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Observations on the Birth and Subsequent Care of Twin
Offspring by a Lone Pair of Wild Emperor Tamarins
(Saguinus imperator)

TAMMY LEE WINDFELDER*
Department of Zoology, Duke University, Durham, North Carolina

The birth of emperor tamarin (Saguinus imperator) twins was observed in
the wild. The mother was a member of lone pair in a marked population of
emperor tamarins in the Manu National Park, Peru. This report describes
the birth and provides subsequent information on infant care and survival.
Despite some difficulties, this lone pair of relatively young, primiparous em-
peror tamarins was able to successfully raise twin offspring to the age of at
least 1 month. Am. J. Primatol. 52:107–113, 2000. © 2000 Wiley-Liss, Inc.
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INTRODUCTION
Because tamarin births have not previously been observed in the wild, cur-

rent knowledge of parturition in tamarins is limited to reports from several cap-
tive breeding colonies. For example, parturition in cotton-top tamarins (Saguinus
oedipus) has been described based on observations of 14 births to seven captive
cotton-top tamarin females [Price, 1990]. Additional studies from tamarin breed-
ing colonies have focused on factors influencing the survival of offspring [e.g.,
Johnson et al., 1991; Jaquish et al., 1996] and patterns of infant care [e.g., Tardif
et al., 1984b; Price, 1991]. Studies of infant survival and care have important
applications for animal husbandry in captivity. Additional interest in infant care
stems from the unusual mating system of callitrichids.

Once believed to be strictly monogamous, it is now clear that tamarin species
exhibit facultative polyandry in which a female may mate with several males and
all males then contribute to care of the offspring [Terborgh & Goldizen, 1985; Goldizen,
1987a, b]. The rearing of two infants of a relatively large fetal weight [Leutenegger,
1973] represents an extreme energetic burden favoring the assistance of helpers,
thus shaping tamarin social organization [Tardif et al., 1993]. It has been argued
that lone pairs of tamarins would have little chance of successfully raising twin
offspring without helpers [Terborgh & Goldizen, 1985]. Although attempts by lone
pairs to rear twins are rare, I report that a pair of wild emperor tamarins (S.
imperator) successfully raised twin offspring to at least 1 month of age.
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METHODS
Study Site and Subjects

I observed emperor tamarins living in the vicinity of the Cocha Cashu Biological
Research Station, Manu National Park, Peru. The study site is a protected area of
lowland rainforest in southeastern Peru. Complete descriptions of the study site are
available in Terborgh [1983] and Gentry and Terborgh [1990].

The subjects were members of a marked population of wild emperor tamarins
(S. imperator) in Manu National Park, Peru. The populations of emperor tamarins
and saddle-back tamarins (S. fuscicollis) at Cocha Cashu are well-habituated to
human observers as the result of years of study [e.g., Terborgh, 1983; Terborgh &
Goldizen, 1985; Goldizen, 1987a, 1989; Goldizen et al., 1988, 1996; Mendelson,
1994; Windfelder, 1997]. Animals are trapped yearly and outfitted with numbered
eartags and colored bead collars to assist in the identification of individuals. In
addition, I outfitted one adult of each study group with a radio collar (L. L. Elec-
tronics, Mahomet, IL) to facilitate locating and following the groups.

The group discussed here was an emperor tamarin group containing only
two individuals: an adult female and a subadult/young adult male. The female
(602/707-RSR) was 5 years old, and this was her first pregnancy. The male was
believed to be no more than 3 years old. Positive identification of the male was
not possible because he had not been trapped previously, but based on visual
censuses of the groups it is believed that he was observed as a juvenile in the
group the previous year.

Data Collection
My assistant and I observed the birth of emperor tamarin twins in the wild

on 18 October 1996. Subsequent observations on infant care were collected ad
libitum [Altmann, 1974] through November 1996.

RESULTS
Birth Description

On 18 October 1996, my assistant and I watched a wild emperor tamarin (S.
imperator) give birth to twins. At 1637 hr we noticed that the female was show-
ing signs of obvious agitation: she was running from tree to tree and emitting
squeaking and whining vocalizations. The onset of contractions and the appear-
ance of the first infant occurred at 1651 hr. During the births, the female was
approximately 20 m from the ground, positioned on a liana with her rump ex-
tended over the liana’s edge. Once the first infant began to emerge, the female
reached between her legs and appeared to pull on the infant, manually assisting
the expulsion. Immediately following expulsion, the mother was seen holding the
neonate and transferring it to her back.

Before she gave birth to the second infant, the mother rested briefly and fed
while the first infant clung to her back. Our view was slightly obscured for the
second birth, but again it appeared that the female manually assisted the deliv-
ery. The birth of the second infant was completed by 1652 hr. The mother placed
the second infant on her neck and resumed foraging.

While the female was delivering the infants, the male was not near her.
Instead, he was in the crown of the tree and actively vigilant scanning the envi-
ronment during most of the birthing process. After the births, the male approached
the female, but he did not directly interact with the infants. At 1654 hr, shortly
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after joining the female, he led the way to a sleeping site. Travel to the sleeping
site was quiet and associated with high rates of scanning. The emperor tamarins
later switched sleeping sites after we had left the area.

Infant Care
When the emperor tamarins left their new sleeping site the morning after

the twins were born, the male carried one infant while the mother carried the
second. The male we observed carried either one or both infants throughout the
first day postpartum. At one point in the afternoon, we believe that one of the
infants fell. We heard something drop and then the male and female descended
giving continuous whine and chirp vocalizations. Because we never clearly saw
that the infant was on the ground, however, this episode remains speculative.

A second confirmed fall was recorded 12 days following the birth of the twins.
The female had left one of the infants clinging to a branch while she foraged
several meters away. When the infant started to cry, the mother returned, grabbed
the infant, held it in an extended arm, and then dropped it approximately 2 m to
the ground. Although the female moved down towards the infant giving chirp
and whine vocalizations, she did not retrieve the infant. After several minutes,
she traveled away with a group of saddle-back tamarins. The male returned to
retrieve the infant.

A few days later, the female once again traveled off with a group of saddle-
back tamarins leaving the male to care for the infants. Although the male tried
to follow, he could not keep up with the other tamarins while carrying both in-
fants. The female did not return for several hours.

Offspring Survival
The pair of wild emperor tamarins we observed was able to successfully raise

both infants. The twins were still alive as of mid-November, one month following
their birth.

DISCUSSION
Birth Description

Our description of the birth of wild emperor tamarin twins resembles accounts
presented in the literature. Vocalizations similar to the ones we heard prior to
parturition were given by three of seven cotton-top tamarin females who gave birth
in a captive environment [Price, 1990]. In that captive colony, all births occurred
between 1750 hr and 2040 hr, one to two hours before and after “lights out” [Price,
1990]. The birth we observed occurred in the late afternoon, within two hours of
nightfall. Price [1990] reports that the deliveries in the colony of captive cotton-top
tamarins were usually rapid with short intervals between twins. The emperor tama-
rin we observed gave birth to twins less than two minutes apart.

Manual assistance of expulsion during parturition has been observed in some
tamarins, but not others. Price [1990] comments that manual assistance was
never observed during births to captive cotton-top tamarin females, but the fe-
males would look down towards the infant and touch and lick it. Following ex-
pulsion, the captive cotton-top tamarin females typically did not help the neonate
attach to their bodies. In the birth we observed in the wild, however, it looked as
if the mother pulled on the emerging infants. Such manual assistance has been
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reported for a cotton-top tamarin birth at a different colony where both the mother
and father pulled on the infant during delivery [Fess, 1975]. It is possible that
the female we observed was merely inspecting the emerging infants rather than
assisting the births, but immediately following expulsion she was clearly observed
holding the neonates and transferring them to her back.

The male’s lack of interaction with the female and his vigilant behavior dur-
ing delivery may have been a response to the extreme vulnerability of the female
and young during parturition [Price, 1990]. The quiet travel to the sleeping site
and high rates of scanning we observed might also reflect the susceptibility of
the female and newborns. Cryptic behavior at retirement has been observed in a
number of callitrichids and is suggested to reduce vulnerability to nocturnal preda-
tors [Neymann, 1977; Dawson, 1979; Caine, 1987, 1993; Caine et al., 1992;
Heymann, 1995]. Switching sleeping sites after we left the area is another pos-
sible anti-predator strategy.

Infant Care
The male contributed substantially to infant care by carrying one or both

infants from the time they emerged from their sleeping site the morning after
the twins were born. Such early male participation in infant care matches pat-
terns previously described for a captive population of emperor tamarins in which
the males usually carried infants on the first or second day after birth [Baker &
Woods, 1992]. Similarly, in a field study of wild saddle-back tamarins, Herrera et
al. [2000] report that an adult male carried a newborn from the group’s sleep site
following parturition. In a study of social development in cotton-top tamarins,
Cleveland and Snowdon [1984] found that males were the primary carriers of
infants; females exhibited high levels of carrying only if there were no other
siblings present to help.

Falls are a potential source of infant mortality in tamarins. One of the in-
fants we observed suffered a short fall within the first two weeks of life when the
mother dropped it. The male’s return to retrieve the infant is consistent with
reports from captivity that male cotton-top tamarins are more responsive to dis-
tressed infants. Tardif et al. [1990] report that male cotton-top tamarins were
more likely to retrieve harassed infants than were mothers. I report a second
unconfirmed case of an infant falling from a higher height. The infants appeared
healthy following these accidents, but infants can suffer serious, even fatal, inju-
ries from falls. In a study of wild saddle-back tamarins, a newborn infant repeat-
edly fell from heights of 3–7 m on its first day of life resulting in an inability to
cling to carriers [Herrera et al., 2000]. After suffering these injuries the infant
was killed by its mother; it is suggested that the infanticide represents a case of
maternal termination of investment in an infant that probably had a low chance
of survival [Herrera et al., 2000].

In our study, prior to dropping her 12-day-old infant the mother had left it
clinging to a branch as she foraged. A comparison to the literature suggests that
the female left her infant at a premature age. For example, wild saddle-back
tamarin infants were constantly carried during the first three weeks [Goldizen,
1987a]. Similarly, Cleveland and Snowdon [1984] report that captive cotton-top
tamarin infants do not begin to leave caregivers until approximately 30 days
(range 23–35 days), and wild cotton-top tamarins were always carried during the
first four weeks after birth [Savage et al., 1996]. Other reports from captivity
also indicate that the infant was left earlier than normal. A survey of the litera-
ture revealed only one case in which an infant younger than 2 weeks old was left
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unattended: an 8-day-old infant was observed sitting on a branch by itself. This
was an exceptional case in which twin S. midas midas infants were being raised
by a lone female after the death of her partner [Hershkovitz, 1977].

Infant care in tamarins is an energetically costly behavior, leading to the
hypothesis that tamarin pairs would be unable to successfully raise twin infants
without helpers [Terborgh & Goldizen, 1985]. Although it may be unlikely that a
single pair of tamarins can successfully rear twins, a lone pair of wild black-
mantle tamarins (S. nigricollis graellsi) has been observed successfully raising
twins [de la Torre et al., 1995]. Similarly, our data indicate that a lone pair of
emperor tamarins successfully raised twin offspring to at least 1 month of age.

Offspring Survival
Rejection of infants in a captive colony of cotton-top tamarins has been con-

nected with the absence of sibling helpers, parents of young age, and primipa-
rous parents [Johnson et al., 1991]. The birth we observed was associated with
all three of these factors believed to lead to rejection of tamarin infants: 1) There
were no sibling helpers. The group consisted of only the female and a subadult/
young adult male. 2) The parents were fairly young (the mother was 5 years old
and the male was believed to be no more than 3 years old). 3) This was the
female’s first pregnancy. Snowdon et al. [1985] found that primiparous cotton-top
tamarins had much lower infant survival rates than multiparous females, and
Tardif et al. [1984b] reported that no offspring of primiparous cotton-top tamarin
females survived in their captive colony. Previous experience with infants ap-
pears necessary for adequate maternal care in several tamarin species [S.
fuscicollis: Epple, 1975; S. oedipus: Tardif et al., 1984b]. Exposure to infants may
also be important for males. Male inexperience was associated with lower infant
survival rates in a captive colony of cotton-top tamarins [Johnson et al., 1991]. It
is likely that the male we observed had little experience caring for infants. As
the juvenile seen in 1995 he would have had only 1–7 months experience caring
for one infant sibling.

Previous experience with younger siblings may mitigate the problems associ-
ated with being primiparous parents. Nevertheless, Baker and Woods [1992] stud-
ied reproductive patterns of captive emperor tamarins and found that experience
with younger siblings was not critical to the development of adequate maternal
care in S. imperator. They suggest that previous studies which indicate that ex-
perience is important to the development of adequate infant care may have been
confounded by differences between subjects in duration of natal group socializa-
tion and age of first reproduction [Baker & Woods, 1992].

Despite the risk factors discussed above, the pair of wild emperor tamarins
we observed was able to successfully raise both infants. The twins were still
alive as of mid-November, one month following their birth. The most critical pe-
riod with respect to survival of tamarin infants appears to be the first few weeks
following birth. Previous research shows that the majority of infant mortality
occurs within the first two weeks of birth [Johnson et al., 1991; Jaquish et al.,
1996]. Tardif et al. [1984a] report that in captive saddle-back tamarins 85% of
pre-weaning mortality occurs in the first week, and in captive cotton-top tama-
rins 91% of pre-weaning mortality occurs during the first week. If these data
reflect infant mortality patterns in the wild, it is likely that the case we observed
represents an example whereby a lone pair of relatively young, primiparous tama-
rins was able to successfully rear twin offspring. Such a conclusion, however,
should be considered tentative until further information is gathered. Although
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infant mortality is highest during weeks 1–2 in captivity, it is possible that the
period of highest risk for infants occurs later in wild populations. For example,
infants are likely to suffer falls as they begin to locomote freely during weeks 5–
10 [Savage et al., 1996]. In addition, infants may be more vulnerable to preda-
tion at this time. Based on five infant deaths in a long-term study of wild cotton-top
tamarins, Savage et al. [1996] suggest that infant mortality is highest during
weeks 5–15. Unfortunately, this period coincided with the end of my field season,
and information on the infants’ survival past four weeks is not available.

It is not clear whether the emperor tamarin female mated as a member of a
lone pair or as a member of a larger group prior to a group fission and subse-
quently found herself pregnant as a member of a lone pair. Using an estimated
gestation period of 140–150 days [Hershkovitz, 1977], conception occurred dur-
ing the last week of May 1996, just prior to our arrival for the 1996 field season.
In 1995, the female had belonged to a group containing six individuals, but that
group split between December 1995 and June 1996. It is possible that the group
split near the estimated time of conception; therefore, it is uncertain whether
the female mated while part of a larger group or as a member of a lone pair.
Nevertheless, she and her partner did raise the twins to an age of at least 1
month, demonstrating that lone pairs can successfully raise twin offspring with-
out helpers.
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