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Abstract. We compared interactions between an infant and adult male in a one-male
group with those between infants and adult males in a multi-male group in the same area.
Proximity interactions in the one-male group were common, like those for dyads in the
multi-male group in which the adult male was high-ranking or a likely father of the infant.
Contact interactions in the one-male group were rare, like those for dyads in the multi-male
group in which the adult male was low-ranking or unlikely to have sired the infant. This
suggests that proximity to an adult male is important in coping with the physical environ-
ment (similar for both groups), and more contiguous interactions are important in coping
with the social environment (more complex in a larger multi-male group).

Introduction

During the past decade primatologists have focused increasing atten-
tion on the nature and function of social interactions between infants and
adult males [e.g., Mitchell and Brandt, 1972; Hrdy, 1976; Redican, 1976;
Taub, 1981]. Several studies, especially of macaques (Macaca spp.), have
presumed a care-giving role for these interactions [e.g., Suomi, 1977
Estrada and Sandoval, 1977; Itani, 1959; Taub, 1978]. On the other hand,
several studies, especially of baboons (Papio spp.), have suggested the
importance of adult male utilization of infants to help regulate inter-male
social relations [e.g., Kummer, 1967; Ransom and Ransom, 1971; Popp,
1978; Packer, 1980; Kawai, 1979], a phenomenon that has come to be
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Infant-Adult Male Relations 265

known as ‘agonistic buffering’ [Deag and Crook, 1971]. These studies report
that males frequently carry or hold infants during aggressive interactions
with other adult males, and suggest that the males may use the infant to
moderate attacks or reduce the risk of serious injury during the interac-
tion.

In conjunction with a larger study on feeding ecology in baboon groups
of different sizes at Amboseli National Park in Kenya, East Africa [Stacey,
in prep.], we had the opportunity to observe infant-adult male interactions
in a one-male yellow baboon group. Having only one adult male eliminated
the need or opportunity for inter-male agonistic buffering within the group.
In addition, census records on this group and the other groups in the area
[Walters and Stelzner, pers. commun.] suggested that the male in this group
had been the only male present during the previous few years, making it
almost certain that he was the father of any infants. Numerous authors have
suggested that the amount of care a male bestows on an infant might be
positively related to the degree of kinship between them [e.g., Hamilton,
1964; Wilson, 1975; Kurland, 1977; Estrada, 1977]. The data collected
from this group were then contrasted with comparable information ob-
tained previously from a multi-male group in the same habitat, but in which
agonistic buffering was a prevalent behavior and paternity probabilities
were much less certain [Stein,1981].

Methods

Observations were carried out on Alto’s group, a multi-male group, between Decem-
ber 1977 and February 1979. This group contained approximately 50 individuals, includ-
ing about 11 adult males, 13 adult females, and 8 infants. A one-male group named Limp’s
group was studied from October 1979 through February 1980. In addition to the single
adult male, Caesar, the group contained 2 adult females and 4 juveniles. During the study
there was only a single infant in the group. This infant, named Misha, was born to the adult
female Maggie between 27 September and 15 October [Stelzner, pers. commun.], and was
estimated to be 1 month old at the start of systematic observations. These two groups have
overlapping home ranges at Amboseli and both foraged and slept in some of the same
areas. Details of the habitat and general behavior of the baboons in this region are
described by Altmann and Altmann [1970], Hausfater [1975], and Altmann [1980].

In both groups 20-min focal samples [Altmann, 1974] were taken on all infants
between the ages of 5 and 20 weeks throughout the day between the hours of 08.00 and
18.00. During each sample all occurrences of the following behaviors were recorded,
together with the time of occurrence and the identity of any adult male involved (for a more
complete description of these behaviors and general sampling procedures, see Stein
[1981]):
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Stein/Stacey 266

the infant moved to within 5 ft of an adult male,

an adult male moved to within 5 ft of the infant,

the infant’s mother carried it to within 5 ft of an adult male,

a group member other than the mother or male (‘other’) carried the
infant to within 5 ft of an adult male,

the infant moved to beyond 5 ft from an adult male,

an adult male moved to beyond 5 ft from the infant,

the infant’s mother carried it to beyond 5 ft from an adult male,
an ‘other’ carried the infant to beyond 5 fi from an adult male,

the infant contacted an adult male,

an adult male contacted the infant,

the infant’s mother put it into contact with an adult male,
an ‘other’ put the infant into contact with an adult male,

the infant broke contact with an adult male,
an adult male broke contact with the infant,
the infant’s mother took it out of contact with an adult male,
an ‘other’ took the infant out of contact with an adult male, .

the infant connected with an adult male (connection defined as a subset of contact in
which either the infant or an adult male held on to the other or the adult male
completely supported the weight of the infant),

an adult male connected with the infant,

the infant terminated connection with an adult male,

an adult male terminated connection with the infant,

the infant’s mother pulled it out of connection with an adult male,
an ‘other’ pulled the infant out of connection with an adult male,

the infant groomed an adult male,
an adult male groomed the infant,
the infant stopped grooming an adult male,
an adult male stopped grooming the infant,

an adult male harassed the infant (defined as provoking the infant to scream, squeal,
distress-gecker, moan, tail-up, cower, grimace, run away, or hide; or provoking the
infant’s mother (when she was in contact with the infant) to scream, squeal, gecker,
cackle, grimace, tail-up, cower, run away, restrain the infant, retrieve the infant,
shield the infant, threaten, or attack),

an ‘other” harassed the infant,

an adult male threatened or attacked an ‘other’ who had just harassed the infant.

From these data we estimated the percentage of time each infant-male dyad spent in
each state, the average bout length of each state, the rate at which each behavior or transi-
tion occurred, and the relative role of each party in maintaining each state.
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On the basis of copulation and consortship records obtained previously by Hausfater
et al. [pers. commun.], it was possible to classify all infant-adult male dyads in Alto’s group
into either *filial’ or ‘nonfilial’ dyads. Filial dyads were considered to be all pairs in which
the male had been seen copulating with the infant’s mother during the 4-day period in
which conception most probably occurred (D-4 through D-1 of the cycle: see Hendrickx
and Kraemer [1971] and Gillman and Gilbert [1946]). Nonfilial dyads were all other pairs.
This dichotomy provides our best estimate of which males could have been potential
fathers of the infant, and is likely to be the same information that is available to the
baboons themselves. Since Caesar was almost certainly the father of Misha, they were
expected to be most similar to the filial dyads in the multi-male group in terms of genetic
relationship. In addition, we determined the ranks of all adult males in Alto’s group on the
basis of criteria developed by Hausfater [1975]. For each male-infant dyad at each infant
age interval, we averaged the rank of the male across all days during that interval. The
dyads were then divided into ‘high-ranking’ and ‘low-ranking’ dyads, depending on
whether the adult male was in the top half or the bottom half of the hierarchy. In Alto’s
group there seemed to be strong inter-male competition for access to infants, with priority
of access being related, in part, to the males’ relative dominance ranks [see also Altmann,
1980]. Since Caesar was the highest-ranking individual in Limp’s group, he and Misha were
expected to be more similar in this respect to high-ranking dyads from Alto’s group than to
low-ranking pairs.

Results

The single infant-adult male dyad in Limp’s group was observed during
the infant ages of 5-20 weeks for a total of 1,009.17 min of in-sight time. In
Alto’s group, 7 different infants and 13 adult males were sampled during
14,880.52 min of in-sight time, yielding a total of 73 different male-infant
dyads and 139,924.41 ‘dyad-minutes’ of in-sight time.

Figure 1A shows the percentage of time that the male and infant in the
one-male group spent within 5 ft of each other at different infant ages and
compares it with various measures from the multi-male group. During each
age interval virtually every infant in Alto’s group spent a higher total pro-
portion of its time within 5 ft of adult males than Misha did. However, in
the average individual dyad in the multi-male group, the infant and adult
male generally spent less time within 5 ft of each other than did the dyad in
Limp’s group. The percentage of time Misha and Caesar spent within 5 ft of
each other was similar to that for dyads in Alto’s group in which the male
had copulated with the infant’s mother at the time she conceived, and sub-
stantially higher than that for dyads in which the male had not been seen
copulating with the mother. Similarly, the percentage of time spent within
5 ft in the one-male group was generally much closer to that for dyads from

Downloaded by:

jcal Center Library

o
X
a

=
a
o
@
S
o
o
=
©
=
S
Iy
3
3
4
N
RS
&
o
=}
=
«
o
in
=



Stein/Stacey 268

weeks 5-8 weeks 9-12 weeks 13-16 weeks 17-20
BO-I]EI
o A Percentage of time within five feet
S 20 E s
=
@
© 101 ﬁ
o
a
oLl A & r}l & £ ﬁ o fa. m ﬂ - fl m
&“‘111 B Percentage of time in contact
S o :
==
@
S\ fh -
: f L. g =
o
Aa Ra e Ao oa_ L. A& N
15-
. Rate of connecting
o
:EIO - -
mCD
20
: I]T.I
[+ I #I
[ -9
w
ol A & A - w  Um e A. s T
4 38 7T N 17 0 6 59 9 50 27 32 T 70 10 B0 32 38 7 67 0 57 N 36
PR} - - x x A - x - o - x x - .
5 m® EE > of% E¢€ > 82 €t > o =ct
8 e = il ® g o e Vim o = il SO oo
- = e Lo - - SE L - - _;.I_ L - = __:..-. o
o 1 z b c z » c z e c <z
¢ > -3 2 o5 =g 2 °> -5 Py ° > -5 P2g
- 4 - = I a = w Z = < | Ll - 4 w = T Jd = w Z I

Fig. 1. A Percentage of time infant within 5 ft of adult males. B Percentage of time
infant in contact with adult males. C Rate at which connections were established between
infant and adult males.

In each age block the horizontal gray line gives the value for the infant-adult male
dyad in the one-male group (when the line appears below the axis of the abscissa, the value
was zero). The vertical bars give the mean + 1 SEM, for various categories of infants and
adult males in the multi-male group. The first bar is the total with all adult males for the
average infant. The second bar is the average of all infant-adult male dyads. The third bar is
the average of all filial dyads. The fourth bar is the average of all nonfilial dyads. The fifth
bar is the average of all high-ranking dyads. The sixth bar is the average of all low-ranking
dyads. The numbers under each column are the sample size for these calculations. For the

first column in each age block it is the number of infants; for all other columns it is the
number of dyads.
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Infant-Adult Male Relations 269

Alto’s group in which the male was high-ranking than it was to dyads in
which the male was low-ranking.

Figure 1B displays a similar comparison for the percentage of time
spent in contact. Since connection involves an extremely small proportion
of time compared to other behaviors, for connection we present the rate at
which it occurred rather than the percentage of time spent in it. These data
are presented for both groups in figure 1C. As can be seen, the male and
infant in the one-male group spent very little time in contact and were never
seen connecting with one another. Misha received much less total contact
and connection time with males than did infants in the multi-male group.
Except during weeks 5-8, this dyad engaged in less contact and connection
than did any of the categories of dyads in Alto’s group, including those with
males that were not potential fathers of the infants and males that were in
the lower half of the dominance hierarchy.

Although Misha and Caesar spent a substantial portion of their time in
contact during weeks 5-8, every one of these contacts was made by the
infant and none was made by the adult male. Most occurred while Misha
was playing with the juveniles in the group, and elicited little response from
Caesar. In the multi-male group, in contrast, infants of that age were con-
tacted by adult males a total of more than once per hour. Furthermore, we
never observed Caesar holding Misha for extended periods or carrying him,
either during the actual sample periods or during the extensive ad libitum
observations made on the group.

From the 5-ft transitions made by each individual, we calculated the
percentage of such transitions that were approaches rather than departures.
These data provide a measure of the individual’s tendency to maintain
male-infant proximity. For the average dyad in the multi-male group, the
percentage of the male’s 5-ft transitions that were approaches dropped grad-
ually from 57% in weeks 5-8 to 46% in weeks 17-20. In the one-male
group, however, the percentage of Caesar’s 5-ft transitions that were
approaches dropped dramatically from 69% in weeks 5-8 to 27% in weeks
17-20. Apparently in compensation, the percentage of Maggie’s 5-ft transi-
tions that were approaches rose from 33% in weeks 5-8 to 67% in weeks
17-20. In Alto’s group the percentage of the mother’s 5-ft transitions that
were approaches remained constant during this period at about 43%. In
both groups the infant maintained a constant 50% of its transitions as
approaches through all 16 weeks.

Although grooming of infants by adult males was rare in Alto’s group, it
did occur occasionally for infants between 5 and 20 weeks of age. Grooming
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of Misha by Caesar was never observed. Misha was groomed, however, by
all other group members, and the percentage of time spent grooming during
the day by adults in the two groups was virtually identical during the 1979-
1980 portion of this study [see Stacey, in prep.].

Discussion

Although the data described in this study were collected from only two
different groups, and although in the one-male group it was possible to
sample only a single male-infant dyad, the differences in the behavior of
individuals in the two situations are striking enough to be highly sugges-
tive.

First of all, the infant in the one-male group did not have as much
interaction with adult males as did infants in the multi-male group, in terms
of proximity, contact, connection, or grooming. A number of authors have
suggested that these behaviors may function to aid the infant in coping with
its physical environment. The most obvious possibilities are (1) protecting
the infant from predators and (2) helping the infant obtain sufficient nour-
ishment. Stacey [in prep.] found, however, that the amount of this type of
care that an infant requires in a small one-male group is probably at least as
great as that necessary in a larger, multi-male group. By comparing the
behavior of Limp’s group, Alto’s group, and another multi-male group at
Amboseli, he noted (1) a number of differences in the foraging and resting
behavior of the groups suggesting that Limp’s group may be more suscepti-
ble to predation than the larger groups, and (2) Limp’s group moved signif-
icantly further on the average each day (6.54 vs. 4.90 km) suggesting that
this group has greater difficulty in obtaining adequate nutrition. Thus, with
much less interaction with males than was received by infants in Alto’s
group, Misha was able to contend with an extra-group environment at least
as harsh as that faced by them.

Second of all, the fact that Caesar and Misha spent at least as much
time within 5 ft of each other as did the average filial dyad from Alto’s
group is compatible with the idea that proximity to an infant may provide
care in its coping with the physical environment. The fact that Caesar spent
much less time in contact, connection, or grooming with Misha than did the
average male in filial dyads in Alto’s group suggests that these more con-
tiguous interactions are not important in helping the infant cope with its
physical environment.
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An alternative possibility is that these latter interactions do, in fact,
serve a care-giving function, but that Caesar simply failed to provide such
care to Misha. Possible reasons for this failure are (1) lack of access by
Caesar to the infant, (2) lack of access by the infant and its mother to the
adult male, (3) lack of incentive by Caesar to give care, and (4) lack of
incentive by Misha and Maggie to receive care. As shown below, none of
these possibilities appears to be a reasonable explanation in this case.

(1) Since no animals in Limp’s group ranked above Caesar in domi-
nance, Caesar is expected to have total priority of access to Misha. Indeed,
the fact that he spent at least as much time within 5 ft of the infant as did
high-ranking males in Alto’s group indicates that access was not restricted
for him. Caesar’s disinclination to contact, connect with, or groom Misha,
even as much as low-ranking males in the multi-male group, suggests, there-
fore, a lack of incentive rather than a lack of opportunity.

(2) In Alto’s group those adult males who had close relationships with
an infant generally also had close relationships with several other infants at
the same time. In Limp’s group there were no other infants competing with
Misha for Caesar’s attention. The fact that Misha spent so much time within
5 ft of Caesar demonstrates that access to an adult male was not a problem
for this infant. Misha’s failure to connect with Caesar and his low rate of
contact after week 8 suggest a lack of incentive to engage in these more
contiguous behaviors.

(3) To the extent that male interactions with infants evolved to
increase the inclusive fitness of males by providing care to probable off-
spring, we would expect Caesar to engage in care-giving toward Misha at
least as much as most males in the multi-male group do. As mentioned
above, Caesar has probably been the only adult male in Limp’s group for the
last few years, and he is almost certainly the father of Misha. In the multi-
male group paternity probability is virtually never completely certain, and
for this reason alone Caesar might be expected to provide more infant care
than males in Alto’s group. Indeed, the fact that Caesar often approached
Misha when the infant was young, and behaved in this respect much more
like a potential father than like a nonfather, suggests that he had sufficient
incentive to provide care, but that it could be adequately provided by prox-
imity alone.

Since Caesar initiated essentially no contact, connection, or grooming
with Misha, behaving in this respect much more like a nonfather in the
multi-male group than like a potential father, it seems unlikely that these
behaviors have an important care-giving function. We saw, moreover, that
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Caesar’s interest in Misha, as measured by the percentage of Caesar’s 5-ft
transitions that were approaches, dropped off much more quickly than that
of Alto’s group males for infants. This suggests that after the first few
months even time in proximity serves some additional function, more
important in a multi-male group than in a one-male group.

(4) Since in the one-male group only 1 male is available to provide care
to infants, the infant and its mother are also expected to seek at least as
much care from that male as mothers and infants in multi-male groups do
from any particular male, irrespective of paternity probabilities. In fact,
Misha and his mother did approach Caesar at very high rates, and the
male-infant pair in Limp’s group maintained levels of proximity that were
similar to those of filial dyads in the multi-male group. Moreover, Maggie’s
tendency to maintain proximity between Misha and Caesar rose above that
for females in Alto’s group as the infant grew older, presumably indicating
strong incentive to obtain care for her infant. The fact that neither Misha
nor his mother sought much contact with Caesar suggests that these more
contiguous interactions serve some other function, important in a multi-
male group but not in a one-male group. The functions that we expect to be
more salient in a multi-male group than in a one-male group are functions
that concern intra-group interactions. In particular, the rate of harassment
of infants by other group members is expected to be lower in one-male
groups, simply because there are fewer individuals to harass infants in
smaller groups. In addition, the frequency of agonistic interactions between
adult males must be zero in one-male groups, merely because there is only 1
adult male. Interactions between infants and adult males that serve mainly
to regulate social relations between the infant or the adult male and other
group members are expected, therefore, to be relatively curtailed in one-
male groups. The fact that Caesar spent so little time in contact, connection,
or grooming with Misha is compatible with the idea that these interactions
are concerned primarily with regulating intra-group relations.

There are two additional possibilities which must be considered: (5)
These differences were merely an artifact of Alto’s group being well-ha-
bituated to observers and Limp’s group being poorly-habituated, and (6)
Caesar and Misha were for some reason an aberrant pair, and the differ-
ences between this dyad and those in Alto’s group are a function of ‘small
sample’ fluctuations. These do not seem to be likely explanations. If the
presence of observers had been disrupting the normal behavior patterns of
Limp’s group, we would expect to see increased levels of interaction
between Caesar and Misha. The fact that this dyad interacted so little, then,
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would only strengthen our conclusions. Moreover, the fact that Caesar and
Misha behaved similarly to comparable dyads in Alto’s group in some
interactional categories but not in others suggests that the results of this
study reflect real differences in the behavior of individuals in different
demographic and social situations.

Conclusions and Speculations

This study alone does not permit us to determine the specific functions
of each behavior, but rather directs us to distinguish two functional catego-
ries of infant-male interactions: assistance in dealing with the physical envi-
ronment and assistance in dealing with the social environment. Additional
observations from Alto’s group [Stein, 1981], however, may aid us in the
more subtle differentiation of particular functions for these interactions.

The data from Alto’s group indicate that neither infants nor adult males
sought to be near one another during predator alarms, though it is conceiv-
able that proximity to an adult male at other times does provide an infant
with protection from surprise attacks by predators. Infants often fed within
5 ft of adult males on food on which the male had expended energy to
process, and infants and their mothers played a relatively larger role in
maintaining proximity to the adult male when the group was feeding than
when it was not. In Alto’s group adult males almost never carried infants
outside the context of agonistic buffering, suggesting that this is the primary
context in which carrying infants is important. In the one-male group,
where there was no agonistic buffering, Caesar was never seen carrying
immatures.

It was found in Alto’s group that infants were harassed by other group
members at a lower rate when they were within 5 ft of the males they spent
the most time near. These males at times actively attacked other baboons
who were harassing these infants. Being in contact with a male did not
increase the protective effect over mere proximity. Caesar also at times
actively defended Misha from the harassment of fellow group members.
Although this type of interaction occurred infrequently, and was not
observed at all during the scheduled sampling periods, the following exam-
ple taken from the ad libitum field notes illustrates Caesar’s ability to
defend Misha even without having much contact with him.

18 November: 12.18 p.m. Misha was being carried ventrally by Maggie. Oro (a juve-
nile male) approached Maggie and Misha and reached for Misha. Misha screamed. Caesar,
who was approximately 3 meters away, immediately moved towards Maggie and Misha.
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Oro withdrew, cowered, and screamed. Caesar placed his hand on Maggie’s back and
oriented towards Oro. Maggie raised her eyebrows at Oro, who moved further away. All
group members then resumed feeding.

Adult males and infants in Alto’s group contacted, connected with, and
groomed one another disproportionately often and for longer periods of
time when the male was involved in an agonistic interaction with another
adult male. This effect was due predominantly to the initiative of the adult
males. These behaviors appeared generally to have an agonistic buffering
effect in that they allowed the male with the infant (generally the subordi-
nate) to resist his opponent for a longer period of time without incurring a
higher level of aggression, and in that they increased the probability that his
opponent would retreat first.

In summary, then, the results of this study suggest the following con-
clusions, which are also consistent with those reached by Stein [1981] based
just on observations in the multi-male group:

(1) Infants probably do not need all the attention that they receive
from adult males in multi-male groups in order to cope with the extra-group
environment.

(2) Adult males contact or connect with infants primarily as a way of
buffering themselves from the aggression of other adult males.

(3) Adult males groom infants mainly as a way of keeping them nearby
during times of inter-male tension.

(4) The primary benefits that infants receive from adult males are
likely to be food-sharing and protection from harassment by other group
members. It is also possible that they receive some protection from preda-
tors. All of these functions can be fulfilled just by proximity to an adult male
and do not require actual contact.

(5) Further quantitative study of the costs and benefits of particular
interactions between infants and adult males is warranted. Comparing these
interactions in groups with different demographic characteristics is a useful
method of varying certain key parameters naturally.
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