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ABSTRACT

Anti-predatory interspecific communication is observed between cohabiting species, as well as between prey and
predator to communicate detection of ‘stealthy hunters’. Predator mobbing is an extension of this communication,
with prey species approaching and investigating or harassing a predator. Sunda Clouded Leopard Neofelis diardi
is a predicted predator of both Bornean White-bearded Gibbon Hylobates albibarbis and Maroon Langur Presbytis
rubicunda in Sabangau Forest, Central Kalimantan, Indonesia. This study reports an event in which gibbons and
langurs cooperated in mobbing a clouded leopard. During the event, observers noted that the known c. sixmonth-old gibbon infant was not with the family group. We explain and contextualise this event in terms of primate
cooperation and predator mobbing, both of which are rarely observed phenomena. Further knowledge of these
interspecific relationships may help us in creating conservation strategies.
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INTRODUCTION

Predator mobbing occurs when a prey species
approaches and investigates a predator (Clarke,
2010). The likely function of this is to cause a predator
to abandon its hunt and leave the area (Lee & Godin,
1992; Zuberbühler et al., 1999). The action of predator
mobbing behaviour is described as ‘movement
towards the predator interrupted with stationary
pauses and moves away from the predator’ (Lee &
Godin, 1992), usually while giving alarms, which are
vocalisations produced when there is an urgent threat
(Clarke, 2010). Approaching a predator seems illogical
given the high potential costs that could occur, as
described by Tórrez et al., (2012). The latter authors
describe an event where a male White-throated
Capuchin Cebus capucinus (Linnaeus, 1758) was
almost certainly eaten by a Jaguar Panthera onca
(Linnaeus, 1758) in a mobbing situation. Fatalities
such as this are presumably rare otherwise predator
mobbing would not have evolved. However, the benefit
of predator mobbing is that the predator should leave
the area once detected, thus the immediate, and

potentially future, danger is reduced (Lee & Godin,
1992). Previous research has shown that when
mobbed, Leopards Panthera pardus (Linnaeus, 1758)
were likely to abort a hunting attempt and leave the
area within 10 minutes of being detected (Zuberbühler
et al., 1999). If individuals within a group aggressively
threaten a predator, this may reduce the likelihood of
that predator returning to that area in the future (Lee
& Godin, 1992), potentially benefiting the individual
attacker’s long term fitness.
Alarm calling is described as inter- and intra-specific
communication (Stanford, 1998; Zuberbühler et al.,
1999; Uhde & Sommer, 2002; Zuberbühler & Jenny,
2002; Clarke, 2010; Burnham et al., 2012; Nijman &
Nekaris, 2012), functioning to alert group members and
nearby groups to a threat, as well as to communicate
to the predator that they have been detected. This is
particularly important regarding predators that hunt by
stealth, which rely on an element of surprise to catch
their prey (Zuberbühler et al., 1999; Zuberbühler &
Jenny, 2002; Godin & Davis, 2016); thus predators with
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different hunting methods are likely to elicit different
responses from prey species. For example, various
colobus monkeys have been recorded to alarm call in
the presence of Leopards, which hunt by stealth, but
not in the presence of Chimpanzees Pan troglodytes
(Blumenbach, 1799) (Humble et al., 2016), which hunt
by pursuit (Stanford, 1998; Zuberbühler et al., 1999;
Mitani & Watts, 2001). Consistent results were found
in playback experiments; monkeys approached the
source of the noise after Leopard vocalisations but
not after those of Chimpanzees (Zuberbühler et al.,
1999). Thus, predator mobbing is specific to certain
predator types, and alarm calling to communicate is
only applicable in certain circumstances.
We define cooperation as an interaction between a
group of one species and a group of another, in which
both groups benefit by acting together (Noe, 2006).
Interspecific communication and cooperation also
occurs between species in predator defence (Eckardt
& Zuberbühler, 2004). Animals adapt to and evolve in
environments with other species, and therefore are
likely to recognise alarm calls of other species. This may
result in heightened vigilance, or alarm calling from two
or more species together (Stanford, 1998; Zinner et al.,
2001; Uhde & Sommer, 2002; Gil-da-Costa et al., 2003;
Nijman & Nekaris, 2012). However, these same species
may at other times be in competition over resources.
Furthermore, interspecies cooperation may depend
on the level of threat, implying some kind of a costbenefit analysis to determine whether to cooperate or
not. Researchers suggest that mixed-species groups
are formed mainly for anti-predation benefits (Pook &
Pook, 1982; Gautier & Gautier-Hion, 1983; BuchananSmith, 1990; Heymann, 1990; Peres, 1993). In some
mixed-species groups the different species appear to
play different roles in predator avoidance; for example
one species may search for aerial predators while the
other may search for terrestrial predators (Gautier &
Gautier-Hion, 1983; Peres, 1993). In these situations,
the anti-predator benefits presumably outweigh
competition for resources, and mixed-species groups
can be formed.
Langur and gibbon species inhabit similar habitats
throughout Asia, and although they occupy different
niches (Marshall, 2010) there is still competition
between the species. Interactions between them often
show gibbons to be dominant over langurs (Elder,
2013). Marshall (2010) describes the distinctions
between gibbon and langur niches. The Bornean
White-bearded Gibbon Hylobates albibarbis Lyon,
1911 is predominantly frugivorous (Marshall et al.,
2009; Cheyne, 2010) and plays an important role in

seed dispersal (McConkey & Chivers, 2007), whereas
the Maroon Langur Presbytis rubicunda (Müller, 1838)
(Nijman & Meijaard, 2008) eats leaves and a high
proportion of unripe seeds (Ehlers Smith et al., 2013).
Predation on gibbons is rarely observed; however,
known gibbon predators include leopards, eagles
and snakes (Ellefson, 1974; Reichard, 1998; Uhde &
Sommer, 2002; Morino, 2011). It has been suggested
that gibbons have few potential predators because
of their large body size, defensive territoriality, and
specialised rapid locomotion (Clarke et al., 2012;
Cheyne et al., 2013; however, see also Zuberbühler
& Jenny, 2002). The gibbons’ specialised locomotion
allows them to retreat quickly from a predator,
which may make them more able to mob a predator
compared with terrestrial primates. Terrestrial primates
are thought to be less successful at mobbing (Tórrez et
al., 2012), possibly as a result of their less specialised
locomotion in comparison to their predators. Arboreal
primates have evolved to move quickly through the
canopy, whereas predators such as leopards with their
less specialised locomotion, are also able to hunt on
the ground (Rabinowitz et al., 1987).
Maroon Langur and Bornean White-bearded
Gibbon are present in Sabangau Tropical Peat
Swamp Forest (TPSF), Central Kalimantan, Indonesia,
and behavioural data is regularly collected on both
species for the Orangutan Tropical Peatland Project’s
(OuTrop) research, a programme of the Borneo Nature
Foundation (BNF).
Here we report an incident involving predator
mobbing and cooperation between Bornean Whitebearded Gibbons, Maroon Langurs, and a Sunda
Clouded Leopard Neofelis diardi (G. Cuvier, 1823). This
event has provoked further investigation to look at the
interspecific relationships in the forest. Here we aim to
explore the factors influencing prey behaviour in terms
of predator mobbing and cooperation in the situation
described.

METHODS

As part of BNF’s ongoing conservation research
on primate species, long-term data are recorded on
Bornean White-bearded Gibbons (hereafter gibbons
in this section) and Maroon Langurs in the Sabangau
peat swamp forest, central Kalimantan, Indonesia (Fig.
1).
BNF/OuTrop has been recording behavioural data
on gibbons in Sabangau since 2005, and on Maroon
Langurs since 2009. Habituated groups of animals
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Fig. 1. Maps showing the location of Sabangau Forest, Central Kalimantan, Indonesia (BNF).
were found by searching in known home ranges and
were followed from sleeping tree to sleeping tree
each month for a maximum of five consecutive days.
Experienced staff and researchers observed focal
individuals every five minutes, recording behavioural,
feeding and ranging data using a defined ethogram
and a Garmin GPS (Cheyne, 2010).
The observers also recorded interactions during
follows when two primate species were within 15 m
of each other. The time, location, group composition,
species that approached and left the area, behaviour,
and circumstances of the interaction were recorded.
To date we have followed gibbons for over 7,870 hours
and Maroon Langurs for over 2,580 hours, and this
was the first time we have witnessed an interaction like
this.

RESULTS

On 7 March 2016, three researchers followed a
habituated Maroon Langur group (group BD, nine
individuals). The observers began recording data from
05:18 h of a focal individual’s first movement from its

sleeping tree. At 06:40 h the Maroon Langur group
moved towards the direction of the gibbon alarm calls,
and at 06:50 h they joined a known gibbon group,
Group C. At the last count, on 14 February 2016,
Group C comprised an adult pair, a juvenile, and an
infant. Both species were alarm-calling constantly; a
juvenile Maroon Langur and a juvenile gibbon were
observed sitting in the same tree, and no agonistic
interaction was observed between the two species.
The team noticed that the c. six-month-old gibbon
infant was no longer present.
Both groups alarm-called continuously, and at 07:57 h
the male gibbon’s behaviour was directed at a tangle
of lianas c. 14 m up in the canopy. The male gibbon
grabbed something in the lianas, shook the lianas and
branches, retreated to 4-5 m and vocalised, waited
for c. 20 seconds, and then continuously repeated
the action. At 08:38 h the team could see there was
a Sunda Clouded Leopard among the lianas, while
the male gibbon continued with the same behaviour,
getting within 2 m of the clouded leopard (Fig. 2). The
male Maroon Langur was within 10 m of the clouded
leopard and gave alarm calls more frequently than the
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other Maroon Langurs. The other gibbons and Maroon
Langurs also vocalised throughout this encounter.
At 09:06 h the male gibbon grabbed and released the
clouded leopard’s tail, which was hanging in the lianas.
The leopard responded by drawing its tail towards its
body. At this point the leopard was identified as a male,
and the team could see its face which was quite alert,
looking in the direction of the male gibbon. At 09:34 h
the gibbon group moved away from the area, leaving
the Maroon Langur group and the clouded leopard. The
Maroon Langurs continued to vocalise sporadically.
The research team left the Maroon Langurs to follow
the gibbon group to see if the infant would appear.
The gibbon group split at this time, and the male was
recorded travelling in the forest and vocalising (hooting)
sporadically. The female and juvenile could not be seen
or heard, and the infant was not seen again.
Out of 27 clearly recorded instances of relatively
close proximity between gibbons and Maroon Langurs
in Sabangau forest from 2005-2014, 55.5% (n=15)
resulted in chasing; 29.7% (n=8) when individuals or
groups of one species travel through the area in the
presence of the other species, but did not exhibit
any observable interaction; and 14.8% (n=4) when
individuals or groups of both species were observed
in the same area, but did not exhibit any observable
interaction.

Out of 14 known outcomes of interactions between
gibbons and Maroon Langurs in the study area, the
gibbons appeared dominant in 12 (86%) and Maroon
Langurs were dominant in only two (14%). Dominance
is when one or more adults from one group chase
another from a different group, usually with alarm
calls from one or both groups. Dominance was only
recorded during interactions which were clearly
described, and when there was displacement with one
species successfully chasing away another.

DISCUSSION

During this event, the Bornean White-bearded
Gibbons and Maroon Langurs appeared to be
cooperating by mobbing the predator. From previous
interactions between Bornean White-bearded Gibbons
and Maroon Langurs, we saw that most interactions
resulted in one species chasing the other away,
predominantly the Bornean White-bearded Gibbons
chasing Maroon Langurs. Bornean White-bearded
Gibbon and Maroon Langur’s home ranges in Sabangau
overlap, and although they have different ecological
niches (Marshall, 2010) they still frequently encounter
each other (CW, S, & AK, pers. obs.). A high degree of
overlap of ecological niches is likely to result in a higher
frequency and intensity of aggressive interactions
(Elder, 2013). Sabangau is a non-masting forest,
which may mean relatively low competition between

Fig. 2. Adult male gibbon (Hylobates albibarbis) mobbing a Sunda Clouded Leopard (Neofelis diardi). Photo by
Supiansyah and Eko/ BNF.
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species, as there is generally a steady availability of
food resources such as fruit and leaves (Harrison et
al., 2010). At Sabangau and at other field sites, the
Bornean White-bearded Gibbon has been recorded
to displace the Maroon Langur (Tilson & Tenaza,
1982; Marshall et al., 2009); however, to the authors’
knowledge, there are no reports, of cooperation
between Maroon Langur and Bornean White-bearded
Gibbon. That both species stayed in the same area for
over two and a half hours, in the same and adjacent
trees is an unusual event in Sabangau (CW, S, & AK,
pers. obs.).
Clouded Leopards are a predator of both gibbons
(Reichard, 1998; Morino, 2011; Clarke et al., 2012) and
Maroon Langur (Nijman & Nekaris, 2012), therefore it is
mutually beneficial to address this threat. Mobbing is
likely to be more effective with more individuals; thus,
predator mobbing may be a unique situation where
these species are likely to cooperate.
Gibbon infants usually cling to their mothers for six
to eight months, and only begin to make exploratory
movements away from the mother after this. Infants will
begin to travel fully independently after around two years
of age (Treesucon, 1984; Reichard, 2003; Cheyne,
2009; Lappan, 2009). Therefore, it was unusual that the
six-month old gibbon infant was no longer observed
with the group during this interaction, suggesting a
possible predation by the clouded leopard. However,
the infant could have disappeared at any point after the
group was previously observed (on 14 February 2016),
and its disappearance might not necessarily be due to
predation by the clouded leopard. The clouded leopard
might have happened to be sleeping in the lianas
when the gibbons encountered it. However, there is
a possibility that the infant gibbon was predated upon
by the clouded leopard, and this may have led to the
mobbing bout described. Although Sunda Clouded
Leopards in Sabangau are predominantly active from
17:00-07:00 h, they are occasionally active during the
day (Cheyne & Macdonald, 2011; Cheyne et al., 2013;
Adul et al., 2015).
The Maroon Langurs could have moved towards the
direction of the gibbons’ alarm calls simply to investigate
the threat, or possibly they could distinguish the type
and nature of the calls. In either case, it appears that
these two primate species recognised the threat, and
thus by cooperating could be more successful at
deterring predation.

CONCLUSION

This rare event is an example of two primate species
cooperating to deter a predator, and provides further
insight into the dynamics of inter-species associations
of the primate community at Sabangau. It is evident
that both gibbons and langurs consider the clouded
leopard a threat that resulted in these two occasionally
competing species to cooperate.
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