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Social and Solitary Play in a Colony of Vervet Monkeys

( Cercopithecus aethiops)
LINDA FEDIGAN

The University of Calgary
ABSTRACT. This study describes and defines play in a laboratory colony of vervet monkeys (Cereopitheeus aethiops). Play is divided into 26 units of behavior and the frequencies of
these behaviors are recorded. Analysis shows that sex, age, and dominance have effects on
some play behaviors. The play behavior of each age/sex group within the colony is described
both quantitatively and qualitatively. Adult females are characterized by reinforcement of the
play of immature monkeys, adult males by rough play with older male juveniles, four-yearold females and three-year-old males by stimulation of play in young infants, and males in
general by a preference to play within their peer group. It is suggested that modified repetition of behaviors, diversified interactions, and innovative behaviors, are important qualities
of play, and are essential to the adaptive plasticity of behavior in primates.
INTRODUCTION
Studies of play in primates are surprisingly few. Although it is now possible to find
a minimal qualitative description of play in the wild for almost every primate species
that has been studied (for instance, "chasing" and "wrestling" have been described as
occurring in the play of at least twelve species), this information does little to advance
an understanding of primate play, particularly if all the authors have not agreed on a
vocabulary and definition of behaviors.
Three studies using captive colonies of primates have concerned themselves specifically with observing social play. LATTA, HOPF, and PLOOG (1967) carefully categorized and described behavior in the squirrel monkey related to play and sexual activity. BALDWIN(1969) described in qualitative and quantitative form of the ontogeny
of social play and other social behaviors in squirrel monkeys. FADY (1969) studied
social play in a zoo colony of macaques. LoIzos (1967) and DoLI4INOW and BIsI-IOp
(1970) compiled summaries and reviews of the available information on play in
primates, and ALTMANN(1962) analyzed play in primates in terms of "metacommunication." Short analyzes of play in primates by MASON (1965) and WASHBURN and
HAMBURG (1965) mainly serve to point out the need for more detailed and quantified
studies of play. This research is a small step in that direction, a qualitative and
quantitative study of play in a captive colony of vervet monkeys (Cercopithecus

aethiops).
METHODS

The vervet group used in this study arrived in Austin, Texas on November, 1968.
It formerly belonged to Thelma Rowell, and lived as a captive group in Uganda, East
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Africa for approximately two years. The group is currently housed in two outdoor
cages that total approximately 70 feet by 12 feet by 10 feet high, and a heated winter
house. An enriched environment provides numerous objects to sit and climb upon,
including smaller cages, a slide, a swing, and two dead trees tied upright. Any monkey
can get out of sight of the others in his group. The colony is seldom disturbed more
than once a day for cleaning and feeding (chow and local produce). An observer
enters the area quietly and sits at a table outside the cage area. After an initial
distraction by the observer, the monkeys seem to "go about their business," seldom
looking directly at the observer again as long as he remains seated and still. The
observer remains neutral toward the monkeys, attempting no interactions with them.
Data recording sheets are designed to record frequencies of designated categories of
play (described below), as well as the director of a particular play behavior, the
recipient, and the sequence of interactions within a test period. An effort is made to
take data during periods in which the monkeys are known to exhibit play. (For
instance, there is much play in the cool early mornings before the monkeys are fed.)
After the data are collected, frequencies are transferred from recording sheets onto
matrices. Test periods last for 10 minutes. A total of 40 hours of quantified data
were taken between the months of November, 1970 and April, 1971 by the author.
Two gross measurements of play--frequency of play bouts and duration of play
bouts--are also used in this study. These data were recorded as part of a more general
social behavior study between the months of July, 1970 and March, 1971, by the
author and two other students. They represent 158 hours of actual quantified data.
The three observers were trained together and frequently worked together to insure a
maximum of reliability in data taking. Thus, in total, 198 hours of quantified data on
play taken by three observers are analyzed in this study, probably representing less
than one third of the time actually spent in observation of the vervet group.
The vervet group is composed of 17 members. A feral adult male and three feral
adult females comprise the core of the group. The remaining members consist of their
offspring, except for two immature individuals in the lineage of a feral adult female
who had to be removed from the group. Ten immature individuals (excluding this
year's infants) are the primary focus of this study, and may be divided into three
age/sex groups: four-year-old females (3 individuals); three-year-old males (4 individuals); and one-year-old males (3 individuals). The remaining three members of
Table 1. The study sample.
Feral
Feral
Four year
adult male
adult female female
+

Big Male+
(6)
+

One year
male

Big Female

--

)

Albert

)

Arvin

Snub

)

Charlotte

)

Sehroeder

)

Sam

Toe

)

Bloodknoek

)

Ted

(1)

(4)
(8)

+

Three year
male

New

(3)

Desdemona

(5)

-----+ Tabun

(7)
>

(2)

(9)

Nelson

)

Attila

)

Tobie

(?)

(1I)

(10)
)

New
infants

(12)
--

(?)
Dunbar

(Removed
(14)
(13)
(?)
due to
I
t
Subordinance)
The numbers in parentheses indicate dominance status. Arrows point from each female to her
offspring.
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the group are the above mentioned new infants, and are not included in the quantified
data, although some observations concerning their play will be reported. Table 1
shows the makeup and relationships of the monkeys in the group.
Initial observation led the author to believe that there are at least three factors by
which the observer, and presumably the monkeys, may determine that a behavior
constitutes social play: social context, the specific play initiation signal, and the play
face. These factors will be explained below. As DOLmNOW and BISHOV(1970) have
pointed out, the monkey undoubtedly receives more information about the play
interaction, in the form of tactile, olfactory and subtle visual cues, than the observer
can determine. Solitary play in this study is taken to be behavior which is basically
exploratory and locomotory interaction with the nonsocial environment. It involves
either unique behaviors, or the frequent repetition of one behavior within a short time
span.
Little attention has previously been devoted to careful description and delineation
of units of play behavior in vervets. STRUHSAKER(1965) did not define the categories
he used in watching play in free-ranging vervets of the Masai-Amboseli Reserve,
Kenya, East Africa. Although many researchers use descriptive terms such as
"chasing" and "wrestling," these terms are often difficult to equate. There were thus
few precedents to follow. Because the categories of play used for recording purposes
are a crucial element in the development of this study, and at the same time the most
subjective dement, and therefore most open to criticism, they will at this point be
listed and defined:
1. Initiates play--one animal closely and deliberately approaches another, usually
with a play face expression (see below), and causes a play interaction to begin usually
by one of a group of fairly stereotyped behaviors: cuffing, pulling (particularly the
tail), mouthing, leaping on, sliding at, flipping over, or peering backwards through the
legs at the second. Play is also occasionally initiated by simply moving in an uncoordinated manner, or by a unique behavior.
2. Pulls tail--grasping, pulling, or yanking partner's tail.
3. Cuffs--first animal hits the second with the flat of his hand.
4. Hops--animal bounces on his feet.
5. Cuff and hop--this is a more complex pattern of play, which if it were called
"box and hop," would look somewhat like the sport of boxing in humans In cuff and
hop, the two animals are sparring, bouncing on their feet, and trying to cuff at each
other (or occasionally pulls and bites).
6. Play face--this is a visual signal in which the mouth is held partially open with
the "unretracted lips only slightly exposing the unclenched teeth," (STRUHSAKER,
1965). It was described by STRVHSAKERas commonly accompanying play in freeranging vervets, and the same is true for this study group. This facial expression,
which in some individuals resembles a human grin, is invariably used by adults when
they are playing. It is always seen during "wrestling" in immature individuals,
occasionally during "cuff and hop," and somewhat less frequently during other play
units. (It may possibly be a correlate of close contact play.) Because it is not always
easy to observe and frequently appears and disappears during rapid locomotory
interactions, but remains constantly present during wrestling interactions, it was

350

L. FEDIGAN

decided to combine the recording of this category with the recording of "wrestling."
7. Wrestling--this is very much like "cuff and hop" brought into closer contactual
range. The animals literally grapple, body pressed against body, and roll about while
attempting to mouth, pull and cuff each other, particularly on the face, hands, and
feet. Also described by STRUI4SAKERin free-ranging vervets.
8. Approach-withdrawal--one animal deliberately provokes or attracts another
animal tO it, runs a short distance with the second following, stops when ahead to
provoke the second animal again, and as the second is about to catch up, runs off
again.
9. Chase--in play this behavior is not accompanied by agonistic gestures, is not
conducted at a great speed (frequently has a quality of "loping"), and may be differentiated from approach-withdrawal by its quality of sustained locomotion. Also
described by STRUHSAKER.
10. Pull--pull fur and skin with hand.
11. Mouthing--inplay an animal will sometimes approach another and give it what
appears to be a sustained bite, usually on the back. Most often, this involves actual
contact, the director even shaking his head as though to rip the other's skin, although
occasionally the director may simply make mock bites in the air, tilting his head from
side to side: This signal is differentiated from the agonistic bite by the response of the
recipient, who does not scream in fear or pain, but either engages in play with the
director, or occasionally (especially if an adult) moves off, or becomes aggressive
toward the director. Mouthing is often a form of play initiation.
12. Mount--only those mounts, homo- and heterosexual, which occur within play
sequences are counted. STRUHSAKERreports these as a moderately common aspect of
play.
13. Run abnormally--an animal locomotes about the cage in some abnormal
fashion (i.e., with the tail in the mouth, or with one hind foot held in the air, and so
forth).
14. Flip--locomotory, theanimal flips over.
15. Spin--the animal turns rapidly around in circles (often with tail in mouth).
16. Acrobatics--sustained locomotory activities on branches, wires, poles, swings,
etc., that are not necessary simply to get from one spot to another.
17. Land/Crash--during a play interaction, landing on something (food bin for
example) in such a manner that an abnormally loud noise is produced.
18. Self-tail--play with one's own tail, distinguished from grooming or scratching
one's own tail.
19. Join in--an animal approaches and enters into a play interaction which has
already begun between other individuals.
20. Individual object manipulation--sustained handling of a small, mobile object.
No manipulation of food items or chewing on branches was counted.
21. Group object manipulation--occasionallymore than one animal attempts to play
with the same object at the same time, or one immediately after the other. This is
possibly similar to what STRUHSAKER describes as "tug-of-war." Group object
manipulation is not yet well understood in the study group, and was later excluded
from analysis owing to a lack of frequency. Although rare in occurrence, this be-

Play in Vervets

351

havior may provide an important learning-from-peer situation. The author has
occasionally seen an object pass from monkey to monkey with each monkey treating
the object in a fairly similar way (for instance, putting it on their heads). Sometimes
many immature monkeys gather around another one who is attempting a new behavior (such as unwiring a locked door) or who has acquired and is examining a new
object (such as, alas, data sheets).
22. Play at--sustained play activities on the part of one animal, directed towards a
second who does not respond, or who becomes aggressive.
23. Becomes real aggression--hostility (threat gestures) occurring within or arising
from a play interaction.
24. Becomes groom--grooming occurring within or arising from a play interaction.
25. Female chastisement--cases in which females interfere in a play interaction to
direct aggression (cuff, chase, bite, visual threats) at one of the participating animals.
26. Seek adult--one of the animals involved in a play interaction runs over to an
adult (usually mother) and places the adult between him and the play partner.
A soft"panting" vocalization has been heard to accompany play (BRAMBLETa',Pers.
Commu.) when this group was kept in a smaller area indoors. However, this call
cannot be detected by the observer in the current outdoor area, and was therefore not
recorded. It is presumed to be the call described by STRUHSAKERas a "purr," and
heard rarely by him, always during play. Soft panting sounds have been reported to
accompany play in gorillas (SCHALLER, 1963) and chimpanzees (VAN LAWICKGOODALL, 1968).
RESULTS

The analysis of the data was in accordance with three major questions of the study:
(1) What are some of the variables that affect play and to what extent do they do so?
(2) How are the frequencies of play signals distributed among the age/sex groups?
(3) Are there patterns of preferred play partners ?
Sex and age of each monkey were previously known. A linear dominance hierarchy
was determined for the entire group in the following manner: (1) A set of hostile and
unequivocal signals was chosen from the 158 hours of general social behavior data,
including aggressive chase, bite, displace, and "is avoided." (2) Directors, receivers,
and frequencies were placed on a matrix. (3) The relative position of each individual
to the others was determined by subtracing the number of aggressive signals directed
at him by another individual, from the number he directed at said individual. The
final results may be seen in Table 2. Interestingly, the data indicate that while dominance status may fluctuate slightly over a year's time, in general, offspring hold a
dominance status within their peer group that is directly comparable to their mother's
status within her peer group. (Refer back to Table 1. The relative dominance status
of each animal is recorded as a number below their name.)
Linear correlations and partial correlations were performed to test the above hypotheses (MCNEMAR, 1962), The results may be seen in Tables 3 and 4. It should be
noted here that with N = 10 for Table 3 and N = 7 for Table 4, significant correlations
are most difficult to obtain. Although the tables indicate for the reader's information
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Linear correlations with sex.

N=10
Sex
(Females
Score 1,
Males
Score 2)

Directs
agg.play
r =.79

Receives
agg.play
r =.42

(p_<.01)

Receives
Solitary Social
female
loco.play loco.play chsast.
r =.63
r =.82
r =.69
(p___.05)

Directs
App.
--W/D
r =.68

Object
man.
r=.91

(p_<.01) (p_<.05) (p_<.05) (p_<.01)

the significance levels of those correlation coefficients in which p_<.2, reference to
significance will not always be m a d e in the following discussion. O f m o r e importance
are the relative effects of the three variables. The reader will also note that the 26
categories of play listed in the methods section of this p a p e r have been grouped into 7
general categories for convenience of analysis. The generalized categories are defined
as follows:
1. Directs aggressive p l a y - - t h e individual directs signals which are considered
(in general, in the literature on primates) to be agonistic signals if they occur outside
of the play situation. Whether in a play situation or not, these signals involve rough
physical contact, directed by one individual at another. Specific signals used in this
category are: chases, pulls tail, pulls, mouths, plays at, cuffs, becomes really aggressive.
2. Receives aggressive p l a y - - t h e individuals receive signals which were defined in
Category 1. Recipient of these specific signals, chases, pulls tail, pulls, mouths, cuffs,
plays at, becomes really aggressive.
3. Solitary l o c o m o t o r y p l a y - - t y p e s of solitary play in which the animal moves
about the caging area. Specific behaviors are: run abnormally, flip, spin, acrobatics.
4. Social l o c o m o t o r y p l a y - - t y p e s of play involving two or m o r e individuals w h o
m o v e a b o u t the caging area, in which the specific play behaviors are mutual. Although
this category of play also involves rough physical contact, it differs from Category 1

Table 4.

Partial correlations with age
Directs
Receives
agg.
agg.
play
play
r=.71
r=.38

N= 7
Age
(3 yrs.
=3; 1 yr. = 1)
Dominance
(most dora.
=7; Least dom.
= 1)
Age with
dominance
held constant
Dominance
with age
held constant
*--indicates p <.2

and dominance (males only).
Solitary Social
Receives
locomtory locomo- female
play
tory play chast,
r=.06
r=.23
r=.57

Directs
Object
approach manipulawithdrawal tion
r=.68
r=.15

(p_<.l)
r=.67

--*
r=--.78

-r=.45

-r=--.32

-r=--.21

(p_<.l)
r=.71

-r=.64

(p~.1)

(p_<.05)

--

--

--

(p_<.l)

--

r=.68

r=.17

r=--.12

r=.33

r=.62

r=--.ll

(p_< .2)
r=.63

.
.
.
r = --.75 r=.46

r=.03

r=.74

r=.64

(p_<.2)

(p_<.l)

--

(p_<.l)

(p_<.2)

--

.
r=.18
--

r=.55
.

.
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in that the behaviors are mutual, there is not a director and a recipient. The specific
signals are: play face and wrestle, cuff and hop.
5. Receives female chastisement--the individual is the recipient of this behavior,
which was defined in the methods section of the paper.
6. Directs approach-withdrawal play--this behavior was defined in the methods
section of the paper.
7. Individual object manipulation--this behavior was also defined in the methods
section of the paper.
Examination of Table 3 shows that in all but one case (General Category 2) sex has
a significant effect on play frequencies, and the four-year-old females perform significantly less of the play behaviors. (Note also that, although the oldest, they score least
in categories in which older males score highest.) Only in the correlations with the
sex variable do we find so many significant results. However, it must be remembered
that these are four-year-old females, one of whom bore an infant in February, 1971.
The verification of the importance of sex on play in vervets must await a study of a
group which contains male and female juveniles of the same age.
For ,simplification the remaining correlations (Table 4) were performed using the
data from male juveniles only. These are partial correlations, in which it is possible
to see the effect of each of the two remaining variables (age and dominance) with the
other held constant, and thus, in fact, to see the relative effects of age and dominance
(MCNEMAR, 1962). From Table 4 it is found that only in three cases does age have a
greater effect on play behavior than dominance: directs aggressive play, social locomotory play, and receives female chastisement. Only in the last, receives female
chastisement, does age have a much greater effect than dominance. In the four
remaining categories of play behavior: receives aggressive play, solitary locomotory
play, approach-withdrawal play, and object manipulation; dominance correlates
more highly than age. It correlates much more highly in all but the category of
approach-withdrawal play, in which age and dominance have rather similar effects.
Table 4 also indicates that age correlates positively with all behaviors except solitary
locomotory and object manipulation. (The two negative correlations are also the
lowest two for age.) In other words, older male individuals direct more aggressive
play, receive more aggressive play (very low correlation), direct more social locomotory play, receive more female chastisement, and direct more approach-withdrawal
play. Dominance correlates positively with all behaviors except "receives aggressive
play." (The logic of this is obvious.) In other words, dominant individuals direct
more aggressive play, perform more solitary locomotory play, more social locomotory play (low correlation), more approach-withdrawal, and more object manipulation. (The correlation of dominance with receive female chastisement is essentially
zero).
In summary then, sex is the only variable to show significant effects on some play
behaviors. Sex would appear to be the most important variable in the play of this
particular vervet group, but the fact that the female group is also the oldest group, and
is approaching adulthood, must be taken into account. Lack of significant correlations with age and dominance is suggested to be at least partially the result of the
small sample size. The relative effects of sex, age, and dominance are dependent on
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the particular play behaviors in question. Age has a higher correlation in three
categories of play, and dominance in four categories. The dominance correlation
coefficients tend to be larger.
The second major question of this study concerns the relative frequencies with
which each age/sex category performs each behavior. The vervets have been divided
into five age/sex groups and mean frequencies were tabulated for each group. These
frequencies were then converted to percentages. Table 5 shows the mean percentage
with which each age/sex group exhibited the specific behavior out of the total number
of times that the behavior was exhibited by all the monkeys. For example, the oneyear-old males performed 39 ~ of the play initiations that were recorded.
Table 6 shows the mean percentage with which each age/sex group exhibited each
behavior out of the total behaviors exhibited by the same group. For example, 25
of the play behaviors exhibited by three-year-old males was "wrestling." These two
tables hopefully contribute to a comprehensive description of play in this vervet
group. They are included in this report in order to provide answers to a myriad of
questions about the play of this group, dependent entirely on the interests of the
reader.
The third major interest of this study concerns the preferred play partners of the
immature members of this vervet group. (The adults were necessarily left out, because
their play frequencies were so low as to be invalid.) A sociogram was drawn up
(Fig. 1) representing the "favorite play partner" of each individual. In each case, the
individual plays with his "favorite play partner" significantly more than with any
other monkey (as shown by chi square tests). In only two cases was it necessary to
designate t w o favorite play partners who were played with to a significantly greater
extent. In conjunction with this sociogram, chi square tests show that three-year-old
and one-year-old males significantly prefer to play within their own peer groups, while
four-year-old females prefer to play out of their peer group. (Two out of the three
have their brothers as their favorite play partners.)
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Fig. 1. Play Partners.

DESDEMONA

(4,F)

{4,F)

(4,F)

356

L. FEI~mAN

~88o~ooo~

e/i

TTTTTTTTTTTT

g

r~

<E

do~o~ddo~d~

0

dd~d~ddd~d

d r ~ d ~ d d ~
II)

0

d

~

"~

O0

,--I ~--~ O 0

?.

~o

.o
©

~g

~'.

~

~

~.-~o

~

~

Play in Vervets

357

~d~'4~
~ 4 ~ ~

' ~

~'4~e~4

0

0
~4

"~

4

....

o

" "

o

~

,.'o~
e9

&
O00ooooool~r<Q6ooo0004~_.~o,._l~,..~
~0

06 ,.,.-, 04 o o ,~ N ~ o -.., N o ~ ~ ~ , o o ,.-; ~,,i o

0

,-~
e~

m

~

o.~

{

~ {

.

.o

1

~

=g

I.~e

358

L. FEDIGAN

The above computations were performed on play bout data gleaned from 158 hours
of recording, in which each play bout and the partners involved were recorded. However, what if we were to shift the focus to the initiation of play bouts? Xis most often
seen playing with Y, but with whom is X most often seen initiating play? This information is available from the 40 hours of data taken by the author. Figure 2 is a
sociogram showing preferences in initiating play. Again, each "favorite monkey" is
significantly favored over all others. In conjunction with this sociogram, chi square
tests were performed which show that four-year-old females and three-year-old males
initiate play significantly more often with one-year-old males than with each other or
within their peer group. However one-year-old males initiate play significantly more
often within their own group than with members of other groups.
CHARLOTTE (4,F)

ARVIN (I,M)

DESDEMONA (4,F)

\/

BLOODKNOCK (4,F)

) SAM (I,M) <

//~TED~(I,M)
ALBERT

SCHROEDER (3,M)

(3,M~LSON(3,M)
TABUN (3,M)

Fig. 2. Initiate Play.
In noting the discrepancy between Figures 1 and 2, it should be remembered that
there is not a one-to-one relationship between the frequency of "initiates play" and
the frequency of play bouts, in the data recorded. Two reasons are offered in explanation. Firstly, the category "initiates play" was not included in all the datacollecting sessions. (158 hours of the data simply recorded play bouts and the partners
involved.) Secondly, the category "initiates play," dealing as it may, with subtle cues,
is sometimes extremely difficult for the observer to record. This is especially true for
habitual play partners (intra-peer group play for the males) in which play bouts may
appear to begin without any overt initiation signal. However, play bouts between
occasional partners (inter-peer group play) are more clearly seen to be initiated by an
overt signal. Greater attention needs to be focused on the variety and type of signals
used to initiate play. In addition, refinement of recording devices and techniques
should also lead to more acute observations. Nevertheless, the results of the present
study show that, in inter-peer group play bouts, the older monkeys initiate play more
frequently with younger monkeys, than younger monkeys initiate play with older ones.
This finding is supported by a third sociogram, shown as Figure 3. The latter shows
preferred partners for approach-withdrawal play. Figure 3 is similar to Figure 2, and
the accompanying chi square tests for approach-withdrawal show the same results as
those described above for initiates play: four-year-old females and three-year-old
males direct approach-withdrawal play significantly more often toward one-year-old
males than toward other, or a member of their own peer group. One-year-old males
direct approach-withdrawal play significantly more often toward members of their
own group than toward members of other groups. The two signals, initiate play, and
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CHARLOTTE (4,F) BLOODKNOCK (4,F)
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ARVIN (1,M)
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DESDEMONA

NONE
(4,F)
-

SAM (i,MJ______...._-~TED (I,M)
ALBERT (3,M)~NELSON
TABUN (3,M}

(3,M)

Fig. 3. Approach-Withdrawal.
directs approach-withdrawal play, were recorded independently, and the author had
formulated no hypotheses concerning these specific findings previous to data analysis.
DISCUSSION
In this study, sex, age, and dominance are isolated and described as social and
physical variables which affect play. It should be noted, however, that there are
certainly other variables, which are not considered in this study, and which may
possibly have important effects on the play of an individual monkey. For instance,
what might be the effects of a monkey's genetic inheritance, or his mother's and older
siblings' behavior ("family environment")? Noted, but not examined in this study,
is the fact that one whole lineage of the group--a female and her offspring--are much
more often involved in all play behaviors relative to their peer groups, than members
of other lineages. What of that little-studied aspect of a monkey's phenotype--his
"personality" ? Physical environment is also undoubtedly an important factor in play.
The fact that this captive group exhibits so much more solitary play than was observed
in the wild group by STRUHSAKERmay certainly be due to the captive situation and
the different physical environments. Thus, noting that sex, age, and dominance all
have effects on play, in no way provides a total explanation of an individual's play
patterns.
Another interest of this study is the way in which one might characterize the play of
the various age/sex groups. The author's interpretation of Tables 5 and 6 and the
sociograms (Figs. 1, 2, & 3) is the following: adult females, in general, provide reinforcement for the play activities of the immature individuals, usually positive reinforcement for their own offspring (particularly their youngest) and negative for
other juveniles. Of the adult female behavior recorded during play bouts 58.65%was
chastisement. The adult females are often extremely tolerant of rowdy, noisy juveniles
playing in close proximity (perhaps this is positive reinforcement by default), however,
an adult female will attempt to chastise any juvenile who runs over her or bumps into
her, even a juvenile who may actually be dominant over her. The question of positive
reinforcement is a difficult one. Monkey mothers never applaud or reward their
offspring as human mothers do. However, if positive reinforcement is simply considered to be a response whose influence on the behavior is to make it reoccur, then
tolerance of behaviors would certainly fall into the class of positive reinforcement.
And a monkey mother who continually backs up her offspring's behavior or protects
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it, by threatening or driving away individuals who might frighten or injure the infant,
surely has a positive influence on the development of her offspring's attitude and behavior toward the other individuals of his group. Subordinate adult females, unlike
dominant adult females, are not usually able to effectively keep dominant juveniles
from rough-housing with their infants, although they may threaten them.
The adult male vervet in the study group appeared at first to take no interest in play,
except when playing himself with older male juveniles (he was rarely seen to play with
four-year-old females or one-year-old males). This play was usually quite rough with
all of the three-year-old males joining in, and "ganging up" on the adult male. Big
Male is also quite tolerant of juveniles playing close to him. In fact, the three-year-old
males usually appear to play closer to him than to the adult females. However, it
began to be noticed that Big Male would occasionally cuff a juvenile who bumped into
him during play, and would always threaten and cuff a playing juvenile who blocked
his view of the other monkey groups in the area. On two or three occasions the author
noted that the older juveniles' play was becoming abnormally rowdy and disturbing
to the grooming females. On these occasions Big Male suddenly bounded around the
caging area several times, giving calls and landing on metal objects with a loud crash.
He was not observed to threaten any particular monkey, but play stopped immediately
and the group became totally silent.
The four-year-old females are in ambiguous positions regarding chastisement.
Occasionally they threaten older juvenile males playing roughly with infants, and
occasionally they are themselves threatened by adult females. In general, they seem to
"watch out for" their youngest sibling.
Four-year-old females are also characterized by stimulating the play of younger
infants with behaviors which are designed to draw the infants into play. They share
this characteristic with the three-year-old juvenile males, as is indicated by Figures 2
and 3 and Table 4. Older juveniles (male and female) direct more approach-withdrawal play toward infants and prefer to initiate play with infants. This became more
obvious to the author when this year's group of infants (born December 30, 1970,
February 1, 1971, and April 1, 1971) first began to wander from their mothers. At
first with a very nervous eye on the mothers, the juveniles began to approach the
infants and initiate play with them. (DOLmNOW & BISHOV, 1970, also reported that
immature female vervets often entice infants to play.)
Because peer groups have been shown to be very important in vervet play (Fig; 1),
and because each individual in this colony ranks within his peer group as his mother
ranks within hers, it is suggested that peer group play is a vital source of socialization.
In a feral situation and in long-term captive colonies of vervets, it is probably with the
individuals of one's peer group that one must have the most stable and explicit
relationships. That is, adult females will tend to be in close proximity for grooming
and nursery groups, and adult males will be in close proximity in their role, primarily
as look-outs. Thus it is much more important for a subordinate adult male to have a
stable relationship with other more dominant adult males than with dominant females
or juveniles who are more easily avoided. Juvenile females appear to work out stable
relationships during long hours of grooming with other females and holding or
exchanging infants. F o r males, peer group play provides an opportunity for many
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diversified interactions with the very monkeys one will "have to live with." Note that
this is different from suggesting that dominance status is actually determined through
play.
ALTMANN (1962) states that he was greatly impressed by the ability of rhesus
monkeys to predict social behavior and to make the appropriate responses to different
individuals under a variety of circumstaces (long and short term changes in the
individuals of the group). This author would suggest that the ability to predict other
individuals' behavior and to ac t appropriately, might be termed "social perception,"
and is a fundamental social skill of most primates. And at least in the case of the
vervets, it is difficult to think of an activity more appropriate than play for the
development of social perception. For example, in play an individual must know at
exactly what point a play bite or mouthing is considered severe enough to be a real bite
by each individual, how close an infant is to its high-ranking mother when he attempts
to play with it, how watchful the mother is, who amongst partners and adults is
irritable that day, and so forth. As stated above, in play a monkey experiences many
diversified interactions, and this surely allows for complex social learning. This is not
to say that an immature vervet does predict 100K successfully the behaviors and
responses of others, and always acts appropriately to avoid trouble. However, in order
for a monkey to play over a period of time without incurring severe aggression or
injury, he must know all the subtleties of each individual's personality, of the
relationships between individuals, and of those play behaviors which are tolerated by
adults.
A long-standing curiosity concerning play is that, although it is extraordinarily
difficuit to describe, and a general definition has never been decided upon, different
untrained observers are usually in fundamental agreement as to what constitutes play
behavior, particularly in the case of primate play. ALTMANN(1962) has suggested the
reason for this is that play in primates involves "metacommunication" or signals
which are communication about communication. Certain signals preceding and
accompanying play serve to communicate that the behaviors occurring are playful.
MAsorq (1965) and DoLmNow and BISI~OV(1970) are undoubtedly referring to the
same phenomenon when they discuss "behavioral cues" that occur during play. This
study has included specific signals which perform the function of metacommunication
in the definition of play: stereotyped play initiation, play face, possibly purr call, and
calm social context. The last in this list is only a signal by default and should be
further explained. First it indicates that the entire group is not under survival stress
due to predators or hunger. But a "calm social context" is also meant to indicate that
play aggression is not accompanied by the normal additional aggressive signals, visual
and auditory threat signals, or visual and auditory submissive fear signals. This was
often pointed out in describing aggressive play behaviors in the methods section of
this paper. It should be noted here that animals fairly frequently move in and out of
the play context. The roughness of the play may accelerate until the play face disappears, other agonistic gestures appear, and the partners become truly aggressive.
Mothers may intervene to chastise and thereby stop play, the partners may interrupt
play to groom for a period, only to begin wrestling again, or one of the partners may
become afraid and seek an adult. As to why human observers in the past have been
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able to understand metacommunication signals in primate play, but unable to consciously delineate them, the author can only suggest that the subject of metacommunication in human behavior is very little understood; metacommunication by its very
nature may be designed to function at a very low level of consciousness, and many of
the signals involved in non-human primate play may be so familiar to human observers as to be virtually "invisible." The similarity between cuffing with an accompanying play face and punching someone in jest with a grin on your face, has
previously been pointed out (DOLHINOW & BISHOP, 1970).
MARLERand HAMILTON(1966), EI~L-EmESFELDT(1970), and LoIzos (1967) in trying
to determine what constitutes play behavior, have all pointed out the striking similarities of play to other behaviors which have been described as "ritualized behavior."
The major similarity is the quality of "emancipation"; play signals and ritualized
signals are freed from the causal factors of the original signals. Other similarities
between play and ritualized behaviors are: development of rhythmic repetition,
differential exaggeration of components, and change in sequence of components.
Lolzos (1967) has also made a good case for her suggestion that play patterns owe
their origin to behaviors that appeared earlier phylogenetically, for purposes other than
play (such as aggression and defense), and the reader is referred to her article for the
details of this argument.
If Lotzos' theory is valid, as this author would believe it to be, then the question
immediately follows: why did play develop? Play seems to have developed only after
immediate survival needs were taken care of, and only occurs in such a case today.
LoIzos did not ask the above question directly, but asked another, here paraphrased,
which this author feels leads to the same answer: If practicing adult behavior, or
gaining additional knowledge about who or what one is playing with are the major
functions of play, then "one must wonder why the animal does not use a more
economical way . . . . " The answer to this would seem to lie in the fact that play
behaviors are not only exaggerated and uneconomical, as pointed out by LoIzos,
they are also diversified, flexible in execution and sequence, and occasionally unique.
Play occurs in higher animals as does plasticity of behavior. Recent studies of Japanese macaques (FRISCH, 1968; [TANI, 1958) show that it is the immature individuals
who are the most explorative, flexible, and innovative, and who may cause a new
adaptive behavior to be taken up by the group. In higher animals, plasticity of behavior as a mechanism for survival is gradually substituted for fixed and inherited
behavior patterns. Thus it would seem that an immature primate does not play just
to practice species-specific behavior, or just to learn what the adults of his group have
already learned about their social and physical environment, but also to put out as
many tests or probes of the environment as possible, to innovate, to receive feedback,
and act on the new information with slightly modified probes, until gradually the
individual's behavior becomes more fixed or structured according to the behaviors that
have proved successful (socially and physically) to that individual. This is a suggested
function of play and in no way implies that the animal is conscious of testing his
environment and adapting. Play in this sense might be regarded as the "variation"
which is drawn upon for the ontogeny of fit behavior in the individual.
Variation in play may simply be subunits of the customary units of play behaviors--
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emphasis in the past has been on behaviors which are also found in the adults of the
species, chasing for example; but there may be many different ways and situations in
which to chase. Even when a monkey rapidly repeats a behavior in a short time span,
he may be making subtle modifications. Completely unique behaviors are also exhibited in play, usually solitary play, or a situation in which several individuals
interact with a portion of the environment at once. HALL and DEVORE (1965) in a
tantalizingly brief statement say: "The developmental trend (in baboons) might be
generalized as a progressive focussing of the play-manipulatory repertoire of movements and gestures upon particular objectives, early efforts being much more
random." WASHBVRN (1965) has suggested that it is play which "brings about a
diversified sampling of the environment that is probably of great importance in
adaptation." It is this author's suggestion that frequent variation and modified
repetition of behaviors as well as the possibility for innovative behavior in interaction
with the social and physical environment, are essential to the adaptive plasticity of
behavior in primates. This study indicates 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 soical perception.
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