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Chapter I

INTRODUCTION

Almost all behavioral primatological studies
to date have attempted to make statements regarding
the social organization of nqnhuman.primate societies.
The underlying assumption is that nonhuman primate
'groﬁps and societies are organized and that the task
of the primatologist is to identiff the principles of
this organization. | | |
Until very recently investigators have,tfied to

use unitary factors to explain intra-group cohesion
and social organization among nonhuman priinates°
There are three such uni-factorial theories:

1. Sexual bond theory

2. Dominance theory

3. Environmental determinism

Sexual bond theory was first propésed by

Zuckerman in 1932. Very simply; séxual bond theory
states that sexual attraction explains why nonhuman
primate groups persist through time. The unde:lying
assumption in this theory is that nonhuman primétés are
sexually receptive all year rdund.'}This aséumption was
supported by data derived from captive groups. Daﬁa

available up to 1965 were summarized by Lancaster and
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Lee (1965) who doncluded_that constant sexual attraction
could not be the sole basis for the persistent grouping
of primates. Their conclusion was supported by more
recent data demonstrating that year round sexual
receptivity does not occur‘(Rowell, 1967; Sade, 1964).

Not only does year round sexual receptivity not
occur, but, it appears that the predominant daily”
activity in primate groﬁps is not copulation but feéding
aﬁd peaceful grooming (e.g. Jay, 1965) and that Gartlan
(1966) has demonstrated that the enduring social unit in.
a nonhuman primate group is not the consort-pair relation-
ship but the mother-infant relationship. It cannot be
stated, however, that the consort-pair relationship does
not play a major function in nonhuman primate social
organization. The critical point ig that primatologists
cannot use sexual bonding to explain completely social
cohesion and pfganization. | | |

The theory of social dominance} unlike_thg sexual
bond theory, cannot be attributéd to any single worker.
However, several of the most important influences on the
development of this theory have been'the work of W. McDougall
(1908) , T. Schelderup-Ebbe (1931), A. H. Maslow (1963), and
Gartlan (1972).

A concept of a simple 1inear‘hierarchy pervades both
past and contemporary literature. This theory is so

prevalent in the thinking of primatologists that its term-




inology is used time and again when the studies are not
investigating "dominance", per se. Investigators, in
their descriptions of a group, use terms like the "alpha-
male" and "alpha—female",'"beta—male" and "beta-female" -
all of which, taken together, imply a single, simple
linear hierarchy.
Social dominance theory makes several

implicit assumptions, including- (1) that

a continuum of rank-order criteria exists

throughout groups, and (2) that dominance

is a cluster of inter-related behaviour

patterns. The former has been demonstrated

not to occur, and in the later case

behaviour patterrs often used as indices of

social dominance often show no inter-

correlation. There is in addition, the

problem of why intense selection for the

associated morphological and behavioural

phenomena does not occur if sexual

behaviour is dependent on dominhance

characteristics. Evidence indicates that,

on the contrary, learning plays a significant

part in the assumption of social roles,
and that genetic influences are minimal.

Gartlan, 1972: 116

it became clear that a simple linear hierarchy
was inadequate to deal with the obsefvéd social complexity
in nonhuman primate groups. DeVore (1965) made an ad hoc
revision of the dominance theory wherein he postulated
a "central hierarchy". This modification of the theory
stipuiates that there is a central group of males and
that this central group of males QutrankS'individuals in
the grouﬁ, evén though a young male outside the central
group might be able to defeat any_member‘of it sepérately.
Not only did the field data not support the theory of
social dominance, but the term "central hierarchy" is

an oxymoron.
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What DeVore is really describing, in the'light of more
recent evidence, is a clique (see Sade, for a discussion
of cliques) and not a hierarchical organization. DeVore
excludes all mention of the roles of females in the group
even in this revised form of the dominance theofy. The
theory still reflects an overriding concern with the
role of "male". This comment is particﬁlarly relevant in
view of more recent research that dbcuments the existence
of a group of monkeys containing no "aomipant“ males (see
Neville, 1968). |

The behaviour patterns often used as indices of
social ddminance are:

1., Dramatic forms of aggression
2. Differential access to some desired
object such as food or females
(Bernstein, 19725

One can’derive an axiom from the fifst index of -
dominance: the individual who is the largest, the
strongest and aggresses the most is defined as the most
dominant animal.

Recent data on M. sylvanus (Burton, 1972).would

indicate the converse; that is, the animal who has to
expend the least amount of energy to effect a behaviour
change in the individuals in the group is the most

"respected" animal in the group.
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There are numerous accounts in the literature of
females copulating with subordinate, peripheral, and even
extra-troop males. Those individuals who.havebbeen
designated "dominant" do not necessarily exhibit differ-
ential access to females.

The recent data, cited above, in no way imply that
the concept of dominance does not exiét as an organizing
principle of nonhuman primate social 6rganization, but
rather that the indices that have been employed heretofore
are perhaps not accurate measures of dominance as it is
expressed in a nonhuman primate group.

One of the main functions of a hierarchy

has generally been considered the reduction

of aggression (c.f. (Scott, 1962). However,

it seems to be a general rule in primates

that hierarchies are both more pronounced

and more rigid under captive conditions,

and that correlated with this are levels of

aggre551on much higher than normally found
in the wild populations.

‘Gartlan, 1972: 105
Given that hierarchies are more rigid in captive
populations and given that aggression is more pre&alent in
captive‘pbpulations, then one”bf four things migﬁt be |
happgning. |
1. That the function of a hierarchy is not
to reduce aggreséion; that is,’thét |
hierarchical organization and aggression

do not form a causative relétibnship;



2. That the function of a hierarchical
organization becbmes'inOperatiVe unaer
captiﬁe conditions.

3. That the function of a hierarchical

organization becomes7transformed.under
captive conditions.

4. That the form of the expression of
aggression becomes transfbrmed under
captive conditions. 'What might‘haVe
been a subtle facial gesture in the wild
becomes an exaggerated or dramatic form |
of aggression under céptiye conditions.

It would seem most probable that the form of
aggression becomes‘transforméd'under captive conditions.
The critical differeﬁce between the captive and free
ranging conditions is that, in the free ranging condition,
animals have the alternative of spacing themselves over a
wider area. This alternative is denied in the captive con-
dition. An individual who is being aggressed against and
has nowhere to escape is left open to overt attack.

The use of environmental determinism is‘perhaps
.weak in its explanatory abilities.

Jay (in press, pers comm.) in é

comprehensive study of the distribution,

ecology and behaviour of wild Macaca mullata

noted differences in the size of groups, sex

ratios, and behaviour according to the nature

of the habitat in which they were found.

Thus she was able to distinguish between
forest, roadside and city rhesus which showed




"differences in social structure and
behaviour, particularly an increasing
gradient of aggression from forest to
city. Southwick, Beg and Siddiqi
(1965) also noted fewer individuals in
rural habitats and forest areas compared
with urban areas. : _ -

_ Gartlan, 1972: 107

The results of studies like Jay's indicate that
social structure in many widespread'primate species is
largely habitat-rather than species-specific. The
implications of these findings are considerable for
theories.of primate social structure.

In the context of biofeedback systems, Wynne-Edwards
(1962) defines society as an organization capable of
providing conventional competition. Whiie.this is
undoubtably one characteristic, to qonsider a society
only in terms of a population regulatory sysﬁem - as is the
tendency when using the concept of social dominance in
field studies-~-represents a gross oversimplification,
especially in the persistent grouping of primates. A
basic characteristic of society is that there is adaptive
differentiation of function among group members-(Gaftlan
1972: 108). That is, social roles are adaptive_to
particular environmentél pressures.

Thevidea of an;lyzing role behaviour is not new to -
other social sciences such as psfcholpgy and social_
psychology, but is relatively new to primatology. The main
drawback of the sex-bond, social dominance and énViron—

mental determinism theories is found in their unifactorial

approaches. Structure-function analysis is a systems
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approach and is more powerful in its‘explanatory ability.

The analysis of primate social structure
in terms of social role differentiation per-
mits the identification of environmental
pressures important in moulding the society.
Among pressures known to be important ... are
population density, the type and availability
of good resources and predation pressures.
Analysis of this type follows logically from
the proposition that social structure is deter-
mined multi-factorially and is appropriate to
particular ecological conditions. Comparative
studies, experimental alteration of the habitat
and developmental studies will also indicate
which social roles and patterns are species-
specific and which are adaptive to particular
environmental conditions. The identification
of social roles thus permits comparison with-
in and between species both objectively and
quantitatively. From such studies, predictions
about social structure in particular habitat
conditions become possible.
: ' ’ Gartlan, 1972: 113

It becomes clear, then, that there is a multi-factorial
determiﬁation of social structure. It is perhaps impractical
and unrealistic to analyze primate sociél structure in terms
of variation in strength of a single'uﬁitaryvétructuring
mechanism; Structural-functional anélysis considers sex-
bonding, social dominance and the environment as well as
the identification of roles to explain nonhuman primate

social organization and cohesion.

METHODS OF ANALYSIS

Research heretofore can be divided into two areas:

1. Those studies that use description as
- their mode of analysis.

2. Those studies that use quantification
as their mode of analysis.
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There are adVantages and disadvantages to both forms‘
of analysis. The difference bctweén the EWO'is a gqualitative-
quantitative distinction. Descriptionvpermits'nominal and
ordinal sﬁatements, quantification permits interval and
ratio statements, thellatter being the mcre precise. However,
ptecision loses sight of qualitative distinctions.
Individual valués and characteristics are obscured by the
averaging process. Those features which are hot statistically
significant maf, nonetheless, be behavioufally or biologically
significant. |

The use of numerics and observatioﬁai dctaiin con~-
junction with each other can be very effective; Not only
is the use cf quantification the testing area for what has
been observed but it is also able to yield dcta which are
not apparent to the cye of the observer. At all'tiﬁes the

' investigator must keep in mind that statistical énalysis

is only a tool - a means tc an énd and not.an_end in itself.

This study utilizes both béhavioural obsérvational

data and quantitative analysis.

CONTRIBUTIONS OF THIS THESIS

This study provides a testing area forla methodological
approach that heretofore has not been hpplied to the étudy
of nonhuman primates.' It is an éxercise to determine if
proxemics as a methodology gcherates datc that are comparable
to the data that traditional approaches to primatology have

generated. The study utilizes a numerical analysis of
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behavibural input. This generates uncontestable déta
in the sense that the observational data serve as a
check on the quantitétive analysis and that the quantitative
analysis provides verification and confirmation of.the
observational data.

The speciesbselected as the subject of the‘study is
little known in the literature. Only one study exists on

M, silenus (Sugiyama, 1968) however, as it was not con-

cerned with spatial behaviour, it yields no comparative

data relevant to the thesis problem,

STATEMENT OF THE PROBLEM

The hypotheses around which this stﬁdy'is centered
can be divided into two categories:

1. Those hypotheses that pertain to data
;- arising from the observational process.
(Type A hypotheses)

2. Those hypotheses that pertain to the
numerical analysis of the spatial be-
haviour of a group of M, silenus.
(Type B hypotheses)

Type A HypotheseS‘

Hypothesis I
| That there are preferred areas, that is,
that certain individuals prefer to occupy
certain areas in the enclosure and thaf
some individuals demonstrate exclusive use

of some areas.
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Hypothesis 2

Because M. silenus is arboreal, there

should be evidence of a preference for
elevated loci, In connection with this
fhere are two trees in the enclosure
that are equidistant from the front
extremity of the enclosure. It is
hypothesized that both these trees
should demonstrate equai usage. It is
also hypothesized that there should be
extensive use of the ledge not only
because it is elevated but because it
ig associated with shelte;vduring »
inc;ement conditions. -

Hypothesis 3
Because of the way in which the enclosure
is constructed, the sun is most intense
in one area 6f_the enclosure (specified»
in Chapter 3). It is hypothesized then
‘that there would be high group use ih this
area if for no other reason than monkeys
have been shown to express an éffinity for
the sun (Burton, 1972).

Hypothesis 4

Because this group of M. silenus is a

captive group, it is hypothesized that there

should be a high incidence of aggression and
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that, connected with this, Goliath, the
only mature adult male, would mediatev
any quarrels that might arise.

Type B Hypothesis

Certain kinds of relationships are characterized by
low inter-individual distancés.

Hypothesis 5
It is expected that there should be low
inter-individual distances in the
"following relationships: Consort-pair,
mother-infant, plaf—partner and
associational partner.

In general, then, there are two major quesﬁions to

which this research is addressed:

1. 1Is there such a phenomenon as pérscnal

space in this group of M. silenus?

2. How is this personal space maintained?

The numerical data_consist of the mean distances (in
centimeters) between every individual‘for the duration of
the study. An analysis of these distances with their
standard deviations and the éorresponding obéervational data
should yield responses to the questions and hypotheses
stated above.

There are five principles that are hypothesized as

governing the spacing of the individuals in this M, &ilenus

Qroup:
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.13.
Age
Status
Role
Sex - (a) gender |
(b) sexuality or reproductive status

Tradition

The fifth principle accounts for qualities that are

ineffable, that is, things thatvbecome appareht observa-

tionally but that cannot be demonstrated numerically, but

are real nonetheless. Tradition includes such factors as

group and individual history, "charisma" and "personality"
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Chapter II

~ REVIEW OF THE LITERATURE

INTRODUCTION

Social co-ordination and adaptaﬁion_cannot exist
“without communication. The modalities of communication are
kinesic, tactile, olfactory, and auditory-vocal. Although
not a modality, proxemics is a result of modalities - a
social phenomenon,}a nonverbal coﬁmunication.

-Research on the mbdalities 6f communication in non-
human primates has beeﬁ extensive (See Altmann, 1972;
Marler, 1965; and Sebeok} 1971). There has been no reseafch
published to date on proxemic behaviour of nonhuman primates.

All litérature_on tﬁe genus Macaca is relevantvinsofar
as the group presently under study belongs to it. Of
‘particular significance are the studies on the species of
macaque which fall within the geopolitical area of India,
-that is:

M. mulatta

M. radiata

M. silenus

The literature on M. mulatta is particularly voluminous

because this species has been used by‘a variety of dis-
ciplines for many kinds of research, both in the laboratory
and in the field. Research to date encompasses thsiology,

pathology, sensory behaviour-and.sociallbéhaviour.
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Ideally, field and laboratory research should be
mutually complementary (Jay, 1969). Each shbuld draw on
the other for evidencé and hypotheses and thuS'pfovide the
essential compariéons andvcorrectibns that will result in
the most comprehensive understanding of the social organ-
ization and individual social behaviours of nonhuman

primates (R; E. Miller, 1971).

GENERAL BEHAVIOURAL CHARACTERISTICS OF MACACA

Groups of macaques ... have ranged in
size from a single pair and young of
M. nemestrinus to more than 150 individuals
of a troop of common macaques in the Water-
fall Gardens of Penang, Malaya. A typical
undisturbed group of Macaca assamensis
in Thailand consisted of two adult males,
gix adult females, two of which were carrying
infants, and two juveniles. Another group
had four adult males, ten adult females, four
of which carried infants, and eight juveniles.
The semi-domesticated rhesus monkey groups on
Santiago Island, Puerto Rico, ranged in size
from about 13 to 150 animals. On April 19,
1940, Group I, which I believe to be a rather
typical grouping for this species, contained
a total of seventy-three animals. These
groupings are believed to characterize the
range of groupings of M, mulatta of India.

C. R. Carpenter, 1963
The number of females predominate over the number of
males in every observed group of macagues and for all

species except Macaca nemestrina which is little known.

There is only one laboratbry study on M. nemestrina
(Jensen, Bobbitt and Gordon, 1969) and there is little

opportunity to extract more information on this species
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because it has been virtually exterminated (Bernstein,
1966) .

Within organizedbgroups, the males dominate all
other individuals, but exclusive dominance like that des-
cribed by Zuckerman for the baboon is not found, ﬁnless

M. nemestrina proves to be an exception. M. nemestrina may

very well be an exception but the paucity of data on this
specieé does not allow one to make a conclusive statement
of any kind.

Extra group males in the large genus of Macaca live
both temporarily isolated, and also more frequently, in

unisexual male groupings (Carpenter, 1963).

DOMINANCE

Dominance is one of the'unifactérial theories pro—
posed to explain nonhuman primate social organization.
Much theofizing has been devoted to the concept of
dominance. Investigators assume an underlying organizaf
tion by dominance and even though they are not expressly
dealing with dominance, they discuss it at length.

Kaufman (in Neville, 1969) stated that a rhesus
troop's dominant male is characterized by his assurance,
expressed in posture (such as the position of his tail,
often erect when walking) and behaviour. The other males
react cautiously to him and he is usually surfounded by a

relatively large "social space". The dominant male is
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more likely than other males to terminate fights, which
he does by chasing or threatening some animal in the
- vicinity of the fight (Kaufman in Neville, 1969). The
dominant male is also morevsuccessful in mating.

Neville (1969) working with M. mulatta in India,

concludes that the factors ihvolvedjin the assumption and
maintenance of the dominant positidn'are very_cémplex.
Physical.strength and éggressiveness do not.guaréntee
immediate accession to thé‘position. "Aggression is
evidently not a constant correlate of high status; ... it
should no longer be considered either the most important
aspect of a dominant individual's behaviour or the
determinant of rank." (Chance and Jolly, 1972: 203-204).

In 1938, C. R, Carpenter took 400 M. mulatta from

India to Cayo Santiago. The monkeys presently living on
Cayo Santiago are descendants of these 400 monkeys.
Loy (in Sade, 1972) examined the relations among freq-

uency of mating, dominance rank, age, rank of mate and age

of mate among rhesus monkeys (M. mulatta) and concluded
that dominance relations of the maturing.young can be pre-
.dicted to a greater or lesser deéree by knowledge of the
dominance relations among their mothers. His conclusions
were supported by Kawamura, (1958); Kawai, .(1958); Koford,
(1963) ; Koyama, (1967); and Sade, (1966, 1967). |
The regularity in rise in rank of younger over older

sisters and unrelated adult feméles from low-rahking
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genealogies suggests that two sets of mechanisms must
exist. The first set includes those factors which
initiate the rise in rank of the young female. The second
set includes those factors which limit that rise in rank
to the position just below her mother or to the position
which her mother would have occupied,(in the case of death)
(sade, 1965: 396) .

A rhesus female and her offspring can continue to
maintain a distinct relation into the offsprihg's physical
maturity and the offspring often develops its strongest
relations with monkeys of its own genealogy. The observer
identifies relations by the consistent close spacing of
-individual monkeys, by incidents such. as fights, and by the
frequency of interactions such as grooming (Sade, 1965: 1I).
This would mean, then, that an:individual born to a high-
ranking mother would associate or be in contact with
other individuals of high rank because these would be the
mother's associational partners. The converse would also
be the case, that is, that an individual born to a low-
ranking mother would be most in contact_withibtﬁér in-
dividuals of low rank. The rela£ionshipubetween infant
and mother is assumed from the constant closé_spacing of
the individuals. The inter-individual distances were
achievea by "eyeballing" the subjects rather than actually
calculating thé distances. This would have been a perfect

opportunity to employ the methodology of proxemics.
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" ‘GROOMING

To this date, empﬁasis on the déscription of the
daily activities of nonhuman primates hés focused on
agonistic ehcounters because of their dramatic nature.
However, monkeys spend most.of their day in peaceful
gfooming sessioﬁs.

sade (1965) states that bouts of grooming may last
.only a few seconds or may last as long as an hour. 1In
some sequences grooming seems to plagate an aggressor,
especially‘when the aggressor is a relative or frequent
partner in peaceful inter-actions. After being cuffed or
threatened, the victim making a display of submissive
gestures, often approaches the aggressor apd grooms with
exaggerated movements and at a rapid rate. This kind of
sequence is very frequently seen during the birth season
. when parents cuff and thfeaten older offspring who are
trying to poke, tué, groom, or steal the newborn infant
(Sade, 1965: 8).

Bouts of grooming may be terminated by either of
the participants or by disturbances. The groomer may end
the bout 5y soliciting groomihg from the groomed. A pair
may alternate for an hour or more. The groomer may simply
stop grooming and leave to groom anqther mdnkey or to do
something else, or to stay and go to sleep. The monkey
being groomed may end the bout by getting up and leaving
(Sade, 1965). o




20.
Simonds (1965) concluded that there is no significant
difference between the amount that males and females groom

in a Bonnet macaque (M. radiata) group; the female Bonnet

macague is not the major gfoomer either in numberiof'inter-
-actions or ih the time spent invgfooming. Both sexes‘éroom
every age and either sex category in’ the group.

Grooming is a pioximallor contact behaviour and,
again, no measures of inter~individual distances were.made
in either the study by Séde or Simonds.

The general social behaviqur of Bonnet macaques falls
within the range of that reported for other macaqﬁes énd
baboons, Bonnet macaques live in highly o:gaﬁizad groups,
which include adult males, adult females} subadults,
juveniles, and infants. They have a dominance hierarchy
that is well marked in the males and rather less clear
among the females. Theirbsécial communication is very
elaboréte, consisting of gestures and vocalizations‘

- (Simonds, 1965: 196).

Macaca silenus

The only study on Macaca silenﬁs (Sugiyama) is a brief

and rather uninformative account of two groups of

M. silenus in Kerala State in India. Inxgeneral appearance
the libn—tailed_macaque differs from other madaques (see
plates 1 -~ 4). Group size is smaller (from sixteen to
twenty-two individqals) and the‘sex ratio lower than in

some other species of macaques. The social organization
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and most of the behaviour patterns of lion-tailed macaque

groups resemble other macaque societies (Sugiyama: 1968 ).

In general, M. silenus is more arboreal than other
species of macaque (Sugiyama; Napier and Napier: 1967 ).

The data on M. silenus are, by and large, anecdotal

and do not provide sufficient background data for compari-

son with the group presently under study.

CONTRIBUTIONS OF THE JAPANESE PRIMATOLOGISTS

Even though the habitat type of M. fuscata is not

found in the Indian subcontinent, research with ﬁhis species
is of particular relevance because of the approach that the
Japanese primatologists take and the wvaluable contributions
that they have made to the primatological literature.

Imanishi (1963) describes the Japanese macagues as
having a.concentric social organization with the leader
males in the core and the subleader males on the periphery.

Leaders look after femaies, mediate quérrels among
them and guard against the entry of young males into the
central part of the group. '“Leaders never quérrel because
of the dominance-subordination relatiopship which is
settled among them." ' (Imanishi, 1963) Dominant females are
situated neaf’the central part, while the subordinates are
found near the margin of the oentral part.

Itani (in Imanishi, 1963), reported that when the

next birth season comes near, most leaders and subleaders
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of the Takasakiyama group voluntarily take over the
care of the babies from the mothers. He further states
that this interesting behaviour has notAbeen observed in
any group except that of the Takasakiyama group and in no
nonhuman society except that of Japanese‘monkeys.A

Recently, however, evidence of such behaviour was found

by Deag and Crook (1970) working with M. sylvanus in

Morocco and by Burton (. 1972 ) with M. sylvanus in

Gibraltar.

Paternal care is a form of behaviour ﬁypical of
leaders and subleaders. It.ié plain that paternal care it-
self is a sign of interest in thé central part of the
>group, and the males that display it are trying to
establish their social position indirectly through the
medium of their activity in the central part. Paternal
care can be thought of as a behaviour of this sort (Itani,
1963: 94). (See Mitchell and Brandt 1972 for an
extensive review of the literature on paternal care in
primates.)

Much attention has been paid to the concept of
"acculturation" in the.Japanése monkey. The concept of
acculturation refers to the appearancevof a new response
such as potato—washing which has not yet been observed in
other groups of nonhuman primates.‘ Acéulturation»ﬁéually
starts among infants whose behaviour is "freeéfloating"

and not yet well-fixed.
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The propagation of subculture is apt
to occur more readily along certain courses;
e.g. paralleling the mother-infant relation
or the relations between especially intimate
individuals. The propagation depends en-
tirely on the learning of the receiver, with
no active behaviour on the side of the trans-
mitter, although the inhibition directed by
some individuals against the behaviour of
others seems to work for the maintenance of
subculture traits.

Kawamura, 1963: 87

In their attitude toward a new food or a new behaviour
trait, such as potato-washing, some groups ére markedly
open and other groups are conspicuously closed. These
marked differences between grodps'will greatly influence
the propagation of subculture conStituénté.

The great contribution that the‘Japanese érimatologists
make is found in the level of their expianations and
theories. Western primatologists afe‘only'beginﬁing to
think about such concepts as personality and culture in
terms of nonhuman primates.

The Japanese data is significant in that it demon-
strates the adaptability and plasticity of a group of non-
human primates: What happens behaviourally is both a

function of the environment and of the group itself.

SPATIAL BEHAVIOUR AND PROXEMICS

Nearly all vertebrates have limited home ranges; far
fewer can be seen to defend actively a portion of thatl
range; excluding conspecifics. A large portion of the
primatological researéh has been concerned with how non-

human primates space'themselves in their range or habitat.
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The terminology associated with this research is very
confused. The case in point here is the concept of
"territoriality". Its popularization has been so con-
founded.as to render it useless as a concept of any
descriptive value. "Home range is the area normally
occupied by an animal throughout its adult life" (Jqlly,
1972: 102). What, in the past, was referred to as
"territory" is defined by Burt (in Jolly, 1972: 103) as

defended area. Kaufman's term "defended territory" (in

Jolly, 1972: 103) becomes redundant in view of the

preceding clarification. Defended area, then, refers to

the whole region where an animal successively wins battles
and drives away its neighbours (Jolly, 1972: 103).

Exclusive area (Kaufman's original term was exclusive

territory) is the area that intra-group neighbours never
enter or enter only on a brief foray, perhaps chasing the
"owners", but do not stop to feed. The concept of core
area (Kaufman in Jolly, 1972: 103) is not much different
from exclusive area: core area is that area where an
animal habitually sleeps, feeds and so on. The area "that
neighbours never enter" may>very well coincide with that
area where an animal habitually "sleeps, feeds and so on".
Inter-individual distances may reflect individual core
areas or individual exclusive areas.

All beﬁaviour must.occur in space, although species

differ markedly in the kinds of environments they select
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and the way they use the space within it, Some animals
make more elaborate and subtle uses of space than do
others. For the primates, strongly social creatures and
heavily dependent on visibn, spatial arrangements eﬁter
into almost every detail of every-day life. Spatial
factors are intimately involved in feeding, resting, and
sleeping; they play an important part in behaviour toward
predators, and are prominent features of social relations
both within and between groups (Mason, 1968: 200).

In nonhuman primates, frée~living social groups are
defined in part bylspatial_criteria,‘but‘the arrangement
of individuals within tﬁose groups - the degree of dis-
peision, the presence of clusters and their'composition -
varies with the particular}species and, indeed, varies
with the particularvgroup of a particular species. Spatial
criteria also vary with the eco-habitat. Inter-species
contrasts have been shown in the size of thé group range,
in the manner in which the range is utilized, and in ﬁhe
relation between the ranges of neighbouring groups (Mason
1968: 200).

htra-group spatial ielations (personal space) ére
technically more difficult to study quantitatively than
inter-group spatial relations (group space). Personal
space and group space are the two sub-areas of Proxemics,
and, even though no primatologists to date have utilized

a proxemic approach, the research heretofore can be divided
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into 1, those studies concerned with ihtraegroup
relations or personal space'(e;g. Goosen, 1973; Sade,
1972), and 2, those studies concerned with inter-
group spatial relations or §roup space (e.g. Carpenter
1965; Devore and Hall 1968; Koford 1965; Mason 1968;
Southwick, Beg and Siddigi 1965).

As my paper is conéerned with personal space and
not group space, I shall not extensively review fhose
studies concerned with group space.

C. Goosen's work with M. speciosa (1973) demonstrates

the nature of the studies heretofore on personal space.

Allogrooming reduces the probability
of walking away in the groomer, and thus
increases the time spent close to the other
monkey; autogrooming seems to have a sim-
ilar effect. The duration of autogrooming
increased in a nonproportional manner by
reduction of locomotion, but the duration
of autogrooming seems to directly reduce
the amount of locomotion. Up to a certain
optlmal value, the duration of autogrooming
increases accordingly as the time spent
close to the other monkey increases. The
duration of allogrooming may be influenced
in the same manner as the duration of
autogrooming.

C. Goosen, 1973: 531
The laboratory apparatus used in this study was an
ideal one in that it permitted the possibiiity of detailed
and accurate inter-individual measurements. The conclusions
(above) are nothing more thah ordinal statements. With
detailed measurements valuable ratio statements could
have been made from this laboratory study._ As it sfands,

the results of this study are confused and confounded -
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confounded in the sense that it is not clear whether it
is grooming that reduces lodomotion or locomotion that
décreasesﬂthe probability of grooming behaviour,'and con-
fused in the sense that I am not at all sure that
locomotion and grooming are alternate behaviours of‘eQual
probability of occurrence.

It is intereéting that as early as 1942, Carpenter
stated that an important cluebto gocial relations in
primate societies is the observed spatial relations of
individuals, sub-groups and organized groups.

| The observed strength of the éttachment

between two individuals may be judged, or

actually measured, by observing for a

period of time the average distance which

separates the two individuals.

C. R. Carpenter, 1942.

Carpenter went on to state:that the total network or
pattern of social relati¢ns in an organized primate society,
undisturbed and living in itg naﬁﬁral‘habitat, can be
expressed in terms of spatial arrangements plus the
quality of behavioural interactions, The character of the
group scatter or spatial distribution varies from species
to species and under different environmental conditions.

Therefore, even though the concept of proxemics is
a relatively new one, the idea of analyzing the spatial
felationships in grbups of nonhuman primétes is not.

Proxemics is largely a discipline of strict but

simple methodology. E. T. Hall, an anthropologist, defined
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proxemics as the study of man's perception and use of
space or "out-of-awareness-distance-setting" (Hall, 1968:
2).

By observing people over a long périod
of time as they use and react to space one
can begin to discern definite patterns of
proxemic behaviour. While photography is
only a supplement to other forms of
observation - an extension of the visual
memory, as it were, - it is an indispensible
aid in recording proxemic behaviours ...
It freezes actions and allows the inves-
tigator to examine sequences over and over
again. The difficulty is to photograph

people without intruding or altering their
behaviour,

Hall, 1965: 88

Most of Hall's methodology is inapplicablevto the
proxemic analysis of nonhuman primate spatial behaviour.
For example, there will never be any questionnéire data
to examine, and there is no proéé, pbétry or ait to
analyze; but his»usé»of_photography éhd ratio measurement
have boundless applications to the analysis of nonhuman
primate spatial behaviour. O. M;‘Watson'(b 1970 ),
another anthropologist, further explicates Hall's work by
reviewing the literature on the spatial behaviour of man
and animals and putting it into Hall's framework.

Hall's only work on proxemics has been done with

H. sapiens. Research on human personal space behaviour
has been extensive (Sommer, 1969; Whyte, 1970). Research
on animal personal space behaviour has been less well-

developed. What research that has been done with animal
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spatial behaviour has dealt with group spacé (Calhoun, 19627
Tinbergen,1953; Davies,1959 ), rather than personal space.
Those studies that have been concerned with personal
space or inter-individual distances have not subjected
themselves to rigourous measurement. Sade (1972) was ,
satisfied with producing a sociogram of a group of

M. mulatta. The results were frequency distributions of

the number of times each individual groomed every other
individual.

Hediger's unique work in zoology and
animal behaviour is particularly important
to proxemics., He has devoted himself to
the study of what occurs when men and
animals interact in the wild, in zoos, and
in circuses as well as in experimental
situations. His studies of the domes-
tication process not only underline the
necessity of thoroughly understanding the
sensory symbolic world of a species (how
it marks its "territory", for example, or
the components that go to make up its '
biotope), but also stress the importance
of knowing the specific way in which the
species handles distance beyond strictly
territorial (group space) considerations
(Hediger 1950, 1955, 1961l). Hediger
distinguished between contact and non-
contact species, and he was the first to
describe in operational terms personal and
social distances. He has demonstrated
that critical distance is so precise that
it can be measured in centimeters.

Hall, 1968: 85
In general, animal studies indicate that individual
distance is learned during the early Years.' At some stage
early in his life the individual learns how far he must

stay from species members. When he is deprived of contact
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with his own kind, as in isolation studies (Harlow, 1971),
he cannot learn proper spacing, which sets him as a.
failure in subsequent social inter-course; he comes too
close and evokes threat displays or staYs too far away
to be considered a member of the group (Klopfef and |
Hailman, 1969: 29). '

It is clear, then, how important an anélysis of
criticai inter-individual distances is to theé under-

standing of the social organization of nonhuman primates.
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Chapter III

" METHODOLOGY

INTRODUCTION

The'general purpose of primatology is to describé
and explain the principlés of nonhuman primate social
organization. This is also the general purpose of this
research. The specific purpose of thisbstudy is to
introduce ratio or precision measurement into behavidﬁral
primatological research.

Previous investiggtors have been content with
"eyeballing" inter-individual distances rather than
measuring or caldulating them. The methods of analysis
employed in this study‘enébled me to calculate (with the
aid of a computer) the actual inte;—individual distances
in centimeters among all the individuals.

Inferences abou£ inter-individual relationships

can be made from the knowledge of inter-individual distances.

THE . ENCLOSURE

The enclosure provided for the group of‘Macéca
silenus group at the Assiniborne‘Park %00 is hexagonal (See
fig. 1, pg. 32 for a plan of the enclosuré). The dimensions
of the enclosure were measured along the exterior walls be-
fore reco:ding any of the data. Each wall is 5.2 meters

long. The diameter from point "x" to point "v" on the

plan (pg. 32) is 10.3 meters. The héight of the enclosure
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is 3;6 metérs, thus making the centre pole, N, 3.6 meters
and the two trees "B" and "C", 3.0 meters in height. The
roof of the enclosure sloped slightly downward, The dis-
tance RS on the plan is 4.9 meters. The plan has béen

drawn to scale: 5.1 centimeters equals 261.6 centimeters.

- THE GROUP
The nucleué of the group, one sexually mature male
and three productive females, has been imported from the
Torino, Italy Zoo in 1964 and 1965.
At the commencement of the present study, there were
twelve individuals. The genealogy provided by Clive Roots,

Director, Assiniboine Park Zoo, follows: _
, d ‘ fer TABLE I BIRTH RECORD

Date &
- | Location | Given Date
INo. Sex |of Birth - |Name _lof Arrival = |Departure
1. | ™ | coliath 7/9/65
, Torino, Italy
2. F 0ld Lady 22/9/64
Torino, Italy
3. F Little Ladyl|22/9/64
Torino, Italy
4. F Granny II 7/10/65 Nursery
Torino, Italy
5. F 1966 A.P.Z.|Thumper 4/5/66
6. F 1966 WPG Little Girl|9/12/66 1X3 Nursery
7. M 1968 WPG Abe _ 24/12/68 1X3 |Nursery
: 21/3/72%
8. M 1969 WPG Joe 31/1/69 1Xx2
9. F 1970 WPG Betty 10/6/70 1x4
10. M 1970 wPG Pat : 7/12/70 1X5




34.

Date & :
1 Location Given Date -

_No. | Sex|: of Birth | Name | of Arrival | Departure
11. M 1971 wpG Erwin 3/1/71 1x2

12. | F | 1971 wea Harriot 3/3/71 1x3

13, M| 1971 WPG 27/10/71 1X4| Died

. 8/11/71

14. M 1972 WPG 1H1 29/4/72 1x2

15, M| 1972 WPG 1H2 14/5/72 1Xx6 Nursery
le. M} 1972 WPG 1H3 15/7/72 1X5

17. 1972 WPG 1H4 24/9/72 1X3

The individuals signified "Nursery" afe not a part
of the group presently under study. They have been re-
moved for a variety of reasons and housed in a separate
enclosure'which is not accessible to the public. The Zoo
‘enforces a seléctive attrition policy. The two parameters
subsumed under this policy are sexual maturity and be-
havioural "pathology“_such that maleé who are attaining
sexual maturity are removed from the group, as is any
individual, male or female, that causes infernal strife in
the group. This policy served the function of‘reducihg or
eliminating two manifestations of aggression: The aggression
associated with a male approaching sexual maturity which
is expressed as ascendancy behaviour, and the aggréssion
that is a result of an idiosyncrasy of a particular
individual.

C. R. Carpenter (1965) has conétructed an'age

classification of offspring as follows:
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INFANT - ONE =~ from birth to 5 - 6 months
INFANT - TWO - from 5 - 6 months to 10 - 12
months
INFANT - THREE -~ from 10 - 12 months to 18 -
20 months
JUVENILE -~ ONE - from 20 - 30 months
JUVENILE - TWO - from 30 - 40 months

"The typolegy developed by Carpenter is used because
it was the first and most extensive of its type. Using
this age - class breakdown, as of January 1, 1973, the

group presently under study contained:

One - JUVENILE -~ Three - Betty

Three - JUVENILE - One's - Pet, Harriot,Erwin
Two - INFANT - Threes - IHI and IH3

One - INFANT - One IH4

Goliath was the only seXually mature propagating male
in the group. 014 Lady and Little Lady and their respective
offspring formed an associatiohal unit. Thumper and her
offspring, Pat and IH3 formed an excluded associational
unit. The other members of the group articulated little
with Thumper and her offspring.

During the course of the study no changes were made
in the group - no individuals were removed and no new
individualszere added. No new births were recorded. This.
produced a constant population of individuals over time - a

group whose numerical stability is reliably ascertained.
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DAILY ROUTINE . OF THE ANIMALS

The animals were fed once a day at approximately
6:30 p.m. They received a varied diet of fruit and
vegetables dependiné on the season and including.such
items as apples, bananas,-orangeé, grapes, raisins,
figs, dates, beets, onions, celery, carrots, Chinese
cabbage, and peanuts. They were also given hard-boiled
eggs, Purina Monkey Chow, alfalfa hay and browse during
the summer months (Roots,'1973) At feeding time,‘the
animals were taken indoors where they ate and passed the
night. At this time they were closed off from the

exterior enclosure. There were artesian water fountains

bbth indoors and outdoors so that the monkeys had a constant

supply of fresh water.

The outdoor enclosure was cleaned daily at
approximately 9:00 a.m. The monkeys were still indoors
at this time. The floor was hoséd down and debris was
picked up. Debris usually consisted of commercial food
thrown into the enclosure by spectators. The monkeys
were allowed to enter the exterior enclosure at

approximately 9:30 a.m.
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METHODOLOGICAL FEATURES

CAMERA

A single lens reflex Asahi Pentax Spbtmati; 500
camera with a 55 mm. lens was}used. The camera was fully
automatic with a manual override so that exposure settings
could be made both automatically and.manua]1y; howevef,

the Settings were manually adjusted.

FILM N
The fi]m used was Kodak Tri-x black and white print
film (ASA_400). A1l the exposed film was processed into

negatives and contact sheets.

DURATION OF THE STUDY

From January, 1973 to April, 1973 preliminary baseline
data were collected while the monkeys'were indoors. The
purpose of the initial observation period was to familiarize
myself with the operations of fhe'zoo and to 1éarn to
identify the individuals in the group.

An attempt was made fo secure photographic records of
the monkéys while they were indoors but this was made-
virtually impossible by luminance problems; consequently,

I relied on visual observation and manual recording. This
consisted of identifying the individuals and marking
~their loci on a schematic sheet (éee fig. 1, p. 32).

There was insufficient data obtained from this initial
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observation period to warrant quantitative analysis.

From May, 1973 to July 9, 1973 extensive daily
observations were made excepting weekends and when the
weather was inclement. Thus there were a total of 50

days of observation time.

Since the primary purpose of a zoo is exhibition, the
200 was not designed to accommodate research activities.
At all times there were spectators who, by their very
presence, made observations difficult. The number of
spectators on the weekends made systematic observation
totally impossible. In addition to simple photographic
obstruction, many visitors harassed the animals by throwing
foreién objects into the enclosure and by feéding the
animals commercial products not intended for these animals.
This upsets the diets of the monkeys and occurred in spite -
of easily viéible signs that state:

PLEASE DQ NOT FEED

Indoors the luminance in the cages was 6f a higher
intensity than the luminance in the "viewing area". This
created a considerable amount of glare. A similar
problem océurred outside and was caused by the roof
of the ehclosure. The front half of the ehclosure was
in sunlight and the back half of the enclosure was
shaded by the roof. Adjustments had to be made in order
to overcome the effects of shooting from bright to dim

conditions and were sufficiently successful.
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PROCEDURE

The purpose of the methodology was to record the
location of each individual in the enclosure through time.
This recdrding of the locations of individuals at successive

points in time produced photographic position fixes.

It often required from fivé to six frames to record
every individual at one time. Care was taken to include
one of the poles or features in the enclosure in each frame
as well as recording the angie from which the shot was
taken. This facilitated identification of individual
monkeys on the contact sheets and negatives. The number of
frames required for each group position fix was recorded
and, when time permitted, the code names for the individuals
were recorded in the space on the photographic record sheets
corresponding to the frame number in which they appeared.
A brief description of the on-going behaviour was also made
on the photographic record sheets. This entire procedure
was repeated every five minutes. This yielded a sequential
rather than a continuous record of every individual's location
in the enclosure through time. Continuous recording would
have yielded a faf more complete record of the behaviour
within the enclosure. Hdwever, it was not feasible to
mount a movie camera in the enclbsu:e bécause the monkeys
would have been easily able to knock the camera down and be-

cause this procedure would have been against zoo policy.
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There were a total of thirty-four rolils of film
exposed. However, seven of the rolis-were ruined. The
remaining twenty-seven rolls contained decipherable data.
With thirty-six exposures per roll, the result was a total

of 952 frames exposed containing analyzable position fix data.

As each roll of film was developed, it was labelled
with a number and date that corresponded with the number
and_date on the notes taken on the same day so that the

. notes and negatives were cross-indexed.
THE PLAN

A plan was made of the enclosure and a cartesian
co-ordinate grid was superimposed on the plan. Four hundred
copies of the gridded plan were made and these served as
transcription sheets. After the film was developed, the
individuals were 1dentified from the negatives and contact
sheets and the code names were placed in the appropriate
spot on the transcription sheets. Each transcription sheet
represented one.position fix locating all the individuals

that were identifiable at a particular moment.

The intersecting lines that formed the grid created
subdivisions was labelled a "unit". Each unit of the grid
was asSighed a numeric code (see schematic p. 32). After
each individual was located on_the grid, he or she was

assigned the code number corresponding to that unit.
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These code numbers were then recorded on IBM fortran
coding sheets. IBM computer cards were punched and presented

to the computer for analysis.

IDENTIFICATION PROBLEMS

It was not a difficult task to identify individual
monkeYé by sight, but, when I was viewing the photogfaphic
data, it was very difficult to identify the "juveniles".

The distinguishing facial features of juveniles are not

fully developed. Perhaps the modulation transfer function

of the camera lens reduces frequencies crucial to makihg

an accurate identification. A lens is more sensitive to some
frequencies or wavelengths than others. It allows some wave-
lengths to paSs through unaffected and reduces or distorts
others. The distorted or reduced wavelengths may be

the ones crucial to accurate identificatidns. Presumably

this could be rectified by superimposing corrective filters
on the camera 1en$ to obviate the problem of frequency
reduction. ‘In this study the problem was off-set by
referring tq the notes on the photographic record sheets

in order to "fix" the juveniles on the transcription

sheets. This was not a fool-proof method and when there was
doubt'ébout who an individual was, he or she, was given the
code 999 (defined as a non-fix). If there was an error, it

was on the side of certainty. This reduced the number
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of fixes to be analyzed but those fixes that were analyzed

contained no doubt with respect to positive identification.

There were a total of 209 possible fixes; however, no

individual was detected a total of 209 times. When an

individual was not detected in a "fix", he or she was sign-

ified by a code 999 or a non-fix.  See table 2 and the
derived graphs, figures 2 and 3 for a breakdown of the

position fixes.
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TABLE 2. EFFECTIVE FIXES AND NONFIXES
INDIVIDUAL No. of Effectiv No. of Nonfixes Total
' Fixes ‘ (Code 999)
Goliath 204 5 209
01d Lady 200 9 209
Little Lady 204 5 209
Thumper 200 9 209
Joe 160 49 209
Betty 174 35 209
Pat 164 45 209
Erwin 158 51 209
Harriot 151 58 209
1H1 171 38 209
1H3 193 16 209
169 40 209
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Effective Fixes

Figure 2,
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CHAPTER 4

RESULTS

In this particular study theré'ére two aspecté.to
the analysis of space. The first is the relationship df the
monkeys to the enclosure - their environment. How do the
monkeys use the space allocated to them? The observational
data provide the answer to this’question. The second
is the relétionship of individual»mohkeys to each other.v
The computer analysis of inter-individual disténces provide
answers to this aspect of the problem. The former is an
ecological problem and the second is a social organization
problem.

The first part of this chapter deals with the
ecological space and the second part deals with the social

space question.

PREFERRED AREAS

Not all areas in the enclosufe were occupied equally.
There were two main areas that the group as a whole used
more than other areas in the enclosure. The two most
important areas were the ledgév(units 313, 413 and 513)

and the sunning area (units 701 and 702).

The Ledge
The ledge was an elevated construction Which the

monkeys used more than any other area of the encldsure.
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As a unit, they spent 29.19 per cent of the total number
of effective fixes on the ledge engaged in huddling
or grooming behaviour. The following table illustrates

this statement.

Table 3
 Number of Number of Number of % of
A times in’ times in times in each

Individual ' Unit 313 Unit 413 Unit 513 fixes
Goliath | 29 27 31 42.65
01d Lady 57 22 3 41.00
Little Lady 45 12 20 37.75
Thumper 9 11 15 17.50
Joe 12 17 3 20.00
Betty 30 . 24 4 33.33
Pat 1 12 1 8.53
Erwin | 12 17 3 20.25
Harriot 29 19 4 34.44
1H1 50 15 1 38.60
1H3 - 9 7 15 16.06
1H4 36 15 - 10 36.09
Total 319 198 110

Composite Total ' 627 29.19




The Sunning Area

The sunning area (units 701 and 702) was defined
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both physically and behaviourally. The sun shone on this

area more than any other area and the monkeys would go to

this area because of the sun. The group as a whole spent

9.87 per cent of its observed time in the sunning area.

The following table illustrates these statements.

Table 4 THE SUNNING AREA

Number of Number of Per Cent

times times of each
Individual in Unit 701 in Unit 702 Individuals
Goliath 22 9 15.19
0l1d Lady 2 15 8.50
Little Lady 9 11 .9.80
Thumper 4 5.00
Joe 5 7.50
Betty 6 18 13.79
Pat 8 6.09
Erwin 4 9 6.33
Harriot 7 15 14.57
1H1 5 15 11.70
1H3 5 6 5.70
1H4 7 __15 13.02
Total 84 128
Composite Total 212 9.87
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AREAS OF INDIVIDUAL USE

Although the group as a whole used two areas of the
enclosure more than any other sinéle area or combination
of units, the group was not always together as a unit.

It is essential, then, that we examine the use of.the

enclosure units by each individual.

In the appendix to this chapter there is a table for

each ihdividual indicating three things:

1. the units occupied for at least one photographic fix.

2. The absolute number of times the individual
occurred in each of these units.

3. the absolute number of occurrences were converted

to a pfrcentage of the total number of effective
fixes. All the percentages should total .

100 per cent/ however, in some cases this does
not occur because of the "rounding off"
procedure that was employed. Decimals were
rounded off to the nearest one-one hundredth.

Because M. silenus is arboreal and because other

investigators (e.g. F.D. Burton, 1972) have documented
preferred use of a sunning area, it was hypotheéized that
Goliath would have spent most of his time in either 701--

702 or 311 - 321 (either the sunning area or the left

tree respectively) engaged in vigilation or siesta. However,
this appeared not to be the case. He spent most of his

time on the ledge grooming, being groomed, huddling or

1

Both the absolute number of occurrences and the
percentages are presented in descending order of frequency
of ocgurrence. »
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sleeping. Combining all three sections of the ledge

(unifs 313, 413, and 513), Goliath spent 42.64 per cent

Qf his time on the ledge. He spent 15.19 per cent of his
time in the sunning area, vigilating , sleeping or grooming
and decreasing amounts of time in the other areas of the
enclosure. He occupied the left tree a total of seven

times and was never observed in the right tree. The left
tree was not .occupied as often as observaﬁion would have led

me to believe. (See table 5, "Goliath", p. 59 )

Because the ledge was shown to be a preferred area for
the group (Table 3, p.46° ) it was hypotheéized that 01d
Lady would spend most of her time on the ledge and this
appeared to have béen the case. She spent a total of
41.00 per cent of her time on the ledge, and 8.50 per
cent of her time on the sunning area (units 701 and 702).
In other words, virtually half of her time was spent in these
two‘éreas, the remainder of her time was distributed in

decreasing proportions over other areas of the enclosure.

0ld Lady was rarely found in units 513 or 701. 1In
other words, she restricted herself to units 313 and 413

of the ledge and to unit 702 of the sunning area.

An unexpected finding was that 01d Lady spent five
per cent of her time in Unit 503 which had heretofore
been thought of as Thumper's exclusive area.

(See Table 6, "0ld Lady", p. 60 ).



50.

Little Lady was.in estrusfor part of the duration of
the study. She spent most of her time on the ledge,
primarily in unit 513, and in the sunning area, usually
in unit 702. Like 01d Lady, Little Lady also, unexpectedly,
spent a fair amount of time in unit 503. (See table 7,

"Little Lady", p. 61)

Thumper spent more time in any one single unit than
did any other individual, with the exception of Thumper's
two offspring. She spent 44.00 per cent of her time in
unit 503.° Surprisingly, she also spent a fair amount
of time‘on'the ledge (17;50 per cent), however, this usually
occurred when no one else was there. She spent only
five per cent of her time in the sﬁnning area and, again,

usually when no one else was there.

In this case, numerics corrected a possible experimenter
bias. I thought that Thumper restricted herself almost

totally to unit 503. (See table 8, "Thumper", p.52')

Joe was the oldest offspring of 01ld Lady. He spent most
of his recorded timé on the ledge (20.01 per cent) and 7.51
percent of his time iﬁ the sunning area (units 701 and 702);
however, he was not-détedted a great deal of the time
(see table 1, p 33 ). For the most part Joe was engaged

in play of various types with Erwin. (See table 9,"Joe", p.63)
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Betty was an offspring of Granny II who Had been
removed from the group prior to this study. She spent
most of her time on the ledge (33.30 per cént)‘énd in
the sunning area (13.79 per cent). She also spent a fair
amount of time with Thumper in unit 503 (6.32 per cent).
The fact that Betty was the offspring of Gfanny 11,
Thumper's former cohort, may account for her affiliation
with Thumper. Betty was a fully integrated member of the
group in spite of this association with what appeared
to be a peripheralized individual. (See table 10, "Betty"

p. 64 ).

Pat was the older of Thumper's two offspring. He
spent 22.56 per cent of his time in unit 503 with Thumper
and 7.93 per cent in the adjacent unit 403. Pat was ndt
detected a great deal of the time; this was probably because
he was obscured by other individuals. He was, by and
large,_a "loner" that is, he play and cavorted by himself.

(See Table 11, "Pat", p.65 ).

Erwin was Joe's younger brother and the second
offspring of 0l1d Lady. The high number of nonfixes
recorded for Erwin (Table_12,p.66) was a result
of the large amount of time he spent play-chasing with
Joe. When Erwin was stationary long enough to be "fixed",
he spent the majority of his time on the ledge (20-25
per cent), and in the sunning érea (8.23 per cent).

(Ssee table 12, "Erwin", p.66 ).
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Harriot was the oldest remaining offspring of
Little Lady. She spent a great deal of her time on the
ledge (34.44 per cent) and in the sunning area (14.57
per cent). She often could be found in the same unit'as_
Goliath but only when Little Lady, her mother, was there.

(See table 13, "Harriot", p. 67 )

In geneial the infants could be found where their
respective mothers_Were, that is, théy spent more time
with their mothers than with any other individual. Little
Lady's year old infant, 1H1, spent most of his time on
the ledge (38.01 per cent) and in the sunning area
(11.69 per cent). (Sge‘table 14,’"1Hl", P-68 ) These
figures very closelyvresemble those for 0l1d Lady. IH3,
the most recent offspring of Thumper, spent virtually
the same émount of time in unit 503 as did Thumper.

In fact, all the percentages for both individuals are very

similar indeed. (See table 15, "1lH3", p.g9 )

Little Lady's most recent offspring, 1H4, spent most
of her time with her mother on the ledge and in the sunning

area. (See Table 16, "1H4", p.70 )
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PART II

The computer program was designed to calculate the
average linear distance between every individual at every
fix taken thoughout the course of the study. Table 17

(p. 54) is the computer summary of the data.

I have made an arbitrary classification of the
distances, those distances from 1 to 100 cenimeters are
labelled "short" mean linear distances; those distances from
101 to 250 centimeters are "medium" mean linear distances
and those distances which include and exceed 251 centi~

meters are "long" mean linear distances.

The standard deviations which are designated in
Table 17 (p.54) are measures of the variability of each
distance; The factor, N, is the number of distances
calculated between the two individuals. For example
Goliath was, on the average, 273.85 cm. or 27.39 meters
frqm 0l1d Lady. There was,_however, a great deal of
variability in the inter-individual distances of Goliath
and 01d Lady - sometimes they were close to each

other, and at other times they were very far away.

Goliath was, on the average, closer to Little Lady
than to any other individual. Little Lady's condition

of oestrus would at least partially account for the




Joe
Bet.
Pat
Erw.
Har.
IH1
IH3.

IH4

273.85
187.19 *
N=195

194.32
201.87
N=199

325.12

178.31
N=196

323.77
192.97
N=156

333.88
191.13
N=172

371.66
214.77
N=160

320.36
192.49
N=154

307.98
191.26
N=149

282.89
190.41
N=166

1338.68

172.52
N=189

270.64
198.07
"N=166

Gol.

207.1¢9
205.92
N=197

326.64
155.40
N=192

288.97
203.73
N=153

233.35
209.37
N=169

331.73
183.60
N=157

275.43
197.34
N=151

179.80
204.34
N=149

79.01
165.59
N=168

330.01
160.49
N=185

155.35
198.30
N=162

O.L.

350.17
174.46
N=197

315.42
188.91
N=157

293.92
191.77
N=172

370.60
187.64
N=163

306.93
187.03
N=156

243.22
120.91
N=149

213.49
205.29
N=170

356.22
176.51
N=190

127.22
186.40
N=168

L.L.

337.19
165.11
N=153

266. 36
172.81
N=170

272.54

245.68

N=159

322.32
164.56
N=151

321.76
160.86
N=146

327.21
150.42
N=164

25.55
80.00
N=192

332.16
168.12
N=164

Th.

264.28
205.94
N=134

328.31
190.65
N=129

69.30
133.63
N=151

238.08
204.88
N=121

263.52
216.25
N=131

336.51
168.46
N=148

273.16
208.00
N=132

Joe

* Standard deviation

327.40
200.12
N=137

253.55
207.67
N=136

132.35
198.74
N=146

205.77
200.06
N=143

266.81
169.74
N=164

233.78
202.05
N=146

Bet.

295.50
191.64
N=130

312.81
191.76
N=116

315.03
120.41
N=132

254.92
238.07
N=154

315.51
190.03
N=133

Pat

248.48
209.63

N=121

254.48

215.18

N=130

321.32
166.65
N=147

258.96
199.07
N=131

Erw.

143.86
185.94
N=125

319.65.

165.19
N=141

186.35
191.01
N=127

Har.

323.57
154.44
N=158

83.41
162.97
N=155

IHl

326.37
168.76
N=158

IH3
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average close spacing. It is significant that Goliath
was consistently furthest away from Pat, Thumper's older

offspring. (See Table 18, "Goliath", p.71 )

O0ld Lady was consistently closest to her own infant,
1H1. One would expect this because of the very nature
of the traditional mother - infant relationship. She
was also, on the average, closer to 1lH4 than this infant
was to its own mcher, Little Lady. On several occasions,
O0ld Lady baby tended 1H4 while Little Lady was with Goliath.
0ld Lady was»furthest away from Thumper, Pat and 1H3.

(See. Table 19, "01d4 Lady", p.71 ).

Little Lady was consistently closest to her own infant,
1H4, but this distance was considerably greater than
the other two mother -infant disténces, i.e. 01ld Lady and
1H1 and Thumper and 1H3. Little‘Lady was furthest away from
Thumper, Pat and 1H3 throughout the study. (see Table 20,

"Little Lady", p. 71 ).

Of the three mother - infant pairs, Thumper and 1H3,
her infant, had the smallest inter-individual distance.
Thumper had a long mean linear distances from every other
member of the group except Betty. Betty was the offspring

of Granny II, who was Thumper's cohort in "terrorizing"
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the rest of the group before Granny II's removal from the

group. (See table 21, "Thumper", p.72 )

Erwin was Joe's "play partner" - they were
consistently found chasing each other or wrestling.
Irwin was the only individual who was within a "short"
linear distance of Joe. The other juvenile,
Harriot was the only individual within tﬁe "medium"
range of avérage linear distances. The distance between
every other member of the group and Joe fell into the "long"
classification. (See table 22, "Joe", p.72 and

table 25, "Erwin" p. 73 )

Betty occasinally sat with Thumper and IH3 in unit
002 and also with the core of the group‘on the ledge and
in the sunning area. She was,.however, closest to the
other female juvenile, Harriot. (See table 23, "Betty“

pP. 72)

Pat, Thumper's older offspring tended to be a loner,
off amusing himself with sticks or caﬁdies that visitors
threw into the enclosure. He had no play partner. All his
distances fell into the "medium" and "long"

categories. (See table 24, "Pat", p. 73)

All Harriot's distances were medium and long
distances. She was closest to the other female juvenile,
Betty. Her next closest association was with 0ld Lady's

infant 1H1 and then with 014 Lady herself.
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One would have expected that the infants would
have been consistently closest to their respective mothers

and this was indeed the case for two of the three infants.

0ld Lady's infant, 1H1 had twd short distances. He
was closeét to his own mother,‘Old Lady, and then to
1H4, Little Lady's most recent offspring. The short
distance betWeen 1Hl and 1H4 is due to the short inter-
individual distances between their respective mothers.
1H1 and 1H4 were not "play partners"; only on a few occasions
were they seen to play-wrestle with each other and, on one
occasion, l1H1l mounted 1H4. lH4 Was closest to 1H1
rather than to his own mother, Little Lady because much

of her time was spent with Goliath.

Thumper's infant, 1H3, had one short distance,
with his mbther. The next closest distance was to Pat,
Thumper's older offspring and the rest of the

| distances fell into the "long" category.

Salient Results

In general, short average linear distances occurred
in mother - infant_dyads and play or associational
partner dyads. Long distances were found between the
tri—associétional,unit of Thumper, Pat and lﬁ3 and

the other members of the group, and between the juveniles
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and the other members of thevgroup.

The sunning area was not as important as I thought
it would have been. Other research (e.g. Burton, 1972)
has indicated that monkeys demonstrate an affinity for
sitting in the sun during siestas, but this was not bdrne

out in this study.

The left tree was also not as important as I thought

it would have been. I expected high use of both trees

because M. silenus is arboreal. The righttree was used

on only four occasions and this was by 0ld Lady.

Littly Lady was consistently closer to Goliath than
either of the other two mature females, 0ld Lady and

Thumper.

Joe and Erwin formed a same-sex sibling "play pair"

which was reflected in their consistent close spacing.
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TABLE 5
GOLIATH
' NUMBER OF TIMES PER CENT
UNIT IN UNIT '
513 31 o 15.20
313 29 14.20
413 27 13.24
701 : 22 10.78
503 13 5.88
702 9 4.41
203 9 4.41
200 7 3.43
600 7 3.43
601 6 2.94
400 6 2.94
321 5 2.45
521 5 2.45
500 4 1.96
502 4 1.96
511 3 1.47
300 3 1.47
301 2 0.98
311 2 0.98
501 2 0.98
100 2 0.98
602 1 0.49
401 1 0.49
602 1 0.49
303 1 0.49
202 98.50

Total
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TABLE 6 '

OLD LADY

NUMBER OF TIMES , '
IN THE UNIT PER CENT

UNIT
313 57 28.50
413 22 11.00
702 15 7.50 -
500 12 6.00
503 | 10 5.00
602 8 - 4.00
203 8 4.00
511 6 3.00
200 6 3.00
400 5 2.50
321 4 2.00
001 4 2.00
513 3 1.50
311 3 1.50
501 3 1.50
521 3 1.50
100 3 1.50
600 3 1.50
002 3 1.50
701 2 1.00
401 2 1.00
301 2 1.00
300 2 1.00
102 2 1.00
302 2 1.00
502 2 1.00
601 2 1.00
603 2 1.00
512 1 0.50
402 1 0.50
403 1 0.50
101 1 0.50

Total 200 100.00
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"TABLE 7

LITTLE LADY

NUMBER OF

TIMES :

UNIT. IN THE UNIT _ PER CENT
313 45 22.06
513 20 9.80
413 12 5.88
702 | 11 5.39
503 , 11 5.39
600 10 . 4.90
701 9 4.41
203 9 4.41
500 7 3.43
200 7 3.43
300 6 2.94
511 6 2.94
501 5 2.45
400 5 2.45
601 4 1.96
502 4 1.96
602 3 1.47
302 3 1.47
521 3 1.47
100 3 1.47
301 3 1.47
321 3 1.47
401 2 0.98
001 2 0.98
603 2 0.98
002 2 0.98
402 2 0.98
202 1 0.49
311 1 0.49
301 1 0.49
103 1 0.49
101 1 0.49

TOTAL 204 ' 99.97
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TABLE 8

THUMPER

NUMBER

OF TIMES
UNIT | IN THE UNIT | ___PER CENT
503 88 44.00
513 15 - 7.50
002 12 ‘ 6.00
413 11 - 5.50
313 9 4.50
200 7 3.50
602 6 3.00
702 6 3.00
701 4 2.00
500 4 2.00
603 3 1.50
403 3 1.50
501 3 1.50
600 3 1.50
301 3 1.50
103 3 1.50
303 2 1.00
502 2 1.00
203 2 1.00
001 2 1.00
401 2 1.00
313 2 1.00
601 2 1.00
400 1 0.50
402 1 0.50
600 1 0.50
521 1 0.50
102 1 0.50
300 1 0.50"

Thumper spent more time in one unit than did any other
individual, with the exception of Thumper's two

offspring.

Total ' : 200 100.00
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TABLE 9
'JOE
NUMBER OF
TIMES

UNIT IN THE UNIT ‘ PER . CENT -
413 17 10.63
313 12 7.50
300 12 7.50
702 7 4.38
411 7 4.38
511 6 3.75
521 6 3.75
501 6 3.75
600 6 3.75
421 6 3.75
701 5 3.13
200 5 3.13
001 5 3.13
012 5 3.13
002 4 2.50
500 4 2.50
503 4 2.50
403 4 2.50
512 3 1.88
311 3 1.88
302 3 1.88
400 3 1.88
310 3 1.88
321 3 1.88
513 3 1.88
401 2 1.25
203 2 1.25
101 2 1.25
721 2 1.25
402 1 0.63
502 1 0.63
301 1 0.63
022 1 0.63
103 1 0.63
601 1 0.63
602 1 0.63
123 1 0.63
510 1 0.63
412 1 0.63
TOTAL 160 100.12




TABLE 10

BETTY

NUMBER OF TIMES

UNIT IN THE UNIT PER CENT
313 30 17.24
413 24 13.79
702 18 10.34
503 | 11 - 6.32
203 7 4 4.02
002 7 4.02
501 7 4.02
701 6 3.45
300 6 3.45
200 6 3.45
302 5 2.87
513 4 2.30
511 4 2.30
102 4 2.30
500 4 2.30
303 4 2.30
400 3 1.72
103 3 1.72
600 3 1.72
301 2 1.15
403 2 1.15
603 2 1.15
001 2 1.15
602 2 1.15
601 2 1.15
100 1 0.57
401 1 0.57
521 1 0.57
101 1 0.57
311 1 0.57
411 1 0.57

TOTAL : 174 99.95
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TABLE 11

PAT
: NUMBER OF TIMES '
UNIT IN THE UNIT ©_PER CENT
503 37 22.56
403 13 7.93
413 12 . 7.32
002 . 10 6.10
200 9 5.49
701 8 4.88
001 7 4.27
501 6 3.66
101 6 3.66
012 6 3.66
203 4 2.44
301 4 2.44
603 3 1.83
411 3 1.83
502 3 1.83
402 3 1.83
500 3 1.83
400 3 1.83
602 2 1.22
303 2 1.22
700 2 1.22
600 2 1.22
300 2 1.22
210 1 0.61
513 1 0.61
313 1 0.61
302 1 0.61
401 1 0.61
601 1 0.61
201 1 0.61
022 1 0.61
113 1 0.61
321 1 0.61
100 1 0.61
102 1 0.61
410 1 0.61
011 1 0.61

TOTAL le64 100.03
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TABLE 12
ERWIN
: NUMBER OF TIMES
UNIT IN THE UNIT PER CENT
413 17 10.76
313 12 7.59
702 9 5.70
300 8 5.06
311 7 4.43
511 6 3.80
503 6 3.80
500 6 3.80
400 6 3.80
521 5 3.16
001 - 5 3.16
302 5 3.16
701 4 2.53
403 4 2.53
002 4 2.53
501 4 2.53
600 4 2.53
513 3 1.90
421 3 1.90
301 3 1.90
200 3 1.90
411 3 1.90
402 2 1.27
203 2 1.27
101 2 1.27
012 2 1.27
321 2 1.27
401 2 1.27
310 2 1.27
401 1 0.63
502 1 0.63
602 1 0.63
303 1 0.63
022 1 0.63
220 1 0.63
103 1 0.63
601 1 0.63
221 1 0.63
223 1 0.63
210 1 0.63
512 1 0.63
123 1 0.63
510 1 0.63
412 1 0.63
200 1 0.63
612 1 _0.63
TOTAL 158 99.97




TABLE 13

HARRIOT
NUMBER OF TIMES
UNIT ~IN THE UNIT - ' PER CENT
313 29 19.21
413 19 12.58
702 15 9.93
400 8 5.30
200 8 5.30
203 7 4.64
701 7 4.64
503 7 4.64
300 6 3.97
500 5 3,31
600 4 2.65
303 4 2.65
513 4 2.65
521 3 1.99
001 3 1.99
602 3 1.99
311 2 1.32
601 2 1.32
402 2 1.32
301 2 1.32
511 2 1.32
512 1 0.66
103 - 1 0.66
403 1 0.66
101 1 0.66
002 1 0.66
100 1 0.66
102 1 0.66
502 1 0.66
501 1 - _0.66

TOTAL 151 99.98
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TABLE 14

IHT

NUMBER OF TIMES

UNIT IN THE UNIT PER CENT
313 50 29.24
413 15 8.77
702 15 8.77
503 11 : 6.43
602 8 - 4.68
500 8 4.68
200 7 4.09
203 7 4.09
701 5 2.92
302 4 2.34
001 4 2.34
601 4 2.34
501 3 1.75
403 3 1.75
600 3 1.75
402 2 1.17
300 2. 1.17
002 2 1.17

400 2 1.17
502 2 1.17
101 2 1.17
513 1 0.58
411 1 0.58
102 1 0.58
301 1 0.58
012 1 0.58
103 1 0.58
703 1 0.58
401 1 0.58
100 1 0.58
511 1 0.58
521 1 0.58
311 1 0.58

TOTAL 171 99.92
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TABLE 15

 IH3

NUMBER OF TIMES

UNIT _IN THE UNIT PER CENT
503 85 44.04
513 15 7,77
002 11 5.70
313 9 4.66
403 8 4.15
413 7 3.63
200 6 3.11
702 6 3.11
701 5 2.59
602 4 2.07
603 4 2.07
301 4 2.07
203 3 1.55
501 3 1.55
600 2 1.55
300 2 1.04
502 2 1.04
001 2 1.04
401 2 1.04
601 2 1.04
500 2 1.04
103 2 1.04
402 1 0.52
012 1 0.52
511 1 0.52
100 1 0.52
102 1 0.52
113 1 0.52
400 1 0.52
3 100.54

TOTAL 19
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TABLE 16

IH4
, NUMBER OF TIMES : -
UNIT IN THE UNIT PER CENT
313 36 21.30
413 15 8.88
702 15 8.88
503 15 - 8.88
513 10 5.92
203 9 - 5,33
701 7 4.14
500 7 4.14
200 7 4.14
300 5 2.96
601 4 2.37
600 4 2.37
602 3 1.78
302 3 1.78
001 3 1.78
403 3 1.78
401 3 1.78
402 2 1.18
002 2 1.18
301 2 1.18
603 2 1.18
101 2 1.18
400 2 1.18
502 2 1.18
501 1 0.59
100 1 0.59
411 1 0.59
012 1 0.59
103 1 0.59
303 1 0.59
321 1 _0.59

TOTAL ' 169 100.60
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GOLIATH
DYADIC PARTNER AVERAGE LINEAR DISTANCE
Little Lady 194.32
TH4 270.64
0ld Lady 273.85
IHI 282.89
Harriot. 307.98
Erwin 320.36
Joe 323.77
Thumper 325.12
Betty 333.88
IH3 338.68
Pat 371.66

TABLE 19

OLD LADY
DYADIC PARTNER _AVERAGE LINEAR DISTANCE
IHI 79.01
IH4 155.35
Harriot 179.80
Little Lady 207.19
Betty 233.35
Goliath 273.85
Erwin 275.43
Joe 288,97
Thumper 326.64
IH3 330.01
Pat 331.73

TABLE 20

LITTLE LADY

DYADIC PARTNER

IH4 _
Goliath
0l1d Lady
IHI
Harriot
Betty
Erwin
Joe
Thumper
IH3

Pat

AVERAGE LINEAR DISTANCE

127.22
194.32
207.19
213.49
243.22
293.92
306.93
315.42
350.17
356.22
370.60
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DYADIC PARTNER

TABLE 21

THUMPER
DYADIC PARTNER AVERAGE LINEAR’DISTANCE
IH3 25.55
Betty 266.36
Pat 272.54
Harriot 321.76
Erwin 322.32
Goliath 325.12
0ld Lady 326.64
IHI 327.21
IH4 332.16
Joe 337.19
Little Lady 350.17

TABLE 22

JOE
DYADIC PARTNER AVERAGE LINEAR DISTANCE
Erwin | 69.30
Harriot 238.08

- IHI 263.52

Betty 264.28
IH4 273.16
014 Lady 288.97
Little Lady 315.42
Goliath 323.77
Pat 328.31
IH3 336.51
Thumper 337.19

TABLE 23

BETTY

AVERAGE LINEAR DISTANCE

Harriot
IHT

OLd Lady
IH4
Exrwin
Joe
Thumper
IH3
Little Lady
Pat
Goliath

132.35
205.77
233.35
233,78
253.55
264.28
266.36
266.81
293,92
327.40
333.88
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TABLE 24

PAT
DYADIC PARTNER AVERAGE LINEAR DISTANCE
IH3 254.92
Thumper 272.54
Erwin 295,50
Harriot 312.81
IHI 315.03
IH4 315.51
Betty 327.40
Joe 328.31
0ld Lady 331.73
Little Lady 370.60
Goliath 371.66

TABLE 25

ERWIN
DYADIC PARTNER ' ’ e AVERAGE LINEAR DISTANCE
Joe 69.30
Harriot 248.48
Betty 253.55
IHI 254.48
IH4 258.96
0ld Lady 275.43
Pat 295.50
Little Lady 306.93
Goliath 320.36
IH3 321.32
Thumper 322.32

TABLE 26

HARRIOT

DYADIC PARTNER

AVERAGE LINEAR DISTANCE

Betty

IHT

0ld Lady
IH4

Joe »
Little Lady
Erwin
Goliath

Pat

IH3

Thumper

132,35
143.86
179.80
186.35
238.08
243,22
248.48
307.98
312.81
319.65
321.76
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TABLE 27

IHI
DYADIC PARTNER AVERAGE LINEAR DISTANCE
0ld Lady 79.01
IH4 83.41
Harriot 143.86
Betty 205.77
Little Lady 213.49
Erwin 254.48
Joe 263,52
Goliath 282.89
Pat 315.03
IH3 323.57
Thumper 327.21

TABLE 28

IH3
DYADIC PARTNER AVERAGE LINEAR DISTANCE
Thumper 25.55
Pat 254.92
Betty 266.81
Harriot 31%9.65
Erwin 321.32
IHI 323.57
IH4 326.37
0l1d Lady 330.01
Joe 336.51
Goliath 338.68
Little Lady 356.22

TABLE 29

- IH4

DYADIC PARTNER

_AVERAGE LINEAR DISTANCE

IHI
Little Lady
0ld Lady
Harriot
Betty
Erwin
Goliath
Joe

Pat

IH3
Thumper

83.41
127.22
155.35
186.35
233.78
258.96
270.64
1273.16
315.51
326.37
332.16
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CHAPTER 5
DISCUSSION

One of the original questions that was addressed to
this research was: Is there such a phenomenon as personal

space in this groupbof M. silenus and, if so, what are its

attributes in terms of size and shape? The answer to this
question proceded in a slightly different fashion than

was originally intended at the outset of the study. Because
of the way in which the data were analyzed it was not
possible to specify the actual shape and size of each
individual's personal space. The data were analyzed in a
linear fashion. This meant that I.could demonstrate

‘that there was personal space in this group of M. silenus

but that I could not specify its parameters in terms

of size and shape.

The "areas of most use" analeis permits one to see
how ffequently sub-areas ér units.of the enclosure were
occupiediand bylwhom. Statements proceeding from this
analysis are nominal and ordinal statements in that they

specify the units occupied and the frequency of occupation.

PREFERRED AREAS

Each‘individuél spent a substantial proportion of
his or her time on the ledge or in the sunning area. In
other words, the two most importént‘areas in the enclosure
were the ledge and the sunning area. The group as a

whole and on the average, spent 9.87 per cent of its time
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in the sunning area (units 701 and 702) and 39.06 per cent-
of its time on the ledge (units 313, 413 and 513).

(Tables 3-4 pp 46-47.)

At firét it was thought that unit 503 was the e#qiusive
area of Thumper and 1H3 (i.e. no one else entered this
area) ; >however, this was not the case. Other individuals
did enter this unit. 1In fact, every individual entered
unit 503 at one time or another. Occasionally this occured
when Thumper was aiso in unit 503, but usually when she was
not. This demonstrates quite clearly that use of numerics
can confirm or, in this case, correct the investigators
hypotheses. Thumper was not prevented from sitting on the
ledge or in the sﬁnning area (Tables 3-4,pp 46-47) but fhis
only occurred when no other individual was in these units
at the time. When the other members were in the preferred
areas, Thumper and 1H3 did not approach these areas. 1In
other words, Thumper and 1H3 did not approach the core

of the group while they were in the preferred areas.

This might be explained by Thumper's past history.
Before Granny IT was removed from the group, she and
Thumﬁer used to "terrorize" thé other members of the group
(MacKendric, 1973). After Granny II's removal Thumper had
no associational partner and has been maintained as
a social isolate ever since. It would be inaccurate to
state that Thumper was completely excluded from the
group. In her position as a social isolate she was never-

theless a very functional member of the total group structure:
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or she would not have been able to mediate effectively
the two quarrels she did without retaliation from the
other members of the group. She was not totally
shunned‘because other individuals did enter unit 503.
On at least four occasions all the members of the group

wére in unit 503.

ARBOREALITY AND OCCUPATION OF ELEVATED LOCI

As stated earlier, the ledge was the most frequently
occupied area of the enclosure.' The ledge was an elevated
platform approximately five feet long and one foot

wide that was free-standing in the enclosure.

It had been hypothesized that both of the trees in the
enclosure ‘should have exhibited equal usage because there
was nothingvstrikingly”different between them. However,
the right tree (units 511 and 521) was scarcely used at all
and the left tree (units 311 and 321) was occupied not
much more. Only 01d Lédy occupied the right tree although
she did so infrequently. Goliath and Little Lady were the
only individuals who occupied the left tree for any

prolonged period of time.

The trees were closer to the public than the ledge, .

but this is probably not the overriding explanation for the



low frequency of occupation of the trees. The presence

of the spéctators did not appear to influence the monkeys'
use of space since they occupied all parts of the enclosure
even those close to the front. Perhaps the ledge served as
a Substitute for the trees. The ledge p;ovided~a greater
seating capacity than’the trees. Only two or three
individuals could sit in either of the trees at one time;
however, several individuals could sit on the ledge at

the same time.

THE SUNNING AREA

Other investigators'have demonstrated that monkeys
show an affinity'for'the sun behaviourally expressed as
"siestas" (e.g. Burton, 1972), so it was not surprising to

see that the data supported this.

PROXIMAL RELATIONSHIPS

Certain roles and the behaviour patterns aésociated
with those roles require consistent close spacing of at
~least two individuals. I have defined relationships of
this type PROXIMAL RELATIONSHIPS. There are four such
relationships that could be identified in this group of

M. silenus: consort-pair relationships, mother-infant

relationships, play-partner relationships and associational-

partner relationships.

”A7g -
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CONSORT-PAIR RELATIONSHIPS

Consort behaviour by its very natufe is manifested by
éonsistent close spacing. During the course of the study,
both Little Lady and 01d Lady showed visible signs of the |
oestrus condition. They were not in oestrus
concurrently. Goliath was observed to mount both these
individuals, although it appeared that Little Lady was
Goliath's “preferred sex partner". Goliath was, on the
avefage, closer to Little Ladybthan to 0ld Lady. Even when
Little Lady was not visibly in oestrus and when 01d Lady was
visibly in oestrus, Goliath continued to seek ouf and
mount Little Lady. Little Lady was the younger of the two
individuals. Other investigators (e.g. Burton, 1972) have
found evidence of such preference of the young individual

for the consort partner.

The consistent close spacing of Goliath and. Little
Lady supports, in part, Zuckerman's opinion that the sex-
bond is an important factor in the social organization and.
cohesion of the non-human primate groups. However, another
type of prOximalnrelationship consistently demonstrated
smaller inter-individual distances than did the consort-

pair relationships, and this was the mother-infant relationship,



MOTHER-INFANT RELATIONSHIPS

There were three mother-infant'relationsﬁips; 0ld
Lady and 1H1l, Little Lady and 1H4, and Thumper and 1H3.
The natufe of the role "mother" necessitates close contact
between the mother and her infant. Mothers feed, groom and

cuddle their offspring. The infants in this group of

M. silenus were rarely away from their mothers.

Thumper and 1H3 demonstrated the smallest average
inter-individual disfances; Little Lady and 1H4
demonstrated the largest average mother-infant inter-
individual distances with 01d Lady and 1H1 falling in the
middle. The fact that not all mother-infant relationships
were exactly alike was reflected by the variation in the

inter-individual distances.

Excebt for the play-pair of Joe and Erwin, the mother-
infant distances were the smaliest distances generated by
proximal relationships. This is positive support for Gartlan's
idea about the importance of the mother-infant relationship

in the structuring of non-human primate societies.

A role that arose from the mother-infant relationships
was that of BABYTENDER; A.babytender can be defined as
a "temporary substitute mother", thét is, the babytender
perfofms-thé}functions of a mother in the mother's. temporary

absence. A babytender is usually a mother herself in

this group of M. silenus.
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While Little'Lady was consorting with Goliath, 01d
Lédy_babytended Little Lady's infanﬁ, 1H4. - 01ld Lady was,
on the averaée, 2.12 times as ciése to 1H4 as to 1H3,
Thumper;s infant. At no timé was Thuﬁper's infant babytended

by any other member of the group.

Little Lady and Goliath were also observed to babytend.
Towards the end of the study, 0l1d Lady was visibly in oestrus
and while she was in consort with Goliath, Little Lady
babytended 1H1, but not to the extent that 014 Lady
babytended 1H4. ‘Little Lady, as Goliath's preferred
consort partner, spent more fime away from her infant than
did 01d Lady and, aé a result, 1lH4 would have more need
of a babytender than 1Hl. One can see here that the
same role can be filled by different individuals at
different times or under different circumstances (as

predicted by Gartlan, 1972).

Goliath babytended (played with) 1H1, 1H4, Joe and
Erwin. This usually océurred in the evening just before
feeding time. While Goliath was engaged in this activity,
0l1d Lady and Little Lady were usually sitting in
proximity to each other. Thumper was not observed to

babytend anyone.




These data are further evidence for babytending behaviour
in non-human primates. To date, three species of
Macaca have been shown to exhibit this behaviour"

M. fuscata (Itani in Imanishi, 1963) M. sylvanus,
(Burton, 1972.a.b.; Deag and Crook, 1970) and now M. silenus

PLAY-PARTNER AND ASSOCIATIONAL-PARTNER RELATIONSHIPS

I’witnesséd only ome juvenile male play-pair. = Joe and
Erwin played with each other consistently (averaée linear
distance was 69.30 centimeters, sd. 133.63). This proximal
relationship was also reflected iﬁ the high number of non-
fixes (codé 999) for both individuals. They were seldom
observed sitting or stationary but rather play-

chasing and play-wrestling.

There were no infant play groups observed. Eveﬁ
when 0l1d Lady babytended 1H4, 1H1 and 1H4 just sat
parallel to each other with little or no interaction.
Apparently this is aberrant for Macaca (Burton, 1973). To-
wards the end of the study occasional play-type interactions

occurred.

Play-groups have been found to be organized around a
"same-sex" factor (Quiatt,1972). Even though Joe
was two years older than Erwin, they formed a piay pair.
It must be pointed out, however, that Joe and Erwin
were siblings as well as being the same sex aﬁd this

relationship is probably the overriding factor in their

~consistent close spacing.
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0l1d Lady and Little Lady were an associational unit,
which was reflected in their average inter—individﬁal’distance.
They were in proximity to each other when they were not
with Goliath. This associationvcan not be explained by
similar age because Little Lady was the younger of the'
two. They were both the same sex and they were shipped
from the Torino Zoo together; so that both these factors:
same sex and ipdividual history'seem to be the accounting

factors in this case.

Although Harriot and Betty were never observed
to play, they were frequently found in proximity to each other.
Betty was the offspring of Granny II and was, on several
occasions, observed sitting with Thumper and 1H3. However,
this articulation with the isolated member did not seem to
affect her relationships with the other members of the

group.

- Pat, Thumper's older offspring, did not have a play-
partner. He was most often alone and was seldom the
recipient of any grooming. This was reflected in the condition
of his hair which was matted and generally "scruffy-looking"
By contrast all the other members had a grooming

relationship including Thumper.
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AGGRESSION

In the past studies on caged primates have
emphasized aggressive episodes. Because this group of

M. silenus was caged, it was hypothesized that there would

be a high incidence rate of aggression. However, there were
only fqur episodes of aggression recorded. On two of these
occasions, Goliath,»the mature male, mediated the

"quarrel" and, on the othér two occasions, Thumper,

the isolated individual, mediéted the quarrels.

Mediations consisted of walking up or toward the
two individuals involved at which point they desisted.
No overt aggression directed toward the quarrelers

occurred.

The basis for'Gbliath's authority probably rests in
his age, sex, and position in the group. The basis for
Thumper's»ability to mediate quarrels is a little more difficult
to expiain. Perhaps her past behaviour patterns (i.e. of |
aggressive acts directed towards the other members of

the group) are still remembered by the other individuals.

VIGILATION

Vigilating behaviour usually occurs when an individual
is situated in an elevated position surveying or watching
the surroundings for unusual and potentiallyldangerous
events. There have been many reports of vigilating behaviour
in other primate éroups_(e.g.vBurton,l973). Vigilating
behaviour was not as evident'as I thought it would be

When Goliath was in the left tree (units 311 and 321)



and in the sunning area (units 701 and_702) he was very
often engaged in vigilating behaﬁiour, but he_was ohly

in these areas 16.66 per cent of his ﬁotal time.

Not all his time spent in these twg areas was employed

in vigilating behaviour. When he was vigilating he was

not in association with any of the other members of fhe
group. As stated earlier,Goliath spent most of his time on
the ledge sleeping, grooming, being groomed or huddling.

No other individual was observed vigilating. The necessity
for vigilating behaviour in a zoo enclosure is minimal. There
is no reai threat from predators (the animals "ignore"
spectators unless they have food) and no need to

search for food.

OTHER SALIENT ROLES

Some roles are not necessarily reflected in the
analysis of inter-individual distances but are
behaviourally real nonethelesé. These were the role. of
“juvenile“ and the role of "infant". The infant role
was by and large a recipient one and involved a provincial

relationship with the mother.

Play behaviour appeared to be the major activity

associated with the role of juvenile male play-pair observed.
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MAINTENANCE OF PERSONAL SPACE

In this group of M. silenus no incident of aggression

related to personal space was recorded in fhe entirety of

the study. Even though Thumper was somehow "not allowed"

on the ledge or in the sunning area when the other individuals
were there, it was not as though she tried to enter these
areas and was threatened away; she simplyrdid not attempt

to enter these areas when fhey were occupied. At no

time was Thumper the object of any observable aggression.

Perhaps this can be explained by the concept
introducea into primatology by Burton (1792): RESPECT.
This concept.does not assume overt forms of aggression.
Such és chasing and biting in order to control interactions.
Behavidur is, rather, controiled by the individual's

awareness of his or her relationships to the other monkeys.

In conclusion, there appear to be principles that
govern the spacing of individuals in the enclosure.
Individuals do not space themselves in a random fashion.

The principles are:

1. sex partner relationships, in general, are
determined by gender and reproductive status.

The preferred consort partner relationship, in this
case, appeared to be determined by age (i.e. the
younger individual was preferred) and possibly
"personality".
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2. not all mother-infant relationships were
exactly alike. Some mother-infant distances

were larger than others. The mother-infant
relationship appeared to be modified by other
factors. Because Little Lady was Goliath's
preferred sex partner, she spent less time with

her infant, 1H4, than 01d Lady did with 1H1.

It would appear that Thumper's past history caused a
reduction of her proximity with other members and
increased her proximity to her more recent offspring,
1H3. Thumper demonstrated distal relationships ‘
with the other members of the group.

3. the play-partner relationship appeared to
‘be based on a same-sex sibling relationship
rather than on age because Pat was

excluded from it.

4, associational-partner relationships between
adults, in this case, appeared to be based on

the same sex factor and past history. Unfortunately
there was no cross-sex associational unit to which one
could compare the associational unit of Little Lady
and 0l1d Lady. It may be that the same sex factor

is fortuitous. Thumper's past history

generated her isolation from the rest of the

group. 2 ‘

5. aggression was not the mechanism used to

maintain personal space. Perhaps it was a more
subtle device - Respect. '

APPLICATION OF PROXEMICS TO OTHER SITUATIONS

In order to use photography as extensively as the

‘ methbdology of proxemics requires,it;is an absoluté
necessity that the animals be visible, unless oné is

able to make use of infrared photography. Any situation
that permits visibility of the animals is amenable to the

use of proxemics. In situations that produce high rates .
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of invisibility such as tropical rain forests, it might be
feasible to make use of telemetric techniques. 1In .short,

proxemics could be used in a great many situations.

The advantage of the proxemic méthoddlogy is that
it permits ratio statements. Accurate measurements yield
critical inter-individual distances that reflect

inter-individual relationships.

The data generated»by the proxemic methodology in
concatenation with observational data has, in general,
supported existing data in the primatologicai literature
and generated new data concerniné the.relevance of

associational units hitherto little considered.
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Macaca silenus, S.G. Hornshaw







Macaca sylvanus, "Wilma", Courtesy A. Zeller







TOP: Macaca mulatta, Courtesy A. Zeller

BOTTOM: Macaca fascicularis, Courtesy A, Zeller




AT

R




93.

REFERENCES

Altman, S, ed., 1967, Social Communication among Primates,
Chicago, University of Chicago Press.

Bernstein, I.S., 1970, Primate Status Hierarchies in
Primate Behaviour: Developments in Field and
Laboratory Research, edited by L.A. Rosenblum,
VoTl. T, Academic Press, Inc.

Bernstein, I.S., 1972, The Organization of Primate Societies:
Longitudinal Studies of Captive Groups in The
Functional and Evolutionary Biology of Primates,
edited by R. TuttTe, ATdine-Atherton, Chicago.

Burton, F.D., 1972, The Integration of Biology and v
Behaviour in the Socialization of Macaca svlvana
of Gibraltar. Primate Socialization, edited by
Poirier, Random House, New York.

Calhoun, J.B., 1962, Population, Density and Sociai
Pathology . Scientific ‘American 139-148.

Carpenter, C.R., 1934, A Field Study of the Behaviour and
Social Relations of Howling Monkeys. Comparative
Psychology Monographs 10(2): 1-168. ~ '

Carpenter, C.R., 1935, Behaviour of Red Spider'Monekys in
Panama. Journal of Mammology 16: 171-180.

Carpentér, C.R., 1937, An Observational Study of Two Captive
Mountain Gorillas. Human Biology 9: 175-196.

Carpenter, C.R., 1942, Characteristics of Social Behaviour
. in Non-human Primates. Trans. N.Y. Acad. Sci.
4: 248-258. ' -

Carpenter, C.R., 1942, Sexual Behaviour of free-ranging
Rhesus monkeys (Macaca mulatta) I & II. Journal
of Comparative Psycho}ogy 33: 113-142; 143-162.

Cakpenter, C.R., 1942, Societies of Monekys and Apes.
Biological Symposia 8: 177-204. :

Carpenter, C.R., 1954, Tentative Generalization on the
Grouping Behaviour of Non-human Primates. Human

Biology 26: 269-276. -

Carpenter, C.R., 1963, A Field Study in Siam of the
Behaviour and Social Relations of the Gibbon

Hylobates lar. Primate Social Behaviour, edited

by Southwick. Insight Van Nostrand Co., Inc.,

“New dJersey.




94.

Carpenter, C.R., 1965, The Howlers of Barro Colorado
Istand from Primate Behaviour: Field Studies
of Monkeys and Apes. edited by I. DeVore. Holt,
Rinehart and Winston, New York. : :

Chance, M.R.A., 1965, The Sociability of Monkeys.
Man 55(176): 162-165.

Chance, M.R.A. and C.J. Jolly, 1970, Social Groups of
Monkeys, Apes and Men. Jomathan Cape. London.

Davies, D.E., 1959, Territoria] Rank in Starlings.
Animal Behaviour VII: 214-221.

Deag, J.M. and J.H. Crook, 1971, Social Behaviour and
"Agonistic Buffering' in the Wild Barbary Macaque
Macaca sylvana L. Folia Primatologica 15: 183-200.

DeVore, I., 1965, Male Dominance and Mat1ng Behaviour
in Baboons in Sex & Behaviour, ed1ted by F. Beach,
John Wiley and Sons, New York.

Gartlan, J.S., 1966, Ecology and Behaviour of the vervet
monkey, Cercopithecus aethiops pygerythres, Lolui
Island, Lake Victoria, Uganda. Ph.D. Thesis, University
of Br1sto1

Gartlan, J.S., 1972, Structure and Function in Primate
Society in Primate on Primates, edited by -
D.D. Quiatt, Burgess‘PublishThg,Company, Minneapolis.

Goosen, C., 1973, Experimental Analysis of Causal Relationships
between Groom1ng Behaviour and Inter-Individual
Proximity in Stump-Tailed Macaque (Macaca arctoides)
Am. J. Phys. Anthrop., 38: 531-536.

Hall, E. T., 1965, "Proxemics" from Current Anthropology
9: 83-108. -

Imanishi, 1963, Social Behaviour in Japanese Monkeys,
Macaca fuscata. Primate Social Behaviour, edited
- by Southwick, Insight, Van Nostrand Co. Inc..

Itani, 1963, Personality of Japanese Monkeys in Scoial
Behaviour of Japanese Monekys - Imanishi.
Primate Social Behaviour, edited by Southwick,
Insight, Van Nostrand, Co. Inc. New-Jersey.




95.

Jay, P., 1965, Field Studies from Behaviour of Non-Human
Primates, edited by A.M. Schrier, J.F. Harlow and
F. Stoelnitz. Academic Press, New York.

Jensen, G.D., R.A. Bobbitt and B.N. Gordon, 1969, Patterns
and Sequences of Hitting Behaviour in Mother and
Infant Monkey ( Macaca nemestrina). Journal of
Psychiatric Research. Pergamon Press. London.

Jolly, A., 1972, The Evolution of Primate Behaviour.
The MacMillan Company, New York.

Kawai, M., 1958, On the System of Social Ranks in a
Natural Troop of Japanese Monkeys. I Basic and
Dependent Rank. Primates 1-2: 111-130.

Kawamura, S., 1958, Matriarchal Social Ranks in the Min%o-B
Troop: a Study of the Rank System of Japanese
Monkeys. Primates 1-2: 149-156, .

Kawamura, S., 1963, The Process of Sub Culture Propogation
Among Japanese Macaques. Primate Social Behaviour,
edited by Southwick. Insight. Van Nostrand, Co.
Inc., New Jersey. _ _

Koford, C.B., 1963, Group Relations in An Island Colony
of Rhesus Monkeys in Primate Social Behaviour,
edited by C. Southwick, Van Nostrand Co., Inc.,
Toronto. ’ '

Lancaster, J.B. and Lee, R. B., 1965, The Annual Reproductive
Cycle in Monkeys and Apes. Primate Behaviour:
Field Studies of Monkeys and Apes, edited by I.
DeVore, Holt, Rinehart and Winston, New York.

Loy, 1972, in A Longitudianl Study of Social Behaviour
of Rhesus Monkeys. by Sade in Functional and
Evolutionary Biology of Primates, edited by
R. Tuttle, Aldine-Atherton, Chicago.

‘Marler, P., 1968, Aggregation and Dispersal: Two Functions
in Primate Communication in Primates: Studies in
Adaptation and Variability, edited by P. Jay.

Holt, Rinehart and Winston, New York.




96.

Maslow, A.H., 1936, The Role of Dominance in the Social
and Sexual Behaviour of Infra-human Primates I
Observations at Villas Park Zoo. Journal of
Genetics and Psychology 48: 261-277.

Mason, W.A., 1968, Use of Space by Callicebus Groups in
Primate:Studies in Adaptation and Variability,
edited by P. Jay, Holt, Rinehart and Winston,

New York.

McDougall, W., 1908, Social Psychology: An Introduction.
Methuen and Co., London.

Miller, R.E., 1971, "Experimental Studies of Communcation
- in the Monkey" from Primate Behaviour Developments
in Field and Laboratory Research vol. 2, edited by
L.A. Rosenblum, Academic Press, New York.

Napier, J.R. and P.H. Napier, 1967, A Handbook of Living
Primates, Academic Press, London. ‘

Neville, M.K., 1968, A Free-Ranging Rhesus Monkey Troop
Lacking Adult Males. Journal of Mammology vol. 49
(4): 771-773.

Rowell, T.E., ]966,iHierarchy in the Organization of a
Captive Baboon Group. Animal Behaviour 14: 420-443,

Rowell, T.E., 1967, Female Reproductive Cycles and the
Behaviour of Baboons and Rhesus Macaques. in
Social Communication Among Primates, ed. S.A.
Altmann, University of Chicago Press, Chicago.

Sade, D.S., 1964, Seasonal Cycle in Size of Testis in
Free-ranging Macaca mulatta. Folia primatologica
2: 171-180.

Sade, D.S., 1965, Some Aspects of parent-offspring and .
Sibling Relationships in a Group of Rhesus Monkeys
with a Discussion of Grooming. Am. J. Phys. Anthrop.
23: 1-18. "

Sade, D.S., 1967, Determinants of Dominance in a Group of
Free-ranging Rhesus Monkeys in Social Communication
Among Primates, ed. S.A. Altmann, University of
Chicago Press, Chicago. ‘

Sade, D.S., 1972, Sociometrics of Macaca mulatta I.
Linkages and Cliques in Grooming Matrices.
Folia primatologica 18: 196-223.




97.

Sade, D.S., 1973, An Ethogram for Rhesus Monkeys I.
Antithetical Contrasts in Posture and Movement.
Am. J. Phys. Anthrop. 38: 537-542.

Schelderup-Ebbe, T., 1972, in Gartlan. Structure and
Function in Primate Society in Primates on Primates.
edited by D.D. Quiatt, Burgess Publishing Company,
Minneapolis. . '

Simonds, P., 1965, The Bonnet Macaque in South India, in
Primate Behaviour: Field Studies of Monkeys and
Apes., edited by I. DeVore, Holt, Rinehart and
Winston, New York. _

Sommer, R., 1969, Personal Space: The Behavioural _
Basis of Design. Prentice-Hall, Inc. New Jersey.

Southwick, C.H., M.A. Beg, and M.R. Siddiqi, 1965,
Rhesus Monkeys in North India in Primate Behaviour:
Field Studies in Monkeys and Apés., Edited by
I. DeVore, Holt, Rinehart and Winston, New York.

Sugiyama, Y., 1968, The Ecology of the Lion-Tailed

. Macaque (Macaca silenus (Linnaeus)) - A Pilot
Study. Journal of Bombay Natural History Society,
65, no. 2. - S

Tinbergen, J., 1953, Soc1a1 Behaviour in An1ma1s,
Methuen and Co, Ltd. London.

Warden, C.J., and W. Galt, 1943, A Study of Co-operation,
Dominance, Grooming and Other Social Factors in
Monkeys.  J. Genetic Psychol. 63: 213-233.

Watson, O0.M., 1970, ProxemiC'Behavidur: A Cross Cultural
Study. Meuton and Company, New York.

Whyte, W.F., 1949, The Social Structure of the Restaurant.
American Journa] of Sociology, LIV: 302-308.

Wynne-Edwards, V.C., 1962, Animal Dispeksion in Relation
to Social Behayiour, OlTiver and Boyd, London.

Zuckerman, S., 1933, Functional affinities of Man, Monkeys,
and Apes. Harcourt, Brace. New York.




