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PREFACE

The Faunal Survey of Sabah commenced: in July
1979 and lasted for two-and-a-half-years. The Survey
was co-ordinated as a World Wildlife Fund Project
(No. 1692), carried out by the Wildlife Section of the
Sabah Forest Department and the Sabah National Parks
with technical ‘assistance from the authors of this
report. The project was made possible from the outset
by a donation from Tractors Malaysia Berhad whose res-
ponsible, generous and exemplary action is gratefully

acknowledged.

It is hoped that the information and suggestipns
presented in this report will serve both as a record
of the status of some mammal and bird populations in
Sabah at the time of writing and give an initial frame-
work on which to base future research and conservation
efforts. It is not a complete study of all aspects of
wildlife conservation, but the first step towards the
development of systematic and effective wildlife con- -
servation policies. There is a need to collect many
more details on different forms of wildlife, some of
which have received scant attention in this Survey,
before a comprehensive, long-term wildlife conservation

policy can be drawn up.

Of crucial importance is the need to demonstrate
€0 all levels of State government that the next decade
is a critical period for wildlife conservation. If
government policies combine wildlife and ecosystem
conservation with land development, Sabah will enjoy
socio-economic advancement without losing any compo-
nents of its natural heritage, thereby achieving deve-
lopment of the highest gquality often unattained in
many so-called developed nations, If no new areas are
set aside for conservation of nature, it will not be
possible to ensure against the extinction of species.
The Sumatran rhinoceroe is already in a precarious
position and other species could follow suit. Such



extinction can be avoided if the problems are appre-
ciated at an early stage and simple measures .taken to

avoid irreplaceable losses.

The recommendations made represent the opinions
of the authors and do not necessarily represent those
of World Wildlife Fund. Although every effort has
been made to ensure complete accuracy any errors are

wholly the responsibility of the authors.

Glyn Davies

John Payne

Kuala Lumpur, April 1982
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GLOSSARY." .-
arboreal
a.s.l.

biomass

carnivorous

conservation

diurnal

ecosystem

exploited habitat

fauna

living in the trees
altitude above sea level

the total weight of living material:
in a particular area; a measure of
the abundance of a particular type
of animal or plant which takes
account of both number of indivi-
duals and their weight

feeding entirely or to a large

extent on animals

the management of the natural world
so that it may yield the greatest
sustainable benefit to the present
generation, while maintaining its
potential to meet the needs and

aspirations. of future generations
active in the day-time

all the living and non-living
natural resources within a defined
area and the relationships between
them

habitat from which all or a sub-
stantial amount of the original
plant material has been removed
and in the case of plantations,
continues to be removed

all the wild animals of a parti-
cular region



, Vi
FD(WS) the Wildlife Section (or Game Branch)
of the Sabah Forest Department

feral originally domesticated animals
which have gone wild

flora all the wild plants of a particular

region
folivorous feeding mainly on leaves
frugivorous feeding mainly on fruits
habitat the type of place in which animélg

live as defined by the types of >

plants present and their relative
abundance

herbivore animals which feed only or mainly

on plant material

home range the area occupied by an individual

or group of animals

invertebrate all animals other than mammals,

birds, reptiles, amphibians or

fish
liana a woody climbing plant supported
by trees
p.a. per annum = in each year
population density the number of individuals of a

particular species per unit area

primary habitat which has not been exploi-
ted by man



vii

pristine a term used in this report speci-
fically to distinguish habitats
which have not been logged or

cultivated
SAFODA - Sabah Forest Development Authority
secondary forest growing after it has been
exploited
SNP Sabah National Parks
syntopic occurring in the same place
terrestrial living on the ground
Ulu . the upper reaches of a river

(for example, Ulu Segama) -

wildlife all kinds of living things,

including fauna and flora

World Wildlife Fund an international fund-raising
(WWF') : . .
organisation concerned with

wildlife conservation

MEASUREMENTS CONVERS IONS

-

1 hectare = 1 ha. = 2,47 acres
10 millimetres = 10 mm, = 0.39 inch
1 metre ' = 1] m, = 1,094 yards
1l foot = 0.305 metre

1l square kilometre = 1 sq. km, = 100 ha. = 0,386 sq. mile
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1,1 INTRODUCT ION

Sabah, occupying 76,115 square kilometres of the
northern part of the island of Borneo, is the second
largest of the thirteen States in the federation of
Malaysia (Map l). Geologically, most of Sabah consists
of relatively young sedimentary formations. The terrain
is hilly throughout the interior and western regions and
Mt. Kinabalu (13,455 feet a.s.l.), which dominates the
western region, is the highest peak in Southeast Asia.
Extensive flat lowlands are found in the eastern part of
the State, fringed by mangroves along the coast (Maps 2
and 3).

Sabah's climate is tropical. The atmosphere is
always damp and relative humidity often exceeds 80%. The
maximum daytime temperatures in the lowlands average 30°%¢
(90°F), with little annual variation. The heavy rainfall
(2bout 3,000 mm, p.a.) is distributed throughout the year,
with heavier rains during the unpredictable monsoon sea-
sons. This climate gives rise to a luxuriant vegetation
comprising thousands of species of flowering plants,
including trees, shrubs, lianas, orchids, herbs, etc.

These in turn support a diverse fauna.

Sabah is dependent on timber for its major source
of income. The sale of native hardwoods (valued at MS$1l,2
billion, 1979) has accounted for up to 80% of the State's
revenue. Timber and wood products will continue to be a
major source of the State's income although oil and
copper are becoming increasingly important. Timber
eXtraction is the cause of the most extensive change in
habitat, with only 27% of Sabah remaining as primary,
"high" forest in 1980, compared with 61% in 1971 (1).

More drastic, although less extensive changes in
habitat have been brought about by agricultural develop-
ment, which is being encouraged on all lands with suit-
able soils (about 30% of the State). The first large-
scale agriculture (pre-1940) consisted mainly of rubber
and tobacco estates. This changed in 1960's, when oil
palm was planted on a large scale and now cocoa is being

planted on most large land development schemes, The speed



of agricultural development is extremely rapid, as
exemplified by the Sandakan Division having a predicted
10.7% of its area cultivated by 1985, compared with 2.,5%
in 1976 (2,3). This agricultural development is concen-
trated in the eastern lowlands where wildlife is most

abundant and diverse.

Indigenous rural communities still cultivate tra-
ditional crops, gather minor forest products and fish or
hunt to obtain a substantial proportion of their require-
ments. In the northern, western and central parts of
the State shifting agriculture has been practised over
many generations, in some areas with little regard for
soil suitability and topography. In the past, hunting
activities have also been concentrated in these areas,
but more recently the overall extent of hunting has
increased throughout the State, especially in the

eastern lowlands.
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1,2 FAUNAL BACKGROUND

Because Sabah is a land of dense tropical forests,
it does not have the good conditions for viewing wildlife
which prevail in other tropical countries which have
drier, more seasonal climates. Most people, therefore,
have not seen many tropical forest animals and do not
realise that Sabah's forests have one of the greatest

diversities of animal and plant species in the world.

There are at least 167 species of mammals in Sabah,
excluding the marine mammals which were not surveyed dur-
ing the Faunal Survey (Tables 1 and 2)., 1Inconclusive
evidence of two more species, previously known from Sara-
wak - a pigmy flying squirrel and a mongoose - was obtained
during the Faunal Survey of Sabah. A total of 207 land
mammal species have been recorded in Borneo (4). Of Sabah's
mammals, 3 have been found only on Mt. Kinabalu and a fur-
ther 30 are known only on the island of Borneo. There are
a number of superlatives included within this impressive
list. Sabah has Asia's largest ape, the orang-utan, and
largest land mammal, the elephant, as well as one of the
world's most endangered mammals, the Sumatran rhinoceros.
Other exceptional species include the world's largest
ground squirrel and smallest tree squirrel, the world's

largest bat and the largest member of the order Insectivora.

The bird fauna is similarly diverse (Table 3), with
363 species being recorded as resident breeding birds in
Sabah with a total of 388 species in Borneo (5). At least
another 86 species migrate to Sabah from the northern
hemisphere for the winter period and a further 68 species
are recorded around Sabah's coasts, inclhding seabirds,
birds of the smaller islands and strays from other parts

of the Asian mainland.

There are several factors which have contributed to
this diversity. Firstly, Sabah is part of Borneo, which
is one of the largest iglands in the world and, as a
general rule, the larger an area, the more species it con-
tains. Secondly, changes in sea-level during the ice ages
caused Borneo to be connected and disconnected several

times from the Asian mainland which allowed new species to
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TABLE 1

FAMILIES, GENERA AND SPECIES OF LAND MAMMALS IN SABAH

FAMILY

Erinaceidae (Moonrats)

Soricidae (Shrews)

Tupaiidae (Treeshrews)
Cynocephalidae (Flying Lemur)
Pteropodidae (Fruit Bats)
Emballonuridae (Sheath-tailed Bats)
Megadermatiaae (False Vampire)
Nycteridae (Hollow-faced Bat)
Rhinolophidae (Horseshoe Bats)
Vespertilionidae (Vespertilionid Bats)
Molossidae (Molossid Bats)
Lorisidae (Slow Loris)

Tarsiidae (Tarsier)

Cercopithecidae (Monkeys)

Pongidae (Apes)

Manidae (Pangolin)

Sciuridae (Squirrels)

ﬁpridae (Rats and Mice)

Hystricidae (Porcupines)

Ursidae (Bear)

Mustelidae (Martens, Badgers, Otters etc.)
Viverridae (Civets and Mongooses)

Felidae (Cats)

Elephantidae (Elephant)
Rhinocerotidae (Rhinoceros)
Suidae (Bearded Pig)
Tragulidae (Mousedeer)
Cervidae (Deer)

' Bovidae (Cattle)

NO: OF
GENERA

2

3

N

L N i e

NO: OF

SPECIES

11

22

27

24

12

e O



TABLE 2

THE NUMBER OF MAMMAL SPECIES IN SABAH AND BORNEO

NO: OF SPECIES

Species found mainly or only -
in the LOWLANDS AND HILLS 89
(excluding bats)
Species found mainly or only
MAMMALS in the MOUNTAINS (excluding 19
IN bats) .
SABAH 167,
BATS 52 N
Species which live ASSOCIATED
WITH MAN (including 5 rats) 7
KALIMANTAN ~ | Not bats . 11
AND SARA- . 30
WAK BUT
NOT SARAH Bats 19




TABLE 3

THE FAMILIES OF BIRDS WITH SPECIES KNOWN
TO_OCCUR IN SABAH

(order follows Smythies, 1981 (5))

Podicipedidae
Procellariidae
Sulidae
Fregatidae
Phalacrocoracidae
Anhingidae
 Ardeidae
Ciconiidae
Plataleidae
Aﬁatidae n
Accipitridae
Pandionidae
Falconidae
Megapodiidae
Phasianidae
Rallidae
Rostratulidae
éharadriidae
Scolopacidae
Recurvirostridae
Phalaropodidae
Burhinidae
Glareolidae
Stercorariidae
Laridae

Columbidae

(Grebes)

(Petrels)

(Boobies)

(Frigate Birds)
(Cormorants)

(Darters)

(Hexrons, Egrets, Bitterns)
(Storks)

(Ibises, Spoonbills)
(Ducks)

(Hawks, Eagles)

(Osprey)

(Falcons)

(Megapodes)

(Quail, Partridges, Pheasants)
(Crakes, Rails)

(Painted Snipes)

(Plovers)

(Sandpipers, etc.)

(Stilts)
(Phalaropes)
(Stone Plovers)
(Pratincoles)
(Skuas)

(Gulls, Terns)

(Pigeons, Doves)



Paittacidée (Parakeets, Parrots)

Cuculidae (Cuckoos, Malcohas, Coucals)
Tytonidae (Bay Owls)

Strigidae (Owls)

Podargidae (Frogmouths)

Caprimulgidae (nightijars)

Apodidae (Swifts)

Trogonidae (Trogons)

Alcedinidae (Kingfishers)

Meropidae (Bee~-eaters)

Coraciidae (Rollers)

Upupidae (Hoopoe)

Bucerotidae (Hornbills)

Indicatoridae _ (Honeyguide)

Capitonidae (Barbets)

Picidae (Woodpeckers)

Eurylaimidae (Broadbills)

Pittidae (Pittas)

Alaudidae (Larks)

Hirundinidae (Martins, Swallows)
Motacillidae (Wagtails, Pipits)
Campephagidae (Greybirds, T;illers, Minivets)
Laniidae - (Shrikes)

Artamidae (Swallow-shrikes)
Aegithinidae (Ioras, Leafbirds)
Pycnonotidae (Bulbuls)

Turdidae (Shamag, Forktails, Thrushes etc.)
Timaliidae (Babblers)

Sylviidae (Warblers, Tailorbirds)

Muscicapidae : (Flycatchers)



Pachycephalidae
Paridae
Sittidae
Dicaeidae
Nectariniidae
Zosteropidae
Sturnidae
Prionopidae
Passeridae
Estrildidae
Dicruridae
Oriolidae

Corvidae

11

(Whistlers)

(Tits)

(Nuthatch)
(Flowerpeckers)
(Sunbirds, Spiderhunters)
(White-eyes, Blackeye)
(Starlings) ﬂ
(Wood-shrike ér Bristlehead)
(Sparrows)

(Munias)

(Drongos)

(Orioles)

(Tays, Magpies, Crows)
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Plate 1. Moonrat (Echinosorex gvmnurus), the largest

member of the order Inseciivore.

Plate 2., Primary upland dipterocarp fcrest in central

Sahath.



colonise the island and mix with species which were
already present. This periodic addition of species

greatly increased the diversity in Borneo's forests.

Thirdly, the complexity of tropical forest, both
in terms of plant species and structure, permits many
animal species with different specialisations to co-
exist in the same area. Forest resources available to
animals are divided up in various ways. For example,
the pangolin specialises on termites and ants as food;
the pigmy squirrels specialise on feeding from trunks
of trees and lianas, not in the tree crowns. Socme
species are active in the day, others at night, and
some both day and night. Fourthly, there is a range of
different types of forests in Sabah. Notably, vegeta-
tion changes with increasing altitude and there is a

corresponding change in animal species composition.

1.3 WHY CONSERVATION

Development, through modification and utilisation
of the natural environment, is undertaken to satisfy
human needs and improve the quality of life. Conserva-
tion is the management of the human use of nature so as
to yield the greatest sustained benefit to present
‘generations while maintaining its potential to meet the
meeds of the future. Conservation, therefore, is not

anti-development, nor anti-people.

Conservation is an old concept in Sabah and was
recorded in local communities over 100 years ago. The
Tambunan Kadazans established "Tegah", or reserves along
stretches of river where there were good fish. No one
was allowed to disturb these stretches of river for cer-
tain periods thereby allowing the fish to increase (6).
In such ways, indigenous communities maintained a balance
with their environment and ensured a sustained yield of
food from the area. With technological development, the
responsibility for management of natural resources passed
from the local community to State government departments.

13
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The rapid exploitation of natural resources permitted by
the latest machinery has to be controlled through co-

operative planning of different departments of government.

Malaysia has already demonstrated its intention to
incorporate environmental conservation within its deve-
lopment policies, This is shown by the view expressed by
the Assistant Secretary of the General Planning Unit of
the Prime Minister's Department -—— "the objectives of
economic development and environmental protection are the
same - both bring about a better quality of life for all"
— (7). Sabah's own government policies reflect a similar

concern for conservation.

The Forest Department is responsible to ensure — "the
sound climatic and physical conditions of the State, the
safe—guarding of water supplies, soil fertility and
environmental quality and the minimisation of damage by
floods and erosion to rivers and agricultural land" —

(8) . Furthermore, the Forest Department is to ensure —
"the conservation of adeguate forest estate for recreation,
education, research and the protectiqn of the State's
unique flora and fauna" —. The policy of the Sabah
National Parks is to — '"preserve for all time, areas which
contain significant geographical, geological, biological or
historical features as a natural heritage for the benefit,

education and enjoyment of the people of Sabah" — (9).

These policies continue with the increased agricul-
tural development of the State, as exemplified by the
resolutions of the World Food Day Seminar in Kota Kina-
balu — "agricultural development should be supported by
soil conservation measures, protection of water resources
and maintenance of a balanced ecological system so as to
preserve our natural heritage" -—— (10). This resolution
highlights another important concept; living systems can

be renewed if conserved, but are lost forever if not.

Because living systéms are made up of physical and
biocological components that are inextricably linked, con-
servation of living systems must be viewed as an overall
strategy combining all facets of environmental management.

For instance, plants depend on soil to anchor their roots



and on water for photosynthesis, yet plants contribute to
soil production through the decomposition of their leaves
and can affect rainfall. Soil, water and forest conser-
vation cannot, therefore, be treated as separate issues,.
Similarly, animal and plant conservation are interdepen-
dent, because plants provide food and shelter for animals,
while animals pollinate flowers and disperse geeds. It is
appropriate, therefore, to consider the conservation of
all natural resources in Sabah as a background to wildlife
conservation (1l1).

1.3.1. Maintenance of Life Support Systems

The primary natural resources which must be conser-
ved in Sabah are fresh water, soils, forests and coastal
wetlands. Between them, these resources are the backbone
of Sabah's wealth for the present and the future. Since
timber is being extracted at a fast rate within the State,
it is important to consider the deleterlous effects of )
timber extraction on soil and water resources. This
becomes especially important as the extent of logged

forest increases and steeper land is worked.
Some of the important consequences are as follows:-

(1) Adverse changes in weather

High rainfall and high temperature are important
s.attributes of Sabah's climate which give ideal conditions
for the rapid growth of natural forests or agricultural
crops. The deforestation of large areas of the State and
subsequent agricultural development may lead to changes
in this climate. The extraction of trees and exposure of
bare soil during logging operations leads to an increase
in the amount of heat reflected from an area, a reduction
in the amount of warm air produced and a consequent
decrease in convectional rain. Additionally, less mois-
ture rises into the air so cloud formation is less fre-
quent, If an area is subsequently planted with agricul-
tural crops rainfall has been shown to decrease because
the uniform nature of the crop does not give rise to air
turbulence which is conducive to precipitation,
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(2) Adverse changes in waterflow rates

The forest acts as a "sponge" which can absorb water
during rainy times and store it so that it continues to
supply water to rivers during periods of little rainfall.
If an area is logged, however, raindrops fall directly on
to the ground. Because of this direct impact, water tends
to run along the surface and not to infiltrate into the
soil. The run-off is further increased on steeper ground,
especially if the soil is saturated with water from pre-

vious storms.

In Sabah, where rainfall tends to be concentrated
within periods of several days or even weeks, massive
surface run-off and consequent changes in river f low rafes
are very hazardous., During the rainy periods there have
often been floods, but the magnitude and frequency of
floods appears to have increased recently. The reverse
problem of droughts during dry periods has already been
experienced by Sandakan and Lahad Datu. The problem will
increase as forested land is converted to agriculture. To
minimise the costly annual loss of property and even life
due to floods and to ensure water supply in dry periods,
research is needed to assess how much of any catchment
area can be logged. This information is urgently needed
for the largest rivers of Sabah, such as the Padas, Sega-
ma and Kinabatangan, and for the steeper watersheds of

the West Coast and Interior Districts.

(3) River sedimentation and soil loss

Soil erosion is a natural process, high during
rainy periods, but on average occurring at the same rate
as soil production in forested areas. Once forest cover
is removed, soil particles are dislodged by raindrops
and carried away in surface run-off. The streams of
surface water further erode the soil by digging gullies,
which may lead to l%nd—slips where more massive erosion

occurs.

Apart from the obvious difference in colour between
rivers in logged and unlogged areas, there is ample
guantitative data to show these effects, The deliterious

effects of river sedimentation include reduction in qua-
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lity of drinking wateé and loss of some fish species which
many river people depend on. At places where flow rates
are low and sediment settles, sand banks form, increasing
the severity of floods during wet weather because the
river cannot hold as much water. Sediment is also a major
factor reducing the life of dams when the reservoirs silt

up.

The loss of soil from future agricultural areas leads
to major economic losses to the State. Through lack of
soil conservation measures, Malaysia has lost "millions of
~dollars yearly" (12). An additional factor that impove-
rishes the so0il is compaction by heavy machinery used dur-
ing timber extraction, which stunts the growth of plants
that subsequently grow in the area.

(4) Loss of coastal wetlands

The estuaries and coastal wetlands of Sabah,
especially mangrove, are often considered inhospitable
environments fit only to cut down for wood piling and
wood chips. This, however, overlooks the fact that
mangroves constitute a major resource by maintaining
fish and prawn populations. The reason for this is that
mangroves are fertile areas, rich in organic matter and
they supply many nutrients for marine life. All young
prawns live in the mangroves where they feed on decaying
vegetation. Many fish, including mullet and snappers,
depend on mangroves to support them during part of their
.%ife—cycles.

-

Studies in Indonesia have shown how prawn fishing
industries have collapsed when local mangroves were des-
troyed. Yet prawns are the most valuable seafood in the
world, with global export earnings exceeding US$1,000
million p.a, They contribute to Sabah's economy both
through export earnings and by constituting a major
source of protein for Sabah's people (13). Seafood
resources must be conserved by regulating the extraction
of mangrove wood and ensuring that areas are allowed to
regenerate after cutting. This particularly applies in
the mangroves of the Klias Peninsula, which are the only
extensive mangroves in the west coast of Sabah and
support important fishing industries in Brunei Bay.
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1,3.2, Preservation of genetic diversity

Sabah has one of the highest diversities of ani-
mals, plants and micro-organisms in the world. Such a
large number of different species constitutes a valuable
gene-pool which may be defined as an array of species
and individuals each of which has developed different
characteristics for their survival. Some of these
characteristics can be harnessed by man and managed for
his own benefit. The biological components of Sabah's
forests are an investment, therefore, for future breed-
ing programmes and an insurance against the changing
needs of the future. To ensure that these resources and
their potential for the future are not lost, a represen-
tative sample of Sabah's different forest types needs to
be set aside.

(1) Multiple use of biological resources

Because the rainforest is so diverse it houses a
myriad of resources that can be exploited in different
ways, but this has been overlooked in recent times
because of the incentive to extract only timber, which
is Sabah's main source of revenue. The importance of
forests in maintaining essential life supports systems
has already been discussed, but the biological resources
should also be appreciated to ensure maximum benefits
are derived.

The medicinal value of many rainforest plants has
long been realised by Sabah's indigenous people, but
only recently has western medicine begun to see the value
of this resource; the National Cancer Institute (USA)
spends US$1.5 million per annum on screening rainforest
plants for chemicals that may be incorporated into new
drugs. Although Sabah has yet to develop its pharmaceu-
tical industry, it has the local peoples' knowledge of
medicinal plants and need only keep some forested areas
to be able to identify amd isolate potential drugs from
those plants in the future.

There are reports from local people of the medici-
nal properties of some animal species. These appear to

be largely based on cures through faith healing, but



hirunidine, isolated from leeches, is important in open-
heart surgery and there may be other medicinal compounds
that can be isolated from forest animals. An attribute
of rainforest animals which is more often directly bene-
ficial to man at the present time is their ability to
keep down populations of agricultural pests, Species of
insectivorous birds are important in tree plantations
where they feed on the insect larvae that do considerable
damage through defoliation of Albizzia spp. trees. The
effectiveness of this type of biological control depends
on there being a number of forested areas near or inside
plantations, from which the beneficial bird or predatory

insect species can enter and control the past.

Another use of the forests is as a recreation
resource. Inevitably, with such attractive local fauna
and flora people enjoy taking their leisure time in the
forests. Kinabalu Naticnal Park had 13,000 visitors in
1979 and Sepilok Orang-utan Centre had 15,000 visitors
in the same year. A majority of these visitors are
Sabahans, so an important social need is being fulfilled.
The full economic potential of this resource, in encoura-

ging international tourism, has yet to be realised.

(2) Domestication and Breeding of Indigenocus Species

There are already plans to research into scme plant
and animal species in order to develop them as drmesti-
cated crops or livestock., To be able to domesticate a
-wild species it is necessary to select the desired chara-
¢ters from as many different individualssas possible, to
ensure that a healthy and profitable breeding stock is
established.

Over 40 species of forest trees in Sabah produce
fruits which are edible to man. To davelop a local fruit-
growing industry the most palatable fruit from individuals
of each tree species must be collected, grown and bred and
the first steps in this process are being carried out by
the Sabah Agriculture Department, Apart from the need for
seeds of timber trees for replanting in logged areas, the
Sabah Forest Department and SAFODA are both hoping to

domesticate some indigenous trees as tree plantation spe-
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cies and to cultivate rattan. These programmes are of
great importance for Sabah's future economic develop-
ment, but they rely on a supply of healthy and suitable
plants from the wild, which can only be achieved if a
diverse array of individuals is preserved. The propo-
sals to develop an orchid industry depends to an even
greater extent on the collection and propogation of
plants from the wild, without which new marketable
hybrids cannot be developed. There are two mammal spe-
cies which are being considered for domestication in

Sabah: the payau (Cerwvus unicolor) and the tembadau (Bos

javanicus). Being adapted to local climatic conditions
they should put on weight and breed readily; they are
probably less susceptible to local diseases. (The Sabah
Veterinary Department is currently involved in trapping
payau to put into fenced areas where they may be domes-
ticated, bred and cropped to supply local meat demands
at reasonable prices. Bali cattle, a close relative of
the tembadau, have long been a domestic animal and it is
probable that tembadau will put on weight faster in poor
pastures than domestic cattle if they are managed for

meat production).

Once a species has been domesticated it is essen-
tial to maintain the vigour of the stock and improve
yields, develop greater resistance to diseases etc. This
can only be done by identifying individuals which have
the desired characteristics and select them for breeding.
It is possible, especially in the early stages of domes-
tication, that the domestic stock lacks the required
features and individuals from the wild, which possess the

feature, must be introduced to the domestic stock.

It is important, therefore, to retain sufficient
primary forest as the source of breeding individuals for
the initial phases of crop and livestock domestication.
It is also essential thaf these pristine areas are con-
tinually maintained to ensure that there is always wild
stock of many different species and individuals which

can be used to improve domestic stocks.
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(3) Extinction of species

In addition to the apparent need for the protection
of a representative sample of different areas to guard
against the loss of future resources for breeding pro-
grammes and multiple use of biological resources, protec-
ted areas would serve to guard against species' extinctions.
Although there has always been a loss of species from the
world's ecosystems the origin of new species generally
occurred at a similar rate. This steady turnover of spe-
cies has been greatly influenced by human activities. It
is clear that many species have become extinct as a result
of human disturbances but few new species have evolved.
This applies particularly to the mammals. It is no longer
appropriate to consider these extinctions as part of a
natural process, and necessary, therefore, to accept the
responsibility for these extinctions and act to avoid
them. This will ensure that future generations will have
the opportunity to use these biological resources, since
it is not possible to predict which species will be of
value in the future and once a species 1is lost there is
no way it can be recovered or replaced. Additionally,
an increasingly urban and educated public. will have the
educational and recreational opportunity to see their
natural heritage as it lives, rather than to have to
read about it in books or see dilapidated specimens in

museunms.

1.3.3. The Sustained Use of Resources

Biological systems can maintain and renew them-
selves, The exploitation of natural resources must be
ménaged, however, to ensure that there is always a
breeding population left behind which is large enough

to replace those which were taken.

The government policy to restrict the annual cut
of timber trees shows that the principle is appreciated
and part of the Forest Department's policies. 1In the
case of wildlife the same principles apply. A consider-

able amount of hunting of deer and pigs occurs, which is
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largely illegal but cannot be stopped because of a lack
of law enforcement officers. Although the populations

of game animals are currently high, they are being
rapidly depleted and will soon be exterminated from some
areas. To ensure that the meat supply and the sport are
not lost it is appropriate to consider establishing
hunting reserves which are stocked with game, and where
hunting activities can be regulated to ensure a sustained

yield of game animals,

1.4 ORGANISATIONS CONCERNED WITH WILDLIFE

The Wildlife Section of the Sabah Forest Depart-
ment (hereafter called FD(WS)) and Sabah National Parks
(hereafter called SNP) are the only two authorities in
Sabah with power of law enforcement for wildlife con-

servation.

The responsibilities of these two authorities are

distinct. The Wildlife Section's main policy aims are:-

(1) The enforcement of laws pertaining to the hunting
and capture of wildlife.

(2) The control of large mammals raiding crops,

notably elephants.

(3) The identification, gazettement and management

of sanctuaries.
(4) ° Education of the public.

(5) The care and management of animals at Sepilok
Orang-utan Centre and of swiftlets at Gomantong

Caves.
The roles of Sabah National Parks are:-

(1) The establishment, protection and administration

of National Parks.

(2) To preserve natural features such as geological
formations, vegetation types and rare plants as

well as wild animals.
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(3) To provide recreation facilities for local
visitors and tourists, including education

centres and educational publications.

FD(WS) comprises 36 personnel occupying 9 posts of
government. The Conservator of Forests is also the Chief
Game Warden and FD(WS) is administered by an Assistant
Chief Game Warden and junior staff members. As a section
of the Forest Department, Wildlife Section comes under
the Natural Resources Division of the Sabah Chief Mini-
ster's Department. The Sabah National Parks is a statu-
tory body comprising 204 personnel occupying 35 posts.

The SNP is administered by a Director and governed by a
Board of Trustees consisting of a Chairman and seven
other nominated members. SNP comes under the State Mini-
stry of Resource Development., Both authorities are
rather small, The Department of Wildlife and National
Parks in Peninsular Malaysia has about 900 personnel com-
pared with only 240 personnel in SNP and FD(WS) combined.
As a statutory body, SNP is in a position to create new )
posts as required and fill them if State government
finances are provided. FD(WS) suffers a chronic manpowexr
shortage however, with about 20 rangers expected to uphold
the law throughout the State, except in National Parks,

To create new posts in FD(WS), several bureaucratic chan-
nels must be followed. The necessary clearance to create
new posts depends on the attitudes of those civil servants
"W who consider the applications and many of them do not con-
8ider wildlife conservation of any importance. Manpower
sBortage, coupled with lack of expertise in the technical
aspects of wildlife management, has meant that FD(WS) is
particularly dependent on assistance from international
conservation bodies. If more personnel are sent overseas
for training, and the Section slowly increases in size,
this dependence will decrease,

The restriction on the number of posts that can be
created by FD(WS) highlights a fundamental problem facing
both SNP and FD(WS), that of policy decisions which pre-

vent the two bodies from conducting effective conservation
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work as development schemes progress. There is a great
need for conservation education at all levels of govern-
ment, and a platform from which conservation policies
may be expressed. SNP is not represented at Land Utili-
sation Committee meetings despite decisions being made
at these meetings about National Parks land on District
and State levels. Forest Department representatives go
to these meetings but do not necessarily advise on

wildlife requirements due to a lack of information.

To strengthen their lobby, some administrators in
both SNP and Forest Department would favour a merger of
SNP and FD(WS). Such a merger would give the opportunity
to review staff requirements and create more posts. There
are several problems, however, which might arise in the
course of such a merger. The status of the members of
the two organisations would have to be agreed upon and
their responéibilities in their new posts be identified.
‘The issue of whether pension awards, accrued through ser-
vice in either organisation could be directly transferred
to the new organisation would have to be resolved. This
latter problem would depend on whether the new organisa-
tion was a government department or a statutory body.
Assuming that these details can be worked out a major
problem remains in removing the responsibility of wild-
life conservation from the Forest Department. Sympathe-
tic forestry policies are essential for effective conser-
vation since much wildlife depends on forest and there
are few forested areas of importance for wildlife outside

those administered by the Forest Department.

Conservation work would still require the sympathy
of Forest Department and high-ranking government officials
if the merger did occur. To ensure that this support is
maintained, an advisory board should be formed to outline
policies and actions required of the new National Parks
and Wildlife body. This.,is known to work in Peninsular
Malaysia for the Department of wWildlife and National Parks
and it ensures that conservation interests are expressed
at the highest levels of government., It is appropriate

that a precursor of this advisory board meet on an
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informal basis to outline the policies of the suggested
National Parks and Wildlife body, and to assess which
representatives from the SNP Board of Trustees, Forest
Department and other government bodies should sit on the

advisory board if a merger occurs.

There are four other organisations which are con-
cerned with wildlife conservation but only indirectly
because of their lack of legislative power. The Sabah
Foundation is the largest organisation. It was granted
a timber concession, recently enlarged to total more than
12,000 sq. km,, and lasting for 100 years, to obtain
revenue for financing projects to improve the educational
opportunities of Sabah's people. As custodian of such a
large tract of forested land, Sabah Foundation's policies
are intended to show responsible management of resources,
based on information as to which areas are important for
conservation. Additionally the Sabah Foundation supplies
funds for‘conservation education projects including con-
tributions to the construction of an Education Centre at
Sepilok and financing the printing of the latest edition
of “Birds of Borneo" (5). A wildlife officer has been
employed recently by the Sabah Foundation.

The Sabah Society was established to inquire into
all aspects of culture and natural history within Sabah.
It has made contributions to conservation awareness by
publishing a monograph on Kinabalu and combining with
.the Malayan Nature Society to publish "Birds of Borneo".
Finally two societies were formed in 1980, the Sabah
Zoological Society and the Sandakan Zoo-Botanic Society.
These two organisations will have their respective head-
quarters in Kota Kinabalu and Sandakan. Thelr recent
establishment means that their contribution to wildlife

conservation is yet to be made.

1.5 LEGISLATION

The laws concerning wildlife in Sabah are the Fauna
Conservation Ordinance (1963) and amendments, the National
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Parks Enactment (1977), the Birds' Nests Ordinance (1914)
and amendments, and the Fauna Conservation (Turtle Farms)
Regulations (1964). Of these, the_first two are of great
importance and the development of effective conservation
policies must happen within the limits of these laws and,

once effected, must be upheld by them,.

The National Parks Enactment requires little change.
Areas gazetted as National Parks may not be subjected to
any form of degradation through removal of plants, ani-
mals and minerals. There is clearly a short-coming in
this legislation in that parts or whole National Parks
can be relatively easily degazetted. Currently it is
necessary only for the Head of State to have — "consul-
tation with the Board (of Trustees)" — before ordering
the degazettement. The only change that might be made to
the legislation is that a full scientific enquiry be
required before an area may be degazetted. This enguiry
must show that the reasons for making the area a National
Park no longer apply and that there is no loss of impor-

tant conservation areas arising from the degazetting.

The Fauna Conservation Ordinance 1is out-dated and,
deépite the urgent amendments of 1981, many aspects still
need attention. 1In addition to the terminology being
antiquated, the legislation referring to Bird and Game
Sanctuaries is inadequate. It merely states that the Head
of State may — '"declare any area to be a Game Sanctuary
or a Bird Sanctuary" — and may degazette a Sanctuary or
alter its boundaries. No reference is made to what acti-
vities may occur in a Sanctuary. Several recommendations

are outlined below: -

(1) Nomenclature

The term "Game" has a restricted meaning and should
be replaced by term "wildlife". The official title "Game
Branch" of the Forest Department should become the Wild-
life Section, as it is afready unofficially known. "Game
Rangers" should become "Wildlife Rangers", The term
"wild animal" should be amended to refer to amphibians,

reptiles and bearded pigs.,



(2) Sanctuaries and Reserves

The "Game Sanctuaries" and "Bird Sanctuaries" should
both be termed "Wildlife Sanctuaries". The main diffe-
rence between a National Park and Wildlife Sanctuary is
that the former should be developed with recreational,
educational and/or tourist facilities while the latter is
primarily to preserve wildlife, although not excluding
tourism or research., Furthermore, it is suggested that a
new category of "Wildlife Reserve" be created. WwWildlife
Reserves would also be primarily for wildlife conserva-
tion but could be in an area that has been logged or
Qhere timber extraction is going to occur, but where wild-

life species require special protection.

i) Wildlife sanctuaries or wildlife reserves could

be established on any class of land.

ii) Wildlife sanctuaries or wildlife reserves may
be of any size.

1ii) The legal status of wildlife sanctuaries or
wildlife reserves can be changed only if a
public enquiry shows that the reasons for

originally gazetting the land no longer apply.
With reference to Wildlife Sanctuaries:-

i) Subsequent to gazettement the sanctuary cannot
be grossly disturbed e.g. by timber extraction,
quarrying, domestic grazing, agricultural prac-
tices, etc. This is irrespective of previous

activities within the area.

ii) No one may enter the area without permission

from the Game Warden.

iii) No one may hunt within a sanctuary, although an
authorised officer may kill animals if this is

deemed necessary.

iv) Management of the area will be kept to a mini-
mum e.g. planting local animal food plants,
setting up salt-licks etc. Small clearings may
improve the habitat for some species, but these

may only be made assuming no timber is extracted
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and no more than 5% of any one sanctuary com-

prises clearings.

v) Wildlife may be introduced to, or removed from,
sanctuaries in translocation efforts, if
thorough research shows that this is beneficial
to the species and is approved by the Game
Warden. No exotic animal or plant species may

be introduced into game sanctuaries,
With reference to Wildlife Reserves:-
i) The habitat may be logged.

ii) Licenced hunting may occur, although some spe-
cies not already in schedule 1 of the Fauna
Conservation Ordinance may receive special

protection.

iii) 1Indigenous and exotic animals and plants may be
introduced into Reserves if thorough research
shows this is beneficial for wildlife consexrva-
tion, and is approved by the Game Warden.

\

(3) Powers of investigation

Part IV of the Ordinance restricts the powers of
game rangers and forest rangers to "search, seize and
arrest" but does not authorise investigation. Since
wildlife rangers must investigate the killing of animals,
e.g. rhinoceros, it is important that their statements be
acceptable as evidence in court., If not, as is the case
now, then suspects can often get away because police
officers are not available when the investigators receive
admissions of guilt that are later denied. Some re-wording

of the Ordinance is required.

(4) Trapping

The problem of preventing trapping of animals in
Forest Reserves is difficult because trappers can disclaim
knowledge of the traps.: If the Game Warden has power at
his discretion to prosecute the company operating in the
concession areas where the traps are set, then there will
be scope to dissuade trappers through warnings from timber
camp managers,
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The potential problem of village people setting
traps, which rarely occurs now but may increase as new
forest reserves are gazetted in inhabitated areas, can
be overcome by using discretion when prosecuting or by

issuing trapping licences at minimal or no charge.

1.6 SURVEY OBJECTIVES

Lacking a comprehensive wildlife conservation
policy and with a very small manpower, it became apparent
to FDWS) in 1978 that, with the rapid exploitation of
Sabah's forests, there was a need for conservation prio-
rities to be identified quickly. Priorities could not be
properly identified, however, until there was considerably
more information available on wildlife populations through-
out Sabah. The short zoological expeditions and two inten-
sive field studies of orang-utans done before 1978 did not™
provide sufficient information. There was a particulaxr
need for information on the location of areas with abundant
and diverse wildlife populations, suitable as long-term
conservation areas. The urgency for the information is-
illustrated by the fact that Sabah had (and to date still
has) only 1.4% of its land area gazetted as National Parks,
no Game Sanctuaries and less than 30% of its land area

aunder tall primary forest.

~
.

A suitable project was drawn up hy FD(WS) and World
Wildlife Fund Malaysia. The objectives of this project,

the Faunal Survey of Sabah, were:-

(1) To collect data on the current distribution of
wild mammal and bird populations in Sabah and,
where possible, to assess their population densi-
ties. Special emphasis was placed on those species

believed to be most threatened by human activities.

(2) To assess the effects of geographical location,
altitude, habitat and human disturbance on the

mammal and bird populations,

(3) To use the data to identify sgpecies and areas of
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special conservation importance.

(4) To train Wildlife Rangers (from FD(WS)) in survey
methods and field techniques. SNP Rangers received
gsimilar training when National Parks were surveyed.

The generalised nature of these objective allowed
details of surveys to be planned in the light of up-to-date
information and needs. The most important function of the
Faunal Survey was to provide an objective basis for identi-
fying conservation areas and priorities.

It is hoped that this report will be a source of data
and recommendations to which Sabah government departments
can refer, so that land use planning need no longer be doné.
in ignorance of the needs of wildlife conservation. FD(WS)
and SNP can draw on original data for future modification
of policies or for incorporation into proposals for presen-

tation to government.
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THE SABAH ECOSYSTEM

Larger Mousedeer
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2,1 THE PHYSICAL GEOGRAPHY OF SABAH

Ninety-five percent of Sabah's land area consists
of sedimentary and sedimentary-volcanic rock formations.
There is some volcanic, intrusive igneous and crystal-

line basement rock.

Sabah may be divided into physiographic regions
(Map 4) which, for convenience, are described here as

seven groups with similar features.

(1) Coastal swamps

All the east-coast deltas and part of Klias Penin-
sula. Nipah and mangrove, with freshwater or peat.

swamp hinterlands.

(2) Extensive dry or seasconally swampy flatlands

The Kinabatangan and Labian Lowlands. 0-500 feet

- altitude. Alluvium, sandstone and mudstone.

(3) Alluvial plains

Flattish, usually fertile plains at various alti-
tudes in the western part of Sabah.

_(4) Lowlands with mixed relief

Land on sedimentary and volcanic rocks, containing
fertile flat areas and hills up to 1,000 feet
altitude, sometimes higher. Includes the Lokan
Peneplain, Sandakan Peninsula, Mananam Plain/
Milian Valley, Segama Valley, Semporna Lowlands,
Kalabakan Valley and Bengkoka Lowlands.

(5) Uplands
Mainly rather steep areas of 500-1,500 feet altitude

on sandstone, with flatter areas along the larger
rivers. Includes the Bongaya Hills, Kaindangan
Peneplain, Dent Hills, Crocker Foothills and Talang-
kai Valley.

(6) Central Highlanés

Mainly 1,500-3,000 feet altitude with some lower
areas and peaks to 5,000 feet, Sedimentary,

ultfabasic, igneous and basaltic rocks. 1Includes

the Labuk, Kuamut, Segama and Tawau Highlands.
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(7) Western Hill Ranges

Mainly sedimentary formations at 1,006-5,000 feet
altitude, with higher peaks (including Mount Kina-
balu 13,455 feet). Inhabited in some places to
4,000 feet by shifting cultivators. Includes the
Crocker, Witti, Maligan and Trus Madi Ranges.

2.2 SABAH'S FLORA

As indicated earlier (Section 1.2), Sabah is a land
of floristically diverse and structurally complex forests
The species of flowering plants are numbered in thousands
and there are no extensive areas naturally devoid of tree

cover.

Around much of the coast are brackish water swamps

subjected to tidal influences, covered by expanses of
broad-leaved mangrove trees or, where there is periodic
_fresh-water flow, nipah palms. The mangrove forests are
floristically and structurally simple compared to the
forest to be seen further inland, the trees present most

commonly belonging to the generxra Rhizophora, Sonneratia,

Avicennia and Bruquiera. Up-river there is forest along
the banks where there is no tidal influence but where it
floods periodically. Here, there are grasses, herbs and
a variety of small, bushy trees, but the taller trees
are of only one or a very few species, often of the

family Leguminosae (bean family) or benuang (Octomeles

sumatrana) .

Away from the river-bank and on all dry land up to
3,000 feet a.s.l. or more, the forest is characterised
by bewildering diversity. One hectare may contain 180
species of tree (ove% 30 cm. girth), many species being
represented by only one individual. This forest is

known as dipterocarp forest, after the family of trees

which dominate it. The name "dipterocarp" refers to the
fruits, characteristic of many species in the family,

which consist of a single seed surrounded by a pericarp
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bearing two wings. 1In these forests, which originally
covered most of Sabah, 20% of all trees present may
belong to the family Dipterocarpaceae and of the biggest
trees (40-80 m. tall) 80% are likely to be dipterocarps.
Among the many other plant families usually represented
by trees in the dipterocarp forests are the Leguminosae

to which the spectacular mengaris (Koompassia excelsa)

Sabah's largest tree belongs; Euphorbiaceae (typically
small trees with three-seeded, splitting fruits);
Annonaceae, Flacourtaceae and Rubiaceae (all diverse
families, usually with dry oxr hard fruits). A variety

of trees, all uncommon in the forest, bear fruits edible
to man and many exist in cultivated form. There are
several specieslof durian (family Bombacaceae) some with
distinct local varieties and one species, as yet undes-
cribed in Sabah, was found during the Faunal Survey.

The large, spiky fruits are sought by many larger mammals,
as well as by man, for their pulpy, nutritious flesh.
Other trees whose fruits are eaten by man and wild animals
alike include Diospyros spp. (Ebenaceae), Garcinia spp.
(Guttiferae), Aqlaia spp. (Meliaceae), Artocarpus spp.
(Moraceae), Nephelium spp. (Sapindaceae), Dracontomelum

and Mangifera spp. (Anacardiaceae).

Many trees afe laden with climbing plants and
epiphytes such as ferns and orchids, which add consider-
ably to the volume of plant material and to the diversity
'pf the forests. Spectacular strangling fig plants, which
é{ow down and around tall trees from seeds deposited on
their branches, are another feature of the dipterocarp
forests. Sabah's lowland dipterocarp forest is the home
of a tree with wood of extreme hardness and durability,

the Borneo Ironwood or belian (Eusiderxoxylon zwageri).

Here also is found Alocasia macrorrhiza, with leaves up

to 3 m, long, the largest undivided leaves in the world.

Progressing up into the hills, there is a very
gradual reduction in species diversity of the dipterocarp
forest and a change in species composition. Orchids and
tree palms tend to become more numerous, at least locally.
Also is the hill dipterocarp forests occurs a parasitic
plant, Rafflesia spp., whose flowers, measuring up to 90



cm, across, are the largest in the world.

At around 3,000 feet a.s.l. there is 3 relatively
rapid change from dipterocarp to montane forest. The

change may occur at somewhat less than 3,000 feet on
isolated peaks and ridges, but may be at a considerably
higher altitude on large massifs (notably Mount Kinabalu)
and where the hills are not steep (such as parts of the
Maligan Range). The most noticeable changes include a
great reduction in the number of dipterocarp trees, in
the number of clinbing plants and in the stature of the
forest. Trees of the families Fagaceae, Myrtaceae and
Lauraceae become  very common. On the very highest
mountain peaks, the stature of the vegetation is much
smaller still, and the top of Mount Kinabalu is bare of

soil or vegetation.

In scattered areas of Sabah, there are freshwater

and peat swamp forests, as well as a variety of forests

on peculiar soils. These are described in the next

section.

2.3 HABITATS AND DEVELOPMENT

The term 'habitat' means the place in which wild
animals live, Habitats are classified primarily accor-
ding to which species of plants are most abundant ox
conspicuous, which in turn depends on such factors as

climate, soil and topography.

It is necessary to classify the vegetation of
Sabah into habitat types because habitat is the most
important factor influencing the distribution and
abundance of the animals with which this report is con-
cerned, Sabah contains such a diverse flora that, to
some extent, classification of habitats is arbitary.
Foresters base their classification on which species of
commercially valuable trees are present, but these trees
may be of little importance in determining which mammals

and birds are present., Our classification (Table 4) is
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based on features believed to be more relevant to mammals

and birds.

Our major division in classifying wildlife habitats
in Sabah is whether the habitat is pristine (disturbed
very little or not at all by man) or exploited (including
" logged forest and any kind of cultivation). Elsewhere
in this report, two other terms are used with reference
to forest habitats: primary (essentially undisturbed) and
secondary (where many big trees have been removed either
by logging or because the land has been subjected to
cultivation). Another term, belukar, refers to relatively
small patches of secondary forest remaining in areas

largely under permanent cultivation.

2.3.1. Pristine Habitats

Thirteen pristine habitat types were recognised for
the purpose of the Faunal Survey. The extent and distri-
bution of pristine habitats in Sabah is roughly delineated-
in Map 5.

Mangrove and nipah were counted together as one
although they are botanically different, Riverine, Swamp

and Kerangas Forests, and forests on Ultrabasic-derived

Soils all exhibit great regional and local variation in
species composition and structure. Since they occupy a
small fraction of Sabah's land area, however, and contain
Zlow wildlife densities, they were not sub-divided botani-
cally. The dipterocarp forest habitats are easily the
most important, both in terms of the large area that they
cover and the future of wildlife conservation in Sabah,
Early impressions, confirmed later by field-work, indica-
ted that a division of the dipterocarp forests into three
habitats was appropriate for the Faunal Survey, particu-
larly when considering the larger mammals. For conve-
nience, these habitats were divided according to altitude
into Lowland (less than 500 feet), Upland (500-1,500 feet)
and Highland (1,500-3,000 feet) Dipterocarp Forests. It
is likely that the major altitude-related factors involved
in determining wildlife diversity and abundance are soil

41
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fertility, slope and climate.

Most of the various pristine habitats have features
of importance to conservation - and therefore to develop-
ment - associated with them. Mangrove/nipah is the
nursery for the development of many prawn and some fish
species. It is known to be the main habitat of the pro-
oscis monkey, a species unique to Borneo, and together
vith the swampy hinterlands, important for estuarine
srocodile populations. The most extensive undisturbed
areas of mangrove /nipah are in the deltas between the
Sugut and Labuk Rivexrs, and on the north side of the
Dent Peninsula.

Riverine forests have an important function in
absorbing the effects of flooding, and constitute a part

of the habitat for various river-dwelling animals.

Lowland dipterocarp forests are characterised by
high productivity of living material and high diversity
of plant and animal species. Natural products benefi-
cial to man, as yet undiscovered or unexploited, are mosE
likely to occur in these forests. The only remaining
substantial tracts are part of Sepilok Forest Reserve
(Less than 4,000 ha.) and within the Silabukan and Lumerau
Forest Reserves (currently about 14,000 ha. and decreasing
rapidly).

The quality of upland and highland dipterocarp
forest is variable, with topography and associated fea-
tures apparently exerting a major influence on floral
"and faunal composition. Retention of sufficient primary
forest cover in the uplands and highlands is essential
for water and soil conservation, and for forestry pur-
poses., As will be seen later (Sections 4.1 and 4.2), the
highlands generally contain a lower diversity and density
of wildlife than the lowlands, but they will remain the
least disturbed areas of dipterocarp forest.

Montane forests are represented in the Crocker
Range Forest Reserve and Kinabalu National Park (Section
5.2). The unique flora that they contain is to some
extent protected by the fact that terrain and soil are
unsuitable for logging or cultivation. Even localised
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clearance of the natural vegetation cover (e.g. for
mining, experimental agriculture or recreational faci-
lities) may inflict irreparable harm to the survival
of rare or localised plant species.

Freshwater and peat swamp forests are of interest
for their specialised flora. With a few exceptions,
they do not contain much timber of value currently, and
the soils are unsuitable for most forms of agriculture.
Ultimately, many of these habitats will be exploited for
wood products, or planted with crops tolerant of their
peculiar conditions. Efforts should be made, therefore,
to identify and reserve pristine samples of each while

there is little pressure to exploit them.

Beach vegetation is much the same throughout South-

east Asia. The main coloniser tree, Casuarina equiseti-

folia, produces excellent firewood. The specialised flora
of vegetation on limestone is of botanical interest. Most
of Sabah's limestone outcrops cbntain caves of vital
importance as nesting sites for cave swiftlets (Collocalia
spp.). These caves have produced and are likely to con-
tinue to produce much of Sabah's archaeological material.

2.3.2. Shifting Cultivation

Human activities have had a considerable impact on
Sabah's vegetation. The oldest form, dating back for
thousands of years, is shifting cultivation. Indigenous
communities have not been spread evenly through Sabah
(Map 6). The greatest concentrations of people and the
amount of shifting cultivation appear always to have
been in the west and north (Map 5). Scattered communi-
ties did exist in the past in many other regions, pre-
dominantly along the rivers. But large parts of central
Sabah and the middle of the Dent Peninsula appear to

have remained completely unexploited until recent years.

Although little is known of prehistoric man's
activities, it was estimated in 1951 (15) that the vege-
tation covering 33% of Sabah was secondary growth result
-ing from shifting cultivation, that up to 10% was growth
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less than ten years old and that 0.3% was actually under
such cultivation, The estimate of 33% seems rather high,
and may have been based on biased data, but these figures
do serve to show that indigenous man has for long exerted
a considerable influence on Sabah's forests. There has
evidently been a decrease in the geographical extent and
in the amount of shifting cultivation over the last cen-
tury since there are indications that man once lived in
some of the now-uninhabited parts of southern and central
Sabah. Nevertheless, it is clear that in historical
times indigenous man's activities have been mainly in
western and northern Sabah, and along the larger east-
coast rivers,

The general practice of shifting-cultivators is to
cut down most of the trees in an area, burn the felled
timber and plant rice for about 2-5 years until the soil
looses its fertility. A new area of forest is then
selected and the cycle repeated. The effect of this
shifting cultivation is to produce a patchwork of vege-
tation in different stages of use and regrowth. There
are areas under cultivation (rice and probably some
fruit trees); areas of regenerating forest (initially
Macaranga trees, which are gradually replaced by a more
diverse flora); degraded areas which have suffered
excessive use, covered with lalang grass (Imperata
cylindrica) with few herbs and shrubs (e.g. east of Kota
Belud).

2.3.3. Logged Forest

Timber has for long been regarded as Sabah's
greatest natural resource and exports have provided more
than half the State's revenue, The great majority of
timber sold comes from large dipterocarp trees and most
tree species are never uged, Timber is extracted on a
selective basis, a process widely known as logging. In
Sabah, the minimum trunk girth limit below which trees
may not be felled for sale varies with species, but is

generally above four feet (120 cm, girth) and for many
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tree species is above sgsix feet (180 cm. girth). The
current distribution of logged forest is shown in Map
50

Before 1950's, logging was done largely without
machinery on flat terrain. Trees were cut with axes
and logs were hauled by manpower, usually to a narrow-
gauge railway which transported them out of the forest.
Relatively small tractors had virtually replaced man-
power by 1960 in taking logs from the site of felling
to the railway or to a point where they were stacked on
to lorries., From that time, the trend has been téowards
logging on increasingly steeper terrain, using increa-
singly more powerful machinery. The great majority of
logging in Sabah now involves heavy tractors which are
used from the point at which the tree is felled to the
logging roads built to be accessible to large lorries.
Only two companies currently use the high-lead method
on steep terrain, in which logs are hauled to a spar
on the road-side by steel cables without the use of a
tractor.

The number of trees felled for extraction as timber
varies considerably according to the density per unit
area of commercially valuable trees, to the steepness of
the terxrain and other factors. The amount of damage to
the forest varies accordingly. There is much unavoid-
able damage to non-commercial trees and to the soil, in
the form of compaction and erosioq, but often some
avoidable damage, too. In a detailed study of logging
on flat terrain in 1965 in the Sandakan district, it was
found that 62% of commercially valuable trees (over 30
cm. girth) were removed or destroyed during logging. A
further 23% were damaged and some would subsequently
have died (40).

Where soils are suitable, it is common policy in
Sabah to re-log the forest to extract any saleable tim-
.ber, clear-fell all remaining vegetation, and develop
the land for permanent agriculture (Section 2.3.4, below).
Otherwise, the logged forest is left to regenerate, '
usually without any subsequent silvicultural treatment,



Regeneration is a very slow process. To date,
there have been no studies and it is impossible to pre-
dict what forest logged by modern methods will look like
more than twenty-five years from now., The regeneration
process varies according to many factors, such as (1)
the original species composition of the forest, (2) the
terrain and soil type, (3) the number of trees extracted
per unit area and the rate of the extraction process,

(4) weather conditions during and immediately after log-
ging, (5) the size of tractors used in logging and the
number of tractor paths per unit area, (6) efforts made
to minimise damage during logging and to maintain pris-
tine forest patches within logged areas, (7) the inter-
val between initial and subsequent cutting. All these
factors vary enormously. It must be appreciated that
logged forest is a variable and continuously changing
habitat.

While conducting mammal and bird surveys (descri-
bed more fully in Section 3.1.2), three 0,6 ha. sample
tree plots were enumerated. The results are summarised
in Table 5. They indicate that 15-20 years after logg-
ing in upland dipterocarp forest, 42% of the trees pre-
sent may belong to the coloniser genus Macaranga and an
additional 36% may be of other species characteristic

of secondary forests, such as laran (Anthocephalus

chinensis), Trema spp. and benuang (Qctomeles sumatrana).

The proportion of trees bearing climbing plants is evi-
dently variable. There are only a few very big trees in
such forest, all left during logging, and consisting

mainly of poorly-formed dipterocarps and non-commercial

species such as mengaris (Koompassia excelsa). It is

evident from these plots that where only 8-10 trees are
taken from each hectare for timber, about 200 trees
(over 30 cm. girth) may be destroyed. In terms of spe-
cies composition of woodx plants, dipterocarp forest
twenty years after logging is much as it was one year
after logging; the major difference is that the secon-
dary trees are much bigger.

The loss of tree species due to logging is demon-

Av)

48



49

‘oTqeITeA® 30U BIRp -

89913 Te303 3O 9bejusddxad B se possoidxe -

(%¥L) ove

"Y'N

(%ev) LET

(%01) 1€

YA

(%0%) 9vI
(%8L) (8T
(%2%) SST
(%S) 61
69¢€
SH

‘¥°N

LOE

(AN §

‘BvYy/po3oRIIXD S$9917] Q1
jnoqy °sxojoexl A/d
“1°s°® 33 009-00S

‘¥ d 3nweny ‘yngnien
‘6961 uT pabbor 3saxog

‘ey/
pe3orIIX9 S99I3 g INOQVY
*sI1030BI3 pur peal YbTH
*I°s°® 33 00L-009 "¥°d

ueynqe(rs ‘3tdesed
‘72961 UT pobbol 359104

"I°s"® 33 00S-00b °~9Oaxes9Yy
3159104 uejyngqeITts ‘urdqeg uin
‘359103 dxeooxazdip Axewtxd

"¥'N
(%)
sjuetd burquiyo

Putxeaq se9913 FO Io9QUNN
359103 AIepuOIIs

JO OT3sTI9|jxOoRIBYD BITO
-ads JO s3913 JO I13quny

S9913 POUEXESER JO Iaqumuy

: 89913
dieooxsjdrp 3O Ia2qunN

S9913 JO JI9qmnu [e3lo0]

Juasaxd
saToads 9913 3O I9qumN

*Yy3ITh WO Qg 59913 TTe $9318 yoes 3e 301d ‘ey 9°Q IUO WOIF ejeq

&

LSMNIO0d JIVOOdALdId szdwb dIDD0T ANV AUVWIYd J40 NOSIYVIWOO

S TIUVL



present

free species

number’ of

Cumwlalive

Tree Species Diversity in Primary

& Logged Forest in Silabukan Forest Reserve

(forest logged in 1962 )

spacies only

Area (ha)

Figure 1

50



strated graphically by comparing data from primary forest
and twenty-year-old logged forest in Silabukan Forest
Regserve (Figure 1l). It is clear that the lowest curve is
unlikely ever to reach the uppermost curve (primary
forest) even if extended greatly. This indicates that
some tree species disappear completely over large areas
after logging. If insufficient seedlings are left to
grow into trees, then species will be lost permanently.

2.3.4. Permanent Cultivation

Neither shifting cultivation nor logging lead to a
total loss of original vegetation. Permanent cultivation
is prededed in most cases by total clearing and burning
of the forest over large areas, with only a few patches
of belukar remaining. For the Faunal Survey, two broad
categories of permanent cultivation were distinguished:
mixed agriculture and monoculture plantations. The for-
mer is a patchwork of human settlements with orchards,
vegetable gardens, occasional small cash-crop plantations,
belukar and - in western and northern Sabah - wet rice,
This habitat occurs mainly on fertile plains and in the

vicinity of all urban areas.

Large-scale plantations have been started mainly

since the 1950's and there are now four major crops:-

(1) Rubber constitutes a homogeneous habitat, with

\“mature rubber trees up to 30 m., high planted in lines.
Mgst occurs in south-western Sabah. Currently, this is
an unpopular crop in Sabah but is likely to become more

important in the future.

(2) Cocoa is the present most popular crop, until the
1970's having been planted almost exclusively on the
volcanic soils of the Tawau area, but now being planted
throughout eastern Sabah. It requires shade for growth,
which may be provided by leaving some forest trees or by
clear-felling and planting fast-growing shade trees,

usually Gliricidia sepium.

(3) Oil palm is usually a monoculture with a ground

cover herb planted to suppress weeds.



Plate 3. Logged upland dipterocarp forest f(aerial view).

1
The pale stems of the trees remaining after logging are

4

visikle. Subsequent growth of new plants .most obvious
aloncg the roadside) indicates that this fcrest was logged

severzl vears adgc.
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(4) Coconut is a relatively minor, localised crop,
likely to gain in popularity with the introduction of
dwarf forms,

Finally, in the category of permanent cultiva-
tion, we include tree plantations for wood products.
To date, the most promising species appear to be Acacia

mangium, Albizzia falcataria, Gmelina arborea and

Eucalyptus species. These plantations are currently
reckoned in tens of thousands of hectares, but their
extent may increase greatly in the coming years. Trees -

can be cut within ten years of planting or less.

2.3.5. Development Trends

The majority of the dipterocarp forests in the
eastern half of Sabah have now been logged. Wherever
80il and- terrain are suitable, land is likely to be
developed with permanent agriculture, unless there are
good reasons why forest cover should be retained. For
the remainder of this century, most timber will come
from central and South-western Sabah, where the remain-
ing large tracts of dipterocarp forests presently occur
(Map 5). Future land development will be based to a
large extent on the guidelines set out in the Land
Capability Classification of Sabah (3). This classifi-
cation divides all of Sabah's land into five basic
categories according to the potential usage which is

expected to yield the greatest revenue (Map 7):-

Class I - mining land. A small fraction of

Sabah, and mainly copper.

Class IT - high quality agricultural land,

suitable for a wide range of crops.

Class III - land suitable for agriculture, but
with one or more limitations which
restrict the number of suitable

crop species.

Class IV - land unsuitable for most agriculture

but guitable for forestry of some
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sort (including logging, tree planta-
tions, water catchment areas and tree

species conservation).

Class V - land unsuitable for any of the above
Ry
uses and designated as suitable for

recreation or conservation.

It should be noted that the Land Capability Classi-
fication system classifies land independently of surround-
ing conditions. For example, small areas of good agricul-
tural soil are marked although it may not be practical to
develop plantation in the area for reasons of access. It
is also not immediately concerned with the conservation
of species or habitats and gives only brief guidelines for
regional planning. The short-coming of regarding any land
useless for exploitation as suitable for conservation is
to some extent rectified by the inclusion of some sugges-

tions for consexrvation areas on Class III and IV land.
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3.1 SURVEY SITES AND METHODS

The selection of survey sites (Maps 8,9) and methods
was determined largely by the need to collect data on the
distribution and population densities of large mammals
(heavier than 2 kg.), since this group was known to be the
most vulnerable to the changes in habitat and to hunting
pressure occurring in Sabah. Methods were kept simple
because survey teams were able to carry only basic equip-
ment, and so that future surveys can be done unaided by
Wildlife Rangers. The great majority of data from field
work were obtained by direct observation of animals, with
the aid of binoculars, or their signs. Very little
trapping or netting was done for small mammals or birds.
Supplementary information was obtained from local sources,
especially on unmistakeable species. The accuracy of such
information was sometimes uncertain and accepted only if
from written reports by reliable field workers, verbal
records from Wildlife or National Parks Rangers or informa-
tion from local people whose reliability had been assessed

over several days.

An integral part of each survey and the second main
aim of the Faunal Survey project was to assist in the
training of Rangers. At -least one Wildlife or National
Parks Ranger participated in each survey, together with
one labourer and it was due largely to their hard work and

~, amiable company that such a large amount of data were
‘.collected. Each Ranger was accompanied for at least two
days during any survey and was shown the field procedure
and note-taking methods. Rangers' performances were
assessed according to four criteria: — generél field
ability: background knowledge of wildlife; interest in the

work; and a written report after the survey.

3.1.1, Intensive Survey Method

A major function of the Faunal Survey was to iden-
tify habitats and areas with high population densities of
wildlife, It was necessary, wherever possible, to use
the same survey method in order to collect quantitative
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KEY TO SURVEY SITES (Map 9, preceding page)

1.

11.
12,
13,
14:
15,
16,
17.

18,

Sepilok Virgin Jungle

Reserve

Kunkun

Bole Kecil

Ulu Tabin

Tabin Salt Spring

Ulu Telidusan

Kawag

Ulu Sapulut

Ulu Kiberibi

Samantulong

Ulu Losan

Langui Langui

Gunung Madalon

Ulu Kimanis

Bukit Ibul

Ulu Rukuruku

Lungmanis

Gomantong

19,

20,

21.

22,

23,

24,

25,

26.

27.

28.

29,

30.

31.

32,

33.

34,

35,

Sungai Langut

Malubuk

Bakapit

Sabah Softwoods

Bal Estates

Klias Peninsula
Tanjung Linsang
Tempasuk Plain
Sugut /Paitan (Lower
Sugut)

Kretam
Segaliud-Lokan
Mananam Plain
Silabukan

Danum Valley

Ulu Tiulon

Tawau Hills National

Park

Tambunan (Crocker
Range)
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data for comparison between different sites. This was

achieved by Intensive Surveys, whereby a small area of

forest representative of the surrounding region was
investigated thoroughly. A systematic field procedure
was developed for use at each intensive survey site, yet
flexible enough to allow for variation in ease of access,

terrain, weather, etc.

The survey team travelled as far as possible to the
selected site by Landcruiser or boat, and thereafter they
walked, usually less than 4 km., until a convenient camp
site was located. After the camp had been built a trail
was cut to form a loop beginning and ending at the camp
site. Thg trail was a minimum of 1,500 m. long, marked ',
at approximately 50 m. .intervals; a map of the trail was a,
drawn for inclusion in the report made on every field
survey. The trail was followed for at least five hours
(beginning between 06,00 and O7.30Ahours, depending on
weather) on each of a minimum of five days. The vicinity
of the survey site was explored during the afternoons and
on some mornings. An additional minimum of three hours
was spent searching with the aid of a head-lamp for

nocturnal animals at night-time.

Even though care was taken to conduct intensive
surveys in a similar fashion always, there were uncontrol-
able factors which could influence the number of animals
seen, such that only broad comparisons of population
densities are valid. Weather is a major factor affecting
mammal and bird activity; rainy weather generally depresses
the number of sightings of animals. A daily weather record
was kept during surveys and this was taken into considera-
tion when interpreting results. The abundance of fruit in
the habitat at the time of the survey may also affect ani-
mal dispersion and activity. An index of fruit abundance
in the survey area was calculated by recording the number

of trees with fallen fruits on the intensive survey trail.
)}

3.1.2, Intensive Survey Sites

(1) Pristine Habitats

At least one survey was done in pristine habitat in



all the major physiographic regions (Section 2.1l; Appen-
dix 1). The Sock-Dalit Plain and Bengkoka Peninsula were
not surveyed, because these regions have been degraded
extensively by centuries of shifting agriculture and are
not important to wildlife conservation. Five surveys were
done within extensive areas of primary lowland diptero-
carp forest (0-500 feet) on flat or gently sloping terrain,
Six surveys were done in primary upland dipterocarp forest
(500-about 1,500 feet), topography varying from shallow
ridges to steep hills. Three surveys were done in primary
highland dipterocarp forest on steep terrain (about 1,500-
3,000 feet) and two in lower montane forests above 3,000
feet. No surveys were done at altitudes greater than
4,000 feet, firstly because wiidlife species of interest
to the Faunal Survey were known to be scarce above this
altitude, and secondly because there is adequate informa-
tion from studies on Mount Kinabalu. Other considerations
for selecting survey sites included investigating the
value of current conservation areas and assessing the -

effects of hunting. Areas likely to be logged in the near
future were chosen preferentially over those probably safe
for several years. Many more surveys need to be done in
those areas omitted during the Faunal Survey, particularly
in the Kuamut Highlands.

Sepilok Virgin Jungle Reserve (150 feet) is an area

mainly of primary dipterocarp forest, over 4,000 ha. in
kﬁxtent, in the Sandakan Peninsqla. A survey was done in
this important conservation area, a site of botanical and
forestry research for over forty years. There was also a
study of red leaf monkeys being done here during the
Faunal Survey, which was useful in checking the reliability
of population density estimates for other survey sites. The
Kunkun survey site (250 feet) was in an area of flat terrain
on the western edge of the eastern lowlands, at the base of
the upland region of‘central Sabah. This area was being
opened up for logging and still has substantial stands of
primary forest. About 10 km, to the north of Kunkun,

another area, Ulu Rukuruku (250 feet) was surveyed, This

area had a complex array of unusual soils, including pod-

sol and ultrabasic-derived alluvium, which has given rise
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to different forest types. The survey site covered four
habitats: Kerangas forest on podsol; forest dominated by
tall kapur trees (Dryobalanops beccarii; Dipterocarpa-

ceae); forest dominated by Dipterocarpus lowii and climb-

ing bamboo, Dinochloa sp., on ultrabasic-derived alluvium;
and a more floristically diverse forest on seasonally

swampy alluvium,

Two pairs of surveys, each with a survey done in
lowland and in nearby upland dipterocarp forest, gave some
indication of the effect of altitude-related factors on
wildlife below 1,500 feet. 1In the Ulu Segama area, in
which the proposed Danum Valley conservation area lies,

surveys were done at Bole Kecil (400 feet) and at Kawag .

(1,200 feet). It was in the Bole Kecii area that orang- N
utans were studied intensively in 1969 (16). Since that
time, logging activity has approached on a broad front

from the east, and so it was of interest to compare the

1969 primate population density figures with our estimates.
Extensive surveys in the Silabukan area of the Dent Penin-
sula showed that the area is important for Rhinoceros
conservation. Another pair of intensive surveys was done

here: Ulu Tabin (450 feet) and at "Tabin Salt Spring", a

site also in the Tabin River system, but at a somewhat
higher altitude (600 feet) and adjacent to a large natural

salt source in the form of an old mud volcano.

Ulu Telidusan (700 feet) and Ulu Kiberibi (1,500 feet)

were two upland sites in the Sugut and Tungud watersheds

respectively of north-eastern Sabah. The former was within
a series of steep, parallel ridges rarely rising to more
than 2,000 feet, while the latter was on a steep hillside
rising to over 3,000 feet. In the south of the state, sur-

veys were done at Samantulong (1,600 feet) and Ulu Sapulut

(1,400 feet), on the eastern and western flanks respectively
of the Kuamut Highlands. The former site, with small
streams, deep gullies and upland-type forest-cover was
counted as an upland site although altitude was rather high,
The latter site was an area of shallow hills, large meander-
ing rivers and an abundance of trees (dipterocarps, mengaris,

belian)normally associated with lowland forests.



Plate 7. Primary lowland
dipterocarp forest. Trees
which have fallen naturally
are broken down by micro- |
organisms, thereby releas-
ing nutrients back into the_sr

soil.
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The three highland dipterocarp sites were in the
Crocker Range, Two surveys were done in the northern
extension of Kinabalu National Park, at Langqui Langui
(2,500 feet) and Gunung Madalon (2,600 feet), and one
in the Crocker Range Forest Reserve at Ulu Losan
(2,200 feet). 1In addition to indicating the effects of

altitude on wildlife, these areas were subjected to
hunting pressure and their value as conservation areas
for mammals and birds needed verification. Another sur-

vey was done in the Crocker Range at Ulu Kimanis (3,500

feet), in lower montane forest on steep terrain. The

area surveyed intensively at Bukit Ibul (3,700 feet) in

the Maligan Range differed from the Ulu Kimanis site in
having gentle slopes, forest intermediate in character
between highland dipterocarp and lower montane, and a

high density of large strangling figs.

(2) Exploited Habitats

Given the extensive and major changes in habitat
that have occurred and continue to occur in Sabah (out-
lined in previous sections), it is insufficient to
investigate only pristine habitats. The effects of the
various forms of human disturbance to habitat on wildlife
must be known before long-term wildlife conservation
policies can be drawn up, Seven intensive surveys were
done in areas that had experienced various kind&g of habi-
tat alteration.

Two surveys were done in Virgin Jungle Reserves of
primary lowland dipterocarp forest, each less than 500 ha.
in extent, and both within extensive areas of logged forest
in the process of being converted to permanent monoculture,
These two surveys were intended to assess the conservation
importance of primary forest "pockets", into which mammals
and birds might migrate from surrounding disturbance.
Lungmanis (200 feet) is in the Lokan Peneplain region, while
Gomantong (300 feet), i; the Kinabatangan lowlands, contains

caves in which breed the "edible bird's nest" cave swiftlets.

In order to assess the effects of logging on mammal

and bird populations in dipterocarp forests, two surveys



were done in logged upland dipterocarp forest near to sites
where surveys had also been done in primary dipterocarp
forest. The two survey sites were selected because they
are within the only two areas in Sabah where logging was
done in the uplands more than fifteen years ago, using
modern methods with heavy machinery. Since our aim was to
assess the long-term effects of logging, and the regenera-
tion process which follows logging is very slow, more
recently logged sites would not have yielded appropriate
data. The Malubuk site (600 feet) in central Sabah was
logged in 1965 (using D7-E tractors; tree extraction
intensity said to have averaged about 10 trees per ha.)
and the Bakapit site (650 feet), on the south side of the
Dent Hills, in 1962 (using high lead yarding and tractors;
tree extraction intensity said to have averaged about 8
trees per ha.). No intensive surveys were done in logged
forest in the flatter lowlands for two reasons. Firstly,
almost all such sites have been re-logged more recently
and suffered extremely heavy disturbance, and secondly,
all such lowland areas are designated for agricultural
development and have little potential as long-term con-
servation areas. There is still a need, however, for a
thorough investigation of the effects of logging on
wildlife in Sabah (Section 4.3.1.).

A site containing the patchwork of primary forest
and regenerating forest associated with shifting cultiva-

“tion was surveyed at Sungai Lanqut (300 feet), near

Pinangah in the upper Kinabatangan River system. The
site was dominated by Macaranga trees where tapioca and
other crops had been planted up to about five years pre-
viously, with primary dipterocarp forest, slightly dis-
turbed by occasional removal of tall trees for building
perahu (dugout boats), on surrounding slopes. Another
survey was done in Sabah's oldest extensive cocoa planta-

tion (planted between 10-25 years ago) at Bal Estates,

near Tawau, now part of a large area of monoculture

plantations and small-holdings.

It seems likely that plantations of fast-growing,
exotic trees will be a major source of wood products
from Sabah in the future. A survey was done at Sabah
Softwoods Plantation in the Brumas area, south-eastern
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Sabah, to find out which animals are adapting to stands
of Albizgzia falcataria, Eucalyptus deglupta and Gmelina

arborea. The survey was done in stands 5-7 years old,

soon to be cut,

3.1.3. Extensive Survevys

Although intensive surveys provided the bulk of the
field data, and were the basis for identifying differences
between habitats of relevance to wildlife conservation,
they could not.provide information on the distribution or.
population densities of rare, large mammals which range
over much larger areas than those investigated during

intensive surveys, Extensive surveys were done primarily

to identify the presence of such species and to collect.
more detailed information opportunistically wherever
possible. Extensive surveys were done for data on ele-
phants, rhinos, tembadau, proboscis monkeys, silvered

leaf monkeyé and also the estuarine crocodile.

The field procedure for extensive surveys varied
considerably according to which species was of most
interest and to the type of transport available, if any.
In general, short periods were spent in each of several
places where the species of interest had been reported
or were expected to oécur. Extensive areas were traver-
sed, either on foot, or by Landcruiser, timber company
transport or boats. People living or working locally

were interviewed, and signs of the animals sought.

Surveys were done in mangrove/nipah in search of
proboscis monkeys, silvered leaf monkeys and crocodiles.

Areas investigated were the Klias Peninsula (the only

extensive area of mangrove on Sabah's west coast), the

Kinabatangan Delta area particularly around Dewhurst Bay,

and the Sugut Estuary. The Kretam area, known from old
reports to have been exceptionally rich in wildlife, was
investigated by driving and walking extensively on old
logging roads, now being used as access routes for agri-
cultural development. Elephants were sought specifically

in the Segaliud-Lokan area to the west of the Sandakan




"Peninsula, in an attempt to assess numbers and ranging,

and in the Suqut-Paitan area to confirm whether or not

the species occurs to the north of the Labuk River,

Extensive surveys were done in the Silabukan area (pri-

marily for rhinos) and at Tanjung Linsang (primarily for
tembadau) .

Three parts of Tawau Hills National Park were sur-

veyed: — a logged area on both the east and west sides,
and a transect through primary forest from the southern
edge to the centre. Another extensive survey'was done in
the Tambunan area of the Crocker Range, a hilly area with

long-standing hunting and shifting cultivation., A brief

survey was done in the upper (western) part of Danum

Valley.

Finally, two surveys were done at the request of

other parties. The Mananam Plain was surveyed during a

period when consultants were drawing up a regional deve-

lopment plan for this area. Ulu Tiulon was investigated .-

to give data on mammals and birds to the Forest Depart-
ment's Ecologist as part of a pre-logging inventory for
an area in the Witti Range where the effects of logging
are being studied.

\“3.2.

~
-

- Data from direct observations were obtained by

DATA COLLECTION

surveyors walking quietly and slowly, alert for visual,
auditory and olfactory cues which would reveal the
presence of an animal. Birds and smaller mammals were
usually identified with the aid of binoculars. Sketches
were made of unfamiliar species for later identification.
Binoculars were useful for more detailed information even
on large mammals., All observations were written directly

into a field note-book. The following data were recorded:-
(1) - Date

(2) Time of day



(3) Species identified 70

(4) Evidence or sign:
- direct sighting of the animal

sighting after seeing movements or hearing call
- species-specific calls or noises

- tracks of ungulates and other large mammals

- claw marks (honey bear)

- nests (orang-utan)

- hair, quills or feathers

- odour (moonrat and teledu)

- corpses or skins

- animals trapped or netted

Where possible, the age of tracks and other such

signs was estimated.

(5) Number of individuals. Usually, only a minimum
could be estimated from sighting the animals or

their movements, or from tracks.

(6) Age and sex. Such information was noted if
. possible, and was useful for identifying groups

which might be encountered more than once.

{7) Map reference. Locations were recorded as grid
co-ordinates based on the Dutch East Indies
metric (10 km. sq.) grid. This grid was maxked
on all 1:50,000 topographical maps used during

surveys.

(8) Ecological data. Heights above the ground were
recorded for arboreal species. Use of salt
sources and wallows was noted. The identity of
any foods seen eaten was recorded, if possible

to species level,

These data were transcribed from field note-books
to primary data sheets, devised especially for the Faunal
Survey and copies of which are stored in the Forest
Department Headquarterd, Sandakan and in the Sabah State
Archives, Kota Kinabalu. Species distributions, according
to the data collected during the Faunal Survey, were
plotted on to maps of Sabah with a 10 km, square super-
imposed grid.



3.3. ESTIMATION OF ABUNDANCE

In addition to the information stored on primary
data sheets, other measures were taken to allow estima-
tion of the number of individuals of a species either in
Sabah or per unit area of habitat. Visibility is so poor
in Sabah's forest habitats that it is not possible, at
least in a period of less than two weeks, to count the
actual number of individuals in a defined area. Estima-
tion of abundance is based inevitably on incomplete
counts and on assumptions. All absolute estimates pre-
sented in this report are approximate, being based on
best available data, and all comparisons should be

regarded as showing trends rather than precise estimates,

3.3.1. Large Mammals

The distribution through Sabah of elephants, rhinos
and tembadau is highly uneven, as is the dispersion of .-
individuals and herds, even in relatively homogeneous
habitats. Without adequate time to conduct long-term,
single-species studies, information was gathered on a
somewhat opportunistic basis. Usually, the approximate
location of these species was deduced from talking to
local people. Searches were then made for the animals or
their signs in whatever way was most suitable for the

situation.

-~

Rhinos were never seen, and attempts to identify
individuals were made by measuring a sample of between-
toe distances of hindfoot tracks. This method was ade-
guate, when the results of Faunal Survey team work and
other subsequent surveys were combined, to give an esti-
mate of the minimum number of rhinos in the Silabukan
area, Elsewhere, all but two records of rhinos were
obtained from numerous discussions with local people,
and by Wildlife Rangers investigating specific reports,
Only reports backed by good descriptions of the rhino

or its signs were accepted from local people, The rhino
is of gufficient interest to people throughout Sabah
(due to the high value of the horns) that the presence
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of this species seems to be known to at least someone,
whenever they occur, This factor, combined with their
obvious rarity, allowed a minimum estimate of numbers

to be made for the whole of Sabah.

Much information was obtained on the location and,
often, the size of elephant herds, both from written
FD(WS) reports and from talking to local people. Direct
observations, by Faunal Survey teams, of elephants in
the Segaliud-Lokan, Kretam and Silabukan areas agreed
with the main features of such reports made by other
people in the same areas. Reliable herd size estimates
of greater than about five individuals could not be made

from measuring tracks.

Estimates of the total Sabah elephant population
were made, therefore, by combining available post-1978
records of sightings of groups and solitary males.
Without a detailed long-term study, the relative impor-
tance of accounting for the same groups twice and of

missing groups totally cannot be assessed.

The number of tembadau in Sabah was estimated in
the same way, except that these animals are much less
often seen than elephants and there are fewer estimates
of group size, so the overall estimate is correspondingly
less accurate. Reports of feral cattle and cattle/tem-
badau hybrids were distinguished by asking informants to
describe the animals that they had seen. As is the case
with elephants, small groups periodically merge to form
big groups. Reports of the larger groups only were used
in making the total estimate which, even allowing for

double-counting, is believed to be a minimum,

Estimates of the average population densities of
clouded leopard and honey bear in extensive tracts of
dipterocarp forest habitat were made by combining the
results of appropriate ;ntensive and extensive surveys
(as described in Sectio; 4.2.1.). No estimates were
made for the whole State.
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3.3.2. Primates

Diurnal primates, excluding the proboscis monkey
and silvered leaf monkey, were detected commonly enough
on some intensive surveys to use a line transect method
for population density estimates. These estimates were
the most accurate obtained using Faunal Survey data, and

allowed realistic comparison between sites.

The basic principle behind the method was to count
the number of primate groups encountered while walking
along a trail, The area surveyed is calculated by mul-
tiplying the total length of trail walked by the width
of a strip of habitat on either side of the trail within
which all groups present were detected. Techniques have
been developed to calculate the appropriate strip width
by estimating the likelihood of detecting groups at

increasing distances from the trail or observer.

The most accurate method of calculating strip width
is the so-called "Emlen Method". For this, the distance
is measured between the path and a detected group. By
plotting a large number of these sighting distances it is
possible to show a high number of detections near to the
trail which corresponds to 100% probability of detecting
a group within that distance from the trail. The effec-
tive strip width is calculated by finding the distance
Xm. on either side of the trail, beyond which the number
of sightings of groups exactly compensates for the number
‘©f group less than Xm. away that are undetected. This
method depends on a strip within which there was 100%
detection of groups being recorded, which is not the case

for the data collected during this survey (Figure 2a).

A larger sample size would have improved the accu-
racy of the calculations of effective strip width, but
so few primates were observed during intensive surveys
(mean: 6.6 groups/survey) and some species (notably
macaques) ware seen extremely rarely, that a very pro-
longed survey would be required. This was incompatible
with the need to survey a large number of areas for many
species. The "King Method" was used instead of the
Emlen Method, in which the effective strip width is cal-
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Figure 2a
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culated using a decreased detectability with distance
between the primate group and the observer. Observer-
to-group detection distances were summed from six survey
gsites (Figure 2b) and the effective strip width on one
side of the trail was 39.6 m. A strip width of 80 m,
would be used in density calculations, since primates are
detected on both sides of the trail.

There were various biases influencing the likeli-
hood of detecting primates during surveys. A major
factor is the dispersion of groups, which may be influen-
ced greatly by the dispersion of trees fruiting at the
time of the survey. This was compensated for to a cer-
tain extent by combining the results of several surveys
in one habitat type to give an average. Other factors
include the time of day and the behaviour of the animals.
Some species were cryptic either at all sites or only in
areas where hunting was common. Primates may often |
detect the surveyor before they are detected by him. It.
was not possible with the data available to compensate
for such biases and no efforts were made to improve the
accuracy of estimating the effective strip width at each
site., A strip width of 80 m. was used throughout for
calculations of population density. This gave results
for population densities in different areas which corres-
pond closely with subjective impressions gained during the
survey. Further evidence for reliability of this method,

.given inherent biases and small sample sizes, comes from
“gomparing population density estimates calculated from
Faunal Survey data with those made by other researchers.
The orang-utan densities at Bole Kecil and Kawag in 1980
corresponded to those of MacKinnon (16) for the same
area in 1969. Red leaf monkey population density estimated
for Sepilok also corresponded well with known home range
size of this species in the same area. Finally, the densi-
ties of grey leaf monkeys in areas where they were common
were similar to estimates made by Rodman (l17) in similar
forest at Kutai, Kalimantan,

Gibbons call loudly and frequently from fixed
territories. By plotting all the calls heard in an area
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during the course of an intensive survey it was possible
to estimate the minimum number of these animals in a
known area. Variables such as weather may affect calling
frequency, but over a period of fiwe or more days, most
individuals are expected to call. To plot the location
of calling gibbons, compass bearings were taken from
measured points on the trail. The distance to the call-
ing gibbon was estimated where possible, or a cross
bearing taken from another point for more accurate plot-
ting of calls. To assess the size of the area sampled,
a 500 m. strip on either side of the trail was used,
since all groups calling within this distance should be
heard. Any groups whose calls were located within the
area half-way inside this sample area were counted as
half-groups, while groups calling outside the area were
ignored. This method of estimating abundance is suit-

able only for gibbons and also for argus pheasants.

3.3.3. Other mammals and birds

It was not possible to estimate the absolute abun-
dance or population densities of species other than those
described in the fore—going discussions. By recording
the number of observations (sightings or other signs) of
each species for each survey, it was possible to compare
the relative abundance of some species between survey
sites. A 3-point scale of relative abundance (1, one
observation; 2, two to four observations:; 3, five or more
observations) was used in routine survey reports. Given
such small numbers of observations, however, it was
decided later that a 2-point estimate of abundance is more
appropriate: 1, rare, - one or two observations; 2, common,
- more than two observations. Also, O is ysed to indicate
that a species is present, but the number of observations
probably do not reflect i;s relative abundance, such as is

the case with small and nocturnal mammals (see Appendix 3},

No attempts were made to estimate the relative
abundance of birds at intensive surveys sites, other than
argus pheasants (described above) and hornbills, which are
conspicuous enough to be detected readily by sightings or
calls,
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4,1. TINTRODUCTION

The basic results of the Faunal Survey are

tabulated in Appendices 2-6.

The results are interpreted and discussed more
fully in the following sections. The ecology, distri-
bution and abundance of certain species is outlined in
The Status of Mammal and Bird Species (Section 4.2).
The species distribution maps included in this section
are based on Faunal Survey data, with some older (pre-
1978) records where precise location information is
available. Logging, agriculture and hunting are dis-

cussed with reference to wildlife in Section 4.3.

4.2, THE STATUS OF MAMMAL AND BIRD SPECIES

Mammals and birds are discussed under the four
headings of: Endangered, Vulnerable and Rare Mammals
(definitions conforming to the I.U.C.N, Survival Ser-
vice Commission definitions; see Appendix 2), Primates,

Other Mammals and Birds.

4.,2.1. Endangered, Vulnerable and Rare Mammals

(1) THE SUMATRAN or TWO-HORNED ASTATIC RHINOCEROS

(Dicerorhinugs sumatrensis)

Family: Rhinocerotidae

Order: Perissodactyla

The one~horned Asiatic rhinoceros (Rhinoceros
sundaicus) has not been recorded in Borneo and there is
no evidence that it ever existed on the island. The tapir

(Tapirus indicus) did once occur in Borneo, possibly until

recently. No good evidence was obtained during the Faunal
Survey of this species ﬂ%ing seen within living memory.
All three-toed footprints measured during the Faunal Sur-
vey conform in width and shape with those expected of the
Sumatran rhino. Five informants who have obtained clear
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views of rhinos in three separate areas (Silabukan, Kre-
tam, Sugut) stated independently that the rhincs bore two
horns. In this report, we assume that all forms of evi-

dence - verbal information, written reports and footprints

- are of the Sumatran rhino (Dicerorhinus sumatrensis).

Ecology

The Sumatran rhino is active mainly around dawn,
dusk and at night-time. It lives alone for most of the
time, but sometimes travels in pairs and the Faunal
Survey received several independent reports of two and

three rhinos being seen together in the Silabukan area.

In West Malaysian habitat (18) similar to that in
which most of Sabah's rhinos exist, the diet consists
predominantly of the leaves and twigs of woody saplings.
In a 3,500 ha. study area in primary upland-highland
dipterocarp forest, 97% of rhino food plants are woody
saplings. Among 321 plants eaten by rhinos, there were
more than 147 species and 48 plant families. About 75%
of food consumed is mature leaves and 20% small stems.
A little fallen fruit is eaten.

It is not clear whether the Sumatran rhino is able
to tolerate a diverse array of food plants, and could
exist on a diet of much lower diversity if necessary, or
whether this rhino selects a diverse diet out of neces-
sity. The success of conservation measures for this

“~gpecies depends partly on which of the two possibilities
is-true, given that logging causes a great reduction in
the diversity of rhino food plants.

One environmental factor which in Sabah appears to
be of great importance to rhinos is the availability of
mineral salts for consumption, in the form of natural
salt-water springs, salt licks, "mud volcanoes" or sea
water. The past and present distribution of rhinos in
Sabah is correlated closely with the distribution of such
salt sources and is not correlated with habitat type
except insofar as rhinos are now absent from areas where
there has been long-standing human activity, Of 25 accu-
rate and independent records of rhinos obtained during
the Faunal Survey, the median straight-line distance of

.
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the rhino from the nearest known salt source was 5% km.
(range 0-14 km). The mineral sought by the rhinos might
be sodium, but there are other possibilities (see Map 10).

Several aspects of rhino behaviour suggest that
they endeavour at all times to avoid becoming hot. They
obviously tend to stay in undisturbed forests, away from
recently logged forest and only return after the tree
canopy has begun to grow over. They appear to follow and
cross streams very frequently. During the day-time, they
spend much time resting in mud wallows (which they main-
tain by gouging soil with their horns) or on ridge tops
which catch the breeze. '

The rhino in Sabah is renowned for fleeing from
human disturbance and staying inside forest cover.
Reports by people encountering rhinos indicate that they
do not tend to flee from man any more than do other
ungulates. The scarcity of sightings is a result of
rarity and absence from areas disturbed by man, and not

of "shyness".

Throughout South-east Asia, this rhino species lives
mainly in primary forest. 1In Sabah there are rhinos cur-
réntly living either entirely or mainly in logged lowland
and upland dipterocarp forest, as well as primary forest.

There are salt sources in all such logged forest.

Distribution and Abundance

It appears that rhinos no longer exist in the
western parts of Sabah. The last reliable record from
thé Maligan Range dates from the mid 1960's, although
there is one more recent unconfirmed report from Ulu
Padas in the south-western corner of Sabah. There are
no records from the Crocker Range. It is possible that
a very few remain in the remote central part of Kinabalu
National Park, but the lack of any reports for the past
twenty years suggests not. Human disturbance, largely
in the form of hunting is probably the factor which has
resulted in no rhinos occurring in these areas.

There is only one place north of the Labuk River
from which there are recent, reliable reports, This is
the uninhabited, largely logged over area in the Lower
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Sugut, the last record dating from 1979. The best access
point to this area is widely believed by the people of
the Sugut River to be haunted and they prefer not to stay

overnight. There can be only a very few here, possibly
only one rhino.

There are several reports from the Trus Madi Range,
but the latest date from the 1960's, when at least two
were killed there., Since that time, there has been a
tendency for hill-dwelling people to move down to the new
roads, and logging has started only recently. The Faunal

Survey did not cover this Range, so it is possible that a
few rhinos-remain.

The largest unexplored region of Sabah is the Kua-
mut Highlands. The region is uninhabited, although in the
nineteenth‘century Murut people lived along some of the
rivers near the Kalimantan border. Logging has occurred

only in the northern and eastern parts. This region may
contain rhinos.

The eastern lowlands and uplands contain most of
Sabah's rhinos. Danum Valley, in the headwaters of the
Segama River, is believed to contain rhinos, but there
is no definite evidence. East of a line between the
mouths of the Labuk and Kalabakan Rivers, there are
rhinos in at least five separate areas. The Silabukan
area, in the middle of the Dent Peninsula is the most
important rhino area. Preliminary surveys suggest that
at least 7 and possibly 12 or more rhinos survive here.
fﬁgre were at least two young rhinos using this area
during the Faunal Survey (although one was subsequently
killed), and this is the only known breeding population
in Borneo. There are other rhinos scattered in several
other parts of eastern Sabah, now being opened up or
due to be opened up for agriculture.

There ;are at least 15 rhinos in Sabah and the
actual numbqr is more likely to be about 30. More than
half the total Sabah population, however, has almost no
chance of contributing to the species' survival if they
remaln isolated from each other as they are now.

Theré 1s no: reliable information on the area of



forest required by one rhino. Studies in a montane
habitat in northern Sumatra suggest that one individual
ranges in an area of at least 40-50 sq. km. (19,20).

dne Iban man who has worked in the Silabukan area since
the 1940's claims to be able to recognise the tracks of
one particular rhino by the right hind foot being bent
outwards. If his claims are reliable then the rhino

must live in an area of at least 90 sg. km.

Approximate rhino population densities are as

follows: -

(1) 1l rhino/20 sg. km. in primary montane forest with
5 known salt licks, northern Sumatra (20).

(2) 1 rhino/40 sg. km. in primary upland dipterocarp
forest with no known salt licks in Peninsular
Malaysia (18).

(3) (Preliminary surveys only), 1 rhino/30-60 sqg. km.
in lowland-upland dipterocarp forest, about one
third logged, with five known salt sources in .
Silabukan, Sabah.

(2) TEMBADAU or BANTENG (Bos javanicus)

Family: Bovidae

Order: Artiodactvla

In some areas, reports from local people and hunters
indicate that at least some of the "Tembadau" are cross-

breeds with feral cattle, or even pure feral domestic

cattle. These animals are not considered in the followin95

discussions.

-

Ecology

The banteng, or tembadau as it is generally known
throughout Sabah, is a species of wild cattle which was
formerly distributed throughout much of South-east Asia.
In Sabah, tembadau live mainly but not exclusively on
flat or gently sloping terrain. Primarily, they graze
on grasses and herbs,bu% they also browse on bushes and
small trees. 1In Tawau, Bali Cattle (a domesticated form

of the Tembadau originating from Bali) take more browse

" than other forms of domestic cattle and put on weight more

quickly. Tembadau depended on man in many areas in the

84



85

past, living on the grasses and other secondary growth
left after cultivated areas had been abandoned. In Sabah,
they visit all kinds of natural salt sources to obtain
supplementary salt. In the Maligan Range, domestic cattle
were observed licking the ash after.Murut people had
burned the vegetation prior to planting hill rice; possi-
bly, tembadau benefited formerly in this way from the

activity of shifting cultivators.

In Sabah today, adult female and young tembadau
generally live in groups of 2 to 7 or more, sometimes
accompanied by one adult bull, In at least three areas,
they still congregate into herds of 30-40. Some bulls

live alone and associate with the herds for brief periods.

Distribution and Abundance

In the past, tembadau were distributed throughout
most of Sabah (for example, 21,22 and the British North
Borneo Herald through the late nineteenth and early
twentieth centuries). During the twentieth century,
the widespread use of guns (particularly during and after
World War 2), probably coupled with a decrease in the
extent of shifting cultivation being practised in more
remote areas, has led to a significant reduction in dis-
tribution. Now, tembadau are common only in parts of
the eastern lowlands and there are small numbers
scattered throughout the more hilly central areas of

™ Sabah. Evidence was found in only one part of the wes-
tern hill ranges of small numbers of surviving tembadau

(Maligan Range).

Three areas where herds of 30-40 have been seen
recently are Kretam, Bukit Kumbaun (scuth side of Lower
Sugut) and between the Paitan and Sugut Rivers. Equally
large concentrations of tembadau probably occur in the
Labian and Kinabatangan Lowlands and between the middle
reaches of the Tingkayu and Kalumpang Rivers. The latter
two areas have been subjected to much hunting, however,
over the past 15 years. 1If all recent records of tembadau
are combined and herd size is estimated from local cbser-
vers' reports in multiples of 5 (minimum of 5, maximum of
40), then a total figure of at least 300 is obtained with



86

Osr

1_1 Qoy Quv Os» Oco
a e AN IR
\O\/P 14 \ 7 J
o < .\ J..J m\ ~L ~d - ‘rz\ r\.\l)/ \\jr\i - WA j 1||MA
<{1q A 0|0 bl 1111 R
— ® | ele T ) / ! i
¢//n ) o /V/ o / T~ boq._,m J/ | -
A O [ (14 [ \ I
i _
P Y () 1 ]
) 00s's N~ /2(\. v ]
A . \ nnqo_ _ " | 1. ‘l\.\.f 1
\/.L\../ <2 ' pefs 7 _ BN h T~
10 o] N O/ ~ 1
fa @ @ ot s A () | o] | &H T M.; \ B T T 1T
¢ 8 [ o T ] =l L |
(o] O O 1\1\ N [qr\/.v o N L M.‘J '7\V —t -
— = \7.?.\ i ) ] 7 1 HJ\. , o
e
! L.\]\/ | L OJ!I \ 4.f-< B w& ] B
| 0|0 O 00v'y 069 ! Y/
olatet) (o » ,- 7
A % f\ux{.)/ N PN -
W \IMA o IA\ﬁ ‘K ﬂ\ -l
W fa \u“mmﬂ L
Ya ®, . S
_ P ad\ \L &vel )
4 hd ~
: [
= Os:
R
A L A
/UU ) A :
spTIqiy ari3ed arqrssod () W 7 5 OM
uowmm) - ju3dsaid . : S
souURpUNgE 29IV TPSWISIUI " JUISIIL 5
UMOUNUT 8DUBpUNQE IO 3IRI 3Ng U3SDId w /\\
pI0d81 8167 °1d O &p
0x 8L6T uer 1 xa3ye jxodeax pswrryucoun A< M\ml\m o : 0.
8L61 wer T 1333e quasaxd Arajtutzaa () ¢ 10 (snotueael sod)
T [ ] NYavardl
A
Oco Ose [ Osy Oc»



“

87

conservative estimates. A more generous estimate, round-
ing up figures for little-known areas gives a figure of
550. In the absence of better information, our estimate
is that there are at least 300-550 tembadau in Sabah.

(3) ELEPHANT (Elephas maximus)
Family: Elephantidae

Order: Proboscidae

Ecology

As is the case elsewhere in Asia, elephants in Sabah
feed mainly on monocotyledonous plants -~ palms, grasses,
bamboos, bananas - supplemented with herbs, shrubs, and
the leaves or bark of some trees. In Peninsular Malaysia,
palms and grasses constitute about 75% of the diet, and a
comparison of the amount eaten with the amount available
in the environment indicates that grasses are the most
preferred food (23). C(Clearly, primary dipterocarp forest
is not an ideal habitat for the elephants, because the

major food types are rare and patchily distributed.

In Sabah, elephants visit natural salt sources. The
presence of these salt sources appears to exert a consi-

derable influence on the ranging behaviour of elephants,

As in Peninsular Malaysia, the basic unit of
elephant social organisation in Sabah appears to be the
"family unit" consisting of one or more related females

with their immature offspring, totalling about 3-12

-individuals. These family units travel and feed alone

for some of the time but periodically group together to
form hexrds of up to 50, occasionally in some areas
(according to unconfirmed reports) up to 100. Adult bulls
are encountered alone, singly or in groups of 2 or 3, and
gsometimes in the vicinity of/or accompanying family units
of female/young herds.

There is some evidence from Peninsular Malaysia
that female/young herds travel more slowly and have
smaller ranges in secondary dipterocarp forest than in
primary forest. 1In both habitat types, solitary males
gseem to have amaller ranges than female /young herds (23).
Elephants travel substantial distances out of forest only

-

-,
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during or immediately after periods of heavy rainfall.
They feed in open areas such as roadsides and plantations
after dusk, except on cloudy, cool days when they may
come out of the .forest as early as 1500 hours.

Distribution and Abundance

Elephants are restricted in Borneo to the north-east
part of the island. Their present distribution in Sabah
can now be fairly accurately demarcated. Periodic reports
of elephants apparently outside the usual species range
towards the western periphery appear to be of solitary

bulls or small herds making temporary excursions.

The species range has declined with the spread of .
\ large-scale agriculture and elephants are now absent from u,,
the sandakan area and the south-eastern part of Sabah
where such agricultural development started in the early

years of this century.

During the period 1952-56, signs of elephants were
found by at least two reliable Forest Department infor-
mants far outside the usual species range, between Paitan
and Pantai Boring. No-one who actually saw these ele-
phants can be traced but the reported tracks indicated
the presence of two adults. Extensive enquiries by the
Faunal Survey throughout the region revealed that no
local people have encountered elephants north of the Labuk
River, The most plausible explanation is that two ele-
phants wandered far from the main population and either
died there or returned in the late 1950's, The importance
of this record is that it indicates that there is no phy-
sical barrier totally preventing the movement of elephants

into the extensive lowland area north of the Labuk River.

There are at least three possible explanations which
may account for the strange distribution on elephants in

Borneo: -

(1) Elephants were intmoduced to Borneo by man in recent

times

It is recorded that some elephants were released
by the Sultan of Sulu in the eighteenth century on the
east coast of Sabah (24). The possibility that native
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elephants were present before this time is unresolved. A

single fossil molar tooth of Elephas maximus has been

identified from a cave in Brunei (25), but it is concei-
vable that this was brought to Borneo by man. Ivory was
imported into China from Borneo (among many other places)
by Arab traders in the middle ages (24) but it is possible
tha£ this ivory was obtained from traders in Borneo. Tame
elephants were seen in Brunei by Portugese explorers in

1521, but again these may have been imported (24).

(2) Elephants were once more widely distributed in Borneo

but were exterminated by man

Hunting peoples have existed in Borneo for at least'w
35,000 years (26). 1In Sabah, elephants are distributed
only in those areas where there has been little or no human
settlement until the twentieth century. Given that ele-

N

phants would have existed at low population densities and
come into conflict with man by eating cultivated crops, it
is possible that over a period of thousands of years, hunt-
ing people could have exterminated elephants from extensive
areas. Until 1957, a man named Linsanad, who was believed
to use special charms, lived in Tongud (Ulu Kinabatangan)
and sometimes led small parties of men armed with spears to
kill crop-raiding elephants. Rhinos, which are more diffi-
cult to find or approach than elephants, have been extermi-

nated throughout most of Borneo by men using spears.

(3) Elephants are limited by the availability of one or

more minerals in the environment

The availability of various minerals in Borneo soils
is patchy and low in many areas. Several studies in North
America and Africa have indicated that large mammals,
including elephants, visit particular localities to obtain
sodium salts. Apart from topographical factors and the
possibility that elephants have been exterminated in Borneo
by man, the distributiq§ of elephants in Sabah, especially
female /young herds, is correlated closely with the distri-
bution of known salt sources.

The distribution of adult bull elephants in Sabah
is somewhat more widespread than that of the female/young
herds. Bulls also traverse more hilly terrain and unlike .
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female /young herds, commonly venture into gardens where
they eat bananas, papayas, maize and the bark of terap
trees (Artocarpus sp.).

The number of elephants in Sabah has been estimated
by more than one Forest Department officer as about 2,000
(earliest estimate, 1949), and more recently as 500-2,000
(27) . ‘A minimum estimate, derived by combining definite
post 1978 records of herds and a conservative estimate
for unknown forested areas, is 450 individuals. A more
realiafic estimate, which does not assume that all
individuals are detected in known areas and makes a more
generpds estimate for unknown areas, 1is about 1,000
individuals. There are about 10,000 sq. km. of lowland
secoﬁﬁary forest within the present range of the Sabah
elephaﬁt'pOPulation. If Olivier's estimate of elephant
p0pulation density as one elephant in 555 ha. (23) 1is
taken;- there woulé be 1,800 elephants in this habitat, 4
and about 2,000 iﬁ t@e whole of Sabah. A éroup of up to -
40 eléphants was>ranging within an area of about 280 sq. ‘
km. tahthe west of Sandakan in 1980, indicating a popu-
latlod den51ty of about one elephant in 700 ha. The area
contazns at least three salt sources and has long been

known' to support "many elephants.

Wlthout a more detailed lnvestlgatlon, we can only
support the Forest Department estimate of 500-2,000 and
state that the best guess from available information is
-around 1,000 indiwviduals. Note that this estimate
includes both adults and young.

(4) HONEY BEAR (Helarctos malayanus)
Family: Ursidae
Order: Carnivora

Ecology

The contents of bee's nests and termites appear to
form a substantial part of the diet, with other small
animals and fruits. It is said in Sabah that bears eat
large quantities of the hard seeds of the Fagaceae family..
They: travel mainly on the ground at night-~time, but some--;i
_tlmes durlng day-light. They sleep in the forks of large °
brancpps. The presence of honey bears in an area is “
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usually detected by claw marks in the trunks of medium-
gized trees, but distinctive footprints may be seen on

soft ground or fresh signs of feeding.

Distribution and Abundance

The honey bear is distributed widely throughout the
dipterocarp and lower montane forests of Sabah, but is
common nowhere. Individuals were seen only twice during
the Faunal Survey and fresh signs three times; old claw
marks were found in six survey areas. Nine of these
eleven records were in primary forest, two in old logged
dipterocarp forest. Estimates of abundance can only be
crude., Assuming that approximately 1 sq. km. was inves-
tigated on thirteen of the surveys in primary dipterocarp
forest and that if bears were present at the time, fresh
evidence would have been seen, then 3 bears were present
in 13 sg. km, From this, it is assumed that honey bears
exist at an average population density of about one
individual in 4 sq. km. in primary dipterocarp forest in
Sabah. Consideration of this species' diet would suggest
that they exist at lower population densities in montane
forests.

(5) CLOUDED LEQOPARD (Neofelis nebulosa)
Family: Felidae

Order: Carnivora

The clouded leopard is Borneo's largest known wild
w.felid., 1In Sabah, 'its presence is usually detected by
footprints or by chance sightings of the animal resting
along the branch of a tall tree or travelling across open
gaps in the forest. Throughout Sabah, the call of the
red .giant flying squirrel is attributed by some indigenous
people to the clouded leopard. It seems likely that
clouded leopards do sometimes make a similar call, a power-
ful "boep. ......boop!", which is heard at night or late on
cloudy afternoons. Reports of "clouded leopards" based on
calls cannot be trusted. Clouded leopards are also con-
fused by many Orang Sungai, Kadazans and Muruts with an
imaginary "ghost tiger" (mondou) which is believed to be
able to change form, Furthermore, some hunters report the

tracks of feral dogs and binturong (whose claw marks are
Y



visible in the tracks) as clouded leopard Similarly,
sightings of small felids (wild cats) and even civets,
especially the tangalung, are sometimes reported as .
clouded leopard. During the Faunal Survey, only observed
tracks and detailed descriptions by known reliable peoplé

were accepted as evidence of this species.

Six informants c¢laimed to have seen large, totallj‘
black leopards in Sabah. These could have been binturong,
or dark forms of the clouded leopard or bay cat. There,SJ
is only a very remote possibility that the leopard

(Panthera pardus) exists in Sabah.

Ecology

Clouded leopards hunt at night-time and in Sabah are
generally seen on the ground except when resting during'h
the day-time in tall trees. Food includes mousedeer, _
young bearded pigs, young deer, rodents and monkeys. It
~ is widely believed that clouded leopards often eat only
the ‘head from'theii prey, and leave the body uneaten. The
freshly-killed headless body of a larger mousedeer was -
found once during the Faunal Survey, but the cause of death

could not be ascertained.

ADisﬁiibution and Abundance

Clouded leopards are distributed widely in Sabah,
-with Faunal Survey records from sea level to .about 3,500
'feet,\and both in primary and secondary forests, There "..
" are three records from places adjacent toﬂméﬁgrove/nipaﬁ
and: in at least ooe case (Terusan Sugut), the clouded
1eopard must have ‘swum and travelled through mangrove
Several local people have. seen a clouded leopard here,
.and believe that it follows bearded pigs whlch perlodl-i
cally swim to the island. The average densxty of cloudea
-leopard populatlons was estimated from extensive surveys*‘f

'done over wide areas on earth roads, both 1n<Logged foreJMA

and forest due to be logged soon, It is- &g sumed that’ ozgét
sqg. km WES . covered adequately on each sudh.ﬁhat aecluud;'}
sxghting.A Three :ecords in twelve such anaa$~§uggest
pOpulatlon-deDSLtles of the order of one Lhdimddual lh‘
sq.‘km.' All. areas were less than 1,500 feﬂt‘tltltude

<,
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(median about 400 feet), and primary and secondary habi-
tats are combined. Little can be said of variation in
density with habitat, but it is likely to be correlated
most closely with population densities of prey animals.

We would expect lower densities with increasing altitude
and steepness, but we do not know how logging would affect

clouded leopard food supply.

4.2.2. Primates

The diurnal primates are a group of relatively con-
spicuous arboreal mammals and all species were surveyed )
using a similar survey technique. Because they constitute
the majority of the biomass of mammalian herbivores in the
forest trees, their population densities are indicative of
the conditions prevailing in the forest. This feature,
coupled with their widespread distribution within Sabah,
means that their population densities are indicative of
the relati&e abundance of food trees or the amount of

hunting in different areas.

(1) ORANG-UTAN (Pongo pygmaeus)

The orang-utan occurs only in Sumatra and Borneo,
and is becoming increasingly rare throughout its range.

The Bornean race, Pongo pygmaeus pygmaeus, is the largest

primate in Sabah, with adult females weighing 30-50 kg.

and adult males up to twice as much.

Ecology

The social system is flexible. Oréng—utans are
most frequently seen travelling singly, or as mothers with
their dependant infants or groups of two individuals often
consisting of juveniles and/or subadults., Very rarely,
temporary groups of 5 animals or more may associate at

large food sources.

This species is.ufrugivorous and large, succulent
fruits, such as wild figs, durians, rambutans, langsats
etc., are preferred foods. Seasonal depressions in fruit
supply, however, force orang-utans to take a wide range

of foods, including young leaves and the bark of trees

..
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and lianas. Since their main foods are in the trees,
orang-utans spend much of their time in the middle and
upper storeys of the forest canopy. They may descend
to the ground to travel, however and adult males,
especially, spend a large part of theiF time on the

ground because they are too heavy to travel arboreally.

The ranging pattern is flexible, but two basic
patterns have been recorded. 1In Lokan (Sabah) and Kutai
(Kalimantan), females have relatively stable home ranges
of about 30 ha. which are overlapped by the larger home
ranges of adult males. 1In Segama (Sabah) and Ketambe
(Sumatra), all individuals have much larger, greatly over-
lapping and less stable home ranges. Each night, orang-
utans build a nest, in which they sleep, by entwining
branches to form a platform. Occasionally, "day nests"
are built on which to rest.

Distribution and Abundance

The orang-utan has been reported from various habi- -~
tats throughout Sabah, including dipterocarp forests,
montane forests, peat swamp forests and coastal swamp
forests and in nipah. They occur in logged forests in
some areas, Where they are forced to travel on the ground,
and there is one report of an individual travelling
through a tree plantation.

Although the presence of nests was used to assess
Wwhether orang-utans occurred in an area population densi-
ties were computed only from sightings of individuals.
From the survey data the most striking feature was that
the orang-utan population is concentrated in the eastern
part of Sabah, especially the lowlands and Segama uplands.
The highest population densities, of 2.02 and 2.9 indivi-
duals/km2 were at the lowland sites of Kunkun and Bole
Kecil respectively. The latter figure is very high, even
higher than estimates made in the same area by MacKinnon
in 1970, and is probably a result of individuals being
forced to immigrate from the nearby logged forests. The
figure for Kunkun tallies with that of Horr's estimates
for very similar habitat in the Lokan area. This is a

useful estimate for orang-utan population densities in
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primary forests in flat, lowland areas of Sabah with allu-

vial soils.

Altitude-related factors have a marked effect on
orang-utans and population densities decrease for relati-
vely small increases in elevation. ' In the Segama Uplands,
at Kawag (1,200 feet a.s.l.), a density of approximately
one individual/km2 was calculated, which agrees with
MacKinnon's estimates in the same area. Above 2,000 feet,
they were scarce and appeared to range over large areas in
search of food, so that no absolute population density
estimates could be made. Extensive ranging for food would
explain the unusual record of an orang-utan at 8,000 feet
on Mt, Kinabalu in vegetation which can hardly supply
sufficient foods year-round and why there are very few

records of orang-utans above 4,000 feet.

It is inappropriate to give a total population
estimate for Sabah until surveys have been conducted in
areas which were not visited during the Faunal Survey.

For the purposes of discussion, however, a rough estimate
can be made of the minimum population size if the unlogged-
area 1s considered; Table 6 summarises the calculations,
Although there are at least 4,000 orang-utans in Sabah,
habitat loss is occuring at a fast rate and there is an
annual mortality of at least 20 individuals as a result

of human disturbance.

(2) GIBBON (Hylobates muelleri)

. Gibbons are widespread in the forests of South-east
Asia., There are two species in Borneo and the species in
Sabah, Hylobates muelleri, is endemic to the island.

These lesser apes weigh about 5 kg. in adulthood and there
is no difference in size between the sexes. Their coat
colours are variable., They are adapted to a wholly arbo-
real life and have very long forelimbs to allow them to

swing through trees.

Ecology

Gibbons live in family groups of about 4 individuals,
including an adult male, an adult female and their progeny.

The group occupies a territory of about 30 ha. which is

99



TABLE 6

Forest Reserve

Primary forest Estimated

area

(kilometre®)

population
density

Dermakot
Tangkulap
Malua
Segaliud-~Lokan
Lamag

Bangkulap

Ulu Segama
Ulu Segama ext.
Tingkayu

Binuang-Tingkayu

Kuamut
Silabukan
Lumerau

Sg. Tongod

34
l66
233
272

67

lo\

778

1,866
102
15

11
1,994

1,550

S e e e e e e e e e S

e e e e e e S

e e e e e e

2 individuals
/kilometre2

1l individual
/kilometre2

0.2 individual
/kilometre2

100

Estimated No.
of orang-utans

1,556

1,994

310

These data suggest that there are at least 4,000 orang-

utans in Sabah.

The populations which may occur in logged areas and the

highlands cannot be accounted for at this stage due to

a lack of information.
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fiercely defended against intrusions by any other gibbons.

The territorial boundary is advertised on most days by loud
calls. The feeding behaviour is characterised by a strong

preference for small succulent fruits, such as varieties

of the fig, rambutan and langsat families. They also feed

on young leaves and, to a lesser extent, on insects.

Distribution and Abundance

Gibbons are common over most of Sabah. They are
abundant in the lowland forests and are found up to about
5,000' on Mt. Kinabalu, They occur in logged forests and
were seen once in a tree plantation, but they do not adapt

readily to exploited habitats.

The abundance of gibbon groups in different areas
was calculated from the number of groups heard calling in
a surveyed area. The results are shown in Table 7. Com-
pared to populations of other primates, these results
show considerable conformity between survey sites in the
same altitudinal zones. Altitude-related factors do not
begin to influence gibbon populations until above about
1,500 feet a.s.l. BAbove the uplands, population densities
tend to decline considerably. The surveys in highland
areas suffered from rainy weather, so the results may be
overly depressed because gibbons tend to call less during
rainy periods and some groups in the survey area may have
been missed. Studies elsewhere have shown that gibbon

"densities do decrease with altitude, and this is because
the density of their food trees decreases (28). There
are, however, pockets of suitable habitat for gibbons at
high elevations in areas where the surrounding gibbon
density is generally very low, as is exemplified by the

high density at Kimanis.
(3) COLOBINES

This sub-family of monkeys is represented by four
species in Sabah which all have a common feature: the
possession of a saculated stomach for fermenting foods
to facilitate digestion of fibrous plant matter that is

eaten.
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PROBOSCIS MONKEY (Nasalis larvatus)

The proboscis monkey (Nasalis larvatgs) is found only
in Borneo and is distinct from the other members of the
sub-family. All individuals have a characteristic nasal
morphology: females have a snub-nose and adult males have
a large pendulous nose. There is marked difference in the
gsize of the sexes, males may weigh 20 kg. and females
about 10 kg.

Ecology

Only brief studies have been made of this animal and
its ecology is still poorly understood. The social groups
vary in size between 10-40 individuals and may contain oné‘
or more adult males. The ranging patterns of the species '“\
are variable; groups may range 5 km. along river banks
upstream from mangrove, but within mangrove, their major
habitat, group ranges are probably less'extensive. A
common feature of ranging behaviour is that groups are
always close to large water courses. They are primarily
folivorous, with young leaves and shoots making up the

majority of the diet.

Distribution and Abundance

This species is distributed along the coastline,
especially in the mangroves of the northern part of the
Dent Peninsula and Sugut and Paitan Rivers, and is found
along the larger rivers as far as 50 km. from the nearest
coast on the Segama and Kinabatangan. No data are avail-
able to calculate the population size of this species;
only gqualitative statements can be made. The largest
numbers were seen on the Trusan Kinabatangan, near Abai,
and around Dewhurst Bay. There may be other areas with
dense populations, but more surveys are needed to

establish a complete picture.

The most alarming information about the population
of this species is that,its range seems to be shrinking.
There are no recent records of proboscis monkeys in the
Klias estuary, the Papar area or around Tawau, all places
where they were once present. A formerly abundant popu-

lation in the Tingkayu has been much reduced. The two
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causes of this reduction are the exploitation of mangroves
and the hunting of individuals for food and sport. This
type of range shrinkage is one of the final stages in a
slow process of extinction and a mangrove area is urgently

needed for the preservation of this species,

SILVERED LEAF MONKEY (Presbytis cristata)

The silvered leaf monkey (Presbytis cristata) is the

least common of the three Presbytis species and is the only
representative of the sub-genus Trachypithecus in Borneo.

This is a medium sized colobine with females weighing about

6.5 kg. and males being slightly heavier.

Ecology Y
The ecology of this species has been studied in

Peninsular Malaysia. Group sizes vary between 10 to 20

or more individuals and the group composition ranges from

all male, to several adult males and females, to single

male with several adult females. They are folivorous,

with young leaves of mangrove trees being prominent in
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