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Abstract We observed a case of infant adoption in an
unprovisioned group of wild black-fronted titi monkeys
(Callicebus nigrifrons). During our long-term field study
we noticed that an infant had moved from one of our study
groups (“Desbotado”) to another (“Rio”). Observations of
the adoptive group confirm that it was being cared for by
the adult male, and initially the group’s adult female was
nursing the infant alongside her biological infant. Inter-
estingly, the native and adoptive groups have frequent
inter-group interactions, but at no point have we observed
the native group trying to retrieve its infant. As of April
2007 the infant has been living in its adoptive group for
19 months. These data document the first case of adoption
in this genus; they suggest that infant recognition is poorly
developed in this species and that under certain circum-
stances wild groups of C. nigrifrons can successfully rear
twins. In our study population reproductive females give
birth to one infant every year; the only case when this has
not happened is with the group that adopted the infant,
suggesting that adoption may generate a reproductive cost.
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Introduction

Adoption can be considered to have occurred in primates
when a lactating female associates for a prolonged period
of time with a nutritionally dependent infant that is not her
offspring (Maestripieri 2001). Spontaneous or naturalistic
adoption normally occurs either when a female has recently
lost her infant or when a female accepts another infant
alongside her own offspring (i.e., a “twin”).

A number of experimental studies with primates in
captivity show that female primates under certain cir-
cumstances (e.g., recent loss of own infant) will readily
adopt an infant (Maestripieri 2001). Spontaneous adoption
of infants in captive primates has also been observed
(Fucillo et al. 1983). Cases of adoption by primates in the
wild are extremely rare (Maestripieri 2001; Izar et al.
2006).

Most aspects of the natural history of the Atlantic forest
titi monkeys are unknown and sometimes inferred from
Amazonian members of their genus. These data suggest
that titi monkeys as a genus are monogamous, live in small
family groups (reproductive pair plus sub-adults, juveniles
and infants) and are highly territorial (Valeggia 1998).
However, there are no published studies to confirm this
information in Atlantic forest species of titi monkeys. The
few studies of Atlantic forest species (Callicebus person-
atus melanochir) of titi monkeys have focused on feeding
behavior (Heiduck 1997, 2002). No scientific field studies
have been published concerning the natural history or
behavioral biology of our study species Callicebus
nigrifrons.

In this study we document the first observed case of
adoption and post-adoption survival in the genus Callice-
bus and suggest various hypotheses to explain this
behavior.
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Methods

Our subjects were five groups of C. nigrifrons that have
been continuously studied using direct behavioral obser-
vations by us since January 2003. These animals are highly
habituated to human observer presence and can be identi-
fied by natural marks. The five groups all live in the same
small fragment (approximately 50 ha) in a large matrix of
Atlantic forest in the Private Nature Reserve of Serra do
Caraga, Minas Gerais, Brazil (20°05S; 43°29W).

All observations were conducted during the whole per-
iod of natural light (approximately from 07:00 to 18:00 h)
during which we made focal animal observations of 15 min
duration with instantaneous recording of behavior every
60 s.

Results

On 17 September 2005 we were observing a group called
“Desbotado,” which during our observations in July and
August of 2005 was comprised of an adult pair, a sub-adult
male, juvenile male and an infant (sex unknown) that was
born in July 2005. Upon encountering the group at around
08:00 hours in the field, we noticed that its infant had
disappeared. We continued making observations of this
group until approximately 13:30 hours when we lost
sight of this group. In an area only a few hundred
meters from where we lost sight of the group “Desbotado,”
we encountered the group “Rio” at approximately
14:35 hours, which in July and August of 2005 was com-
posed of an adult pair, a sub-adult male, a juvenile female
and an unsexed infant (born in July 2005). Observations of
the group with binoculars revealed that the adult male was
now carrying two infants on his back. However, it was
not possible to definitely confirm the identity of the two
infants. During subsequent observations we observed the
adult female nursing the two infants and the adult male
providing transport and care.

Observations over the subsequent 18 months have
shown that the native group and adoptive group of the
infant have frequent encounters (César and Young
unpublished data), but never has the native group tried to
retrieve its infant. As of April 2007 the infant is still living
in its adoptive group. In terms of interaction, the two
infants were the nearest neighbor of each other for 70.58%
of the time.

Our demographic data on these groups of C. nigrifrons
show that all females give birth to one infant each year,
normally during the month of July or early August. The
reproductive female in the group that adopted the infant did
not give birth in 2006 (10 months after the adoption).

Discussion

Due to our long-term collection of behavioral and demo-
graphic data on this population of titi monkeys, we are
certain that this is a case of adoption as we had observed
the two groups involved with only one infant in the birth
season of 2005. In our population all births occur during
the months of July or early August, and females have an
inter-birth interval of 1 year, which has also been seen in
C. moloch (Valeggia et al. 1998). Furthermore, we have not
observed twinning in our population in 3 years of obser-
vations. How the infant was adopted by another group
is unknown. It could have been “kidnapped,” but this
explanation is unlikely as its adoptive group already had an
infant of a similar age: most primate “kidnappings” occur
when a female’s infant has recently died (Schino et al.
1993; Maestripieri 2001). In the field we have observed on
several occasions infants falling to the forest floor and their
group descending to rescue them. It could be on one such
occasion that an infant remained lost and was later found
by another group.

The adoption observed in this study appears to fall into
the category of a “twin” adoption, that is, the adoption of
an infant of a similar age and size to that of a living
offspring (Maestripieri 2001). However, in the case of
C. nigrifrons the adoption process is somewhat more
complex since in this species the female only provides
milk for the infant. All other parental care and social
activities with the infant are performed primarily by the
adult male in the group (Marcolino et al. 2006). Thus, in
the case of adoption by C. nigrifrons there is an argument
to include male primates in the definition of adoption (see
“Introduction™).

The observed case of adoption suggests that mother—
infant or father—infant recognition systems, if they exist,
are poorly developed in C. nigrifrons. Given the territorial
nature of this genus it may be that mother—infant recog-
nition systems do not need to be highly developed as the
likelihood of encountering a non-related infant should
be low. Alternatively, it may be that neighboring groups
have close genetic relatedness and, therefore, this case of
adoption could be explained as an act of kin altruism (see
Bukacinski et al. 2000).

The adopted infant in our study as of April 2007 is
19 months old and already a highly independent juvenile
living with its adoptive group. In terms of behavior we
cannot differentiate the two infants or the treatment they
receive from other group members. Interestingly in the
common situation of a singleton infant most of the social
play behavior occurs between the adult male and the infant
(Marcolino et al. 2006), whereas in the ‘twin situation’ the
social play occurred between the two infants.
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There is one recorded case of twinning in the wild in the
genus Callicebus, this being in the dusky titi monkey,
Callicebus cupreus (Knogge and Heymann 1996); how-
ever, cases of twins in titi monkeys in captivity or in the
wild normally end with the death of one infant soon after
birth (Knogge and Heymann 1996; Valeggia et al. 1998).
Therefore, our observation shows that under certain eco-
logical conditions in the wild our species may be able to
successfully rear twins. However, the rearing of two infants
may have a reproductive cost in C. nigrifrons, which is the
failure to reproduce in the next reproductive season. Lower
reproductive success due to lactation stress has been
reported in various mammal species (Konig et al. 1988;
Clutton-Brock et al. 1989; Lee 1996).
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