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INTRODUCTION

Study of ecology and behaviour of non-
human primates has been of great interest (o
the naturalists and scientists. No other mam-
mal has been studied as intensely as primates
{Bearder, 1991). Until recently, non-human
primates were studied mainly becavse of their
phylogenetic proximity to man, their use as
models for interpreting adaptations of carly
hominids; for reconstructing earlier phases of
evolution and to understand human health and
behavioural problems. Of lately, the impor-
tance of the study of non-human primates in
the ecological context is being greatly empha-
sized. The researchers are showing more in-
terest in studying the relationships among the
animals and their eavironment. Behavioor
studies of primates in the free-ranging condi-
tions provides information not enly about
their social organisation, behaviour, and thewr
relationship with each other and their environ-
ment but, also provides important information
relating io their conservation and manage-
ment. Adaptability and diverse expressions,
complex interaction, ecological distinclive-
ness and behavioural distinctiveness of non-
human primates make them a target of re-
search on the principles that govern social
organization in am ecological system (Smuts
etal., 1987).

The study of the behaviour of non-human
primates in the natural environment was first
initiated by Psychologisis and Zoologists dur-
img 1923-1935 (Yerkes and Yerkes, 1929, Nis-
sen, 1931; Carpenter, 1934). Though there are
several reporis on various aspecis of non-hu-
man primates in captivity, there are compar-
atively few reports on them in the free rang-
ing environment. Social organisation, a prod-
wet of social behaviowr, is usually inferred
through a synthesis of activity patterns and the
individual interactions and response direc-
tions - who does what and to whom. Complete

understanding of the organization requires a
knowledge of the group in depth. Information,
therefore, is required on group action and re-
actions under a multitude of conditions and
challanges. The behaviout of monkeys can be
regarded as representing a social phase
through which man first passed in the prehu-
man stage of its development. Attempis have
been made to collect data on the selecied be-
haviours in rhesus monkeys and other
macagues in free ranging conditions (Ale-
mann, 1962; Chopra et al., 1992 ab; Lind-
burg, 1971; Seth and Seth, 1985, 1986, 1993;
Simonds, 1965, Southwick, 1967; Southwick
et al,, 1976} as well as in captivity (Bernstein
and Ehardr, 1985a,b, 19864,b; Bernstein et al.,
1974a,b; Grewal, 1980a,b; Michael and
Zumpe, 1970 Michael et al., 1968; Sethetal.,
1992a).

FEEDING, LOCOMOTION AND RESTING

Feeding is the most important mode of sub-
sistence in life. Food once in the possession
of old world monkeys is rarely robbed even by
a superior. The inhibition o sieal is even sus-
taincd by the leader's supervision, As in spi-
der monkeys, there are no sex differences in
accepting food in rhesus monkeys (Pechiel et
al., 1961). However, in competition for food,
males succeed females (Wise et al., 1973).
Among Japanese macagues, females caich
more sweel potatoes than do males, when the
gwesl polaloes are thrown into a troop, Dom-
inant males do not have to catch them since
they keep the peripheral males away from
them (Kawai, 1967), Maruhashi (1981) re-
ported that Japanese macaque males spend
less time in feeding and more time in resting
or being inactive than females or juveniles,
Farther, he examined the intraspecific varia-
tions between troops in several regions of Ja-
pan and noted that the percentage of time de-
voted to feeding wag similar in all areas,
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If & pew food is given 1o a Japanese
macagque iroop, the two to three year olds eat
it first. Adult males are the last o acquire new
food eating habit {Kawai, 1967}, Japanese
monkeys have a strategy o avoid noxions food
on the basis of the novelty of the food (Mat-
suzawa and Hasegawa, 1983). In bonnet
macaques, males usually lead the troop to the
feeding ground (Rahaman and Parthasarathy,
1969}, There is probably less competition
among males for food in bonneis and lion
tailed macagues (Sugiyama, |968) than in
rhesus and pig tails. In food getting situations,
among Japanese monkeys, threat responses
are nol seen very frequently in males than in
females, however, there are differences in
food acceptance in this species. Refusing food
rarely occurs in females, but in males it does
(Morikoshi, 1971).

Sussman and Tattersal (1981) reported
fecding in crab eating monkeys, as the most
commeon activity during the day. A few plant
species were preferred more for the diet, of
which fruit was the major component. Accord-
ing to Bernstein (1980}, the stump tail
macagques spent only 14.7 per cent of the time
feeding but feeding followed the diurnal pat-
tern with scores of only 2 per cent &t sun rise
whereas during afternoon and sunset sessions,
feeding scores rose to 35 per cent and 25 per
cenl, respectively. Rhine and Kronsnwetter
(1972} observed only 6 per cent and & per cent
feeding scores for their groups, A significant
variation in feeding activity budget over
months ranging from 35 per cent o 55 per cent
was observed in greem monkeys (Harmison,
1985), He further noted that diurnal chythms
of leeding and ranging were influenced by daj-
Iy eyecle of tempernture; in the dry season, the
activity was reduced if it was too hot or oo
cold while the emperature in the wet season
did not affect activities. Feeding was also syn-
chronised among individuals irrespective of
the time of the day. Also, both, feeding time
and distance travelled increased as food avail-
ability increased (Harrison, 1985), Changes of
habitat, season and human contact did influ-
ence the activity day, affecting the feeding rep-
erioire of free ranging rhesus monkeys (Cho-
pra et al., 1992a; Seth and Seth, 1985, 1993).
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Seasonal differences in dietary quality and
the time spent feeding produced seasonal var-
iations in rates of high encrgy social inierac-
tions, f.e., play, aggression and competition
(Lee, 1984; Seth and Seth, 1992, 1993). Dif-
ferences between groups in food availability
and guality affected rates of social interac.
tions. Both, between groups and seasons, low
food quality reduced the frequency of interac-
tions and increased the time spent in feeding.

Southwick and coworkers { 1976) observed
that artificial feeding resulted in significant
increases in aggressive competition within the
monkey groups, During feeding periods, the
frequencies of aggressive threats, chases and
attacks increased 2 1o & times above those of
non-feeding periods. Moreoever, restricted
access to available food appears to have been
the most important determinant of the high
frequency of aggression in the feeding arca.
Also aggression was increased when feeding
on large fruits than on small fruits,

The major concern with patterns of range
use has been focused on how these patierns are
affected by the distribution and abundance of
resources especially food (Clutton-Brock,
1977); the optimal use of these resources
(Menzel, 1973; Pyke &t al., 1977); and the
potential dangers (Altmann, 1974). However,
these factors which influence the fitness of
members of a group can affect the group's use
of its environment. The patterns of range use
were observed by a number of workers in dif-
ferent species of macaques. Various ranging
parameters measored were daily trave] dis-
tances, speed of movement, monthly range
size and differential patern of range used in
both space and time, Harrison (1983) observed
that range use was determined by the availa-
bility and distribution of important species of
fruits and flowers, water in late dry season,
habitat structure, sleeping site and by the pres-
ence of neighbouring groups competing for
limited resources. McKey and Waterman
(1982) also reported the same factors respon-
sible for determining the use of home range.

The group size played an important role in
determining the home range (van Schaik et al.,
1983, Seth and Seth, 1993). They noted that
the length of the day journey, the time spent



BEHANICURAL DETERMINANTS OF RHESUS MOMNKEYS 9

travelling and searching for dispersed food
items s well &5 social tension showed o ma-
notonic increase with group size. They further
elaborated that behavioural mechansim be-
hind these patterns is the “pushing forward™
effect, i.e. foraging animals tend to move
away when approached by others presumably
because they redoced the availability of dis-
persed food items in patches they have
searched. The per capita essential resource
area is quite important in determining the
population and range area (Furuichi et al.,
1982). Primates have adopted behavioural
strategies to maintain a range area much larger
than wsually necessary for bare subsistence.
REhesus macaques of Cayo Santiago showed
both intergroup and seasonal variability in
spatial defence (Laver, 1980},

Bernstein and Mason (1963b) found a def-
inite relationship between temperature and the
incidence of cerain  activities, for instance,
resting increaced with iIncrensing temperature,
They reported that animals spent 39 per cent
of the time in resting or being inactive. Ruhi-
vat { 1983) observed in Presbytis aygula that
animals spent more fime in resting than other
activities during a day,

GROOMING

Grooming behaviour is a very wide spread
phenomenon in pon-human primates during
which animals behave as if they are carefully
searching through the fur and scrutinizing the
skin and occasionally transferring particles
fromm the hair or the skin to their mouth, Mon-
keys may groom another animal as well as
themselves. The first type of behaviour is
called social grooming and the laner is re-
ferred 1o as self grooming. Goosen (1974) has
shown that if social grooming is permitted it
makes the groomer stay close to ather animals
longer. Animals groom others for longer pe-
riods of time than they groomed themselwes
{Boccia, 1983), Selfl grooming can occur in
the presence as well as in the absence of an-
other monkey, However, the duration of s=lf
grooming is increased by the mere presence
of another monkey without the opportunity to
groom other animal. In addition to inducing

an increase in the duration of self grooming,
the presence of another monkey also induced
a tendency 1o stay close (o the other and re-
duced locomotion {(Goosen, 1974),

Because grooming accounts for such a rel-
atively large portion of primate social behay-
iour, the distribution of grooming among in-
dividuals has often been used as o measure of
social structure in different species (Kommer,
1968; Sade, 1965, 1972; Seyfarth, 1977a;
Sussman and Tattersal, 1981). Seyfarth (1980)
reported that high ranking females received
miore grooming than others, Social grooming
was concentrated on areas which are inacces-
sible and/or invisible 10 a self grooming ani-
mal {Barton, 1985). In captivity, lion tailed
monkeys, ring tailed lemurs and celebes black
apes performed more social grooming of are-
as which are inaccessible 1o selfl grooming
(Hutchins and Barash, 1976); thus suggesting
that primate grooming may serve real utilitar-
ian function in parasite removal in addition to
i3 social function.

Rhesus female grooms more than rhesus
males {Bernstein, 1970; Ruppenthal et al.,
1974}, In familial or kinship subgroups of free
ranging rhesus, most of the kinship grooming
involves mother-daughter grooming. Even
when strangers were introduced 1o homosex-
ual and heterosexual groups of rhesus, the in-
troduced females display and receive more
grooming than do the introduced males (Bern-
stein et al., 1974b; Hansen et al., 1966). More-
over, in thesus housed in a single cage in the
laboratory, self grooming occurs more fre-
quently in females than in males (Cross and
Harlow, 1965). Females reared in isolation
display more self grooming and invitations 1o
groom than do their male counter-parts (Cross
and Harlow, 1965) and normally reared sub-
jects show more social grooming (Hansen et
al., 1966). Mason (1960) has shown that ear-
Iy deprivation decreases grooming, particalar-
Iy in male rhesus. Suomi and coworkers
(1971} found that rhesus reared in social dep-
rivation exhibited less grooming than social-
Iy reared macagues.

Both the sex and the dominant status of the
groomee, but not the groomer were found 1o
affect the body sites groomed and the posi-



tions assumed by amimals during grooming
bouts (Boccia et al., 1982). A stone was used
by a mother to groom her infant {Candland and
Weinberg, 1981 ). At times, a twig or a piece
of chow was used in the same fashion.

Ovarian hormones administrated 1o a fe-
male increased the amount of grooming by
males (Herbert, 1967). In addition, applica-
tion of exiracts of vaginal secretions from es-
trows fiemales to the sexual skin of non-estrous
females resulied in increased grooming of the
non cstrous female by the adalt males ( Kev-
erne and Micheel, 1971}

In an overview of socializing function in
many species of primates, Poirier and Smith
{1974) state that females groom more ihan
males. According to Sade (1972), the stams of
individuals in grooming networks correlates
with dominance only in females. In summa-
ry, there is clearly o sex difference in groom-
ing in rhesus monkeys and more importantly,
the difference is felt to be at the core of the
social organisation of the species.

Pig tail adult males do less grooming than
adult females. Males do less grooming than
they receive while females both groom and
receive more grooming than do males (Bern-
#tein, 1970, 1972; Rosenblum &t al., 1966).
Thus, the female pig tails spend a greater to-
tal iime in social grooming than males, Bern-
stk (1972) views this as an indication of thedr
sironger saocial binding. The grooming behav-
iour of crab eating monkeys resembles that of
rhesus monkeys (Bernstein, 1970). Thompson
{1967) found a much higher frequency of
grooming in female-female pairs tham in
male-male or even male-female pairs of irus
macagues.

The bonnet macaque, Macaca radiata, be-
haves differently from the other macaques
(Rosenblum et al., 1966). Grooming is much
less frequent between males than between fe-
male bonnet monkeys, whereas it is most fre-
quent in adult male-adult female dyads (Koya-
ma, 1973). Both, male and female macagues
groom most with females. There is greater
tolerance of males by males in bonnets than
in rhesus (Sugiyama, 1971). Silk (1982) ob-
served in a captive group of bonnet macagques
that both kinship and dominance rank influ-
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ence the distribution and rate of grooming and
alliance formation. In lion tailed macaques,
the female-female grooming dyads were com-
monly observed than male-male or male-fe-
male dyads (Seth et al., 1992a),

In stump tail macagues, Macaca arcloides,
Couroules [ 1975) reports that the rank of the
infant's mother correlates positively with the
amount of grooming the infant receives. The
males groom females maore when the females
are in estrous (Blunon - Jones and Trollope,
1968). Rhine and Kronenwetter ( 1972) com-
pared male and female stump tail mecagues
for the amount of grooming displayed and
found that despite marked variability and ba-
gic behavioural differences from the rhesus
and other macagues, stump tail females groom
maore than males.

AGONISTIC BEHAVIOUR

Aggression within a group may serve mul-
tiple functions (Bernsizin and Gordon, 1974)
but aggressive conflicts have the potential 1o
inflict injury on group members. Samuels and
Henrickson { 1983) reported severe aggression
among females in a rhesus monkey group dur-
ing breeding season,

The causes of aggression have been ex-
plored by Anderson and Chamova (1981);
Boelkins and Heiser (1970); Drickamer
(1975); Eaton et al. {1981); Maler (1976);
Samuels and Henrickson (1983); and South-
wick (1967). Packer and Pusey {1979) ob-
served that female aggression rowards male
has an effect on male association with females
in Macaea fuscata and Papio anubis, The ag-
gression was increased by adult males with the
increase in population density (Eaton et al.,
1981). But Drickamer (1975) reported an in-
verse relationship of aggression with group
size. When there is more competition for food
in an urban environment, the level of aggres-
sion is higher than in forest dwelling troops of
rhesus where food is more plentyful and more
evenly distributed throughout the environ-
ment (Southwick et al., 1965), Artificial feed-
ing of rhesus monkeys in rural and urbam hab-
itats, results in significant increase in aggres-
sive competition within the group (Southwick
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et al., 1976). Drckamer (1975) reporied 46
per cenl mone aggressive acts in feeding than
in non-fecding conlexts.

BMany investigators have focussed attention
wn ¢ffect of season and gender on ex pression
of aggressive behaviour, Significant differ-
cnces exist in the frequencies with which age-
sox classes of rhesus macaques engage in ag-
onistic interactions with other age-sex class-
e, Bernstein and Ehardt { 1 986a) reporied sig-
nificantly more agonistic interactions within
thiair own age-sex classes but adult females
showed more aggression towards infants and
young females whereas adult males directed
mare aggression towards subadult males.
Moreover, groop members showed more ag-
gression 1o kin than non-kin members { Bern-
stein and Ehardt, 1986b). Eston and cowork-
ers (198 1) reponted that males were more ag-
gressive during autumn and winter seasons
and females were more aggressive during the
sprang and summer seasons. Juvenile pgonis-
tic internctions reached a peak during the
weaning and birth period (Drickamer, 1975).
In Japanese macaques, the frequency of chas-
ing lemales by males increased in the mating
season (Enomoro, 1981). Walker and his
group ( 1953) reported significant Muciuations
in aggressive behaviour of females through-
out the menstrual cycle.

Males have the greatest potential to inflic
injury on others. But Mason and coworkers
i 1960) suggested that females were more ag-
gressive that males. Whitten and Smith { 1 984)
indicated than adolt males received more se-
rious wounds thay other age-sex classes and
low ranking a=imals were wounded more of-
tem than high ieaking individuals. Higher tes-
tosterone levels in maoles produced higher ag-
grissien in them (Kling, 1975; Tiger, 1975).
Rhesus monkeys living within social groups
seem o channel most of their agonistic en-
counters into episodes with minimal potential
1o inflict injury. The dominance relationships
among individuals allow for the use of aggres-
sive signalling in socialization process with
minimal risk of injuries (Bernstein and
Ehardi, 1985h).

In arificial group formation, animals are
brought togerher without previously estab-

lished social relationships. In these circum-
stances, extreme expressions are common and
the frequency and severity of aggression are
exiraordinary (Bernsiein, 1964; Bernsicin and
Mazon, 1963a; Bernatein el al., 1974a.b).
Levels of aggression decline rapidly as rela-
tionships are cstablished (Ehrlich and Musi-
cant, 1977; Rosenblum et al., 1968}, Wolfe
and Summerlin {1968} suggested that siram-
gers introduce an element of social disorgan-
isation which is responsible for sharply in-
creased agonistic behaviour, These respons-
es are indicative of xenophobia (Southwick,
1967; Southwick et al., 1974). These initial
BEgressive responses serve 1o establish rela-
tionships with new comers and, therefore,
sggression subsides (Mendoza and Barchas,
1983), Bernstein and Ehardy { 1986b) support-
ed the hypothesis that aggression is used as
one of the mechanisms in socialization and
that matrilines are particularly activa in the
socialization of immature rhesus monkeys.
Aggression does funciion to establish and
maintain social relationships (Bernstein and
Gordon, 1974), Ciher apimal's interference in
agonistic episodes or the joint action of sev-
eral animals against one or more was de-
scribed as the control role (Bernstein, 1964,
1966) or benefits of established dominance
relationships (Bernsigin, 1981; Kaplan, 1978;
de Waal, 1977). Control animals interfere in
agonistic episodes within groups (Anderson et
al., 1977, Erwin, 1977}, Interference based on
kinship has been described by Kaplan (1977},
Kurland { 1977} and Massey (1977).

The model of social inheritance of domi-
nance proposed by Kawamuora (1958) and
Koyama {1967) might operate through the
differential interference of kin in interfamil-
ial agonistic interactions. The role of mothers
in the social inheritance of rank has been em-
phasized by Cheney (1977) and Watanabe
{1979). Other animals in the group also sup-
port maturing females, trageting old female
that ghe should oot rank based on her family's
rank (Ehardt and Bernstein, 1986). In this way,
maternal survival is not a necessary condition
for success (Alunann, |980; Missakian, 1972;
de Waal, 1977; Walters, [980). Other group
member's interference by more distant kin or



7]

non-kin may serve (o maintain stable intarfa-
milial dominance relationships. 5o the de-
fence of the victim will be strongly influenced
by kinship relatioships with the victim and
since rhesus monkeys live in matrifocal
groups, adult females are most active in de-
fence of the wictim. Bernstein and Ehardi
{1985a) reported thet agonistic aiding most-
ly favouwred victims rather than aggressors and
15 much more likely to occor when matriline-
al kin are involved. Females were more like-
I¥ 10 aid and frequency of their participation
increased with age. Reinhardi and coworkers
{ 19864) observed that the rhesus a-female con-
sistently interfered in favour of the victim. In
contrast, males generally leave their natal
groups and become less involved with their
matrilines as they mature. Adult males iner-
fere in fights by supporting aggressors against
their vietim to establish and maintain alliane-
es (Kaplan, 1978; Watanabe, 1979). Kaplan et
al, (1987) observed that rhesus females aided
relatives, interfered against target animals
dominant to themselves, aided juveniles and
aided victims more congiztently and frequent-
Iy than did males, Cheney and Seyfarth { 1986}
showed evidence of recognising that certain
individuals associate regularly with each oth-
ET.

Spontancous self aggressive behaviowrs in
adult male rhesus monkeys were observed by
Pond and Rush (1933). The self aggressive
behaviours included self clasping, self rub-
bing, and threatening of body parts. Wrist bit-
ing was observed by Grewal (1981) in Japa-
nese monkeys. In several cases, wounds were
inflicted. This type of behaviour occurred
anly when an animal was moved cat of the
cage, out of the room or during escape of oth-
er menkeys from their cage (Pond and Rush,
1983}, Chamove and coworkers (1984) also
reported increased self aggression in a group
of stump tail macagues in response o a fem-
porarily impoverished environment,

PLAY

Much has been written about the primate
play behaviour. Males play harder, begin play
al an early age and cease play at a later age and
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play for longer periods of time than females.
There appears (o be qualitative and quantita-
tive difference in play of young male and fe-
male primates (Poirier, 1989). Hinde and
Spencer-Booth (1967a) noted that sex differ-
ences arise not 0 much in time of onset of
play as in ils expression. Harlow and Harlow
{1966) distinguished the play of male and fe-
male laboratory rhesus at about two months of
age. This difference is also observed in the
ficld. Male baboons play rougher and more
frequenily (DeVore and Eimerl, 1965; Kum-
mer, 1968; Rowell, 1972). Similar results are
found in studies of vervets (Fedigan, 1972),

Rhesus macague males play more frequent-
Iy and rougher than females (Harlow and Lau-
ersdorf, 1974). Social play in rhesus monkey
begins at about one month of age, is of rough
and wmble type (Hinde and Spencer-Boath,
1967a), and usvally involves two or three in-
dividuals of similar age (Kaufman, 1966; Loy
and Loy, 1974; Seth and Seth, 1983, 1993).
Infants, juveniles and adolescents/subadults,
all engage in play. Juvenile play consists of
chasing, wrestling and approach-withdrawal
{Hinde and Spencer-Booth, 1967a). Juvenile
play occasionally occurs in groups of 4-10
animals (Southwick et al., 1965). Ehesus in-
fants and juveniles frequently play with their
siblings (Lindburg, 1971; Loy and Loy, 1974).

Male infants begin to play very early in life
than female infants (Hansen, 1966; Seay,
1966). One year old males, between infancy
and juvenile pericl, play the most often, fol-
lowed by two year old males and one year old
females (Hinde and Spencer-Booth, 1967a:
Loy and Loy, 1974). Two year old females are
often busy playing mothering (Chamov et al,,
1967; Hinde et al., 1964). The removal of
adulis can increase juvenile play (Bernstein
and Draper, 1964), Apparently, adults control
the level of play exhibited by the immature
monkeys.

Adult rhesus monkeys play far less fre-
quently than juveniles and infants (Lindburg,
1971; Chopraetal., 1992), Also in wild, moth-
ers appear to play with infants more than aduli
males (Lindborg, 1971), When mothers are
removed, adolt males increase their interac-
ticns with infants and much of this increase is



BEHAVICURAL DETERMINANTS OF RHESUS MONEEYS T

in play {Spencer-Booth and Hinde, 1967,
Redican and Mitchell, 1974}, Two adulis have
nol heen secn playing together (Lindburg,
1971; Southwick et al., 1965; Hinde and Spen-
cer-Booth, 196G7a).

In rhesus macaques, sex differences in play
have been reported under natural coaditions,
in captivity and under various degrees of so-
cial deprivation, For example, Anderson and
Mason (1974) compared groups of socially
deprived rhesus Lo socially experienced rhe-
sus and found that, while rough and tumble
play was significantly higher in experienced
rhesus, in both groups, males were more of-
ten engaged in rough and tumble play than
femules. Similarly, Brandt and Mitchell
(1973) found that male rhesus infants, when
paired with preadolescents, played more than
female infants, Males in a captive "nuclear
family” environment also played more than
did females {Ruppenthal et al., 1974). In the
samie nuclear family environmient, adult males
but not adult females reciprecated play with
infants. Male infonts played more with older
infants and adult males whereas female in-
fants played more with younger infants (Suo-
mi. 1972).

Play in ihe bonnel monkeys also develops
very early in hife. Four of more animals are
often involved in play groups, involving chas-
ing and grappling. Wiolent wrestling is usual-
Iy conflined to juveniles, subndults and sdolt
males. Less vigorows wrestling is seen when
adult males play with immature males {(Molie,
|955; Simonds, 1965; Sugiyvama, 1971}, Sex
differences are apparent as early as two
months of age (Simonds, 1974}, Bonnel in-
fants predominantly play with same sexed
infants

Burten (1972} reporied that Barbary
macagues siarted social play a1 the age of
three months, Barbary macague infants pre-
lerred age mates over aged play matcs (Mac-
Roberts, 19700, Coniact between adult males
and younger animals wis frequent (Deag and
Crook, 1971) bt very litkle of i aas play.
Adult females had never been seen playing
(MacRoberts, 1970; Burton, 1972). Pig tailed
macaques display o sex difference similar 1o
ithat in rhesus, Bernstein (1967, 1970, 1972)

has reporied that all age closses of pig taled
macagues play bui play is moesi common
among juvenile males. Pig tails engage in less
social play, bul more non-social play than
bonnet macagues. The total percentage of
time speni playing is greater in ope year old
bonnets than in one year old pig tails
{EKaufman and Rosenblum, 1969,

Drolhinow and Bishop (1970) suggested o
powerful endocring inlluenced sexual differ-
entintion in play behaviour, Administration of
gonadal hormones prior to adulthood, de-
creases bonnet play behaviour and activity
levels drastically (Rosenblum and Bromley,
19763, Females exposed to androgens duning
acritical period of early development become
masculinized os psevdohermaphrodites (Goy
and Phoenix, 1962, Goy and Resko, 1972
Phoenix et al., 1968}, These masculinized
animals tend to develop play patterns approx-
imately hall way between typical male and
female patterns, Other factors also affect the
differential expression of play according to
sex. Males are usvally physically larger and
stronger than females: this alone may explain
some differences between the lreguency and
duration of play. This, plus the endocnne in-
fluence, increases the hkelihood that females
experience less novelty and more aversive
contact during exploration in social play than
do males (Poirier, 1987). This may be parily
responsible for shaping the quiet, withdrawn,
gentle activities of females and the tendency
for females to orient to ohject manipulation
play rather than social contact play tyvpical of
miles {Baldwin and Baldwin, 1977},

DOMINAMCE HIERARCHY

The individuals of a group can be arranged
i & lisear hicrarchy bated on dominance re-
lations that exist in each group (Bernstein,
1976; Deng, 1977}, In mrost cases, males are
dominant over females and both can be ranked
in sgparale hierarchies, Immature females
penerally assume their mother's rank (Waliers,
1980%, In rhesus, cach female rises in rank
above her elder sister and this alsois occasion-
ally observed in baboons (Moore, 1978).
Barnstein and Williams { 1983) stodied dom-



inance relationships in o rhesus monkey
groap. They abserved that male dominance
relationships were most stable. Adult female
dominance relationships were also gquite sta-
ble but immature females slowly achieved
dominance over sisters and females subondi-
fate 1o their mothers. Old age and deteriorai-
ing physical condiion of mothers appear to be
associated with mother-daughter runk revers-
als (Silk et al.. 198 1b). Seasonal changes in
dominance ronk [or adolescent and subadul
males i semi free ranging rhesus menkey
group were reporied by Tilford (1982). Sub-
pdults dropped in rank in the mating season
and this decrement was related o concomitan
drop in their alliances,

The merarchy 15 based on the transition
matrix of the direction of the oulcome of a
number of nteractions between different in-
divicheals {Dawking, 19761 Such hinear hier-
archies are ofien based on only one or a lew
types of interactions {fight or supplants over
food) and their predictive value is limited
(Richards, 1974y, Seyfarth (197Th.c) and
Cheney ( 1978) gove a model wherein domi-
nance determanes the distribution of friendly
behaviour among the members of the group
and subordinates are often excluded from re-
ceiving benefits of such behaviour.

During immaturity, competilive dominance
raitk 15 acquired through a vanety of interac-
tions with others in the secial group. In many
species, the runk of the young females and in
some cases that of the male depends on thal
of their mothers and is o result of the suppon
piven during aggression and competition
{Cheney, 1977; Kawni, 1958; Lec and Dliver,
1979; Sude, 1967). The dominance rank of an
immature may also depend wpon individeal
aggressiveness which increases at a particu-
lar time duning development, such as first es-
trous (Walters, [980) or just before the trans-
Ter Teom the nolal group [ Packer, 1979). Fedi-
gan (1 972 observed thal immature verveis in
a captive group had the social dommmance
ranks as their mothers.

O'Keeffe and coworkers { 1983 ) determaned
dominance ranks of free ranging stump tail
macaques on the basis of competitive Tood
tests and there was positive cormelation be-
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iween dominance ranks and ranks for the var-
inbles such as groomed by, overall affiliation,
and pair proximily scores. Similar resulis
were reported by Singh (1984 ) in free ranging
rhesus monkeys. Furuichi (1983) observed in
lapanse monkeys that dominant subordinate
relationship resiricied the feeding behaviour
of subordinates oo, either the dominant drives
away the subordinate through agonistic inter-
actions or the subordinate avoids approaching
the dominant without any ngonistic interac-
tion. These occurred only when the personal
space of individunl distance was less than a
certain distance called tolerancefintolerance
distance.

SEXUAL BEHAVIOUR

During the period of heightened sexual ac-
tavity, the females of many primate species
actively approoch males and perform specif-
ic behaviour patterns that elicit mounting by
males (Chopra et al,, 19926), OF these bohav-
iours, sexual presentation whereby the female
exposes the anogenital region to male appears
10 be common to many old world monkeys and
apes. It has been obzerved under laboratory
conditions that female rhesus monkeys also
use three other gestures to initiate mounting
by males, namely, the hand-reach, head-duck
and hend-bob (Michael and Zumpe, 1970),
Different females vary greatly in the frequen-
cies with which they perform these four types
of sexual invitations. But all four tend io co-
vary with changes in hormonal status of fe-
males, being facilitated by estrogens and in-
hibited by progesterone (Zumpe and Michael,
1970). The frequency with which a female
makes sexual invitations to o male is affecied
by the presence and dominance rank of a sec-
ond female (Everitt and Herbert, | 969: Gold-
foot, 1971). Males also compete with cach
other for nccess to mates (Southwick et al.,
I965),

Furthermore, the behaviour of the male
may influence the number of invitations made
by the female during the test. Michael and
Zumpe {1970} demonstrated that the female's
invitations ceased [or a period of 10-30 min-
utes after the occurrence of the male’s ojacu-
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lation. It has been observed that administra-
tion of testosierons (o ovariectomized female
rhesus monkeys increased their invitations
without markedly affecting the sexual activi-
ty of their male partners (Trimble and Herben,
1968:; Michael, 1971). In contrast, sdminister-
ing small doses of estrogen intravaginally in-
creased the sexual activity of their male part-
ners without markedly affecting females's in-
vitational behaviour (Michael and Saayman,
1968). Anderson and Mason (1977} observed
that, the laboratory female squirrel monkeys,
receiving estradiol, increased their affiliative
interactions with males, while females receiv-
ing progesterone decreased their contacts with
males, Zumpe and Michael (1977) demon-
strated that vests without ejaculation follow-
ing those in which ejaculation occurred were
associated with increased number of invita-
lions.

Either sex can initiate consort by approach-
ing the other, However, females initiaie about
70 per ceént of all close physical contacts
(Lindburg, 1971). Males lip smack towards
females and females initially grimace and
withdraw, The females are some what more
apprehensive than the males. Once estab-
lished, a conaort can last for a single copula-
1ory sequence or for each receptive period for
years depending upon the individual or the
dvad (Agar and Mitchell, 1975}, During
breeding season, males can infleance female
choice by advertising their locations with
branch shaking (Wolfe, 1981).

According to Lindburg (1973), female
choice plays an important role in the forma-
ton of mating associations, and preferences
of the females for certain males is related wo
factors other than male dominance. Males
contacted the unfamiliar females more often
than they contacted the familiar females
(Chambers and Phoenix, 1982), Zumpe and
Michael { 1984) suggesi that the familiar part-
ner phenomenon was not resiricted (o the
miales and was associated with increased so-
cial affinity and decreased agonistic tension
hetwesn partners. Under nateral conditions,
this phenomenan encourages troop transfers
and out breeding,

The regulation of sexual breeding in cap-

tive and free-ranging rhesus macagues has
been linked 1o environmental and behaviour-
al cues that trigger the hormonally mediated
physiological changes which initiate and con-
fine receptivity o a specific period of the year
{Carpenter, 1942; Koford, 19635; Southwick et
al,, 1965; Vandenberg and Vessey, 1968; Lind-
burg, 1971; Vandenberg, 1973; Drickamer,
1974 Varley and Vessey, 1977; Gordon, 1981;
Herndon, 1983; Smith, 1984; Chopra 1 al,,
1992a,b). A consistent relationship betwen the
onset of mating and decreasing day length has
been reported by Van Horn (1980}, but the
correlational evidence for photoregulation of
reproductive function in macaques has nol
been confirmed experimentally (Riesen etal.,
1971; Qordon, 1981; Wehrenberg and Dryren-
furth, 1283). Differences in photoperiod have
not been considered sufficient to act as a prox-
imate cue for mating {Koford, 1965) and
changes in daily temperatures are not large
enough to influence breeding {Koford, 1965).
Rawlin and Kessler {1 985) observed photope-
riod as a function of latitude, set the tempo-
ral limits of seasonal reproduction in rhesus
macaques, while the onset of spring rains reg-
ulate reproductive activity within that range.
Loy (1971 ) reporied estrous behaviour both
mtermensirually and perimenstrually in frec
ranging rhesus monkeys. A female who failed
to conceive during the autumn breeding sea-
son showed cyclic estrous behaviour through-
out the entire annual cycle. Rhesus and bon-
net mon-mothers participated in couriship ear-
lier in the breeding season than mothers
{Small, 1983}, Females without infanis cycled
earlier and conceived earlier than mothers
having dependent offspring (Scucchi, 1984),
This might be due to the reasons that some
mathers are still laciating during breeding
season and laciation may induce secondary
amenorrhes, and presence of an infant de-
creases the frequency of sexuoal activily for
maothers. Heavier females reached sexual
maturity at an earlier age than lighter females
{Frisch and Revelle, 1970; Mori, 1979; Nieu-
wenhuijsen et al., 1985; Wolle, 1979),
However, studics in rhiesus monkeys {Wilen
and Moftolin, 1976} and bonnet monkeys
{Silk et al., 1981a) did not support the criti-
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cal body weight hypothesis. Young sexually
mature female rhesus monkeys copulate on
maore days prior o conception than older fe-
males {Wilson e al., 1984),

Rhesus males also masturbate more often
than rhesus females (Agar and Mitchell,
1975). Males, in wild, sometimes masiurbage
even when females in estrows are avallable,
Female homosexoal behaviour also occurs in
rhesus monkey but less frequently than male
homosexuval behaviour (Carpenter, 1942).
Foirbanks and McGuire {1977) noted that con-
tact aggression directed by females towards
females is correlated with females homosex-
val behaviour. But male like mounting is part
of the aarmal repertoire of female rhesus and
this behaviour increases in females if males
show o interest in them, It occurs in one third
of the rhesus females (Michael et al., 1974).

Among rhesus macaques, there is an inhi-
bition of mating beiween mother and son
{Sade, 1968; Loy, 1971). Itvigawa and co-
workers [ 1981) reported no observed instanc-
es of mother-son mating in Japanase monkeys.
But Kortmulder {1974} ohserved some sexu-
al activity with the mother when the son is
sexually immature of i5 8 young adult. The
incidence of brother sister mating is also low
and is only among young animals (Missakian-
CQuinn and Varley, 1977). Missakian {1973)
recorded 5.4 per cent of all mount series and
populations involved mother-son pairs and 12
per cent between brothers and sisters. All
mother-son and brother-sister matings in-
volved males from 3-5 vears of age group.

The avoidance of mating among relatives
is also maintained by the migration of matur-
ing males from their natal group (Duggleby,
1977). Moreover, the original mother-infant
bond persists into the adult relationship be-
tween the mother and the offspring, which
results in incompatible roles for the son.

PARTURITION

Despite considerable number of field sted-

ies of free ranging primates, studies relating
Lo the number of births observed in the wild
are few. The reason i%, almost all the primate
births occcur at night (Jolly, 1972), which
mukes observational studies difficult, How-
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ever, cases of day time delivery and behaviour
have been reported (Lindburg, 1971). Jolly
(1972) has pointed out the advantage of night
time births in the more mobile higher pri-
mates, since the infant is then at less risk dur-
ing the initial period when its ability 1o cling
1o mother's (ur 15 af s weakest. Dunbar and
Dunbar {1974 also confirmed Jolly's conclu-
sions thal most primates give birth during
night,

Females give birth to a single infant at a
time and the period of infant dependence can
last for a year or more {Altmann, 1980; Rhine
et al., 1985). Breeding patterns of genus
Macaca range from strictly seasonal W fon-
seasonal. Macaca arctodies does not exhibit
the seasonal cyclicity (Smith, 1984), Booth
(1962} reported births throughout the vear in
Cercopithecus monkeys. Females withouot in-
fants from a previous season begin breeding
earlier (Drickamer, 1974; Kaufman, 1965;
Small, 1983; Wilson et al., 1978} than those
with infants. Females without surviving in-
fants have a greater probability of birth the
fellowing year (Anderson and Simpson, 1979;
Takahata, 1980). Late sensonal birth is asso-
ciated with decreased likelihood of birth in the
following season and increasing parity is as-
sociated with increased likelihood of birth
(Caseboll et al., 1985)

Kemp and Timmermans ( 1982) demarcat-
ed three distinct phases in the parturition proc-
£55 viz., prepartus, parus and postpartus, The
first signs of eminent child birth are hollow
postures of the back, stretching of legs, walk-
ing to and fro and touching the vulva, The
characteristic postures were demonstrated
with cyclic regularity (about 2-4 minutes), 35-
210 minutes prior to actual parturition
{Adachi et al., 1982). Teas and her group
{198 1a) reported that in free ranging rhesus
monkeys the parturition behaviour was char-
acterised by general lack of contact with oth-
er troop members and by overall conspicuous-
ness.

Many factors have been shown to influence
the reproductive performance of female rhe-
sus monkeys, Studies of female age and pari-
ty have yielded conflicting results. Koford
( 1966) did not find any variations in birth rates
with female age. In other studies, higher birth
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rates were observed in females 4-T years old
{Wilson et al., 1978) and in females 7 years
and older (Drickamer, 1974). Smith (1981)
reported a significantly greater number of off-
spring of high ranking males born earlier dur-
ing the birth season than were those of low
ranking males.

MOTHER-INFANT RELATIONS

During the past decade. many studies have
heen conducted into the effects of social rear-
ing conditions on maternal rearing behaviour.
Examination of the relationships between the
time an infant spends off and at a distance
from the mother, the frequency with which it
is rejected by its mother and the relative role
of mother and infant in maintaining spatial
proximity indicates that the mother plays a
large part in the increasing independence of
the infani during the early months (Hinde,
| 9697, The mother provides a secure cmotion-
al hase for the infant by passively affecting
contaci-com o and warmth. The infant was
able to regulate its own interactions with the
mather, gradually achieve independence and
develop appropriste social skills with peers by
seeking stimulation from the envrionment
(Harlow and Harlow, 1965). The mother also
regulates its interactions with others, by inter-
acting both with the infant and with other
members of the group (Hinde and Spencer-
Booth, 19%67h; Spencer-Booth, 1968). Mostof
the infants, who lost their mothers before the
weaning period, could not survive, while
young animals over one year could survive
their mother's death (Hasegawa and Hirniwa,
19ED.

According 1o Seay and coworkers {1964)
and Harlow and Seay (1966), rhesus mothers
reared under eonditions of complete social
deprivation are incapable of rearing their
young. These mothers are hyper aggressive
towards their offspring (Arling and Harlow,
1967; Harlow and Harlow, 1965). Rhesus
monkeys, brought up with surrogaie mothers
only, also display inadequate maternal behav-
iour {Harlow and Harlow, 1969). After grow-
ing up without their mothers, but among peers,
rhesus females can still become adequate

mothers (Chamove et al., 1973). Young fe-
males brought up in & group of natural com-
position who have not suffered from social
deprivation in any form, are competent moth-
ers (Hinde, 1974}, When living in a group of
natural compasition, the macaques gain con-
siderable experience with infanis through
observation of the mother with young and
perhaps also through carrying infants around
(Hinde, 1974},

Another factor affecting the guality and
character of maternal behaviour is the number
of deliveries accomplished. According 1o
Eemp and Timmermans {1984}, pluriparac
proved more capable in looking after their
young than primiparae. Cihers observed that
pluriparous rhesus females display more ad-
equate maternal behaviour than primipare,
ewen after growing up in parlial social depn-
vation (Harlow et al., 1966; Ruppenthal et al,,
1976). Orphancd mothers and old mothers
showed different type of maternal care from
typical multiparous mothers. The primiparous
rhesus mothers protected their davghiers
more, whereas sons received more maternal
pretection from multiparows mothers (Hooley
and Simpsoen, 1981}, But Baker-Ditius [ 1985)
observed no difference in the amount of time
mothers invested in carrying and nursing male
and female infants, Captive rhesus mothers
are more protective and less encouraging o
early independence in their infants than free
ranging mother (Berman, 1980).

POPULATION DYNAMICS

The general trend is one of continued log-
ging activity, dramatically increased forest
producis extraction and sporadic primate
hunting, With the increase in human popula-
tion, the area needed for subsistence and cash
crops increases, This increase in forest conver-
sion coupled with extensive logging activities
deamatically decreases the available habiua
for non-human primates, Alihough isolated
pockets of monkeys may survive, many of
these would be forced into suboplimal habi-
tats and thus, be casier prey for occasional
human predation (Fuentes and Ray, 1996).

For several years, field primatologists have
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hcen concerned about the rapid depletion of
wild non-human primate populations. At the
samm time, there has been growing awareness
that non-human primate populations are val-
unhle biclogical resource (Seth and Seth,
198G

The censusing of primate species in their
natural hobitat is of great importance in the
determination of priorities for primate man-
agement and conservation. Attmepts have
been made to evaluate the status of primates
in cerlain critical areas and national parks
{Cant. 1978; Meville et al., 1976; Siruhsakar
etal., 1975; Freese, 1975; Wilson and Wilson,
|975). Most long term studies of monkeys and
apes have shown either declining populations
dise 1o environmental deterioration, trapping
or changing human attitude (Southwick and
Siddigi. 1983) or have shown increasing pop-
ulations (Seth and Seth, 1992, [993; Seih ot
al., 1992) due to special protection and hus-
hondry as in macaques of Japan or rhesus
monkeys of Cayo Santizgo and La Pareguera
(Dmckamer, 1974}, With reasonable protec-
tion and good habitat, rhesus populations of-
Len inerease at arate or 10-16 per cent per year
whereas in deteriorating and exploited condi-
tions, they may show comparable rates of de-
clime (Southwick et al., 1970), But Teas and
her group (1981b) observed that totally pro-
iccted population of rhesus monkeys in Kath-
mandu valley has shown relatively stable
number over a period of several years. Clark
oned coworkers (1986 also observed no change
in total number, location of the groups and
age-sex composition in howler monkeys, over
a period of 14 years,

Surveys of rhesus monkey populations in
India hove been carried out by Southwick and
his colleagues since 1959 (Southwick et al.,
196 1a,b; Southwick and Siddigi, 1966, 1968;
Siddigi and Southwick, 1977}, Also Dolhinow
and Lindburg (1983) assessed the abundance
of rhesus monkeys in the forest ares of Asa-
rori, In another roadside survey of northern
India during 1964-63, a total of 83 groups
were counted (Mukherjee and Mukherjee,
1972) and reported o tendency to decline in
Indian rhesus monkey population. But Seth
and Seth (1983, 1992, 1993) studied rhesus
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monkey populations in Asarori lorests and
Rajasthan and reported an increase in popu-
laiion over a period of 5 vears. In another
siudy, Seth and coworkers ( 1992h) conduct-
ed surveys of rhesus monkeys in seven states
of northern India, from 198 1- 1986, inhabiting
eight habitats and reported a population of
about 16,000 animals in 400 groups. They
observed an increase in population of free
ranging rhesus monkeys in all the habitats
over this period (Seth and Seth, 1992, 1993).
Singh and coworkers [ 1984) conducted a sur-
vey of bonnet macagues inhabiting urban,
forest, roadside and village habitats. They
reported that forest and urban areas tend 1o
have smaller groups than the other habitats,
This observation, 1o some extent, sSupports the
conclusion drawn by Crook and Gartlan
(1966) regarding growp size in non-human
primates. Tiwari and Mukherjee (1983} con-
ducted nationwide surveys of rhesus monkeys
in India, estimating rhesus population at
153,000 and Southwick and Siddigi independ-
ently estimated rhesus pumber at 160,000 o
200,000 {Southwick et al,, 1986).

Displacement behaviour has been studied
in naturally occurring primates and is recog-
nized az an important facet of their life and
well-being (Bradshaw, 1993; Cardinal and
Kent, 1998; Sade, 1967). Self grooming is an
important behaviour in all primates. Animals
tending 1o their own coats show no interest in
their own well-being (Cardinal and Kent,
1998). Foraging requires time and patience
and i% usually performed by acontended mon-
key (Chamove, 1989),

Many of the strategies developed for en-
hancing the environment of captive primates
invalve providing opportunities for foraging
behaviour (Boccia and Hijazi, 1998). In the
wild, foraging involves spending significant
amounts of time finding, obtaining, and
processing food (Boinski, 1988; Chamove et
al.,; 1982). However, in captivity, this time is
typically reduced to the time necessary to
consume the easily accessible, provisioned
food. Manipulation of food distribution and
availability has shown profound effects not
only on foraging behaviours, but also affects
a range of other behaviours, from stereotyp-
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ies to agonism o infant development {(An-
drews and Rosenblum, 1991, 1992; Boceia
and Hijazi, 1998).

Relevant information available on the free-
ranging rhesus monkeys, living under differ-
ent ecological consteaints, has initiated com-
parative studies on the dynamics and the
adoptibility eharacteristics of these popula-
tions, the consequences of the demographic
changes on their diverse habitats, and their
genetic endowments in relation 1o the habitats
41|;-|,.'u"!li.-E-|.|.

Population studies are of gresl value in
various fields of applied ecology and in con-
servation and management of non-human pri-
mates; they occupy a pivotal role in current
field studies of non-human primates. From a
practical standpoint, demographic daa pro-
vides information necessary (o evaluate the
overall status and health of non-human pri-
mates (Mitani, 19900, Implementation of ef-
fective conservation measures depend on the
understanding of demographic processes and
patierns. Population studies also provide in-
formation about the faciors which are respon-
sible for the structure of social groups, a cen-
tral issue of primate behavioural ecology
i Mutans, 1990). Looking from conservalion
and management point of view, thers is hard-
Iv any information about the perceptions of
the people vig-a-vis non-human primates.
Since people are directly or indirectly associ-
ated with non-human primates, their attitude
or perception about these species directly in-
fluences their survival. Conseérvation and
management programs, therefore, cannol be
formulnied and implemented withoul people’s
participation. Lande (1988) has recently
shown that the demographic and behavioural
considerations should be of greater immedi-
ole imporiance than the genetic factors in the
formation of the consgervation plans. Individ-
uals in many populations show decreased re-
proeduction at low population densities for
non-genetic reasons such as lack of social in-
teractions for breeding difficulty in finding
mates, or other densities dependent ecologi-
cal factors collectively known as the Allee
elfect (Andrewartha and Birch, 1954).

An increase in the ecological diversity of

the free-ranging rhesus monkeys has resulted
from the deliberate changes in the environ-
ment. Human analogues of natural commumni-
ties have emerged from the replacement of the
wilderness by a multiplicity of new micro-
habitars characierized by a kind of environ-
mental diversity differant from that of the
original environmeni, which may have been
somewhat monotonous {Dubos, 1978). The
managemenl and conservation of non-human
primates should be done by transforming the
natural ecosystems into humanized ecosys-
tems which are biclogically diversified, eco-
logically stable and productive of new human
values (Scth and Seth, 1993}, Efforts to main-
tain the diversity of the biological resources,
especially of the macagques, are urgently re-
quired at the local, national and international
levels,

Though the development of detailed under-
standing of the habitat mosaics (both physi-
cal and bislogical) and their consequences for
troop and population attribules constitules the
central problem in population ecology, assess-
ment of the habital requirements, the ecolog-
ical changes (if any}, and their population
dynamics provides the insight, daia and infor-
maticon necessary for oplimum conservation of
the taxa,
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tal. BEcolegy. Seciobiology, Feeding.,
Conservation. Free-ranging. Captivity.
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Play. inance. Rank. Mother-infans
Relanioaships
ABSTRACT  Siedy of ecology and behaviour of nen-
huwman primates has been of grest imeress to tee naturals

Pt and peientisns. Moo odher mammal bas been soudeed a4
intensely 2= primales {Bearder, 1991} Uniil recently, nen-
hwman primaies were studied mainly becouse of their
phylogenetic proxirmity to man: (heir use as models for
interpreling adaprations of early homdindds; for recon-
structing earlier phases of evolwlion and to endersiand
huwman heslih and behaviowrsl problems, OF leely, the
importamce of the study of man-human primates in the
ecolopecal conexl is being greatly emplssiized. The re-
searchers were skowing more interes instudying the re-
lasionzhips among the animals end thelr enviroamenr,
Behaviour stadies of primates in the free-ranging condi-
tigas peovides imformation mot only abowl their social
organasation, behaviour, asd their relaticnskip with esch
other and ghels environenent b, also provides imparam
information relating 1o their conservation and menage-
meesl. Adeprability and diverse expressions, complen in-
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teracison. ecological distinctiveness and Beduyioursl dis-
tinctivemoss of non-human primates make them a tarpet
of the research onihe primciples thar gover social organ-
ization iman ecological system (Smaets et al., 19087L
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