
METHOD
Eight monkeys , which had been previously studied during

their first year of development by Berkson (1968) . were
observed from about 18 to 36 months of age. The monkeys were
lab-born within a 5-month period and had been separated from
their mothers at specific times, ranging from birth to 6 months
after birth (see Table 1). After separation from the mother. they
were housed individually until they were 1 year old. During this
time they had no physical contact with other monkeys . and only
limited visual contact. A complete account of their treatment
during the rust year has been given by Berkson (1968) .
Unfortunately. from 12 to 16 months of age. five animals had
limited social 'interaction during reorganization of the
laboratory. 'Ionker F 1 shared the same transport cage with an
unknown other monkey from a different lab. Monkeys F4 and
'II were housed together for an unknown period. as were F6
and r7 . At 16 months of age. these Ss were again housed
individually with minimal visual interaction and no physical
interact ion.

Prcliminarv observations on the development of dominance in
partial-isolation-reared monkeys (Maraca irust . .

. maintain normal. stable dominance relationships are
RATH E J..:ARRER and LI\DA DEKKER learned earlv in life . Clark (1968) concludes that social
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for the development of "adaptive positive socra
responses ." However. such social experience was
apparently insufficient to inhibit development of late r
abnormal aggressive behavior.

The reversibility of the effects of social isolation has
received little study. Mitchell et al (1966) have reported
some partial recovery of social behavior of total isolate
rhesus . Essentially complete social recovery in isolate
infants living for 6 months with younger female
"therapist" infants has been reported by Harlow &
Suomi (1971). Brandt & Mitchell (1973) have also
reported some social therapeutic effects of normal
female preadolescents on isolate infants. Adult group
experience of 3 to 6 months has also reportedly
(Missakian, 1972) effected positive change in two of
three socially deprived monkeys. This change was
reflected in increased social grooming and mounting
behavior as well as decreased aggression. Reversibility of
the effects of isolation must depend upon many factors,
including the nature and duration of isolation, age at
isolation and at therapy, the nature of the therapy and
its duration, the sex of the isolate and therapist , as well
as the targeted behavior for therapy. Any of these
factors may vary with the species under study. The
above studies have all utilized Macaca mullata (rhesus)
monkeys .

The present paper contributes to the question of
reversibility by presenting some observations on the
dominance relationships of Macaca irus (reared partially
isolated) before, during, and after a period of group
living. These observations are reported because of their
importance, even though they were collected during
pilot observations in preparation for a larger study of
early experience effects .

Both partial and total isolation of primates early in
life have been found to have profound and lasting effects
on later social behavior (Clark . 1968 ; Cross & Harlow ,
1965 : Mason. 1960 : Mitchell, 1968, 1970). Deprivation
has been observed to result in higher levels of fear and
self-directed disturbance activity , such as stereotypic
motor activity and nonnutritive sucking, as well as lower
levels of sexual behavior and social exploration (Harlow
& Harlow. 1965: Mason, 1960, 1961a;Missakian, 1969).
There is evidence that these behaviors may be
long-lasting even in partial isolates (Suomi, Harlow, &
Kimball , 1971). In brief, isolate animals exhibit bizarre
behavior patterns and often respond inappropriately or
inadequately in social situations.

Dominance is one aspect of social interaction that
reflects a system of priorities that enable a monkey
group to live together. To this extent,
dom inance -submissiveness behavior is important to a
monkey's social adjustment and survival. Mason (1961 b)
found that the dominance interactions of restricted
rhesus monkeys were less frequent, and reflected a less
stable hierarchy, than were those of a group of
feral-born controls. According to Alexander and Harlow
(1965), infants lacking early peer experiences are less
dominant than those with peer experience . Contrarily,
Angermeier & Phelps (1967) found no difference in
dominance of rhesus monkeys reared under four
different conditions of enrichment and isolation from
the age of 2 to 4 months. Sackett (1967), however,
found a general rank-order relationship between amount
of stimulation early in life and social behavior at 4 years
of age. Inappropriate social responses and a high level of
immature play patterns are apparently important factors
in the inability of socially restricted rhesus monkeys to
form normal relationships (Mitchell & Clark . 1968). The
inability of isolated animals to interpret and use facial
communication skills (Miller. Caul, & Mirsky, 1967)
contributes to these factors . Brandt, Stevens, & Mitchell
(1971) have also shown abnormal visual and auditory
communication in adult isolates .

It seems therefore. that the social skills necessary to

JIaeaea irus , rear ed without physical contact with
other monkevs for 6 of 12 months after birth, were
deficient in ' dominance-submissiveness behaviors. A
relat ively short period of group experience at age 2.5
years resulted in the . development ~:lf

dominance-submissiveness behavior. Therefore , social
experience later in development appears to be effecti.ve
in reversing some of the consequences of early SOCIal

deprivation .
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Table 1
Age (in Months) Removed from Mother, Age at Dominance Testing, and Weight at last Paired Food Competition

Age Removed Age l st Age 2nd Age at Ace Weight <Kg)
Monkey from Mother Pairing Pairing Grouping 3rd Pairing 3rd Pairing

M1 Birth 19.5 28 .0 31.5 35 .0 3.44
F2 1 20.5 29.0 32 .5 36 .0 3.34
F5 1 18.0 26.5 30 .0 33.5 1.94
F3 2 20.0 28 .5 32.0 35.5 2.54
F7 2 17.5 26.0 29.5 33 .0 2.16
F4 4 19.5 28.0 31.5 35.0 3.16
F1 6 21.5 30 .0 33.5 37 .0 2.60
F6 6 18.0 26.5 30 .0 33 .5 2.10

Mean 19.3 27.8 31.3 34 .8

Observations of initiation of physical aggression. gaping.
threat vocalizations. and displacement of position were taken as
expressions of dominance behavior. Grimacing, lip-tongue
smacking. and withdrawal were taken as expressions of
submissive behavior. A second measure of
dominance-submissiveness behavior was obtained in a food
competition task . Pairings for food competition were done using
a different cage to which each animal alone had been previously
adapted. After 24 h of food deprivation, each animal was paired
once with every other animal . a total of 28 pairings . The same S
was never used in consecutive pairings. Pieces of apple were
placed within reach of each pair. while two Os watching from
behind a screen recorded zeneral behavioral notes and which
animal obtained the food . ~-\ t least nine presentations of food
were made to each pair . The animal of the pair obtaining the
food on the zreatest number of trials was considered to be
dominant. The- eiaht animals were then ranked according to the
number of pairings in which they were dominant. If two animals
were dominant in an equal number of pairings . they were given
the same rank. Both series of pairings, therefore, produced two
measures of rank. one from the food competition and another
from general observations. Three series of pairings were done at
about 19. 28 . and 35 months of aze (Table 1) . It should be
noted that all bu t the male C>11) evid~nced the onset of puberty
(perianal swelling and menstruation) by the second pairing at 28
months.

Aft er the ftrst two pairings at 19 and 28 months, all eight
animals were moved to a group living cage. During 2 months of
group living. they were closely observed on a daily basis for
social activities, They were then tested in group food
competition. This was done as follows: After 54 h of food
deprivation. fruit was presented to the group in their home cage.
About 16 small pieces of apple were placed on the wire mesh top
of the caee, which allowed all the animals time to gather around
and trv to obtain some. Food was presented 32 times in one
session' while two Os recorded which animal obtained the food
and any dominant-submissive behavior. Each 0 ranked the eight
animal~ on the basis of food-getting in this test as well as on the
basis of observations of dominant-submissive behavior.

Upon completion of this group test, the third series of 28
pairings for food was performed. using the method outlined
above.

RESULTS
Dominant-submissive behaviors were not often

observed in the first two food-competition tests (see
Table 2). In the first pairing (age 19 months), only 4 of
the 28 pairings showed clear dominant-submissive
behavior accompanying the food-getting . All of these
pairs involved the male (M1). Thus , except for M1, all
animals were lacking in clear dominance-submissiveness
behavior in the test. In the second pairing (age 28
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months), only 10 of the 28 pairings exhibited clear
dominant-submissive behavior. These involved either the
male. M1. and/or Female F6. both of which had
experienced limited social contact prior to the study .

Although these two food-competition tests gave the
rankings in Table J and were highly correlated with each
other (rho = 0 .834. P < .0 1). they did not correspond to
the two as' judgement of the presence of
dominant-submissive behavior. There was a general lack
of dominant-submissive behaviors (i.e .. physical
aggression, displacement, grimacing, withdrawl . etc .). so
that no judgment of ranks could be made . While
obtaining food was by definition dominant behavior.
this measure did not reflect the observed behavioral
interactions. These interactions were minimal. and did
not involve competitive activity by either animal.
Protocols of typical behaviors observed were : first apple
presented-"F7 and F3 came to front of cage. There was
no interaction and no hurry. F7 [arrived] just before F3
and grabbed the apple . F3 looked at F7 face with blank
expression and no interaction." Second apple-"F7 and
F3 at front: both grabbed but F3 got apple. F7 looked
[at] apple and F3 but no interaction occured and no
expression of aggression , or submission by either."
Sometimes one member of a pair would not attempt to
get the apple and there were no behaviors indicating that
the second member was overtly inhibitory .

Table 2
Dominance Ranks Before and After Group Living

Before After

Group
Food Test*

3rd Food1st Food 2nd Food
Monkey Pairing Pairing A B Pairing

F3 4 5 1 1 1
F4 1 3 2 2 2
!\II 2 I 4 4 3
F6 2 1 3 5 4
F7 3 2 5 3 5
F5 6 7 6 6 6
F2 2 4 7 8 6
Fl 5 6 8 7 6

*A = observers' evaluation with ill group: B = food getting
rank within group.
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lnl ikc the first two pairings. a great deal of
dominant-submissive behavior was exhibited by the eight
animals after ~ months of group living. Their social
interactions then constitutcd a well-defined dominance
hierarchy . Two rankings were obtained for the group
food test. one based on food-get ting and the other based
on the Os' evaluation . As may be seen. they correspond
well (rho = 0.881 . p < .0 1l. It is of interest that two
animals (~11 and F4) that had lived a short while
together prior to the study established a relationship in
the group situat ion. This relat ionship was observed as:
" M1 and F4 att ack F6" : " M1 and F4 threaten F2": " MI
and F4 with their mouths together" : and "MI and F4
huddle together."

The third pairing for food after the 2 months of group
living reflected the same hierarchy as was present in the
group (Table 2: rho = 0.917 for A vs 3rd: 0.870 for B vs
3rd ; p < .01) . This time. 20 of the 28 pairs exhibited
clear. vigorously competitive dominance relationships . A
complete range of dominant-submissive behavior was
displayed. with intense food competition. The hierarchy
was different from that given by the first and second
food pairings (rhos = 0.572. 0.477. not significant for I
vs 3 and 2 vs 3. respectively).

We did not find that dominance correlated with age,
weight , or time of separation from the mother. Since
there was only one male in the group. noth ing can be
determined about the relationsh ip of sex and
dominance .

DISCUSSION
Dominance behavior , aggression . and threat en ing are pre sent

in infant and preadolescent rhe sus monkeys 8 to 10 months of
age (Brand t & Mitchell. 197 3), Jensen. Bobb itt . & Gordon
( 197 1) demo nstrate d consiste nt dom inance ranks in infan t
pigtail (Macaca nemestrinas monkey s and concluded that there
was a basic pattern of dominant-sub missive interaction in
infants. While there is little know n of the development of
dominance behavior in Irus. it is reason able to assume that
dominance relati ons are also pre sent in norm al Irus between 18
and 30 mo nths of age - the age at which our partial isolates
lacked dominance beh avior .

Since early social experience is important in the development
o f domin an c e behavior. the absence of well-defined
dominant-submissive beh avior in the first two pairing s is not
surprising. Th e two animals (~fl and F6) that did ex hibi t some
dominance behavior in th ese pairi ngs had share d a cage with
another animal for a short time previou s to the observa tio ns.
T hat small amounts of social ex perience. af ter 1 year of
isolati on, may exe rt powerful effec ts was also demon strated by
the relat ionship established by f 4 and M I in th e group situ atio n.
This may have influenced their positions (t wo and thr ee) in the
hierar chy. In crease in do minance by familiar cagernates has been
reported by Masserman . Wechk in, & Woolf (1968) , although
their animals had considerably more familiarity experience.

The important result is that clear dominance-submissiveness
behaviors did appear after "2 mo nths of group living between the
ages of 2.5 and 3 years. Th is relatively short time of gro up living
stimulated the exp ressio n of competitive behavior th at was no t
exhibited beforeh and .

While our systematic observations stopped with the last food
pairing at abou t 3 yea rs. occasional fol low- up ob serva tio ns
indi cat ed th at the hierarchv remained stab le until abou t 4 years
of age. At th at time . the previous leader 11 ·3) was disp lace d to
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ncx t to bo tt om . The male also became much mo re aggressive.
althou ul. still not able to challenze I·ernale F4 . who held top
rank f~r the next year that we ret ~ in ed the group. Since we had
stopped regular systematic observat ions. we do not know wha t
other group facto rs co ntr ibuted to the change.!

As \\ e had .10 cont rol over our animals and co ndi tions prior to
our observat ions. the dat a are necessarily a preliminary att emp t
to investigate t he rever sal of the iso late monkey' s inability to
for m norm al t' ominance relat ion ships. Nevertheless, social
experience lat er in developm ent appears to be effect ive in
reversing some of th e co nsequences of early social deprivat ion.
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NOTE
1. During the 2 .5 rears these animals were housed together

until age 5. no successful copulation by the male was observed.
His typical attempts were as follows : "M1 sits down behind F4
and tries to pull her to him ; makes feeble thrusts and then begins
masturbatory activitv." Further. none of the females exhibited
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adequate sexual presenting. While not svsternan call v studied . all
three as agreed that no apparent change in this so cial behavior
had taken place.

(Received for publication June 29. 1973 .)
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