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Abstract.— The Proboscis Monkey (Nasalis larvatus) is endemic to the Island of Borneo. It dominates from the
coastal areas to the headwaters of some major rivers. In Sarawak, its distribution occurred in coastal and swamp
areas based on previous studies. The population in the Bako National Park, Sarawak is fluctuating when compared
to previous studies. The total population of the proboscis monkeys is estimated about 306 individuals compared to
the lowest of 111 individuals in 2005. The fluctuating numbers of N. larvatus population is assumed to be at the
optimum carrying capacity Bako National Park. There are still large areas of habitat outside the Bako National
Park that can support the increasing population size that must be secured to protect a viable population in the long

term.
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INTRODUCTION

The total number of proboscis monkeys
living in Borneo is widely believed to
number in the tens of thousands and number
of publications and GIS information all
pointed to the fact that proboscis monkey
habitats are declining at the rate of about 2%
per year (Manansang et al., 2005).
Population size and trend in population size
have been found to be major indicators of
population health and viability (Reed et al.,
2003; O’Grady et al., 2004). So there is a
big question about how and why particular
ecological  factors influence  primate
individuals, groups and population (Wrang-
ham, 1980; van Schaik, 1983; Isbell 1991;
Sterck et al., 1997). While primatologists
have used a variety of approaches to address

these questions, the study of a particular
taxon across a range of ecological
conditions provides a particularly useful
framework for investigating key questions
about the interactions between primates and
their habitats (Strum and Western, 1982;
Davies, 1994; Doran et al., 2002; Morrogh-
Bernard et al., 2009; van Schaik et al.,
2009). Furthermore, habitat quality can have
important  implications ~ for  primate
populations on the individual, group and
population levels (Manansang et al., 2005).
For example, habitat quality can influence
individual reproductive success, group size,
and a population’s probability of persistence
over the next generations.

In Sarawak, based on information of
more than two decades, less than 1,000
animals are believed to be remaining in
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sparsely and patchily distributed populations
that are due to habitat loss and illegal
hunting (Bennett and Sabastian, 1988). The
areas found with existing N. larvatus
populations are in Bako National Park,
Samunsam Wildlife Sanctuary, Kuching
Wetland National Park, Maludam National
Park, Limbang-Lawas, Ulu Sebuyau and
isolated areas outside national parks such as
mangrove at Kampung Bako. The numbers
is declining due to the opening of coastal
areas for massive logging, shrimp farming
and oil palm plantations (Bennett, 1988;
Boonratana and Sharma, 1992; Yeager,
1992; Sebastian, 2000; Meijaard and
Nijman, 2000a; Soendjoto 2004;
Agoramoorthy, 2007). Some areas might be
due to die back of mangrove forest due to
natural causes, anthropogenic disturbances
and illegal encroachment (Meijaard and
Nijman, 2000).

In Sarawak, there are several areas that
had been gazetted as totally protected areas
such as national parks, wildlife sanctuaries
and nature reserves, such as Bako National
Park, Samunsam Wildlife Sanctuary,
Kuching Wetland National Park (previously
known as Sarawak Mangrove Forest
Reserve), Sebuyau National Park, Maludam
National Park, Rejang Mangrove National
Park and Niah National Park are totally
protected areas with sizeable populations of
N. larvatus. However, some areas have no
recent records or study being done, such as
in Niah National Park, Maludam National
Park, Rejang Mangrove National Park and
Sebuyau National Park. It was reported by
Salter and Mackenzi (1981) that the
populations are much dispersed, probably
occurring as at least three and possibly more
subpopulations with no migration or
emigration. The distribution reported to be
in the areas of Rejang Delta, Sungai Suai
and Niah areas in Miri, while the Limbang-

Lawas areas where their populations are
continuously with that in Brunei. It is also
reported by questionnaire survey in 1979 by
Sarawak Forest Department that it occurred
in Ulu Baram (Long Laput and Long Kasih)
and Ulu Limbang (Long Salidong) but there
is no known historic distribution of this
monkey recorded in those areas.

Kuching  Wetland  National  Park
previously was designated as a Ramsar Site
on the 8" November 2005. A study in this
area by William and Andrew (2010) found
the existence of N. larvatusis isolated but
secured as totally protected area although
the surrounding area is undergoing rapid
development and human settlement (Beavitt
and Tuen, 2010).

Sebuyau National Park was constituted
and gazetted on the 25" March 2010 has
recorded the presence of N. larvatus. In
2013 a sighting of the monkey was reported
by staff of Forest Department on field duty
in that area (Wan Omar Wan Wek per.
com.). This peat swamp area is known to be
the habitat of the Proboscis Monkey that can
support the survival of the population
although the surrounding areas were logged
and cleared for agriculture plantations.
(Salter and Mackenzi, 1981)

The Maludam National Park is one of the
largest peat swamp area constituted as
totally protected area still support a viable
population of N. larvatus despite the recent
invasion by illegal loggers. It was
previously reported that the minimum
population was 47 animals based on their
highest simultaneous count (Salter and
Mackenzi, 1981).

N. larvatus was not detected in Rajang
Delta which is now known as Rajang
Mangrove National Park (Salter and
Mackenzi, 1981). In 11 June 1981, one skin
of the monkey is seen in the logging camp
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by Forest Department (Salter and Mackenzi,
1985).

In the western area of Miri, Sungai Suai
and Sungai Niah, there were reports of N.
larvatus individuals. Recently researchers
from Universiti Malaysia Sarawak reported
sighting of the monkey during the field trip
in 2012 in the area and cannot be confirmed
whether it was in the Niah National Park
area (Millawati Gani and Ho Licia, pers.
comm.).

Another distribution record occurred in
Limbang-Lawas area, where the population
is continuous with that in Brunei and
possibly Sabah (1981). This is because these
three areas are sharing border with each
other and along the border are forested areas
that might be the habitat of proboscis
monkey. Recently study reported the
sighting of N. larvatus at Kuala Lawas
(Sundai, 2004). The existence of N. larvatus
are known outside the totally protected area,
in fragmented area, disturbed habitat and
area that had been opened for agricultural
plantations. There is immediate threat to the
populations that are found outside protected
area and are prone to illegal poaching.
Recently, it was reported by locals of
Sangkalan in Simunjan area that illegal
hunters Killed N. larvatus although there is
no record or history of the existing of the
monkey in the area. However the emergence
of the monkey in the area may due to the
effect of the forest clearance for agriculture
plantations, therefore, forcing the monkey
populations into smaller areas of less
suitable habitat. High densities can also be
an artifact of habitat fragmentation, forcing
proboscis monkey populations into smaller
areas of suitable habitat (Sha, 2006).

Proboscis Monkey is endemic to Borneo
occurring in Brunei, Indonesian Kalimantan
and Malaysian states of Sarawak and Sabah,
dominating the whole area of coastal habitat

as well as on the satellite islands of Berhala,
Sebatik and Pulau Laut (Groves, 2001,
Meijaard et al, 2008). In Sabah, large
populations are in the Kinabatangan flood
plain and around Dewurst Bay in the
Eastern Deltas. Brunei supports one
population in the estuaries. But the species
is in greater abundance in Kalimantan
(Indonesian Borneo) with the population
size range from 100 to 1,000 individuals
(IUCN 2012). The Indonesian populations
might be declining depending on the
pastand current threats due to conversion of
the coastal swamps to shrimp farming and
Pulau Kaget Nature Reserve population in
South Kalimantan has reportedly been
extinct since 1997 (Meijaard and Nijman,
2000).

Within Kalimantan large populations are
reported from Danau Sentarum Wildlife
Reserve, Gunung Palung National Park,
Tanjung Putting National Park and
Mahakam delta (Sabastian, 1994, Yeager
and Blondal, 1992). There are still other
areas remain unprotected with relatively
large populations of N. lavartus which
includes the delta of Sungai Sesayap, Sungai
Sembakung, Sungai Sebuku, Mahakam
Lake area, the freshwater and peat swamp
forest areas of Central Kalimantan and the
Kendawangan area (Meijaard and Nijman,
2000). In 1987, the estimated populations
within Kalimantan (Mackinnon, 1987) were
more than 250,000, with ca. 25,000
protected inside reserves. Considering the
figure is too high, Yeager and Blondal
(1992) made an adjustment to < 5,000
animals inside protected reserves. Recent
study by Clem and Hemanath (2007)
estimated the number of 7,500 animals
(Table 1). A reliable field survey with
standardized method could validate those
populations in Kalimantan.
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In Sabah, a higher population of 2-3000
animals was found in Kinabatangan River
and Dent Peninsula areas (Bennett and
Gombek, 1993). Study estimated about
5,907 individuals (Sha, 2006) (Table. 1)
which is much higher than the previous
estimates of 2,000 (Davies and Payne, 1982)
and 3,000 individuals (IUCN 1978). Habitat
loss and fragmentation cause by expansion
of human settlements, degradation due to
excessive extractive logging and conversion
of land to agriculture and aquaculture
farming are identified as the major threats to
the N. larvatus populations in Sabah
(Bennett and Gombek, 1993). In Brunei
(Salter and Mackenzie, 1985) reported about
420 individuals (Table. 1) dominating the
coastal swamp of the BruneiBay.

This present study updates current
information on the distribution and
population of N. lavartus in Bako National
Park, Sarawak, and provide some
information on threat on its long term
population viability and also identify the
implication from the loss of mangrove forest
and the non-appearance of monkey
population in areas outside the park that
there are regularly present, particularly,
Kampung Selabat.

TABLE 1. Population estimations of N. lavartusby
from previous authors

Region Numbers Reference Year

Brunei 420 Salter and 1985
MacKenzie

Sarawak 1,000 Bennett et al. 1987

Sabah 5,907 Sha 2006

Kalimantan 7,500 Clem and 2007
Hemanath

MATERIALS AND METHODS

Study area

Bako National Park is located about 30
km or 40 minutes’ drive and by boat
northeast of Kuching, lies between
longitudes 110°26’ to110°36° E and latitude
1°42° to 1°44° N, and altitude ranges from
sea level up to 244 meters (Hazebrock and
Abang Kashim 2000). Bako comprises a site
of 2,728 hectares (27.4 km?) and known as
the first and smallest national park in
Sarawak (Hazebrock and Abang Kashim
2000). The area is diverse with seven forest
types, namely, mangrove forest, kerangas
forest (keruing-ronang), kerangas (fire
padang and sempilor), riverine forest, mixed
dipterocarp forest (MDF), beach forest and
cliff vegetations and unstable slopes with 25
vegetation types (Ashton, 1971; Hazebrock
and Abang Kashim 2000, Zaini and llias,
2005). The park is inhabited by not only
proboscis monkeys but also 23 species of
mammals, such as bearded pig (Sus
barbatus), silver-leaf monkey (Presbytis
cristata), long-tailed macaques (Macaca
fascicularis) and colugo or flying lemur
(Galeopterus variegatus), 150 species of
birds and 24 species of reptiles (Hazebrock
and Abang Kashim 2000; Dzulhelmi and
Abdullah, 2009a, 2009b; Thayaparan et al.,
2013) including 22 species of bats in the
area were also recorded (Khan et al., 2007) .

Study method

Population estimation was done by direct
observation and by interviewing local
communities living around the Bako
National Park where N. larvatus was
commonly sighted (Fig. 1). The study
period was from December 2011 to
December 2012 to collect field data and
information in and around Bako National
Park. Most of the observations were done by
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FIGURE 1. Sampling sites: 1 to 3: Ulu Asam, 4: Telok Dalima, 5 and 6: Lintang Trail. 7 and 8: CIiff
vegetation, 9: Beach Tg Sapi, 10 and 11: Beach at Park Hq, 12: Sungai Asam, 13: Mnagrove Telok Asam, 14:
Telok Paku, 15: Pulau Lakei. Site and location where no sighting of N. larvatus: 16: Telok Kruing, 17:
Telok Limau, 18: Sungai Lakei 19: Telok Sibur, 20: Telok Tajur.

land transects, only some part of the park
like Pulau Lakei, Telok Keruing, Telok
Gador, Telok Tajor, Telok Limau, Telok
Sibur and Kampong Selabat mangrove
where we used outboard motor boat to reach
these places. Then on foot was mostly done
to follow every group that was sighted.
Some areas or locations of sighting were
feature with vertical cliff, huge boulders and
steep terrain could not be traversed and
observations were cancelled.

Survey was also done outside the park
area where N. larvatus was found to be
common. With a large area of healthy green
mangrove in Kampung Selabat was reported
to be a raging area and commonly present
even around the forested area in the village.

Interviewed local people on the status and
activities were also carried out.

RESULTS

Twelve land transects with a total of 26.6
kilometer in length were surveyed in Bako
National Park. But of 12 transects only
seven recorded the sightings of proboscis
monkeys (Table. 2). The number of
individual proboscis monkey per kilometer
is estimated at 0.15 with the total number of
306 individuals recorded. Two transect at
Tanjung Sapi and Telok Delima had the
highest number of abundance per kilometer
between 14 to 15 individuals.
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TABLE 2. Population estimated at different transect at Bako National Park, Sarawak.

No. Transect Length  Frequency No. of Abundance (per Abundance
(km) of survey individual frequency/survey) (individual/km)

1. TelokAsam 2.0 12 185 15.42 3.85

2. TelokAsam Mangrove 0.5 1 8 8.0 8.0

3. Lintang Trail 5.25 6 6 1.0 0.1

4. TanjungSapi 0.5 1 15 15.0 15.0

5. UluAsam 0.8 6 42 7.0 4.38

6. TelokDalima 0.25 1 7 7.0 14.0

7. TelokPaku 0.8 3 35 11.67 7.29

8. PulauLakei (Pa’ Amit) 1.0 2 8 4.0 2.0

9. TelokLimau 5.75 1 0 0 0

10. TelokKruin 15 1 0 0 0

11. TelokSibur 0.8 1 0 0 0

12. TelokTajor 2.75 1 0 0 0

13. Kampung Selabat 5.0 3 0 0 0
Total 26.6 39 306 7.85 0.15

The highest numbers of individuals at
15.42 were recorded at Telok Asam
sampling site followed by 15 individuals at
Tanjung Sapi and Telok Paku with 11.67
individuals. For Pulau Lakei, Telok Asam
Mangrove, Telok Dalima, Ulu Asam and

Lintang Trail it ranged from 4 to 8
individuals per survey.
From the 13 locations where the

proboscis monkeys were found, in seven
sites the monkeys were directly sighted and
in four others it was by indirect observation
i.e. vocalisation was heard as we entered the
areas. In one location at Kg Selabat it was
only reported by local villagers on its
existence but no proboscis monkey was
sighted during the survey. Most of the
sighting sites hadthe interference of human
and some group of proboscis monkeys were
habituated with the modified environment.
The mean sighting of proboscis monkeys
was 0.15 individuals / km, and was highest
for the Tanjung Sapi followed by Telok
Asam mangrove and Telok Dalima. Highest
numbers of proboscis monkeys were found

in Telok Asam (15.42 individuals per survey
occasion) and followed by Telok Paku
(11.67 individuals per survey occasion).
These areas consist of two types of forests
which are beach and mixed dipterocarp
forests. These two type forest offered a
diversity of plant species as food resource
and densely vegetation not only for feeding
but also to rest and night roosting. Sighting
frequency was, however, higher in these
areas due to the factor of availability of
foraging resources.

For the beach forest and the Park
Headquarter a group of one-male consisting
of 12 individuals sighted and this group had
been habituated to the environment of the
present human around. Earlier sighted the
group only consists of 8 individuals with
only one adult male (Fig. 2) but increased in
number to 12 individuals with two adult
males, 8 sub-adult males and two juvenile
males in the group. The behavior of fusing
and merging among the individual in the
group happened hence adding the number of
individual in the group.
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FIGURE 2. Adult male in the all-male group

The chance of sighting was very difficult
even though we could hear the vocal calls of
the male proboscis monkeys. So, the
observation seems to be more frequently in
the areas of Telok Asam, Lintang Trail and
Ulu Asam because of the direct sighting of
proboscis monkey can be easily done in
those areas.

Pulau Lakei which is part of Bako
National Park, possess the land features with
large boulders, cliff and kerangas type of
forest. The number of N. larvatus sighted on
the island is estimated at 3-5 individuals
which probably migrated (Fig. 3) from the
mainland about 100 meters distance. The
morphological feature, such as webbing
fingers and toes of this monkey is well
adapted for its swimming ability (Kombi and
Abdul, 2013).

The site adjacent to Lakei Island at
Sungai Lakei Besar, Sungai Lakei Kecil and

Sungai Tajor, there was no sighting of N.
larvatus in the areas although mangrove
forest at Sungai Lakei Besar are well
established to be the habitat of the monkey.
There was a call heard at Sungai Lakei
Kecil but it was too distant to confirm its
identity. The area of Telok Keruing where
there are patches of mangrove forest
reported to be the feeding area but N.
larvatus wasn’t sighted.

Apart from Bako National Park,
observation was also done outside the park
area at Kampung Salabat where a large and
healthy mangrove forest was present.
Although there were reports by residential
villagers of the presence of N. larvatus
around the forested area but during our
survey there N. larvatus was not sighted
(Table. 3).
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FIGURE 3. Proboscis monkey at Pulau Lakei

Threats

Hunting and farming are the threats to
the population of N. lavartus in Borneo.
Wildlife hunting appeared to be an
important supplement to rural people’s diet
including N. larvatus when opportunity
arises (Pfeffer, 1958, Caldecott, 1992).
Either than for food N. larvatus is
sometimes hunted for the highly valued
bezoar stones which are sometime found in
the intestines of this and other colobine
species. Habitat loss and fragmentation due
to expansion of human settlements is
identified as the major threat to proboscis
monkey populations in Sabah (Sha, 2006).
Proboscis monkeys have been recorded in
disturbed habitats of secondary growth near
human settlements; in remnant tidal forest
close to agricultural land, in selectively
felled forest (Kawabe and Mano, 1972,

e

P
9

~
v

P

Jeffrey, 1982, Salter and Mackenzi, 1985,
Salter et al., 1985); in a rubber plantation
(Sha, 2006); and we have seen them in
coconut plantations, thereby indicates a
certain degree of dietary plasticity and
habitat adaptability, but they are not known
to use many habitats, in particular, farmland
and permanent cultivations such as oil palm
(Sha, 2006). Habitat fragmentation and
degradation may impede movement,
dispersal and social activities of groups at
important resting sites (Sha, 2006).

In Bako National Park, threat of hunting
and loss of habitat does happen in and
around the park. Hunting may not be done
by local people living around the park as
they are all Muslims and consumption of
monkeys is forbidden. Hunting is usually
done by the Dayak people coming from
outside the surrounding area of the park and
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TABLE 3. Estimated population of N. larvatus based on previous authors and this study at Bako National Park,

Sarawak.
Salter & Brundellet.  Zaini Zaini Mohammad Present study
Mackenzie al- et. al. and llias SZhO%l;flezman (2013)
(1985) (1990) (2004)  (2005) (2005)
Population
Estimated  106-144 213 275 111 235 306
hunting is done in area of Kg Selabat  weather, food supplies, predation and

mangrove and at Telok Keruing and Telok
Limau. This area seems to secluded part of
the parks which is seldom visited by visitor.
Due to this activity the species are rare or
absent like the area in Kg Selabat mangrove
which is common places for the monkey.

As at Telok Asam mangrove, the die-off
mangrove regarded as the loss habitat for N.
larvatus. The area of feeding ground and
common places in Bako National Park to
observed or see the monkeys. The shortage
of this essential resources and limited food
availability and competition with other
primates in a long term of period will affect
the population in the area. Although Bako
National Park is a totally protected area, a
natural destruction on the habitat cannot be
avoided and beyond control and so as
hunting, negligence in enforcement will
create opportunity to illegal poaching. Even
though Bako National Park is totally
protected area cover under Rules and
Regulation, so as N. lavartus a totally
protected animal, IUCN (2013) and listed
under CITES Appendix I, if measured is not
taken to prevent or control what had
happened now the extinction of species could
happen.

DisCcuUsSION

There are many processes that can cause
fluctuations in population size such as
variation in the environment such as

decimation of the population or its habitats
by humans (Gilpin and Soulé, 1986).The
species may have the risk of extinction and
the existing populations seem too small to
be viable in the long term due to highly
isolated from population outside the park.
The estimate of 306 individuals in this
study is a minimum population estimate for
Bako National Park, bearing in mind that
not all areas in the park of suitable proboscis
monkey habitat and were excluded from this
survey.Although the estimate in this study is
much higher than the previous authors
(Table 2), it should not be taken that the
population had actually increased. We
cannot conclude whether the population has
increased or decreased over the last 20
years. The proboscis population of Bako
National Park is probably considered
completely isolated where surrounding the
park are human settlement and area
converted for agriculture purposes which
before would provide an important coastal
migration corridors from Bako, Kuching
Wetland to Samunsam. However, there is
strong evidence that the extant populations
are highly fragmented, with some
individuals still exist outside the park.
Shaffer (1981) identified various factors
that threaten viability or persistence of the
population and categorized it into
demographic stochasticity, environmental
variability, catastrophic variation, genetic
drift and inbreeding. These entire factors
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could threaten the persistence of the
population that falls below the minimum
viable size or MVP where the each factor
involve process which causes the small
population to wundergo fluctuation and
possibly further decline (Robert, 1993).
Soule (1980) suggested that the number of
50 and 500 individuals were effectsizes for
short term and Franklin (1980) for long
term. As for Bako National Park with 306
estimated individuals can be categorized in
this concept of MVP but under the
probabilistic nature of the extinction process
on some population are estimated over time

periods for designated population that
exposed to a specific scenario of
environment  conditions, threat  to

persistence and future management actions
(Brussed, 1985; Starfield and Bleloch, 1986;
Soule, 1987; Simberloff, 1988; Gilpin,
1989; Shaffer, 1990; Boyce, 1992; Burgman
et al., 1993). Gilpin and Soulé (1986)
stresses that the destabilizing stochastic
processes are synergistic various of
demographic, environmental and genetic
processes can exacerbate the instability
caused by other factors, causing what has
been depressingly referred to as extinction
vortices. Shaffer (1981) first defined an
MVP as the size at which a population has a
99% probability of persistence for 1000
years, but it might be more meaningful
biologically to consider it to be the size
below which a population’s fate becomes
determined largely by the stochastic factors
that characterize extinction vortices.

Based on a genetic study by Licia and
Abdullah  (2014), on control region
fragment, 13 out of 15 haplotypes are
clustered together and with the highest
haplotype diversity (h= 0.926) compared to
other populations. Apparently, this Bako NP
population may constitute an evolutionary
significant unit (ESU) that must be

preserved by the wildlife authorities in
Sarawak.

The park is an important site for the
conservation of proboscis monkey especially
the rocky coastline area which comprises
mangrove trees that includes young leaves
and growing tips of the mangrove Sonneratia
peat swamps and riverine forests (Rothschild,
1971; Kombi and Abdullah, 2013) (Fig. 4).
Bako National Park is an important eco-
tourism site, and the park is regularly visited
by local and foreign tourists in which the
popular species is proboscis monkey.

CONCLUSION

The fluctuation number of population of
N. lavartus at Bako National Park seem to
be normal when compare to the study done
since 1981 (Salter and Mackenzi, 1981).
There is no drastic increased or decreased in
number of population estimation done by all
researchers until 2012. The different in
number of estimation could be an error of
methodology that cannot be avoided. The
number of estimation might be the number
of caring capacity of the habitat that
accommodates the population in Bako
National Park.

The activity of illegal poaching should
be given priority to prevent and avoiding
extinction of this species (Meijaard and
Nijman, 2000). Surveillances in the area
reported to be prone to the activity of illegal
poaching. However large areas of habitat
protected cannot ensure the survival of the
species without persistent law-enforcement.
The large areas of habitat outside the park
should be gazette either as buffer zone or as
totally protected area to ensure that the
habitat is not convert or develop for the
purposed of agricultural. Reforestation of
mangrove area which had been naturally
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FIGURE 4. Young leaf grown on the trunk

loss due to natural causes should be done to
restore the habitat of the proboscis monkey.
Community-based ecotourism can bring
significant benefits to local communities
with  proper evaluation and control
mechanisms can avoid unethical and
irresponsible mass tourism activities (Sha,
2006).For ecotourism the species may serve
as the flagship for protected wetland areas
as long as ecotourism is well-guide and
disturbance levels can be kept low
(Meijaard and Nijman, 2000). Proximity of
humans to proboscis monkeys should be
prevented to avoid disturbance and
alteration of behaviors that are detrimental
to the long-term conservation of this
sensitive species (Sha, 2006)
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