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Interactions between adult males and infants may have important conse-
guences not only for males and infants, but also for mothers. Considerable
attention has been paid to interactions that involve two males and an infant.
Investigators have proposed three different general strategies to account for
this behavior: (a) exploitation of the infant for one male’s advantage, (b)
protection of the infant from harassment and aggression, and (c) develop-
ment of relationships with the infant's mother. We review various accounts
of these interactions, detail the hypotheses used 1o explain the behavior, make
predictions derived from the hypotheses, and evaluate available duta for test-
ing the predictions. We conclude that multiple factors are probably at work,
but the development of social relations between a male and an infant's mother
is a central force.
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INTRODUCTION

The interactions of primate males with infants have received consider-
able attention (Hrdy, 1976; Mitchell, 1969, 1977: Redican, 1976; Redican
and Taub, 1981; Spencer-Booth, 1970; Whitten, 1987). This scrutiny is 4
response to the growing interest in intrasexual selection, the evolution of
parental care systems {Berenstain and Wade, 1983; Kleiman and Malcoim,
1981; Trivers, 1972), and infanticide as a possible male reproductive strate-
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gy (Hrdy, 1974, 1979; Hausfater and Hrdy, 1984). Males in monogamous
species make various contributions to the care of offspring, and in several
species of New World monkeys, males do most of the infant carrying, Tn mar-
mosets, tamarins, titis, and owl monkeys, males carry the young and return
them to the mother only for feeding (Box, 1975; Dixson and Fleming, 1981,
Epple, 1975; Hoage, 1978; Ingram, 1978; Vogt ¢t al., 1978). Interactions be-
tween adult males and infants, however, are not confined to monogamous
species. The interaction of males and infants outside the context of the pair
bond poses some intriguing evolutionary questions because it suggests a diver-
sity of elements ranging from care to exploitation. 1n the larger sense, male-in-
fant interactions outside the conilext of direct parental care address an
impottant component of the evolution of reproductive sirategies.

Papio mounkeys exhibit extensive interactions involving two adult males
and an infant, and perhaps the best-studicd members of the genus are the
savanna-dwelling baboons (reviewed by Hrdy, t976, 1979; Taub, 1984; Whit-
ten, 1987). In the most common form of these interactions, an adult male
holds or carries an infant in proximity to, or in conjunction with, another
adult male, However, the precise form and context of these interactions vary
from sile Lo site and within individual sites, depending upon the actors and
the circumstances. These interactions, called “triadic interactions” (after Kum-
mer, 1967), have been described variously as “agonistic buffering” (Deag and
Crook, 1971), “kidnapping” (Popp, 1978), and “infant carrying” (Busse and
Hamilton, 1981).

‘Triadic interactions have been reported in three subspecies of savanna-
dwelling baboons: (1) Papio cynocephalus anubis (Packer, 1980; Popp, 1978;
Ranson and Ranson, 1971; Smuts, 1985; Strum, 1984, 1987), (2) Papio
cynocephalus ursinus {Busse, 1984; Busse and Hamilton, 1981; Stoltz and
Saavman, 1970), and (3) Papio cynocephalus cynocephalus (Altmana, 1980;
Collins, 1986: Klein, 1983; Stein, 1984a). Such interactions have been studied
intensively at seven African study sites [Kenya— Amboseli (Stein, 1984a),
Masai Mara (Popp, 1978), and Gilgil {(Smuts, 1985; Strum, 1984, 1987);
Tanzania — Gombe (Packer, 1980), Ruaha (Collins, 1986), and Mikumi
{Klein, 1983); and Bolswana—Moremi (Busse, 1984; Busse and Hamilton,
1981)]. The considerable differences in the hehaviors observed in these studies
have resulted in the development of several theoretical positions on the ulti-
mate causation of triadic interactions. The currently posited explanations
hold that triadic interactions may function (a) to aid the carrier male in agonis-
tic interactions (exploitation), (b} to protect the infant from aggression by
a dominant male {protection), or (¢) to improve the carrier male’s chances
of impregnating the infant's mother or other females by developing a special
relationship with the infant (cultivation). The purpose of this paper is (a)
to deseribe the types of variability that exist in these interactions across diffcr-
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ent subspecies of Papio monkeys at different sites, (b) to detail the hypotheses
that have been advanced to explain these differences, (¢} to outline a num-
ber of testable predictions that arise from each of the hypothescs, (d) to sum-
marize and evaluate the available data in an attempt to test these predictions,
and (e) to consider what kinds of additional data are needed to test these
predictions and/or formulate testable alternatives.

Papio cynocephalus anubis

Popp (1978) found thal triadic interactions occurred in agonistic con-
texts between a consorting male and another adult male. Infants were un-
willing participants in these encounters. The carrier of an infant typically
was subordinate 1o his opponent and, on the basis of current social rank,
was considered less likely to be the infant’s father than was his opponent,
given the general priority-of-access model, Infants were handled roughly and
were used in potentially dangerous encounters between a consorting male
and an attacker carrying the infant. The infant was used to forestall aggres-
sive retaliation by the consorting male. The kidnapper used the infant to ap-
proach within arms’ reach or to engage in physical contact with the consorting
male,

Long-term studies of P. ¢. gnubis at Gilgil have documented 293 cases
where males carried infants in several different ways (Strum, 1984, p. 151).
Typically, the interaction begins with an agonistic encounter or a displace-
ment between two males. One of the males picks up an infant; there is con-
siderable variability in focation and relationship of the infant relative to the
adult males. Strum {1984) suggested that there are two distinel types of in-
teractions during this phase: (@) passport, in which the male carries the in-
fant to another male and then either sits, threatens, or quickly moves away;
and (b) agonistic buffer, in which the carrying male focuses on the infant
and avoids the gaze of the other male. In the latter type, the carrying male
may sit with the infant as the other male approaches, avoid the other male’s
approach while carrying the infant, or directly approach the other male while
carrying the infant. Finally, the carrying male and the infant disengage. In
no instance do the males groom each other or exchange the infant, Passport-
like interactions were observed less frequently than interactions suggestive
of agonistic buffering. Strum (1984, 1987) found that length of residence
in the group is a good predictor of male-infant interactions. Long-term troop
residents use infants more frequently than short-term residents or newcomers.

In a 15-month study of P. c¢. anubis near Gilgil, Kenya, Smuts (1985)
described interactions between adult males ranging from exploitative to pro-
tective, with some exhibiting ambiguous properties. Smuts (1985) concluded
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that, on the average, males were equally protective and exploitative and that
the specific type of interaction depended upon both situational and environ-
mental parameters. Smuts (1985, p. 187) observed that the carrying male was
a possible or likely father of the infant in less than half of the 25 infant-
carrying episodes for which paternity estimates were available, Similarly,
Packer and Pusey (1985) also noted that the carrying male was the likely
father of the infant in approximately 40% of the episodes.

Papio cynocephalus ursinus

In a study of P.c. ursinus conducted in the Moremi Wildlife Reserve
in Botswana, Busse (1984, p. 193) noted that triadic interactions Lypically
were initiated when a recently immigrated male approached an infant while
in the vicinity of a resident male. Busse and Hamilton (1981) found that the
males that carried infants were high-ranking trcop members when the in-
fants were conceived and were the probable fathers of at least { of the 25
infants carried. The majority of males that were the targets of adult male-in-
fant inlcractions had recently immigrated into the group and could not have
been the infants’ fathers.

Puapin cynocephalus cynocephalus

Collins (1986) described interactions between adults males and infants
in Ruaha National Park, Tanzania. He found that for males, access to in-
fants is mediated, 10 some extent, through relationships with the mothers
and that interactions with particular infants range from protective te exploita-
tive. Cellins (1986} did not observe newcomer males carrying infants. Typi-
cally, infants were carried by subordinate males against high-ranking or
recently immigrated males.

Klcin (1983) obscrved a single troop of yellow baboons at Mikumi for
approximately 2300 hr. Eleven infants were chosen for intensive observa-
tions based on the availability of mating records of their mothers. He as-
signed males a high or low paternity rank for given infants and found that
adult males touched their probable offspring more than expected and, there-
fore, touched nonrelated infants less than expected (Klein, 1983, p. 69). These
results suggest that the male that was a care-giver also was a likely exploiter.
Klein (1983, p. 69} concluded that “given the strong relationship between care-
giving and paternity. .. it is probable that an adult male exploits his own
potential offspring and not an unrelated baboon.”

Stein (1984a,b) presents a diverse and complicated set of examples of
male-infant interactions that runs the gamut from cxploitation of the infant
(by using it as a buffer during agonistic encounters with other adult males)
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to protection of the infant from harassment by other group members. He
reports that males rarely used infants to gain across to an estrous female,
however. Stein (1984a, p. 41) notes that “the contexts, sequences, and im-
mediate consequences of interactions between infants and adult males are
both complex and diverse. . .. Infants serve different functions in diffcrent
contexts. Similarly, the effect of an infant’s presence may be different for
different males.” For infants, the costs and benefits derived from participat-
ing in these interactions may be mediated through relatives as well as by their
stage of development.

Clearly, significant differences exist in the types of interactions noted
between adult male and immature animals, ranging from the protective, solic-
itous interactions seen in the Eburru Cliffsgroup of P, . anubis (Smuts, 1983)
to the highly exploitative, manipulative interacltions of the anubis baboons
in the Masai Mara (Popp, 1978). Moreover, we have described a range of
interactions between these vastly different extremes both within and between
particular sites. Given the diverse nature of these observations, it is of in-
terest 10 consider the different hypotheses and explanations that have been
advanced to account for them. A variety of hypotheses has been advanced
to explain triadic interactions. Explanations center around three basic themes:
exploitation, protection, and cultivation of infants,

EXPLANATIONS FOR TRIADIC INTERACTIONS
Exploitation

The exploitation hypotheses center on the commen theme that infants
are exploited, to some degree, for the benefit of the carrier male. These ex-
planations suggest that males carry infants in order (0 gain access to critical
resources, to approach other males (as “passports”™) (Hrdy, 1976), or to
decrease the probability of aggression (as “agonistic buffers”) (Stein, 1984a,b;
Strum, 1984).

Protection

The infant-protection hypothesis suggests that males may be attempt-
ing to protect Infants from recenily immigrated males. This hypothesis
argues that immigrant males might kill infants in order to bring their mothers
into estrus (Busse and Hamilton, 1981; Hrdy, 1974), Males may improve their
own fitness by protecting infants. A father would be expected to sustain greater
costs in protecting his own offspring, but an opponent would be fighting
only for a chance to mate with the mother (Packer and Pusey, 1985). Packer
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and Pusey (1985, p. 180) offer an interesting evolutionary scenario for in-
fant carrying. They argue that infant carrying initially may have been select-
ed solely to benefit the infant and protect it from infanticide. Once this
behavior was widespread, however, it became an evolutionary asymmetry
whereby subordinate males carried infants in order to avoid injury and reduce
aggression. Stein (1984a) also suggested the possibility that infant carrying
may involve an uncorrelated asymmetry between two males with similar com-
petitive abilities,

Cultivation

A final hypothesis suggests that males may associate with or carry in-
fants in order to establish a close relationship with the infants’ mothers, and
triadic interactions may be merely a subset of a more general pattern of af-
filiative interactions by males with infants (Smuts, 1985). In fact, by carry-
ing and protecting an infant, a male may be making a considerable investment
in certain circumstances. The “payoff” to the male is future reproductive suc-
cess with the mother of the infant he has “cultivated.”

PREDICTIONS OF EACH HYPOTHESIS

Any allempt Lo tcase apart these hypotheses and ultimately render one
of them false is likely to meet with failure because, as Smuts (1985, p. 188}
noted, “there is no @ priori reason to assume that triadic interactions represent
a unitary phenomenon requiring a single explanation. . .. Within a troop,
male carrying of infants may range from pure protection to pure exploita-
tion, and everything in between.” Rather than attempt to disprove one or
more of the competing hypotheses, we derive a number of testable predic-
tions from the more general hypotheses and then review the available cvi-
dence to support or refute the predictions.

Several factors must be taken into account when attempting to under-
stand these triadic behavioral interactions. For example, the context in which
the interaction occurs is one important way in which the various hypotheses
differ. Exploitation hypotheses predict proximity and possible aggression be-
tween the recipient male and Lthe carrier male. The protection hypothesis,
on the other hand, predicts proximity and possible aggression berween the
recipient male and the infant. The cultivation hypothesis could operate in
the presence of an aggressive encounter or in a more general care-taking con-
text. In general, the protection hypothesis predicts that males will be the prob-
able fathers of the infants they carry, Exploitation hypotheses also predict
somg probabilily of a relationship between recipient and infant, but the cul-
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tivation hypothesis makes no specific assumption about the relatedness of
the participants.

Paternity must be identified in order to generaic a set of testable
hypotheses from these alternate explanations. Several measures have been
used to infer paternity, ranging from social rank and inferred or tested rela-
tienships between rank and reproductive success (Bussc and Hamilton, 1981:
Pepp, 1978) to maling or consort success during the mother’s conception
cycle (Smuts, 1985; Stein, 1984b}, but none has relied on a precise genetic
analysis to determine paternity. The available data suggest that carrier males
are more closely related to the infants that they carry than are their oppo-
nents (Altmann, [980; Busse and Hamilton, 1981; Packer, 1980; Smuts, 1985;
Stein, 1984a,b). Although Popp (1978) provided evidence that opponents are
more closely related to the infant than are carriers, the assumption of pater-
nity was based on the high social rank of carrier males at the time of triadic
interactions. The social rank and mating success of males at the time of con-
ception were unknown.

The relative importance of the roles of mothers and infants in triadic
interactions also helps distinguish the hypotheses. The pure exploitation
hypothesis views infants as unwilling participants and mothers as helpless
bystanders in competitive interactions between adult males. In the cultiva-
tion hypothesis infants (and mothers} are willing participants within the
broader context of a mutualistic relationship between the infant and the car-
rier male. In the protection hypothesis, mothers and infants are willing par-
ticipants within the context of potential infanticide by immigrant males.

Although it is difficuit to specify with great precision the role of these
factors using the available data, a set of predictions can be developed from
the three contrasting versions of adult male-infant interactions.

Exploitation Hypothesis
Prediction I

Triadic Interactions Should Occur Only When Carrier Males are En-
gaged in Agonistic Interactions with Recipient Males. Evidence: Popp (1978,
p. 32) noted, “The context of kidnapping behavior in this population almost
always involves a previous or ongoing agonistic encounter between the kid-
napper and the opponent.” However, no data on frequency of kidnappings
and their contextual settings were presented.

Stein (1981) reported that during 135.2 hr of focal-aditlt male observa-
tions, adult males were either in connection with, in contact with, or within
5 ft of an infant for 15.91% of the total time. A male was in contact with
an infant while another male was acting agonistically within 10 ft of the
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malc-infant pair for only 2% of the total time. Although males were in prox-
imity to infants for a considerable proportion of the time, it seems clear that
it was not in response to ongoing agonism. Nevertheless, Strum (1984, p.
154) reported that of the 233 occasions when infants were used in contexts
unrelated to resource competition, the infants served as agonistic buffers in
87% (N = 203) of these episodes, Collins (1986) found that 26.5% of 381
interactions between adult males and infants occurred when the males were
involved in agonistic interactions with other males or when there was abvi-
ous tension between males.

Prediction 2

Muales that Carry Infants During Agonistic Encounters Should Receive
Less Aggression and Fewer Waounds than They Receive When Not Carrying
Infants. Evidence: Data on the outcomes of triadic interactions are less con-
clusive than data on the events preceding triadic interactions. Packer (1980,
p. 513) noted that in 20 of 22 dyads (90.9%), a male received fewer threats
while carrying an infant. However, Strum (1984) reported that triadic inter-
actions seldom resulted in a shift of an interaction in favor of the infant car-
rier. In only about one-third of all interactions did a carrier succeed in
terminating an oppoenent’s aggression, supplanting a previous supplanter,
reversing a supplant, becoming more aggressive when approaching an op-
ponent, or inducing avoidance from an opponent. The rate of apparent suc-
cess was higher within aggressive contexts than nonaggressive contexts, but
it never exceeded 57% of all interactions,

‘I'hese findings are difficult to evaluate, however, given the absence of
data on success rates for interactions in which infants were not involved.
Some studics have demonstrated advantages of infant carrying when these
comparisons were made. In Gombe, male olive baboons were threatened less
frequently by other males and supplanted them more often when carrving
an infant {(Packer, 1980) than when infants were not present. These compar-
isons are biased by problems of sample size, however, Carrying episodes al-
ways represent a smaller sample size than noncarrying episodes. 1f agonistic
episodes are also infrequent, then they would be less likely to appear among
carrying episodes when the data on each male or each male dyad are exa-
mined separately. Collins (1986) noted that infants appeared to inhibit cer-
tain types of aggressive behavior between males but not others. During
aggressive encounters directed at males carrying infants, chases occurred more
frequently. Moreover, males carryving infants were subjected to fewer threats
and attacks. Collings (1986) noted, however, that these data are difficult to in-
lerpret due 1o a lack of baseline information on interaction rates of males
with and without infants,
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An alternative approach would be 10 pool the data for carrying events
over all males. When this comparison was made for the baboons in Am-
baoseli, it provided no evidence that infants protected (“buftered”) males from
aggression (Stein, 1984b). Agpression against subordinate males did not
decrease when they were holding or carrying an infant. At times, the presence
of an infant appeared to incite aggression in another male. In addition, ev-
ery adult male aggressed against adult females carrying infants even though
they avoided the same infants when they were near other males. Males with
infants did appear to engage in potentially riskier interactions. Moreover,
subordinate males initiafed significanily more aggressive interactions and were
less likely to retreat when carrying an infant than under other circumstances
(Stein, 1984b).

Predliction 3

Matles that are Recipients in Triadic Interactions Should Display Agonistic
Behavior Toward Infants Within Other Contexts. Lvidence: Males that are
unlikely fathers can be extremely aggressive toward infants. Adult males at
Gombe and Moremi were observed killing five infants and are believed to
be responsible for the deaths of at least eight other infants {Collins ef a/.,
1984). Immigrant males were responsible for four of the five attacks. All
attackers were males that had not been present in the group when the in-
fants were conceived.

Prediction 4

Recently Immigrated Males or Other Improbable Fathers Are More
Likely to Carry Infants During Triadic Interactions. FEvidence: Popp (1978,
p. 143) noted that kidnapping occurred against higher-ranking animals at
a ratio of 17:1. Furthermore, he associated high rank with reproductive suc-
cess and concluded that males that kidnap arc not likely to be related to the
kidnapped infants. Stein (1981, p. 103) reanalyzed Popp’s (1978) findings
lor pereentage of consort time, rate of copulation, and consortship and copu-
lation success combined and found that the opponent ¢xhibiled grealer mat-
ing success than the carrier in only slightly more than half of these mcasures.

Using Popp’s (1978) data, Stein (1981, p. 104, 1984a, p. 63) reported
that males carried the likely offspring of their opponents in only 37% (N
= 23) of 62 bouts. In 42% (& — 26) of these cases, males used infants that
were more likely to be their own offspring than the offspring of their oppo-
nents. Infants were carried against their probable fathers in only 3 cases,
and infants were carried against impossible fathers in 19 cases. Stein (1981,



418 Smith and Whiiten

n. 106) also noted that the infant was the “best choice” (both the least likely
offspring of the carrier and the most likely offspring of the opponent) in
only 20 cases (32%), and the infant was the worst possible choice in 13 cases
(21%).

Strum (1984, p. 154) noted that long-term resident males used infants
more frequently than did short-term residents and newcomers, Morcover,
short-term residents used infants more often than did newcomers but less
frequently than did long-term residents. She also noted (1984, p. 162) that
the opponent was a likely relative of the infant in only 4% of 107 successful
cases of infant use.

Busse {1984) reported that, for 33 of 34 infant-carrier combinations
in two groups of chacma baboons (P, ¢. ursinus), the carrier had been a mem-
ber of the group when the infant was conceived and therefore could be con-
sidered a possible father. The carrier was not a potential father in only 1
of 112 triadic interactions.

Protection Hypothesis
Prediction 5

Triadic Interactions Should Occur When Infants Are in Close Prox-
imity 1o, or Are Threatened by, Recently Immigrated Mules. Evidence: Pack-
er (1979a, p. 2) noted that both juvenile males and females were significantly
(p < .01) more likely to exhibit ambivalence (simullancous presenting,
threatening, defecating, and vocalizing) and screaming toward newly im-
migrated, nonresident males than toward resident males. In response to these
behaviors, resident males charged the newcoemer males (Packer, 1980). Strum
(1984) also showed that both long-term and short-term resident males used
infants against newly immigrated males. Collins (1986) reported that 39%
of 37 triadic male-infant interactions were dirceted against newcomer males.

Busse and Hamilton (1981) and Collins er a/. (1984) documented three
cases of infanticide in the Okavango Swamp population; all were commit-
ted by the immigrant, adull males. No males or infants were wounded dur-
ing triadic interactions, however (Busse, 1984; Busse and Hamilton, 1981).
On the other hand, Stein (1981) found that infants came running from a con-
siderable distance to the site of 4 male-male agonistic encounter.

Prediction 0

Males Carrying Infants During Triadic Interactions Are Likely Fathers;
Recipients Are Never Likely Fathers and Are Recent Immigrants. Evidence:
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See the evidence under Prediction 6, particularly Busse {1984) and Busse and
Hamilton (1981). Busse (1984) found that for 42 of 45 infant-recipient com-
binations in two groups, the recipient male was not in the group when the
infant was ¢onceived. In addition, Collins (1986} observed that 39% (N =
22) of 57 triadic exchanges were between residents (possible fathers) and new-
comers (nonfathers). Klein (1983} provided data which suggested that prob-
able fathers maintained claser proximity and engaged in significantly more
affiliative behaviors with probable offspring than did nonfathers. On the
other hand, Packer noted that the carrying male was a likely father in only
about 40% of the observed cases of infant carrying (N = 161) where data
were available on mating activity between the male and the infant’s mother
at the time of conception (Packer and Pusey, 1985).

Prediction 7

Infunts that Are Frequently Protected Should Receive Fewer Injuries
than Infants thatr Are Nor Often Protected. Evidence: Stein (1981) found
that infants were harassed much less frequently by other group members when
they were near preferred males than when they were near other adult maies.,
Furthermore, preferred males were significantly more likely than other males
to punish individuals that harassed infants. However, Stein (1981, 1984a)
also found no difference in the likelihood that mothers would leave their
infants when preferred males were nearby than when nonpreferred males were
at hand.

Cultivation Hypothesis
Prediction 8

Males Should Carry Infants Only Within Sight of Their Mothers or
Other Adult Females in Order to Demonstrate Their Cure-Tuking, Protec-
tive Abilities, and Mothers Should Generally Be Cooperative in These En-
deavors. Evidence: Smuts (1982) reported that a mother attempted to retrieve
her infant from a carrying male in only 3 of 43 infani-carrying cvents.
Morcover, Busse (1984) and Busse and Hamilton (1981) noted that a mother
attempted to retrieve her infant in only 1 of 112 infant-carrying events, On
the other hand, Stein (1981, 1984a) found that mothers exhibited distress
in responsce 1o 43 attempts by males to engage infants in triadic interactions;
the males were unsuccessful in all of these attempts. Mothers also exhibited
distress in 2 of 61 infant-carrying cpisodes that oceurred during male-male
fights.
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Prediction 9

Males Should Carry Infunts that They Care for Within Other Contexis.
Fvidence: Smuts (1982, p. 107) classified male-infant dyads into four mutu-
ally exclusive categories based on whether the male was a lik¢ly father, the
putative sibling, and whether the male had a special relationship with the
mother. The data (Smuts, 1982, p. 289) indicate that males having special
relationships with mothers, regardless of their status as probable fathers, ex-
hibited higher levels of affiliation with infants than Jdid males that did not
have special relationships with mothers, The existence of a special relation-
ship between a male and a mother appears to be necessary and sulTicient
for the development of a male-inflani affiliative relationship.

Strum (1984, p. 158) noted thal *ouiside of the context of agonistic
buffering males did not groom unaffiliated infants, and infants almost never
groomed unaffiliated males.” Moreover, males associated preferentially with
infants that they both could and could not have sired. Relatedness did not
seem to be a primary factor in influencing male choice in the baboons at Gilgil.

Packer (1980, p. 516) reported that infants which were exploited by
males within agonistic contexts were also those infants cared for by males.
Facker showed a significant {# < .01) Spearman rank—order correlation for
males that (a) carried 2- to 8&-month-old infants against other males and (b)
groomed, supporied, and spenl time within 5 m ol the infants.

Prediction 10

Females Shouid Exhibit Preferential Receprivity and/or Proceprivity
Toward Males that Carry Infants. Evidence: Evidence exists that female
choice may be important in nonhurman primates. Smuts {1982) noted that
male baboons that have special relationships with noncycling females are more
likely that nonpreferred males to mate with those females when they are ¢y-
¢ling. Anderson (1983) suggested that adult female baboons follow particu-
lar males on the basis of prior sexual relationships or protective behavior.
In female baboons, sexual receptivity (willingness to copulate) appears te
decline on the presumed day of ovulation, but the frequency of male follow-
ing (and, presumably, male interest) remains unchanged (Hausfater, 1975),
‘T'his decline in receptivity may reflect an increase in female selectivity at a
time when fertilization is most likely. Thus, females may be discriminating
among males, and this differential responsiveness may have a significant ef-
fect on male copulatory success.

Smuts (1982) noted that special males were more likely than non-
preferred males to engage in affiliative intecractions with infanis. In addi-
tion, Smuts (1982, p. 101) observed 15 females and their special relationships
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during pregnancy and lactation following their conception cycles and found
that, for 6 of Lthe females, the likely father was not a special male. However,
Klein (1983) found that adult females acted more affiliatively toward males
that were likely fathers than toward other males.

DISCUSSION

After reviewing the available evidence, it is apparent that some problems
must be resolved in order to arrive at a general model for the evolution of tn-
adic interactions. One problem arises from a lack of sufficient data. Although
many studies have collected information relating to triadic interactions, no sin-
gle study has presented data from the perspectives of all participants. Thus,
it is difficult to weigh the significance of the potential benefits and costs to
each participant,

It is clear from the preceding that proponents of each of the existing
theoretical positions have assembled a different set of facts with which to
support their individual points of view. These data differ not only in the
habitat type and demographic composition of the study groups, but alsc in
the behaviors which have been recorded during triadic intcractions. Moreover,
subspecific differences have not been considered. Tn addition, the behaviors
of all participants in triadic interactions have not been examined systematic-
ally. Although adult males were the only focus of observation in most studies,
adult males and infants were observed in one study (Stein, 1981, 1984a,b),
while females were the primary focus in another study (Smuts, 1985). Few
investigations have attempted to qualify maternal behavior during triadic in-
teractions.

Another problem is the lack of information regarding paternity.
Knowledge concerning the relatedness of participants and the reproductive
success of participant males is critical when distinguishing these hypotheses
or other alternatives. This information could be obtained by collecting sero-
logical data and conducting paternity-exclusion tests.

A third problem arises from the variability in triadic interactions ob-
served both across and within studics. There are several possible explana-
tions for this variability. First, observer bias may have influenced the
interpretation of triadic interactions. Second, there may be more than one
type of triadic interactions occurring (Collins, 1986; Packer, 1980; Smuts,
L985; Strum, 1984); in this case, lumping all interactions into one category
would contuse interpretation. To test this possibility, behavioral sequences must
be quantified, but only a few studies have attempted to do so (Packer, 1980;
Smuts, 1985; Strum, 1984). Finally, if there is more than one type of triadic
interaction, then the frequency of occurrence of triadic types may vary among
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populations and subspecies of Papio in response to variations in genome,
demography, and/or ecological setting.

Given these caveats, it is nevertheless possible to derive some general
conclusions from the existing data. Evidence suggests that triadic interac-
tions are not primarily exploitative in nature. Male-infant interactions do
not occur solely within agonistic contexts, In addition, the evidence for reduc-
tion of aggression to the carrier male is equivocal. Moreover, nonrelated males
are more often the recipients than the initiators of triadic interactions, Simi-
larly, although the interaction of infants and immigrant males suggests that
protection may play a role in some triadic episodes, not all episodes provide
¢lear evidence of male protection. However, the most commeon denomina-
tor of triadic interactions is a close affiliative relationship of the carrier male,
whether genetically related or not, with the infant and its mother. This com-
mon thread suggests that the cultivation and/or maintenance of special rela-
tions with females may be central to triadic interactions.

As noted above, an attempt to discredit all but one of the existing al-
ternative hypotheses for triadic interactions would be a fruitless enterprise.
The thousands of observation hours devoted to studying free-ranging ba-
boons have demonstrated not only the complexity of these animals’ behaviors,
but also their ability to make refined, sophisticated, context-specific be-
havioral decisions. Clearly, adult male baboons engage in a refined set of
strategizing behaviors with respect to interactions with mothers and infants,
and these interactions range across the entire behavioral spectrum. An un-
derstanding of triadic interactions will depend upon our ability to chart this
complexity with equally sophisticated and wide-ranging analyses.
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