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ABSTRACT

Behavioral observations in the laboratory situation 
were carried out separately on two groups of squirrel 
monkey9 one group consisting of two males and two females 
of the Roman subspecies, the other group consisting of two 
males and two females of the Gothic subspecies• The 
frequencies of a variety of social and individual behaviors 
were determined for the individual Ss and for the Roman and 
Gothic groups as a whole• Food competition dominance tests 
were given in order to determine the dominance hierarchies 
within the two groups.

The most frequent activities for both groups were 
quiet sit, general activity, huddle, self-groom, and 
vocalizationo The incidence of play initiate and of 
aggression was significantly greater in the Gothic group 
than in the Roman group• Rest and sexual behavior occurred 
significantly more frequently in the Roman group than in 
the Gothic group• The Roman group showed a stable linear 
dominance hierarchy which was related to aggression and 

general activity„ The Gothic group had a relatively 
unstable hierarchy which showed little relationship to 
other behaviors »



INTRODUCTION

Prior to the twentieth century knowledge of primate 
behavior came mainly from travelers 1 accounts and anecdotes« 
Systematic study of the behavior of primates was not begun 
until the late 1920 $ s . Impetus for such study was provided 
by Robert M . Yerkes of Yale who, prior to 1930, conducted 
numerous laboratory studies of the problem solving and 
ideational behavior of great apeso Coincidental to this 
work he reported observations of the social behavior of the 
apes in the laboratory. In 1930 he established the 
Laboratories of Primate Biology in Florida, and from it 
much knowledge of the apes has been produced including the 
results of qualitative observations of social behavior« In 
the 1930's numerous field studies on the behavior of 
howling monkeys, spider monkeys, gibbons, orangutans, and 
rhesus monkeys were carried out by C« R . Carpenter (1964). 
Since 1950 there has been a considerable increase in field 
and laboratory studies of primate behavior.

Recently, Bernstein and Mason (1963) observed a 
variety of social and individual activities in 11 rhesus 
monkeys who were selected to resemble the composition of a 

naturally occurring group and were placed in a semi- 
naturalistic compound. The frequencies of various activ
ities were determined for both the group as a whole and the



individual animals » Activities occupying at least 10% of 
the time were resting, social grooming, huddling, auto
activity, travel, and proximity• Sex, aggression, play, 
and vocalization occurred relatively infrequently. The 
group spent more than 75% of the time in above-ground loca
tions. Activity frequencies were found to be effected by 
the introduction of competitive food situations and by 
temperature and diurnal factors.

Few actual comparative studies of primate social 
behavior have been carried out in the laboratory. Warden 
and Galt (19^3) investigated cooperation, dominance, and 
grooming in cebus monkeys, rhesus monkeys, and sooty 
mangabeys. Rosenblum, Kaufman, and Stynes (1964) compared 
two species of macaque, pigtail and bonnet, on passive 
contact and proximity.

There are large gaps in our knowledge of primate 
social behavior. Adequate investigations have been done on 
less than 20 out of approximately 240 primate species. Of 
the new world monkeys only the howling monkey, the spider 
monkey, and the cebus monkey have been studied to any 
extent, and of the old world monkeys only baboons, langurs, 
the great apes and certain species of macaque have received 
attention.

One of the most common monkeys of Central and South 
America is the squirrel monkey. There has been little



systematic study of its social behavior either in the field 
or in the laboratory«

The squirrel monkey, Saimiri, consists of several 
closely related species, sciureus being the most common.
The genus Saimiri along with the genus Cebus, the capuchin 
monkey, constitute the subfamily Cebinae in the family 
Cebidae (Hill, i960, p- 251)-

Squirrel monkeys range from Nicaragua through the 
valley of the Amazon into Bolivia and Peru. They live in 
trees on the edge of river banks or the edge of savannah 
areas and come to the ground only in search of food. They 
are omnivorous and diurnal, often sleep huddled, and can 
reproduce all year. Squirrel monkeys are more tribal than 
most other monkeys, always staying together. Large troops 
containing as many as 550 individuals occur, and there are 
many troops in any given area. They are highly excitable, 
noisy, and aggressive. Their vocalization is very dis
tinctive and diversified.

MacLean (1964) distinguished between two varieties 
of squirrel monkey imported into the United States, which 
he called Gothic and Roman. In the Gothic type the 
circumocular patch is lighter and comes to a peak above 
each eye; in the Roman type the patch is rounded above each 
eye. MacLean considers the two varieties to be two sub
species of Saimiri sciureus; this is the classification 
assumed in the present study. Hill (1965) believes that



the Gothic variety can be defined as Saimiri madeirae 
jurnanus and that the Roman variety is Saimiri boliviensis 
nigriceps o Those animals of the former species present in 
the United States were probably collected in Brazil; those 
of the latter species were collected in eastern Peru•

MacLean, while using the monkeys for studies of the 
neurological correlates of behavior, noticed a peculiar 
behavioral difference between the two varieties. When a 
male squirrel monkey encounters another animal, it some
times spreads its thighs and thrusts an erect phallus 
toward the face of the other animal. This phallic display 
occurs in two positions (MacLean and Ploog => 1963) ° In the 
open position it is made from a distance of several inches 
and probably is some form of greeting. In the closed 
position the animals are touching or nearly so. If the 
recipient animal is a female, the closed display is a sign 
of courtship. If it is a male, it is a means of exerting 
and establishing dominance.

The Gothic variety exhibits another type of dis
play, the distant display, which is also a kind of greeting. 
Among separately caged animals housed at close quarters it 
is elicited when cages are rearranged or a new animal is 
introduced. The Gothic animals also display to a mirror 
image and will operate a panel to see the image almost as 
often as to see another monkey. The Roman animals, on the 
other hand, will not display to an image and are little



interested in the mirror. These displays have occasionally 
been observed in female squirrel monkeys (MacLean and 

Ploog, 1963) •
One of the most pervasive manifestations of social 

interaction in the animal kingdom is the existence of a 
status hierarchy» This phenomenon has been widely investi
gated at many levels of the phylogenetic scale, Carpenter 
(1964, p e 350) reported dominance hierarchies to be 
characteristic of all primates he observed. An individual 
is said to be dominant over another when it has priority 
of response and when it is superior in aggressiveness and 
in group control to another or other individuals.

The most common technique for measuring social 
dominance has been a food competition test, wherein a pair 
of animals is given access to a limited supply of food. 
Dominance in pairs of primates has also been measured by 
means of shock avoidance (Hamilton, i960) and escape from 
test cage (Nowlis, 19^1). MacLean and Ploog (1963) found 
that food competition dominance testing of their squirrel 
monkeys showed no clear distinction in status between the 
two animals highest in the hierarchy. The phallic display 

used as a means of establishing dominance was found to be 
a better indicator of status.

Dominance in adult macaques is established almost 
immediately when unacquainted animals come together and to 
be very stable (Maslow and Flanzbaum, 1936; Warren and



Maroney, 1958; Bernstein and Mason, 1963)0 Maslow and 
Flanzbaum (1936) found that the dominant macaque monkey 
gets the most food, displays almost all the aggression, 
reacts to aggression with counter-aggression, takes the 
masculine role in sex regardless of gender, is most active, 
and initiates the most play» The subordinate animal gets 
little food, is rarely aggressive, reacts to aggression 
with passivity and flight, and takes the feminine role in 
sexo However, later investigations with rhesus monkeys 
(Warren and Maroney, 1958; Mason, 1961) and chimpanzees 
(Crawford, 19^2) showed that there was no reliable rela
tionship between dominance and sexual behavior. Warren and 
Maroney (1958) also found that activity level was not 
significantly correlated with dominance. Rosenblum, 
Kaufman, and Stynes (1964) found that subordinate rhesus 
monkeys spend more time on the floor of the cage than the 
dominant animals. Sex and moderate differences in weight 
have no effect on dominance in macaque monkeys (Maslow and 
Flanzbaum, 1936 ; Warren and Maroney, 1958) or in cebus 
monkeys and sooty mangabeys (Warden and Galt, 1943)«

There are species differences in the expression of 
dominance during food competition. Warden and Galt (1943) 
found that cebus monkeys expressed dominance vocally, 
rhesus monkeys by biting, cuffing, and pouncing, and sooty 
mangabeys by crowding each other out but never by fighting.



Statement of Problem 
. Since squirrel monkeys are becoming more and more 

popular as laboratory animals, greater knowledge of their 
behavior would be desirable» The present study was under
taken in order to investigate under controlled laboratory 
conditions the social behavior of the squirrel monkey and 
in particular to determine if there were any differences in 
the behavior of the Gothic and Roman varieties.



METHOD

Subjects and Apparatus
The subjects were two groups of adult, feral 

squirrel monkeys, one group consisting of two males (MA and 
MG) and two females (FB and FD) of the Roman variety, the 
other group consisting of two males (ME and ME) and two 
females (FF and FG) of the Gothic variety. The Roman 
squirrel monkeys had been in the present laboratory 
approximately one year and had previously been in another 
laboratory for an indefinite time = Since their arrival at 
the present laboratory, each had been used in learning 
experimentso Animals MA, FB, and MC had been decompressed 
for approximately 90 seconds, but no permanent behavioral 
effects were observed (Rumfoaugh and Ternes, 1964)* Gothic 
animals FG, ME, and FF had been in the laboratory approxi
mately a year and ME for about six months, FG and ME had 
been trained in serial discrimination; the two other Gothic 
Ss were experimentally naive.

During the duration of the study, the animals were 
housed together in the following pairs: MA and FB, MC and
FD, ME and FF, FG and ME. Immediately prior to the study 
MC had been caged with MA and EB. Each monkey received 
approximately twelve pellets of monkey chow every day in 
the late afternoon.
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The observation cage, consisting of chicken wire 

over a wooden framework, was 48n high, 34n wide, and 72n 
long; the floor of the cage was elevated 6n off the ground» 
Six perches were located at three different heights« In 
the center of the cage a rope hung from the top nearly to 
the bottom. A rag and several small pieces of wood were 
available. The cage and the Gothic Ss are shown in Figure 
1 .

Due to restrictions of space it was not feasible 
to separate the observation cage from the rest of the 
animal quarters. The room contained cages housing 24 
squirrel monkeys and five macaque monkeys.

Procedure
Initially, each group of four Ss was placed in the 

observation cage for three daily 40 minute sessions in 
order to adapt them to the cage and to the observer.
Before each subsequent observation session five minutes 
were allowed for adaptation. Each group was observed 
alternately for a total of 20 sessions per group. There 
was no more than one session a day, and there was a 
maximum of three days between sessions for any one group. 
The observations were taken over a period of 50 days.

The observer sat quietly in a chair about three 
feet from the observation cage. The Ss were observed one 
at a time in a randomly selected sequence, each S_ being in
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Figure 1
Observation cage with Gothic squirrel monkeys



focus for four continuous 30 second periods. The same 
sequence of observations was repeated six times during the 
48 minute session, giving a total of 12 minutes per session 
for each S_. The behavior categories observed and their 
definitions are listed in Table !» These activities were 
recorded for 30 second intervals on an activity check 
sheeto A check indicated the occurrence of an activity at 
least one time during the 30 second interval» The partner 
of social activities was also recorded. When an S was not 
moving, location was noted in terms of the following: 
right, center, or left part of the cage; far or near half 
of the cage; and vertical levels one through five. Left 
side and far side were considered the sides against the 
walls (see Figure 1). Food and water were not present in 
the observation cage.

On the completion of the observations, the domi
nance hierarchies within the two groups were determined by 
means of food competition tests. Due to the female Ss it 
was necessary to use food competition rather than phallic 
display as a measure of dominance. During pre-test 
training each S_ was placed alone in the observation cage 

and five small pieces of monkey chow were placed one at a 
time within reach. The Sjs were then deprived of food for 
24 hours before the dominance tests. All possible pairs 
within each group were tested in random order. The pair 
was placed in the observation cage, and ten small pieces of
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Definitions
Table 1 

of behavior categories

Category Definition

Rest No movement for over 50% the time 
unit with the head tucked down„

Self-groom Self-directed scratching, picking 
through fur, picking at hands and 
feet with mouth and fingers, 
rubbing the back on cage e

Quiet Sit Remaining in one location for over 
50% the time unit and without 
engaging in any other activity. 
Includes passive observation.

Huddle Sustained gross body contact by two 
or more animals sitting together 
and leaning against or clinging to 
one another. '

Vocalization Any form of vocalization.
Aggression Biting, striking, pulling, shoving, 

chasing, threatening another 
animal. Often associated with 
intense vocalization.

Aggressive Display Phallic display in closed position
- among males.

Reaction to Any reaction of the recipient of
Aggression aggression. Includes counter- 

aggression, flight, cringing, 
passivity.

Reaction to Any reaction of the recipient of
Aggressive Display aggressive display. Usually 

passivity.

Play Initiate A non-reciprocated attempt to 
instigate play by threatening,
bounding at, nipping, or grabbing 
another animal.
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Table 1--Continued

Reciprocal Play Mutual participation in wrestling, 
chasing, nipping, or pulling of 
fur o It is less vigorous and 
intense than aggression and there 
is none of the intense vocalization 
and other indications of rage or 
fear that accompany aggression*

Active Sex* Non-reciprocal sexual behavior 
consisting of the male sex pattern 
of following and/or mounting 
another animal•

Sexual Display Phallic display in closed position 
among opposite-sexed animals *

Reaction to Sex Any reaction of the recipient of 
active sex. Includes ignoring the 
attempt, trying to escape, or 
trying to initiate some other type 
of interaction such as play or
aggression.

Reaction to Any reaction of the recipient of
Sexual Display sexual display. Usually passivity.
General Activity

Travel Any walking, running, climbing, 
covering more than two feet and not 
in observable response to another.

Manipulation Carrying, pulling, pushing, and 
lifting of objects with hands, 
mouth, or feet. Also reaching for
objects, rubbing and chewing of
non-edible objects.

* No occurrences of reciprocal sexual behavior or any kind 
of female sex pattern were observed; therefore, the 
definition of this category was limited to the above„



monkey chow wene placed one at a time within reach. The 
experimenter made sure that both Sjs saw the food before 
placing it within reach. The next pellet was presented 
only after the previous one had been consumed. The animal 
which obtained the most pellets was considered the dominant 
one of the pair. In order to obtain a measure of relia
bility 9 the tests were replicated after seven days.



RESULTS

General Behavior 
Table 2 shows the percentage of 30 second intervals 

in which the various behaviors occurred<, Individual data, 
as well as all group totals, are presented. As the 
categories were not mutually exclusive, the totals may 
exceed 100„ As can be seen, the most frequent activity was 
quiet sit, which occurred in 45•^9% of the intervals. Rest 
occupied only 8.77% of the time units.

The second most frequent activity was self-groom 
which occurred in 43.80% of the intervals. This activity 
often took the form of rapid scratching at the end of the 
tail. During the present study only one case of social 
grooming was observed: MA picked through the fur on the
flank of MC, with whom he had been huddling.

Huddle, the most common social behavior, had a 
frequency of 38.35%° Huddling usually took place between 
cage mates. Subjects FG and MH huddled only with each 
other. When MH moved away, FG would often follow in an 
attempt to continue the huddling. Subjects FB and MC 
huddled only with M A . Seventy-four per cent of M A fs 
huddling was with FB, 20% was with MC, and 6% was with 
both FB and M C . It should be noted that MA, FB, and MC had 
previously been housed in the same cage. Huddling between

15



Table 2
Percentage of 30 second intervals in which activities occurred for 

individual Ss, Roman and Gothic groups 9 and total group

Activity
Subject

Roman
Total

Sub ject
Gothic
Total

Com
bined
TotalMA FB MC FD ME FF FG MH

Rest 19.79 20.00 8.75 6.87 13.85 .83 . 20 5 .41 8.33 3.69 8.77
Self-groom 25.83 39.79 52.29 82.50 50.10 15.41 65.83 25 .41 43.33 37.50 43.80
Quiet Sit 52.08 45.41 44.58 26.87 42.23 8.95 45 . 20 80.83 60.00 48.75 45.49
Huddle 68.75 60 .62 15.41 36.19 83.12 78.95 40.52 38.35
Vocalization 7.70 37.08 33-95 42.70 30.36 39.79 41.87 17.08 23.75 30.62 30.49
Play Initiate .62 .41 .41 .36 .18
Reciprocal Play 2.91 2.91 1.45 .72
Active Sex 3.75 3.54 3.33 2.65 .4i .10 1.38
Sexual Display .41 .10 .05
Reaction to Sex .83 4 .16 1.25 .62
Reaction to
Sexual Display .62 .15 .07

Aggression . 20 .05 .80 . 20 .25 .15
Aggressive
Display 3.92 .98 .98 . 24 .61

Reaction to
Aggression .80 1.80 .67 .33Reaction to
Aggressive
Display 2.94 .73 . .73 .18 .45

General Activity 17.70 25.85 OOO 13.54 21.77 90.83 39.16 6.25 26.87 40.78 31.27
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MA and MC was often of comparatively short duration» It 
was usually initiated by MA9 and MC often moved away at the 
approach of M A . Occasionally it was preceded by MC dis
playing in the closed position to MA = Huddling between FG 
and MH and between FB and MA was sometimes preceded by MH 
and MA displaying in an open position to their partners.
No huddling was observed in FF, M E , and FD.

In addition, general activity occurred during 
31 - 27% of the intervals. It consisted predominantly of 
travel. Manipulation occurred in only 4.l6% of the total 
intervals. A frequent manipulative activity was the 
rubbing of one object on another, for example, the end of 
the rope on the perch or on another monkeyfs identification 
tag or a piece of wood on the perch or on a rag. Other 
common forms of manipulation were lifting up the paper 
beneath the cage and chewing on the end of the rope or on 
a piece of woodo

Another fairly frequent behavior was vocalization 
(30.49%)• It consisted of numerous types and occurred in a 
variety of situations. Intense vocalization accompanied 
aggression, including aggressive display, and was a fre

quent reaction to aggression. Vocalization sometimes 
accompanied active sexual behavior. MC and often MA began 
their mutual huddling with intense and frequent vocaliza
tion occurring with their heads tucked down in resting 
position. FB sometimes vocalized when approaching MA prior
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to huddlingo Play activity was usually accompanied by a 
soft chattering* Subjects FB and FD frequently engaged in 
mutual vocalization; that is 9 if one vocalized, the other 
answered, sometimes with the same type of vocalization* At 
times, they vocalized back and forth for several minutes* 
This mutual vocalization occurred somewhat less frequently 
between MC and FD* Noise or disturbance, either inside or 
outside the cage, often resulted in vocalization* At other 
times, vocalization appeared to be without any external 
provocation•

Sexual, aggressive, and play activities occurred 
rather infrequently (ranging from *05% to 1 •38%)* Recip
rocal play occurred only in ME and FF * It frequently 
occurred when ME attempted to mount FF and the latter 
responded by instigating play* ME made a few unsuccessful 
attempts to initiate play with FF*

Three of the four Ss exhibiting active sexual 
behavior (MA, MC, and ME) engaged only heterosexual 
behavior• Subject FB, on the other hand, directed 60% of 
her sexual behavior toward the other female« Active sexual 
behavior consisted predominantly of following and incom

plete attempts at mounting• The majority of sexual 
behavior in the Roman group was directed toward FD * On 
numerous occasions MA, FB, and MC all pursued FD simul
taneously * However, FB directed one-third of her sexual 
activity toward M C , and MA made a few attempts to mount FB *
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MC directed his sexual activity exclusively toward FD.
Gothic subject ME directed all of his sexual behavior 
toward FF• Sexual behavior sometimes followed commotion 
outside the cage« Reactions of recipients of sexual 
behavior varied. FD was always very passive; she would 
usually go to the bottom of the cage and respond to each 
attempt to mount by moving a few steps forward and stopping. 
Subjects FB and MC reacted with screeching9 flight, and 
aggression* FF ignored the attempts, ran away, or attempted 
to initiate play. Sexual display occurred only in MA and 
was directed at FD.

The only aggressive animals were FB, ME, and FF.
FB? s one aggressive act was directed at MA and was the 
result of M A 1s attempt to mount her. Subjects ME and FF 
directed their aggression toward ME and FG. ME or FG could 
instigate the aggression by moving too quickly or too near 
to ME or FF. Often the aggression occurred with no 
apparent provocation. Usually ME and FF exhibited aggres
sion simultaneously; aggression in one animal would 
stimulate it in the other. In addition, ME and MC engaged 
in aggressive display toward ME and MA respectively.
Subjects ME and MA reacted to the display with complete 
passivity. For the most part, FG and ME reacted to aggres
sion by vocalizing, fleeing to the bottom of the cage, and 
cringing. One time each FG and ME reacted with counter
aggression. When aggression consisted of threat only, ME
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usually remained passive; in one case he displayed from a 
distance.

There were no noticeable differences in behavior at 
different times of the day with the exception of four 
observation sessions occurring around 4:00 P.M-. shortly 
before feeding time. In these sessions there was increased 
vocalization (4l.66% as compared with 26.32% for all 
earlier sessions) and increased general activity (4l.14% 
as compared with 27•l6% for all earlier sessions).

The Ss preferred to stay above the floor of the 
cage. The S_s spent an average of 7 ° 47% of the intervals in 
which location was noted on the bottom of the cage. When 
not moving about, the Ss preferred to sit immediately next 
to the side of the cage. Each preferred a particular 
location or locations over others. When not moving, each 
S_ occupied approximately 8 to 14 locations. Four animals, 
three Roman and one Gothic, spent over 50% of the recorded 
time intervals in one place and at least three times as 
much time in that place as in any other one location. The 
other Sjs spent over 50% of the time in two or three loca
tions .

Roman-Gothic Comparisons
The comparisons showed that the Roman S_s engaged in 

significantly more resting than the Gothic Ss (t = 2.53, 
p < .05). Reciprocal play and play initiate never occurred
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among the Roman animals« Reciprocal play did not occur 
with significant frequency in the Gothic group„ However, 
the frequency of play initiate in the Gothic group was 
significant (t - 2 = 78, p < = 05)« In addition, the Roman 
S_s showed significantly more active sexual behavior than 
the Gothic Ss (t = 2 <, 85 9 p < »05) • For the Gothic group no 
cases of sexual display, reaction to sex, or reaction to 
sexual display were recorded. The following combinations of 
the sexual behavior categories were also compared and found 
to occur significantly more frequently in the Roman group 
than in the Gothic group: active sex and reaction to sex
(t - 20.25, p < .01), active sex and sexual display 
(t =5 2.73, p < «05), and all four categories (t = 1903? 
p < .Ol). On the other hand, for the Roman group no cases 
of reaction to aggression and only one case of aggression 
were recorded» When the data for aggression and reaction 
to aggression were combined, the Gothic group was signifi
cantly more aggressive than the Roman group (t = 2=53? 
p < .05). No significant differences occurred in aggres
sive display or reaction to aggressive display. The 
differences for all other behaviors were found to be 

insignificant.

Dominance
Table 3 presents the number of pieces of monkey 

chow obtained by the dominant animal in each pairing for



22
Table 3

Number of pellets obtained by dominant animal during 
food competition dominance testing

Session X Session II

Pair
Dominant

S
No. of 
Pellets Pair

Dominant
S

No. of 
Pellets

MA-FB FB 10 FB-MC MC 8
MC-FD MC 8 FB-FD FB 10
FB-MC MC 7 MA-FB FB 8
FB-FD FB 10 MC-FD MC 9
MA-MC MC 9 MA-MC MC 8
MA-FD FD 6 MA-FD FD 7
FF-MH ME 10 FF-FG FG 9
FF-FG FG 9 ME-FF FF 7
ME-FF ME . 8 FG-MH ME 6
ME-ME ME 9 ME-FG ME 8
FG-MH 5 ME-ME ME 7
ME-FG 5 FF-MH ME 10

both testing sessions* The ranks in the status hierarchies 
were determined by counting the number of animals over whom 
a given animal was dominant * In the case of ties the S_ 
with the greater total number of pellets received the " 
higher rank * The Roman group hierarchy in both sessions 
from most dominant to least dominant was MC, FB, FD, MA•
In the first session there were two ties in the Gothic 

group5 FG-MH and ME-FG* When the ties were broken by 
counting the total number of pellets, the hierarchy was ME, 
FG, ME, FF * The second session resulted in a circular 
relationship. From most dominant to least dominant the
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hierarchy was ME, ME, FQ, FF; however, FF was dominant 
over M E .



DISCUSSION

The results showed that the Ss spent nearly all the 
time in sitting quietly9 in general activity, and in 
huddling. Self-grooming was common but usually of short 
duration. In addition, vocalization occurred frequently. 
There was little social activity in spite of the fact that 
squirrel monkeys are very tribal. This is in accordance 
with the observation made by Maslow (1940) that new world 
monkeys pay little attention to each other in groups. The 
only frequent social behavior was huddling, and except for 
the display and vocalization that sometimes occurred at the 
onset, even the huddling was not especially social in 
nature. While huddling, the animals often engaged in 
independent activities such as observation, manipulation, 
and self-grooming. Phylogenetically, huddling might be a 
starting point for more socially oriented behavior such as 
social grooming. Occasionally an animal would accidentally 
groom its huddling partner or take an interest in the 
grooming or manipulative activities of the partner.

The vocalization of the Ss seemed to be of a 
predominantly social nature. Squirrel monkeys, who live in 
large groups under conditions of limited visibility, would 
need a communication system not greatly dependent on 
postures and gestures. More detailed investigation of the
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vocalization of squirrel monkeys might be of interest. The 
Ss were fairly active <> but the majority of the activity was 
independent of the others. Much of the manipulative 
behavior was probably related to feeding activities.

The tendency found in the present study for more 
activity and vocalization in the late afternoon compared 
with earlier times of the day can probably be attributed to 
the fact that the late sessions occurred shortly before 
feeding.

The preference for above-ground locations also 
occurred in the home cage and is in accordance with the 
arboreal habitat of the animals in the wild state.

The data on the phallic display supports MacLean 
and Ploog's hypothesis (1963) that display in the closed 
position among males is a means of establishing dominance 
and among opposite~sexed animals is a type of courtship 
behavior. The two Ss engaging in aggressive display, MC 
and ME, displayed to the less dominant animals, MA and MH 
respectively. Gn other occasions, ME directed overt 
aggression toward MH, lending support to the conception of 
the aggressive nature of the display.

Sexual display occurred only in MA and was always 
directed toward FD. The only other interactions occurring 
between MA and FD were entirely sexual. Three animals dis
played in the open position. MA and MH displayed to FB and 
FG respectively. In both cases the display followed
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approach from a distance and preceded huddling; therefore 9 
it would seem to confirm MacLean and Ploog's interpretation 
of open display being a form of greeting« The other case 
of open display was the only incident of female display 
observed in the present study. Several times FB displayed 
to FD; no subsequent huddling occurred; FD usually moved 
away.

According to MacLean and Ploog (1963) distant dis
play, which is characteristic of the Gothic variety only, 
also represents a form of greeting. During the present 
study behavior directed outside the cage was not recorded; 
however, distant display was observed in one Gothic S_. On 
several occasions MH reacted to aggression by displaying 
from the bottom of the cage. He also displayed occasionally 
in response to commotion outside the cage which was intense 
enough to cause considerable disturbance among all occupants 
of the cage. These cases of distant display did not seem 
to be in accordance with MacLean and Ploogf s hypothesis. 
Moreover, M E 1s closed position displays to MH not uncom
monly followed aggressive behavior on the part of ME 
directed at squirrel monkeys in a nearby cage. It appears 

that distant display and also closed display may be 
manifestations of anger or fear. MacLean and PloogT s 
neurological findings can shed some light on these observa
tions. In squirrel monkeys the mechanisms for sexual and 
aggressive behavior lie in close proximity in the brain



stem9 and excitation in one area may spill over into the 
other o This is illustrated by the electrical stimulation 
of the brain. Stimulation of one point in the hypothalamus 
elicits erection in an otherwise placid animal. Stimula
tion less than one millimeter away elicits erection and an 
anger or fear reaction. Stimuli slightly beyond one 
millimeter elicit only signs of fear or of anger. These 
data were used to explain the fact that the same response, 
phallic display, had both sexual and aggressive functions. 
However, it would also seem to indicate that the three 
types of display and their respective functions cannot 
always be clearly differentiated.

The reasons for the differences between the Gothic 
and Roman varieties in rest, play initiate, sexual, and 
aggressive behavior are not clear. However, considering 
the differences found by MacLean (1964) regarding display, 
the fact that other differences exist is not surprising.
The Roman animals exhibited more sexual behavior, the 
Gothic animals more aggressive behavior. The greater 
amount of aggression in the Gotllic group may be partially 
due to the fact that the dominance hierarchy proved to be 

less stable. Although aggression may be used to establish 
dominance, a stable hierarchy is usually maintained by 
various learned social cues such as postures, gestures, and 
threats (Mason, 1961). Mason found that lab-raised rhesus 
monkeys, who have received less social learning, have less
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stable dominance hierarchies and display more aggression 
than feral rhesus monkeys. Aggressive display occurred 
more in the Roman Ss than in the Gothic Ss although the 
difference was not significant. Aggressive display may be 
an important social cue for maintaining dominance in 
squirrel monkeys.

In considering the dominance hierarchies, one 
should note that they are only relative; the intervals 
between animals are not equal. Maslow (19^0 ) noticed that 
the dominance hierarchies of new world monkeys are weak 
compared with those of old world monkeys. In the present 
study that of the Roman group proved stable over the two 
testing sessions. On the other hand, there were two 
reversals in dominance for the Gothic group.

Maslow (19^0 ) observed that new world monkeys are 
low in dominance behavior. The subordinate gets some food 
and there is less fighting over it than there is in old 
world monkeys; vocalization is used more than fighting to 
express dominance. A subordinate animal may mount or 
attack a dominant one. Warden and Galt (19^3) found that 
whereas the dominance behavior of rhesus monkeys is 

aggressive that of cebus monkeys is largely vocal. The 
behavior observed during dominance testing in the present 
study is in accordance with these early observations. Out 
of 24 pairings, 19 of them resulted in the subordinate
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getting some food. There was considerable vocalization and 
occasional shoving but very little aggression.

Behaviors that have been postulated as being 
correlated with dominance status in primates as determined 
by food competition are sexual behavior, aggression, play 
initiate, grooming, activity, approach, withdrawal, and 
social preference. Aggression is the only one of these 
that has been found by the majority of investigators to be 
related to dominance.

In the present study sexual behavior appeared to be 
relatively independent of dominance status in the Roman 
group. The least dominant animal exhibited most of the 
active sexual behavior and all the sexual display. When 
MA, FB, and MC were simultaneously following FI), the most 
dominant animal, MC, usually stayed slightly behind the 
others and did not attempt to mount. The least dominant 
animal was never the recipient of active sex, whereas the 
most dominant animal accounted for 17% of the reactions to 
sex. On the other hand, FB did direct 60% of her sexual 
behavior toward subordinate animals, and FD, third in the 
hierarchy, showed no sexual behavior and was the most 
frequent recipient of active sex. It should be noted that 
the only homosexual behavior was exhibited by FB to a 
subordinate. Homosexuality is a manifestation of dominance 
and occurs relatively infrequently in new world monkeys 
(Maslow, 19^0 ).
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Aggression, on the other hand, seemed to reflect 

dominance status » All aggressive display was made by the 
most dominant animal. The only incident of aggression was 
by the second most dominant animal. The recipient in both 
cases was the least dominant animal. The two most dominant 
animals were also the most active ones e

The situation for the Gothic Ss is more difficult 
to analyze because of the instability of the hierarchye 
The only active sexual behavior was exhibited by ME, who 
was the most dominant. ME was also by far the most active; 
the other activity scores showed no relationship to status. 
ME displayed most of the aggression and all the aggressive 
display, in all cases directing it at less dominant 
animals. However, FF also showed some aggression toward 
the more dominant animals FG and MH„ Throughout the study 
FG and MH gave the impression of being subordinate because 
of their low level of activity, the frequent attacks made 
upon them, and their reactions of cringing and flight. ME 
was the only whose dominance status was related to his 
other behavior. This lack of relationship between aggres
sion and dominance might be partially related to the 
instability of the hierarchy. As stated before, lab-raised 
rhesus monkeys, which have a less stable dominance 
hierarchy, display more aggression than feral monkeys. 
Moreover, their aggression is not related to dominance as 
it is in feral rhesus monkeys (Mason, 1961). Aggression
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may be a function of dominance only when a stable hierarchy 
exists e

In addition, Rosenblum, Kaufman, and Stynes (1964) 
found that subordinate rhesus monkeys spend more time on 
the floor of the cage than dominant animals« In the 
present study there was no such relation between dominance 
and vertical location.

Dominance in the Roman S_s differed from that in the 
Gothic 3s in that it was more stable and tended to bear 
more relationship to other behaviors, in this case aggres
sion and activity. However, because of the small incidence 
of sexual and aggressive behavior in general and the large 
individual differences, the results are far from conclusive. 
Also it should be pointed out that other factors besides 
dominance status can determine the behaviors and influence 
the outcome of food competition; for example, degree of 
hunger, reaction speed, level of sex drive, and previous 
experience. The fact that the animals were permanently 
housed in pairs probably had considerable influence.
MacLean and Ploog (1963) were of the opinion that food 
competition was not a good indicator of dominance in 

squirrel monkeys.
One can conclude from the present study that 

behavioral differences may be used to distinguish between 
two. subspecies of primate. In considering the generality 
of the findings one must keep in mind the various factors



that may effect the behavior frequencies, such as environ
ment 5 individual history, group size and composition« One 
should consider the fact that the group was artificially 
formed and that the experimental situation placed con
straints on behavioro



SUMMARY

The purpose of the study was to investigate the 
social behavior of the squirrel monkey in a laboratory 
situation and to discover any behavioral differences 
occurring between the Gothic and Roman subspecies *

A variety of social and individual activities were 
observed in a group of two male and two female Roman 
squirrel monkeys and a group of two male and two female 
Gothic squirrel monkeys9 who were placed separately in a 
large observation cage. The activities were recorded for 
30 second intervals on an activity check sheet. The Sjs 
were observed one at a time in a randomly selected sequence. 
Each was in focus for a total of 240 minutes during the 
study. On the completion of the observations, the domi
nance hierarchies within the two groups were determined by 
means of food competition tests.

The most frequent activities for both groups were 
quiet sit, general activity, huddle, self-groom, and 
vocalization. The various forms of phallic display 

observed were discussed in the light of previous findings 
(MacLean and Ploo.g, 1963)0

The Gothic Ss engaged in significantly more play 
initiate and significantly more aggression than the Roman
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Ss e The Roman S_s showed significantly more rest and 
significantly more sexual behavior than the Gothic S_s .

A stable linear dominance hierarchy was found in 
the Roman group» The Gothic group hierarchy was relatively 
unstable over the two testing sessions. Dominance status 
in the Roman Ss tended to bear more relationship to other 
behaviors, in this case, aggression and general activity, 
than dominance status in the Gothic Ss.

It was proposed that the greater incidence of 
aggression and the lack of relationship between aggression 
and dominance status in the Gothic group might be related 
to the instability of the dominance hierarchy. It was 
concluded that behavioral differences may be used to 
distinguish between two subspecies of primate.
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