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SYNOPSIS. The socializing functions oE nonhuman primate play behavior are discussed.
An evolutionary perspective of play behavior is presented to provide a concise view of
its importance in primate phylogeny. Some of the major variables influencing play
behavior's socializing functions, i.e., gender, age, group structure and population dy-
namics, and the econiche, are reviewed. It is concluded that the major socializing func-
tions of play behavior include proper social development, setting the basis for the adult
dominance hierarchy, social integration of individuals into the group structure, and
learning the social communicatory matrix.

INTRODUCTION

We lack a full appreciation of the pro-
cesses involved in primate socialization,
even though the need for an adequate un-
derstanding of primate socialization is piv-
otal to understanding the ontogeny of adult
behavior (e.g., Mason, 1963; Kaufman, 1966;
Dolhinow and Bishop, 1970; Poirier, 1971,
1972aA 1973o,fc). This paper deals with
one dimension of the socialization process,
namely, the development and elaboration
of play behavior as an integral unity of the
social development of nonhuman primates.
Washburn (1973) notes that if the field ob-
server were to list the kinds of daily behav-
iors witnessed according to the amount of
time they consume, the usual order would
be: sleeping, obtaining food, eating, play-
ing, resting, and social contacts. Play is a
major behavioral trait which was adaptive
during primate phylogenetic histories.

For most types of social behavior there
are multiple variables which can effect its
expression. Play is no exception. There
exists a great deal of intra-specific and inter-
specific variation, both qualitatively and
quantitatively in the expression of play.
For instance, object play assumes a greater
role among chimpanzees than it does in the

play behavior of Old World cercopithecines
(Bernstein, 1962; DeVore, 1963). Differences
noted in play behavior between north and
south Indian langurs (Poirier, 1969a, 1970)
point out the variability in play behavior
within one species. Play may have a more
important socializing function in some spe-
cies than in others. Species-specific action
patterns are important in the development
of play behavior in a wide variety of mam-
mals (Bekoff, 1972) and in the development
of play in nonhuman primates.

Play is most frequently observed when
the more immediate physiological needs
of the animal are met (Bekoff, 1972). There-
fore, play may be classified as a second
order, or non-primary activity (Meyer-
Holzapfel, 1956a,fc). This is borne out by
Loy's (1970) observations of rhesus ma-
caques on Cayo Santiago and by the work
of Baldwin and Baldwin (1972) for squirrel
monkeys in western Panama. In both situa-
tions food deprivation reduced the inci-
dence of play and, for that matter, all social
interactions.

AN EVOLUTIONARY PERSPECTIVE

OF PLAY BEHAVIOR

To fully appreciate the role of play be-
havior, one must take an evolutionary per-
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spective. Play seems to be a major mam-
malian behavior pattern. Within the class
Mammalia we witness variability in type
and complexity of play, as well as variabil-
ity in the capacity for learning. The nature
and adaptive value of play becomes clear
only when its magnitude and distribution
are considered. The most highly developed
"learning animals" play in the true sense
of the word. These are curious animals who
experiment with new behavioral patterns,
learning in the process. The distribution of
play behavior indicates that play is related
to learning.

Mammals depend heavily upon trial and
error learning (Poirier, 19726, 1973a). In
most animals activity and learning results
from the need to satisfy the primary drives
of hunger, sex, and self-preservation. Among
mammals a new behavioral determinant has
evolved which does not satisfy these imme-
diate needs. This new element, the drive
to investigate and explore the environment
without the immediate objective of satisfy-
ing a prime biological need, is termed ef-
fectance motivation (White, 1959; Camp-
bell, 1966).

Effectance motivation typifies the playful
and exploratory activity of young mammals
with those parts of the (animate and inani-
mate) environment that provide changing
feedback. Play and exploration lead indi-
viduals to discover how the environment
can be changed and manipulated. The
adaptive value of play and exploratory ac-
tivity is not immediately apparent. Effec-
tance motivation is correlated with increas-
ing complexity and gross size changes in
the mammalian brain. With this increase,
information input becomes the limiting
factor in optimum learning. It is not mere
chance that there is an increase in the size
and complexity of the cerebral hemispheres
among mammals concomitantly with the
onset of play behavior. Input is maintained
through the highly developed sense organs
and effectance motivation, thus bringing
the animal to heightened awareness with its
surroundings. Based upon experiences pro-
vided by play and exploratory behavior, the
brain can predict the likely course of ex-
ternal events and can fit occurrences into

the total life experience. Effectance motiva-
tion is a behavioral development based on
the evolution of a larger and more complex
neuronal structure. This process, by in-
creasing one's knowledge about the environ-
ment, also increases one's chances of sur-
vival (Campbell, 1966).

The trend toward prolonged immaturity
is associated with the increasing importance
of learned behavior. The elongation of the
juvenile developmental period appeared
early in primate evolution (perhaps during
the Eocene or Oligocene geological epoch).
There is a recognizable extension of ado-
lescence as one ascends the primate phylo-
genetic ladder (Schultz, 1956, 1969). For
example, the juvenile period in lemurs is
approximately 2 years, in macaques it is 4
years, in chimpanzees 8 years, and among
Homo sapiens sapiens the juvenile period
is extended to 16 years. Many have noted
that retardation of growth and longer pe-
riods of infant dependency are biological
bases for socialization. The longer the
growth period the more time available for
learning. The extended growth period
". . . provides the species with the capacity
to learn the behavioral requirements for
adapting to a wide variety of environmen-
tal conditions" (Washburn and Hamburg,
1965, p. 620).

There appears to have been selection for
delayed maturation, especially among apes
and man. Since higher primates are more
vulnerable to death, for example, by preda-
tion and disease during the early years,
there must have been strong compensative
selective pressures for delayed maturation
which may have come in the form of learned
behavior. With retardation of growth and
a longer period of infant dependency, there
is a clear tendency for individual experi-
ences to assume a more subtle role in shap-
ing effective behavioral patterns. The ex-
tended dependency period enhances the
amount and complexity of learning pos-
sible and increases opportunities to shape
behavior to meet local conditions. Flexi-
bility of behavioral patterns may be one of
the principal benefits of the long period of
infant dependency (Poirier, 1969b, 1970,
1972a, 19736).
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SOCIALIZING FUNCTIONS OF PRIMATE PLAY 277

The basis for the flexibility of nonhuman
primate behavior, their remarkable ability
to adjust to new situations, seems to be re-
lated to their play behavior. Play behavior
may have assumed a major role in the evo-
lution of "non biologically programmed"
responses to environmental stresses. Wash-
burn and Hamburg (1965) suggest that play
brings about a diversified sampling of me
environment, important in adaptation to
the econiche. Frequent variation and modi-
fied repetition of behavior as well as the
possibility for innovative behaviors are es-
sential to the plasticity of primate behavior.
Fedigan (1972, p. 363) suggests that " . . . play
is a type of social and solitary behavior
which provides these qualities during the
period in which the immature individual is
developing species behavior, group specific
behavior, and social perception."

If the traditional view that much of early
primate learning occurs during play ses-
sions is correct, then any mechanism (e.g.,
prolongation of youth) providing more
time for learning also provides more time
for play. There appears to be a definite
relationship between prolonged postnatal
dependence and the increasing complexities
of adult behavior and social relationships.
Prolonged adolescence allows for learning
in infant and juvenile play groups and pro-
vides (in species where it occurs) more time
for regular contact with adults, promoting
the socialization process and integrating
youngsters into the social group. Nonhu-
man primates learn, by observation and
repetition, behaviors for which they are
adapted (Poirier, 19726, 19736). Because
of the possibility for learning during play
sessions, young primates may practice adult
behaviors years before such behaviors must
be undertaken under serious conditions.
Play behavior appears to be crucial for the
learning process of slowly maturing pri-
mates.

Playfulness is often characteristic of im-
mature and hence of neotonized organisms,
particularly higher animals. Playfulness is
interrelated with so-called intelligent be-
havior in many ways. For example, playful-
ness facilitates the easy connectability of
behavior patterns and the easy elicitation

of a great variety of behaviors (Breland
and Breland, 1966). Loizos (1967) suggests
that the period of maximal nonhuman pri-
mate social play may correspond to the
brief period of avian imprinting, or to the
critical socialization period noted in canids
(Pfaffenberger and Scott, 1959). The very
quality of play, exaggeration of movement,
ensures maximal energy expenditure. This,
in turn, reinforces the learning process.

Viewing play from an evolutionary per-
spective, it is clear that play is a major cate-
gory of adaptive behavior that must be in-
vestigated before a complete understanding
of primate socialization is possible (Dolhi-
now and Bishop, 1970). That play is adap-
tive behavior is readily demonstrated by
noting the amount of time animals spend
playing, the amount of energy expended,
and the complexity of the behaviors in-
volved.

ONTOGENY OF PLAY BEHAVIOR

Harlow (1963) has demonstrated five
stages in the development of play behavior
among laboratory rhesus macaques. Al-
though we have little specific evidence,1 play
behavior apparently functions differently
in the individual's development at each of
these various stages. Harlow's first stage is
presocial play during which infants explore
and manipulate all the objects in the test
area, including other infants. However,
contact with other infants does not lead to
play interactions. The second developmen-
tal stage is labelled rough-and-tumble play.
During this stage infants romp, wrestle, and
roll about vigorously. The third stage, ap-
proach-withdrawal play, is characterized by
pairs of monkeys chasing one another with-
out necessarily engaging in physical contact.
The fourth stage of integrated play com-
bines rough-and-tumble and approach-with-
drawal play. The fifth stage, aggressive play,
appears at the end of the first year. Aggres-
sive play is characterized by biting and pull-
ing, which seldom results in actual injury,
however it eventually graduates into true
aggression. As each of these play patterns
intergrades into the next successive one
during the various phases of the primate
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278 FRANK E. POIRIER AND EUCLID O. SMITH

life cycle, it undoubtedly assumes varying
degrees of importance at any particular
point in developmental time. Not only do
differing play patterns appear at definite
times, it is also possible that they change
function during the developmental se-
quence.

Poirier (1968, 1970) applied Harlow's de-
velopmental scheme in a feral study of Nil-
giri langurs. While differences exist, the
Nilgiri langur study suggested that cer-
tain developmental phases in play behavior
are more important for socialization than
others. During the presocial stage, Nilgiri
langur infants occasionally explored and
manipulated objects in the environment,
while in the mother's presence, and usually
while maintaining tactile contact. The first
infant-infant contact occurred on day 25;
however, there was no apparent play be-
havior. Playful social contacts were rather
frequently established during the seventh
week. At this time the first instances of play
chasing were recorded; this characterized
stage II play. Until now, play seemingly
functions more as locomotor practice than
as a means of establishing social relation-
ships. The third developmental stage of
Nilgiri langur play behavior, wrestling, ap-
peared at approximately 9 to 10 weeks of
age. Initially, the bouts were usually short
as the infants tired rapidly and returned
often to the mother to rest. Wrestling in-
volved rolling and tumbling about on
branches. The third stage seems an appro-
priate time during which social relation-
ships and, perhaps, later dominance roles
are formed. By the tenth week, playful so-
cial contacts were consistently and actively
sought whenever two or more animals were
in proximity. Integrated play was more
complicated than earlier manifestations.
Most likely this is related to a maturation
of the nervous system. There is a noticeable
prolongation of play sequences during
stage IV, integrated play.

The amount of time a Nilgiri langur
youngster engaged in play behavior in-
creased until the juvenile or subadult de-
velopmental stage. Play behavior markedly
decreased beyond the subadult stage. Adult-
adult play behavior was rarely witnessed.

In addition to physiological changes asso-
ciated with the onset of sexual behavior,
play-fighting seems to reduce the amount of
social play and general activity. Perhaps
the motivation eliciting play becomes in-
adequate for submerging agonistic behavior.
As the intensity of play-fighting increases,
with consequent pain and frustration, in-
volvement in other types of play decreases.

VARIABLES INFLUENCING PLAY BEHAVIOR

Gender

There are rather clear-cut differences in
play behavior which are related to gender.
These often appear before the first year in
the more rapidly maturing monkeys, and
somewhat later in the slower maturing
forms. Gender differences arise not so much
in the time of onset of play (Hinde and
Spencer-Booth, 1967) as in its expression.
There are qualitative and quantitative dif-
ferences between the play of the young
male and the young female primate (i.e.,
Goodall, 1965; Hall and DeVore, 1965;
Hall, 1968; Sorenson, 1970; Poirier, 1970,
1971, 1972a,fo, 1973ft; Lindburg, 1971; Bur-
ton, 1972; Smith, 1972).

Harlow and Harlow (1966) have distin-
guished the play of male from female labo-
ratory rhesus at about 2 months of age.
The dichotomy between male and female
play also appears in the field situation. By
2 years of age, male and female baboons
engage in differential play behavior. Juve-
nile male baboons play more roughly and
frequently than juvenile females. Females
groom more frequently and spend more
time with the newborn infants in the group
(DeVore, 1965).

Dolhinow and Bishop (1970) have sug-
gested that there is a powerful effect of
endocrines in influencing sexual differen-
tiation in play behavior. Goy and his associ-
ates (i.e., Goy, 1968) have studied hormonal
influences upon the development of sexual
differences in rhesus macaques. Hormonal
changes may act to produce behavioral pat-
terns in various ways (Lancaster, 1972).

The gender differences witnessed in play
behavior are ultimately related to the so-
cialization process which is, in turn, related
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SOCIALIZING FUNCTIONS OF PRIMATE PLAY 279

to respective adult roles (Poirier, 1973b). A
mother's earlier rejection of a male infant
forces it into early contact with other male
infants. Contact usually occurs in the form
of play group interactions. Among most
nonhuman primates, young males show a
definite preference for rough-and-tumble
play and are often found in age-graded play
groups which range far from the mother.
At the same life stage that older juvenile
and young subadult males are playing,
young females are often found associated
with adult females, manifesting an intense
interest in newborn infants.

Fedigan (1972) has discussed gender dif-
ferences in play behavior within a colony
of vervets. Peer groups are a very important
elements of vervet play behavior. Fedigan
suggests that it is probably with peer group
individuals that one has the closest and
most stable relationships. Adult female ver-
vets tend to remain in close proximity for
grooming and nursery groups. Adult males
will also be in proximity to one another.
It may be important for subordinate males
to have a stable relationship with more
dominant males than with dominant fe-
males or juveniles who are easily avoided.
Juvenile females seem to develop their so-
cial relationships during long grooming ses-
sions with other females and while holding
or exchanging infants. "For males, peer
group play provides an opportunity for
many diversified interactions with the very
monkeys one will 'have to live with' " (Fedi-
gan, 1972, p. 360-361). Play should not be
considered an insignificant aspect of fe-
male vervet socialization, however. Lan-
caster (1972) has shown that among east
African vervets subadult females "play-
mother" infants, thus practicing maternal
roles.

Kummer (1968) notes that the earliest
observed differences between the social re-
lations of cynocephalus and hamadryas ba-
boon females is in the amount of juvenile
participation in play groups. The hama-
dryas play group is composed primarily of
males. Cynocephalus females engage in
group play up to 3 years old; however,
hamadryas females older than 1 year rarely
join a play group. It would be premature

to state that there is a causal relationship
between the hamadryas female's limited so-
cial experience in play groups and their
failure to develop into independent and
freely moving group members, but the pos-
sibility exists.

Ransom and Rowell's (1972) study of feral
baboons shows that differences in peer in-
tciaciions appear as early as 2 or 3 months.
By the transitional period to the juvenile
stage, there are clear sexual differences in
play behavior, which increase with age.
By the birth of the next infant, young
males have joined relatively permanent
peer play groups where they spend con-
siderable time. Young females, however,
avoid rough and prolonged peer-group in-
teractions and spend most of their time in
the mother sub-group.

Sociographic analyses among nonhuman
primates show that male juveniles interact
in larger groups than females, who mainly
associate with only one partner. A similar
pattern has been found to be true with
human children (Knudson, 1971, 1973).

Age

The incidence of play decreases with age.
Adult play is an infrequent activity, espe-
cially among males. Adults do not engage
in playful activities because (i) There is
potential danger to the would-be player.
A misinterpreted signal could result in con-
siderably greater damage than in juvenile
play bouts, (ii) Adults generally enforce a
certain modicum of social space not con-
ducive to the initiation of play, (iii) Activ-
ity or action without observable reason is
much less frequent among post-adolescent
primates than among younger ones (Dolhi-
now and Bishop, 1970).

There is another possibility why younger
animals are more playful. Recent studies
of Japanese macaques (Itani, 1958; Tsu-
mori, 1967; Frisch, 1968) and Nilgiri lan-
gurs (Poirier, 1968, 1969b, 1970, 1972b,
1973b) indicate that immature animals are
the most explorative, flexible in behavioral
patterns, and innovative. These animals
often introduce new behavioral patterns to
the group. Immature animals seem to test
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280 FRANK E. POIRIER AND EUCLID O. SMITH

the environment more than the adults, and
therefore tend to be more open to change
and more innovative. The data on Japanese
macaques suggest that beyond 3 years of
age individuals tend to stagnate in their
adaptability to new situations (Itani, 1958;
Kawai, 1965; Tsumori, Kawai, and Moto-
yoshi, 1965). Data on Nilgiri langurs (Poi-
rier, 1969b, 1970) suggest that it is not only
the infants, but more specifically infant
males, who are the most innovative.

Kummer (1971) attempts to explain why
infants are more innovative by suggesting
a selective advantage for behavioral con-
servatism. The less flexible adults form a
safety reservoir of previous behavior vari-
ants. In the learning and spreading of new
behavioral patterns, adult rigidity functions
as low mutation rates in evolution. Juve-
niles (and in many cases excess males) are
the most obvious candidates for acquiring
new behavioral patterns since they are the
most easily replaced investment in terms
of food and experience.

The logical extension of this argument
is that play is not only an important inte-
grating mechanism on the individual level,
it is also important for group survival. A
species may ultimately ensure its survival
by allowing its younger members playful
experimentation and manipulation of the
environment. New behavioral patterns ac-
quired during play, new foods tasted, new
travel routes discovered, may become cru-
cial in the younger animal's assumption of
adult roles. Perhaps one reason males tend
to play more than females is because males
will eventually assume a leader role. Else-
where it has been argued that females are
behaviorally more conservative than males
(Poirier 1969&, 1970, 1972aA 19736). This
is reflected in their various play behaviors,
males being more playful (more prone to
exploration) than the females.

Group structure and population dynamics

There is obviously some relationship be-
tween the amount of play behavior and the
number of infants available for play ac-
tivity. The availability of peers is influ-

enced by population dynamics and group
structure. The demographic composition of
primate social groups undoubtedly has some
effect on play behavior, especially in the
formation of infant peer play groups. The
age/sex compositions of many primate
groups lend themselves to the formation
of large play groups more readily than
others.

It has been suggested that the time of
birth may affect play behavior. Baldwin
(1969) reports that among squirrel monkeys
infants born early in the birth season have
few play partners other than stronger and
more behaviorally sophisticated juveniles.
However, individuals born late in the birth
season interact with a preponderance of in-
fants and consequently may be the more
helpless of their age class (Hinde, 1971).

Poirier (1969a, 1970, 1972a) mentions that
the limited number of available playmates
in many Nilgiri langur groups influences
the socialization process. A maturing young-
ster in an average Nilgiri langur group has
limited opportunities for peer social inter-
action. While the consequences of this are
yet to be fully understood, it has been sug-
gested that the dearth of play (and groom-
ing) behavior, both of which tend to estab-
lish and reinforce social bonds, may have
militated against the formation of strong
group ties (Poirier, 1969a, 1970). One of the
explanations offered for the loose Nilgiri
langur group structure, and the consequent
fragmentation of some groups, is that young-
sters have minimal social interaction with
one another. Nilgiri langurs seem to lack
one of the most important troop cohesive
behaviors, play, found among many other
species.

Ellefson (1967, 1968) has also suggested
a possible relationship between play, or lack
thereof, and social organization. Based on
his gibbon study, Ellefson has suggested
that the lack of play among gibbons is due
to the absence of possible playmates and
to disparities in size, strength, and coordi-
nation. In turn, these conditions are due
to age differences between nonadults in the
gibbon group, the ultimate result of their
"family" social structure.
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SOCIALIZING FUNCTIONS OF PRIMATE PLAY 281

Econiche

The primate literature suggests that ter-
restrial species generally spend more time
in play activity than arboreal species. The
ecological setting affects play behavior both
qualitatively and quantitatively. Since play
behavior is often cited as a group-integrat-
ing mechanism, it may be that the more
cohesive terrestrial macaques, baboons, and
langurs require play to maintain troop co-
hesion and adult cooperation. Jolly (1972)
suggests there are differences in the play of
predominantly terrestrial and arboreal spe-
cies. The quality of play reported for sa-
vanna-dwelling baboons (Washburn and
DeVore, 1961) compared with that of forest-
living baboons (Rowell, 1966) suggests dif-
ferences. Furthermore, the environmental
setting has been demonstrated to affect play
in pigtail macaques in the laboratory situa-
tion (Jensen et al., 1968).

FUNCTIONS OF PLAY BEHAVIOR

Social Development

Play is one of the first non-mother-directed
activities appearing in ontogenetic develop-
ment. It is generally accepted that involve-
ment in play behavior is fundamental to
the development of future skills requisite
for survival. The hopping, chasing, and
wrestling bouts characteristic of play behav-
ior help increase a youngster's muscular
coordination. Key elements of social life,
the development of social bonds, grooming,
components of sexual behavior, and aggres-
sion, are to some degree learned and re-
hearsed in the play group. Mason (1965,
p. 530) notes that "playfulness . . . is rightly
regarded as a useful index of the physical
and psychological well-being of the young
primate. Its prolonged absence raised the
suspicion of retardation, illness, or distress."

Laboratory studies have fully documented
the need for social interaction in order for
full social and physical development. Much
of what is considered "normal" develop-
ment does not occur unless an animal has
had the opportunity for peer play group
interaction. The importance of the peer
group has been documented by Harlow's

(1969) studies on the relative importance
of the mother and the peer group in the
social development of young rhesus. Har-
low's studies provide evidence for the field
workers' impressions that play within the
peer group is important for the full devel-
opment of social behaviors. Deprivation
studies have shown that peer play interac-
tion is more important for the development
of normal social behaviors than maternal
interaction (Harlow, 1969). Even brief daily
play-sessions between infants raised with
surrogate mothers fully compensated for
their lack of real mothering. At similar
chronological ages, these infants developed
a repertoire of infant-infant play relations
and, later on, adult sexual behaviors, as
varied as that of infants raised with mothers
in the playpen. Surrogate-raised infants
which were allowed 20 min of play per day
with their peer group were considerably
better adjusted adults than infants raised
with their mothers alone.

As Bekoff (1972) noted, play with peers is
important enough that peer interaction can
override the effects of maternal separation
making it a less traumatic experience, as
demonstrated by Harlow (1969) and Tisza
et al., (1970) studying infant rhesus mon-
keys and hospitalized children respectively.
Harlow et al. (1971) studying the social re-
covery of isolated monkeys, stated that the
most critical and valid measures of social
recovery were those of social contact and
play.

Mason's work (e.g., 1961, 1963) clearly
shows that animals with restricted social
experiences, those raised in isolation, show
strikingly abnormal sexual, grooming, and
aggressive social patterns. Laboratory studies
suggest that the full development of an
animal's biological potentialities requires
the stimulus and direction of social forces
normally encountered in the peer play
group as well as in the larger social group
(Harlow, 1963, 1966; Mason, 1963, 1965).

Establishment of the dominance hierarchy

The basis of the adult dominance hier-
archy may be formed in the play group.
Play behavior may help youngsters find
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282 FRANK E. POIRIER AND EUCLID O. SMITH

their place in the existent social order (Car-
penter, 1934). In the course of play young-
sters may compete for food, sleeping posi-
tions, the most convenient pathways, as
well as for other "valued" items. Through
trial and error, through the constant repeti-
tion of behaviors characteristic of play, an
infant learns the limits of its self-assertive
capabilities. Early dominance patterns may
appear in rough-and-tumble play. Wrestling
bouts characteristic of play give a growing
primate practice in behavior that, at least in
part, influences its social position. Although
dominance among juveniles is mostly a
function of relative size, during play juve-
niles gain social experience and become
familiar with both dominant and subordi-
nate situations (Dolhinow and Bishop, 1970).
The play group provides an environment
in which mistakes and experimentation can
go without punishment or threat of danger
from other monkeys. Adjustments appear
during play (i.e., animals learn each other's
aggressive and defensive capabilities) enabl-
ing a young primate to function properly
as an adult of the species and to occupy a
place within the group's social organiza-
tion. The play group is the center for ex-
perimental learning because its members,
mostly peers, are young and their teeth are
neither sharp nor long enough to inflict
damage.

Social integration

Social play is one of the most interesting
modes whereby animals appear to maintain
familiarity with other group members. Play
must help establish and maintain social af-
finities. It is noteworthy that play is rare
among adults where social relations are al-
ready well established. Play may be con-
sidered one of the means of reiterated stim-
ulus exchange whereby social animals main-
tain their familiarity with one another as
individuals (Etkin, 1967). In play, young
social mammals learn their place in the
group and develop appropriate in-group
feelings. Play maintains pair relations in
social mammals, replacing the kumpan rela-
tion commonly serving this function in
lower vertebrates.

Play facilitates the individual's integra-
tion into its troop and eventual reproduc-
tive success. During play animals learn pat-
terns of social cooperation, without exceed-
ing certain limits of aggression. Diamond
(1970) notes that cooperation of this kind
brings its own rewards. Aggressive, non-
cooperative animals may be socially re-
jected, and perhaps physically excluded
from the group. A most obvious example
of cooperative interaction in adult social
behavior is sexual behavior, in which a
complicated interactional chain occurs. Play
behavior relates to learning in early infancy
and to the behavioral dialogue between
mother and offspring, as well as between
peers.

Harlow and Harlow (1966) state that the
successful initiation of social or interactive
play is crucial to the development of an
age-mate affectional system. If youngsters
lack the opportunity to play, they are faced
with the options either of being maladjusted
or of being excluded from the social group
(Carpenter, 1965). The integration of an
individual into a peer play group allows
juveniles to establish relationships that will
later help maintain group unity. The play
group is perhaps the major context for
learning social and physical skills, and as
such it is an important factor in social inte-
gration. On the basis of his patas study,
Hall (1968) suggested that play behavior
among patas males may contribute towards
the decision of whether or not a male stays
in the group or is temporarily eliminated
from it. Jay (1963) has also noted that
through their play male juvenile langurs
establish the close bonds that will later help
maintain group unity.

A "test" of the integrative function of
play behavior occurred during the process
whereby three "bachelor" males joined a
bisexual Nilgiri langur troop (Poirier,
1969a, 1970). Play behavior between an
infant-2 and members of the bachelor group
assumed a major role facilitating the inte-
gration of the males into the bisexual group.
Play behavior accounted for 31% of the ob-
served interactions during the first 2 weeks
of merging. Play behavior was particularly
striking in view of the fact that the domi-
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nant male of the bachelor trio played with
the infant during this period. Once the trio
merged with the group, the dominant male
ignored the infant.

Social communication

One feature of mammalian play behavior
seems to be universal: most play behavior
is performed by immature animals. Al-
though the equation of youth with play is
usually a valid generalization, adults do
play in some species (e.g., among bonnet
macaques) (Simonds, 1965). Nevertheless
play behavior is often suggested as one
means whereby young animals practice
their adult roles. Loizos (1967) has ques-
tioned the all-or-none assumption that play
as practice or rehearsal of behavior im-
proves one's efficiency in adult life. How-
ever, Loizos admits that play is an impor-
tant part of the normal maturation of the
young primate.

Play behavior serves to fully acquaint an
animal with its species-specific, and perhaps
group-specific, communication matrix. Iso-
lation studies have clearly documented that
socially deprived animals have problems
with response integration and communica-
tion. Although the socially deprived ani-
mals exhibited most components of normal
social behavior, these components were not
combined into an integrated pattern and
effectively applied in social interaction.
Mason (1963) believes this to be a deficiency
in sensory-motor learning or "shaping."
Although all basic postures, gestures, and
vocalizations are probably unlearned, their
effectiveness in social interaction is depen-
dent upon experiences. This applies to the
reception as well as the sending of messages.
Messages within the communication matrix
can only be effective if individuals know
their meanings. Animals raised in isolation,
without benefit of social experiences (such
as provided in play) are both poor senders
and poor receivers. These animals are in-
capable of response integration in an appro-
priate context.

Perhaps one of the most useful ap-
proaches to understanding the role of play
in the socialization process is to consider

play as a kind of "grammatical structure"
(Chomsky, 1965). During their develop-
ment, the players learn the behavioral syn-
tax of particular interactions. If play is a
developing, dynamic behavior, then it is
useful to consider the learning of this be-
havioral syntax as a mathematical game, as
suggested by Kalmus (1969). Consideration
of play as a mathematical game allows us
to look at the two components of such a
game: (i) a finite number of rules or posi-
tions and (ii) the rules specifying the out-
come. In play behavior, there are undeni-
ably precise rules that the infant must learn.
Certainly, the acquisition of an adequate
performance and competence in the rules
of play (following Kalmus) is a developmen-
tal process spread over the juvenile period.
The rules that a young primate must learn
are not without some sort of logical con-
nection of structure. Nonsense grammatical
structures are unintelligible, so also are be-
havioral patterns improperly strung to-
gether. Altmann's (1965) stochastic ap-
proach to rhesus communication clearly
shows that there is considerable predict-
ability within the communication system
of properly socialized animals.

As a primate develops more elaborate and
intense play behavior, it orders the rules of
the game into the correct sequence for
proper functioning in a social unit. The
key to the acquisition of these rules is in
the sequencing of the playful interactions
and the association of relatively disjunctive
units of behavior into larger functional
categories. The behavioral syntax for cer-
tain adult behaviors is learned through rep-
etition in the playful situation.

An aspect vital to learning the rules of
appropriate play behavior is the develop-
ment of communicative ability. Bateson
(1955) notes that play can only occur when
primates are capable of some degree of
metacommunication to carry the message,
"This is play." Altmann (1965) points out
that it is the development of a system of
metacommunication, communication about
communication, that allows the animal's
full participation in adult behaviors. Sade
(1973) notes that the first stage in the de-
velopment of this metacommunicatory abil-
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ity necessary for play behavior is anatomical
and neurological sophistication to the point
of adequate performance of rotary bodily
movements in the transverse plane. He notes
that this posture is characteristic of the ini-
tiation of playful behavior in rhesus. The
key to understanding primate play behavior
may rest with discerning discrete elements
of the metacommunicatory system. Fedi-
gan (1972) suggests that the ability to pre-
dict other individuals' behavior and to re-
act accordingly, might be termed "social
perception." This, she suggests, is a funda-
mental social skill of most primates. Per-
haps play behavior is a very important con-
text for the development of social percep-
tion.

If it is possible to view social play as a
kind of communication system, then it
might be of some utility to consider the ap-
plication of certain models developed in
communication theory to enhance our
understanding of the basis of social play.
Recently, Goyer (1970) proposed a struc-
tural pattern for approaching the study of
communicative behavior in which any com-
municative event may be seen as a dynamic
system in which information is transferred
between a message generator and a message
perceiver. If such a situation is intrinsic to
communicative behavior, then it is rela-
tively easy to see the application of such a
notion to social play behavior.

If the play bout is perceived as a com-
municative event, then we may view the
behaviors involved as transmitting mes-
sages, correspondingly affecting the inter-
actants' behavior. It is useful to consider
this type of exchange of messages in analogy
to a DNA helical strand, with the roles of
generator and perceiver of the messages
overlapping, and reversing through time
(Goyer, 1970). If the overlapping strands of
the helical model are considered as inter-
actions, one can see how roles in the play
encounter are easily reversed with animals
readily changing from the role of genera-
tor to perceiver (Smith, 1973).

Social play can be seen, in this context,
as one aspect of development, with time as
an important factor in its manifestation. As
the young animal matures then, these com-

municative events, play bouts, may become
longer and more meaningful. Only through
perceiving play as this type of ongoing pro-
cess can we come to fully understand its
real basis.

It is our opinion that one of the most
important socializing functions of play be-
havior is the learning of proper social com-
munication (but see Baldwin and Baldwin,
1974; Symons, 1974; Bekoff, 1974). During
play infants learn that there are restraints
upon the recombination of communicative
acts. They learn that certain sequences
(communication chains) are far more use-
ful to them as individuals than are others.
The sequences in which communicative
units are strung together is learned, and
the mode of recombination for each animal
depends upon previous social experiences.
Perhaps within the play group animals
learn to predict one another's behaviors.
(It is this predictability, in the final analy-
sis, which allows our description of social
behavioral patterns.) The value of such
predictability is quite obvious if one con-
siders the fate of an animal continually
issuing inappropriate responses.

The relative success or failure of any
social animal relates to its ability to asso-
ciate properly with its role, to communicate
with the appropriate signals at the appro-
priate time. Each animal assumes various
roles during the daily cycle; each role en-
tails a set (perhaps an opposing set) of com-
municative actions. Animals must learn, by
the juvenile stage, to alternate between
what may be termed "primary" and "sec-
ondary" responses. They must be able to
switch from one role to another, called code
switching, without interference (Haugen,
1953). For example, a beta animal's "pri-
mary" responses are those associated with
its subordinate position in relation to the
alpha animal. The appropriate use of these
responses can be learned and practiced,
with minimal risk, during the formative
stages in play behavior.

CONCLUSION

Most researchers agree on the fundamen-
tal importance of play behavior in the "nor-
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mal" development of the young primate.
Through experience gained in play the
young primate equips itself for adult pat-
terns of social interaction. By its nature,
primate play affords the maximum oppor-
tunity for learning the intricacies of adult
life. However, play behavior is quite vari-
able and is dependent on the influence of
a number of factors.

An understanding of the complex repe-
toire of signals employed in playful inter-
action is another area of fruitful research.
Only through an ethological study of play
itself will we come to appreciate its full
significance in the socialization process.
Conceptualization of play as having a be-
havioral syntax may allow us to appreciate
more fully the interrelationship of the vari-
ous behavioral patterns comprising play.
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