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Infanticide in Propithecus diadema edwardsi: An
Evaluation of the Sexual Selection Hypothesis
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Infanticide might be described as a reproductive strategy employed by
anthropoid primate males when they immigrate into new groups. But
infanticide has rarely been observed in wild prosimian primates. For the
Malagasy lemurs this may reflect one or more of the following: strict breeding
seasons; relative monomorphism in canine tooth and body size; small group
sizes; male-female dominance relations; and male-female dyads within groups.
We addressed the following questions: Do prosimian males commit infanticide
in circumstances similar to those in which anthropoids do? and Is there any
reproductive advantage for a highly seasonal breeder to commit infanticide?
To help answer these questions, we describe the death of a 24-hr-old infant
male Propithecus diadema edwardsi from wounds received during a fight
between his mother, her adult daughter, and a newly immigrant male. Interbirth
intervals between surviving offspring are 2 years for Propithecus diadema
edwardsi; therefore, a male could dramatically shorten the time between
reproductive windows by killing an infant. Whether this tactic would be favored
by sexual selection cannot be addressed until more information has been
collected on the length of interbirth interval due to infanticide relative to that
of infant death by other causes; how social factors such as stability of breeding
relationships affect long-term male reproductive success; how effective female
counterstrategies are to prevent infanticide and/or whether they choose to mate
with males that commit infanticide; and how often males that kill infants
subsequently sire infants, particularly in groups that contain a resident male.
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INTRODUCTION

The sexual selection hypothesis might explain most documented cases
of infanticide among anthropoid primates, particularly species living in uni-
male groups (Hrdy and Hausfater, 1984; Hrdy et al., 1995; Sommer, 1994;
Watts, 1989). In this model, infanticide is a reproductive strategy employed
by immigrant males. By killing the former resident male's offspring, the
immigrant male could effectively shorten the interbirth interval because the
mother ovulates soon after her infant dies. If a male that killed an infant
copulates with its mother, he gains an earlier opportunity to sire her next
infant. Yet in strict seasonal breeders such as the Malagasy lemurs, a male
would have to wait several months to breed after the death of an infant
(Evans and Goy, 1968), thereby removing the immediate potential repro-
ductive benefits of infanticide.

Infanticide has rarely been witnessed in wild prosimians (Hood, 1994;
Wright, 1995), though it has been reported in some captive populations
(Pereira and Weiss, 1991; White et al., 1993; Kappeler, personal commu-
nication). Despite the lack of direct observation, several researchers have
hypothesized that prosimian social organization reflects various adaptations
to prevent infanticide (Pereira and Weiss, 1991; van Schaik and Kappeler,
1993). For example, it has been suggested that Malagasy lemurs may form
male-female dyads, or pairbonds, in larger groups so that males can defend
their offspring against infanticide (van Schaik and Kappeler, 1993; Over-
dorff, 1997).

Because of the few observations of infanticide in prosimian popula-
tions, it is difficult to assess whether prosimian males commit infanticide
in circumstances similar to those in which anthropoids do and if infanticide
promotes any reproductive advantage in a highly seasonal breeder. In order
to provide additional comparative data, we describe the death of a 24-hour-
old infant male Propithecus diadema edwardsi from wounds received during
a fight among his mother, her adult daughter, and a newly immigrant male.
We compare our observations with those on the wild Propithecus diadema
edwardsi (Wright, 1995) and Lemur catta (Hood, 1994), and we discuss the
relevance of the sexual selection hypothesis to these data.

METHODS

Study Site. Ranomafana National Park (RNP) was established as a
National Park in 1991. It encompasses 41, 000 ha (21°2'-21°25'S, 47°18'-
47°37'E) of rain forest in southeastern Madagascar. This region supports
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12 primate species (Wright, 1992). We worked in the Vatoharanana study
area 5 km south of the main RNP research site. Vegetation in this region
is characterized as Central Domain, and Monimiaceae, Cunoniaceae,
Lauraceae, and Myrtaceae are common canopy trees (Hemingway, 1995).
The canopy height reaches 25 m and the elevation ranges locally between
950 and 1250 m. The annual rainfall (2300-2700 mm) is unimodal, and
rainfall is lowest between May and September. Monthly maximum tem-
peratures range from 11. 4 to 22. 5°C, while minimum temperatures ranges
from 9 to 17°C.

Study Subjects. We studied a group of habituated Milne-Edward's si-
fakas (Propithecus diadema edwardsi). Individuals were identifiable by
uniquely colored nylon collars and metal pendants by use of the Pneu Dart
capture system (Glander et al., 1991). We took standard morphometric
measurements as part of the capture process (Glander et al., 1992). The
ages and degrees of relatedness of individuals are known based on a pre-
vious study by Hemingway (1995). In addition, researchers had censused
the groups monthly between June 1993 and August 1996 as part of a long-
term study on the relationship of food properties to dental microwear
(Strait and Overdorff, 1995, 1996).

Methodology. We regularly followed and censused group I from June
4, 1996, through July 31, 1996, and sampled all occurrences of aggression
and affiliative behavior (Altmann, 1974). Each time these behaviors were
observed we collected data on: initiator, receiver, context, behavior (Pereira
et al., 1990), winner and loser (Kappeler, 1990), and duration. We also
noted the order of individuals in group progressions as part of a detailed
study on group movements and foraging patterns. We collected data ad
libitum on unusual behaviors.

RESULTS

Group Composition Before Study. Several changes in group size and
composition occurred in group I between December 1995 and May 1996.
Before these changes, group I contained one natal adult male (BB, 5
years), an older unrelated adult male (GG, 12 years), two adult females
(YY, 8 years; RR, >12 years), a young adult female (YY's daughter, Yl,
4 years), and two male infants (Y2 and Rl, both born in August 1995).
Between November and December 1995, adult male BB disappeared from
the group and is presumed to have migrated based on his age (Wright,
1995). In February 1996, adult male GG also disappeared from the group
and is presumed dead based on his age and physical condition. He was
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blind in one eye and had partial paralysis in his right arm (Overdorff and
Strait, unpublished data). No adult male was with the group during the
May 1996 census, but an adult uncollared male (IM) was with them on
June 4, 1996.

Infanticide Account. A male infant was born to adult female (YY) in
group 1 between the end of the July 2 sampling day and the morning of
July 3, 1996. The infant was first observed at 0840 parked 3-4 m off the
ground in a tree of Garcinia sp. (Clusiaceae). Parking of a sifaka infant
this young had not been reported previously, though Overdorff and Strait
(unpublished data) noted that other group females often hold or carry a
1- or 2-week-old infant for <3 hr.

The infant's mother, YY, was feeding on fruit from Chrysophyllum
madagascariensis approximately 100 m away when one of the group's juve-
nile males approached him. YY quickly retrieved her infant when he stood
quadrupedally and vocalized in response to the juvenile. Throughout the
morning sample, YY remained peripheral to the group as they traveled
and fed, but she allowed each of the group's adult females to approach,
inspect, and groom her infant.

At 1335, YY descended to the ground to rest and to nurse her infant
while the group continued to travel. At 1341, YY rejoined the group as
they began their afternoon resting bout. Seconds later, a fight which lasted
1. 5 min occurred among YY, her adult daughter (Yl), and the immigrant
male on a tree limb 2-3 m off the ground. After the fight ended, group
members were quiet and began to rest again in adjacent trees. YY and Yl
remained in the same tree on the same branch, and the immigrant male
had moved approximately 2 m away from them to another tree. There was
no visible injury on the three adults, but YY was no longer holding her
infant.

After a brief search, we found the infant alive, but injured, on the
ground underneath the tree where the fight took place. His abdomen was
torn open (beginning under the right axilla) and his right foot had been
removed at the tarsal joint (Fig. 1). He died approximately 1 hr later.

Group Organization. Throughout the study, the immigrant male was
peripheral to the group and traveled last in 52. 4% of all group progressions
(n = 145). He was also out of sight 11. 9% of the total observation time
(77. 5 hr). Before the infanticide, only affiliative behaviors such as al-
logrooming (n = 28), mutual grooming (n = 6), and play (n = 3) were
recorded among group members. We observed aggression (n = 28) only
in the days following the infanticide, and all bouts were directed by YY
toward the immigrant male (Table I).



Infanticide in Propithecus diadema edwardsi 77

Fig. 1. Propithecus diadema edwardsi infant male.
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Table I. Aggression
July 4,

Behavior

Avoid

Chase

Lunge

Hard bite

Flee from aggressor

Between
1996 and

Group
July 18

Director

IM
YY
YY
YY
IM

Members
, 1996

Receiver

YY
IM
IM
IM
YY

Between

N

10
6
6
5
1

DISCUSSION

Because we did not observe the male directly kill or attack the infant,
the possibility that the infant was injured accidentally or as part of gener-
alized aggression cannot be dismissed. However, this incident could also
be interpreted to fit some of the criteria of the sexual selection hypothesis
based on the physical evidence, the degrees of relatedness among the in-
dividuals involved in the incident, and the amount and direction of
aggression.

First, the infant fell only 2-3 m from the bottom branch of the tree.
Consequently, his injuries could not have been caused by falling and being
caught on other branches. In addition, his right foot was completely re-
moved at the ankle joint; this injury most likely had to have been inflicted
by another individual. The number and severity of injuries seem inconsis-
tent with an accidental death.

Second, because the mating season is December-January (Wright,
1995), the infant was most likely sired by one of the two resident males
no longer in the group and not the immigrant male. This pattern is similar
to the documented or inferred cases of infanticide in other groups of Pro-
pithecus diadema edwardsi [n = 3 (Wright, 1995)], and in anthropoids living
in unimale groups, such as Alouatta, Presbytis, and other Colobinae. In the
majority of these cases, immigrant males were responsible for infant deaths
(Clarke, 1983; Struhsaker and Leland, 1987; Sommer, 1994).

Third, the mother only directed aggression toward the immigrant male
immediately after the infant died, which is consistent with observations
made by Wright (1995) following two infanticides in her study populations
of Propithecus diadema edwardsi. In one of her study groups, both adult
females attacked and harassed an immigrant male for 2 months after he
committed infanticide, and he eventually left the group. In another group,
females refused to groom an immigrant male after he had killed an infant.
Accordingly, female Propithecus diadema edwardsi may employ various
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counterstrategies against infanticide by harassing and socially isolating im-
migrant males. The aggressive reactions of females to infanticidal males
reflects the lack of sexual dimorphism and female dominance characteristic
of the species (Hemingway, 1995; Wright, 1995).

Is there any advantage, then, for males to commit infanticide in this
species? It appears that breeding opportunities for nongroup male Propi-
thecus diadema edwardsi are limited because groups are small and breeding
relationships are stable and long-lasting (6 to 10 years), interbirth intervals
are long (>2 years), and female reproductive output is low (infant mortality
= 43%) (Wright, 1995). In these circumstances, infanticide may be a pos-
sible tactic for an immigrant male to increase his chance of breeding in
the near future. Since interbirth intervals are >2 years, a male could dra-
matically shorten the time between reproductive windows by as much as
18 months by killing an infant. The immigrant male remained with group
I, and during June, 1997, YY gave birth to another infant (Erhart, unpub-
lished data). Although an extragroup mating cannot be ruled out, the
immigrant male is most likely the father of this infant because he was the
only adult male in the study group during the previous breeding season.
The few copulations observed in Propithecus diadema edwardsi suggest that
the resident male(s) may be the only male(s) to breed with group females
(Wright, 1995).

Several authors have stressed the need for caution regarding the ac-
ceptance of infanticide as an influential selection pressure on primate social
systems primarily because reports of infant-killing in primates differ in a
great many variables (Bartlett et al., 1993; Sussman et al., 1996). For ex-
ample, infanticide has typically been reported to occur during periods of
heightened intermale agonism (Hiraiwa-Hasegawa and Hasegawa, 1994),
yet there are instances in which resident males are affiliative rather than
aggressive toward infanticidal males. Wright (1995) states that during the
month in which an immigrant male killed two infant Propithecus diadema
edwardsi, the resident male often mutually groomed and slept in the same
tree with the infanticidal male. Thus, the effectiveness of pairbonds in pre-
venting infanticides in this species is questionable.

Critics of the sexual selection model also argue that some reports of
infanticide do not fit its criteria (Bartlett et al., 1993; Sussman et al., 1996).
For instance, Hood (1994) proposed infanticide as a reproductive strategy
for wild male Lemur catta (Hood, 1994), even though an infant's death
does not shorten their interbirth interval. Further, examples of infanticide
are sometimes based on circumstantial evidence rather than direct obser-
vation. Struhsaker and Leland (1987) state that of the 50 reported
infanticides in Presbytis entellus, only 8 were witnessed by researchers.
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Finally, whether a tactic such as infanticide would be favored by sexual
selection in Propithecus diadema edwardsi and other primates cannot be
addressed until a larger sample size and other data on a variety of corre-
lated factors has been obtained. For example, (1) What is the length of
the interbirth interval due to infanticide relative to that of infant death by
other causes? (2) How do social factors such as stability of breeding rela-
tionships affect long-term male reproductive success? (3) How effective are
female counterstrategies to prevent infanticide and/or do they choose to
mate with males that kill infants? and (4) How often do males that commit
infanticide subsequently sire infants, particularly in groups that contain a
resident male?

Until we have rigorous data that answers the above questions, we can-
not conclude that primate males use infanticide as a reproductive tactic.
Moreover, infanticide is most likely one of many tactics that a male could
use to increase his mating opportunities and ultimately his reproductive
success. It should be also emphasized that male reproductive strategies do
not exist in a vacuum; females have their own complex strategies to maxi-
mize personal fitness. The reproductive strategies of males and females are
radically different because they are fitted to the particular needs of each
sex, but they must be investigated in tandem if we are to understand any
possible adaptive behavior for either sex.
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