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INTRODUCTION

and dominated by genera such as Gymnostoma, Dacrydium, Cotylelobium
and Dacrydium. Pitcher plants can be observed in the more open areas. Mixed
dipterocarp forests are mostly confined to the hills (Bukit Keruing and Bukit
Gondol) in the south-eastern part of the National Park and on patches of
elevated, well-drained terrain elsewhere. Mixed dipterocarp forests have rich
flora with tall trees, such as members from Anisoptera, Dipterocarpus, Shorea,
Dryobalanops, Artocarpus and Lithocarpus. A network of trekking trails and
plank walks links the various habitats. This leaves the central and the south-
eastern section of the Park relatively undisturbed as a core conservation area.

Promoting protected areas as tourist attractions has the potential to spur
socioeconomic growth, as well as engage the public in conservation and
management. Local communities can play an essential role in assisting the
authorities detect environmental change and in managing natural resources
through traditional ecological knowledge. Therefore, synergy between
scientific research and traditional knowledge should be regarded as central for
biodiversity conservation.

This modest compilation provides updated information on many elements
of the biodiversity of Bako National Park and the species of conservation
importance there, as well as highlight its ecotourism potential and the response
of local communities for future management decisions.

Fig. 1. Topographic map of Bako National Park. Map copyright: Hans Hazebroek.
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as bulwark against disruptive events, and it is believed that a well-
managed protected area provides shelter for biodiversity. In Sarawak,
protected areas are categorized into National Parks, Wildlife Sanctuaries, and
Nature Reserves, each with different roles. National Parks and Nature Reserves
are open to public, whereas access to Wildlife Sanctuaries is restricted.
Gazetted in 1957, Bako is the oldest National Park in the State, and covers
an area of ca. 2,727 hectares of land. It provides 17 jungle trekking routes,
with the Telok Kruin trail being the longest route at 10 km, a stroll through
can take up to seven hours. The Park is located north-east of Kuching city; the
headquarters, Telok Assam, reachable by a 20 minute boat trip from the jetty
in Kampung Bako. Despite the modest size, the Park harbours seven types of
habitats: 1) beach forest, 2) Kerangas forest, 3) mixed dipterocarp forest, 4)
mangrove forest, 5) Nipah (a genus of mangrove-habitating palm) forest, 6)
cliff forest, and 7) shrubland.

Protected areas, both on land and in water, are internationally recognised
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Fig. 1. Map showing spatial distributions of large mammals in Bako National Park.
Colours indicate occurrence intensity, ranging from green (low) to red (high).
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Fig. 2. Smooth-coated Otter is found in lowlands and floodplains. Severe habitat
exploitation and destruction are threats that have pushed the species towards extinction.

Fig. 3. The Bearded Pig practices a basic social structure, where the primary unit is
made up of a mother with her litter. It can travel in a large group of over a hundred
individuals, influenced by food availability, synchronized with the flowering and
mast-fruiting season.

Bako National Park sustains coastal habitats and offers refuge to the
Bornean endemic and protected Proboscis Monkey (Nasalis larvatus). Its
specialized diet restricts its distribution to water bodies, and is a major draw
to the Park, that attracted around 50,000 visitors in 2017. The closed canopy
Kerangas forest and shrubland with stunted trees are the dominant vegetations.
Additionally, the Park has stunning beach forests, accessible by boat or via
jungle routes. The beach vegetation comprises 15 to 20 plant species, and
transitions into swampy ground or to mixed dipterocarp forests.
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Mammals are amongst the most threatened group, due to habitat loss
and fragmentation and have been considered reliable indicators of ecosystem
quality and, therefore, utilized for many monitoring and assessment programs
worldwide. Borneo is home to 247 mammalian species, with 48 mid-sized to
large-bodied terrestrial mammals, including many predators in complex food
chains, seed-dispersers, architects, predator regulators and model species.
They are also used as flagship, umbrella, and indicator species for landscape
conservation. Our studies were conducted to document mid-sized to large
mammals between the years 2013 and 2016.

A total of 10 camera stations were installed in mixed dipterocarp forests
from March 2011 to July 2013. Another 11 camera stations were deployed
in the beach forests (above 10 m asl) along Teluk Delima, Teluk Assam,
Teluk Paku, Teluk Pandan Kecil and Pandan Besar, Teluk Tajor, and Teluk
Sibur, from May 2016 to March 2017. This led to the accumulation of 9,540
camera trap nights and yielded 3,929 independent photographs. A total of
14 species from eight families were recorded (see Checklist). Mammals of
high conservation priority, such as the Sunda Pangolin (Manis javanica),
classified as Critically Endangered, and the Proboscis Monkey (Nasalis
larvatus), are considered Endangered. The Bearded Pig (Sus barbatus) and
the Otters (Asian Small-clawed Otter Aonyx cinereus and Smooth-coated
Otter Lutrogale perspicillata) are listed as ‘Vulnerable’ in the [UCN Red List.
One species is considered Totally Protected, while another 11 are Protected
under the Sarawak Wild Life Protection Ordinance 1998. The most frequently
photographed were the Bearded Pig, the Long-tailed Macaque, and the Lesser
Mousedeer. Large herbivorous mammals, such as the Sambar Deer and
Barking Deer, were unrecorded during our camera trap survey.

Fig. 4. The Long-tailed Macaque, also known as Crab-eating Macaque, has high
tolerance for disturbance and is well-adapted to human-modified habitats.
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A total of 12 species with 362 independent events were recorded in 2013,
while 10 large mammals, with 3,567 independent events, were recorded in
2016. The Asian Small-clawed Otter, Masked Palm Civet, Small-toothed
Palm Civet, and Sunda Pangolin were recorded in 2013. The Smooth-coated
Otter and Thick-spined Porcupine were recorded in 2016. The most recorded
in 2013 were the Long-tailed Macaque, Bearded Pig, and Proboscis Monkey.
In 2016, the Bearded Pig, Long-tailed Macaque, and Lesser Mousedeer were
frequently recorded. The Long-tailed Macaque was photographed at all the
camera locations in 2013 and 2016. The absence of the Flat-headed Cat
(Prionailurus planiceps) in the current checklist for the Park suggests a need
for further exploration, as this species was recorded in 2009.

The species richness of large mammals in Bako appears relatively low
compared to other protected areas, such as the Gunung Pueh National Park
and Gunung Gading National Park, which recorded 22 and 20 species,
respectively. Nevertheless, Bako National Park, which shows several habitat
types, recorded relatively higher species richness than Santubong National
Park (12 species). The relatively lower species richness in the coastal and

Fig. 5. The dietary specialist, Proboscis ~ Fig. 6. The Leopard Cat is commonly

Monkey, is the umbrella species used in  sighted near forest edges and is widely

gazetting Bako National Park. distributed in secondary forests. Photo:
Indraneil Das.
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heath forests than in the mixed dipterocarp forest may be due to the forest
structure itself, with relatively low plant diversity. Habitats with higher
complexity tend to sustain a higher concentration of species richness. The
littoral and alluvial forest systems are significantly less complex than the
mixed dipterocarp forests, supporting lower species numbers.

Species distribution (Fig. 1) highlights that large mammals are
concentrated in areas further west and south, from the Park Headquarters and
near Teluk Sibur. Low species richness was recorded along the eastern parts,
especially near the Tanjung Rhu areas. A total of 12 species of large mammals
were recorded in the mixed dipterocarp forest. The Long-tailed Macaque,
Mousedeer and Bearded Pig appeared to be generalists and were recorded
from both types of forests. The Asian Small-clawed Otter, Masked Palm
Civet, Small-toothed Palm Civet, and Sunda Pangolin were only recorded
from the mixed dipterocarp forest. The Smooth-coated Otter and Thick-spined
Porcupine were detected only in beach forests. The Park thus provides a range
of critically essential habitats to support the long-term persistence of many
threatened, sensitive species of conservation importance. Therefore, the site’s
ecological integrity needs to be preserved to support and maintain the diverse
mammalian community.

Checklist
Large mammal recorded at Bako National Park. Abbreviations: WLPO 1998
= Wild Life Protection Ordinance 1998, IUCN = The IUCN Red List of
Threatened Species, CITES = Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora, TP = Totally Protected Species, P
= Protected Species, N/A = Not Available, I = Species listed under CITES
Appendices I and II = species listed under CITES Appendices II and III =
Species listed under CITES Appendix III, LC = Least Concern, NT = Near
Threatened, VU = Vulnerable, EN = Endangered.

Conservation
Order/ Scientific/ Independent Naive Status
Family Common Events Occupancy 9 z A
Name =8 S E
B = o
2013 2016 T 2013 2016
ARTIODACTYLA
Tragulus kanchil
Tragulidae Lesser 32 291 323 04 05 NA LC NA
Mousedeer
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Conservation
Order/ Scientific/ Independent Naive Status
Family Cominon Events Occupancy 9 4 Z
Name 52 © =
z - = O
2013 2016 T 2013 2016
Tragulus napu
Greater 17 9 26 04 02 NA LC NA
Mousedeer
Suidae Sus barbatus 68 1947 2015 08 1.0 NA VU NA
Bearded Pig
CARNIVORA
Prionailurus
Felidae bengalensis 2 12 14 02 02 P LC 1II
Leopard Cat

Aonyx cinereus
Mustelidae Asian Small- 2 - 2 0.1 - P Vu 1
clawed Otter

Lutrogale
perspicillata
Smooth-
coated Otter

Paguma larvata
Viverridae Masked 1 - 1 0.1 - P LC N/A
Palm Civet

Paradoxurus
hermaphroditus
Common

Palm Civet

3 57 60 0.3 0.7 P LC N/A

Arctogalidia
trivirgata
Small-toothed
Palm Civet

2 - 2 0.2 - P LC N/A

PHOLIDOTA

Manidae Manis javanica - 303 - P C 1
Sunda Pangolin

PRIMATES
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Conservation
Order/ Pl i Independent Naive Status
Family S Events Occupancy 9 z 4
Name & & S g
2" = o

2013 2016 T 2013 2016

Macaca
fascicularis
Long-tailed
Macaque

Cercopithecidae 165 1125 1290 1.0 1.0 P ILC | I

Nasalis larvatus
Proboscis 40 60 100 04 0.5 TP EN I
Monkey

RODENTIA
Hystrix
brachyura

Malayan
Porcupine

Hystiricidae 27 57 84 04 03 P LC N/A

Hystrix
crassispinis
Thick-spined
Porcupine
Total species 12 10 14

Total no of
independent events

6 6 - 0.1 P LC N/A

362 3567 3929
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This work takes the readers through a journey through several unique
ecosystems within Bako National Park, highlighting many inhabitants on
the way, from humble insects, such as mosquitoes and dragonflies, to the
charismatic species, including the Proboscis Monkey and a rich assemblage
of shorebirds that draw tourists by the thousands to the Park.

Bako is rich in biodiversity and accessible throughout the year via a short
boat ride to the Park headquarters. From this vantage point, an eager tourist
will be able to easily access the various habitats represented, including mixed
dipterocarp forests, mangrove forests, cliff forest, beach forests, Kerangas, as
well as mudflats, each with its unique biodiversity. The Park is also home to
several endemic species, as well as species of conservation importance, upon
which substantial ecotourism activities are based.

Bako National Park’s rich ecosystems are presented through images and
text accounts in this volume, which is based on field research, that reiterates
their value for naturalists, tourists, as well as researchers. This book aims
to enlighten stakeholders and present information on species biology and
distribution to nature enthusiasts.

The chapter on geology and geomorphology sets the scene for the book.
The wildlife aspects cover species from an array of taxa that includes plants
and invertebrates, to fishes, herpetofauna, birds and mammals, rounded up

with the ecotourism potential of the Park.

Research in Bako National Park was possible thanks to the generosity of
various government agencies through research grants to Universiti Malaysia
Sarawak. The project is aimed at assessing the area’s biotic diversity, examine
anthropogenic elements, and finally, to develop an applicable environmental
model for ecotourism.
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Jayasilan Mohd-Azlan (left) earned his doctoral degree from
Charles Darwin University for his work on mangrove avifauna
of Australia. He is currently the Director of the Institute of
Biodiversity and Environmental Conservation, Universiti
Malaysia Sarawak.

Mohamad Kadim Suaidi (middle) is the Vice Chancellor of
Universiti Malaysia Sarawak since 2013, and hails from Kampung
Bako. He is passionate about community engagement and
sustainable development in relation to biodiversity conservation.
The university’s visibility and recognition at the global stage is
one of his main achievements.

Indraneil Das (right) received his doctoral degree from the
University of Oxford, and was a Fulbright Fellow at the Museum
of Comparative Zoology, Harvard University. Currently, he is
Professor at the Institute of Biodiversity and Environmental
Conservation, Universiti Malaysia Sarawak.



