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ABSTRACT

The purpose of this experiment was to measure 
social and nonsocial behaviors of adult male and female 
squirrel monkeys in groups differing in sex, dominance 
composition, and size. Subjects were observed in non
social adaptation, competitive pair, and competitive triad 
situations. While the group structure and size variables 
altered levels of incentive-getting and social behaviors, 
they failed to affect the relative abilities of monkeys to 
achieve and maintain control over a water incentive. The 
social behaviors, nonsocial behaviors, and dominance ranks 
observed in the triad situation were similar to those 
observed in pairs of squirrel monkeys in previous studies. 
The results also extended conclusions regarding social 
preferences from previous noncompetitive situations to the 
current competitive situation. Consistent coalitions of 
females against males, previously observed in larger groups 
of squirrel monkeys, were not found.



CHAPTER I

INTRODUCTION

Social dominance of adult squirrel monkeys in a 
competitive pairwise water incentive test was studied by 
Clark and Dillon (1973). Following a series of adapta
tion trials to a water drinking situation, ten previously 
unacquainted adult squirrel monkeys,5 males and 5 females 
were tested in all possible pairs to determine their 
dominance relations. Dominance in the pairwise test was 
defined as a monkey's ability to maintain control over a 
water incentive. The number of other monkeys "defeated" 
by each monkey defined his position in the dominance hier
archy. Clark and Dillon's study showed that male squirrel 
monkeys were reliably dominant over females in the pair
wise situation and that the dominance hierarchies within . 
and between the sexes were virtually linear.

Clark and Dillon (1974) also observed the changes 
in their animals' nonsocial behavior levels produced by 
the addition of social partners of differing sex and 
dominance status. These investigators found that females 
in mixed sex pairs and submissive animals in same sex 
pairs failed to alter the nonsocially measured levels of



drinking evinced by the subjects, regardless of the sub
ject's sex. On the other hand, males in mixed sex pairs 
and the dominant monkey in same sex pairs drastically 
reduced the drinking levels of the subjects, regardless of 
sex. The above results suggested that the dominant 
animals in same sex groups and males in mixed sex groups 
adapted more readily to stressful social situations than 
their submissive or female counterparts.

Kessler (1974) studied the relationships between 
sex, dominance, group composition, and social behavior in 
an intact group of adult squirrel monkeys. The group was 
characterized by severe aggression toward low-ranking 
males, one of which subsequently died, and high levels of 
affiliative social behaviors among the females. Kessler's 
results were consistent with Baldwin's (1968) observations 
of squirrel monkeys in a seminatural environment where 
females were the cohesive force in the troop and males 
remained to the periphery. Baldwin found that females 
aggregated into close groups with no clearly dominant 
animal. Males remained solitary, aggressive toward other 
males, and often disrupted the troop activity. Females 
were successful in driving males away from the center of 
the troop.

In a later study, Clark and Kessler (1974) 
observed changes in pairwise water competition and social 
behaviors of the squirrel monkeys used in Kessler's



previous group competition tests. Pairwise water compe
tition tests were performed before and after a one-week 
period of social experience in a group. The primary 
effects of the group experience on behaviors observed 
during pairwise trials were an increase in social distance 
and a decrease in social contact between partners. Fol
lowing the group experience, monkeys of both sexes were 
less aggressive toward females. That males' aggression 
decreased was not surprising since the males had received 
severe aggression from the females, while the females had 
experienced positive social contact during the group situ
ation. The pairwise dominance hierarchy, however, 
remained constant before and after the group experience.
One of the most interesting findings of Kessler's (1974) 
study was that the dominance status of individual monkeys 
in the competitive group situation was unrelated (rs=.07) 
to' the dominance status of the same monkeys in the compet
itive pairwise situation. For example, the most dominant 
female in the pairwise test was seventh in dominance 
status in the entire group of ten monkeys. The most 
dominant female in the group situation ranked eighth in 
the pairwise test. The low correlation between group and 
pairwise dominance status indicated that dominance 
behaviors in squirrel monkeys were situation specific.

The major goals of the present study was to measure 
changes in social and nonsocial behaviors of squirrel



monkeys which result from changes in group size and 
composition,. thus expanding Clark and Dillon's (1974) 
results to a triad situation. Specific questions asked 
were; 1) Will the presentation of a single monkey or a 
pair of monkeys to a subject monkey in a competitive 
situation alter the levels of social and nonsocial 
behaviors of the subject monkey? 2) Do the sex and 
dominance status of social partners differentially 
affect the social behaviors of the subject monkey?
3) Will positive coalitions form between females in the 
presence of males as noted by Baldwin (1968) and Kessler 
(1974)?

Additionally, if Kessler's findings of low corre
lation between pairwise and group dominance relationships 
is valid, then the researcher is left in a paradoxical 
position. On the one hand, the pairwise situation permits 
a detailed analysis of squirrel monkey dominance among 
pairs of monkeys. On the other hand, group situations 
allow the study of dominance interactions among large 
numbers of squirrel monkeys. However, because of the 
complex social relationships, the study of the separate 
pairwise components of group dominance hierarchies is 
difficult in a large group. The number of possible pair
wise interactions between monkeys increases rapidly in 
larger groups. Similarly, the characteristics of individ
ual animals which result in the formation of group



dominance structure are not easily isolated in the group 
setting. A research strategy which could begin to expli
cate the apparent paradox between dominance rank in a 
group and pairwise dominance would be the study of social 
dominance in a triad situation. Consequently, another 
purpose of the present study was to examine the dominance 
behaviors which result from squirrel monkeys observed in a 
competitive triad situation. The final question asked in 
this study was: Are the dominance behaviors observed in a
triad situation consistent with dominance ranks observed in 
the pairwise situation?



CHAPTER II

METHOD 

Subjects
Fourteen adult squirrel monkeys (Saimiri 

sciureus, Columbian variety) , 7 males and 7 females, y?ere 
subjects. All animals had been purchased as adults and 
had lived in the laboratory for approximately three years 
prior to the experiment. These monkeys had been subjects 
in previous social behavior experiments in the laboratory. 
One week prior to the onset of the present study, the 
monkeys were moved to individual cages in the same colony 
room where they were housed throughout the experiment.

Apparatus
All social and nonsocial testing was conducted 

with the subjects being placed in an internally lighted, 
solid wood chamber (75 cm x 75 cm x 72 cm), painted gray, 
without perches. Subjects were observed through a glass 
observation window which occupied the front wall. A water 
bottle was externally mounted on the right wall of the 
chamber with the spout protruding through the center of 
the wall at a height of 16 cm above the wire mesh floor. 
The left wall contained two 31 cm x 31 cm openings.



covered by. guillotine doors, which received standard 
laboratory transport cages serving as start chambers.
The guillotine doors could be raised simultaneously to 
allow subjects equal access to the water bottle. The 
dominance chamber was located in a test room separate 
from the main colony.

Data were recorded with two 10-channel frequency/ 
duration counters; one counter was used to record the 
behavior of each subject monkey. The stimulus monkey's 
important behaviors were noted in the written protocol.

Procedure
The study was conducted in three phases: Non-

social Adaptation, Pairwise Dominance Testing, and Triad 
Social Testing.

Nonsocial Adaptation: Daily, 5. min adaptation
trials were administered until a drinking criterion was 
established. The drinking criterion was defined as the 
accumulation of 15 sec of drinking time within the first 
60 sec of the session for three out of four consecutive 
days. After reaching the criterion, each monkey was not 
tested until all monkeys had reached criterion. On the 
final day of adaptation preceding pairwise social testing, 
all monkeys were again nonsocially tested to insure the 
stability of the drinking criterion. Nonsocial drinking 
data were collected during the final four days of 
adaptation.
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Pairwise Dominance Testing; Pairwise dominance, 

began following adaptation to the test chamber. Each male 
was paired with each other male, and each female was 
paired with each other female in 5 min dominance tests.
The schedule of pairings and testings was determined 
randomly with the restriction that a given monkey be 
tested only once on a given day. The monkeys were domi
nance ranked within sex groups. Dominance was defined as a 
monkey's ability to successfully maintain control over the 
water bottle; such dominance was typically achieved by 
biting, pushing, pulling, or any other assertive behavior. 
Following each trial, subjects were scored as dominant or 
submissive with respect to other subjects. The male that 
defeated all other males in the pairwise situation was 
considered highest in rank; the male that defeated no 
other males was lowest in rank. The same procedure was 
applied to female dominance ranking. Six social and non- 
social behavioral categories were also scored. Ties in 
the total number of wins were resolved by labeling as 
dominant the monkey that "won" the confrontation between 
that particular pair.

Triad Social Testing: ‘ Following the dominance
ranking procedure, the midranking male and female (#4 in 
the within sex dominance hierarchies) were chosen as the 
stimulus animals and were used as such throughout, the 
remainder of the experiment. The remaining six males and



six females served as subject animals. The highest 
ranking male was paired with the highest ranking female; 
the next highest ranking male was paired with the next 
highest ranking female and so on throughout the hier
archies . The male-female subject pairs were constant 
throughout the experiment.

During the triad testing, each male-female sub
ject pair was presented with either the male or female 
stimulus monkey in a 5 min trial. Each of the twelve 
possible triad presentations was repeated a total of three 
times. The order of subject pairs was determined randomly 
each stimulus monkey was presented to one subject pair per 
day. At the start of each trial, the stimulus monkey was 
placed in the test chamber with the water bottle in place 
and the subject monkeys were simultaneously released from 
the start transport cages. Recording of social and non
social behavioral categories began immediately. Following 
each encounter, the dominance rank of each monkey in the 
triad was assigned and any unusual or interesting events 
were recorded in a written protocol.

Behavior Categories
Frequencies and durations of nonsocial behaviors 

were recorded in all three phases. Frequency and duration 
of social behaviors were recorded in the pairwise and 
triad phases. The following social and nonsocial cate
gories were scored;



15 sec Latency. The latency of accumulation 
of 15 sec.of drinking time from the time the 
monkey entered the chamber.
Total Drinking. The total accumulated time 
during which the subject's tongue or mouth 
was in direct contact with the water spout. 
Bottle Proximity. Subject's body (excluding 
tail) within 2 0 cm or less of the wall of 
the chamber from which the water bottle spout 
emerges; subject not drinking.
Social Proximity. Subject's entire body 
(excluding tail) within 2 0 cm or less of 
another monkey; subject not locomoting.
Contact Assert. Any physical contact between 
monkeys involving a direct physical assertion; 
such as, pushing, pulling, biting or shoving. 
Pisplacement. Any act on the part of the 
subject; such as, pushing, pulling, biting or 
chasing which results in the abandonment of 
control of the water spout by another monkey. 
Cooperative Behavior. Any concurrent behavior 
on the part of two monkeys which results in 
the displacement of a third monkey or the 
maintenance of control of the water spout for 
the two monkeys.



CHAPTER III

. RESULTS

Comparisons Between Phases 
Data were analyzed as comparisons between the 

three phases for nonsocial measures, and as comparisons 
between Pairwise and Triad phases for social categories. 
For these comparisons, the within subject variable was 
"phase" and the between subject variable was "dominance," 
and within subject variable to trial and stimulus condi
tion (male or female stimulus monkey). Post hoc tests 
were carried out with the Newman-Keuls procedure (in 
Winer, 1962).

Nonsocial Measures: Because the subject monkeys
were paired exclusively with stimulus monkeys of the same 
sex in the Pairwise phase, data from subjects in the Triad 
phase could be compared with data from subjects in the 
Pairwise phase only when the subject and stimulus monkeys 
were of the same sex, thus excluding direct comparisons 
between male and female subjects monkeys across the Pair
wise and Triad phases. However, data from male and female 
subject monkeys were compared indirectly.

11
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The primary result of the presentation of a monkey 

to a subject monkey of the same sex was a decrease in the 
subjects' drinking time and an increase in 15 sec Latency 
compared to the levels observed during nonsocial adapta
tion. Furthermore, the addition of a third monkey of the 
opposite sex to the same sex pair failed to change the 
nonsocial behaviors of the male subjects but altered the 
nOnsocial behaviors of the female subjects.

Figure 1 shows that males increased (nonsignif- 
icantly) their 15 sec Latencies with the presentation of . 
a male partner but not with the additional presentation of 
a female monkey. Females, on the other hand, similarly 
exhibited an increase in 15 sec Latency upon presentation 
of the female stimulus, but showed further increase in 
Latency upon subsequent presentation of the male stimulus 
monkey (p <.0 1 ).

Figure 2 demonstrates that male subjects exhib
ited decreased drinking durations with the addition of a 
male monkey (p c.Ol), but not with the addition of a 
female monkey to.a male pair. The drinking durations of 
females were decreased by the presentation of a female 
(p <.0 1 ) and further decreased by the subsequent addition 
of a male to the female pair (p< .0 1 ).

The drinking durations of animals dominant to the 
stimulus were greater than those of submissive animals in 
social situations. As indicated in Figure 3, dominant and
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submissive males drank.for similar amount of time during 
Nonsocial Adaptation. , However, submissive males nonsignif
icant ly decreased their drinking durations in the 
presence of other monkeys while dominant males showed 
little change. Figure 4 shows that dominant and submis
sive females drank approximately the same amount of time 
in the nonsocial situation but not in the social phases. 
With the presentation of one or more monkeys, submissive 
females decreased drinking duration (p <.01) while 
dominant females decreased drinking duration only with the 
presentation of a male to the female pair (p <.01).

Bottle Proximity increased nonsignificantly 
across phases 1, 2, and 3 for males"(X=10.5, 113.5, 68.3 
sec respectively) and for females (A=20.4, 37. 0, 78.4 sec 
respectively).

Social Measures: . The amount of time spent by a 
subject monkey in proximity to the stimulus monkey of the 
same sex was not altered by changes in group size. 
Furthermore, all subjects, except the dominant females, 
spent similar amounts of time in proximity to the stimulus 
monkey of the same sex in the Pairwise and Triad phases. 
Figure 5 demonstrates that male,subjects, regardless of 
dominance status, spent equivalent amounts of time in 
proximity to the male stimulus, regardless of whether a 
female was present. The dominant female subjects, 
however, spent significantly more time (p <.05) in
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proximity to the female stimulus than the Submissive female 
subjects. The presence of a male monkey failed to alter 
proximity levels in female monkeys.

Contact. Assert and Displacement across the 
phases were affected by the dominance status of the sub
jects more than by any other variable. For example,
Figures 6 and 7 indicate that dominant males evinced 
significantly higher levels of Contact Assert and Dis
placement than submissive males toward the male stimulus 
(p <.05). The levels of Contact Assert and Displacement 
were not affected by the presence of a female. Dominant 
females exhibited more Contact Assert and Displacement 
than submissive females toward the female stimulus 
(p <.058). Furthermore, both dominant and submissive 
females showed decreased levels of Contact Assert and 
Displacement toward the female stimulus in the presence 
of a male monkey (p < .053).

Triad Phase
Males and females were directly compared in the 

Triad phase data since group structure was identical for 
each male-female pair during triad testing.

Nonsocial Measures: The primary effect noted in
the nonsocial measures during triad testing was signifi
cantly shorter drinking latencies by males than females 
(p <.05), accompanied by significantly longer drinking 
durations (p <.01). Figure 8 demonstrates that males
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drank longer than females in all stimulus conditions. 
Additionally, submissive males drank longer (p< .01) 
during the female stimulus condition. Drinking durations 
for female subjects were similar in both stimulus condi
tions .

Social Measures; All subjects except submissive 
females spent more time in proximity to the female 
stimulus than the male stimulus (p <.05). Figure 9 shows 
that while Sociil Proximity to the female stimulus was 
greater than to the male stimulus for males and dominant 
females, submissive females spent less time in proximity 
to the female stimulus than any other monkey.

The aggressive social behaviors were character
ized by a.high level of Contact Assert and Displacement by 
submissive males toward the female stimulus monkey.
Figure 10 demonstrates a dominance by sex by condition 
interaction (p <.05) in which submissive males evinced 
higher levels of Contact Assert than any other subject 
toward the female stimulus. Dominant females also exhib
ited high levels of Contact Assert with the female 
stimulus. For the submissive males and dominant females, 
the presence of a male in the triad served to inhibit 
Contact Assert. Figure 11 shows that submissive males 
succeeded in displacing the female stimulus significantly 
more frequently than they displaced the male stimulus 
(p < . 05) .
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Coalitions: Coalitions between males or between
females were' never directly observed. Indirect evidence 
for coalitions between females is indicated in Figures 6 
and 7. Females decreased their levels of Contact Assert 
and Displacement toward the female stimulus when a male 
was presented to the female pair. In addition, one 
protocol report showed that in one triad trial, the most 
dominant subject and stimulus females succeeded in main
taining control over the water bottle in the triad 
situation with the most dominant male subject.

Dominance
A complete dominance hierarchy could not be com

piled from the triad data because the male-female subject 
pairs were tested only with the male or female stimulus 
monkey. However, the outcome of the dominance hierarchy 
within the triads was consistent with the pairwise domi
nance rankings to the extent that pairs of monkeys appeared 
together in both conditions. Table 1 shows the number of 
the subject's "wins" out of three trials over the same sex 
stimulus monkey in the triad situation as related to the 
pairwise dominance rank (defined by a total number of 
"wins" over all monkeys of the same sex). Those subjects 
who were pairwise ranked above the stimulus monkey also 
achieved significantly more (t=5.13, df=10, p <.01) "wins" 
over the stimulus monkey in the triad situation. One



Table 1. Number of "Wins" Over the Same Sex Stimulus in the
Triad Situation as Related to Pairwise Dominance Rank

Pairwise Dominance Rank

MALES

Subject
Triad 
"Wins"

FEMALES
Triad 

Subject "Wins"

• ' 1 24 3.0 11 3.0
2 26 3.0 77 2.5
3 133 3.0 75 3.0
4 27 2.0 102 2.0
5 138 0 108 0
6 6 0 3 0
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divergence from this pattern occurred when the fourth 
ranking male immediately below the male stimulus in pair
wise rank "won" two out of three triad victories. As 
noted in the protocol reports, the male stimulus was 
involved in two severe fights with the first and fifth 
ranking male subjects. Following these incidents, he 
avoided confrontations with the dominant male and female 
subjects and the male-female pair immediately below him in 
rank. The score of 2.5 "wins" in the case of female #77. 
was used to indicate that she scored two clear-cut "wins" 
over the stimulus female and one unbreakable tie scored as
0.5 "win." The fact that dominant monkeys scored more 
"wins" over the stimulus than submissive monkeys in both 
the pairwise and triad situations shows that the presence 
of a third monkey had little effect on pairwise dominance 
relationships.

Table 2 demonstrates the number of "wins" over the 
opposite sex stimulus and partner in the triad situation 
and the pairwise dominance rank. With one exception, 
males were dominant over females of equal relative domi
nance in the Triad phase. This result is similar to the 
male dominance over females reported by Clark and Dillon 
(1973) in a pairwise condition. The single exception 
occurred in the triad of monkeys comprised of the most 
dominant male and female subject (as determined by 
pairwise ranking) and the stimulus monkey. In this trial.



Table 2. Number of "Wins" Over Opposite Sex Stimulus and Partner in
the Triad Situation as Related to Pairwise Dominance Rank

Pairwise Dominance Rank Subject
MALES

Stimulus Partner Subject
FEMALES
Stimulus Partner

1 .24 3.0 5.0 11 1.5 1.0
2 26 3.0 6 i 0 77 2.0 0
3 133 3.0 6.0 75 2.0 0
4 27 3.0 6.0 102 2.0 0

5 138 3.0 6.0 108 0 0

6 5 3.0 6.0 3 0 0
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the two females were collectively dominant over the male 
subject, decreasing his total drinking duration and 
increasing his 15 sec Latency compared to his performance 
on other trials with the same females.

In addition, male subjects uniformly dominated 
the midranking female stimulus. Interestingly, female 
subjects were dominated by the midranking male stimulus 
only if they were relatively submissive. The "wins" of 
the fourth ranking female over the male stimulus might be 
related to the fight between the male stimulus and the 
fourth ranking male early in the Triad phase. The score 
of 1.5 "wins" for the first ranking female indicated that 
she achieved one "win" over the male stimulus and one 
unbreakable tie. Thus, the data showed that while males 
in the triad situation dominated the female stimulus and 
female partners, only relatively dominant females domi
nated a midranking male.



CHAPTER IV

DISCUSSION

Although complex interactions existed between the 
variables of stimulus sex, subject sex, and dominance 
status of the subjects, the dominance status of a monkey 
appeared to be the most salient variable affecting the 
behavior of another monkey in either pairwise or triad 
situations. The fact that females were less effective in 
altering other monkeys' behavior than males is consistent 
with the finding that in a competitive pairwise or triad 
situation, males were usually dominant over females. To a 
male squirrel monkey, the presentation of a female monkey 
appeared to be analogous to the presentation of a submis
sive monkey.

For example, males and females of either high or 
low dominance showed comparable 15 sec Drinking Latencies 
and Total Drinking durations during the Nonsocial phase. 
When a partner of the same sex was introduced into the 
testing chamber, the latencies of all monkeys increased 
and their drinking durations decreased. . However, changes 
in drinking occurred differentially when monkeys of 
differing dominance status and sex were presented. The
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drinking durations of monkeys less dominant than the 
stimulus monkey were depressed, and latencies to drink 
inflated, more than those of monkeys more dominant than 
the stimulus monkey. Furthermore, males generally drank 
longer than females in all social conditions. The addi
tion of a third monkey of opposite sex to social pairs 
affected females but not males. Thus, the presence of a 
dominant or male monkey reduced the incentive-getting 
responses of a submissive or female monkey in a pairwise 
situation has been shown by Clark and Dillon (1974). The 
present study demonstrated that this effect occurred when 
a stimulus monkey was added to a pair of squirrel monkeys;
i.e., in a group containing three monkeys.

Data gathered on positive social proximity indi
cated that all subject monkeys except submissive females 
spent a large portion of each trial near the female stimu
lus monkey. In fact, more time was spent near the female 
stimulus than near the other subjects or the male stimulus 
monkey. These data are consistent with those of Clark and 
Kessler (1974) which showed that in a noncompetitive pref
erence test, subjects of either sex preferred a female to 
a male stimulus animal. Mason (1971) also found that in a 
noncompetitive forced choice preference test, female 
stimuli were preferred to male stimuli by squirrel monkeys 
of either sex. Additionally, Clark, Meyer, and Bates (in 
preparation) manipulated the variable of dominance in a
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noncompetitive simultaneous preference test with male<t - _
squirrel monkeys. They found that male monkeys preferred 
a submissive monkey or an empty cage to a dominant monkey. 
The present study expanded the above results and examined 
the differential preferences of male and female monkeys in 
a competitive social situation. In summary, squirrel mon
keys avoid monkeys who are higher in dominance status or 
male, and approach female and submissive monkeys in both 
competitive and noncompetitive settings.

The frequency and duration of aggressive social 
behaviors, including Contact Assert and Displacement, were 
also differentially affected by the sex and dominance 
status of the subjects and the sex of the stimulus monkeys. 
A high degree of Contact Assert and Displacement was 
exhibited by dominant females when paired with the female 
stimulus monkey. However, when one male was added to the 
dominant female-female stimulus pair, competition among 
the females was sharply curtailed. Submissive females 
also competed more with the female stimulus when in pairs 
than when a male was added. In the triad situations, sub
missive males exhibited high levels of Contact Assert and 
Displacement toward the female but not the male stimulus 
monkeys. These data demonstrate that not only do monkeys 
avoid male and dominant monkeys, but they tend not to 
compete with them for a water incentive. Additionally, 
the mere presence of a male monkey served to depress
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competition among females. Further research might show 
that the presence of a dominant monkey serves to depress 
competition among submissive monkeys.

Another purpose of the study was to investigate 
the formation of coalitions between females in the present 
competitive situation as noted by Baldwin (1968) and 
Kessler (1974) in noncompetitive situations. Although no 
direct evidence for coalitions between male or between 
female monkeys was observed in the present study, data 
showing that Contact Assert and Displacement decreased 
among females in the presence of a male, and the fact that 
two females were dominant over a male in one triad trial, 
provided indirect support for the existence of coalitions. 
Lack of competition among females in the presence of a 
male may be viewed as an elementary or rudimentary form of 
cooperation. Lack of competition is necessary but not 
sufficient for cooperation as it is conventionally defined. 
The effect shown here in the presence of a male may be a 
precursor of such conventionally defined cooperation.
Gamson (1971) has pointed out that in a triad of humans, 
the two weakest members stand to gain the most from the 
formation of a coalition. Gamson's theory would predict 
that if a coalition formed on a competitive triad situa
tion with two female and one male squirrel monkey, the 
females would form the coalition. Stronger evidence for 
coalitions in squirrel monkeys might have been found in
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the present study if the female-male ratio had been 
higher. Additionally, the present discrete trials pro
cedure, coupled with water deprivation, might have served 
to increase the "everyone for themselves" behavior.
Perhaps longer, less competitive trials would have 
elicited more cooperation among females.

The absence of coalitions in the current study 
was consistent with the stability of "wins" across phases. 
The dominance data from the Pairwise and Triad phases 
showed that the dominant monkeys achieved a greater number 
of "wins" over the stimulus monkey, and males, except for 
the male stimulus, achieved a greater number of "wins" 
over females. These data imply that the emergent proper
ties of the large group dominance structure found in 
Kessler's (1974) study must require a group size larger 
than three.



CHAPTER V

SUMMARY

The present study was conducted to measure 
changes in the levels of social and nonsocial squirrel 
monkey behavior as a function of the variables of group 
size (up to a group of three), group sex composition, and 
group dominance composition. Additionally, the dominance 
hierarchy of triads of monkeys, previously pairwise domi
nance tested, was observed.

The results justified the following conclusions - 
in accordance with previous studies:

1. Males were more dominant than females.
2. The ability of a monkey to achieve control 

over the water incentive was stable across 
pairwise and triad conditions.

3. Males and dominant monkeys supressed compet
itive and drinking behaviors of other 
monkeys and were avoided by them; females 
and submissive animals were preferred 
socially but were not effective in altering 
behaviors of other monkeys. The present
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study expanded these findings to a 
competitive situation.

4. The occurrence of rudimentary coalitions 
between females against males was implied.

I
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