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ABSTRACT. We report two cases of predation
and predation-related events on long-tailed
macaques and proboscis monkeys living in
sympatry in the lower Kinabatangan, Sabah,
Malaysia. An adult male Long-tailed macaque
was preyed on by an estuarine crocodile while
feeding on fruits at low tree branches above the
river. We found a solitary male Proboscis
monkey who has large wounds on the cheek
and left thigh. It would appear that the male was
injured by a large predator such as a Sunda
clouded leopard. These cases indicate the
strong predation pressure on primates who
habit in riverine forest as previously indicated.
For better understanding of anti-predation
strategies among primates, more information
on predation events is necessary.
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INTRODUCTION

Predation is an unavoidable factor when
discussing ecological and sociological features
of mammals (e.g., Korpimaki, 1996). With
respect to primates, there is no doubt that
predation is an important evolutionary force
that shapes their behaviour and ecology

(Cheney & Wrangham, 1987; Miller, 2002;
Miller & Treves, 2007; Isbell, 1994; Van
Schaik & van Noordwijk, 1985; Janson &
Goldsmith, 1995). However, predation events
are rarely observed and many of these reports
are anecdotal accounts. Thus, given the paucity
of records, the chronicling of events is essential
for the establishment of a more reliable
database for the analysis of predation patterns.

Long-tailed macaques (Macaca
Jascicularis) and Proboscis monkeys (Nasalis
larvatus) are river-refuging primate species in
Southeast Asia: they typically return to
riverside trees to sleep (van Schaik et al., 1996;
Matsuda et al, 2010). The Long-tailed
macaque (approximately 3 kg in body weight)
is one of the 19 species of the macaque group
living in multi-male multi-female groups
consisting of several males, females and their
offspring with a fission-fusion of subgroups
(van Schaik et al., 1983). Proboscis monkeys
are endemic to Borneo and are large (adult
male: ca. 20 kg; female: 10 kg), sexually
dimorphic and primarily arboreal colobine
primates (Napier, 1985; Schultz, 1942). Their
typical social unit is one male group consisting
of one adult male, several females and their
offspring. Major predators for both species are
pythons, several species of cats and crocodiles
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(Long-tailed macaque: van Noordwijk, 1999,
Proboscis monkey: Galdikas, 1985; Yeager,
1991; Matsuda et al., 2008). Their common
features for example riverine refuging, is
strongly suggested to be related to predation
threats by the above predators; and roosting in
trees along the river at night is relatively
effective in guarding against attacks from some
predators because they can approach the
monkeys only from the landward side
(Matsuda et al, 2011). Therefore, it is
necessary to augment information about
predation for further understanding of the
society and behaviour in these two primate
species.

In the present paper, we report two cases
of predation and predation-related events on
Long-tailed macaques and Proboscis monkeys
that live in sympatryin the lower Kinabatangan,
Sabah, Malaysia.

MATERIALSAND METHODS

We conducted this study in the riverine forest
along the Menanggul River, a tributary of the
Kinabatangan river in Sabah, Borneo,
Malaysia (118°30' E, 5°30' N) from January to
May 2012 (census five days per week). The
mean minimum and maximum temperatures
were approximately 24 and 32°C, respectively,
and total precipitation at the site was 2,510 mm
(June 2005-May 2006) and the river level
varied by approximately one metre daily
throughout the year (see Matsuda et al., 2009,
2010 in details). The riverine forest is inhabited
by Proboscis monkeys, Long-tailed macaques,
Pig-tailed macaques (Macaca nemestrina),
Silver langurs (Trachpithecus cristatus),
Hose's langurs (Presbytis hosei), Bormean
gibbons (Hylobates muelleri) and Orangutans
(Pongo pygmaeus). As reported by Matsuda et
al. (2008), Clouded leopards (Neofelis diardi)
and estuarine crocodiles (Crocodylus porosus)
are potential predators of Proboscis monkeys at
the study site.

We conducted boat-based observation
five days a week up to 6,000 m from the river
mouth early in the morning (0600-0900) and in
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the late afternoon (1500-1800). Through boat-
based observations, we recorded primate
species, their numbers, behaviour and location
of primates at riverbanks. In addition, we
performed ad libitum sampling on the river.

RESULTS AND DISCUSSION

Observation 1. Predation on an adult male
Long-tailed macaque by an estuarine
crocodile

An adult male Long-tailed macaque was
preyed on by an estuarine crocodile on 12
March 2012. From around 1200 hours, we
observed a group of Long-tailed macaques (40
m from our boat) on the right side of the
riverbank, at a distance of 2,520 m from the
river mouth. A few group members fed on fruits
of Cayratia trifolia (Vitaceae) on the lower
branches (1-3 m above the river). At 1230
hours, estuarine crocodile, 3-4 m in body
length, suddenly appeared on the surface of the
river and preyed on a male Long-tailed
macaque eating fruits at the lowest branch
(approximately 1m from the water). After the
predation, group members raised the alarm and
ran away.

The crocodile may look for a predation
opportunity from beneath the surface of the
water. Long-tailed macaques are often found
close to the river as they feed on fruits of C.
trifolia, usually found along rivers.
Additionally, these primates have an agonistic
behaviour. There is a possibility of greater
amount of food at the river bank compared to
the forest (van Schaik et al., 1996). In the late
afternoon on 9 February and 19 May 2012, we
observed twice a male Long-tailed macaque
chased by another male, jumped into the river
to escape. In addition, at the study site, we
frequently observed Long-tailed macaques
swimming across the river (Ikki Matsuda, per
obs), possibly to expand their ranging area for
searching food sources. For these reasons, the
riverine habitat seems to be worth for Long-
tailed macaques, despite high exposure to
predation threats from crocodiles. Further
studies to assess the cost and benefit of using
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the river and river bank among Long-tailed
macaques are necessary to understand the
primate's adaptation to these places. Anyhow,
to stand ready near long-tailed macaques
would be a proper feeding strategy for
crocodiles.

Observation 2. Suspected attempt at
predation on an adult male Proboscis
monkey by a Clouded leopard

At 0637 hours on 28 February, we found a
solitary male Proboscis monkey resting at a
tree (~5 m from ground level), at a distance of
1,000 m from the river mouth. We observed
wounds on the cheek and left thigh (Figure 1).
The cheek was cut horizontally for ~15 cm. The
thigh was hollowed widely. The estimated size
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Figure 1. An injured adult male proboscis
monkey; the individual were wounded on the
cheek and left thigh.
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of wounds on the length, the width, and the
depth were ~20 cm, ~6 cm, and ~4 cm,
respectively. At 1520 hours on 29 February, we
saw the same injured male moving on the
ground, at a distance of 1,200 m from the river
mouth. At 1715 hours the same day, we once
again found the male resting on a tree (~ 7 m
from ground level) at the same place (1,200 m
from the river mouth). Flies gathered on the
scars, and the male waved the flies away.
Throughout the two observation days
(approximately 33 h), the injured male moved
atleast 200 m along the river. In all observation
cases, the male was alone and we confirm that
there were no other primate groups including
Proboscis monkeys, within 200 m from the
male along theriver.

The male may have been injured by a
large predator such as a Sunda clouded leopard.
Inter-and intra-group agonistic behaviour in
Proboscis monkeys occur infrequently
throughout the year (Matsuda ef al., 2010,
2012) and even in all-male groups, no serious
conflicts are reported (Murai, 2004). In
addition, the scar on his thigh was observed to
be extremely large and could not have been
caused by another Proboscis monkey.
Crocodiles and Clouded leopards would be the
potential predator of Proboscis monkeys in the
study site (Matsuda, 2008; Yeager, 1991). If the
male was attacked by a crocodile while
crossing the river, the damage would have been
more serious. The morphology of the wounds
appears to be similar to a suspected predation
case on the Orang utan (11 cm long and 4 cm
deep) by a Clouded leopard in Danum Valley,
Sabah, Malaysia (Kanamori et al, 2012),
supporting the observation that this Proboscis
monkey male may have been attacked by a
Clouded leopard.

Due to his wounds, the injured male may
have difficulty in moving from one tree to
another. Proboscis monkeys are generally
arboreal where predation pressure is usually
lower compared to ground level, although in
locations that have less terrestrial predators
such as Clouded leopards, Proboscis monkeys
are known to frequently travel on the ground
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(Bernard et al., 2011). A Clouded leopard was
reported to have attacked infant and juvenile
Proboscis monkeys at the study site (Matsuda
et al., 2008), suggesting that the injured male
Proboscis monkey walking on the ground was
most likely exposed to  high predation
pressure. This supports the assumption that this
Proboscis monkey could not travel properly
from tree to tree because due to the severity of
his wounds. Since we did not see the male for
seven months after the last observation day, and
factoring in Proboscis monkeys typically
return to riverside trees to sleep (Matsuda et
al.,, 2011), it is possible to consider that the
male has died. This may be due to the fact the
male could not forage on trees due to his serious
wounds. There is also a possibility that the male
was preyed on while walking on the ground.

Matsuda et al. (2011) suggests that
sympatric primate species in this study site, i.e.,
Proboscis monkeys, Long-tailed macaques,
Pig-tailed macaques, Silver leaf monkeys,
Gibbons and Orangutan, are exposed to a
relatively high predation pressure by terrestrial
predators, and to avoid them during night, these
primates prefer to use the riverine habitat at
night. However, Matsuda ez al. (2011) does not
discuss the effects of the threat of aquatic
predators on their behaviour as there is no
observation of predation/predation-related
events by aquatic predators in this study site.
Therefore, the first case reporting of predation
on a primate species by a crocodile in the study
site is worth considering in terms of the effects
of predation threats by aquatic predators on
primate behavioural strategies against such
attacks. We confirm that the predation pressure
on Long-tailed macaques and Proboscis
monkeys by terrestrial predators would be
strong as it has been previously indicated, and it
must be the prime fatal peril for primates. For
better understanding of anti-predation
strategies among primates, more information
on predation/predation-related events through
direct observation, is necessary.
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