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ABSTRACT

An infanticide is a rare event but has important impact in primate populations. The black-horned
capuchin monkey, Sapajus nigritus, is a native species from the Atlantic Forest. Previous reports of
infanticide in this species are explained with the ‘sexual-selection’ hypothesis, and occur in large
groups and after a dominant male replacement. Here we provide evidence of a new case of infanticide
by a non-identified member of a wild group of S. nigritus, in a remnant of the Atlantic Forest under
anthropogenic disturbance. Our study group (30-35 individuals) overlapped its home range with
other species’ groups in an isolated forest fragment (570 ha). This primate overcrowding in a small
area may have increased social intolerance and aggression. In this regard, this infanticide event may
be associated to a non-adaptive explanation such as the social pathology hypothesis.
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RESUMEN - Evidencias de infanticidio en el mono cai negro (Sapajus nigritus) en un remanente
de Bosque Atlantico Argentino

Los infanticidios son eventos raros que tienen gran impacto en las poblaciones de primates. El mono
cai negro, Sapajus nigritus, es una especie nativa del Bosque Atldntico. Los registros previos de
infanticidios en la especie han sido explicados por la teoria de seleccidn sexual, y ocurren en grandes
grupos luego del recambio de los machos dominantes. En este trabajo, describimos un nuevo caso
de infanticidio producido por un miembro no identificado de un grupo silvestre de S. nigritus, en un
remanente del Bosque Atladntico que se encuentra bajo disturbio antrépico. El grupo de estudio (de
30-35 individuos) tiene un drea de accién que se superpone con grupos de monos de otras especies
en un fragmento de bosque aislado de 570 ha. Esta superpoblacién de primates en un drea pequefia
podria resultar en un aumento de la intolerancia y agresiones. De esta forma, el infanticidio podria ser
explicado de manera no-adaptativa como la teoria de la patologia social.

Palabras clave: bosque Atlantico, disturbio antrépico, infanticidio, teoria de la patologia social.

Infanticides, the killing of an infant by a conspecific, have been reported in seve-
ral groups of mammals (Parmigiani & Vom Saal 1994; Palombit 2015). These events
are of interest due to their direct impact on reproductive success, and the conse-
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quences on the demographic structure of the population (Valderrama et al. 1990).
Amongst primates, infanticides have been reported in more than 50 of both Old and
New World species (Gursky-Doyen 2011; Alvarez et al. 2015; Palombit 2015; Kane &
Gnepa 2016; Knott et al. 2019).

These infanticides are mostly explained under the ‘sexual-selection’ hypothesis,
in which an adult male kills unweaned offspring of rival males, thus accelerating the
mother’s next ovulation, in which the infanticidal male has an increased probability
of siring the next infant (Hrdy 1979; van Schaik & Janson 2000). However, there are
at least six other hypotheses that can explain this behavior (Hrdy 1979; Sommer et
al. 2018). One of these hypotheses, the ‘social pathology’, explain that an infanticide
can be a non-adaptative event produced by a high rate of aggressions resulting from
altered living conditions, such as deforestation or overpopulation (Boggess 1979;
Sussman et al. 1994). Examples of this can be observed for high population densities
in Thomas langur monkeys (Presbytis thomasi Collett, 1893) (Sterck 1997, 1999), for
a non-adaptive behavior resulting from a human-induced disturbance in Hanuman
langur monkeys (Semnopithecus entellus Dufresne, 1797) (Curtin & Dolhinow 1978;
Boggess 1984), and for a high rate of aggressions caused by anthropogenic distur-
bance and habitat degradation in chimpanzees (Pan troglodytes Blumenbach, 1776)
(Williams et al. 2008) and Tibetan macaques (Macaca thibetana Milne-Edwards,
1870) (Berman et al. 2007).

The Atlantic Forest is a subtropical forest reduced to less than 100,000 km?
(approximately 7% to its original coverage) distributed in Brazil, Paraguay and Ar-
gentina (Tabarelli et al. 2005; Marques & Grelle 2021). The black-horned capuchin
monkey, Sapajus nigritus Goldfuss, 1809, is an arboreal primate endemic to the Atlan-
tic Forest, distributed across south and southeastern Brazil and northern Argentina
(Fig. 1A). The species is considered as “Near threatened” by the IUCN (Martins et al.
2019) with declining populations, but in Argentina it is categorized as “Vulnerable”
(Tujague et al. 2019).

Although infanticides are rare events that are more difficult to witness in free-ran-
ging primates, there are already a few reports in the genus Cebus (Valderrama et al.
1990; Rose 1994; Fedigan 2003; Manson et al. 2004; Brasington et al. 2017). To date,
only four cases of observed or suspected infanticide have been witnessed in Sapajus
nigritus (Izar et al. 2007; Ramirez-Llorens et al. 2008), and there are no reports of
infanticide in any other Sapajus species (Table 1). Here we describe a new case of
infanticide by a non-identified member of a wild group of S. nigritus in a remnant of
the Atlantic Forest under anthropogenic disturbance.

Since August 2019, a group of black-horned capuchin monkeys is being studied in
a fragment of the Atlantic Forest located in the Yacutinga private reserve, Misiones
province, Argentina (latitude -26.58; longitude -54.07; Fig. 1B). The reserve compri-
ses 570 ha of forest surrounded by the Iguazu river and farms, and combines conser-
vation and tourism activities. In this forest fragment there are two identified groups
of S. nigritus (although we are still reevaluating the area, and we suspect there could
be a third), and two groups of black and gold howler monkeys (Alouatta caraya Hum-
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boldt, 1812). The study group is composed by 30-35 individuals and its home range
is 200 ha, overlapping this area with one of the A. caraya groups. The home ran-
ge of the §. nigritus study group overlaps with tourism activities and worker cabins
(maintenance staff and guides). Thus, monkeys are habituated to tourists but do not
interact directly with them. The group has been followed up monthly during five
consecutive days for parasitological studies, with 480 h in the field (until February
2020, when a nation-wide lockdown was established in Argentina to prevent further
spread of COVID-19). When the infanticidal attack took place, behavior of individuals
was recorded opportunistically.

On December 19, 2019, at 17:20 h, intense vocal threats and screams were heard
among the individuals in the group, and lasted for a few seconds. The vocalizations,
after a few minutes of silence, were heard again. The group was 60 meters away
from one of the principal tourist trails. After this event, the individuals of the group
were calm, did not present alarm signals due to the presence of researchers, and
continued moving while foraging. However, an adult female remained in the area vo-
calizing with an unweaned infant 4-12 months age (Baldovino & Di Bitetti 2008)
(Fig. 2). No visible wounds were seen by binocular observation on the adult female
or the infant. Next to the female was an adult male, which after recognizing the pre-
sence of observers, decided to abandon the female and leave in the same direction
in which the rest of the group was moving to. After a few minutes of observation,
the infant fell and was held between lianas. The female descended to hold the infant
again, which remained immobile all the time, and in an attempt to force the infant
onto her back, the female dropped the infant to the ground. Despite the presence
of the observers, she descended to grab the infant. A few minutes later, the female
dropped the body again and descended to the ground climbing to the same tree she
was before, carrying the infant in one arm. At dusk (~19:40 h), the female remained
alone, vocalizing and repeating the same movements on the branches. Already at ni-
ght (20:30 h), researchers left the place leaving the female still vocalizing. The rest
of the group stayed away in the hours following the aggression. The next day, before
dawn (~5:00 h), observers returned to the area but the female was already gone
and there was no trace of the dead infant. Three hours later, the rest of the group
was found approximately 1.1 kilometers from the site where the female remained
the day before (Table 2). During the next two months after this event, no aggressive
behavior was observed again between group members. No demographic changes in
the study group have been registered during and after the infanticide. Furthermore,
while we did not observe intra-group agonistic behaviors (threat or aggressions) in
the months after the infanticide, we registered two threats and aggressions before.
On August 2019, an A. caraya’s group was resting when the study group showed up,
and both groups began threatening each other until the howler group left the zone.
On November 19, 2019 intragroup aggressions were observed between adult males
and females during dawn.

Ramirez-Llorens et al. (2008) reported an infanticide and two additional infant
disappearances after a dominant male replacement in §. nigritus in a continuous
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ecosystem from the Iguazu National Park in Argentina. Including the report in Brazil
(Izar et al. 2007), all the infanticides described seem to fit with the ‘sexual-selec-
tion’ hypothesis, and they all occur after a modification in the demographic struc-
ture of the group. In all reports, infanticides occurred in large groups of more than
30 individuals. Particularly, the population of Iguaza National Park split in two new
groups associated with a replacement of the dominant male in the original group,
following with the disappearance of infants (Ramirez-Llorens et al. 2008; Janson et
al. 2012). When groups are larger than expected, they face greater living costs than
smaller ones, and group cohesion decreases (Lehmann et al. 2007). In large groups
of §. nigritus, group fission is frequently an event after a dominant male replacement
(Janson et al. 2012; Scarry & Tujague 2012), in part as a potential counterstrategy to
infanticides (Ramirez-Llorens et al. 2008; Scarry & Tujague 2012). But, group fission
and individual dispersal may also involve high costs in saturated and/or fragmented
environments (Majolo et al. 2008).

Although all infanticidal attacks in S. nigritus have been associated with the ‘se-
xual-selection’ hypothesis, and there is not enough information to date to completely
discard that the infanticide case reported here could be explained with this hypothe-
sis, our observations are more consistent with the ‘social pathology’ hypothesis. Our
study group lives in an isolated forest fragment surrounded by farms characterized
by anthropogenic disturbances (crop-livestock systems), that prevent the dispersal
of monkeys beyond the study site. In this scenario, we believe that environmental
pressure due to the high number of individuals in the group, and sharing the area
with other primate groups (capuchins and howlers) in a small and isolated forest
fragment, interfere with counterstrategies of infanticidal attacks such as group fis-
sion, previously registered in continuous environments as the Iguaza National Park
(Ramirez-Llorens et al. 2008; Janson et al. 2012).
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Figure 1. A) Black-horned capuchin monkey Sapajus nigritus distribution range from IUCN database
(Martins et al. 2019); B) study site in an Atlantic Forest fragment (latitude -26.58; longitude -54.07)
located in the north of Misiones province, Argentina.

Figure 2. Adult female of black-horned capuchin monkey, Sapajus nigritus,
with the immobile infant.
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Table 1. Observed or suspected infanticide reports in Sapajus nigritus. Each site with their size in ha in parenthe-
sis. 'Izar et al. 2007; *Ramirez-Llorens et al. 2008; *Present study.

Site Report Intergroup Demographic Infanticidal Group Sampling Hyphotesis
(size in ha) interactions changes Size method proposed
(individuals)

Jaragua State

Park, Sao Pablo, Dominant male New dominant

: Infanticide ~ Not reported 30 Not reported Sexual-selection
Brazil replacement male
(500 ha)!
Infanticide 2:1 dominant
Group fission.
Iguazi National S. nigritus Dominant male 37 Focal sampling Sexual-selection
Park, Misiones,  Two replacement .
. New dominant
Argentina suspected male (assumed)
(67,720 ha)? reports
Yacuntinga,
Misiones, - §. nigritus . - .
Argentina (570 Infanticide and A. caraya Not observed Not observed 30-35 Ad libitum Social-pathology
ha)?

Table 2. Summary of recorded behaviors of individuals before and during the infanticide.

Date (2019) Hour Observations
August Threats between study group and A. caraya group.
19 November 05:40 Intragroup aggressions between adult females and males.
19 December 17:20- Vocal threats and screams heard.
17:22

An adult female was in a 15 meters branch of Guatambu (Balfourodendron riedelianum), vocalizing
with an unweaned infant. The rest of the group was already leaving. An adult male was next to the
female, but left the place, with the presence of the researchers.

17:30 The infant fell for first time and was held between lianas. The adult female descends to hold the
infant again. In an attempt to force the infant onto her back, the infant fell to the ground for second
time.

18:00 The infant fell to the ground for third time.

19:40 The female remained alone vocalizing and repeating the same movements on the branches.

20:30 Researchers left the place, leaving the female still vocalizing.

20 December ~05:00 The female was already gone and the infant body was not found.

08:15 The rest of the group was found 1.1 km from the attack.
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