN VOCALIZATION. A LESIONING 
STUDY IN THE SQUIRREL MONKEY. 
U. J~r@ens* and A. Kirzin~er, Max-Planck-Institute of Psychiatry, Munich, 
West Germany. 

In order to find out the brain areas involved in motor control of vocal- 
ization, bilateral lesions were placed in a systematic manner throughout 
the squirrel monkey's brain, and the effects of these lesions on the 
acoustic structure of the calls were determined spectrographically. It 
was found that, in contrast to man, cortical lesions, as well as lesions 
involving the basal ganglia and the thalamus, do not interfere with vo- 
calization. Lesions of specific Darts of the midbrain and pons tegmen- 
tum, however, as well as lesions within vlrtuallv the whole medulla (ex- 
cept the vestibular nuclei), affected phonatlon severely. From this it 
can be concluded that the motor coordination of monkey calls takes place 
in the brain stem. In its rostral part, the responsible structures lle 
in the ventral and lateral tegmentum, in its caudal part, they are dis- 
tributed throughout the medulla. 
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0122 

FEMALE MATE CHOICE IN VERVET MONKEYS (CERCOPITHECUS AETHIOPS). A . C .  Keddy, 
Depar tment  of  An th ropo logy ,  U . C . L . A . ,  Los A n g e l e s ,  CA. 90024 

Any s tudy  of  female  mate c h o i c e  must a d d r e s s  t h r e e  q u e s t i o n s :  1) Do f ema les  have  
p r e f e r e n c e s  f o r  p a r t i c u l a r  males  2) Can f ema les  a c t  upon t h e s e  p r e f e r e n c e s  o r  a r e  
t hey  c o n s t r a i n e d  by such f a c t o r s  as  ma le -ma le  c o m p e t i t i o n  and 3) I s  female  mate 
c h o i c e  a d a p t i v e .  To s t udy  t h e s e  q u e s t i o n s  an e x a m i n a t i o n  of  female  r e p r o d u c t i v e  
b e h a v i o r  and mace s e l e c t i o n  was conduc ted  on a c a p t i v e  co lony  of  v e r v e t s  in Sepu l -  
v e d a ,  CA from J a n u a r y  1983- March 1984. Vag ina l  swabs were c o l l e c t e d  t h r e e  t imes  a 
week from each  female  to  d e t e r m i n e  he r  r e p r o d u c t i v e  s t a t e .  Ma le - female  i n t e r a c t i o n s  
were  o b s e r v e d  in  group and dyad ic  s i t u a t i o n s  to d e t e r m i n e  wh e th e r  f emales  mate w i th  
d i f f e r e n t  males under  the  two c o n d i t i o n s .  R e s u l t s  s u g g e s t e d  t h a t  a l l  females p r e -  
f e r r e d  the  dominant  male in  both  groups  and dyads .  Dominant f e m a l e s ,  however ,  
were  more s u c c e s s f u l  than  s u b o r d i n a t e  f emales  in r e j e c t i n g  the  sexua l  s o l i c i t a t i o n s  
of  s u b o r d i n a t e  ma le s .  Thus f emale  dominance s t a t u s  p l a y s  an impor t an t  r o l e  in 
f emale  mate choice. 

017.3 

DIFFERENTIAL INFLUENCE OF VARIOUS SWEET SOLUTIONS ON CALORIC REGULATION BY RHESUS MONKFfS 
(Hacecs mulatta). J.W. Kemnitz* and M.M. Neu, Wisconsin Regional Primate Research Cen- 
ter, University of Wisconsin, Madison, WI 53706 U.S.A. 

Consumption of sucrose (S), maltose (M), fructose (F) and glucose (C) solutlons and of 
standard laboratory food was measured for adult male monkeys (n=8). Six concentrations 
of each sugar (0, .2, .4, .6, .8, 1.2 M) were used during 2-hr. tests (I solution/test, 
I test/day). Monkeys drank mere of all solutions containin E sugar than of plain water; 
overall, the most preferred concentration was 0.4 M and the most preferred sugar was F. 
Aspartame solutlon (A; 4.7XI0-3M) was also preferred to water and was consumed in amounts 
comparable to that of sugar solutions. In all conditions the greatest rate of drinking oc- 
curred during the first i0 mln. of the test. Intake of solute increased with increasing 
concentration of sugar solutions but tended to assymptote at higher concentrations. Food 
intake was reduced the afternoon of the sugar tests and varied inversely with sugar in- 
take during the test for S (r--.96), G (r~-.96), and M (r=-.97), but not for F (r--0.02). 
Food intake was not affected by A intake. In summary, I) rhesus monkeys drank large vol- 
umes of sweet solutions; 2) they compensated for calories taken in the form of S,C, and M 
by reducing subsequent intake of solid food; and 3) they consumed large quantities of F 
and A solutions, but these substances did not inhibit eating of solld food. (Supported by 
N~H RRO0167 and an award from the Trewartha Honors Undergraduate Research Fund to  M.M.N.). 

017.4 

THE STRUCTURE AND INNERVATION OF THE CAROTID SINUS AREA IN THE VERVET MONKEY, 
CERGOPITHECUS PYGERYThRUS Ah~HIOPS. J.K. Kimani, Dept. Human Anatomy, Univ. 
of Mairobi, P.O. Box 3Oq97, Mairobi, Kenya. 

The s t r u c t u r a l  o r g a n i s a t i o n  o f  t h e  c a r o t i d  a r t e r i a l  s y s t e m  o r  t h e  
v e r v e t  monkey h a s  b e e n  s t u d i e d  w i t h  b o t h  l i g h t  and e l e c t r o n  m i c r o s c o p y .  I t  
h a s  b e e n  d e m o n s t r a t e d  t h a t  t h e  c a r o t i d  s i n u s  a r e a  l o c a t e d  a t  t h e  o r i g i n  o f  
t h e  i n t e r n a l  c a r o t i d  a r t e r y  h a s  w p r e p o n d e r a n t l y  e l a s t i c  s t r u c t u r e .  
Sensory n e r v e  t e ~ i n a l s ,  wh ich  a r e  c h a r a c t e r i z e d  by a n  a b u n d a n c e  o f  
a i t o c h o n d r i a  a r e  f ound  i n  t h e  d e e p e r  p o r t i o n  o f  t h e  t u n i c a  a d v e n t i t i a  an d  
a t  t h e  m e d i m - a d v e n t i t i a  b o r d e r ,  w h e r e  t h e y  a r e  c l o s e l y  r e l a t e d  to  t h e  e l a s t i c  
f i b r e s .  I t  i s  c o n c l u d e d  t h a t  t h e  p r o p o n d e r a n c e  o f  e l a s t i c  t ~ s s u e  i n  t h e  
c a r o t i d  s i n u s  a r e a  c o n s t i t u t e s  a ~ o r p h o l o g i c a l  a d a p t a t i o n  o f  t h e  a r t e r i a l  
w a l l  t o  a b a r o r e c e p t o r  f u n c t i o n .  
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0125 
ORGANISATION AND DISTRIBUTION OF ELASTIC FIBRES IN '~"~E D~RA MATER OF A ~ d  
SELECTED NON-HUMA~ PRIMATES. J.K. Kimanil'S. N~oro~e and A.H. Wal~i. 
Dept. Human Anatomy, Univ. of Mairohi, Kenya. 

S t ~ d i e s  on t h e  a t ~ c t u r a l  o r g a n L S a t i o m  o f  t h e  d u r a  m a t e r  i n  t h e  b a b o o n  
a n d  v e r v e t  monkey  h a v e  r e v e a l e d  t h a t  t h e  s p i n a l  d u r a  c o n t a i n s  more  e l a s t i c  
f i b r e s  t h a n  t h s  c r a n i a l  d u r a  m a t e r .  F u r t h e r m o r e , .  t h e  t h i c k e r  d o r s a l  a s p e c t  
o f  t h e  s p i n a l  d u r a - m a t e r  c o n t a i n s  more  e l a s t i c  f i b r e s ,  w h i c h  r u n  i n  t h e  m o a t  
p a r t  l o n g i t u d i n a l l y ,  t h a n  t h e  t h i n n e r  v e n t r a l  p a r t  o f  t h e  d u r a  m a t e r .  E v i d e n c e  
i s  a l s o  p r e s e n t e d  on t h e  a t t a c h m e n t  o f  t h e  d u r a  m a t e r  t o  t h e  p o s t e r i o r  a r c h  o f  
t h e  a t l a s ,  a n d  n e a r  t h e  m i d l i n e  by  m l a r g e l y  e l a s t i c  f i b r o u s  s t r a n d .  I t  i s  
c o n c l u d e d  t h e r e f o r e  t h a t  t h ~  h i g h e r  c o n t e n t  o f  e l a s t i c  f i b r e s  i n  t h e  d o r s a l  
a s p e c t  o f  t h e  s p i n a l  d u r a  m a t e r  i n  t h e s e  n o n - h u m a n  p r i m a t e s  i s  r e l a t e d  t o  t h e  
i n c r e a s e d  f l e x i b i l i t y  a n d  m o b i l i t y  o n  t h e  d o r s a l  p a r t  o f  t h e  v e r t e b r a l  c o l u m n .  

0126 

MICROSCOPIC ORGANIZATION OF THE LATERAL COSTOTRANSVERSE LIGAMENT~ IN THE 
VERVET MONKEY, CERCOPITHECUS PYGERYTHRU5 AETHIOPS. J.K. Kimani and 
A.H. Wal~i, Dept. of Human Anatomy, Univ. of Nairobi, P.O. Box 30197, Nairobi, 
Kenya. 

The segmental and zonal variations in the quantitative relationships 
between elastic and collagen fibres within the lateral coatotransverse 
ligaments have been investigated in the vervet monkey. It has been 
demonstrated that the lateral costotransverse ligaments of the caudal segments 
have a largely elastic structure, in sharp contrast to those of the cranial 
segments which are characteristically collagenous. In the transitional zone 
extending from the 4th through to the 6th costotranaverse joints, the lateral 
costotranaverse ligaments show a zonal differentiation into a superficial 
collagenous portion and a deep elastic portion. It is noted that the 
~raniooaudal structural differentiation in the lateral coatotransverse 
ligaments corresponds with similar changes in the ligaments flava, hut much 
remains to be known about the underlying functional significance. 

0127 

STUDYING THE TREESCAPE. A. Kortlandt, Univ. of Amsterdam, 1018 WS Amsterdam, Netherlands. 

In this presentation I intend to show, by means of slides, how one can look at tropic- 
al treescapes in order to see and understand: 

(I) Tree architecture. Essentially, trees are ecological adaptations to compete for 
daylight and to avoid being foraged upon by ground-walkers and tree-cllmbers alike. For 
instance, the edible parts of trees grow on the ends of the thinnest twigs, apparently in 
order to protect them from being too easily eaten. Conversely, primate locomotor patterns 
show many adaptations to overcome such obstacles. Research on these aspects is still in 
its infancy. Yet the facts are readily observable. 

(2) Natural vs. man-made habitats. Natural types of vegetation can often be recognized 
by the non-botanist by observing the physiognomy of the landscape, the architecture of 
the vegetation, the demographic equilibrium of the age classes of trees, etc. Conversely, 
anthropogenic landscapes are often (but not always) recognizable by the absence of 
certain features and the presence of others. 

(3) Geographic and regional diversity. Travelling around and visiting local remnants 
of natural vegetation gives an opportunity to compare and analyse differences of habitat. 
Such features as, e.g., stratification of the forest, ramification patterns of branches, 
density of the canopy, presence of emergents, etc. have implications for primate loco- 
motion and competition. All this can easily be observed and recorded. 
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SEASONAL VARIATION OF SERUM LIPIDS IN THE VERVET MObFKEY (Cereopithecus Aethiops 
Pygerethrus). 
D. KritchevskY m. L.M. Davidsgq {%n~ G.T. Goodman. The Wistar Institute of Anatomy and 
Biology, Philadelphia, PA 19104 U.S.A. 

Seasonal variation of serum lipids has been observed in h,,mns, some prltmates and 
other species. We have subjected data collected in South Africa during nutritional 
studies in Vervet monkeys to computer correlated analysis. Data from controls (94M, 
38F) fed commercial pellets, fruit and vegetables were grouped by season. In males, 
total cholesterol (mg/dl) was 114 + 3 in m,m.~r; 124 + 3 in fall; 117 § 6 in winter 
and 106 -+ 4 in spring. Beta lipop~otein cholesterol ~-LFC) exhibited a--similar pattern 
but alpha LPC was uniform. The alpha/beta LPC ratio was 0.83 § 0.08 in winter and 
0.66 -+0.03 in the other seasons. Serum lipids of females exhTbited similar patterns. 
The triglycerides in males did not vary but those of females were elevated in the 
sum,~r (108 ~7) compared to other seasons (83 -+5). We have also been able to 
demonstrate significant interactions among diet, sex, weight and season in the experi- 
mental groups. Recognition of these variations will permit better planning of future 
studies. 

0129 

~F~LqL'T OF ;rSE..R U~ LIv~.~S, 9RTfC SUDANOPHILIA AND AORTIC GLYCOSAMINOGLYCANS (GAG) IN 
VERVET MD~KEYS FED ~.LPURIFED DIETS 
D. Krltchevs~y *I , L.M. Davidson1~ G.T. GoodmanIj S.A. Tepperl r M. Ber~erl I and D. 
Menlelsohn ~. ~le W]~:~r Institute of Anatomy and Biology, Philadelphia, PA 19104 U.S.A. 
(I) and Department v, Chemical Pathology, Witwatersrand University, Johannesburg, S. 
Africa (2). 

A semipurifed, cholesterol-free diet containing 40~ carbohydrate is sudanophilic 
or atherogenlc for Vervet monkeys (Ceroopithecus aethiopspygerethurs) depending on 
the carbohydrate fed. We fed monkeys (6/gp) diets i"n w~ich the carbohydrate was lac- 
tose and the fiber cellulose (C) or pectin (P). We also fed C and P plus 0.1% cho- 
lesterol (CC and PC). After 32 weeks serum total and LDL cholesterols (mg/dl) were: 
C- 156+ 14 and 95 + 5; P - 173 + 15 and 112 + 8; CC - 187 + 27 and 122 + 21; and PC - 
155 §  and 108 +--7. Aor t i c  s~danophi l ia  wEs: C - 7.0 + ~ . 2 ;  P - 13.5--+ 9.4; CC - 
5.8 ~2.7 and PC - - 2 1 . 6  + I0.3. The data indicate that ~ctin is more s~danophilic 
than eelulose. Aortic ~lactosa~ne levels reflected sudanophilia: C - 7.8 ~ 1.0; p - 
11.1• CC - 8.3• 1.2and PC- 11.3 + 1.1. Hexuronic ecid was elevated by 40~ in 
groups P and PC. Heparan sulfate was not affected by cholesterol feeding. Dermatan 
sulfate and hyaluronic acid levels fell in CC and PC. The findings in the pectin-fed 
monkeys may be due to the availability of galacturnoic acid from this fiber. 

01:30 
ESTRADIOL AND PROCESTERONE RECEPTOR DYNAMICS IN THE EAST AFRICAN PRIMATES. 
G.B. Kudolo~ M. Thio~o r R.M. Eley and J.G. Else. Institute of Primate Research, 
National Museums of Kenya, Nairobi, Kenya. 

AS e s t r a d i o l  (E) and p r o g e s t e r o n e  (P) may be b o t h  a n t a g o n i s t i c  and s y n e r g i s t i c  t o  
e a c h  o t h e ~  d e p e n d i n g  upon the  p h y s i o l o g i c a l  s t a t u s ,  t h e i r  mechanism o f  a c t i o n  r e m a i n s  
intriguing. E and P binding was determined in thL liver (the predominant site of 
steroid metabolism) and uterine tissues of Ceroop~tl'~eu8 spp. Their binding character- 
istics such as dissociation constant (KdRIO-IOM), association rate Ka-7X|07mol/h), 
d i s s o c i a t i o n  k i n e t i c s  ( b i p h a s i c ,  w i t h  t e m p e r a t u r e  a l t e r i n g  the  p r o p o r t i o n  o f  s l ow  to  
f a s t  d i s s o c i a t i n g  componen t s )  s a t i s f i e d  t h e  c r i t e r i a  f o r  r e c e p t o r  c l a s s i f i c a t i o n .  
C y t o s o l  e s t r a d i o l  r e c e p t o r  u n d e r w e n t  d e g r a d a t i o n  b u t  b o t h  t h e  n u c l e a r  r e c e p t o r  (NER) 
and O.4M KCL extracted NER increased with temperature (4-25~ min), suggesting that 
receptor stability might depend on its conformational form. A sulphydryl (-SH) 
reducing agent stabilized binding, suggesting that an -SH bond may be adjacent to the 
steroid binding site on the receptor and probably its oxidation induces conformational 
change which then impairs steroid uptake and retention. (Supported by W.H.O. Special 
Programme of Research Development and Research Training in Human Reproduction). 
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0131 
ASPECTS OF REPRODUCTIVE BEHAVIOUR IN A LARGE GROUP OF SEMI-FREE LIVING BARBARY MACAQUES 
14aaaca sj~ana.,~ 
J .  K u e s t e r *  and A. Pau l ,  A f f e n b e r g  Salem 7777 Salem,  West Germany. 

Sexual  a c t i v i t i e s  in  a group of  178 Ba rba ry  macaques were s t u d i e d  d u r i n g  the  
breeding season 1982/83. In addition to  a continuous observation of 8 focal females 
d u r i n g  the  whole b r e e d i n g  s e a s o n ,  a l l  o b s e r v e d  c o p u l a t i o n s  o f  the r e s t  of  the  group 
were r e g i s t e r e d .  C o p u l a t i o n s  were  o b s e r v e d  between the  midd le  of  August and the  end 
of  March. The peak of  c o p u l a t i o n s  (33%) was found in  November. Females showed one to 
5 e s t r u s  p e r i o d s ,  most  of  them (67%) had 2 e s t r u s  p e r i o d s .  Of the  37 f ema les  which 
gave birth in 1983, 87% conceived d u r i n g  their first e s t r u s .  Postconception bleeding 
and one p o s t c o n c e p t i o n  e s t r u s  were  o b s e r v e d  r e g u l a r l y .  Male ma t ing  s u c c e s s  was 
dependen t  on the  m a l e ' s  a g e ,  which p o s i t i v e l y  c o r r e l a t e d  w i t h  s o c i a l  s t a t u s ,  and on 
the  f e m a l e ' s  r e p r o d u c t i v e  s t a t e .  Dur ing  the  week of  c o n c e p t i o n ,  the 7 o l d e s t  males  - 
out of 38 mature males - were p a r t n e r s  in 55% of the observed copulations. Conseque- 
nces of the strong breeding seasonality ~n this species on male and female reproductive 
SuCcess are discussed. 

0132 

BABOON (PAPIO HAf.~kDRYAS) VISUAL PREFERENCES FOR SOCIALLY RELEVANT STIMULI. 
R.C. Kye~r-~ D.K. Candland, Dept. of Psychology, Bucknell University, 
Lewisburg, PA, USA 17837. 

Understanding the nonhuman primate's perceptions of its social environ- 
ment is essential to an understanding of primate social behavior. Troop 
member preference/recognition and aspects of facial communication were 
investigated in four members of a captive troop of hamadryas baboons. 
Subjects were presented a series of photographic slides displaying indi- 
vidual troop members and slides depicting various facial areas of a troop 
member. The apparatus and procedure gave subjects control over slide se- 
lection and viewing time. The apparatus consisted of a two slide-screen/ 
two button arrangement. A modified Method of Pair Comparison was used. 
We found that (i) the baboons were highly reliable in their choices, (2) 
dominance status appeared to be a primary factor in troop member prefer- 
ence, and (3) the slides of full faces were consistently chosen, with the 
eye region attracting greatest attention. These data reflect the baboons' 
perspectives of their environment and provide supportive evidence to 
theories of primate attention structure. 

0133 
THE CONTRIBUTION OF ZOOS TO PRIMATE BREEDING. D. Lindbur~* J. Berkson and L. 
Nightenhelser , San Diego Zoo Research Department, San Diego, CA, USA 92112. 

Records of primate births in zoos which were reported to the International Zoo 
Yearbook over the ten-year period ending in 1980 were analyzed. The number of births 
per year has increased by 75% over this period, but a mere ten species account for 
nearly half of all births reported. Predominant among these are species which are the 
most abundant in the wild state. Zoo contributions to conserving rare and endangered 
species are evident in the case of five which rank among the first 20 in number of 
infants born. Improved husbandry and the growing role of research into captive 
propagation of exotics offers hope that a number of self-sustaining populations can be 
established from brood stock currently on hand. 
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HANDEDNESS IN A CAPTIVE GROUP OF LOWLAND GORILLAS. J. S. ~ocKar~, Dept. 
of Psychology, University of Washington, Seattle, WA, USA 98195. 

A s t u d y  o f  handednesa i n  a s o c i a l  g roup  o f  8 G. E= = o r i l l a  i n  a 
n a t u r a l i s t i c '  o u t d o o r  g r o t t o  was c o n d u c t e d  u s i n g  a t e s t e d  e t h o g r a m  

w i t h  l e f t / r i g h t  q u a l i f i e r s  F o r  a l l  m a n u a l  s o c i a l  and n o n s o c i a l  
b e h a v i o r s .  The da ta  were g a t h e r e d  o v e r  a t w o - y e a r  p e r i o d  and compr i sed  
s y s t e m a t i c  o b s e r v a t i o n s  o f  two s i l v e r b a c k  ma les ,  two a d u l t  Females ,  one 
s u b a d u l t  Female ,  one j u v e n i l e  ma le ,  one i n f a n t  Female and one n e o n a t a l  
m a l e .  F i v e  o f  t he  seven  i n d e p e n d e n t l y  m o b i l e  g o r i l l a s  showed a r i g h t  
hand f o r a g i n g  and m a n i p u l a t i v e  p r e f e r e n c e ;  o n l y  the  s u b a d u l t  f e m a l e  was 
d i s t i n c t l y  l e f t  handed;  and t he  newborn was c a r r i e d  f o r  the  F i r s t  t h r e e  
m o n t h s  p r e d o m i n a t e l y  i n  t h e  l e f t  arm and hand o f  t t s  m o t h e r .  These  
F i n d i n g s  a r e  c o n s i s t e n t  w i t h  t h o s e  o f  F i s c h e r  e t  a l .  ( 1 9 8 2 )  on t o u r  
a d u l t  Female  l o w l a n d  g o r i l l a s ,  and c o n t r a s t  w i t h  the  r e s u l t s  o f  F i n c h  
( 1 9 4 1 )  on c h i m p a n z e e s  and w i t h  t h e  g e n e r a l l y  a m b i d e x t r o u s  o u t c o m e  i n  
monkey  ~ H o r w i c h ,  1 9 7 , :  l a n g u r ;  D e u e l l ,  1980 and G a u t r i n  & E t t l t n g e r ,  
1970: r h e s u s ;  Rothe,  1973: marmoset ) .  ( A p p r e c i a t i o n  i s  e x t e n d e d  t o  the  
s taFF  os t he  S e a t t l e  Woodland Park  Zoo f o r  t h e i r  c o o p e r a t i o n . )  

0135 
THE CAREGIVING/CARE-SEEKING BALANCE IN CAPTIVE COkO~ON ~ARMOSETS CALLITHRIX JACCHUS 
~_.~ke-H..~. BloloEy Dept., The Open University, Milton Keynes, England. 

A hypothe%is to expllla differences in marmoset Inflnt social development is tested 
experimentally. The hypo;hesls states that the distribution of an infant's time and 
a c t i v i t i e s  amongs t  t h e  i n d i v i d u a l s  i n  i t s  g r o u p  i s  d e t e r m i n e d  by t h e  b a l a n c e  b e t w e e n  
t h e  r e l a t i v e  amounts  o f  c a r e - s e e k i n g  by t h e  i n f a n t  and c a r e g t v i n g  by t h e  o t h e r  members 
o f  t h e  g r o u p .  The h y p o t h e s i s  g e n e r a t e s  s e v e r a l  p r e d i c t i o n s .  Fo r  e x a m p l e ,  i f  t h e  l e v e l s  
o f  c a r e g i v i n g  a r e  r e d u c e d ,  i t  wou ld  be e x p e c t e d  t h a t  t h e  i n f a n t ' s  a t t e n t i o n  w o u l d  be 
f o c u s s e d  on c a r e - s e e k i n g  a c t i v i t i e s  and t h a t  i t  w o u l d  s p e n d  l e s s  t i m e  i n  non - 
c a r e - s e e k i n g  a c t i v i t i e s .  C o m p e n s a t i o n  among c a r e g i v e r s  f o r  d i f f e r e n c e s  i n  each  o t h e r s '  
c a r e g l v i n g  b e h a v i o u r  w o u l d  n o t  he  e x p e c t e d  t o  o c c u r .  F u r t h e r m o r e ,  s i n c e  i n d e p e n d e n c e  
o f  i n f a n t s  f rom c a r e g i v e r s  seems t o  be  p r i m a r i l y  due t o  a d e c l i n e  i n  c a r e  from 
c a r e g i v e r s ,  r e d u c e d  c a r e g i v i n g  c o u l d  be  e x p e c t e d  t o  r e s u l t  i n  i n f a n t s  b e c o m i n g  
I ndependen t  a t  an e a r l i e r  age than no rma l .  These p r e d i c t i o n s  are i n v e s t i g a t e d  by 
e x p e r i m e n t a l l y  r e d u c i n g  the  care  a v a i l a b l e  t o  a group o f  i n f a n t  common marmosets 
( C a l l t t h r i x  Jacchus ) ,  and compar ing t h e i r  i n t e r a c t i o n s  w i t h  c a r e g i v e r s  w i t h  those by a 
c o n t r o l  group o f  i n f a n t s  which e x p e r i e n c e d  normal  l e v e l s  o f  ca re .  The r e s u l t s  bee r  ou t  
several predictions. Infants receiving less care than usual spend less time in non- 
careseeklng activities, there are some increases In care-seeklng behavlour, and no comp. 
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EFFECTS OF CYPROTERONE ACETATE WITH COMBINATION OF TESTOSTERONE 
ENANTHATE ON SEMINAL CHARACTERISTICS, ANDROGENICITY AND CLINICAL 
CHEMISTRY IN L~GUR MONKEY 
N.K. Lohi2a" and O.P. Sharma, Reproductive Physiology Section, 
Department of Zoology, University of Rajasthan, Jaipur-302OO~, India 

Daily oral administration of I mg/kg b~ of cyproterone acetate 
and simultaneously administered testosterone enanthate (2 m~/kg b.w./ 
1 5 days; i.m.) to adult male langur monkeys over a period of 90 days 
caused a gradual decrease in the count (to azoospermia) and motility 
of spermatozoa, concurrently with an increase in the percentage of 
non-motile as well as abnormal and immature sperm. Semen weight, 
volume, seminal fluid volume and circulating testosterone levels 
decreased nonsignificantly. Semen pH, libido and body weight remained 
unimpaired. The levels of SGOT, SGPT, serum alkaline phosphatase, 
LDH, bilirubin, Na , K and hematological values did not alter 
significantly. All the changes were reversible. The results indicate 
that the combination regimen seems to affect the fertility in two 
ways, i.e. by inhibiting spermatogenesis in the testis and maturation 
process in the epididymis without altering the androgenicity. 
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SEASONAL INFLUENCES ON TESTICULAR FUNCTION IN FREE-RANGING LANGUR 
N.K. Lohi2a and R.S. Sharm~, Reproductive Physiology Section, 
Department of Zoology, University of Rajasthan, Jaipur -502004 

Seasonal changes in the histomorphological structure and 
biochemical composition of the testes have been studied in adult 
free-ranging male langurs, trapped from places around Jaipur, 
over a period of one year. Animals were spermatogenically active 
throughout the year with no period of quiescence during any 
season. The diameters of the seminiferous tubule, Leydig cell 
nucleus and Sertoli cell nucleus did not show marked changes. 
There were no appreciable changes in biochemical composition of 
the testes with respect to cholesterol, glycogen and sialic acid 
contents during different seasons of the year. In conclusion, 
the langurs did not display a marked circannual pattern in the 
seasonal spermatogenic cycle. 

3 5 7  
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SEMINAL CHARACTERISTICS IN LANGUR MONKEY (PRESBYTIS ENTELLUS ENTELLUS). 
N.K. Lohiya~ R.S. Sharma ~, J.S. Pruthi, G.F.X. David & T.C. An~'~ Kumar 
Departmen% of Doology, university of ~aJas~han, Jaipur -guLu%~+, in~im 
and Department of Anatomy, AIIMS, New Delhi -qqO 029, India. 

The characteristics of semen in langur monkeys maintained under 
natural captive conditions have been described, for the first time. 
Semen samples were obtained by electroejaculation throughout the year. 
Sperm count ranged from 55 to 180 million/ejaculate with 118+5~ mean 
value; semen volume from 0.5 to 5 with 1.6+0.5 ml mean value; percent 
motility from 50 to 80 with 75+8 mean value; live percentage of sperm 
from 50 to 80 with 60+8 mean value; abnormal percent from 1.5 to 4.8 
with 5.5+0.9 mean val~e; semen weight from 0.5 to 5-5 with 1.6+0.1 gm 
mean val~e and pH from 7.5 to 7.8 with 7.6+0.1 mean value. Variations 
were observed in sperm count & semen volum~ during different months of 
the year, but the mean values of pooled data from different seasons 
did no~ differ significantly when compared with each other. No signi- 
ficant circannual variations in sperm motility, percentage of live & 
abnormal spermatozoa and pH of the semen were observed. Thus langur 
could be a suitable model for long-term testing of male contraceptives. 

0139 
C}tARACTERISTICS OF MENSTRUAL CYCLE AND DETECTION OF OVULATION IN LANGURS 
N.K. LohiTa~ R.S.  5harma ,  M. J a j a l a k s h m i ,  A. S e h g a l ,  G.F .X.  David and 
T.C. Anand Kumar, Dept. Zoology, Univ. Rajasthan, Jaipur, India and Dept. Anatomy, 
AIIMS, New Delhi, India. 

Baseline data on menstrual cycles were collected in langur monkeys Presbyf~8 
enteZZu8 enteZZu8 Dufresne. Menstrual cycles range from ]9-45 days with 26.12• 
days mean value and 22 days mode. Menstruation lasts for 2 days. Maximum number of 
cornified cells were observed on day 10, whereas vaginal temperature nadir occurred 
on day 11. Monophasic vaginal temperature pattern was observed. Serum siallc acid 
levels directly reflect the estrogenic activity and show a significant peak on day 10 
coinciding with estradiol peak and followed by a progesterone rise. A secondary 
estradiol peak coincides with the progesterone peak during luteal phase. Observation 
indicate day 10 as the probable day of ovulation. Female langurs menstruate through- 
out the year without showing any signs of summer amenorrhea. Because of the absence 
of seasonal variation in reproduction, the langur monkey is a suitable animal model 
for long-term testing of contraceptives. 
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TESTICULAR AND ACCESSORY SEX ORGAN FUNCTIONS AFTER VASECTOMY IN 
I~NGUR MONKEYS (PRESBYTIS ~TELLUS ENTEILUS DUFRESNE). 
N.K. Lohi~a I S.N. Tiwar~and N. Mat~u-r,---~artment of Zoology, 
Reproductive Physiology Section, University of Rajasthan, Jaipur-3020~ 

The testicular biopsies and semen samples were studied in 1-12 
months vasectomized or sham operated langur monkeys. No quantitative 
and qualitative light microscopic alterations were observed in the 
seminiferous tubules after 3, 6 and 9 months of bilateral vasectomy. 
However, I of 3 animals studied after 6 months of vasectomy showed 
patchy degeneration and absence of sperms & spermatids. Testicular 
biopsies taken after 12 months showed increase in tubular diameter 
and disorEanization of germ cells. Seminal plasma fructose did not 
change. Semen volume, magnesium and citric acid decreased transi- 
tionally up to 6 months. A significant decrease in LDH and transami- 
nases (GOT, GPT) was noticed. No chan~es were observed in animals 
that received a sham operation. Whether the changes in testicular 
and accessory sex organ functions following short-term vasectomy are 
transitional is not known. 

0141 

SOME ASPECTS OF OASTRO--I.N"rESTINAL ALLOMETRY IN PRII'~TES AND OTHER RADIALS. 
A. MacLarnon, R.I). Martin, D.J, Chivers* and C.M. Hladik, Dept. of Anthropology, 
University College London, Gower Street, London WCIE 6BT, and Sub-dept. of Vet. Anatomy, 
University of Cambridge, Tennis Court Road, Cambridge CB2 IQS, U.K., and Museum National 
d'Histoire Naturelle, 91800-Brunoy, France. 

Recent interest in inter-specific allometry has resulted in significant developments 
in both theory and practical applications. Complementing dental studies, we have been 
scaling the dimensions of the gastro-intestinal tract to body size. Recently we have 
added new mammals to our series, including humans, and refined our analysis in terms of 
calculating gastro-intestinal quotients (for each compartment) and using computer 
clustering techniques to group species according to quotient values, rather than by 
priori dietary categories. Only the colon does not scale according to Kleiber's Law~ 
species clustered by gut quotient values group according to broad dietary categories and 
not simply to body size. Here we test further the reliability of the apparently sturdy 
dendrograms and the problematic multi-dimensional scaling plots. The latter proves 
more reliable, and the use of logarithmic quotient values (rather than anti-logarithmic) 
is more practical and generates more biologically significant results. Cebu_~s and 
Homo are unusual in resembling faunivorous mammals rather than other primate frugivores. 

0142 

EXPERIMENTAL INFECTION OF SABOONS (PAPIO SP) WITH ECHINOCOCCUS ~ANUL0SUS OF HUMAN, 
CATTLE, SHEEP AND GOAT ORIGIN. *M~cnhpxson. C.N.L.. Sul~mAn. M & El~. ,7. 

AMREF, PO BOX 30125, Nairobi, Kenya IPR, PO BOx 34505, Nalrobl, K~nya. 

In different areas of the worldtstrain differences in Echinococcus ~ranulosus 
have been described, which appear to vary in their infectivity to man. This 
phenomenon was evaluated in Kenya for hydatid material of human, camel, cattle, 
sheep and goat origin. Viable eggs, produced by experimental infections in dogs 
from all the above intermediate hosts were fed separately to four baboons in each 
case. The baboons were autopsied one year after infection. To date, material 
of sheep and camel origin have been found to infect baboons#and therefore, these 
strains could, by analogy, be also infective to men. This result corroborates well with 
epidemiological studies undertaken both in Kenya and elsewhere where these ho.~ts occur. 
The results of the infections with the human, cattle and goat strains are unknown 
at present, but these will be presented end discussed in relation to their 
epidemiolog ical significance. 
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CO[~ARATI%~ ~NATOMY OF THE NASAL ~LOOR CARTILAGES IN PRIMATES. W.Maier, 
Zentrum der Morphologie, Klinlkum der UniversitMt, Theodor-Stern-Kai 7, 
D-6OO0 Frankfurt/M. 70, Germany 

The morphology of the nasal floor cartilages, which are functionally 
connected with the vomeronasal organ and the nasopalatine duct, is vir- 
tually unknown in most living primates. In a number of prosimian and 
simian taxa, their structure has been studied with the help of section 
series and plate reconstructions. It is most surprising that the platyr- 
rhines show a regression of the vomeronasal organ but a great structural 
differentiation of the accessory cartilages; there exists considerable 
variation between the different taxa as well.Catarrhines have lost the 
vomeronasal organ of Jacobson alltogether but still retain remnants of 
the nasal floor cartilages. This holds especially true for the cerco- 
pithecoids, where the nasopalatine duct of Stenson persists throughout 
life. Some functional and systematic hypotheses are derived from the 
presented morphological evidence. 
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STEREOLOGY: QUANTITATIVE METHODS AND THEIR APPLICATION IN BIOMEDICAL RESEARCH. 
J .  N ~ _ _ ~ ,  Dept .  o f  V e t e r i n a r y  Anatomy U n i v e r s i t y  o f  N a i r o b i ,  P .O.  Box 30197 ,  
N a i r o b i .  

S t e r e o l o g i c a l  methods  c a n  be  a p p l i e d  on n o r m a l  o r  p a t h o l o g i c a l  b i o l o g i c a l  t i s s u e s  
t o  e l u c i d a t e  t h e i r  s t r u c t u r a l  and  f u n c t i o n a l  c o r r e l a t i o n s .  The a c c u i r e d  d a t a  t h u s  l a r -  
g e l y  t e l l s  us why a n i m a l s  behave  the  way t h e y  do .  The c o n s t r a i n t s  o f  l i f e  a r e  so  n a r -  
row t h a t  a d e v i a t i o n  f rom the  n o r m a l  q u a n t i t a t i v e  r e l a t i o n s h i p s  o f  the  f u n c t i o n a l  com- 
p o n e n t s  o f  the  t i s s u e s  o f  an  a n i m a l ,  commonly p r e c i p i t a t e d  by  e x t e r n a l  f a c t o r s ,  i s  d e -  
f i n e d  as  d i s e a s e .  Due t o  t he  immense e n e r g e t i c  r e q u i r e m e n t s  c u r t a i l e d  i n  s u s t a i n i n g  
l i v i n g  t i s s u e s ,  s u p e r f l u o u s  s t r u c t u r e s  n o r m a l l y  a t r o p h y ,  becoming  v e s t i g e a l  and e v e n -  
t u a l l y  d i s a p p e a r .  The m o r p h o m e t r i c  me thods  o f  s t e r e o l o g y ,  which  f a c i l i t a t e  t he  e x t r a -  
p o l a t i o n  to  t h r e e  d i m e n s i o n a l  s p a t i a l  c o n f i g u r a t i o n  f rom a s t u d y  o f  s e c t i o n a l  p r o f i l e s ,  
can  be  u sed  to  e s t i m a t e ,  g r o s s l y  o r  a t  u l t r a s t r u c t u r a l  l e v e l ,  p a r a m e t e r s  l i k e  volume 
by  p o i n t  c o u n t i n g ,  s u r f a c e  a r e a s  by i n t e r s e c t i o n  c o u n t i n g  and number and l e n g t h s  b y  
a c t u a l  p r o f i l e  c o u n t i n g .  R i g o r o u s  s a m p l i n g ,  s t a n d a r d l s e d  t i s s u e  p r o c e s s l n ~  and a n a l y -  
s i s  a r e  c r u c i a l  in  a c q u i r i n g  u n b i a s e d  m e a n i n g f u l  d a t a .  The l ung  w i l l  be u sed  as  a 
model  to  i l l u s t r a t e  how v e r s a t i l e  and p o w e r f u l  t h e s e  methods  a r e .  

0145 

TIME BUDGETS AND ACTIVITY PATTERNS OF FREE RANGING RHESUS MONKEYS AT TUGHLAQABAD, INDIA 
lqbal Malik, Univ. of Delhi, India. 

A l o n g i t u d i n a l  s t u d y  o f  f r e e - r a n g i n g  r h e s u s  monkeys  (Macaea ~ u ~ u t t a )  was u n d e r t a k e n  
a t  t h e  a n c i e n t  s i t e  o f  T u g h l a q a h a d  o u t s i d e  New D e l h i .  The s t u d y  d e t e r m i n e d  the  d i s t r i -  
b u t i o n  o f  t ime s p e n t  i n  v a r i o u s  a c t i v i t i e s  d u r i n g  d i f f e r e n t  s e a s o n s  and t h e  e f f e c t  o f  
w e a t h e r  on t h e  d a i l y  a c t i v i t y  p a t t e r n .  Rhesus  monkeys  s p e n t  r e l a t i v e l y  l i t t l e  t ime  
f e e d i n g ;  more t ime was s p e n t  r e s t i n g ,  g r o o m i n g ,  and p l a y i n g .  The p e r c e n t a g e  o f  t ime  
s p e n t  on r e s t i n g ,  e a t i n g  and d r i n k i n g  i n c r e a s e d  d u r i n g  t h e  summer, w h e r e a s  t he  p e r -  
c e n t a s e  s p e n t  on l o c o m o t i o n ,  p l a y ,  and g r o o m i n g  i n c r e a s e d  d u r i n g  t h e  w i n t e r .  Wea the r  
a f f e c t e d  t h e  d a i l y  a c t i v i t y  p a t t e r n  no t  so  much i n  b e h a v i o r a l  s e q u e n c e s  b u t  more i n  
t i p s  s p e n t  on c e r t a i n  b e h a v i o u r s  and t h e i r  l o c a t i o n  i n  t he  t e r r i t o r y .  The s t u d y  
s u p p b r t s  t h e  t h e o r y ,  o f  S h u k l a ,  Se th  and S e t h ,  t h a t  t h e  m a j o r i t y  o f  a c t i v i t i e s  a r e  
b a s e d  on components  o f  t he  e c o s y s t e m .  
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TRIBAL PEOPLES AND CONSERVATION OF PRIMATES IN INDIA. J.  ~ n g a l a r a J  Johnson, Wtld]tfe 
Warden, Templeton Cottage, Vannarpet, Uthagamandalamoot), 643001, INDIA 

The t rad i t iona l  patterns of ] I r e  and food gathering of man)' t r tba l  comun|ttes In 
India did not adverse]), af fect  primates ] t v tn  9 tn the same habitat .  In some Instances 
primates formed part of the d ie t  of these people or the)' f i red trees to col lect  hone)', 
but these ac t i v i t i es  dtd not cause widespread conservation problems. C iv i l i za t ion  has 
brought man)' changes to t r i ba l  peoples. Previous]), the)' depended on forest  resources for  
food and other essentla]s: acquired needs are forcing them Into to,ms to barter for  a r t t -  
c|es with forest products, Increasing exp lo i ta t ion  of the forests. Their t radt t tona]  
knowledge of the habitat and w i l d l i f e  also ts not being used productive]),. Ever)' f te |d  
worker would benefi t  from the knowledge of a t r ibe ]  guide, who also could be a primate 
observer tn vu]nerab]e areas. Unfortunate])', poachers clandestine]), use t r tba]  peoples 
not tnvo]ved tn conservation programs for  the t r  a c t i v i t i e s .  Effect ive conservation does 
require the support and cooperation of t r |ba ]  peoples. Tribe] coMuntttes tn or nearby 
the habttats of endangered primates, t he i r  t radt t tona|  food needs, changing patterns of 
]1re and present socioeconomic needs must he Iden t i f ied  to ascertain how the i r  behav.tor 
af fects primate status. The results are the f i r s t  step necessary to.plan and design 
|oca] conservation strategies. 

0147 

THROUGH THE TERRITORIAL BARRIER: HAREM ACCRETION IN PRESBTTI5 SENEX 
G. H. Manley, Dept. of Anthropology, Univ. of Durham, UK. 

In the purple-faced leaf-monkey o f  Srl Lanka, new harems are 
created by processes such as the settling down of wanderers, the 
distillation of maze troops which contain females, and (new in 
the sense of having a new adult male) take-over. A wholly differ- 
ent problem arises where females a d d  themselves to  already-existing 
harems. The female must overcome the normally indiscriminate 
aggression of an intensely terrltorialmale; the latter must 
suppress behaviour which would intimidate a prospective mate. 
The goal may be a c h i e v e d  in two v a y ~  (i) the female moving in 
a ~  a t ime  of t a k e - o v e r ,  when the defense system and  insider- 
outsider discrim~natlons are disrupted, and (ii) both femalo 
and male employing special behaviour characterised by a distinct 
quality o f  Wstudled indifference'. 

INTERTR00P TRANSFER BY MALE PAPI0 ANUBIS. D.L. Manzolillo 
Institute of Primate Researc1~'--~.~-~o-~ 34505, Nairobi, Kenya 

A 32 month study of intertroop transfer was conducted on a troop of 
olive baboons at Gilgil, Kenya. Focal samples and ad lib data were 
obtained on 14 males. Male membership was relative~ s-lYable during the 
first h,lf of the study. All immigrations occurred during the second 
h,lf. Aggression rates were related to frequency of consort behavior 
in the troop. Average consort activity of emigrants did not differ 
from that of males who remained. Males left when availability of cycl- 
ing females was low. Immigration occurred when availability of cycling 
females was high, which also happened to be times when consort behavior 
was at a low level. Rates of greeting behavior among males almost 
doubled when immigrants came into the troop, whereas aggression rates 
decreased slightly. It was concluded that immigrants met with little 
agEression as a result of the timing of their transfer during months 
when frequencies of consort behavior were low. Conditions in the troop 
at the time of immigration may not have presented an immediate source 
of competition. .. 
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ANALYSING THE STRUCTURE OF PRIMATE VOCALIZATIONS REGARDING FUNCTION: 
M. Maurus, Max-Planck-lnstitute for Psychiatry, Kraepelinstr. 2, 8000 
Mthnchen 40, FRG. 

Recent studies of the vocal repertoire of nonhuman primates have shown 
that the animals differentiate far more subtly in their use of alarm 
and contact calls than has been assumed so far. In our experiments with 
squirrel monkeys we are concerned with this problem especially in the 
area of agonistic behavior. We segment the monkeys' vocalizations and 
classify the segments according to type. Then we describe the vocal- 
izations on the basis of these classifications and the order of suc- 
cession. The description of the vocal structure thus obtained is more 
detailed and more accurate than the ones obtained by traditional methods 
(e.g. sonagrams). Tests, in the course of which the animals were sub- 
jected to different social conditions, have revealed that the differen- 
tiations detected in the vocalizations are applied by the monkeys at 
varying degrees of frequency which is a strong indication that the dif- 
ferentiations play an important role in intraspecific communication. 
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PARENTING WI~II~| A ~!ONOC~IOU5 SOCIETY. S.P. ~ndoza"& W.A. "Jason. California Primate 
Research Center, University of California, Davis, CA 95616. 

In a series of studies we have ex&mlned parenting in a monogamous primate, Calllcehus 
moloch. Observations indicate that the father spent substantial time carrying the infant, 
but that the transfer of the Infan~ between parents was generally initiated by the infant 
w i t h  no active involvement by either parent. When presented wlch their separated, 1 - 
wk old infant, both parents were observed to retrieve the infant, but this process was 
slow and often clumsy. The response of Callicebus parents to separation from their 2.5 
mo infant and each other was assessed. Results indicate that the parents show physiolo- 
gical distress to separation from their mate but not from the infant, indeed mothers show 
the greatest signs of distress when left alone with the infant. Infants tested for paren-- 
tal preference at 6 mo of age show a clear preference for the father. Overall, the pat- 
tern of parenting displayed by Calllcebus stands in sharp contrast to the general primate 
pattern where responsibility for caregivlng lles primarily with the mother and is carried 
out within the context of a strong bond between mother and infant. Neither Calllcebus 
parent forms a strong bond with the infant but is tolerant of its presence and mildly re- 
sponsive to its distress. The infant appears to play a critical role in determining the 
parental division of labor anl relies on the spatial proximity of parents as the enabllnq 
condition which permits the infant to transfer readily betueen the nurturant and the ,re- 
ferred parent. 

0151 

LONG TE~MMAINTENANCE OF TERRITORIES BY TITI MONKEYS IN A 1 "IZCTA~ YIELD C~. 
C.R. Menzel, Dept. of Anthropology, Univ. of California, Davis, CA., USA ~5616 

The purpose of this research was to gather new information on the individual disposi- 
tions, social processes and environmental conditions supporting the maintenance o f  terri- 
tories in Calllcebus moloch. The subjects (N-f1) lived as members of 2 small family 
~roups that were given permanent and continuous access to a large outdoor enclosure at 
the Calif. Primate Research Cir. Locatlonal data for individuals and narrative descrip- 
tions of close range interactions between groups were collected under routine everyday 
conditions over a 3 yr. period. The small degree of home range overlan shown by these 
~roups, in combination with the consistency of group membership across years and the 
daily confrontations of groups along the home range boundaries closely resembled the 
social arrangement typically observed in titis in nature and to my knowledge was the 
first instance in which any primate species had established and maintained stable terri- 
s is captivity. Experimental data obtained for these 2 groups suggest that adults 
were reluctant to expand their home range in the direction of a 'phantom group', i.e. 
toward areas in which they had previously encountered neighbors. The added presence of 
the neighbors served as a further deterrent to home range expansion, particularly when 
the neighbors were unconfined and could move directly toward the encroaching group. 
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0152 

HUMAN PREDATION ON PRIMATES IN THE MENTAWAI ISLANDS, INDONESIA. Arthur H. Mitchell, 
Department of Anthropology, Yale University, New Haven, CT U.S.A. 06520 

Four primate species are endemic to the small Mentawai Islands o f f  Sumatra in Indo- 
nesia: a gibbon (H~lobates klo~si i ) ,  a macaque (Macaca pagensis), and two langurs 
(Presbytis potenziani and Simias concolor). Prior to the arr ival  of man, perhaps only 
3000 years ago, the primates evolved in essential ly a predator-free environment. Hunting 
since then has had an effect on the distr ibut ion and abundance as well as the behavior, 
and possibly the social structure, of these primates. They are hunted by the indigenous 
people in a manner closely linked with t radi t ional  rel igion. While animals k i l led during 
the hunt, using bow and arrow, do provide some protein for the diet,  their  tradit ional 
importance has been as sacrifices connected with invocations. Rituals and taboos have 
governed human social relations, land use, forest gathering and hunting to produce an 
equilibrium between man and resource exploi tat ion. Recent expansion of the indigenous 
population coupled with immigration frOm the mainland and large-scale timber harvesting 
are having dramatic effects on both the island ecosystems and the tradit ional relations 
between man and environment. A large conservation area recently has been established on 
Siberut and management of hunting, in view of the breakdown of tradit ional controls, has 
been proposed. 

0153 

HUDDLING BEHAVIOUR OF HANtTMAN LANGUR, r ) ' , ~ ' b ~ { , ~  ~tcZLuJ. S.H. Mohnoc, Department of  
Zoology, Universi ty of Jodhpur, Jodhpur-342001 INDIA. 

For over a decade, eco-behavioural investigations were carried out on wltd Iangur 
g r o u p s ,  a round Jodhpur ,  a t  the  f r i n g e  of  Gre a t  I n d i a n  d e s e r t ,  Western I n d i a .  A t o t a l  
o f  353 h u d d l i n g  e p i s o d e s  in 4 uo imale  bands and an a l l  mate band were r e c o r d e d  from 
August  to  March. Host of  the  h u d d l i n g  c a s e s  were  o b s e r v e d  in mornings  b e f o r e  10 a .m.  
in  t he  e v e n i n g s  and in  the n i g h t .  Oc tober  to F e b r u a r y  p r e s e n t  maximum case s  h u d d l i n g .  
The most  f r e q u e n t  hudd l ing  b e h a v i o u r  (78Z) f a i l s  in  December and J a n u a r y ,  when the  
t e m p e r a t u r e  goes down to 2~ coupled  w l t h  cold  winds and the  o c c a s s i o n a l  a p p e a r a n c e  of  
c l o u d s .  In  Februa ry  9Z, March 4 .2Z,  October -November  6.1Z and 2.7Z h u d d l i o g s  were 
o b s e r v e d  d r u i n g  the  r a i n y  season  ( A u g u s t - S e p t e m b e r ) .  No hudd l ing  was seen  from A p r i l  
to  J u l y .  Huddl ing  groups ranged from 3-18 i n d i v i d u a l s  of  d i f f e r e n t  age and sex .  I t  
may l a s t  f o r  a few minutes  up to  about  2 hours  a t  a s t r e t c h ,  depending  on the  w e a t h e r  
c o n d i t i o n s .  The usua l  p a t t e r n  was v e n t r o - d o r s a l  in  a s i n g l e  row of 3-9 a n i m a l s .  In 
b i g g e r  g roups  huddle  columns d i f f e r e d  in  body c o n t a c t .  The f o r m a t i o n  of  column seems 
t o  be random w i t h o u t  any rank o r d e r  and a p p e a r s  to  p r o v i d e  warmth and s e c u r i t y .  

0154 

SPONTANEOUS CHOLANGIOCARCINOL'.t~ IN A BLACK HANGABEY (Cercocebus ,TLbogencJ, 
Monirei~ J.M. Tarara r R. and Suleman. M.A. Institute of Primate Research, National 
Museums of Kenya, Nairobi, Kenya. 

An adult female Black Mangabey was reported dead 10 days after an abortion. She had 
had 3 previous abortions, all of them in late pregnancy. Necropsy revealed a markedly 
enlarged liver, firm, with multiple whitish spots throughout the pareochyma. Part of 
the diaphragmatic lobe was atrophied and fibrotic. Histology revealed hyperplastic 
blue ducts with neoplastic cells infiltrating the parenchyma with irregular formation of 
small acini and ductuleso In some parts of the liver striking Schirrhous reaction was 
noted. A diagnosis of cholaogiocarcinoma (Intrahepatic bile duct carcinoma) was made. 
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COMPARATIVE HISTOPATIIOLOGICAL FINDINGS IN VERVET MONKEYS (Cercop~hec~s aethiops) AND 
BABOONS (Pupio u~ubs INFECTED WITH SCHISTOSOMA MANSONI. 
J.M. Monirei t g. Tarara, M.A. Suleman and J.G. Else. Institute of Primate Research 
National Museums of Kenya, Nairobi. 

The most striking feature of schistosomal infections is the pathology associated 
with trapped ova in the tissues. Indeed the greatest damage in terms of tissue lesions 
is caused by host tissue - egg interaction which results in typical granulomas. In 
the vervet monkeys, liver granulomas were smaller in all stages of evaluation and 
involution of the egg lesion. In the exudative productive stage, eosinophils were 
characteristically absent in this species. Mononuclear cells and multinucleated giant 
cells were the predominant cell types observed. In the baboon, the same stage 8ranu- 
lomas were bigger and numerous eoslnophils were observed at all stages of evolution of 
the egg granulomas. These findings suggest that host-parasite interaction in vivo may 
affect the course and outcome of the disease. 

0156 

ERYTHROCYTE MORPHOLOGY OF HEALTHY COLONY-BORN OWL MONKEYS (Aotus trlvlr~atus). J.E.K. 
Mrema, S.L. Stockham. D.A. Schmldt. T. Green, College of Veterinary Medicine, University 
of Missouri, Columbia, Missouri. 

It is believed that the Colombian Owl Monkey (Aotus trlvlr~atus) is the most suitable 
a n i m a l  f o r  s t u d y i n g  human m a l a r i a  wh ich  i s  c a u s e d  by  Plasmodlum f a l c i p a r u m .  S i n c e  t h e  
w i l d - c a u g h t  Aotus  i s  n o t  r e a d i l y  a v a i l a b l e  f o r  b i o m e d i c a l  r e s e a r c h  and i s  v u l n e r a b l e  t o  
s p o n t a n e o u s  anemias ,  t he  e r y t h r o c y t e  morpho logy  of  20 h e a l t h y ,  c o l o n y - b o r n  Aotus  monkeys  
was i n v e s t i g a t e d .  Th in  b l o o d  s m e a r s  f rom b l o o d  c o l l e c t e d  in  EDTA t u b e s  and s t a i n e d  w i t h  
Wright's stain were examined. Morphologlc findings in the following frequency (percentage 
of  monkeys w i t h  t h e s e  a l t e r a t i o n s ) :  A n l s o c y t o s i s ,  70%; p o l y c h r o m a t o p h i l l c  c e l l s ,  100%; 
d a c r o c y t e s ,  10%; c o d o c y t e s ,  5%; Howel l  J o l l y  b o d i e s ,  70%; and n u c l e a t e d  e r y t h r o c y t e s  
( r u b r i c y t e s  and m e r a r u b r l c y t e s ) ,  50%. B a s o p h i l i c  s t l p p l l n g ,  s c h l z o c y t e s ,  and 
p s e u d o e c h l n o c y t e s  were  o c c a s i o n a l l y  s e e n .  S t a i n i n g  o f  e r y t h r o c y t e s  w i t h  New M e t h y l e n e  
Blue  s t a i n  p roved  t h e  p o l y c h r o m e t o p h i l l e  c e l l s  n o t e d  w i t h  W r l g h t ' s  s t a i n  we re  
r e t i c u l o c y t e s .  S c a n n i n g  e l e c t r o n  m i c r o s c o p y  c o n f i r m e d  some of  t h e  f i n d i n g s  n o t e d  w i t h  t h e  
l i g h t  m i c r o s c o p e .  A n a l y s i s  o f  t h e  e r y t h r o c y t e  morpho logy  i s  f u n d a m e n t a l  i n  t h e  
u n d e r s t a n d i n g  of  t h e  a n i m a l  m o d e l ,  t h e  p a t h o g e n e s t s  o f  t h e  anemia s  and i n  t h e  
i n t e r p r e t a t i o n  o f  e x p e r i m e n t a l  t h e r a p y .  

0157 

THE ECOLOGY OF HOOLOCK GIBBON, Hy~obutes boo'oak, OF TRIPURA, INDIA. R . P .  Mukher iee  , 
Z o o l o g i c a l  Survey  o f  I n d i a ,  8 - L i n d s a y  S t r e e t ,  C a l c u t t a - 1 6 ,  I n d i a .  

T r i p u r a  i s  a sme l l  e a s t e r n  s t a t e  o f  I n d i a .  The t e r r a i n  i s  d i v i d e d  i n t o  h i l l s  and 
p l a i n s  and t h e  f o r e s t  b e l o n g s  t o  t he  e v e r g r e e n  and s e m i - e v e r g r e e n  t y p e .  The f o r e s t s  
may be dense  and c o n t i n u o u s  o r  q u i t e  o p e n .  In  s p i t e  o f  i t s  sme l l  s i z e  t h i s  s t a t e  
c o n t a i n s  as  many as  s e v e n  p r i m a t e  s p e c i e s .  Some o f  t h e s e  s p e c i e s  . s h a r e  t h e  food  w i t h  
t h e  h o o l o c k  g i b b o n  and t h e r e  i s  o v e r l a p p i n g  o f  h a b i t a t  o f  t he  h o o l o c k  g i b b o n  w i t h  a t  
l e a s t  two s p e c i e s  o f  l a n g u r s .  When t h e  d i f f e r e n t  s p e c i e s  o f  monkeys come c l o s e  t o  
e a c h  o t h e r  w h i l e  s e a r c h i n g  f o r  f ood  t h e y  d i s p e r s e  w i t h o u t  s h o ~ i n g  much a g o n i s t i c  
b e h a v l o u r .  The s o c i a l  g r o u p  o f  h o o l o c k  g i b b o n  c o n s i s t s  o f  an  a d u l t  p a i r  and t h e i r  o f f -  
s p r i n g .  A g roup  u s u a l l y  c o n s i s t s  o f  t h r e e  members .  S o c i a l  r e l a t i o n s  among g r o u p  
members show a h i g h  d e g r e e  o f  c o h e s i o n .  The g i b b o n  g e n e r a l l y  move t h r o u g h  t h e  main  
canopy  and more t h a n  h a l f  o f  t h e i r  a c t i v e  p e r i o d  i s  s p e n t  i n  f e e d i n g .  The h o o l o c k  
g i b b o n  u s u a l l y  c o v e r s  a s m a l l  d i s t a n c e  b u t  a t  t imes  i t  c o v e r s  a l o n g  d i s t a n c e  i n  a d a y .  
The d i s c o n t i n u i t y  and c l e a r a n c e  o f  t he  f o r e s t  a s  w e l l  a s  s h i f t i n g  c u l t i v a t i o n  and h u n t -  
i n g  f o r  food  a r e  t h e  m a j o r  f a c t o r s  f o r  t h e  c o n s e r v a t i o n  o f  t he  h o o l o c k  g i b b o n  i n  
T r i p u r a .  
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0158 
THERMOREGULATION AND BASAL METABOLIC RATE IN PRIMATES - PHYLOGENETIC AND 
ECOLOGICAL ASPECTS. E.F.M~Iler, Abt. Physiologische 0kologie, Univ. of T~- 
bingen, Auf der Morgenstelle 28, D-7400 T~bingen, West Germany. 

If compared to simian primates many prosimian species exhibit a lower 
body temperature and also have a reduced basal heat production. In the 
slow lorla, e.g., the basal metabolic rate is among the lowest so far 
,found in homeothermic mammals and dwarf lemurs seasonally enter deep 
torpor. The question arises whether these differences reflect the more 
primitive phylogenetic state of proslmlans or whether they occur due to 
adaptive processes. Recent studies on thermoregulation in primates have 
shown that most prosimians are good thermoregulators and that the former- 
ly believed deficiencies in their thermoregulatory capacities should ra- 
ther be regarded as part of an energy saving strategy; moreover, a redu- 
ced basal heat production has also been found in specialized simian pri- 
mates. It is, therefore, concluded that the peculiarities in the thermo- 
biology of prosimians represent energy saving adaptations which evolved 
concomitant with ecological specialization rather than phylogenetic pri- 
mitive characters. 

0159 

THER!.IOREGULATION IN THE SLENDER LORIS (LORIS TARDIGRADUS). 
E.F.MOIIer. O.Nieschalk-Meier and B.Meler, Abt.Physiologische ~kologie, 
'Jniv.of T0bingen and Institute of Anatomy, Univ.of Bochum, West Germany. 

Thermoregulation was studied in a couple of slender lorises at ambient 
temparature's from I0-37,5~ At air temperatures from 25-30~ the body 

o 
temperature (T) was maintained between 34 5-36 5 C. With increasing air 

b o o' ' 
temoerature T_ rosa to about 38 C at 37 5 C ambient temperature, whereas 

~ ' 0 o at lower air ~emoeratures T decreased to values between 3 -34,5 C. The 
�9 " b o 

heat production was lowest at ambient temperatures from 32,5-35 C with 
about 0 ,38 ml O2./g.h; this basal metabolic rate is only 45% of the value 
expected from body mass. At low ambient temperatures the slender lorises 
could markedly increase the heat production but also saved energy bycool- 
iP ~ large parts of the body and keeping only a relatively small core a-- 

a high temperature (partial heterothermy). In a hot environment the I ori ~ 
es 0reatly raised evaporative cooling by panting as well as by spreads 

saliva over the extremities. With regard to basal heat production and 
tharmoregulatory abilities the slender lorises behave similarly to lo- 
Tises with the differences being mainly due to the different hod!, size. 

0160 

RESPONSE OF UILD BABOON TROOPS TO INCURSION OF AGRICULTURE AT GZLGIL. 
KENYA. J.M. Musau a and S.C. Strum t Gilgil Baboon Project, Gilgil, Kenya, 
and Dept. of Anthropology, Univ. of California, San Diego. 

A three year intensive study of ranging patterns, activity budgets, and 
food selection focused on the response of 3 baboon troops to agricultural 
development within the baboons' traditional home ranges. Shifts in 
foraging patterns and home range utilization differed in the three troops. 
Rainfall and the availability of natural foods had a significant effect on 
the extent to which crops were incorporated into the diet. Each troop 
solved the problem of the excision of land from their home range in a 
different way. These included dramatic "migratory" shifts to avoid settled 
areas and search for natural foods, incorporation of human foods into the 
diet at critical periods with a concommitant reduction of home range size, 
and extensive reliance on human food with a home range size appropriate 
for forest rather than savannah baboons. 
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0161 

HORHONE RESPONSES TO CLOMIPHENE CITRATE IN YOUNG CHIMPANZEES. R.D. Nad- 
ler*, R.W. Cooper, C. RoCh-H~yer, E. BQBrreau and G. Affre, Cen. Int. 
Recherches Med. Franceville (CIRMF), GABON, and Yerkes RPRC (YRPRC), 
Emory Univ., Atlanta, CA. 30322, USA. 

Gonadotropin and gonadal steroid responses to clomiphene citrate were 
studied in male and female chimpanzees ages 3.6 to 9.9 years. FSH was 
significantly reduced in prepubertal females (n=4) and in early pubertal 
~,~!es (n=2) but not in prepubertal males (n=5). FSH was unchanged or iLl-- 
:r2ased in early pubertal females [n=2) and late pubertal males (n=2). 
The response of FSH was related in part to baseline FSH values. There 
was no consistent response by LH in either males or females, not in 17B- 
estradiol by the females. Testosterone was reduced only in the early 
pubertal males. The results provide some support for the hypothesis that 
negative feedback by gonadal steroids is operative in prepubertal chim- 
panzees and that puberty is accompanied by a reduction in the sen3itivity 
of the hypothalamus to such feedback. 
Supported by CIRHF, USPHS Grant No. RR-O0165 from NIH to the YRPRC and 
N~F Grant t2o. BNS79-23015 to RDN. 

0162 

SOCIAL ORGANIZATION OF TWO SYMPATRIC GALAGOS AT GEDI, KENYA. L. T. Nash, Department 
of Anthropology, Arizona State Univers i ty ,  Tempe, AZ 85287 USA. 

The social systems of ~ zanzibartcus and G. ga rne t t i i ,  as revealed in patterns 
of range overlap, were s ~ b y  t rap-re t rap a n ' ~ - r a ~ k i n g  in a 20-month f i e l d  
study. In both species, ranges of f u l l y  adult females showed l i t t l e  overlap and these 
females' ranges formed overlapping clusters with younger adult and subadult females. 
Young adult or subadult males of both species seemed to disperse more from the i r  
mothers' ranges than dtd daughters. Go qarnet t i i  male-female adult pairs shared 
coextensive ranges with young adults ancF'su~'~-d'Gl't's~-. Most adult ~ l e  G. zanzibaricus 
had extensive range overlap with 1 or 2 f u l l y  mature females (as we11-a-s the younger 
females in a "c lus te r ' )  and there appeared to be two size classes of sexual ly mature 
males. Coextensfve ranges ~ r e  rare bet~en the larger nklles, but they overlapped 
smaller m les .  Though best viewed as d i f fe ren t  species, G. zanzibarlcus resembles the 
South African G. sene~alensts moholt in m~ny aspects o--( r social organizat ion. G. 
~arnet t i l  appea'~'s to have more I s l e d  adult  females than the c losely related Sou~ 
African G. crasslcaudatus umbrosis. 

0163 

DEVELOPHENT Of TOOL USE IN HACAQUE AND GORILLA. F. N a t a l e ,  P. P o t i '  and 
G__: $ p l n o z z i ,  I n s t .  o f  P s y c h o l o g y ,  CNR, Rome, I t a l y .  

The deve lopment  o f  the  use o f  a s t i c k  as a t o o l  to  r e c o v e r  an o u t - o f - r e a c h  
o b j e c t  Is i n v e s t i g a t e d  In a l o n g i t u d i n a l  s tudy  o f  a macaque ( Macaca 
?uscata  ) and a g o r i l l a  ( G o r i l l a  g o r i l l a  ) i n f a n t .  R e s u l t s  show t h a t  even 
a t  t h r e e  years  o f  age the  macaque does no t  go beyond an e x t r e m e l y  
r u d i m e n t a r y  u n d e r s t a n d i n g  o f  t h e  use o f  t he  s t i c k :  i t  f a l l s  even in 
s y s t e m a t i c a l l y  e s t a b l i s h i n g  c o n t a c t  between the  s t i c k  and the  t a r g e t  
o b j e c t .  On the o t h e r  hand,  t owa rd  t h e  end o f  i t s  second y e a r  o f  l i f e ,  the  
g o r i l l a  systemat ica l ly  e s t a b l i s h e s  c o n t a c t ,  bu t  I t  o f t e n  f a i l s  in 
r e c o v e r i n g  the  o b j e c t  because o f  d i f f i c u l t i e s  in m a s t e r i n g  t h e  p h y s i c a l  
c o n s t r a i n t s  i n v o l v e d  In t he  use o f  the  s t i c k ,  such as the  s t r e n g t h  and 
ang le  of  impact o f  t he  s t i c k .  These d i f f i c u l t i e s  p e r s i s t  I n t o  t he  t h i r d  
year of  i t s  l i f e .  These data s h a r p l y  c o n t r a s t  w i t h  t he  deve lopmen t  o f  the  
same ab|lity in the human child, where both the logical and the physical 
components involved in the use of the stlck are mastered by the end of the 
second year of life. 



366 Paper and Poster Sessions 

0164 

DEVELOPMENT OF DOMINANCE RELATIONSHIPS IN I}@IATURE 14a~aoa ~uscs W.J. Netto and 
J.A.R.A.M. van Hooff, Laboratory of Comparative Phys io logy ,  S t a t e  U n i v e r s i t y  Ut rech t ,  
Jan van G a l e n s t r a a t  40, 3572 LA U~recht, The Nether lands .  

The a g o n i s t i c  behaviour  of 16 j u v e n i l e s  ( ; / 2 - 2 y r )  i s  analysed to un tangle  the 
r e l a t i v e  importance of rank a c q u i s i t i o n  mechanisms. Aggress ion rece ived  by j u v e n i l e s ,  
but not t h a t  i n i t i a t e d ,  i s  n e g a t i v e l y  c o r r e l a t e d  wi th  materna l  rank.  J u v e n i l e s  are  
supported by mothers (25Z), other kin (|4Z), and non-relatives (61Z) from higher (HF) 
and lower ranking (LF) families. Reces support is correlated with aggression 
i n i t i a t e d  by juven~ les  but not wi th  maternal  rank or a g g r e s s i o n  r ece ived .  Jo i n i ng  
a g a i n s t  j u v e n i l e s  i s  n e g a t i v e l y  c o r r e l a t e d  wi th  materna l  rank:  Supporters  are not 
a l t r u i s t s  hut j o i n  in  t h e i r  own i n t e r e s t s  p r i m a r i l y  a g a i n s t  v i c t i m s  and fol low e s t a -  
b l i s h e d  rank r e l a t i o n s .  Over h a l f  the support  a g a i n s t  HF comes from the alpha male. 
While becoming dominan t , j uven i l e s  use the l o w - r i s k  s t r a t e g y  of j o i n i n g  winners agains~ 
l a rge  LF, but r a r e l y  a ga in s t  HF. HF females have access  to LF i n f a n t  and dominate 
them wi thou t  r e s t r i c t i o n  from LF mothers and K i n .  As a r e s u l t ,  j u v e n i l e s  r a r e l y  
i n i t i a t e  a g g r e s s i o n  (or r ece ive  support)  agains~ HF females .  The net  support by non- 
r e l a t i v e s  i s  n e g a t i v e  a ga in s t  HF and p o s i t i v e  a g a i n s t  LF. In  consequence j u v e n i l e s  
seldom out rank  t h e i r  mothers. 

0165 

INHERITED ISOLATION CALL CHARACTERISTICS IN THO SPECIES OF SQUIRREL MONKEY (SAIMIRI) 
AND THEIR HYBRIDS. J. D. Newman. Laboratory of Comparative Ethology, NICHD, N--~-ff~, 
Bethesda, MD, USA 20205. 

The isolat ion calls ("Isolat ion Peep," IP) of two closely related species of 
squirrel monkey are d is t inct ive ly  di f ferent in certain features of their  acoustic 
structure at a l l  ages. Hybrids between these two forms of Saimiri bred in the 
]aboratory were studied for the resemblance of their  IP to those of their  parents. 
Discrlmlnant function ana]ysis of parental IP based on parametric measures of sound 
spectrograms showed lOO% correct classif icat ion of parental IP as to their species 
origin. Similar analyses of hybrid calls tested which parental species they resembled 
the most, and the degree of this resemblance. One parental type ( the "Rceaan-arch 
variety" of MacLean; 5aimiri boliviensis of Hershkovitz ) was more commonly expressed 
in hybrid p h e n o t y p e s , ~ g h  the discriminant scores of hybrid IP were generally 
intermediate to those of the two parents. These findings provide the basis for the 
genetic analysis of a species-specific communlcation signal in primates. 

0166 

INFANTICIDE AND SOCIAL CHANGE IN FOREST GREY LANGURS,Presby%Is @ntellus, 
IN KANHA TIGER RESERvE,INDIA. P.N.Newton,Dept. of Zoology,Univ.of 0xford 

A two year fleld study of langurs in moist deciduous (sal) forest 
in the Central Indian Highlands was conducted from 1980-82. Of 18 groups 
~ensused 14 were bisexual (I 3 unlmale,ltrimale) a n d  4 were all-male 
bands. The feeding and ranging patterns and social change of a unimale 
troop ("C") were monitored for 18 months.The investigator observed 
infanticide three times in April 1981 carried out by adult males of a 
16 member all-male band ("Q').Two weeks later, in May,the "C" male was 
replaced by a male from "Q" who remained in the troop for at least 2 
years.The occurence of infanticide in a relatively undisturbed habltat 
supports the hypothesis that the behaviour is a male strate6y and not 
an artifact resulting from human induced crowding. 
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0167 

ON THE INFLUENCE OF SOCIAL VARIABLF~s UPON OBJECT DIRECTED BEHAVIOURS 
IN CEBCOPITHECIDAE STUDIED IN CONFINEMENT 

A~ Nietech, Abt. Yerhaltensbiologle, Inst. f. Allg. Zoologic, Freie Unlversit~t, 
Haderslebenerstr. 9, 1000 Berlin 41, West - Germany 

As p a r t  of a l o n g - t e r m  s t u d y  on o b j e c t  d i r e c t e d  b e h a v i o u r s  ( Z o o l .  B e t t r ~ g e  
28, 1~1-161) i n  C e r c o p i t h e c i d a e ,  J u v e n i l e  and 8 u b a d u l t  s p o t - n o s e d  monkeys 
~ e r c o p i t h e c u s  p e t a u r i e t a ) ,  k e p t  i n  our  l a b o r a t o r y  were p r e s e n t e d  to  d i f f e r e n t  
wooden o b j e c t s  ~ - e ,  r i n g s ,  c y l i n d e r s ,  e t c ) .  Our h y p o t h e s i s  was t h a t  the  
" a t t r a c t i v i t y "  o f  such o b j e c t s  would be d e t e r m i n e d  no t  o n l y  by t h e i r  p a r t i c u l a r  
c h a r a c t e r s  but  a l s o  by e n v i r o n m e n t a l  f a c t o r s .  In  p a r t i c u l a r  we wanted to  know 
whe the r  and how s o c i a l  c o n d i t i o n s  would a f f e c t  the  d u r a t i o n  and s t r u c t u r e  of  
o b j e c t  p l a y .  E x p e r i m e n t a l  v a r i a b l e s  were the  number of  s u b j e c t s  i n v o l v e d  in  
p l a y  and t~e number of  o b j e c t s  p r e s e n t e d  to  them. T e s t  s e s s i o n s  were r e c o r d e d  
a u d i o v i e u a l l y .  Our r e s u l t s  r e v e a l e d  t h a t  s u b j e c t s  t e s t e d  d u r i n g  g roup  s e s s i o n s  
showed s i g n i f i c a n t l y  more o b j e c t  d i r e c t e d  b e h a v i o u r e  t h a n  d u r i n g  s o l o  s e s s i o n s .  
I t  w i l l  be a n a l y s e d  w h e t h e r  some k i n d  of  s o c i a l  c o m p e t i t i o n / f a c i l i t a t i o n  may 
p l a y  s r o l e , h e r e .  

0168 

BEHAVIOR OF AN ADULT MALE IN ON,i-MALE UNIT-GROUP OF CHIMPANZEES IN THE 
MAt[ALE I,IOUNTAINS, T~NZANIA. T. Nishida* and M. Hiraiwa-Hase~awa, Dept. 
of Anthropolo~.~y, Univ. of Tokyo, Hongo, '3unkyo-ku, Tokyo, Japan ll3. 

A unit-group (K) of wild chimpanzees was observed for 17 years (1966- 
1983) and showed drastlc demographic change. Between 1969-1975 the 
group lost adult males one by one. ~en only two adult males were left 
early in 1~78, several cycling • ~egan to associate with the males 
oI a large nei'~huoring unit-group (M). When K group lost one el the 
remaining adult males and became essentially "one-male" in 1979, all 
cycllng l emales began to associate mostly with u group and changed their 
individual ranze. In this period, the "alpha" male tried to restrict 
the ranginz oI "nls', l emales within his normal range by a varieZy o1 
herding techniques. Since only one aault male remained in K group, the 
large-scale tr~usler oi cycling females is re~arded as a l emale 
reDroductive strategy. 

0169 

WOOLLY SPIDER MONKEYS, 8RACHYT~LEJ ARACRROIDES, IN MINAS GERAIS, BRAZIL. 
A. Rishimuru, Biological Lab., Doshisha Univ., Kyoto 602, Japan 

A 5-month observation was done on Bmaeh~teZes living in an isolated 
forest in a farm. There were also A~ouutta guurlbu, Cebu8 apeZZu and 
euZZithriz fZuvlcepue, and part of the observation was done on these 

monkeys for comparison. Brueh~teZee moved in groups consisting of 5-30 
or more individuals. Members of any two of these foraging groups were 
found together in the other groups and/or both groups had m~mbers common 
to them. Thus, whole population, which was estimated to be about 50, 
was considered to form a unit group or co~munity. Most groups were 
bisexual, while within the group adults of same sex, especially males, 
tended to gather together by themselves. Major diet of B~uch~teZee and 
AZouutta was leaves and fruit, while fruit consumption rate was much 
higher in 8much~teZee. Home range was estimated to be 2.8 km 2, 23 and 7 
times larger than those of AZouuttu and Cebus respectively. These 
ecological and sociological characteristics of B~aohyteZee seems to be 
conmmon with other Atelinae, especially with AteZes. 
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0170  

REPRODUCTION AND CAPTIVE Is OF TIIL BROWN BUSHBABY (GuZago garnering). J._..MM. 
E~ju~una~ R.M. Ele~ M.A. Suleman and J.G. Else. Institute of Primate Research, 
l~ational Museums of Kenya, Nairobi, Kenya. 

A breeding colony of the brown bushbaby has been established through a g r a n t  from 
the Kenya National Council for Science and Technology. This is the first stage of a 
lon~ term project to develop breeding groups of the various Kenyan-found galago species 
for comparative studies. From the 11 male: female pairings 41 singleton births have 
resulted since November 19~0. Although births have been recorded in every month of the 
year, 21 (51Z) have occurred in November to January. The vaginal orifice of female was 
noted to be open (VO) for 14.2 • 4.4 days (n=40, range 4-26) of the cycle. Sexual 
receptivity was usually observed in the first 3 days following VO. If the day of VO of 
conception cycles is arbitrarily assigned to be day one of pregnancy, gestation length 
is calculated to be 133.2 • 5.8 days (n=22, range 121-142). Three female progeny 
b e g a n  c y c l i n g  a t  18 months  o f  age  and to  d a t e  one  has  g i v e n  b i r t h  a t  22 mon ths .  Many 
f e m a l e s  d i s p l a y  e x t r e m e l y  a g g r e s s i v e  b e h a v i o u r  t o w a r d s  t h e  m a l e s  i m m e d i a t e l y  a f t e r  
p a r t u r i t i o n  and s e p a r a t i n g  them f o r  a few days  i s  o f t e n  n e c e s s a r y .  

0171 

SKULL STRUCTURE IN OLDUVAI HOMINID 9.  A.T.  NKINI, FRANKFURT/MAIN. 

Most of the skull structures of the important hominid fossil OH 9 have been 
described before, and from these analyses it is concluded that thls specimen, which 
may be as old as 1.1 Million Years, should be included in the Homo e~c~ctus group. In 
many respects, the skull anatomy of H. ereetus is very similar to that of present man. 
What is very different, however, is the proportioning of the whole skull. By applica- 
tion of Computer Tomography (CT), the skull proportions are re-studied more accurately 
because OH 9 is the only known H. erectus with a fairly well-preserved basicranium. 
This structural complex was studied in particular. Its proportions and relative 
position differ distinctly from modern man. The implications of this marked feature 
are discussed. A reconstruction of the total skull will be presented. 

0172  

NEURAL CORRELATES IN PRIMATES ASSOCIATED WITH THE P~YLOGENETIC ACQUISITION OF SPEECH, 
C.R.  Noback:  Dep t .  o f  Anatomy,  Columbia  U n i v . ,  New York ,  N.Y. USA 10032.  

Speech  i s  t h e  complex p r o d u c t  o f  t h e  f i n e l y  tuned  i n t e g r e t a t i o n  o f  t h e  n e r v o u s  
s y s t e m  c o n t r o l  s y s t e m s  w i t h  a r e s p o n s i v e  o r g a n  s y s t e m  ( o r a l ,  p h a r y n g e a l ,  l a r y n g e a l ,  
t h o r a c i c  and  a b d o m i n a l  m u s c u l a r )  c a p a b l e  o f  p r o d u c i n g  and  c o n t r o l l i n g  t h e  e m i s s i o n  
o f  a v a s t  v a r i e t y  o f  s o u n d s .  Modern e v i d e n c e  i n d i c a t e s  t h a t  t h e  c e n t r a l  n e r v o u s  
s y s t e m  c o n t a i n s  t he  r e q u i r e d  n e u r a l  i n f o r m a t i o n  e s s e n t i a l  f o r  e l i c i t l n g  c o o r d i n a t e d  
and s y n c h r o n i z e d  moto r  a c t i o n s  ( c e n t r a l  c o n t r o l  t h e o r y ) .  C e n t r a l l y  g e n e r a t e d  
p a t t e r n s ,  known as  mo to r  p r o g r - ~ s ,  a r e  b o t h  ( I )  h i e r a r ~ h i c a l l y  o r g a n i z e d  in  many 
l e v e l s  o f  t h e  b r a i n  and s p i n a l  c o r d  and (2)  p r e s e n t  in  mammals as  w e l l  a s  in  o t h e r  
v e r t e b r a t e s .  The n e u r a l  c i r c u i t r y  a s s o c i a t e d  w i t h  t h e s e  p r o g r a m s  c o m p r i s e s  i n t r i -  
c a t e  f e e d b a c k  and  f e e d - f o r w a r d  c i r c u i t s  i n v o l v i n g  t h e  c e r e b r e l l u m ,  b a s a l  g a n g l i a ,  
t h a l a m u s ,  c e r e b r a l  c o r t e x  and o t h e r  n e u r a l  c e n t e r s  o f  t h e  c e n t r a l  n e r v o u s  s y s t e m .  
The r e l a t i o n  o f  t h e s e  endogeneous  m o t o r  p r o g r a m s  to  t h e  p h y l o g e n e t i c  a c q u i s i t i o n  o f  
s p e e c h  w i l l  be d i s c u s s e d  w i t h  e m p h e s i s  on t h r e e  n e u r a l  l e v e l s ,  name ly :  ( I )  t h e  
p e r i p h e r a l  a p p a r a t u s ,  (2 )  t h e  p a t t e r n  g e n e r a t o r s  and (3)  t h e  command s y s t e m s .  
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COALITION FORMATION AMONG MALES IN THREE FREE-RAN61NG BABOON GROUPS. 
BL _NQI,Lab. of  COmparative Physiology.  State Univ. of  Ut recht .  Jan v~ 
8a lens t r .  4~ - 3572 LA Utrecht  The Netherlands. 

Data f ~  t h i s  study were gathered in two groups of ye l l ow  baboans 
(Papio c. cynocephalu$) in  Amboseli National Park, Kenya i n  1981-1982. 
A group of anubis-baboonm (P.c.anubis)t ranging near 8 i l g i l ,  Kenya, i s  
p r e s e n t l y  under s tudy .  

A c o a l i t i o n  i s  def ined as a temporary r e l a t i o n s h i p  bet;:---n two 
non-re lated par tners  during which each of them i n t e r f e r e s  a number of  
t imes on behal f  04 h ie  par tner .  As �9 r e s u l t  of  the migra t ion  pa t te rn  
the male sect ion of a group cons is ts  of adul t  immigrants and sub-adul t  
natal  males. In both classes mutual support i s  t o  be expected among 
males of comparable s ta tus  and wi th  a ce r ta i n  degree of f a m i l i a r i t y .  
Natal males of the same age (and thus of comparable status) are l i k e l y  
t o  be paternal s ibs.  The thresho ld  of se lec t ion  of behaviour needed 
f o r  the format ion o f  r e c i p r o c a l  r e l a t i o n s h i p s  among non- re la ted  
i n d i v i d u a l s  may t h e r e f o r e  have been passed by means of k i n - s e l e c t i o n .  
The r e s u l t s  so f a r  are in  support o f  t h i s  t h w y .  
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0174 

HALE IIIGRATION AND TAKE-OVER OF DOMINANCE iN WILD LONG-TAiLED MACAQUES. 
M.A. van Noordwijk* and C.P. van Schaik, Laboratory of Comparative Physiology, State Uni- 
versity Utrecht, Jan van Galenstraat 40, 3572 LA Utrecht, The Netherlands. 

Between Dec. '79 and March '83 a wild population of long-tailed macaques (Macaca fas- 
cicularis) was studied in the Gunung Leuser National Park, Sumatra, Indonesia. Fifty-two 
migrations by subadult and adult males from and into 6 study groups were observed. The 
younger (subadult) males migrated more often in the company of group mates and more often 
into adjacent groups than older malea. Most males immigrated in an "unobtrusive" way, ob- 
taining a relatively low position in the dominance rank order. Some young adult males 
attempted to take-over the highest dominance rank upon entering a group. The only other 
individuals attempting a take-over of the highest dominance rank were young "resident" 
males who had newly attained full body size during a seml-solitary period of several 
months. The latter were more often successful in taking-over than immigrants who only 
succeeded in taking-over small groups with ~ 3 resident adult males. The results suggest 
that I. young males cannot reach maximum body size while being "full-time" members of a 
social group and 2. for males attempting to take-over the highest dominance rank knowing 
the social characteristics of the other resident males is important. 

0175 

THE FUNCTIONAL SIGNIFICANCE OF LONG DISTANCE CALLS IN MIXED-SPECIES 
TROOPS OF NEW WORLD MONKEYS: S~guinus mystax and S. fuscicollis. 
(Callitrichidae~ M.A. Norconk, Dept. of Anthropology, Univ. of 
California, Los Angeles, CA, USA 90024. 

A study of social dynamics of tamarin monkeys was conducted in 
Amazonian Peru from November, 1982 - December, 1983. One aspect 
of this study of tropical forest ecology investigated the role of 
long distance calls in both intra-troop and inter-troop communica- 
tion of mixed-species tamarin troops. The results of the study 
suggest that the calls serve to identify the location and the 
direction of travel of the Sender and thus play a major role in 
coordinating the movement of a mixed-species troop. Further, 
the calls, though penetrating only a short distance (2OOm) 
relative to the size of the home range (c. 30 ha), serve to signal 
and to attract neighboring troops into areas of home range 
overlap. The interactions between two troops, which take place 
in overlap zones, further suggest that the calls play a major 
role in the attraction of mates and in the formation of new troops. 
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ASSOCIATION BETWEEN OLIVE COLOHUS MONKEYS, PROCOLOBUS VERUS, AND 
CERCOPITHECUS SPECIES IN SIERRA LEONE. J.F. Oates, Dept. of Anthropology, 
Hunter College of CUNY, 695 Park Avenue, New York, NY, USA 10021. 

The behavior of Procolobus verus, which in Sierra Leone is almost 
always seen in close proximity to Cercopithecus campbelli, C. diana or 
C. ~etaurista, was studied on Tiwai Island in January-August 1983. One 
~ocxal'group of 2 adult males, 5 adult females and 3-4 immatures was 
observed on 55 days, on 25 of which its members' behavior was sampled in 
scans at 20-min intervals. Throughout this time the P. verus group 
associated closely with a group of 23 C. diana, and ranged over 27 ha. The 
P. verus were usually highly dispersed-an~s-~nt much time in dense 
vege--~on; the average number seen in any 5-minute scan period was 2. 
They were very selective feeders, ate plant material only, and 
concentrated heavily on young foliage (70% of samples). It is argued that 
the strong tendency of P. verus to associate with Cerco~ithequs monkeys is 
an adaptation which increases the probability of detectlng predators, 
without significantly increasing competition for food. Such a strategy may 
be related to a small body size, small group size and dispersed foraging 
pattern, all of which may increase predation risk. 

0177 

THE STATUS OF THE NIGERIAN GOENON, CERCOPITHECUS ERYTHROGASTER. J.F. Oates* 
and P.A. Anadu, Dept. of Anthropology, Hunter College, New York, NY, USA 
10021 and Dept. of Zoology, University of Benin, Benin City, Nigeria. 

A survey of forests and wildlife in southwest Nigeria in February-May 
1982 paid special attention to the area's endemic monkey, Cercopithecus 
erythrogaster. Museum studies have led to some confusion as to the 
characteristics of this species, and the status of wild populations has 
been unknown. We found that C. er~thro~aster survives over a wide area of 
southwest Nigeria. All indivTduals seen had similar, distinctive coats, 
and adult males produced a characteristic loud call. It was concluded that 
C. erythrogaster As a valid species within the C. ceDhus group. There is 
intense hunting In southwest N~gerxa and forests are--e-~ing extensively 
felled and converted. All rain-forest monkeys are now rare. Although C. 
erythrogaster is under less immediate threat of extinction than some Uther 
species, its long-term prospects are poor if current trends continue. 
Conservation measures are recommended, especially the establishment of a 
wildlife sanctuary in the Okomu Forest Reserve of Bendel State. Okomu 
(1,200 sq. km) could support viable populations of C. erythrogaster and 
other rain-forest mammals. 

0178 

GUM FEEDING AS A DIETARY ADAPTATION OF WILD PATAS HONKEYS (ERYTHROCESUS PATAS) IN KERTA. 
D.K. Olson" and J. Chi.'sm, Dept. of Zoology, Univ. of Calif., Berkeley, CA. ~720, USA. 

The significance of gum exudates as dietary staples and Eumivory as a dietary adapta- 
tion ham long  been recognized  for  some s p e c i e s  of  proa imians  and c a l l i t r i c h i d s .  I t  i s  
only  more r e c e n t l y  t h a t  q u a n t i t a t i v e  da ta  r e v e a l i n g  the importance of gum in  the  d i e t s  
o f  c e r t a i n  c a r c o p i t h e c i n e s  such a s  p a t e s  monkeys have become a ~ L t l a b l e .  Pa tes  have 
been observed a t  �9 s i t e  i n  Kenya for  so~e than ~ h r .  I ~ t a  on the frequency and du ra -  
t i o n  of gum feeding bouts as well am on patterns of gum f~aging deri~e from focal ani- 
mal samples. The distribution and abundance of gum deposits have been determined 
through systematic vegetation sampling. Pates infants begin to forage for and to ingest 
gum before  they  a re  6 weeks o ld .  Gumivory r e p r e s e n t s  more than 20 % of  a l l  f eed ing  
a c t i w l t y  for  j u v e n i l e s  and a d u l t s ;  gum feed ing  ep i sodes  account  for  the  ~ a J o r i t y  of  
i n s t a n c e s  i n  which a d u l t s  feed b i p e d a l l y .  P a t e s  consume the  gums of t h r ee  a c a c i a  spe -  
c i e s  but feed predominant ly  on the gum of Acacia  drepanolobium. A sample of 2370 t r e e s  
was examined to  determine the l i k e l i h o o d  of a g iven  t r e e  b e ~ i n ~  gum d e p o s i t s :  61 ~ of  
a l l  t r e e s  had no  gum whatsoever ,  16 % had a s i n g l e  gum depos i t  and 23 ~ had more than 
one d e p o s i t .  Since Eumivory by p a t e s  i s  coupled wi th  feed ing  on s u b s t a n t i a l  q u a n t i t i e s  
o f  a r th ropods ,  perhaps the d i e t a r y  a d a p t a t i o n s  of p a t e s  may u l t i m a t e l y  be bes t  under-  
s tood  by s eek /n  E d i e t ~ y  analogues  among the c a l l i t r i c h i d s  and pros im/ans .  
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TRE ~01X-UF ECONOMIC TIMBER SPECIES IN THE ECOLOGY UF BLACk-AND-WHITE COLOBUS AND DIANA 
MONKEYS IN BIA NATIONAL PARK, GHANA. D.K. 01son" and S. Curtis, Dept. of Anthropology, 
Univ. of Calif., Berkeley, CA. 9~720, USA, and Dept. of Anthropology, S.F. State Unlv., 
San Francisco,  CA. 9~I~, USA. 

E x p l o i t a t i o n  o f  t imber resources and d e s t r u c t i o n  o f  f o res t s  in  the Trop ics  have had 
and cont inue to have pz'ofound and u s u a l l y  de le te r i ou~  e f f e c t s  on the b i o t a  o f  these 
f o r e s t s  i n c l u d i ~  p r i m t e  communit ies. S tud ies  o f  two t r o p i c a l  f o r e s t  monkeys, Colobus 
pol~kc~os and Cercopithecus diana, provide data on the dietary importance of nhmrm's 
Class I and Class II economic timber species for these primates. Colobtm and dlanas 
were observed for  more than 3500a nd  more than 22?O h r . . r e s p e c t i v e l y ,  i n  s t u d i e m u s i n g  
comparable methods for  c o l l e c t i n g  feed ing ,  r ang ing ,  phenology and t r e e  enumeration d a t a .  
Dianaa ate 153 plant species overall of which 95 species (62 ~) were trees. Of all 
trees fed in by dianas, 20% belonged to econosLic timber Species. Colohus ate 120 plant 
species overall of which 91 (76 ~) were trees. Of all trees fed in by colobu8, ,~re 
than 25 ~ belonged to economic timber species. .Chlorophora excelsa and Antiaris app. 
were the economic species of greatest dietary importance for dianas wherean thoma of 
greatest importance for colobua were Entandrophraema utile and Triplochiton acleroxTlon. 
Feeding data presented for one rare, very dry year further emphasize the dietary signi- 
ficance of key economic timber species in the ecology of these two primates. 

0180 

EXPERIMENTAL ESTABLISP~4ENT OF TAENIA SAGINATA IN THE OLIVE BABOON (PAPIOANUBIS) 
* M. Otieno. I M.A. Sule~n. I C.N.L. MacDherson. 2 J. C~vanuo. 3 J. Else--e "-I-~ 

IIPR, PO Box 34505, Nairobi 2A~F, PO Box 30125, Nairobi 3VRD, KARl, PO Box 32, Kikuyu 

In an effort to overcome the unsatisfactory supply of Taenia $a~inata eggs from 
naturally infected persons, an attest was made to establish this parasite in baboons. 

groups of four bah~Dons were used in the trial. Two baboons in each group were 
maintained on their usual vegetarian diet and the other two in each group received a 
largely meat diet. After one month, group one was fed three viable C~sticercus 
boris cysts each and group tWO was fed 14 viable cysts each. Group two was also 
izmnu.n.osuppressed with cyclophospham/de for five days prior to and for two 
days following infeCtion. Thirty days post infection (p.i.) faeces were checked 
for eggs daily and after 60 days p.i. all baboons were given an anthelmintic and a 
purgative. None of the bah*Dons became infected, confirming the high degree of host 
specificity reported by other resea{chers for this parasite. The reasons for this 
remain unknown. The effect of bile on the cysts was exa~mined and it was found that 
baboon bile evaginated C. boris cysts normally in vitro. ~ search for a suitable 
laboratory host for T. sa~inata should contint*e using a similar protocol but with 
different primate species as baboons a~ear to be co~letely refractory to infection. 

0181 

SHIFTS IN FORAGING STRATEGIES AS A RESPONSE TOT HE PRESENCE OF AGRICULTURE 
IN A TROOP OF WILD BABOONS AT GILGIL, KENYA. H.O.Oyaro* and S.C. Strum I 
Gilgil Baboon Project, Gilgil, Kenya, and Dept. of Anthropology, Univ. of 
California, San Diego. 

We have studied the development of crop-raiding in the Gilgll 
population of baboons since 1979. Males are the major innovators in; 
feeding on crops and other foods. These males are most often adolescent 
or youn 8 adults and operate in small groups, initially, but can be 
solitary raiders subsequently. Females are more conservative, do not 
initiate raiding but may join with raiding males or with the troop, if it 
decides to raid. Thus we can conclude that males play a critical role in 
shifting their own and the group's foraging strategies. The data 
demonstrate the time saving benefit of the new strategy. Raiders spend 
about half the time foraging (collecting, preparing and consuming food) as 
their nonrai~ing counterparts. Raider males resident in a nonraiding troop 
have profiles" like that of males from a different but raiding troop and 
unlike that of nonraider males in the same troop. The pattern is 
consistent over the day and between months. 
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INCEST AVOIDANCE IN SEMIFREE-RANGING BARBARY MACAQUES, MACACA SYLVANUS. 
A. Paul* and J. Kuester, Affenberg Salem, D-7777 Salem, West Germany. 

During  a l o n g - t e r m  s tudy  on s o c i a l  b e h a v i o r  of  s e m i f r e e - r a n g i n g  Barbary  macaques 
d a t a  on group chang ing  and s e x u a l  b e h a v i o r  were  c o l l e c t e d .  A l a r g e  p o p u l a t i o n  
containing 5 groups living in a 14.5 ha outdoor enclosure was s t u d i e d .  Demographic 
data on the whole population are available for a period of 6 years, data on sexual 
behavior of members of one large group, collected by both focal animal and ad libi- 
rum techniques, for a period of 2 years. Matrilineal kinship relations of all 
except the oldest members of the close study group were known. Males changed 
groups 58 times, and more than 3000 copulations were observed. Males changed 
groups most frequently between age 3-5, i.e. the time males reach sexual maturity. 
While more than 30% of all males 3 years and older changed group during the study 
period, many males remained members of their natal group even after reaching adult- 
hood. However, sexual interactions and especially matings between close matrilineal 
relatives were found to be almost absent, suggesting that Barbary macaques are not 
h i g h l y  i n b r e d  as  f o r m e r l y  supposed .  

0183 

LIVE-CAPTURE TECHNIQUES AND THEIR BEHAVIORAL CONSEQUENCES IN A WILD POPULATION OF RHESUS 
MONKEYS. M. Pearl* and D. Melnlck, World Wildlife Fund - U.S., I00 Park Ave., New York, 
NY, L~A 10017 and Dept. of Anthropology, Columbia Univ. New York, NY, USA 10027. 

P r i m a t o l o g i s t s  a r e  i n c r e a s i n g l y  i n t e r e s t e d  in  t e s t i n g  a s p e c t s  of  e v o l u t i o n a r y  t h e o r y  
on w i l d  p r i m a t e s .  To do t h i s ,  p r e c i s e  d e t e r m i n a t i o n s  o f  an a n i m a l ' s  h e a l t h ,  age and k in  
r e l a t e d n e s s  a r e  r e q u i r e d  tO a s s e s s  t he  impact  of  t h e s e  v a r i a b l e s  on b e h a v i o r .  S e c u r i n g  
a c c u r a t e  d a t a  r e q u i r e s  t h a t  a n ima l s  be examined a t  c l o s e  r a n g e ,  and t h a t  i n t r u s i v e  
t e c h n i q u e s  be u s e d ,  such as blond s ampl ing  and d e n t a l  c a s t i n g .  A l o g i c a l  co n ce rn  i s  t h a t  
t r a p p i n g  and h a n d l i n g  members of  a p r i m a t e  s o c i a l  group may i r r e v o c a b l y  a l t e r  each  
a n i m a l ' s  b e h a v i o r  and the  g r o u p ' s  o v e r a l l  s o c i a l  s t r u c t u r e .  To a s s e s s  the  e f f e c t s  o f  
l i v e - c a p t u r e  on wi ld  r h e s u s  s o c i a l  b e h a v i o r ,  q u a n t i t a t i v e  e s t i m a t e s  o f  r a t e s  o f  
a f f i l i a t i v e  and a g o n i s t i c  b e h a v i o r  and r e c o r d s  of  dominance h i e r a r c h i e s  and group 
c o m p o s i t i o n  were examined fo r  one f o c a l  group p r i o r  to and f o l l o w i n g  the  pe r iod  o f  
h a b i t u a t i o n  and t r a p p i n g .  The a n i m a l s  i~ere a l s o  obse rved  d u r i n g  t h e i r  t h r e e  days  of  
c a p t i v i t y .  We found no ma jo r  d i f f e r e n c e s  iu  the b e h a v i o r  of  group members b e f o r e  and 
a f t e r  t r a p p i n g .  Group membership and dominance h i e r a r c h i e s  remained  s t a b l e ,  and 
o b s e r v e r - a n i m a l  d i s t a n c e  was not  a f f e c t e d .  The only  c o s t  of  i n t e r v e n t i o n  was l o s s  of  
d a t a  c o l l e c t i o n  t ime  fo r  the  month o f  t r a p  h t b i t u a t i o n  and c a p t u r e / r e l e a s e .  

0154 

SOCIAL GROUPS AND GREETING MOVEMENTS AMONG ~IALES IN A COLONY OF BABOONS. 
F. Pel~ez, Dept. Psicobiologfa, Univ. Aut6nma de Madrid, Madrid-34, SPAIN. 

A cluster and correspondence simultaneous analysis procedure was used in 
order to know the behavioural distribution of 21 all aged males. Frequencies 
of 7 agonistic, 3 cohesive and 6 greeting (face to face, mount, presenta- - 
tion, lip-smack, penile pull and touch rump) behaviours were obtained by a 
15 minute focal sampling. Three groups could be identified clearly: the -- 
youngest individuals interacted cohesively while the behaviours of the - - 
oldest were mainly agonistic ones. Middle aged anlmals behaved in a very hat_ 
erogeneous way. Every social &~roup had characteristic ~,reetin~s: individuals 
belonging to the young group were mainly mounted. Individuals belonging to 

the old group were lip-smacked, received most presentations .and interacted 
by face to face greetings. Members of the heterogeneous group participated 
in the rest of ~reetings as performe@ and receiver. Greeting movements could 
be related with different roles played by individuals belonging to different 
social groups as a behavioural strate~ or subterfuge in order to attain a 
more profitable social position or to maintain the actual one. 
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VOCAL COMMUNICATION IN WILD FLORIDA HONKEYS (MACACA MULLATA). E.H. Peter~, ~ept. of  
Anthropology, Florida State University, Tallahassee, FL USA, 32306 

Vocal comnunication in free-ranglng rhesus monkeys was examined in order to provide 
basel ine data on the soc ia l  use o f  v o c a l i z a t i o n s  in �9 complex but non-nat ive  env i ron -  
ment. The subjects are a na tu ra l  t roop o f  f e ra l  monkeys inhab i t i ng  the banks o f  the 
S i l v e r  River  near S i l v e r  Spr ings,  F ]o r lda .  Voca l i za t ions  were taped and accompanying 
behaviora l  data recorded f o r  i n d i v l d u a l l y  i d e n t i f i a b l e  animals. Spectrograms were 
made o f  Fepresentat lve v o c a l l z a t l o n s  and a catalogue was const ructed which presents 
both the physica l  c h a r a c t e r i s t i c s  o f  the sounds and t h e i r  sOcia] usage. Both the 
s te reo typy  o f  some ca l l s  and the graded nature o f  o the r  ca l l s  Were noted. A l l  c a l l s  
may be the resu l t  o f  p o s i t i o n  along a ser ies  o f  form grad ients  w i th  s t e r e o t y 9 l c  c a l l s  
occupying r e l a t i v e l y  l nva r l an t  pos i t i ons  and graded ca l l s  occupying v a r i a b l e  pos i t i ons  
along one or  more g rad ien ts .  

0186 

SIGNIFICANCE OF ~TING CALLS ~ND GESTURES IN THE BARBARY ~CAQUE AND TIIEIR RELATION 
TO THE ESTROUS CYCLE OF F~MALES (PIACACA SYLVANUS L.) R. Pohl and D. Todt; Abt. 
Verhaltensbiologie; Inst. f. Allg. Zoologie; Freie univ.; Haderslebenerstr. 9; 1000 
Berlin 41; West Germany 

During the  ma t ing  s e a s o n ,  b a r b a r y  macaque f ema les  pe r fo rm a c o u s t i c  s i g n a l  p a t t e r n s  
which are used exclusively for this period. We examined the structure and behavioural 
context of such vocal patterns and analysed whether the calls are correlated to other 
signal forms used in mating interactions. To answer these questions, we studied the 
sexual behaviours of 12 focal females living under semi-free conditions in 'La 
Montsgne des Singes', France. Our results revealed that particular vocal interactions 
were related to the time of the estrous cycle, Psrallel to their receptive time and 
the number of mountings and copulations with ejaculation by males, females modified 
the c a l l  and changed t h e i r  c l u t c h i n g  r e a c t i o n s .  There  i s  e v i d e n c e  t h a t  the  o n se t  Of a 
female's call is triggered by the beginning of a male's pelvic thrusts, while the call 
itself shows an influence upon the success of copulation (e.g. in terms of ejaculation 
release). The biological significance of these findings will be discussed. 
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PROBABLE EVOLUTION OF HOMINIDS IN QUATERNARY SINALIKS AND NARMADA, INDIA. K.N. Prasad, 
Formerly Director, Geological Survey of India, Madras 600 028, INDIA. 

Three  decades  of  s tudy  on Rurr~p~theeus remains  r e c o v e r e d  from two d i f f e r e n t  l o c a l i t i e s  
in  the  S iwa l ik s  (Ramnsgar,  J & K . ,  and H a r i t a l y a n g a r ,  H.P. Simla H i l l s ) ,  has  r e v e a l e d  t h e  
probable origin and evolution of Rcancrp~hecu8 and other hominids in. this part of the 
region. Analysis of 20 well-defined Ran'~p~t~eus dental elements indicate progressive 
t r e n d s  i n c l u d i n g  c a p a c i t y  to  use t o o l s .  The r e c e n t  r e c o v e r y  of  a w e l l - p r e s e r v e d  s k u l l  
of Homo 8p., (1.67 m.y.?) from the Pleistocene Narmada Valley Conglomerates considered 
equivalent to Boulder Conglomerates o~ the Upper Siwaliks, for the first tlme indicate the 
possibilities of the origin and evolution of hominids during Neogene - Quaternary. 
Diversification of Dryopithecines, s feature during early Neogene, gave place to the 
dominance of hominids in late Neogene end Quaternary periods. The recent discovery of 
the hominid skull from Narmada Valley, India (evolved probably in a humid-Pluvial 
climatic phase) provides a clue for dating the material between the Djetis and Trinil Bed 
of Java. It can not be established whether the beds were synchronous but could be 
assigned to the lower first interglacial. 
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COMBINING SCIENTIFIC E)~ERIMENTATION WITH SPECIES ADEQUATE FI3USING IN LABG~TORY STUDIES 0F NON-HUMAN PRIWi~TES. 
.B, P r e l l o ~ l ~  M. Refer ar~ H. F.nqele, Dept. o f  Psychelooy, Welssenau FlelO Station, Univ. of Tuabtnoen , 
D-7980 Raven~bu~o, F~.  

With re~ard to the housing of m o ~  primates ~ as experimental animals in behaviorally orlonteO 
laboratory otudtes s conf l ict  arises between the d a ~ s  of  �9 s t r i c t l y  oontrolle~ eoviro~me~t an~ the dam~s 
of' sOecles adequate housing. We woulO like to report about our attempt to solve this conflict - st least 
partially - in an investlG~tlon of sensory-motor functions .Ith rhesus monkeys. Our basic approach consisto of 
makln O the testing a~arstus available to an animal 2~ hours a day. It is sttac~ to the llvin O cage and 
~teO to o computer mhich controls the test and ~ distribution of regular monkey chc~ os reinforcement. 
~he monkey io thus able to mork whenever he .ants to for ~hatever period of time he chooses in his accustomed 
environment. Besldas O~tainin 9 very intereoting data on the Olst~iOution of the activity as .ell as the 
quality of perfomonce over exter~ periods of time, =e also o~talnod more data, anO Oats which appear to be 
more reliable than those (Yotainod ~ animals ~ere testeO each day for Only s limlteO tlme in an isolated test 
~am~er .  We also foonO that eve~ wlth �9 rather olmple anO rebetltlve task behavioral aOno1"emlltles mere 
slonlficantly roduced. So far only one animal mas alloeed access to the ap~atus st a tlme. Thus the social 
conte~ts of the experimental ~ are still 11~ited. However, testing onO rella~le idantiflcstion of the 
~orkln9 animal in 9rouP situations shoulO be feasible ~0 .III be attempted in future studies. (Sul~rted by 
the Deutsche ForsctaJngsgemeinschaft through giant PR 117/7-1) 
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,~J~IIE/.~ ROLE PYRCTT~Ct~ IN A RHESE~ .~X~KE's TZ.-~0OP; AN .'~PLICATIO~ .D~ 
~k~5_~s :%KALYSIS %~0 NO~K2.AN ~.Y2~'~ SOC'~L ON~.~II~U~ION. D. Ouiatt, De~L:t. of 
fmthroxglog.:, Uni~-rsit] of Colorado, Denver, CO, 5~A 80202. 

In an 8-~ek study of free-rangirKj rheJ-us ,~onk~-s (Group L, Ca:~) Semtiago, P.~. 
-- Sept/Oct 19S3), the contributions of ,~nc an/z.~is to r.aintenance of faD/l? 
~,ste~,,s were as3es:~sd. A c~.ibination of'focal animal records of individual, 
subgroup, and oroup activitie~ w~s empl~d to ou~are the contribution~ of 3 
~T.al~ and 3 males, aged approx/ratelv 2 1/2 years, with siblings 1 year older 
and "~ith ,mothers. -Oh3eration~-i units of behavior were assigned to 8 cate%fories 
o-_- "f~ilv role function" for pur~oc~s of r Yethodological ,Toestions 
cjuiding the stunt ~re :4~9~_r the concept of the house_hold as a basic unit o~ 
energ~ exchange " and functio~ll ada.~tat-icn micht a~Dly to nonhur~.an primate behavior 
and ~%ether anal-/cic ar~licatic~ o ~. that concept r%ight facilitate cross-specific 
~ic~n of organizatio~%l ,-ub~:~t~. Hence, data are reported in a fretwork 
o = .household anal-~is, and videotape secuences are ~.resented to illustrate 
d~.ference~ between familv and nonfanily .hc~-~_holds. 

0190 

THE DEVELOPMENT OF FEEDING HABITS IN FREE-RANGING INFANT BABOONS (PAPIO CYNOCEPHALUS) OF 
MIKUMI NATIONAL PARK, TANZANIA. R.J. Rhine* stud G.W. Norton, Dept. of Psychology, Univ. 
of California, Riverside, CA, USA 92506 and Dept. of Applied Biology, Univ. of Cambridge, 
Cambridge, CB2 3DX, England. 

Free-ranging baboon infants were studied during their first year of life to determine 
the timing by which nursing Is replaced by the use of 12 categories of eolld foods, ouch 
as grass, insects and fruit. Feeding of 22 male and 24 female infants was observed using 
one-zero and instantaneous sampling. Well-habituated, indivldually-fdentified focal 
animals were followed in a savannah habitat for an average of 13.20 hours each. Each 
follow was divided into I0 to 18 flve-mlnute sampling periods. The data are the percents 
of the total number of five-minute sampling periods during which a given food was eaten 
at least once (one-zero sampling) or was being eaten at the end of the interval (instan- 
taneous sampling). Meat e a t i n g  was non-exlstent among infants and quite r a r e  among 
adults. On the other han~ insect eating was surprisingly frequent. By the sixth month, 
the time on the nipple was substantially decreased, with a corresponding increase in 
some, hut not all, of the 12 foo d categories. On-nipple still occasionally occurred 
during the twelfth month, but to a large degree the yearling no longer depended upon its 
mother for nutrition. The two sampling methods yielded similar trends; however, for 
some food categories instantaneous sampling yielded too fay data to be useful. 
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THIRD-PARTY IRTER~TIOH, PROTECTION A~;D PLAY~ATE USE IN SOCIAL PLAT AMONG TOUNO BABOONS. 
H. Rivero and F. Co , sena tes ,  I~pto. Z n v e s t i ~ i ~ m ,  Ctr .  'Ram6n y CaJal'~ Madrid ~ ,  Spain.  

Systemat ic  obse rva t i ons  were conducted on the s o c i a l  p lay  of  10 s a l e  and 14 female 
young colored-living baboons (Papio sp.), of kmown ad~o A sample of 116 triadic Interac- 
tions in  which an i n i t i a l l y  non- invo lved  i nd iv idms l  i n t e rvened  In~esIRl~' 9 and 
Interferred an on~ing dyadlo play bout, is analysed here. This Intoraction typically oc- 
curred when in  response to  the t h i r d - p a r t y '  8 approach~ the dominant p ls~r l r  ekumged play 
i n t o  actions roach aa graspin~ and /o r  emhra~in~ its playmate.  The r o l e s  f u l f i l l e d  wares 
' h a r ~ a e r *  (thia-d,-party),  Ip~,oteotol-I (dominant p l ~ e l ' ) ,  add Ip1~t~g~i ( subord ina t e  
pl~r), ~e males were slgnificantly more frequent 'h~umm~e~* and l e e s  frequent *px, o-- 
t~s'~ than the females. Likewlse~ the  .-~lea ,hLrm~mede most f r e q u e n t l y  male-female play 
dya~, whereas the females did so in female-female pla~ d~ads. It see=ed ma though both 
' h a r a s s e r '  and ' p r o t e c t o r '  p a r t i c i p a n t s  changed the p l ay  i n t o  a dyaAic compet i t ion  owsr a 
resource  (%he other  p l a ~ r ) .  T h i r d - p a r t i e s  ln te r fexTed  p lay  and i r e  connequencea fo r  the 
r e l a t i o n s h i p  between 'pro%ectorae and ' p ro t&~ee~  while  ' p r o t e c t o r s '  used 'prot&gea '  u e a  
source of  reaas tu ' ing  con tac t  in  the  c o n f l i c t .  ~ e ~  f i n d i n g s  ~how t h a t  many of  the d i f f e r  
ent s t r a t e g i e s  d i s p l a y e d  ~ both male and female a d u l t  behoona can be reoo~nised  and ira 
underlying mechanisms clarified~ by stud~Ing the complex interactions of social play in 
yo~ i n d i v i d u a l a .  
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EFFECTS OF VARYING DURATION OF PRENATAL EXIDOSURE TO ANDROGEN ON PUBERTY IN FEMALE RHESUS. 
J.A. Robinson*, _S._G. Eisele, C. Scheffler, and _R._W. Goy. Wisconsin Regional Prt~ate Re- 
search Canter, University of Wisconsin, Madison, W~ 53706 U,S.A. 

Pregnant rhesus were injected with I0 mg/day of testosterone proplonate for either 15, 
25, or 55 consecutive days beginning on the 40th day of gestation. F~m~le offspring born 
from these pregnancies showed vlrillzatlon of external genitalia end of Juvenile social 
behavior, the degree varying directly with duration of treatment. Two aspects of puberty, 
menarche and the development of ovulatory capacity, were studled in these vlrillzed fe- 
males. Manarche occurred at 97~.~ +_ 11.56, 1038.8 + 80.95, and lObS.l +_ 37.&8 days in 
vlrillzed females exposed prenatally for 15 days (n-7), 25 days (n-4) and 55 days (n=10) 
respectively. Menarche in uncreated control females (n-26) occurred at 885.4 + 31.78 da- 
ys (F - 4.425; df - 3,43; p - 0.009). Birth weights and growzh were not affected by pre- 
natal androgen. There also were no effects of prenatal androgen on the development of 
ovulatory capacity. None of the controls or vlrlllzed females ovulated during the inter- 
menstrual interval following monarchs. However, dur ing  intervals 6-I0, the inc idence  of 
ovulation was 45Z for the controls and 42.5Z for the androgen-exposed females. We con- 
clude that the neuroendocrlne substrate regulatinS the timing of memarche can be influenc- 
ed by as llttle as 25 days exposure to androgen prenatally independent of androgenic af- 
fects on mechanisms reEulatln s ovulation. (Supported by NZH and NI}~ grants RR00167 and 
MH 21312, respectively.) 
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ARE GUENONS ELEPRANT SEALS? T.E. Powell: J.B. Chlsm. M. Cords. B. Mitchell_ D.K. 
Olson. H.M. T~In=alda. Department of Zoology, University of california at 
Berkeley, California 94720 U.S A. 

We have observed three species of monkey in Kenya, Cercopithecus mltls 
stohlmannl, Cercopithecus ascanlus and Erzthrocebus paras. Contrary to the 
generally accepted descriptions, we did not see exclusively harem mating systems 
in any of these specles. The systems that we did see will be reviewed. These 
observations lead us critically to evaluate the usefulness of the construct of 
harems or one-male groups in understanding social svstem of Cercopltheclds, 
especially in view of the evolutionary speculation to which it has given rise. 
A comparison with the social behavlour of elevhant seals, a quintessential 
harem-breedlng svecles, will be used in the re-evaluatlon. 
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CONCEPTION RATES IN M. nemestrina: TYPE OF HATING, OAH-SiRs ORIGIN, AND SEASONALITY. 
G. P. 5acket t ,  Regional Primate Research Center, Un i ve rs i t y  o f  Washington, SJ-50, 
Sea t t l e ,  Wa. USA 98195. 

Harem mating (3l,O00 breeding oppor tun i t y  months) and s ingle-cage timed mating (3,200 
oppor tun i t y  months) were studied fo r  conception rates by w i l d  (WB) and colony (CB) born 
dams and s i r es .  Data spanned the last  20 years o f  breeding at the Primate Center 
Medical Lake F ie ld  Stat ion.  No seasona l i t y  occurred w i th  timed mating. In harem mating 
seaso~a l l t y  was not found fo r  da~ds mated to CB males, nor f o r  CB dams mated to WB 
s i r e s .  Seasonal i ty  did occur f o r  ~/B dams mated to WB s i r e s ,  but only f o r  the f i r s t  
three years o f  mating in cap t l v~ ty .  0 v e r a ] l ,  timed mating had a 2 ~  conception ra te ,  
s i g n i f i c a n t l y  higher than the l i t  value f o r  harem mating. Timed mating success was 
g rea tes t  f o r  colony born breeders. CB females had an | I t  h igher rate than WE females, 
and CB males had a 7~ higher rate than WE males. Harem breeding success was equal 
f o r  a l l  breeder combinations except CB males mated to W8 females who y ie lded a 2t lower 
rate ( ~ < . 0 1 ) .  These data suggest that culony born p i g t a i l e d  macaques reproduce as 
we l l  asw~i ld born in a capt ive socia l  s e t t i n g ,  but reproduce be t te r  than w i ld  born 
breeders under the r e l a t i v e l y  s t r ess fu l  s i t u a t i o n  o f  confinement in s ingle cages. 

0195 

FEEDIhI(3 I~qTTERNr OF L~L=K3ON HOTHER~ ~P_=IZJ.~ ~'ZL~_~I:~a_IUI} TN Iq~IBOCJELI 
hl~lTION/:lt I:)~RK v KENYa. ~l. ~Jamu~ls~ ar~:l 3. /:ll~,mmTE.~, D e p t .  o' f  ~ o l o g y  v 
UTfi'~. c.~ C h i c a g o  I I L  1506.37~ t., 'gA~ I ~  I r ~ r  o f  Pr'~mmtm Rmmmm~ ! 
Nwt i r . , fm l  Iqusm.umt of Km'9,s. 

Fo~tgir, g ar~ ~sir,~ food compY' ise  ~ h l  mm3r p~opOY~iC,  r, Of t h e  
d a i l y  ac ' t i ' ~ i ' t , y  I:~dgwt. o f  a "?�9 bmbr..~r Irr~d h a -  ~,';mt buclgwt "is K. I I~mv' ly  
affu~'~t~d w~uMh ~hu~ has a du~u,~dm~r~ i~,fawt. Or,e p~io~ ~ whL~h ~'muM~i~,g 
t : ,~ ' ,a '~ir . ,P =my b e  " q t ~ a l l y  cr.ff~wty-�9 i s  ~,ha.v, ~hm i~,f�9 i~ 
I t i m u l ~ . a r ~ . . ~ s l y  ~.~m% ~ % t r m ~ t i * l r  ' t o  r .~hm' l i  ar~ t . c r t a l l y  dep~',dm','t, ups,,, ~s 
mo't, hlw" fo~ a l l  i ' t a  trar,s~n"~ m~ r , u ~ " i ~ i c f f m l  reL-ds. Throughout 1963, 
fl:,~-Il l S I W p | I , I  Of  ~ .  ler fl,-C~ll ~,wr lilr'-c.,upa WlrPl, cc~',duc'~,e,d aS p�9 o ' f  II 
|CJ l r t~" t .n  i ' t ~ o ~  O f  str..Hther-i l'r~d i r l f a r d ; s .  I~:"t i 'wi~; ' i l l 'a o f  l~he is~thl~v- arrd hev- 
II~C~'i a | I r ~  w a t - ' t  i c ~  ~ y'Ir~Oy'd e ~  CCi t t  i r , ~ o u s  I y usir~ Chm MORE 
Zrd;m"a,_--tiwr, f l~c~,'dm,-. F~,'c~ ~.hesw dm'ta ~ clm,-i,ve ~,~o mt-mur-e~ c, f  
m l r t ~ , ' r , l l  f~i~i bl~wio~'s ~'~ir,g ~u% l w r , g t h  mr,d p ~ o p o ~ i c ~ ,  of ti~ 
Itll~,~t, fur~d~r,g. W~ u.~amir~ t ,h~ w a y s  it, ~ich ma~.m-'~,,al fu~d~r, R pal;+,m'-r,,~ 
d~rr-ir~J t h e  3 mr a'f"t lrP pa'r't.~y'i~,ir.n', mY'l, i r , f l ~ I r ~ , ~  by  �9 ~ r  
ctcwirmr~=lt "raw#k~ $,h~ a~e  I~M ~e~dm-- o f  her- i ~ f l l r d , ~  heY" � 9  �9 
a ~ o ~ i s t i c  i ~ % w � 9 1 6 2  w i ~ h  c~he~s  �9  %ha se �9  of" Che yean% 
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S t r e s s - l n d u c e d  s u p p r e s s i o n  o f  t e s t o s t e r o n e  t i m e r s  i n  t h e  f r e e l y - l i v i n g  o l i v e  baboon:  
~oie of Rluuo~uL~coids. Auber~ Sapolsk~, Laboratory o~ ~euroendocrzno~o~y, ~OCKe- 
feller University, New York, I;.Y. 10021 U~A 

L 5-year study of Indivldually-known ollve baboons living freely in Kenya has been 
conducted co determine the relationship between social rank and the efficiency of endo- 
crine function during stress. During capture stress, testosterone fliers progressively 
decline in low-ranking males (ranked by reproductive criteria) whereas tire,s transient 
ly rise in high-ranking subjects. The present study explores the endocrine mechanisms 
for these phenomena. I) Suppression of testosterone citer is at least partially due to 
elevated glucocorticoid titer during stress. 2) Glucocorticoids inhibit secretion of 
testosterone, rather than increase Its clearance rate. 3) Such inhibition is due to 
secretory blockage at the pituitary and/or testlcular level. 4) Animals less sensitive 
to the suppressive effects of stress upon their testosterone tlters are less sensitive 
to the suppressive effects of e~oEenous glucocortlcoids. 5) Transient elevations in 
testosterone tlter post-stress, o~,served in some males, is unlikely to be due to adren- 
al androgen secretion. It is concluded that stress-lnduced gonadal suppression in male 
baboons is in part mediated by glucocorticolds acting peripherally, and that consider- 
able individual variation exists in the strength of this regulatory relationship. 
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~LAY AND THE DEVELOPMENT OF SOCIAL SKILLS IN INFANT RHESUS MACAQUES. 
C. E. Scanlon, Dept. of Biols~, The Open University, Milton Keynes, England. 

The f u n c t i o n a l  s i ~ n i f i c a n c e  o~ s o c i a l  p l a y  w i t h  r e g a r r  t o  i t s  e f f e c t  u p s n  
t h e  s u b s e q u e n t  d e v e l o p m e n t  o f  s o c i a l l y  s k i l l e d  b e h a v i o u r s  i s  e x p l o r e d .  I n f a n t  
r h e s u s  m o n k e y s  we re  o b s e r v e d  f r o m  a g e  t h r e e  t o  s e v e n t e e n  m o n t h s .  They  w e r e  
member s  o f  t h e  f r e e - r a n g i n g  c o l o n y  o f  r h e s u s  m a c a q u e s  ( F ~ c a c a  m u l a t t a ) ~ a a C ~ e  
S a n t i a g o ,  P u e r t o  R i c o ,  a n d  b e l o n g e d  t o  g r o u p  I ,  one  o f  t h e  s i x  s o c i a l  g r s u p s  o n  

t h e  i s l a n d .  The f i r s t  t w e n t y  m a l e  i n f a n t s  b o r n  i n t o  t h e  g r o u p  i n  ~98~ w e r e  
o b s e r v e d  u s i n g  a f o c a l  s a m p l i n g  t e c h n i q u e .  P l a y  a n d  b e h a v i o u r s  w h i c h  w e r e  
c o n s i d e r e d  a s  p o t e n t i a l l y  s o c i a l l y  s k i l l e d  w e r e  r e c o r d e d ,  D a t a  w e r e  s u m m a r S s e d  
i n  t h r e e  ~ - w e e k  t i m e  b l o c k s :  9 - ~ ;  ~ - ~ 8 ;  a n d  5 ~ - 6 8  w e e k s .  The r e l a t i o n s h i p  
b e t w e e n  t h e  d e v e l o p m e n t  o f  p l a y  a n d  s o c i a l  s k i l l s  was  e x a m i n e d  u s i n g  c r o s s -  
c o r r e l a t i o n a l  a n a l y s i s  b e t w e e n  t h e  d i f f e r e n t  t i m e  p e r i o d s .  C o r r e l a t i o n s  w e r e  
a l s o  r u n  f o r  p l a y  a n d  s k i l l s  w i t h  b i r t h  o r d e r ,  r a n k  a n d  g e n e a l o g i c a l  a f f i l i a t i o n  
i n  o r d e r  t o  d i s c o v e r  w h e t h e r  t h e  d e v e l o p m e n t  o f  s o c i a l  s k i l l s  may h a v e  b e e n  
a f f e c t e d  by  a n y  o f  t h e s e  f a c t o r s .  The r e s u l t s  s u g g e s t  t h a t  t h e r e  i s  n o t  a 
simple association between the development of social skills and any other sln~le 
f a c t o r .  
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REPRODUCTIVE SEASONALITY IN SUMATRAN LONG-TAILEDMACAQUES ~CACA FASCICULAEIS). 
C.P. van Schaik* and M.A. van Noordwi~k, Laboratory of Comparative Physiology, S~ate Uni- 
versity Utrecht, Jan van Galenstraat 40, 3572 LA Utrecht, The Netherlands. 

In a three year field study of a population of Macaca fascicular~s in northern Sumatra 
l o n g - t e r m  d a t a  were c o l l e c t e d  on  p h e u o l o g y ,  a c t i v i t y  b u d g e t s  and b i r ~ h  s e a s o n a l S t y .  I c  
~ a s  found  tha~  the  monkeys r e s p o n d e d  t o  i n c r e a s e d  f r u i t  a v a i l a b i l i t y  w~th a n  i n c r e a s e  i n  
a c t i v i t y .  B i r t h s  were s e a s o n a l  and peaked  d u r i n 8  t h e  a n n u a l  f r u i t  peak  i n  some y e a r s  b u t  
some months  l a t e r  i n  o t h e r s .  I n  many o t h e r  p r i m a t e  s p e c i e s  b i r t h s  t end  to  peak  a few 
� 9  b e f o r e  the  a n n u a l  f r u i ~  p e a k  i s  r e a c h e d .  I~ i s  h y p o t h e s i z e d  t h a t  t h i s  d e v i a n t  
p a t t e r n  i s  c a u s e d  by  ~he c o m b i n a t i o n  o f  a low mean and a g r e a t  v a r i a n c e  i n  ~he h e l g h ~  o f  
t h e  a n n u a l  f r u i ~  p e a k .  A t h e o r e t i c a l  model  s u p p o r t s  t h i s  c o n c l u s i o n .  The two t y p e s  o f  
r e p r o d u c t i v e  s e a s o n a l i ~ y  a r e  compared  as  t o  ~he p r e d i c t i o n s  t h e y  make c o n c e r n i n g  i n f a n t  
~ o r t a l i t y  and p h y s i o l o g i c a l  v a r i a b l e s .  The u n p r e d i c t a b l e  a l t e r n a t i o n  o f  p o o r  y e a r s  and  
mas t  y e a r s  i s  p e c u l i a r  t o  S o u t h - E a s t  A s i a ,  and  a l l  prie~a~e s p ~ c l e s  o f  t h i s  r e g i o n  seem t o  
f o l l o w  t h e  same p a t t e r n .  
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CIRCADIAN ACTIVITY ~ IN PROSIMIANS ( L e ~ d a e  and Lor~a~daa) 
F. Schanz and H.G. - , ~ , ~ 0  I n s t i t u t  f o r  B i o l o g i e  I I I ,  Un iv .  TQbtneon,  
M o r g e n s t e l l e  28 ,  D-74OO Tf lb inJen ,  W.Gensany.  

To s e t  I n f o r n a t l o n .  about  e v o l u t i o n a r y  d i f f e r e n t i a t i o n . ,  o f  t h e  c i r c a d i a n  
t i m i n g  s y s t e m  r e g u l a t i n g  t h e  a c t i v i t y  rhythm i n  p r o s i n l a n s ,  c o m p a r a t i v e  
s t u d i e s  w i t h  6 M~orooebum sur inam,  $ ~emur tuZ~ua (Lemur~dae), $ GaZago 
8enBgaZensis and 3 GaZago oraso~oauda~us (Lor~s~dae)were c a r r i e d  o u t .  
C r l t e r l a T ,  f o r  Judgement were  t h e  v a r i a b i l i t y  o f  the  p e r i o d  l e n E t h ,  t h e  
r a n s e  o f  e n t r a i n m e n t  and t h e  r e s y n c h r o n l z a t l o n  behavlour" o f  t h e  c i r c a d i a n  
a c t i v i t y  rhythms (CAR). Under d i f f e r e n t  c o n s t a n t  l l g h t l n E  c o n d i t i o n s  t h e  
p e r i o d  l e n g t h  o f  t h e  f r e e r u n n i n E  CAR v a r i e d  from 22 .8  - 24 h r s  i n  G. a e n e -  
gaZ,n ,~8 ,  2 2 . 0  - 2 3 . 5  hrs  i n  O. oraas~oauda~uj ,  2 2 . 6  - 24 .1  h r s  i n  N.mur~-  
hue and from 2 4 . 6  - 2 5 . 5  h r s  i n  L . f u Z u u a .  The Tangs o f  e n t r a i n n e n t  by LD 
c y c l e s  o f  about  100 : O.1 I x  r e a c h e d  from 22 - 26 h r s  i n  O.8enegaZenes 
and from 20 - 2 5 / 2 8  hrs  i n  G.oraaa~oauda~ua. To r e - e n t r a l n  a f t e r  8 h r s  
advance  and d e l a y  s h i f t s  o f  an LD 1 2 : 1 2  ( I 0 0  : 0 .  I I x )  t h e  G.a~negaZena~8 
n e e d e d  on an a v e r a g e  8 . 2  and 3 . 8  d a y s ,  G.oraea~oaadatus 6 . 3  and 9 . 7  d a y s ,  
W.mur~nus 8 and 3 . 7  d a y s ,  and L . t u Z o u s  7 and 3 . 7  d a y s .  These  r e s u l t s  I n d l -  
c q t e s l ~ g h t  i n t e r s p e c i f i c  d i f f e r e n c e s  which nay r e f l e c t  e c o l o s i c a l  aaa_.pta~lons. 
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e200 
A s P g C T S  OF THE ONTOGSNY AND MORPHOLOGY OF T I 4 S H Y L O B A T I D C R A N I U M .  
~ L ~  S e n c k e n b a r g  - A n a t o m i e  s T h e o d o r - S t e r n - K a i  7 ,  D - 6 0 0 0  
F r a n k f u r t  - 70 s W e s t  - G e r m a n y .  

O n  t h e  b a s i s  o f  a c h a r d  - b o a r d  - s m d e l  o s  a y o u n g  H y l o b a t i d  s p e c i e s  
( R ~ h M ~ L M _ ~ |  h e a d - l e n g t h :  ~ 1  mm ) n o s e  m o r l ~ h o l o g i c a l  f e a t u r e s  
o f  s p e c i a l  i n t e r e s t  w i l l  be shows .  Two o f .  t h e s e  f o o t , u r e a  w i l l  ~e dns~ 
M r i b o d  i n  d e t a i l s :  
F i r s t  e t h e  p o s i t i c n ,  deg ree  and d e v e l o p m e n t  o f  c r a n i a l  base a n g l e s  
a r e  d e s c r i b e d .  T h e  d e c r e a s e  o f  a n g u l a t l o n  i s  p r o v e d  t o  be l o c a t e d  
m a l n X y  i n  t h e  s p h a n e t h m o l d a l  n y n c h o n d r o x l � 9  a n d  s o m e  h i s t o l o M i c n l  
a r g u m e n t s  a r e  given f o r  t h a t .  S e c o n d  s t h e  n a s a l  c a r t i l n g i n a a  a n d  t h e  
nasa~ f l o o r  a r e  d e s c r i b e d  a n d  c o m p a r e d  w i t h  o t h e r  p r i m a t e s  o f  h o m i n o i d  
s t a g e . . h r t h e r m o r *  t he  p r e s e n c e  o f  �9 a c l e r a l  c a r t i l a g e  ( C a r t i l a g e  
~ A o ~ a l i s )  i s  d e , n a r r a t e d .  
S o m a  r a s a r k s  o n  t h e  a u d i t o r y  r e g i o n  will b e  a d d e d .  

m l  
I ~ /  DATA O H M X O C ~  HOKLM01~ H ~ K I  ~OMP~STANA~D KZ~YA 

e~t, L a b o r a t o l r e  d ' A n t h r o p o l o g i e  du Mus~om n a t i o n a l  d ' H i s t o i r e  nstorelle, M u s ~  
, P l a c e  du T r o c e d ~ r o ,  75116 P a r i s ,  FRANCE. 

A ~ n a t o m ~ c e l  c o l p e r a c t v e  s t u d y  o f  d i s t a l  h u m e r i  i n c l u d i n g  modern p r i m a t e s  ( P l s t y r h i -  
n~ end  C a t a r h l n i )  end  Hiocene  f o s s i l s  f rom the  P o t w a r  P l a t e a u  ( P a k i s t a n )  p o i n t s  o u t  t h e  
m o r p h o l o g i c a l  proxls~Lty o f  t h e  f o s s i l s  t o  t h e  A f r i c a n  8 r e s t  a p e s  end t h e  d i s s i a i l e r l t y  
w i t h  o r a n g s - o u t a n s .  C o ~ p o t a r l z e d  t o s w g r a p h y  by f i n e  s e r l a t i o n  c o n f i r m  t h e s e  r e s u l t s  by 
c o ~ r ~ e o n  w i t h  I i n e  d r a v l o g s  o f  s e c C i o n s  r e a l i z e d  i n  e x t a n t  a p e s .  The f e a t u r e s  t o  w h i c h  
ve  r e f e r  a r e  t he  l a t e r a l  e r o s  to t h e  f o s s e  o l e c r a n i  a n d  t h e  a n t e r i o r  l a t e r a l  l i p  to t h e  
t r o c h l e e  h m ~ r i .  $ o ~  Nlocene  f o s s i l s  f rom g u s i n g s  I s l a n d  i n  Kenya ( e s p e c i a l l y  ~ KU 
7696) e x h i b l c  s i r e n  K r e s e a b X a n c e s  v l c h  A e l a t i c  f o s s i l s  end  s u g g e s t  a c c - ~ o n  o r i e l s .  
Ya4 ~p~ase reed  p a r t s  o f  the f o s s i l s  f r o a . P a k l s C a n  e v o k e  a n  a n L n s l  w l t h  a p a r t l a l l y  q u a d r u  
~ d a l  l o c o m o t o r  p a t t e r n .  These date s u r e s t  t h a t  some g o r i l l a - l i k e  apes c h a t  l a t e r  
~ c a ~  e x t i n c t  y a r n  l i v i n g  i n  A s i a  about lO m i l l i o n  yeews a g o ;  a l t e r n a t i v e l y  t h e y  c o u l d  
i ~ l y  t h a t  t he  o r a n g s - o u c a n s  had  t e r r e s t r i a l  q u a d r u p e d a l  a n c e s t o r s  and  t h u s  t h e i r  s r b o -  
r e a l i t y  i s  a s e c o n d a r y  d e v t l o p m e n t ,  

e2e2 

~COI~@YANDBRHAVIOUR OF R~SUS ~0NK~YS IN I~DI~. 
P.K. Seth and S. Seth, Dept. of Anthropology, Univ. of Delhi, Delhi 
110007, In~fa. --~- 

A field study of the naturally occurring populations of rhesus monkeys 
in India in diverse habitats has been conducted to illustrate their 
wide range of ecological and behavloural adaptability. Data is based on 
an intensive study of selected populations in different ecozones, and 
on extensivesurveillance programs through the north and northwestern 
belt of the ~ndian subcontinent. Home range used depended upon the 
availability of food, weather conditions, and the behavlour of the 
nearby groups, if any. The study suggests that the habitat 
significantly influences their behavlour whereas the rapid urbanisation 
and industrialization is changing their home ranges. 
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POPULATION TRENDS IN NATURALLY OCCURRINC RHESUS MONKEY POPULATIONS IN INDIA. 
P.K. Setheand S. Seth.  I ~ p t .  of  AnthropoloEy,  Univ. o f  De lh i ,  De lh / - ]10007 ,  I n d i a .  

F i e l d  su rveys  of  f r e e  r a n g i n g  r h e s u s  monkey p o p u l a t i o n s  in  the  d i f f e o t  ecozones in  
nor th_and  northwestern I n d i a  have been conduc ted  w i th  a view to  a e a s u r e  changes in  
t h e i r  abundance over  the  y e a r s .  Al though r h e s u s  monkeys i n  the  p a s t  were t o l e r a t e d  by 
the  l o c a l  i n h a b i t a n t %  changes i n  s o c i a l  a t t i t u d e s  and e n v i r o ~ n e n t e l  c o n d i t i o n s  a r e  
r a p i d l y  chang ing  the  human a t t i t u d e .  F r e e - r a n g i n g  rhe sus  g r o u p s  in  the  Ind i an  sub- 
continent,  by end large,  increased in their  overal l  size, In a r e a s  where f o r e s t s  have 
Been under  i n c r e a s i n g  p r e s s u r e  from t imber  c u t t i n g ,  the  rhe sus  p o p u l a t i o n s  have moved 
into the  h i n t e r l a n d .  Along the  r o a d s i d e  where c o n s t r u c t i o n  works a r e  in  p r o g r e s s ,  the  
monkeys have loved  deeper  i n t o  the  c o u n t r y s l d a .  Date shows t h a t  as �9 consequence o f  
these changes, the behaviour o f  these groups i s  in f luenced because t h e i r  normal a c t i v i -  
t y  day o r  f e e d l n g  r e p e r t o i r e  i s  a f f e c t e d  by changes  i n  season  and h a b i t a t .  The s t u d y  
e~phas izes  t he  c r i t i c a l  need f o r  management and c o n s e r v a t i o n  o f  the  rhesus  monkey 
p o p u l a t i o n s  in  t h e i r  n a t u r a l  h a b i t a t .  

379 

EVOLUTIONARY AND GE~IC MICRODIPFERE~TIATIO~ I~ PRI~T~S. 
S. Seth and P.K. Seth, Dept. of Anthropology, Univ. of Delhi, Delhi 
llOO07, India. 

The evidence regarding the marked microdlfferentiatlon among the 
relatively undisturbed monkeys using electrophoretlc assays and other 
biological markers overcomes the traditional difficulties and settles 
the evolutionary problems in ways that are independent of any 
particular laboratory. The remarkable similarity in the behaviour and 
and biology between the nonhuman primates whlch has long intrigued the 
members of our own species is better understood by the evolutionary 
systematlcs involving proteins, enzymes, biological, palaeontologlcal 
and perhaps the morphological characteristics. A search for genetic 
differences to establish genetic divergences between nonhuman primate 
species reveals differential ratesmolecular evolution in them. A 
comparison of the flndln6s obtained using varyln~ techniques and ~enetic 
parameters shows that the differentiation in the non,;uman primates from 
the ancestral lineage conforms with the palaeoantaropological evidences. 

02OS 

:~ FOSSIL ){O~YS FP.OM ~ LA VENTA FORmaTION'. COLOMBIA, 
SOUTH AMERICA. ~ ,  Kyoto University Primate 
Research Institute, Inuyama. Japan and A~--_~/J~, Dept. 
of Anthropology, University of Illinois at Chicago, IL USA. 

Several new taxa pertalnin E to ateline platyrrhines have 
recently been discovered. One is diagnosed as a new ~enus havin8 
affinities with the living spider monkey, Ateles. Others are 
61osklyrelated to the Stir~on~a-Alouatta cla e-~6~--6ne is .~ossibly 
related to the eastern Brazilran--~yteles.These 
interpretations, though tentative, dispute t--h~e s nlitting times 
proposed by molecular clock advocates.The',compa~.avlve dental 
anatomy of these fossils and the livin E atelines is illustarted, 
as are a variety of phyloEenetlc schemes treatln E the large- 
bodied New World monkeys. 
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O2O6 

'AGE-RELAfED GROWTH PATTERN OF THE COLONY BORN RHESUS MONKEYS. D.N. Sharma and K.C. Lal 
Exp. Animal Facility, All-lndia Institute of Medical Sciences, Ansari Nagar, 
Delhi-29 India. 

The s t u d y  was s t a r t e d  on 35 monkeys  (17 male  and 18 f e m a l e s )  b o r n  i n  t he  c o l o n y ,  and  
d a t a  c o l l e c t e d  o v e r  a p e r i o d  o f  one y e a r  have  been  r e p o r t e d .  Both t h e  male  and the  
f e m a l e  show a r a p i d  g r o w t h  d u r i n g  t h e  f i r s t  t h r e e  m o n t h s ,  f o l l o w i n g  which  the  g a i n  i n  
w e i g h t  as  w e l l  a s  t h e  p a t t e r n  o f  i n c r e a s e  i n  l e n g t h  and g i r t h  d e c r e a s e  c o n s i d e r a b l y .  
The d a t a  o b t a i n e d  by f u r t h e r  s t u d y  would  e s t a b l i s h  c e r t a i n  b a s i c  norms by which  the  
age  o f  y o u n g  monkeys c a u g h t  i n  t h e  w i l d  c a n  be d e t e r m i n e d .  

0207 

CHIO40S0MAL V*a~ATIO~S IN ~ t ~  MU~TA (,~ MO~-T). M m  ~ : - - ' ~  and p.K, ~U% 
k~l~ropoloi ical  ~u-~'~r/ of Indi% Central l k~on,  11, Seminary H~11., N ~ = - , ~ O 0 ~  
and Department o f  A n t h r o p o l o g y ,  U n i v e r s i t y  o f  Dell, De~-110007. 

The metaphama chromosomes of I~DO Macaca mu~tta were studied. The chromosomes 
wero obtained from 1~yte cultur~ and stained by GAG, QFH and CBG banding. 
The aeohanim cawing chromosomal  v a r i a t i o n s  c a n  e a s i l y  b e  d e t e c t e d  bemuse each 
chromosome c a n  b e  i d e m t i f i e d  b y  i t s  s p e c i f i c  b a - ~  p a t t e r ~  A f ew s t r u c t u r a l  
add numerical variations were reported during the analye~s. In t~o an/male 

of t~ cL11~ ware tetraploid. ~he moealc c~ll li~ with chromo~e 42, XY 
( 6 ~ ) ,  41, Z:Z (35%) ~ s  rQpor~d ~ one az~.mal. �9 ~ c e n t r i :  chromo~om~ ~es 
o b s e r v e d  i n  5% of ce  T M  i n  ~ne a ~ . ~ l  , w h i l e  t h e  m a r k e r  c h r o ~ s c ~ e s  a z ~  
Y~sc~es were found to be po1~moc~hic. The mechanisms srd the effect of 
such variations on the imdlvidual animal has been discussed. 

O2O8 

POPULATION TRENDS OF RHESUS MONKEYS (MACACA MULATTA) IN INDIA. 
A.K. Shukl~, 365 Civil Lines, Jhansi; P.K." Seth and S. Seth, Dept. of Anthropology 
Univ. of Delhi, ITO 007 INDIA 

A longitudinal field study, beginnin~ in the year 1975, of population trends was 
c o n d u c t e d  on 9 g r o u p s  of f r e e  r a n g i n g  r h e s u s  monkeys  i n  t r o p i c a l  and a r i d  h a b i t a t s  
o f  I n d i a .  D a t a  were  c o l l e c t e d  f o r  a b o u t  6000 h o u r s ,  d u r i n g  v a r i o u s  w e a t h e r  c o n d i t i o n s  
o f  t h e  y e a r .  At t he  t ime o f  p r o v i s i o n i n g  t h e  g r o u p s  i n  t h e  i n i t i a l  s t a g e s  o f  t h e  
s t u d y ,  t h e  p o p u l a t i o n  o f  t h e  9 g r o u p s  was 400 .  I t  i n c r e a s e d  to  650 in  t h e  l a s t  p h a s e  
o f  t h e  d a t a  c o l l e c t i o n .  T h i s  i s  a 62.5% i n c r e a s e  i n  t h e  p o p u l a t i o n  f rom the  t ime  o f  
i n i t i a l  p r o v i s i o n i n g .  These  s t u d y  g r o u p s  a r e  f r e e  f rom t h e  t r a p p i n g  p r e s s u r e .  Th i s  
s t u d y  e m p h a s i z e s  t h e  u r g e n t  need  f o r  a d e t a i l e d  c o n s e r v a t i o n  p rogra=me i n  t h e  c o u n t r y  
f o r  t h e  p r o t e c t i o n  o f  t h i s  s p e c i e s .  
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O2O9 

THE INTERACTION BETWEEN PREHENSION AND LOCOMOTION IN MACAQUE'S, GORILLA'S AND CHILD'S 
COGNITIVE DEVELOPMENT. G. Spinozzi, F. Natale and F. Antinuccip Inst. of Psychology, 
C.N.R., Rome, Italy. 

Three species of infant primates (macaque, gorilla and human) were compared in order 
t o  investigate the interaction between rates and timing of growth and cognitive develop- 
ment. A special interest assumes in this context the relative time of onset of the 
capacities for independent locomotion, which is progressively retarded in the three 
species. While the macaque walks almost iI~ediately after its birth, the gorilla does so 
only at 3 months of age end the human at 9 months. These differences have a strong 
influence on the development of prehension activities as described by piaget. In parti- 
cular, patterns of hand-prehension, buccal-prehension, hand-sight and hand-mouth coordi- 
nation develop differently in relatlon t o  the different possibilities offered by 
locomotion in the three species. These differences seem to affect the modes of inter- 
action with the external objects: the slower the growth, the more articulate and 
discriminative is the  exploration and functional differentiation of o b j e c t s .  

0210 

ETHOLOGICAL INFLUENCES ON PERCEPTION IN OLD WORLD MONKEYS. W. C. Stebblns r B. May, and 
D. B.Moody, Dept. of Psychology, Univ. of Michigan, Ann Arbor, MI, USA 

A variety of evidence now strongly suggests effective selection pressures on perceptual 
mechanisms and perceptual processing for the reception of biologically relevant sounds-- 
partlcularly those uttered by conspeciflcs. Previous findings indicate that Old World 
monkeys discriminate and categorize human speech sounds in much the same manner that we do 
and are perceptually specialized for the slgnals of their own species. In both human 
speech and animal communication signal s certain key features play a significant role in 
this perceptual specialization. As one exan,~le, frequency modulation (FM) is an important 
Informatlon-bearing element in human speech, in the echoranglng signals of mlcrochiroptera 
bats, and in the "coo" calls of Japanese monkeys. In the lat ter ,  the partlcular function 
of the "coo" call depends on the temporal location of the FM element within the ca l l .  

We have been examining perceptual properties of FM slgnals In experiments on sound 
localization and discrimination in Old World monkeys. Its acoustic structure--that is, 
i ts frequency range, rate of change, and duration all appear to be important parameters 
determining the accuracy with which i t  is localized and with which i t  is discriminated 
from non-modulated signals. These experiments are designed to enhance our understanding 
nf FM as a key feature in biologically meaningful signals. 

0211 

POSTPARTUM RESUMPTION O} SLZ~AL AC'iIVITY liJ ~R~CAt4 ~@~M~:~: EFF~:C'.'~ OF 
ABSENCE OR FREQUENCY OF BREASTFEEDING. J.M.Stern and S.Leiblum, Dept. of 
Psychology, Rutgers University, New Brunswick, NJ 08903 and Dept. of 
Psychiatry, UMDNJ-Rutgers Medical School, Piscataway, NJ 08854. 

Although human females are more emancipated from hormonal influences on 
their sexual activity than other primates, little is known about the 
effects of lactation, which is accompanied by hyperprolactinemia and 
)rolonged amenorrhea. Weekly sexual activity and desire, mood, physical 
state, and baby feeding activities over a 9 month period after the birth of 
the 2nd baby has been collected from over 20 women. To date, Breast- and 
]ottlefeeding women do not differ in prepregnancy coital rate/week (2.5) 
or in mean week to resume coitus postpartum (PP) [5.8 and 5.3), but the 
~reastfeeding women had a lower coital rate during weeks 5-8 PP (0.5 vs 1.4 
p~.02) and a longer PP amenorrhea (25 vs 9 weeks). Thereafter, the mean 
:coital rate for all subjects was 1.25. Of women who continue to nurse, in 
~very 4 week period there is a negative correlation between coital and 
nursing frequency. Levels of prolactin and/or steroids (obtained from 
blood samples at 1,2,4,6 and 9 months PP) and/or nonhormonal influences 
may be related to the sexual behavior effects. 
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0212 

tAPTIVE BREEDI~ OF CALLITRICHIDS: A COMPARISON OF MANAGEMENT, REPRODUCTION AND 
PROPAGATION IN DIFF!RS:U SPECIES. M.F. Stevenson, Royal Zoological Society of 
Scot|and, Murrayfield, Edinburgh EHI2 5TS., U.K. 

This review coe~oares and contrasts three main aspects of the biology of captive 
Cal l i t r ichids. Data are compiled from published reports and from the results of a 
questionnaire sent by the author to major institutions breeding Call i tr ichids. 
This primate group co,~orises some of the most commonly ut i | ised species in medical 
research, and some of the most endangered in the wild. Successful captive propagation 
is important, but l i t t l e  is known of the comparative reproductive potential of 
different species: e.g. Cal l i thr ix jacchus is easier to breed that Cal l i thr ix argentata 
and Saguinus fuscicoll ls easier than 5. oedipus. This work examines whytnis should 
be anO-presents data on the reproductive potentials and interbirth intervals of 
the species bred in captivity. The third aspect of the work ut i l ises th~ data 
provided each year in the International Zoo Yearbook, ~n analyse which species are 
successfully propagated in captivity. Of 20 species currently bred in captivity, 
only II are p rnpaqated successfully so that they comprise a self- 
sustaining captive Oopulation. In conclusion i t  is suggested that close~ cooperation 
between those breeding Call itr ichids mioht i,~-ove the situation. 

0213 

GROWTH CHANGES, SEXUAL DIMORPHISM AND VARIATION OF THE GORILLA SKULL. 
Z. St ra t i l *  and P. Schmid, Anthropological Institute and Museum, Univ. of Zurich. 
Switzerland 

A series of 85 measurements were taken on a san~le of 131 gor i l la skulls of 
different dental ages to analyze the growth, the development of the sexual dimmorphism, 
and the variation of the gori l la skull. The rates of &rowth are dissimilar in the 
different skull regions. The same is true for the degree of sexual dimorphi~m and 
var iab i l i ty .  The growth and sexual dimorphism is greater in the sagittal than in the 
transversal dimensions. The sexual dimorphism remains insignificant until the last 
stage of ontogeny is reached. The skull var iab i l i ty  seems to be greater in males than 
in females. The results show that there is a relation between the intensity of growth, 
the degree of sexucl #i~rghism and the var iab i l i ty .  

0214 

ALIMENTARY TRACT DISEASE IN CAPTIVE NON-HUMAN PRIMATES IN KENYA. M.A. Sulr~an~ 
~, Monrei. R. ~arara. J.G. Else, Institute of Primate Research, National Museums of 
Kenya, Nairobi, Kenya. 

Alimentary tract disease is the most common cause of colony morbidity and ~ortality 
at the Institute of Primate Research. The vervet (Ce~opithecus ue~hiops) is the most 
frequently and severely affected. Diarrhoea is the primary manifestation of this 
disease state and can he semi-sold, watery, with or without blood and/or mucous. 
Dia&nostic procedures have included bacterial culture and parasltoloEic examination of 
stool samples, rectal swabs and material harvested at post-mortem examination. Proto- 
cols for virologic examination of stool and tissues , and a culture procedure for 
Curr~Zobuoter np. are being initiated. A complete necropsy is perfomed on all dead 
animals. Focal or diffuse lesions are seen in the small and/or large i~testine, and 
can be characterized as infla1~atory, proliferative, necrotic, or ulcerative. 
Bacteria isolated include ShigeZ~u group B, Yers~n/u enteroco~itiou, and KZebsieZL2 
ozuenue. Parasites identified include Entamoeba histolytica, Entumoeba co~ip ~2~n~i- 
diw, ooli, chilomustixmesnili, ~icInu.is. Triuho,wnas and ~Y'/cl~ost~ngy~X~. 
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0215 

GASTRIC ULCERS IN VERVET MONKEYS (Ce~op~#~cua uethdops) 
M.A. Suleman~ Ross Tarara and P.D. Sayer, Institute of Primate Research, National 
Museums of Kenya, and Kenya Trypanosomiasis Research Institute, Nairobi, Kenya. 

M u l t i f o c a l  mi ld  to s e v e r e  g a s t r i c  u l c e r s  and e r o s i o n s  and u l c e r a t i v e  c o l i t i s  have  
been documented in 11 v e r v e t  monkeys.  Th is  accoun ted  fo r  44Z of the  v e r v e t  d e a t h s  
d u r i n g  the  s a m e . p e r i o d .  The u l c e r s ,  which were found a t  a u t o p s y ,  a f f e c t e d  both the  
body and fundus of  the  s tomach .  Two of  the  11 monkeys had been e x p e r i m e n t a l l y  
infected with S~h~gtosomu munson~ eight weeks before death, 2 had sustained multiple 
fight wounds from cage mates, 2 died suddenly without prior history of ill-health and 
the remaining 5 had been under treatment for various ailments before death. One of 
the sudden deaths had been regrouped for breeding 4 days before it died. Diarrhoea 
and depression were common cllnlcal signs in the majority of the cases. None of the 
animals was treated with pharmaceutical drugs that had been documented to cause gastric 
ulceration. Six monkeys were colony born and 5 had been in the colony for more than 2 
years. Nematodes and both psychologic and trauma stresses could lead to gastric 
ulceration and erosions. It is proposed that vervet monkey would make an excellent 
model for studying g a s t r i c  ulocer~tion in man. 

383 

0216 

A BENIGN MESENCHYMALTUMOR IN A 3LACKMANGABEY. M.A. SulemanIR. Tarara and P. Sa~er, 
Institute of Primate Researc h National Museums of Kenya, and Kenya Trypanosomiasis 
Research Inst i tu te,  Nairobi, Kenya. 

A wild-caught adult female black mangabey was noted clinically to have a swelling 
on th& right ventro-lateral aspect of the face. On examination it was found to be a 
hard mass attached to the mandible by a broad base in the area of the cheek teeth. 
The mass was surgically excised, fixed in 10Z formalin, and a representative sample 
was embedded in paraffin, sectioned at 7um and stained with hematoxylin and eosin for 
light microscopy. Histologically the tissue consisted of thin trabeculae of lamellar 
bone, separated by loose fibrous connective tissue. A diagnosis of epulis, a benign 
oral tumor of mesenchymal origin, was based on histological appearance. There has been 
no recurrence of the tumor. 

0217 

DEVELOPMENTAL CONTINUITlr OF INOIVIDUAL DIFFERENCES IN RHESUS MONKEY STRESS REACTIVITY 
S. J. Suo~, Laboratory of Comparative Ethology, National Inst i tu te of Child Health 
and Hummn Development, Bethesda, Haryland, USA 20205. 

Twelve rhesus monkey infants were reared in peer groups unt i l  puberty, except for  
short periods of repeated peer separation during the subjects' f i r s t ,  second, and 
th i rd  year of l i f e .  Observatlonel data were collected both durtn9 every separation 
and threughout the longer periods of peer 9roup houstng, while physiological measures 
of react iv i ty  were obtained from each subject pr ior  to peer group formation, during 
separations, and under baseline conditions of stable 9roup housing in order to assess 
individual differences at d i f ferent  stages of development. Time serles analysis 
revealed that (a) although behavioral reactions to separation changed dramatically 
throughout the study, individual differences in the intensity of separation reaction 
were remarkably stable, (b) physiological measures of react iv i ty  obtained 
during any one separation were predict ive of individual differences in both behavioral 
and physiological reactions to the other separations throughout the study, tndtca!;tn9 
developmental consistency of re lat ive stress react iv i ty  in these subjects, and (c) in 
contrast, neither behaytoral nor physiological measures obtained during periods of 
group housing were predictive of ei ther re lat ive stress react iv i ty  or baseline 
behavior at other sta~es of development. 
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0218 

THE MENSTRUAL CYCLE OF THE VERVET MONKEY, Cer,eop~theeue ueth~ops. R. T a r a r a ,  J . G  E l se  
and R.M. Ele~, Institute of Primate Research, National Museums of Kenya, Nairobi, 
Kenya .  

M e n s t r u a l  c y c l e s  o f  29 i n d l v l d u a l l y  c a g e d  v e r v e t  monkeys were  f o l l o w e d  f o r  f o u r  y e a r s .  
Normal c y c l e s  ( n - 4 3 5 ,  20 -50  d a y s ,  R =325 d a y s )  a c c o u n t e d  f o r  77.4% of  a l l  c y c l e s .  
P l a s m a  hormone c o n c e n t r a t i o n ,  v a g i n a l  c y t o l o g y ,  p e r i n e a l  s k i n  c o l o u r a t i o o  and e n d o m e t r i -  
a l  h i s t o l o g y  were  e v a l u a t e d  f rom a s u b s a m p l e  o f  a n i m a l s  ( n = 1 3 ) .  The l u t e a l  phase  
(Progesterone, P 5 nmol/1) of 15.~ 1.9 days was oharaterized by a rise in P 2-3 day~ 
after the estradiol (E) peak to achieve a maximum concentration of between 13 and 
30 nmol/1. The preovulatory E peak (800 to 3500 pmol/1) occured on day I0.8~ 2.4 

(range 7-15). Perineal skin colouration was highly variable and not a good indicator 
of reproductive status. Superficial cells in the vaginal lavage were maximum and 
intermediate cells minimum around the expected time of ovulation. Follicular phase 
endometrial biopsies exhibited straight glands in a densely cellular stroma. Mitotic 
figures were present in the columnar glandular epithelium and in the strom~ During the 
luteal phase there was tortuoslty of glands with apical vacuolation within the glandu- 
lar epithelium. Results corraborate a previous report that the vervet monkey may be 
an alternative model for the study of reproductive biology in humans. 

0219 

IMPLANTATION IN THE OLIVE BABOON: STAGES V, VI and  VI I .  R. T a r a r a ,  J . G .  E l s e ,  
A.C E n d e r s ,  A.G. H e n d r i c k x  and K. J .  Hodges .  I n s t i t u t e  of Primate R e s e a r c h ,  
N a t i o n a l  Museums o f  Kenya,  N a i r o b i ;  C a l i f o r n i a  P r i m a t e  R e s e a r c h  C e n t e r ,  U n i v e r s i t y  
o f  C a l i f o r n i a ,  Dav i s  95616;  I n s t i t u t e  o f  Z o o l o g y ,  Regen t s  P a r k ,  London.  

I m p l a n t a t i o n  f rom s t a g e s  V, VI ,  and Vl l  o f  e m b r o n i c  d e v e l o p m e n t  were  s u r g i c a l l y  
e x c i s e d  and f i x e d  i n  3Z g l u t a r a l d e h y d e .  T i s s u e s  we re  p o s t - f i x e d  w i t h  Osmium T e t r o x i d e ,  
embedded in  E p o n - a r a l d i t e ,  and I um s e c t i o n s  were  s t a i n e d  w i t h  Azure  8.  Change i n  t h e  
embryo c o n s i s t e d  o f  i n c r e a s e d  s i z e  o f  t h e  amnion ,  and t h i c k e n i n g  o f  t h e  b i l a m i n a r  
e p i b l a s t  p l a t e  w i t h  a s s u m p t i o n  o f  a c o n v e x - c o n c a v e  s h a p e .  The re  was v a r i a t i o n  in  t h e  
a p p e a r a n c e  o f  t h e  v i s c e r a l  endoderm.  In  t h e  p l a c e n t a ,  s y n c y t i o t r o p h o b l a s t - l i n e d  
l a c a n a e  were  p r e s e n t  in  the  t r o p h o b l a s t  p l a t e  by s t a g e  V, and t h e r e  was e a r l y  s e c o n d a r y  
v i l l u s  f o r m a t i o n .  These  v i l l i  i n c r e a s e d  in  number and l e n g t h  s t a g e s  VI and VI I ,  and 
t h e r e  was v i l l u s  b r a n c h i n g  a t  s t a g e  V I I .  In t he  e n d o m e t r i u m ,  t h e r e  was an E p i t h e l i a [  
p l a g u e  r e a c t i o n  wh ich  v a r i e d  in  i n t e n s i t y ,  and an  e a r l y  d e c i d u a l  r e a c t i o n  was p r e s e n t  
a t  s t a g e  VI I .  

0220 

AN ADEMONA IN THE LARYNX OF A SYKES MONKEY (Cercopi~hecus mgtis alboguL2ries). 
R, Tar~ra, H.A T Suleman and P.D Sayer, Institute of Primate Research, National Museums 
of Kenya and Kenya Trypanosomiasis Research Institute, Nairobi, Kenya. 

An a d u l t  ma le  s y k e s  monkey was p r e s e n t e d  w i t h  s e v e r e  r e s p i r a t o r y  d i s t r e s s .  
T r e a t m e n t  was i n i t i a t e d  b u t  t h e  a n i m a l  was found  dead  t h e  f o l l o w i n g  m o r n i n g .  At n e c r o -  
p s y ,  a f i r m  n o d u l e  m e a s u r i n g  1 4 m  i n  d i a m e t e r  was found  t o  be  a t t a c h e d  t o  the  f l o o r  o f  
t h e  l a r y n x .  H i s t o l o g i c a l l y  t h i s  was an  o v a l  s e c t i o n  o f  t i s s u e  w i t h  a n a r r o w  t a p e r e d  end 
t o w a r d  t h e  f l o o r  o f  t he  l a r y n x .  The p e r i m e t e r  was l i n e d  by s t r a t i f i e d  squamous n o n -  
k e r a t i n i z i n g  e p i t h e l i u m .  S u b j a c e n t  to  t h e  e p i t h e l i u m  was a l a y e r  o f  l o o s e  f i b r o u s  
c o n n e c t i v e  t i s s u e .  The t i s s u e  was s e p a r a t e d  i n t o  I o b u l e s  by  t h i n  f i b r o u s  c o n n e c t i v e  
t i s s u e  s e p t a e  w h i c h  c o n t a i n e d  i n t e r l o b u l a r  d u c t s ,  and  a mixed i n f l a , ~ t o r y  c e l l  i n f i l -  
t r a t e .  The I o b u l e s  were  composed o f  i n t r a l o b u l a r  d u c t s  and s m a l l  r e g u l a r  a c i n a r  
s t r u c t u r e s  composed o f  c u b o i d a l  c e l l s .  The c e l l s  o f  a p p r o x i m a t e l y  one h a l f  o f  t h e s e  
a c i n i  had  e o s i n o p h i l i c  g r a n u l a r  c y t o p l a s m  ( s e r o u s )  and  one h a l f  were  composed o f  c e i l s  
w i t h  p a l e  b a s o p h i l i c  c y t o p l a s m  ( m u t i n o u s ) .  A p r e d o m i n a n t l y  m o n o n u c l e a r  c e l l  i n f i l t r a t e  
was p r e s e n t  d i f f u s e l y  i n  t he  s t r o m a  o f  t h e  l o b u l e s  w i t h  s c a t t e r e d  a g g r e g a t i o n  i n t o  s n ~ l l  
n o d u l e s .  A d i a g n o s i s  o f  ademona was b a s e d  on m o r p h o l o g i c  f e a t u r e s .  
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0221 

EVOLUTIVESCHEME OF THE KNEE INTERARTICULAR MENISCI IN PRIMATES AND IN SOME FOSSIL HOMI- 
NIDS. C. Tardieu CNRS 246  (Locomotion An iua le ) ,  Ruseua nat .  d ' H i s t ,  n a t u r e l l e ,  55.rue 
Buf fon,  75005 Par~s. France. 

Dissect ions of  pri lSate knee - j o i n t s  lade by H. V a l l o i s  (1914) and mysel f  show tha t  
the ex terna l  meniscus d isp lays  three d i f f e r e n t  morpholOgies in extant  primates : c res-  
cent-shaped meniscus w i th  one a n t e r i o r  t i b i a l  i n s e r t i o n  in S t re .ps t rh in t .  Tars ius .  P la -  
t y rh i ,n i  and Poncjo ; r ing-shaped lentscu$ w i th  one a n t e r i o r  t i b i a l  i n s e r t i o n  T~ Cerco- 
p~thecoSds, It~,lobatids, Pan and G o r i l l a  ; crescent-shaped meniscus wi th  two t i b ~ a - ~ ' n  - 
s e r t l o n s i n  HOMO, This d 3 s t r t b u t ' { ~ " ~ o w s  the const ruc t ion  o f  two e v o l u t i v e  schemes. 
The single or double i n s e r t i o n  o f  the meniscus corresponds to two d i f f e r e n t  morphologies 
of the proximal dry tibia, permitting the interpretation of s(:.~e tibial fossils of Dlio- 
pleistocene ~inids : KNMER I/,81 B, 1476 B, AL 129 Ib, 288 lag, 333 x 26. The interpre- 
tation of tibial fossils of oligocene and miocene primates is not possible by this 
feature, because the crescent or ring shape of the meniscus cannot be distinguished on 
the dry tibia. 

0222 

MOTHER-INFANT INTERACTION DURING AN EARLY PERIOD OF THE INFANT'S DEVELOPMENT IN A 
GROUP OF MACAQUES, Macaea nr~ZGs A. Tartabini* Dipart. Scienze dell'Educazione, 
Unlv. Calabria, Cosenza, Italy, 87036. 

Mother-infant interactions were studied in the early development of rhesus monkey 
infants. The mean frequency and duration of behaviours (0n-mother, Off-mother, Nipple 
contact, Immobile and Grooming by the mother while on or off mother) were compared 
between males and females. Correlations between frequences and duration were made 
between the different sexes and for individual subjects. The only significant corre- 
lations for each sex (P<.OI) were found when frequencies were compared with durations. 
O f f - m o t h e r  was an e x c e p t i o n  f rom t h e s e  r e s u l t s .  When i n d i v i d u a l  i n f a n t s  were  
considered, the frequencies of on mother and Nipple for females were significantly 
correlated with the durations of males. There were no sex differences in I ~ J o b i l e  
and Grooming by the mother during time On. Other comparisons were not significant. 
These findings suggest that male infants tend to leave mothers (measured by On-mothe~ 
and Nipple) earlier than do females. 

0223 

MOTHER'S REJECTING BEHAVIOUR TOWARDS NEWBORN RHESUS MONKEYS, 
~AcAca MULATTa, LZVZNG ZN SHALL GROUPS. 

Tartablnl end M.3.a. Simpson, Dept. Sciences of Education, 
Univ. of Calabria, ITALY 87036 and Sub-Dept. of animal Behaviour, 
Univ. of Cambridge, ENGLJ~4D CB3 8aA. 

The soc ia l  and other a c t i v l t l e e  of rhesus macaque infants 
(Maraca mulat ta) ,  a f t e r  being roughly re jected by t h e i r  mothers, 
were contraet-e~with the sc t l v i t l es  after the infants had broken 
contact with their mothers without being rejected. Bight 
in,ants, l iving in six d i f ferent  small family groups, ware 
observed for about three months, starting i t  ages between two 
weeks and three months. The two in fants  that did not accept 
maternal rejection had prlmiparoua mothers l iv ing in the same 
group wi th  one adul t  male, One of these in fan ts  was punished (by 
maternal h i t t ing ,  biting and pushing) moat often of a l l  when i t  
attempted to lake contact with i t s  mother after being re jected.  
In cont rast ,  in fants  o f  mult iparous mothers accepted the i r  
mothers' acts of r e j e c t i o n .  W~th special  reference to maternal 
re jec t ion  we sha l l  discuss how the mother- in fant  re la t ionsh ip  
affects the manner in which the infants establish ralatlonshipa 
wi th  other group members,  
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0224 
HALE CARETAKING AMONG OLD WORLD PRIMATES. 
S o u t h  Carolina U.S.A. 

D.M. Taub, Yemassee Primate Center, Yemassee 

Interactions between sexually mature males and infants have been observed for many 
species of Old World Primates. Male-infant interactions m~ong these species can be 
characterized by fundamental differences in structure, in the context of occurrence, in 
the frequency and rate of exhibition, in differential distributions among the care- 
taking males and the cared-for infants, and in various biosoclal characteristics of the 
care-taking males (e.g.). Dyadic and triadic male-infant interactions range from the 
e x t e n s i v e ,  w e l l - d e v e l o p e d  s y s t e m  c h a r a c t e r i s t i c  o f  t h e  B a r b a r y  m a c a q u e s ,  t o  t h e  t r i a d i c  
s y s t e m  common among s a v a n n a h  b a b o o n s  and Co t h e  a t t a c k s  upon i n f a n t s  among l a n g u r s .  
Because  o f  t h e s e  v a r i a t i o n s ,  a number  o f  c o m p e t i n g  and somet imes  m u t u a l l y  e x c l u s i v e  
t h e o r e t i c a l  p o s i t i o n s  have  been  d e v e l o p e d  as  f u n c t i o n a l  and e v o l u t i o n a r y  e x p l a n a t i o n s  
o f  t h e s e  " p a t e r n a l "  s y s t e m s .  In  t h i s  p a p e r ,  we examine  t h e  e m p i r i c a l  d a t a  a c c o u n t i n g  
f o r  t h e  o c c u r r e n c e  o f  m a l e - i n f a n t  i n t e r a c t i o n s  among c e r c o p i t h e c o i d  p r i m a t e s ;  r e v i e w  
t h e  c o m p e t i n g  e x p l a n a t o r y  h y p o t h e s e s  and a s s e s s  how w e l l  t he  e m p i r i c a l  d a t a  accommodate  
them; and reevaluate this phenomenon in light of previous theories. 

0225 

DENTAL MICROWEAR A~ DIET IN TWO SPECIES OF Colobus. M.F. Teaford, Dept. of Cell 
Biology & Anatomy, The Johns Hopkins U. School of Medicine, 725 N. Wolfe St., Baltimore, 
MD, USA, 21205.  

Recent analyses have established differences in dental microwear among primate 
species with different diets (Teaford & Walker, in press). In short, the relatlve 
proportions of microscopic pits and scratches on molar occlusal surfaces may be used to 
distinguish between primate herd-object feeders and leaf-eaters. To see if finer 
dietary inferences might be made through similar analyses, dental replicas of Colobus 
~uereza and Colobus badius from the Smithsonian Institution were examined usi~ 
scanning electron microsCopy. Differences between crushing facets and shearing facets 
were similar to those documented by Gordon (1982) for chimpanzees. Colobes 8uereza 
generally exhibited more microwear features per field of examination than Colobes 
badlus. Finally, while there were no significant interspeclfic differences in the 
shape of microwear features on facet 3, there were significant differences on facet 9 - 
i.e., as might be expected from Teaford & Walker's analyses, Colobus badius exhibited 
relatively more microscopic pits than Colobus g u e r e Z a .  

0226 
A COMPARATIVE STUDY OF AGGRESSI~ AND RESPONSE TO AGGRESSI0~ IN THREE SPECIES OF 
MACAQUE. B. THIERRY, Laboratoire de Psychophyslologle, Universlt~ Louis Pasteur, 
7 rue de 'l'Universit~, 67000 Strasbourg, Prance. 

Patterns of agonistic interactions were studied in three groups of macaques 
living in semi-liberty : rhesus (Maraca mulatta), long-tailed (Maraca fascicu- 
lari$) and Tonkean macaques (Nacaca tonkeana). In rhesus macaques, interactions 
were intense (i.e., biting was relatively frequent) and very asy~etric; the 
aggressee most often fled, screamed and/or redirected aggression, and reconci- 
liation (non-agonlstic contact between previous antagonists) rarely occurred in 
the ~wenty minutes following agqression. Xn Tonkean macaques, in contrast, 
biting was exceptional and the aggressee frequently counter-attacked; both 
individuals often displayed appeasement behaviours (lipsmacking, clasping) and 
reconciliation occurred following most instances of aggression. Compared to the 
previous two species, long-tailed macaques showed intermediate patterns : 
medium-intensity aggression with little symmetry, frequent mild submission pat- 
terns (teeth-chattering, bared-teeth) and a mediu~ rate of reconciliation bet- 
ween antagonists. An inverse relationship was found between intensity of aggres- 
sion t and sy~Betry of aggression and development of behaviours ending aggression. 
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0227 

CYTOTOXIC EFFSCTOR CELL ACI'IVITY IN r4ACACA MULATTA RENAL TP, ANSPLANT ~ C I ~ I ~ r ~ T S .  J .M,  
Thomas~ J.C. C~nder*, F.M. Carver, East Carolina University, Greenville, NC, USA 27834 

The specific immune mechanism which leads to rejection or long term acceptance of MHC 
inL~mpatible allografts is unclear. Cytotoxlc effector activity was studied in three 
groups of rhesus monkeys receiving renal transplants. Group I (n-8) received no immuno- 
suppression. Group II (n-7) received rabbit anti-human thymocyte globulin {RATG) on days 
1 to 5 posttransplant. Group III {n-7) received RATG as in Group II, and donor bone mar- 
row cells (DBM) on day 12. All recipients in Groups I and II succumbed to rejection at a 
mean of 9.2 days and 36.3 days, respectively. Animals in Group IIl survived to a mean of 
216 days, with rejection occurring in only one animal at 42 days. Direct lymphocyte- 
mediated cytotoxicity to donOr cells (D-LMC) became positive in 86% of Group I animals at 
0.5-2.0 weeks, but none developed specific antidonor antibody dependent cytotoxicity 
(D-ADCC). D-LMC and D-ADCC was delayed until 4-6 weeks in Group If. No Group III animals 
developed D-LMC. One developed D-ADCC at 4 weeks and underwent rejection at 42 days. Of 
the other animals in Group III,none developed D-ADCC within 5 months posttransplant. Those 
surviving ~-5 months eventually developed D-ADCC but did not undergo graft rejection. 
Development of D-LMC is associated with acute renal allograft rejection in non-immuno- 
suppressed and RATG-treated rhesus monkeys. Animals treated with RAT(; and DBM failed to 
express D-LMC and had a high incidence of long term tolerance. Late antidonor ADCC 
Occurring in tolerant animals does not precipitate graft rejection. 

0228 

PERFORMANCE CHARACTERS AND SIGNIFICANCE OF THE DUSK CHORUS 
IN THE BARBARY MACAQUE (MACACA SYLVANUS L.) 

D. Todt, H. Gross, H. Hammerschmldt and K. z~hlke, -- Abt,, Verhaltensbiologie/ 
Inst.f. Allg. Zoologie; F.U. Berlin; Haderelebenerstrasse 9 ; D-Iooo Berlin 41 

When assembling near their arboreal sleeping places, barbary macaques perform a dusk 
chorus which can be heard over long distances. Chorusslng behaviour was studied in 
semi-free ranging groups (Rocamadouz a n d  Kintzheim,France),in agreement with W. Angst 
and E. Merz. In particular, we ew-m~ned (I) features and parameters of chorusslng 
(e.g. onset and duration, sound pressure level, frequency range and power spectrum) 
(2) variables affecting them, and (3) the influence of this signalling upon group 
m~mbers. Variables affecting chorussing were group size, group structure and sleeping 
"place properties. Our reeultm revealed that dusk choruselng is basically achieved 
by the younger individuals (Incl. infants), end that it plays a roll in attracting 
rather than in repulsing paz1=Icular group members during the  formation of sleeping 
parties. The dusk chorus of barbary macaques aeema not to eerv~ as a signalling used 
in territorial interaction between nelghbourlng groups (as e.g.ln ~ c r ~ a t u s . )  

0229 

GRouP FORMATION IN GIBBON THROUGH DISPLACEMENT O~ ~N ~'0LT. 
*U. Treesucon and J.J. Raemaekers, Dept. of Biology, Mahidol Univ., Bangkok 10400, 
Thailand. 

The white-handed gibb(m (8~0~8 ~GI ~) lives in monogamous family groups, with an 
adult male, adult female and 0-4 offspring. Groups have territorial home ranges. 
All activities are confined to their territories. Subadults leave the family group 
and form new family groups when they are about 8 years old. Three families of gibbons 
were observed from February 1981 to January 1984 at Khao Yai National Park, Thailand. 
New family groups are usually reported to form when subadult males establish territo- 
ries and obtain new mates, or by replacing the like-sexed adults which die in" existing 
family groups. In this study a new group was formed when a subadult male displaced 
an adult male of the neighboring family group and took it over. Two juvenile siblings 
of the male joined their brother's family group when they lost their mother. This is 
the first reported instance of natural group formation through displacement of an adult 
in an existing family group. 
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023O 

SOCIAL BEHAVIOR OF AN INFANT-ABUSING JAPANESE MACAQUE MOTHER. A. Troisi* & F.R. D'Amato, 
Dept. of Genetics and Molecular Biology, Univ. of Rome La Saplenza, 00185 ROme, Italy. 

This'study was designed to analyze the soclal behavior of an infant-abusing Japanese 
macaque female by comparing I t  wlth that of normal females from the same colony. Data 
reported here were collected In the 1980 birth season and relate to the social behavior 
of the abusive mother and of three control mothers throughout the f i rs t  two weeks of 
their Infants'l ives. Allegrooming, agonistic behavior, and interlndividual distances 
were recorded by using focal-animal sampling combined with all occurrences and instanta- 
neous sampllng. The result confirmed the impression that the abusive mother possessed 
the complete repertoire of social abi l i t les and that she displayed i t  appropriately. The 
abusive female showed no tendency to hyperaggressiveness and/or to social avoidance. 
Instead, her social integration, measured In terms of grooming relationships and spatial 
proximity, proved to be greater than that of the control females. The result support 
the view.that abusive behavior may fa i l  to be associated with other obvious behavioral 
abnorma 1 i t i es. 

0231 

MATING BEHAVIOR OF BLUE MONKEYS (C.s%_~ mitis) IN THE KAKAMECA FOREST, KENYA 
M.M. Tslngalla~ M. Cords I B. Mitchell l and T. Rowell, Zoology Department, Univ. 
of California, Berkeley, CA 94720/USA 

In the mating season of 1983, nineteen adult males Joined the main study 
troop of blue monkeys and ten of them were seen to mate. Eleven of the 
seventeen sature females in the troop became receptive. Both males and 
females mated promiscuously. Prequent fights were seen between males and it 
was possible to rank them on the basis of the outcome of these encounters. 
The relationship between agonistic rank and sexual activity for males will 
be e v a l u a t e d .  

0232 

G~TETIC AND HOP~HOLO~,ICAL STUDIES O:1 ~lO SPECIES OF KE!~A2| MO~IKEY$, CERCOPITHECUS 
AETHIOPS AND CERCOPITHECUS MITIS T.R,  T u r n e ~  and C.S .  Mort ,  U n i v e r s i t y  of  - -  

W i s c o n s i n ,  Mi lwaukee ,  Depar tment  o f  A n t h r o p o l o g y ,  Mi lwaukee .  WI 53201 

G e n e t i c  s t u d i e s  were  conduc ted  on f o u r  p o p u l a t i o n s  o f  a s i n g l e  s u b s p e c i e s  o f  
C. aethio_p_% in 1978 and 1979, and on three populations representing three subspecies of 
C. mills in 1932. These studies were desigfied to determine whether differentiation 
was occuring among these monkey populations and to measure the extent of this dif- 
ferentiation. Genetic m a r k e r s  i n  b lood  p r o t e i n s  a s  w e l l  a s  m o r p h o l o g i c a l  d a t a  were  
used. FST , the flxation index, a measurement of population differentiation using 
~ene ~arkers indicated that vervets exhibited very little inter-slte variation in 
spite of the sIEnlflcant morphological differences between populations at the 
different sites. However, the sykes showed significant differentiation in both 
genetic (FsT - 0.330) and morphological parameters. The geographic isolation and 
minimal Bane flow of the sykes subspecies may explain the divergence of genetic 
markers. The vervets have continuous 8ene flow among their populations, counteractin~ 
the effect of genetic drift and population differentiation. The morphological 
differences, on the other hand, may reflect local adaptation to varying 
environmental zones. 
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0233 

~ODS CONSUMED ~Y ~YMPATRIC FOPULATIUNS UF GORILLA ~. ~RILLA ~U P~ T. TRoGLo- 
DYTE~ I~ GABO~. C.s Tutin*! M. Fernandez! A.H. Pierce and ~.A. Williamson, 
Centre International de Necherches M~dicales de Franceville, SP ~69~ ~anceville, 
Gabon and Dept. of Psychology, University of Stirling, Stifling ~9 ~LA, Scotland. 

Data on foods consumed by gorillas and chimpanzees were collected, by examin- 
ation of the contents of faecal samples, during a ~ year census of ape populat- 
ions throughout Gabon. 'fhese preliminary data are supplemented by ongoing 
observations of gorillas and chimpanzees which began in October q98~ in the Lop~ 
Reserve (central Gabon~. fhe preliminary data showed that: ~) gorillas ate fruit 
regularly (98% of faecal samples contained fruit remains) in addition to leaves, 
stems and pith; 2) chimpanzees ate fruit consistently (qO(Y~ of faecal samples 
contained fruit remains) but ate leaves, stems and pith less frequently than did 
gorillas; ~) 6(>/o of all identified foods recorded for gorillas were also recorded 
for chimpanzees. These results are confirmed and extended by ongoing research 
and allow the followin~ conclusions: q) significant differences in diet exist 
within the Eenus Gorilla, as mountain and eastern gorillas are known to eat almost 
no fruit; and 2) the large qualitative overlap of the diets of sympatric gorillas 
and chimpanzees'in Gabon indicates that a potential for ecological competition 
between the two species exists. 

0234 

SEX DIFFERENCE IN FF~EDING ON CAMPONOTUS ARTS AMONG WILD CHIMPANZZES IN THE 
MKNaTR MOUNTAINS, TANZANIA 
S. Uehara Fac. Gen. Educ., Sapporo Univ., Sapporo 062, Japan 

Over  400 f e c a l  samples  were c o l l e c t e d  from i n d i v i d u a l l y  i d e n t i f i e d  w i l d  
c h ~ p a n z e e e  o f  t h e  l a x g e - s i z e d  K g r o u p  ( c a .  I00 hdeo)  from September 1983 %o 
J a n u a r y  1984,  and p r e s e n c e / a b s e n c e  o f  r e m a i n s  o f  t h e  C ~ p o n o t u s  a n t s ,  Che 
b u l k  o f  which i s  known t o  be c a n e ~ e d B y  u s i n g  f i s h i n g '  p r o b e ,  wa~ c h e c k e d .  
~6 ( 3 9 . ~ )  ou t  o f  143 samples  from a d u l t  f e m a l e s  c o n t a i n e d  a n t  r e m a i n s ,  
whi le  so d i d  o n l y  8 (5~  o u t  o f  151 samples  from p r ~ e  a d u l t  and  o l d  m a l e s .  
S ince  no such  sex  d i f f e r e n c e  was o b v i o u s  i n  t h e  n e i g h b o r i n g  s m a l l - s i z e d  �9 
g r o u p  ( c a .  30 h d s . )  up t o  1978,  b o t h  s o c i a l  and e c o l o g i c a l  f a c t o r s  seen 
r e s p o n s i b l e  f o r  t h e  d i f f e r e n c e .  

0235 

SOME CLINICAL SIGNS OF NUTRITIONAL DEFICIENCY IN A COLONY OF OWL ~DNKEYS Aotu8 ~ n ~ s  
~r~se~membr~. J .A.  Umana~ J .  Ramirez*~ C.A. E s p i n a l ,  R. G u t i e r r e z ,  I n s t i t u t e  N a t i o n a l  de 

Salud ,  Bogota,  Colombia,  Apar t ados  A~reos 80080 and 80334. 

Twenty cases  of  r i c k e t s  in  c a p t i v e - b o r n  i n f a n t s  and f i ve  cases  of  spon taneous  l imb 
f r a c t u r e  in  a d u l t  i n d i v i d u a l s  were observed  in  a colony of owl monkeys Aotus ~emu~nus 
grisef.r~mbz~ used f o r  r e s e a r c h  m a l a r i a  immunology, as a consequence of  an imbalanced 
diet. Clinical signs included limb malformation, arrested growth, and dental disorders, 
among o t h e r s .  This  d i e t a r y  imbalance was evidenced by blood chemical  a n a l y s i s  in  which 
the  normal 2 : !  Calc ium-Phosphorus  p r o p o r t i o n  was l o s t ,  and the a l k a l i n e  p h o s p h a t a s e  was 
e x c e s s i v e l y  h igh .  Bromato log ic  a n a l y s i s  o f  the co lony-~ade  d i e t  by a commercial  
c e r t i f i e d  one was r e s p o n s i b l e  f o r  the  e r a d i c a t i o n  of  the problem. 
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"TOOL USE" IN THE EXPLOITATION OF FOOD RESOURCES BY CEBUS APELLA. E. Visalber~hi" and 
F. Antunucci, Istituto di Psicologia, C.N.R., Via Monti Tiburtini 509, 00157 ROMA ITALY. 

Among P r i m a t e s  t r u e  t oo l  u s e ,  ( i . e .  the  use  o f  an i n d e p e n d e n t l y  m a n i p u l a t e d  o b j e c t  
(the t o o l )  to  change the  s t a t e  a n d / o r  p o s i t i o n  o f  a n o t h e r  o b j e c t )  has been o b s e r v e d  on ly  

Sn Apes,  w i t h  one n o t a b l e  e x c e p t i o n ,  cha t  of  New World Cebus. Both in  the  w i l d  and in  
c a p t i v i t y  Cebus upeZL= has been s p o r a d i c a l l y  o b s e r v e d  u t i l i z i n g  s t o n e s  o r  s i m i l a r  
o b j e c t s  to  c r a c k  open h a r d - s h e l l e d  f r u i t s  and Mo l lu sc s .  An e x p e r i m e n t  on two c a p t i v e  
a d u l t  Capuchins was conduc ted  in  o r d e r  co o b t a i n  a d e t a i l e d  d e s c r i p t i o n  of  t o o l  use  and 
c h o i c e ,  and to e v a l u a t e  the  e f f i c i e n c y  of  t o o l  use  in  e x p l o i t i n g  food r e s o u r c e s .  
R e s u l t s  showed cha t  (a)  t h e r e  was a c o n s i s t e n t  c h o i c e  o f  the  most e f f i c i e n t  among t h r e e  
d i f f e r e n t  pounding t o o l s ,  (b) t o o l  use  s h a r p l y  reduced  the  t ime needed to c r a c k  a nut  
open in  compar i son  w i t h  e i t h e r  u s i n g  the  t e e t h  o r  pounding the  nut  a g a i n s t  a ha rd  
s u b s t r a t e ,  (c )  c o n t r a r y  to  the  l a s t  two t e c h n i q u e s ,  t o o l  use e f f i c i e n c y  i s  no t  c o n d i t i o -  
ned on the  r e l a t i v e  h a r d n e s s  and d imens ion  of  t h e  n u t .  

0237 

COOPERATIVE AND COMPETITIVE ASPECTS OF ALLOMOTHERING WITHIN TROOPS OF FREE-RANGING 
LANGURS (PRESB}~'IS ENTELLUS). 
C. Vogel, Insti tut fur Anthrnpologie, Universit~t GSttingen, D-34oo GSttingen, FRG. 

The complex system of infant transfer in colobines covers both cooperative as well 
as competitive facets. Cooperation involves carrying, cradling, protecting and 
grooming the infant on behalf of the mother. Competitive elements are indicated by 
deserting, endangering, harming or even injuring infants of other troop mates. Results 
of 112 hours of focal animal sampling observations of 6 indiv idual ly  ident i f ied mother- 
infant pairs and the i r  respective allomothers within 2 well known free-ranging langur 
troops near Jodhpur revealed characterist ic individual patterns of allomaternal 
treatment of part icular infants by part icular troop mates, including mistreal~ent 
part icular adult female allomothers. These patterns seem to ref lect  the specif ic 
interindividua] relationships among troop members. In any case, various allomothers 
follow di f ferent motivations and d is t inc t  strategies under peculiar sets of social 
and reproductive circumstances. @inong others, harming a troop mate's infant and 
thus negatively affecting the fitness of consexual cempetttors may well pay of f  in 
terms of re lat ive reproductive success. 

0138 
ADJUSTMENT OF FEEDING STRATEGIES IN LEMURS, LhWUR FULVUS ALBIFRONS, Lq~DER EXPERIMENTAL 
CONDITIONS. A V~ssin6~ AG Verhaltensbiologie, Inst.f. Allgem. Zoologie, FU Berlin 
Haderslebener Str. 9 D - 1000 Berlin 41, Germany (West) 

A s c a r c e  food supp ly  n o r m a l l y  f o r c e s  a f r e e  r a n g i n g  p r i u m t e  group to  l e a r n  and 
apply new stategies of searching for food. In an experiment with captive lemurs such 
a situation has been simulated. A few strategies allowed the animals to gain access 
to food s and the cooperation of the group members in using these strategies was 
studied. Two animals, called '~orker", provided the rest of the group with food. 
Whether the animals would adjust their feeding behavlour to the different profitable- 
ness of the food searching strategies induced by the investigator was analysed. The 
results show that an animal that has learned one strategy has mere difficulty learn- 
ing a second one than a "naive" member of the group. Hence different animals learned 
different strategies. This labour division seems to be an adequate response to a 
complex by a prosimian group. 
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02.39 

O'-~Ng-ON~E C~kVICAL VERTEBRAL-COLUMN IN PRIMATE~ WITH SPECIAL 
REFERENCE TO THE VERTEBRAL ~RTERI. A.H. Walji and J.K. Kimanl, Dept. Human 
Anatomy, Univ. of Nalrobl, P.O. Box 3019~, Nairobi, Kenya. 

The o s t e o l o g i c  f e a t u r e s  o f  t h e  c e r v i c a l  v e r t e b r a e  o f  p r i m a t e s  and t h e  
f u n c t i o n  =1 s i g n i f i c a n c e  o f  t h e i r  r e l a t i o n  t o  t h e  c e r v i c a l  p o r t i o n  o f  t h e  
v e r t e b r a l  a r t e r y  h a v e  b e e n  i n v e n t g g a t e d o  I n  mos t  non -human  p r i m a t e s  t h e  
v e r t e b r a l  a r t e r y  i n  c o n t a i n e d  i n  a bony  c a n a l  w i t h i n  t h e  l a t e r a l  m a s s e s  o f  
the atlas, while in man it lies in ~ groove. Thin modification is closely 
r e l a t e d  t o  t h e  r e d u c e d  o b l i q u i t y  o f  t h e  c r a n i a l  a r t i c u l a r  f a c e t s  o f  t h e  
atlas. Its significance in not of a regressive type bu~ expression o f  
c o - o r d i n a t e d  a d a p t a t i o n s  t o w a r d  a c o m p l e t e l y  u p r i g h t  p o s t u r e .  

3 9 1  

024O 

THE SOCIAL POSITION OF THE INDIVIDUAL IN A PEER-GROUP OF THE CRAB-FATING-MONKEY 
~CACA FASCICULARIS. C. Welker, Zoology and Comp. Anatomy, Primate Ethology, Univ. of 
Kassel, FRG. 

During t he  l a s t  two y e a r s  t w e n t y  newborns o f  our  b r e e d i n g  group o f  t h e  c r a b - e a t i n g -  
monkey were s e p a r a t e d  f rom t h e i r  mothers  some hours  a f t e r  b i r t h  f o r  h a n d - r a i s i n g .  The 
a n i m i l s  were  kept  i s o l a t e d  f rom the  o c h e r s  f o r  the  f i r s t  four  weeks of  l i f e .  A f t e r  
this: the  young were kep t  f o r  one week in  a s e p a r a t e  cage  w i t h i n  t h e  p e e r - g r o u p  c a g e ,  
p r o v i d i n g  c o n t a c t  w i t h  the  o t h e r  p e e r s ;  a t  the  e a r l y  age of  f i v e  weeks t hey  were  i n -  
t r oduced  i n t o  the  r e s t  of  t he  p e e r - g r o u p .  F i r s t  I r e p o r t  upon t h e  d i f f i c u l t i e s  and 
a d v a n t a g e s  o f  t h i s  unusua l  p r o c e d u r e .  Secondly  I g i v e  some d a t a  on the  s o c i a l  d e v e l o ~  
pment;  then  I r e p o r t  on t he  e s r a h l l s h m e n t  o f  the  rank  o r d e r  and on the  p a r a m e t e r s  on 
which the  l a t t e r  depends .  The r e s u l t s  of  t he  l a s t  two y e a r s  of  t h e  s t u d y  d e m o n s t r a t e  
c l e a r l y  t h a t  t h i s  o r d e r  was i n d e p e n d e n t  of  sex and w e i g h t .  In  t h e  f i r s t  months of  
l i f e  the  on ly  i m p o r t a n t  p a r a m e t e r  i s  the  age of  the  a n i m a l s .  Older  ones a r e  h i g h e r  
than  younger  ones .  The r ank  o r d e r  was s t a b i l i z e d  by c l o s e  r e l a t i o n s  among a n i m a l s  o f  
n e a r l y  the  same age .  A l t e r a t i o n s  of  t h i s  o r d e r  can be e x p l a i n e d  by the  r ank  of  the  
mother  in the  b r e e d i n g  g roup .  
(With suppor t  of  the  Deu t sche  F o r s c h u n g s g e m e i n s c h a f t  We 6 7 8 / I 0 - I ,  We 6 7 8 / I 0 - 2 ) .  

0241 

COPULATqRY CALLS OF WILD fIACAQOES, MACACA FASCICULARIS, IN KUTAI NATURE RESERVE, EAST 
KALIMANTAN, INDONESIA. B.P. Wheatley,-~pt~ of Anthropoloqy, Univ. of Alabama in 
Birmingham, AL, 35294. USA 

A two-year study of the behavioral ecology on wild macaques revealed the possib i l i -  
ty that females may affect the qual i ty of their  mates by advertising their  sexual 
receptivity by giving an indiv idual ly recognizable call unique to copulation. A total 
of 486 calls were heard. The highest monthly rate of calls/hour was 3.3 and they 
occurred in two contiguous troops within auditory rangewhen immigrant adult males 
were f i r s t  sighted. The cal l ing rate increased to 3.g/hour the next month during a 
male replacement at the alpha rank. These calls appeared to precipitate branch bounc- 
ing displays and searches for the source of the call by other males. The data support 
the hypothesis that the advertisement function of these calls is to incite male-male 
competition. Research was supported by NSF Grant BMS 74-14190; The Explorers Club; 
and a Sigma Xi Grant-in-Aid of Research. 
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0242  

THE u.S .- REGIONAL PRIMATE RESEARCH CENTERS PROGRAM 
L. A. Whitehalr, Division of Research Resources, National Institutes of Health, gethesd~ 
Maryland U.S.A. 20205 

The Regional Primate Research Centers (RPRCs) Program was established by the National 
Institutes of Health during the period of 1961-65. The 7 Centers and thelr locations 
are: Delta RPRC, Covington, Louisiana; California RPRC, Davis, California; New England 
ItPRC, Southborough, Massachusetts; Oregon RPRC, Beaverton, Oregon; RPRC at University of 
Washington, Seattle, Washington; Wisconsln RPRC, Madison, Wisconsin; and Yerkes RPRC, 
Atlanta, Georgia. Each Center is affiliated with a host academic institution. The 
Centers have extensive resources, including a total of 13,500 nonhuman primates of 40 
species, large domestic breeding programs and unique research environments. Through the 
use of nonhuman primates and other resources available at the 7 Centers, significant 
biomedical studies are being conducted by over 650 investigators (core staff, affillate.% 
collaborators and visiting scientists). 

0243 

LIFE-HISTORY OF LANGURS, Pa~ss~rls E~rErrUS, AT JODHPUR, INDIA: REPRODUCTIVE PARA- 
METERS AND INFANT MORTALITY. 
P. Winkler, Inst i tut fur Anthropo|ogie, Universit~t G~Jttingen, 3400 Gbttingen, FRG. 

Longitudinal data from a population of Hanuman langurs, Pre~hvtis entellus, are 
presented which derive from observations at the study site around Jodhpur, India, 
between 1977 and 1982. Female reproductive parameters show considerable differences 
to other study sites, above all the interbirth interval is much shorter than repor- 
ted elsewhere. Based on the demographic data of two focal troops with individually 
known members a l i fe  table was constructed for the f i r s t  2 years of l i fe .  I t  can be 
demonstrated that survival differs with sex and troop membership. Generally only 
36 % of al l  infants complete their 2nd year of l i fe  with females l iving at a higher 
risk than males. Premature death of an infant shortens the interbirth interval, hence 
the age of the infant at death is the decisive factor for the length of the respect- 
ive interval. I t  is shown that these data have important consequences with regard 
to the sociobiological discussion on infant-k i l l ing and male reproductive strategies. 

0244 

LUTEINIZING HORMONE-RELEASING HORMONE (LHRH) IN PRIMATE OLFA,;~)RY BUL: J.W. Within ~ 
and A.-J. silverman, Dept. Anat. & Cell Biol., Columbia Univ., N. Y., NY, USA I003~ 

O l f a c t o r y  b u l b s  o f  a d u l t  male  s q u i r r e l  monkeys ( S a i m i r i  s c i ~ r e u s )  ana  f emale  macaque~ 
( H a c a c a  m u l a t t a )  were  s e c t i o n e d  and t r e a t e d  f o r  t he  /mmunocy tochemica l  demon~Lra t i~e  ,:~ 
LHRII. C o n s i d e r a b l e  LHRII i m m u n o r e a c t i o n  p r o d u c t  was found  in  f i b e r s  w i t h i n  t h e  Lat~r;~, 
o l f a c t o r y  t r a c t  a s  we l l  a s  t he  o l f a c t o r y  b u l b  in  b o t h  s p e c i e s .  There  were  more r e a c t i v ~  
f i b e r s  in  t h e  o l f a c t o r y  b u l b s  o f  t h e  s q u i r r e l  monkey t h a n  in t he  macaque .  The s q u i r r e l  
monkey has  a w e l l - d e f i n e d  a c c e s s o r y  o l f a c t o r y  b u l b  in  which  many f i b e r s  were . f ound ,  
p a r t i c u l a r l y  a round  t h e  g l c ~ e r u l i .  In  t h e  macaque the  f i b e r s  were  m a i n l y  in  t he  
e x t e r n a l  p l e x i f o n a  l a y e r  o f  t h e  m a i n  o l f a c t o r y  b u l b .  LHRH n e u r o n s  were  r a r e l y  o b s e r v e d .  
In  t he  s q u i r r e l  monkey,  t hey  were  found  a l o n g  t h e  l a t e r a l  o l f a c t o r y  t r a c t  and ~ t h e  
m a c a q u e ,  n e a r  t h e  ependyma o f  t h e  v e n t r i c l e  in  t h e  o l f a c t o r y  b u l b .  b e h a v i o r a l  s t u d i e s  
cumbined  w i t h  r a d i o / ~ m u n o a s s a y  s u g g e s t  a r o l e  f o r  LHRM in  m o d u l a t i n g  o l l a c t o r y  c u e s  
r e l a t e d  t o  r e p r o d u c t i v e  b e h a v i o r  in  v o l e s  and mice  (Dluzen  e t  a l . ,  $ c i .  112:  5 7 3 - 5 7 5 ,  
1981 ;  Dluzen  and l ~ s i r e s ,  ~orm. & b e h a v .  17:  1 3 9 - 1 4 5 ,  1983 ) .  The p r e s e n t  o b s e r v a t i o n s  
o f  LHRM w i t h i n  t h e  o l f a c t o r y  b u l b s  o f  p r / m a t e s  s u g g e s t  t he  p o s s i b i l i t y  o f  such  mecha-  
n i s m s  w i t h i n  t h e s e  s p e c i e s  as  ~ 1 1 .  S u , v o r t e d  by USPHS AG05290 and W h i t e h a l l  Founds t  ion .  
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COMPARISON OF THREAT, FRIENDLY AND FEARFUL COMMUNICATION PATTERNS IN ~ACACA SYLVANUS 
OF GIBRALTAR 
A.C; Zeller, Dept. of Anthropology, Univ. of Waterloo, Waterloo, ON, Canada, N2L 3GI 

The underlying data for an analysis of threatening, friendly, and fearful facial 
gestures in Maraca s~Ivanus of Gibraltar were provided by a frame by frame film 
analysis. ~-y-three expression elements (components) of the face and head were 
scored for frequency and intensity in relation to the animal's Age, Sex, Age/Sex, and 
Kin group, as well as by indivldual. Comparison of these three functionally diverse 
eestures reven]e~ marked over!ap cf co=poncnt use, contradicting the Darwinian hypothe- 
sis of antithetical expressions. Component frequencies vary among gesture types, but 
three of the four most frequent components occur at high levels in all gestures. These 
three are centred around the eyes which thus provide a stable focus of gesture trans- 
mission which is then modified by variability in the mouth region. Although not all 
individuals exhibited fearful responses the trend observed in earlier work towards 
differentiation by kin group is clearly supported. Recognition of complex levels occur- 
ring in primate communication nmy alter the theoretical base from which we study it, 
while the information revealed by analysis of its structure may enable us to co~rehend 
more of the social basis from which it s~rincs. 

0247 

THE SYSTEMATIC .RELATIONS OF TREE SHREWS: EVIDENCE FROM SKULL MORPHOGENESIS. 
U.A. Zeller, Dept. of Anatomy, University of Gcettingen, Kreuz/Dergring 36, 
3400 Goettingen, West - Germany. 

The morphogenesis of the skull of Tupaia belan@eri has been investigated using an 
almost complete set of dated embryos. For comparison a fetus of Ptilocercus lowii 
(30 mm CRL) was available. - A n~mber of synapomorphies (lack of I3, Foramen acustic~m 
medium for Nervus saccularis major, Fenestra malaris in Jugale, M. tensor tympani absent) 
include Ptilocercinae and Tupaiinae in one family Tupaiidae. Besides, Ptilocercinae and 
Tupaiinae share many plesiomorphic eutherian characters. But there are also remarkable 
differences in skull morphology between Ptilocercus and Tu•aia. Principally, these 
differences concern the caudal Recessus e~turbinalis, the Alisphenoid, the Tegmen 
tympani, the Bulla tympanica and the Lamina parietalis. They are autapomorphic for the 
Ptilocerclnae and for the Tupaiinae, respectively. These features are known to have also 
evolved independently within several other mammalian orders. They are therefore not 
valid for assessment of relationships of the tree shrews among the eutherian taxa. - 
Other shared derived features (postorbital bar, reduction of Cartilago paraseptalis) of 
Ptilocercinae and Tupaiinae provide no evidence for tupaiid relationships, because 
they occur widely scattered among many eutherian groups. Therefore skull morphogenesis 
does not provide any evidence for Primate relationships and strongly supports the 
classification of the Tupaiidae as a separate order Scandentia. 
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CALL-SYSTE8 SIN~LANIT~ AN~ DIVERGENCY IN ~ NOCTURNAL ARBOREAL PROSINIANS. E. Zimmernenn, 
Inst. of Zoology, Univ. Stuttgsrt-Hohenheim, 7ooo Stuttgart 70, WEST GERMANy. 

The vocal repertoires o~ the West African bunhbnby ~ and the 
South East Asian Rlow l o r i s  N ~ e t i c e b u s  couc~n~ were analyzed by context  and a c o u s t i c  
structures. Repertoire comparisi~s-revesled striking similarities in structures of 
vocalizations which accompanied agonietlc interactions. Both species indicate their 
readiness fo r  a t tack  by noisy v o c a l i z a t i o n s  w i th  broao band low f~equenc~ spectra end 
f o r  ~efence by noisy narrow ban~ v o c a l i z a t i o n s .  Rapid f~equeecy-moOulated c a l l s  wi th  
harmonic spectra s i gna l i ze  submission, Great d ivergence e x i s t s  in  sounds fo r  lon~ d is tance 
communication. In  both species contact  c a l l s  show harmonic spectra and s l o w  f requency 
modulat ions,  but whereas bushbsbies v o c a l i z a t i o n s  have 1o~ frequency fundamentals and are 
repeated in rhythmical  sequences, slow l o r i s  c a l l s  ere g iven s i ng l y  or in  an i r r e g u l a r  r a te  
aed posses high frequency fundamentals. Only bushbabies announce strange s i t u a t i o n s  by 
sounds w i th  broadband noisy and harmonic spect ra and low frequency fundamentals. Slow l o r l s  
lack hearsble c a l l s  in t h i s  con tex t ,  they demonstrate a combined v i s u a l - o l f a c t o r l s l  
warning s i gna l .  Environment, hab i t s  and morphology may have favoured the evo lu t i on  o f  these 
communication systems. 

0249 

AONHU~'~'I PRIIIATE RESEARCH MO~b A.~ rO:'~LA'2IOI; C,~N:;E::VATION: "~'iiE FETAL AI,CO,iO~. ~'~|~,i~O,'.:. 
',:. L. Altshuler*, J. Amlrian and J. Osei-Frlmpon~, Neuro~sychopharnacology .~ection, 
; exa----s Research Institute of ~cntal Sciences and Departr~ent of Pharmacolo~"y, Baylor Col-- 
late of Hedicine, Texas Medical Center, llouston, Texas USA 77030 

A nonhuman primate model of the Fetal Alcohol Syndrome (FAS) model has been establish 
ed in rhesus monkeys, ~i. mularta. The unique advantages o[ this model include Isocalo-- 
rfc, pair-fed control animals that were full siblings to the alcohol exr~sed animals. 
T:|e entire research alan was formulated with a major coal of preserving the rhesus monte., 
,~opulatlon. Three dose levels of alcohol e=:posure were maintained on the basis of mater- 
hal blood alcohol concentration. Optimum maternal nutrition was established my ~alntain 
Ing II0~ of HDR of nutritionally balanced calories throughout stagnancy. ALC neonates 
(n - 15) were s~aiier (length. weight) and exhibited gross and radiograDhlc eraniofaclal 
abnormalities that reseed)led the craniofaelal mandibular dysmorphla syndrome in monkeys. 
The breeders in this study had been subjects in earlier, noninvasive research. The over. 
all design required tlmt each female serve as a subject in 2 control and one alcel.ol 
exposed pregnancies. Therefore, each adult research subject produced a net positive 
eontr~butlon to the total primate ponulatlon. We suggest that conservation oriented 
designs such as this can be utilized for mary diverse ,rejects. 
Supported by NIAAA Grant Number: ROI A~O4,:II 
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OBSERVATION CR WIT ACTIYIL"T A'~ SUP~IOR COLLICULUS OF COhSCIOUS, UNRESTHAI~ED 
TrEE SHREW (TUPAIA ~J~LONG~2{I). Sun GonKduo a Li Xumin~ Luo Zhon~yln~. Zhen ~/an~lin; 
C h a i  J i n ~ x i a %  T i a n  Yunfen~ |  Kuan K P e i z h i ~  r ~ Wut ian  *~.  D e p t .  o [  P h y s i o l o 8 7 ,  
G u l y a n ~  M e d i c a l  C o l l e g e !  C~iyan~ ,  C h i n a .  Kunmin I n s t .  o f  Z o o l ~ ,  Acad.  S i n i e a .  
K u n m i n , .  I n s t .  o f  p s y e h o l o ~  A c a d . S i n i c a .  B e l J i n .  

With & c h r o n i c  a i e r o e l e c t r o d e  and  a TQ-19 c o m p u t e r ,  t h e  s p o n t a n e o u s  a c t i v i t i e s  
and  evoked  r e s p o n s e s  i n  65 u n i t s  o f  s u p e r i o r  c o l l i c u l u s  were  r e c o r d e d  i n  11 awake 
tree ~w(TUPAIA BEL(~I). Five ~y'pes in un-sequence intarsplke histo~ were 
found as follows: 1,1~,(26.5~);II,8,(16.Y/~);III,6,(~2.Z~);IV,20,(40.8~);u 
The e f f e � 9  o f  o f f - l i s  were  r e c o r d e d  i n  51 u n i t s ,  a a o n g  w h i c h , 1 4  were  s c t l T a t e d ,  
22 i n h i b i t e d  and  15 uncl '~.~'ed. The r e s p o n s e s  os 19 u n i t s  t o  o f f - l i g h t ,  f e e d i n g  and  
t o u c h  6~lven L i t e r a t e l y  were  a n a l y z e d .  The r e s u l t s  showed slngle-model(respondln~ 
t o  one o f  t h r e e  s t i a u l i )  i n  8;  h i - m o d e l ( r e s p o n d i n g  t o  b o t h  o f f - l i g h t  o r  f e e d i n g )  
i n  7 and  t r i - s n ~ d e l ( r e s p o n d i n ~  t o  a l l  t h r e e  s t i m u l i )  i n  4 -  I t  was n o t e d  t h a t  mos t  o f  
t h e  u n i t e  modulated by o f f - l i ~ t ( 8 1 . 2 ~ )  were  o f  IV t y p e  and  t h e  u n i t s  u n c h a n 6 ~  
were  m o s t l y  o f  I I  t y p e ( 8 5 . 7 ~ ) .  The r e s u l t s  i n d i c a t e  t h a t  t h e r e  a r e  d i f f e r e n t  u n i t s  
i n  s u p e r i o r  c o l l i o u l u s  and t h e y  may p l a y  a n  l ~ o r t a n t  r o l e  i n  t h e  h e a d - e y e  f o l l o -  
w i n g  b e h a v i o r .  
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A C~ONIC MICROELECTRODE TEC~IQUE FOR AWAKE TREE S~ (TUPAIA ~rLO~G~I). 
A~uo, Li Ya~mintLuo Zhor~ylnR, Zhen Wanglin; Kua~Peizhi*iZhmr~g Wutla~*;ChmI 

Jin~zla~*tTian Yunfen**. D e p t . o f  F n y a l o l o g y , G ~ d y a n g  Medical  C o l l e g e .  Guiyang ,  China .  
Inst, o f  Psychology,Ac~.Sins K~mmln I n s t .  of Zoology,Acad.Stn ica** ,  
Kun~n.Chi rm. .  

A new t e chn ique  f o r  r e c o r d i n g  u n i t  a c t i v i t y  in  c o n s c i o u s ,  u n r e s t r a i n e d  t r e e  shrew 
(TUPAIA I ~ I ~ G ~ I )  was r e p o r t e d .  A m e c h a n i c a l  m l c r o d r t v e r  d e s i g n e d  by the  a u t h o r s  
was used  in  the  e x p e r i m e n t s .  The main  p a r a m e t e r s  were  as  f o l l o w s :  w e i ~ t ,  8 . 8  ~n; 
h i g h t  x wid th  x wid th ,  51 x 1~ �9 13 ~ .  The e x p e r i m e n t s  were  c a r r i e d  ou t  in  a 
s p e c i a l  box.  A g l a s s - ~ t c z ~ > e l e c t r o d e  was used  t o  r e c o r d  the e x t r a c e l l u l a r  e l e c t r i c a l  
a c t i v i t i e s .  The a c t i v i t i e s  o f  s i n g l e  neu ron  could  be s t e a d i l y  r e c o r d e d  more t han  one 
hour by ths  technique, even thou~ the animal was given different kinds of atimull 
e.g. light, touch, nocleeptlve means, moving body, feeding ect.. This new technique 
Is a v a i l a b l e  in st~ing the  u n i t  a c t i v i t y  of s u p e r i o r  colliculua, htppocampus a c t .  
in awake t ree shrew. 
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PARATUBERCULOSIS IN STUMP-TAILED MACAQUES (MACACA ARCTOIDES). H. McClure*, R. Chiodini, 
D. Anderson and B. Swanson, Yerkes Primate Research Center, Emery Unlv., Atlanta, GA. 
and Univ. of Connecticut, Storrs, CT., U.S.A. 

Mycobacterium paratuberculosis infection was documented in a colony of stump-tailed 
macaques .  To d a t e ,  7 f a t a l  c a s e s  o f  p a r a t u b e r c u l o s l s  have o c c u r r e d  and 12 a d d i t i o n a l  
c a s e s  have  been d iagnosed  by b i o p s y  a n d / o r  c u l t u r e  (co lony  i n c i d e n c e  of  38.8%). 
C l l n l c a l l y ,  the  d i s e a s e  was c h a r a c t e r i z e d  by c h r o n i c  d i a r r h e a  and we igh t  l o s s .  Gross  
lesions, when present, were limited to mesenterlc lymphadenopathy and thickening of 
the mucosa of the small intestine and colon. Mlcroscoplcally, there was a diffuse In- 
filtrate of histiocytes in the lymph nodes and intestinal mucosa and occasional 
hepatic granulomas were evident. Histlocytes contained large numbers of acid-fast 
bacilli. Lesions were indistinguishable from those reported in M. avlum infection in 
monkeys; diagnosis depends upon isolation and identification ~f  the organism. Pars- 
tuberculosis is a chronic debilitating disease of rt~minants, primarily cattle, sheep~ 
and goats. The causative organism, Mycobacterltn paratuberculosls, has not previously 
been isolated from nonhuman primates. (Work supported by Grant No. RRO0165 from NIH). 

0252B 

PAI~kEO-ENVIRONMENT OF PLEISTOCENE GIGANTOPITHECUS BLACKI OF CONTinENTAL 

SOUTH-EAST ASIA. H.-D. Kablke, Inst. Quart~rpal~ont., Weimar, GDR 

In the Early Pleistocene Gi~antopithecus reached a northernmost distri- 

Bution as far as southern Central-Chlna. The associated fauna indicates 

a tropical/subtropical forest environment as far as to the contact zone 

of steppe environments. In the Middle Pleistocene climate cha~ed to 

more dry conditions and the distribution area of the large pongids Gi__- 

~amtopithecus and Pongo was reduced (Tahsin, ~,m4ng, Pama, Viet Nam). 

According to the present fossil record Giganto9ithecus has been living 

within a troplcal/subtropical forest environment associated with Pongo, 

a typical forest element of South-East Asia. 


