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NEWS AND PERSPECTIVES
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Abstract We present the first evidence for consumption
of meat by a wild Bornean orang-utan (Pongo pygmaeus).
Meat-eating has been reported in Sumatran orang-utans,
specifically the hunting and consumption of slow lorises
(Nycticebus coucang), but loris-hunting behaviour has not
been observed in the Bornean species and meat of any
species is essentially absent from their diet, with only two
anecdotal reports of vertebrate meat consumption prior to
this current finding in over 40 years of study. In August
2012 an unhabituated adult flanged male orang-utan was
observed eating an adult horse-tailed squirrel (Sundasciu-
rus hippurus) carcass in the Sabangau peat-swamp forest,
Central Kalimantan. We suspect this to be a case of
scavenging, never reported previously in a Bornean orang-
utan.
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Introduction

Orang-utans (Pongo spp.) are predominantly frugivorous,
but their diet also regularly includes a variety of other
foods including leaves, flowers, bark and invertebrates
(Russon et al. 2009). There are, however, a few instances
in which orang-utans have been observed eating verte-
brate meat. The cases published to date are from the
research sites of Ketambe and Suaq Balimbing in North-
ern Sumatra. At Ketambe, two adult female orang-utans
(Pongo abelii—one formerly rehabilitated and one wild)
were observed to hunt slow lorises (Nycticebus coucang)
on at least nine occasions, through a clear process of
catching, killing and eating the prey (Utami and van
Hooff 1997; Hardus et al. 2012). At Suaq Balimbing, one
wild flanged male and two wild adult females were sim-
ilarly observed to catch and eat slow lorises on one
occasion each (van Schaik et al. 2009). In another
account, a wild Sumatran adolescent female was reported
to have eaten a gibbon (Hylobates lar) carcass, which
appeared to have been scavenged (Sugardjito and Nur-
huda 1981); this incident is now disputed as an episode of
scavenging and thought to be another case of orang-utan
predation of a slow loris (Rijksen and Meijaard 1999;
Hardus et al. 2012). On Borneo, there are only two known
accounts of orang-utans (Pongo pygmaeus) eating verte-
brate meat. In Gunung Palung National Park (West Kal-
imantan) a wild juvenile female was seen catching and
eating a rat (Knott 1999a), and in Tanjung Puting National
Park, volunteers reported seeing a male orang-utan eat
two baby squirrels from a squirrel nest (Dale 1986).

In this report, we document an event of meat-eating by a
wild Bornean flanged male orang-utan (Pongo p. wurmbii).
This individual was observed eating a squirrel carcass,
which he appeared to have scavenged. We suggest that this
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is the first documented case of scavenging by a Bornean
orang-utan, as well as the first fully documented report of
an orang-utan eating squirrel meat.

Methods

The incident of meat-eating was observed during the dry
season on 6th August 2012, during data collection on male
ranging behaviour in the Sabangau peat-swamp forest,
Central Kalimantan, Indonesia. This is the first instance of
this behaviour in over 16,000 h of observational follow
data, since the research project began in 2003.

This research was carried out as part of the OUTROP-
CIMTROP multi-disciplinary research project in the Nat-
ural Laboratory of Peat Swamp Forest (2°19.002'S,
113°54.483'E). This is an area of selectively logged mixed
peat-swamp forest within the greater Sabangau ecosystem
(Fig. 1). This 5300 km? of continuous forest is home to the
world’s largest remaining orang-utan population, estimated
to number 6900 individuals (Morrogh-Bernard et al. 2003;
Wich et al. 2008). These orang-utans are the south-west
Borneo subspecies (Pongo p. wurmbii), and no ex-captive
or rehabilitant orang-utans have ever been released in the
area.

The data presented here are direct observations by the
first author.

Results

The subject of this report is a wild, unhabituated flanged
male orang-utan, never previously followed by the obser-
vation team (Fig. 2a). He was found by the first author and
his assistant at 1025 h local time on 6th August 2012,
3.85 km from the forest edge and 5.3 km from the
Sabangau River (2°20.572'S, 113°53.186'E). He displayed
no unusual behaviour while being followed by the obser-
vers, and proceeded to travel 160 m through the forest in a
westerly direction during the first hour of the follow
(Fig. 3). He travelled in the trees and did not descend to the
forest floor during this time.

At 1131 h he stopped in a tree at a height of 10 m and
began to eat an item in his hand. Observations were ini-
tially obstructed as the orang-utan continually turned his
back on the observers as they attempted to get a clearer
view from different angles. Crunching noises were heard,
and the item being eaten was later identified as a squirrel
carcass of size and colour consistent with an adult horse-
tailed squirrel (Sundasciurus hippurus). The orang-utan’s
acquisition of the squirrel was not observed; there was no
sign of a chase, no squeals had been heard leading up to
this feeding bout, and there was no fresh blood from the
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carcass; we reason, therefore, that the squirrel was proba-
bly already dead and that the orang-utan found it in the
trees.

At the point when clear observations of the event were
possible, the head was already missing from the squirrel
carcass (Fig. 2b, c). The orang-utan, although occasionally
using both hands, primarily held the carcass in his left
hand, whilst pulling at the carcass with his teeth (Fig. 2d,
e). At 1153 h the entrails of the squirrel were dropped
(Fig. 2f), but every other part of the carcass was chewed
and swallowed, including bones, skin, fur and tail. The
total time spent feeding on the carcass was 41 min. At
1212 h, the intestines and contents were all that remained
and the orang-utan moved to another tree nearby and
started eating leaves. He continued eating leaves until
1236 h, and then proceeded to travel through the forest in a
westerly direction again.

No other orang-utans or other primates were observed in
the area during this event.

Discussion

Eating of vertebrate meat by Bornean orang-utans (Pongo
pygmaeus) is a very rare occurrence. In 2200 days of follows
of 55 individuals between 2003 and 2012 (over 16,000 h of
observations) in Sabangau by H.C.M.-B. and colleagues, no
observation of an orang-utan eating a vertebrate has previ-
ously been witnessed. This is the first fully documented
observation of meat-eating by an orang-utan in Borneo.
Whilst previous accounts of meat-eating by Sumatran
orang-utans (P. abelii) are described as opportunistic
(Utami and van Hooff 1997), in all cases the prey was
seized and killed by the orang-utan. Hardus et al. (2012)
describe the orang-utans making abrupt diversions to their
direction of travel within 40 m of the slow-loris capture,
and returning to their original travel path at the end of the
feeding bout, which can be interpreted as a meaningful
intention to catch the loris; the hunting process appears to
follow a set pattern where the orang-utan stuns the loris by
hitting it, either grabs the body directly or moves to the
ground to retrieve it, if it has fallen from the tree, and kills
it by biting the head (Utami and van Hooff 1997; Hardus
et al. 2012). In the observation of this Bornean male, there
was no discernible change in the orang-utan’s travel
direction, either before or after the meat-eating event
(Fig. 3); no chase occurred, and the orang-utan did not
come to the ground to retrieve the prey. Unlike slow lori-
ses, horse-tailed squirrels are diurnal, and usually travel
and feed in small trees in the lower and middle understorey
and occasionally on the ground (Payne et al. 1985;
Haslauer 2010). Few predators can chase and capture adult
horse-tailed squirrels, as they are agile climbers and rely on
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Fig. 1 Map of the Sabangau
Forest ecosystem, with the
Natural Laboratory of Peat
Swamp Forest (research area)
highlighted. Adapted from
Ehlers Smith and Ehlers Smith
(2013)
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this agility and vigilance to avoid predation (Payne et al.
1985; Haslauer 2010). Thus, it is unlikely that a male
orang-utan would be capable of chasing and catching a
healthy adult horse-tailed squirrel. Combined with the lack
of squealing and lack of blood on the carcass, this would
suggest the orang-utan obtained this squirrel by scavenging
rather than hunting and killing, although we cannot rule out
the possibility that the squirrel was alive when first
obtained by the orang-utan. There are few reports of
scavenging by non-human primates (Butynski 1982b), and
scavenging by an orang-utan is described in only one
published report: Sugardjito and Nurhuda (1981) observed

a Sumatran female eating a carcass in Ketambe. Although
their account is now believed to be another instance of
capture and consumption of a slow loris (Rijksen and
Meijaard 1999; Hardus et al. 2012), our observation pro-
vides further evidence that, albeit rarely, orang-utans may
scavenge meat. This event adds a new important record to
the brief catalogue of reports on scavenging by non-human
primates.

The male orang-utan repeatedly turned his back on the
observers in the early stages of the feeding bout, which
mirrors the behaviour of adult Sumatran females towards
their offspring when feeding on slow loris meat. They
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Fig. 2 a The subject of this observation, a wild, unhabituated adult
flanged male orang-utan. b, ¢ First clear view of the meat-eating
behaviour. d, e The orang-utan was observed pulling the carcass

actively resist food-sharing by turning their backs or
slapping the offspring (Utami and van Hooff 1997). The
head of the squirrel was missing by the time full obser-
vation of the carcass was possible. This is consistent with
the feeding pattern observed in Sumatran orang-utans eat-
ing loris carcasses, in which the head is invariably eaten
first (Utami and van Hooff 1997; Hardus et al. 2012). The
squirrel carcass was not observed before the orang-utan
started eating it, however, so it is possible that the head was
already missing before the carcass was acquired. In three
observations of Sumatran orang-utans eating fresh-caught
slow loris in 2007 and 2008, feeding times ranged from 140
to 244 min (Hardus et al. 2012), but, in this event, the
Bornean male fed on the squirrel carcass for just 41 min.
Horse-tailed squirrels are generally smaller than slow
lorises, with bodyweight of 260-365 g for horse-tailed
squirrel compared with 230-610 g for slow loris (Payne
et al. 1985); nevertheless, it would seem that the Bornean
male in our observation may have consumed the squirrel
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through his teeth. f The intestines and contents were the only remains
of the squirrel carcass after the feeding bout. All photographs © Ben
Buckley 2012

carcass at a faster rate than previously observed in other
meat-eating orang-utans. In the Sumatran cases, either all
parts of the carcass were consumed or small pieces of skin
or bone remained at the end of the feeding bout (Utami and
van Hooff 1997; Hardus et al. 2012); in the case reported
here, some intestines were dropped during the feeding
bout, but no skin or bone remained at the end. The speed
and efficiency with which the orang-utan devoured the
carcass may indicate prior experience of eating vertebrate
meat, but the deduction that this may have been an act of
scavenging rather than hunting would point to it being a
chance event.

This observation took place 1.5 km deeper into the
forest than all previous orang-utan follows, in a transitional
habitat between the relatively high-productivity mixed-
swamp forest and the lower-productivity low-pole forest
(Fig. 3; see Page et al. 1999 for habitat sub-type descrip-
tions). Orang-utan densities are twice as high in mixed
swamp forest than in the low-pole forest (Morrogh-Bernard
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et al. 2003). It is possible that presumed lower food
availability in this habitat had an influence on this indi-
vidual’s choice of diet. In Sumatra, a correlation between
low fruit availability, especially low ripe-fruit availability,
and increased slow-loris eating suggests that loris may be
considered a filler fallback food for Sumatran orang-utans
(Hardus et al. 2012). During the month in which this event
was observed, August 2012, the fruit availability of known
orang-utan food species was higher than the other months
of 2012, and also higher than 68 % of all months between
2003 and 2012. As such, low food availability, in this
instance, cannot be the reason why this behaviour occurred.

Nevertheless, opportunistic experimentation with novel
food sources is likely to be an important survival mecha-
nism during periods of food scarcity and extreme negative
energy balance. In a study on feeding behaviour in the
mixed peat-swamp forest at Sabangau, Harrison (2009)
showed that flanged males have the highest daily
metabolisable energy intake of all the age—sex classes, and
yet their energy intake was still markedly lower than the
estimated energy expenditure (based on Knott 1999b) for
their class in all months of the study. Although there were
no significant differences in overall diet composition
between the different age—sex classes, flanged males had
lower energy intake during periods of low fruit and flower
availability, and obtained significantly more of their energy
from protein sources during these periods (see Harrison
2009). Thus, it is possible that the negative energy balance
experienced by flanged males at Sabangau, especially
during periods/in areas of low fruit availability, contributed

to the attractiveness of squirrel meat as a food source for
this individual. Although the peat swamps of Sabangau are
reckoned to be a low-productivity habitat, with consequent
frequent periods of negative energy balance in its orang-
utans (Harrison et al. 2010), energetic stress is unlikely to
be the sole driving factor behind this incident, given the
high frequency of observed negative energy balance across
the orang-utan population and the extreme rarity of meat-
eating events.

All but one of the previous reports of meat-eating by
orang-utans involve adult females; this contrasts with
vertebrate hunting in other primate species, in which males
are the predominant hunters. The female bias in vertebrate
capture among orang-utans may be because females spend
longer than males foraging for insects, and it is during
these foraging periods that lorises are encountered (van
Schaik et al. 2009). In Ketambe, Sumatra, in 40 years of
behavioural research, almost all observations of meat-eat-
ing are limited to a single wild adult female and her infant
(van Schaik et al. 2009; Hardus et al. 2012), highlighting
the individuality of diet choice. Orang-utans who have
been observed to catch lorises appear to be adept and
experienced at it, and there is only one report of an orang-
utan failing to acquire prey that it was hunting, when a
female in Suaq Balimbing successfully slapped a slow loris
out of a tree, but then failed to retrieve it on the ground
(Hardus et al. 2012). Thus, it has been suggested that
orang-utan predation may be an idiosyncratic trait (Utami
and van Hooff 1997) or a cultural behaviour (van Schaik
et al. 2003), as an explanation for why certain individuals
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show habitual hunting behaviour, whilst others in the same
population do not.

In the wider context of primate diets, meat-eating
behaviour is found to vary widely between ape species.
Active-pursuit hunting for meat is reported from all studied
populations of chimpanzees (Pan troglodytes spp.) preying
on 32 species of mammal (Goodall 1968; McGrew 1983;
Boesch and Boesch 1989; Uehara 1997; Mitani and Watts
2001). A group of wild black-crested gibbons (Nomascus
concolor jingdongensis) have been observed to attack, kill
and eat giant flying squirrels on four occasions in China
(Fan and Jiang 2009). Instances of opportunistic hunting
have been observed in bonobos (Pan paniscus), preying on
flying squirrels, monkeys and duiker (Badrian and Malenky
1984; Thobe 1992; Surbeck and Hohmann 2008). Gorillas
(Gorilla spp.) are known to eat insects (Tutin and Fer-
nandez 1992), but are not generally considered to eat
vertebrate meat in the wild. Amongst monkey species,
meat-eating is also prevalent in populations of baboons
(Papio spp.; Altmann and Altmann 1970; Harding 1975;
Strum 1975, 1983), capuchins (Cebus spp.; Fedigan 1990)
and vervet monkeys (Cercopithecus aethiops; Struhsaker
1967; Kavanagh 1978), and reported occasionally in blue
monkeys (Cercopithecus mitis; Butynski 1982a), among
others. These species adopt an opportunistic strategy of
simply grabbing the prey or chasing it for a short distance,
similar to that of Sumatran orang-utans, in contrast to the
strategic co-operative pursuit employed by chimpanzees
(Teleki 1975).

The other primate species in which hunting is recorded
are all group-living species in which meat sharing with
unrelated individuals could lead to mating advantage,
proposed as the meat-for-sex hypothesis (Mitani and Watts
2001; Stanford et al. 1994a; Teleki 1973). This is unlikely
to play a role in orang-utan meat-eating behaviour: in no
observed instances of slow-loris capture did the individual
share the meat with unrelated individuals (Utami and van
Hoof 1997). Hunting in chimpanzees is predominantly a
male activity (McGrew 1992) and is attributed to the male-
social-bonding hypothesis (Mitani and Watts 2001; Mitani
et al. 2002; Takahata et al. 1984); but this male bias may
be absent when meat acquisition is more opportunistic,
such as seizing small ungulates, e.g. blue duiker (Philan-
tomba monticola), bushbuck fawns (Tragelaphus scriptus)
(Takahata et al. 1984; Uehara et al. 1992) or bushbaby
(Galago senegalensis; Pruetz and Bertolani 2007). Due to
the semi-solitary nature of orang-utans, social-learning
opportunities are limited compared with other primate
species, but on Sumatra females are more gregarious, and
party sizes of females at Suaq Balimbing are comparable to
those of female forest chimpanzees (van Schaik 1999;
Wich et al. 1999). This may contribute to the female bias
seen in loris-hunting behaviour (van Schaik et al. 2009).
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Scavenging by wild non-human primates is uncommon,
and in cases where it occurs it is almost exclusively limited
to carcasses which are fresh (Butynski 1982b; Ragir et al.
2000). It is suggested that, within primates, carrion
avoidance is a dietary strategy developed in response to
experiences of gastro-intestinal disease associated with
contaminated meat (Ragir et al. 2000). The extreme rarity
of observations of meat-eating and scavenging events in
orang-utans means that vertebrate meat cannot be consid-
ered a normal part of their diet, and as such it may be that
learned avoidance behaviours are absent from a species
that eats meat so infrequently. As noted by Russon et al.
(2009), however, the increasing evidence that different
populations of wild orang-utans eat meat, albeit rarely,
points to this behaviour being a feature common to the
great apes and not one that emerged in a more recent
ancestor of Homo and Pan.
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