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Infant Independence in 
Yellow Baboons 

JEANNE ALTMANN 

Allee Laboratory of Animal Behavior 
5712 S. Ingleside Ave. 
Chicago, Illinois 60637 

Introduction 

CJJ?'j 

Baboons live in a complex and changing world. They cope by being 
adaptable. Like humans, they specialize in being unspecialized, a mode of 
life that depends on an ability to shift to alternatives when the primary 
mode of adaptation is no longer viable. This flexibility is clearly revealed in 
the development of infant baboons, for whom success often depends on 
their own abilities and those of their mothers to adopt alternative on
togenetic strategies. 

In the area of motherhood and infancy, field studies have lagged 
behind laboratory research. They rarely have made use of suggestive 
laboratory results or provided essential quantitative information on the 
range and importance of naturally existing variability. The present field 
study was designed to test hypotheses arising from laboratory studies and 
from theoretical considerations. In this first report I summarize resuits of 
preliminary analyses of the extent of variability in some maternal and 
infant experiences and the- sources and consequences of that variability. 
Emphasis is placed on data from those infants that were born after the 
first month of the study. 

During 14 months (from July 1975 through July 1976 and October 
1976), I carried out a field study of 18 mother-infant pairs. These ba
boons were members of Alto's Group, a group of yellow baboons ( Papio 
cynocephalus) in Amboseli National Park, Kenya, where my co-workers 
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and I have obtained longitudinal data on individuals since I 971 (cf. 
Altmann et al., 1977, Altmann and Altmann, 1970, Hausfater, 1975, Post, 
1976, Slatkin, 1975, Slatkin and Hausfater, 1976). Birth and death rates 
for Alto's Group (Altmann et al., 1977, and in preparation) currently are 
those for a stationary population (Pielcu, 1969) of approximately the 
current stable age distribution. Group size has fluctuated around 45 
individuals for about four years. 

Five females in the study group had infants that were under a year of 
age when the mother-infant study began. Thirteen infants were born 

· during the study period. These 18 infants and their mothers were included 
in my sample. Three mothers were included twice, with two successive 
infants. Of the adult females in Alto's Group, only two were not included 
in the present study: Jane (whose youngest offspring was two years old), 
who died shortly after the study began, and Lulu, who has cycled without 
becoming pregnant since at least 1971. Consequently; my sample included 
the full range of age, parity, and dominance ran~s among the adult 
females. Basic demographic information for the mother-infant pairs is 
presented in Table 1. Some relevant sociological and behavioral infor
mation is found in Appendix I. 

Background 

Let me begin by describing a few aspects of the milieu of these mothers 
and infants. The habitat of Amboseli baboons is short-grass savannah. 
The baboons live in semiclosed groups which descend from sleeping trees 
at about 0800 hour and travel approximately three miles each day before 
again ascending trees after 1800 hour. In this respect days of birth are no 
different than other days: the group makes no accommodation of routine 
for new mothers. The baboons spend about 50% of their day feeding, 
another 20% walking, both of these varying with the season and, for 
females, with reproductive status and perhaps with dominance rank. The 
presence of Maasai, lions, and especially leopards requires considerable 
vigilance. Adult female dominance ranks are linear and stable over time 
spans of the order of six years (Hausfater, 1975, and in preparation). It is 
within these constraints on time, energy, and attention that baboon 
females give birth and infants develop. 

During the first half of the present study, four subadult males (Stu, 
Stiff, Russ, and Red) matured to adulthood. Fighting between them and 
other males increased. Stiff migrated from the group; each of the other 
three experienced a rapid rise in dominance rank. There were frequent, 
short-term maie migrations out of and into the group and finally two 
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other "permanent" emigrations (Chip and Russ), and one death or emi
gration (adult male BJ), resulting in a return to a 2: 1 adult female to adult 
male ratio in the group. Red, as a third-ranking male, continued to be 
involved in frequent fights and made repeated temporary emigrations 
from the group. 

In the fall of 1972, a merger was completed between Alto's original 
group and a one-male group, High Tail's Group. During 1975-76, two 
clear subgroups could be detected within the present group. All female 
members of the former High Tail's Group (Jane, Este, Handle, Plum, 
Slinky, Brush) were in one subgroup along with Lulu, Fem, and Gin of 
Alto's original group. Lulu was the only high-ranking member of this 
subgroup. She, Este, and Jane were the only members of this subgroup 
who were fully mature at the time of the merger. Associated with this 
subgroup were males Even, Max, Ben, Red, and BJ. Chip and High Tail 
moved between the two subgroups as did juveniles. 

These subgroups were id~ntifiable in the use of two separate trees in 
the favorite sleeping grove, in grooming partnerships, and in neighbor 
relations. Likewise, mating partners and males associated with mother
infant dyads were almost entirely from within the subgroup. Some asso
ciative bonds were much stronger than others within each subgroup, but 
the basic division into these two subgroups seemed to account for much 
of the observed variation in tolerance between individuals and to identify 
many of the individuals that would constitute a new infant's social world. 

Methods 

Mothers with neonates appear to be the class of individuals in our 
population that are most sensitive to being observed. For this reason, and 
because most of our previous research has been done from atop a vehicle 
(Altmann and Altmann, 1970), the first month of the present study, and 
to some extent the second, was partially devoted to accommodating the 
females to observation on foot within 5-10 m. Much closer distances were 
possible for most mothers but an attempt was made always to stay at a 
distance that would not discourage the mothers' interactions with the 
most sensitive individuals in the group. Beyond that, some types of 
detailed data were considered sufficiently reliable to use only after several 
weeks or more of systematic sampling. Consequently, for some analyses I 
used data obtained from July 1975 onward, for others, not until later. 

After various sampling schemes were tried, the following was estab
lished by September 1975. Each female was sampled during the last 
month of pregnancy for two days at least a week apart, on days one and 
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five of infant life, on two days during t~e infant's second week, one day 
per week thereafter until the infant was six months old, then two or three 
days per month during the next six months. Whenever impassable mud, 
illness, or other factors reduced available observation days, sampling on 
mothers with older infants was sacrificed. 

On each sample day two females were sampled alternately, each for 
15 min in-sight time out of every hour from 0800 through the 1700 hour 
but excluding the 1200 hour. The females that were sampled on any one 
day were paired for proximity in age of their infants, thereby providing 
controlled pairs for examining effects of overall ·group or ecological 
variables (e.g., length of day journey). 

At the beginning of each 15-min sample period and at the end of the 
three five-minute intervals thereafter, I took point (instantaneous) samples 
(Altmann, 1974), recording (1) the mother's behavior state (feeding, 
walking, grooming, other social interactions, resting), as in Slatkin ( 1975), 
(2) the identities of all her neighbors within two meters and five meters, 
(3) the distance between her and her infant (categorized as: in contact, 
within mother's arm's reach but not actually touching, within two meters 
but greater than arm's reach, two to five meters, five to ten meters, ten to 
twenty meters, or greater than twenty meters), and (4) whether the infant 
was playing with or in contact with any other individual. 

Between these point samples, a focal sample (Altmann, 1974) was 
taken on the mother, during which I recorded social behaviors and 
changes in mother-infant spatial relations. Onsets and terminations of 
grooming and spatial states were timed. For other interactions, only the 
behavior and partner identity were recorded, retaining sequential order in 
the record. Details of specific behaviors will be discussed in the relevant 
sections of this chapter and in full report of the study (Altmann, in 
preparation). Between the scheduled maternal focal samples and on addi
tional days, I did ad libitum sampling, some focal infant sampling, photo 
documentation, censusing and mapping of group movements. 

The total number of maternal focal sample in-sight minutes for each 
infant during each month of life is indicated in Table 1. In the present 
chapter I shall be concerned with quantitative data primarily from the 
infants' first six months. 

Results 

MATERNAL CARE 

During focal samples on a mother the behavior record included all in
stances of maternal restriction on infant attempts to leave the m-0ther, 
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all changes in spatial state (see below) and who effected the change, all 
instances of mother or infant following the other, and all instances of 
mothers directing punitive behaviors, such as biting, pushing, and hit
ting, toward their infants. 

Parity 

The first two months of life-the first few weeks, in particular-constitute 
a period of intense dependency for the infant and of stress fo r the mother. 
Although baboon infants cling to their mothers from the day of birth, 
most infants need some clinging assistance in the first few days, some for a 
week or more. The latter infants are more likely to die in the first year. 
Individual differences in maternal response in the first weeks of life seem 
to affect the likelihood of survival of these and other high-risk infants. 

All baboon mothers seemed to clutch their infants automatically 
from birth and to respond to their neonates' distress cries with such 
"embraces." During these first few days of life the most conspicuous 
difference that I observed between primiparous and experienced mothers 
was in their subsequent responses. If an infant was already in contact and 
being held or cradled but the infant cried or gave rooting responses, 
experienced mothers usually lifted the infant higher on their ventrum by 
means of clutching movements, as a result of which the infant usually 
reached the nipple, clamped on with its mouth, and ceased its distress 
cries. The infant not only obtained its essential nutrition this way but was 
provided with a fifth anchor point when riding, an advantage that seemed 
appreciable in the first few days of life. In contrast, primiparous mothers 
only rarely gave repositioning or sucking aid even when, in the most 
extreme situations, the infant rode upside down and backward, and 
required constant maternal clutching. Infant contact seemed to be one 
undifferentiated state to these mothers. One often sensed that they were 
unresponsive to, or puzzled by, their infants' continued distress, despite 
the fact that nearby group members responded to the cries by watching 
the pair, moving closer, and increasing the repeated soft grunts that are 
given to mothers and infants. Most mothers learned quickly, though: 
increased responsiveness sometimes was observed by the end of the first 
day and certainly in the next few days. 

Only in the case of the one totally incompetent mother, Vee (see 
Appendix I) , did the incompetence seem to have obvious long-term 
consequences. Vee's care of Vicki was so poor on the day of birth, 
resulting in no nipple contact that day, that even Vee's appreciable 
improvement in care by day two seemed inadequate compensation. My 
speculation is that the early maltreatment had permanent consequences, 
perhaps leading to Vicki's death at three weeks of age. 
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Maternal Style 

By the end of the second week of life, healthy infants climbed clumsily 
about in their mother's ventrum and made· their first attempts to break 
contact. This was a period of close maternal attentiveness whenever 
mother and infant were not in contact and of rapid return to contact at 
the slightest disturbance of any sort. These first stages of separation were 
initiated primarily by the infant and were sometimes limited by the 
mother. Although most mothers were protective of their infants when 
intruders approached during the first months, mothers differed consi
derably in reaction to infant exploration during this period. The most 
restrictive mothers allowed virtually no break in contact for almost two 
months. The more "laissez-faire" mothers tolerated separation although 
they themselves seldom moved away from their infants during the first 
month. Finally, the most rejecting mothers frequently moved away from 
their infants during the first month and seldom watched or followed 
them, even when the infants were quite young. 

By the end of the second month most mothers initiated some sepa
ration, and the infants oriented to and followed their mothers. Overt 
maternal attention to the infant and restrictiveness rapidly disappeared 
except during emergencies, whereas infant attention to and following of 
the mother became the norm. 

Basically, mothers could be dichotomously characterized as being 
either in the range laissez-faire to rejecting or protective to restrictive in 
their behavior toward their infants, as summarized in Table 2 (detailed 
analysis in preparation). In comparing the first group (hereafter called 
"laissez-faire" mothers) to the second (hereafter called "restrictive" ones), 
we find that the laissez-faire mothers not only restricted their infants less 
and completely stopped doing so when their infants were younger (Table 
2, col. 3), but they rarely if ever followed their infants. They seldom made 
contact with their infants (Table 2, col. 6) and at a younger infant age they 
increased the distance between themselves and their infants more often 
than they decreased it (Table 2, col. 5). At an earlier age they ignored their 
infants (Table 2, col. 4) or directed punitive behaviors toward them (Table 
2, col. 7) when the infants attempted contact or suckling. 

Seven of the 12 mothers observed during month one were classified 
as laissez-faire, five as restrictive. The average rank at the time of parturi
tion was 6.1 for the laissez-faire mothers, 11.2 for restric tive ones. Six 
of the seven higher-ranking mothers were laissez-faire, four of the five 
lower-ranking ones were restrictive. Three of six female infants and 
four out of six male infants had restrictive mothers. Mom, the only 
mother who was observed during month one with each of two successive 
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infants, was laissez-faire with both female Misty and male Moshi. Thus, 
maternal rank was a good predictor of maternal style, sex of infant was 
not. 

Ill health and infant death occurred disproportionately among in
fants of laissez-faire mothers. It is not clear whether this association is a 
real one and, if so, what the nature and direction of causality is. As 
mentioned above, Mom was generally as laissez-faire with her weak 
infant Mi-sty as she later was with her healthy infant Moshi, even tol
erating juveniles carrying Misty around while Misty repeatedly bumped 
her head and often screamed. Likewise, no general difference could be 
detected in the behavior of the two most restrictive mothers, Handle and 
Slinky, one with a healthy infant, the other with a weak one. However, 
mothers did respond to worsening of infant health by increased protective 
behavior. This was observed with female Oval when her yearling Ozzie 
had a brief foot injury, probably caused by a thorn, with Spot when her 
infant Safi suffered severely from a presumed virus (see Appendix I), with 
Mom and Preg when Misty's and Pedro's health deteriorated. 

SOCIAL INTERACTIONS 

What are the social interactions that affect the infant, both indirectly 
through effects on the mother and directly, and that may account for 
some of these and other observed differences in maternal care? I shall first 
consider postpartum changes affecting all mothers similarly and then two 
factors, maternal dominance rank and adult male associations, that affect 
mothers differentially. The conclusions drawn in the following two 
sections must be considered tentative until all analyses are completed . 

Postpartum A tlraction 

At parturition the life of a baboon female changes dramatically. She must 
not only nurse, carry, and protect the neonate while providing her own 
food, transport, and protection, as before, but in addition, she and her 
infant become a major focus of interest within the group (e.g., DeVore, 
1963). 

As measures of an individual's "interest" in an infant, I have utilized 
the amount of increase in the individual's approaches, interactions, 
grooming, and time spent near the mother-infant dyad, over the com
parable level with the mother before the infant was born. By these criteria, 
virtually all group members exhibited some degree of interest in the 
infants, adult females and juveniles of both sexes more than adult males, 
older juveniles more tha n younger ones. However, the degree of interest 
varied considerably between individuals within age-sex classes, and these 
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differences were consistent over time. High-interest adult females were 
scattered throughout the range of age and dominance ranks. Most of the 
variability between females in this interest was accounted for by subgroup 
membership (i.e., members of the mother's subgroup were, in general, 
more interested than those of the other) and by consistent individual 
differences-what might be considered personality differences. That is, 
these high-interest females exhibited interest in most new infants and 
maintained their interest in infants while cycling, pregnant, and after the 
birth of their own infants. No increase in attention to other infants 
occurred after the death of a female's own infant. 

After parturition, mothers' involvement in social interactions soared, 
primarily at the initiation of others. Mothers were the recipients of much 
social grooming. Although during the last month of pregnancy they 
received less than one minute of grooming per hundred, during the first 
three months after parturition they received five to ten minutes per 
hundred. ~ 

Maternal Dominance Rank 

Females and juveniles of both sexes approached higher-ranking mothers 
with caution, with approach-avoidance behavior, anxious glancing, and 
hesitant attempts to touch the infant. Such subordinates usually stayed 
one to two meters away from the higher-ranking mothers, watching the 
infant. In contrast, lower-ranking mothers were rapidly and directly 
approached, usually to the point of contact, and the infant was handled or 
muzzled. For a low-ranking mother her attractive infant resulted in her 
being placed in a position of frequent interaction with individuals from 
whom she ordinarily remained at a distance. For these low-ranking 
mothers, frequent avoidance, tensing, and submissive behaviors replaced 
occasional glancing and use of spacing. 

Some individuals, whom I call "infant snatchers," most of whom 
were adult females, strongly and persistently pulled the clinging infant of 
mothers to whom they were dominant. During such interactions the 
mothers cowered, turned their heads away, and clutched their screeching 
infants. These stressful interactions, both the milder and the more ex
treme ones, occurred repeatedly to low-ranking mothers and probably 
were a major cause of some mothers' restrictiveness (e.g., Rowell et al., 
1968). In the first two months, lower-ranking mothers often restrained or 
retrieved their infants, particularly at the approach of infant snatchers. 
Soon the infants themselves specifically avoided these individuals. Thus, 
we find in these first interactions the origins of the infant's assumption of 
its mother's relative dominance rank, a behavioral outcome of consi
derable long-term consequences. 

INFANT INDEPENDENCE IN YELLOW BABOONS I 263 

"Godjathers" 

Except for two circumstances, new mothers themselves rarely approached 
others during these early weeks. One exception was the approach made by 
mothers to other females with very young infants, an event that was more 
likely to occur if these other females were lower in rank than the mother. 
Second, some mothers, when they were repeatedly approached and their 
infant repeatedly yanked, would approach and sit next to a particular 
adult male associate. 

Thus, relationships with adult males provided a second major source 
of variability in infant experience (Ransom and Ransom, 1971). Adult 
males, like females, showed varied degrees of interest in infants. For 
males, however, interest depended more strongly on the identity of the 
mother. Similarly, each mother's tolerance of male approaches depended 
on the identity of the male. That is, there were specific adult male-mother 
associations, and these seemed to reflect specific relationships between 
male and female that were established before the infant's birth. (See 
Appendix I.) 

In most cases, at least two males attempted to associate with the 
mother and infant soon after parturition. The higher-ranking male some
times exhibited herding behavior, followed the mother, threatened other 
males away, groomed the mother and, in fact, exhibited all elements of a 
sexual consortship except for actual mounting. As with sexual consort
ships, the role of the female in these interactions was not that of a passive 
observer. She did not follow a lower-ranking male while being herded by 
a higher-ranking one, nor did she ever threaten males who followed her. 
However, she selectively avoided certain males when they approached, 
reciprocated the following or not, selectively followed and groomed cer
tain males, and so on. 

Thus, some relationships of mothers and adult males were more 
reciprocal and enduring than were others. For convenience, I refer to such 
persistent and reciprocally associated males as "godfathers." Some 
mother-infant dyads had such a godfather, others did not. Usually, I 
could predict the existence and identity of such affiliations before the 
birth of an infant, commonly from its mother's mating, grooming, and 
neighbor associations (Appendix I). An affiliated male was iikely to be 
the infant's father, i.e., the only male, or one of only two or three males, 
that copulated with the mother during the days that she conceived the 
infant. 

The godfather, either through overt behavior or through his mere 
presence, often provided a buffer between the mother-infa nt dyad and 
other group members . When a godfather was with in two meters of the 
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mother-infant dyad, others approached more hesitantly; they gave re- · 
peated "anxious" glances toward the adult male, and veered in their 
approach to the mother so that they approached her on the side opposite 
the male. They sat farther from the dyad than usual, watching, and then 
suddenly trotted toward the mother and infant as soon as the male moved 
away. The godfather sometimes overtly threatened those who approached 
the dyad, particularly if the interloper pulled at the infant. One result of 
such male influence was that the rate of infant handling and snatching 
was lower in the presence of the godfather. Moreover, low-ranking 
mothers allowed more infant exploration if the godfather was nearby: the 
time these infants spent out of maternal contact was greater when their 
godfathers were within two meters. Low-ranking mothers and their 
infants had such godfather relationships more than did high-rankirtg 
ones. 

These godfather relationships persisted beyond the neonatal period. 
Older infants rested against their godfathers, ran to them in time of 
distress, took greater liberties by feeding near them or by getting meat 
scraps from them. One infant, Grendel, who was the infant of the most 
rejecting mother, Gin, sought out and received virtually all of his non
nutritive nurturance from male High Tail, until High Tail was killed by a 
leopard. Another, older infant, Pooh, was repeatedly carried and pro
tected by her godfather, Chip, such as at times when the group fled from 
Maasai tribesmen. Strikingly, a second male, Max, immediately took 
over this role when Chip migrated from the group. (See also Appendix I.) 

There is another side to the godfather relationship. Godfathers some
times derived obvious benefits from their relationships with infants. 
Males under attack sometimes take infants to their ventrum, an act 
thought to serve as an "agonistic buffer" (e.g., Deag and Crook, 1971, 
Ransom and Ransom, 1971), that is, to mitigate attack. However, only in 
the cases in which the male and the infant had an existing positive 
relationship did the infant remain riding and possibly serve this function. 
Otherwise the infant refused to cling. It then either dropped off or the 
male embraced it continuously, running three-legged. His locomotion was 
thus hindered and the infant usually screamed in distress, bringing other 
baboons to the infant's aid. Thus, the same male was likely to be an 
infant's possible father, its protector, and its exploiter (detailed analysis in 
preparation). 

SPATIAL RELATIONSHIPS: DISTANCES 

Contact Time 

In the two parts of Figure I, I have graphed the data for mother-infant 
contact time, plotted separately for infants of restrictive mothers and for 
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FIG. I. Percent of day time spent in contact. graphed separately 
for infants of restriclive mothers and/or infants of laissez-faire 
mothers. For each point that is based on data from more than 
one infant, the point represents the mean for that class of 
infants and the line through lhe point indicates the standard 
error of that mean. 

infants of laissez-faire mothers. The upper graph includes all data, even 
those from periods in which infant ill health was appreciable. Even so, it 
is clear that infants of restrictive mothers spent more time in contact 
throughout the first half-year of life than did infants of laissez-faire 
mothers. For each month, their contact time was about the same as that 
for the other group one month earlier. The difference is more striking 
when data from periods of ill health are excluded, as shown in the lower 
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graph, i.e., illness tended to increase contact time, particularly during the 
first few months of life. 

A comparable analysis of contact time WlS done comparing male and 
female infants within each type of mothering. Most sickness occurred 
among female infants of laissez-faire r.1others, resulting in slightly greater 
contact time ("' 0.06 per month) for these infants as compared to male 
infants of laissez-faire mothers. For infants of restricting mothers, how
ever, differences were small and reversed in direction from month to 
month. When data from months of illness were removed, differences were 
small and reversed in direction from month to month both for infants of 
laissez-faire mothers and for infants of restrictive mothers. Thus in the 
present study there were no differences in contact time attributable to sex 
of infant. 

Infants' Use of Space 
~ . 

The young infant's world can be viewed as a circle with its mother at the 
center. We might ask, what percent of its time does an infant of each age 
spend within circles of different radii? In Figure 2 monthly percentages 
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FIG. 3. Distance from its mother required to account/or 90% of 
each infant's day time. Infants ordered approximately hy in
creasing maternal restrictiveness (see Table 2). Linear extra
polation was used between measured distances. The number in 
each circle indicates the month of life. The broken circles for 
month 3 for Juma and Misty indicate those infants' death 
during that month. The two broken circles for Safi in month 3 
indicate data/or Safi before and after the onset of illness. (See 
text for further details.) 

were calculated for each infant and were then averaged over all infants. In 
Figure 3 related data are presented in such a way as to highlight indi
vidual differences. The expansion of the infant's physical world is 
abundantly clear from these data. 

Over the first six months, contact time dropped steadily from 100% 
in the first two weeks to about 32% in the sixth month. After the first two 
weeks, time spent out of contact but within arm's reach remained at about 
8-10% of total time (but a decreasing proportion of the noncontact time). 
Time spent at each of the greater distances showed successive increases. 
By the sixth month, approximately a third (32%) of the time was spent 
more than five meters away, another third (36%) out of contact but within 
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five meters, whereas during month two, only 5% of the time was spent 
more than five meters away, another 20% out of contact but within five 
meters. . 

Although infants made increasing use of space more distant from 
their mothers, their use of this spac!! was not at all independent of the 
position of their mothers. Based only on available area, one would expect 
infants to spend approximately three times as much time between arm's 
reach and two meters as between contact and arm's reach, seven times as 
much between two and five meters as between arm's reach and two. Yet, 
at no time during the first year did the actual distribution even approach 
the random one. Always, infants used space nearer their mothers appre
ciably more than expected. 

However, examination of Figure 3 reveals the considerable varia
bility among the infants. In this figure I took as a criterion the distance 
from the mother that accounts for 90% of an infant's day time. Thus, 
during month two, a radius of two meters from the mother on the average 
accounted for 90% of an infant's day time, but for Grendel the radius 
required was five meters, for Moshi and Misty (Mom's two successive 
infants) it was between two and five meters, two meters for both Juma 
and Safi, arm's reach for Pedro. These are all the infants of laissez-faire 
mothers. By contrast, all infants of protective mothers were within arm's 
reach 90% of the time. 

By the end of month eight all infants spent at least 40% of their time 
more than five meters from their mothers. By month six for most infants, 
and by month eight for all, the distance from their mothers required to 
encompass 90% of their time was no longer a useful measure-it was over 
20 m and I often could not locate the two at the same time. 

During the second half of the first year of life, contact time declined 
from 30% at month six to 10% by about month ten. Younger members of 
this class rode during part of long day journeys. Otherwise, contact 
occurred primarily during external alarms and for a long, dozing, nursing 
bout, commonly in the early evening, at times when mothers were either 
resting or involved in grooming interactions with others. Yet even at the 
age of 12 mo, infants spent more of their time (30%) within five meters of 
their mothers (including contact), than did any of their mothers' other 
associates. 

SPATIAL RELATIONS: DYNAMICS 

During the focal samples, I recorded the time and identity of the in
dividual who effected a change in the mother-infant spatial relations 
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(contact, arm's reach, greater than arm's reach) whenever a change oc
curred from one of these states to another and that same actor did not 
immediately (0.05 min) again change state; in the latter case the 0.05 min 
and actor identity criteria were again applied. For these spatial state 
records four categories of actors were distinguished: focal mother, her 
infant, mother and/ or infant, but I could not tell which, and "other" (with 
the individual identified). Over 90% (usually well over 95%) of all transi
tions were effected by exactly one member of the mother-infant dyad. 
Transitions for which I could not distinguish between the mother and 
infant as actor accounted for less than 1 % of the transitions for most 
months, with higher percentages occasionally occurring at times of group 
alarm or during months of highest rates of state changes. During the first 
two months "others" effected 2-5% of the transitions for infants of 
laissez-faire mothers, by carrying or transporting the infant. For re
strictive mothers rates of transition were too low during these months to 
permit reliable estimation. 

On average, 70-80% of all changes in spatial state that were made by 
one member of the mother-infant dyad were made by the infant. Infants 
made over 85% of the breaks in contact during the first five months, 60-
80% thereafter. They made 50% of the contacts during month one, over 
90% after month three. Again, the pattern of individual differences (Table 
2, col. 6) reveals that Grendel, Juma, and Safi were making 90% of the 
contacts by month two, Summer in month three, Bristle, Hans, and 
Sesame not until month four or later. Data for Misty are quite variable, 
probably due to her poor health. Moshi made 61 % of the contacts in 
month two, 99% in month five; no data are available for him for months 
three and four. Pedro made 89% of the contacts in month two but a 
steadily decreasing percentage thereafter, surely due to deteriorating 
health, especially impairment of clinging ability. 

Data on changes among the three spatial states were reanalyzed in 
terms of increases or decreases in distance between mother and infant. As 
noted earlier, the first stages cf independence were characterized by 
infants increasing the distance between the two, mothers decreasing it, 
that is, the earliest stages of spatial independence were infant initiated 
(Hinde and Spencer-Booth, 1967). Only later did mothers reverse the 
dynamics of the spatial relationship, increasing the distance between 
themselves and their infanfs more than decreasing it. Table 2, in col. 5, 
reveals that these stages were reached late'r for the restrictive mothers than 
for the laissez-faire ones. By this stage mothers had stopped following 
their infants, rarely if ever paused, looked at, or waited for them, usually 
ignored their infants' distress cries as the mother moved away (Table 2, 
col. 4). 
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Summary and Discussion 

At this stage in my data analysis, and in this limited space, it would be 
inappropriate to attempt an integration of my results, either with the 
theoretical or with the voluminous empirical literature. 

Maternal style, as dichotomized in the present report as either re
strictive or laissez-faire, emerged as the major variable affecting the 
development of infant independence in the first six months. These effects 
were sufficiently strong as to swamp effects due to infant health and to 
render undetectable any effects due to infant gender. Most, but not all of 
the differences in maternal style could be predicted from maternal domi
nance rank but not from infant gender. Adult male associations repre
sented a continuity with previo~s relations between the mother and male, 
served to provide partial protection for low-ranking mothers, and de
veloped into independent relationships between their infants and these 
males. Both maternal restrictiveness and male protectiveness apparently 
are protection from other group members, not from members of other 
groups or from predators, and serve to buffer but not eliminate effects of 
maternal rank. The bonds with adult males formed in the early months 
only much hter served more external functions. 

Unrestricted in{ants were more in control of their early independence 
in that most of them had freedom but not rejection at this stage. They 
then were rejected and punished at an age when their restricted peers were 
finally being allowed to determine their own amount of independence. 
That is, with the exception of an early period of restriction, these two 
groups of infants followed broadly similar stages of development one to 
two months apart. 

We do not yet know the consequences of absence of a restrictive 
phase, the effects of differences in timing of developmental processes, the 
differences in bonding that result from male protection, or of other 
possible sequelae of early experiential differences. One reason that these 
consequences are difficult yet particularly fascinating to trace is that both 
mothers and infants themselves seem to buffer potentially detrimental 
effects of extremes in any one variable. Low-ranking mothers are usually 
more restrictive. They make more use of godfathers than do high-ranking 
mothers. Rejected infants seek care from others, and so on. In this way, 
active restructuring of their social environment enables mothers and 
infants to avoid to some extent the disruptive effects of environmental 
extremes, "of being on the low end of a distribution." 
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Such complexities raise many questions about the long-term social 
and life-history consequences of the observed patterns of interaction and 
relationship. To what extent are females consistent in the mothering of 
successive infants? How enduring are the observed bonds between the 
adult males and females? Between the males and infants? Demographic 
patterns of maturation, mortality, and migration as well as changes in 
male dominance rank surely result in long-term change being imposed on 
short-term continuities. There is still much to untangle. 

Appendix I 

Selective case history descriptions of all mother·infant dyads with em
phasis on adult male and kin associations. Descriptions of the first five 
infants depend heavily on non-focal sample data. Infants are ordered by 
age. See also Tables 1 and 2. 

1. 'i1 Pooh. Plum was very protective of her first infant, Pooh, who 
was small and exhibited locomotor disability when first observed to leave 
her mother (J. Scott, personal communication). There is no information 
on any early associations. When I first observed Pooh at the age of eight 
months, she was thin, smaller than the six-month-olds, retarded in her skin 
color maturation (Altmann et al., 1977), and had a short, scraggy coat and 
impaired locomotion. She was undergoing severe weaning with frequent 
distress vocalizations and occasional biting by her mother, who otherwise 
usually ignored Pooh. At this age, Pooh was associated with male Chip, 
who sometimes carried Pooh, stayed behind the group with her, slept near 
or with her in the trees and fed near her. 

The day after Chip migrated to another group, when Pooh was 15 
mo old, Pooh appeared with what seemed to be a dislocated hip and 
could walk only very slowly and clumsily. Male Max immediately as
sumed Chip's role as godfather, staying considerable distances behind the 
group with Pooh, especially during the first few days. Pooh's condition 
eventually improved to its earlier state. Her relationship with Max con
tinued. One day when Pooh was 24 mo old, male Even ran off with Pooh 
in his mouth, inflicting fatal wounds to her as he did so. Max chased Even 
until Even dropped Pooh. Max then stayed with Pooh, grooming and 
sitting nearby. 

2. ~ Ozzie. When Oval's healthy male infant, Ozzie, was born, her 
daughter, Fanny, was l Yi yr old. High Tail and Slim were Oval's consorts 
the week Ozzie was conceived (G. Hausfater, personal communication). 
No information is available on early adult male attachments, but at six 


