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On the Declining Fauna
of Peninsular Malaysia in
the Post-Colonial Period

BY S ROBERT AIKEN AND COLIN H LEIGH

Great species diversity is characteristic of Peninsular Malaysia, especially of the lowland
dipterocarp-dominated forests. In recent decades, however, land clearance for agriculture,
selective logging, hunting and collecting, and pollution of water bodies have taken a heavy
toll of the region’s fauna. Conservation, which is pursued on an ad hoc basis, is under-
funded and there is a shortage of trained personnel. Environmental awareness is growing
but lack of co-operation between Federal and State authorities is a major problem.
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Figure 1, Peninsular Malaysia and its neighbors.
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Some 40-50 percent of the estimated 3-10
million spectes on earth occur in tropical
rain forests. This great renewable cor-
nucopia of life, however, is rapidly being
expunged by human activities. Each yeara
vast area of forest, vanously eshmated at
between 119000 km? and 200000 km?,
cleared or degraded (1). Nothing in the
long history of man’s role as an agent of
change in nature can compare with the
current pace of forést conversion in the
humid tropics; nothing that has happened
te date is likely to have more far-reaching
biological consequences, Habitat destruc-
tion is the major threat to the natural
heritage of mankind. As we write, a
species somewhere in the tropics is prob-
ably becoming extinct; a million more may
follow by the end of the century (2).
Peninsular Malaysia is among the
world’s most biologically diverse regions.
Many species, however, are now threat-
ened by habitat destruction. Qutside of a
few parks and reserves, virtually all of the
lowland forests of the region will have
been logged over or converted to
agricultural land by about 1990 (3). There
is, therefore, an urgent need to conserve
what remains of the primary and second-
ary lowland forests, to extend unlimited
security of tenure to the parks and reserves
that now exist and to create new ones.
The Federation of Malaya, comprising
the region now called Peninsular Malaysia,
became an independent state in 1957. The
new country did not include Singapore,
which remained a Crown Colony. In 1963,
the Federation of Malaya, the two Borneo
colonies of Sabah and Sarawak, and Singa-
pore joined to form the Federation of
Malaysia. Singapore was ejected from the
Federation in 1965 and since then has been
an independent republic. The two parts of
the Federation of Malaysia—Peninsular
Malaysia in the west and Sabah and
Sarawak in the east—are separated from
each other by the Scuth China Sea. Kuala
Lumpur is the federal capital (Figure 1).
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Peninsular Malaysia, the more economi-
cally developed of the two parts and the
focus of this paper, is itself divided, by the
Main Range, into two major Tegions: a
highly developed west-coast lowland zone
and a less developed eastern lowland area.
The western zone is characterized by plan-
tation agriculture, tin mining, well-de-
veloped road and rail networks, a hier-
archy of urban places with denscly popu-
lated hinterlands and a plural society com-
prising Malays, Chinese and Indians.
1argely made over by man, the region is
the hub of the Malaysian economy, the
nation’s vital center and seat of power.

The region east of the mountainous spi-
nal column of the peninsula is mainly ru-
ral, poor, conservative, dominated by
Malays, in places isolated and still given
over mostly to small-scale farming and
fishing. The pace of development in the
region, however, has quickened in recent

years, and & pumber of land development
schemes have transformed huge areas of
forest inte cultivated landscapes. In short,
much of lowland Peninsular Malaysia has
been greatly altered by human activities,
and only remnants of the luxuriant forests
that once clothed the region now remain,
mostly in upland areas (see Box 1). Man’s
impact on the fauna of the region’is the
theme of this article.

VEGETATION, FLORA AND FAUNA

The natural vegetation of Peninsular
Malaysia belongs to the Indo-Malayan (or
Indo-Malesian) rain forest formation and
forms part of the Malesian floristic region
of archipelagic Southeast Asia, that is, of
Malaysia, Indonesia, the Philippines and
Papua New Guinea. The characteristic
rain forest vegetation of the peninsula is
divided into several forest types or ecosys-

tems. Lowland and hill dipterocarp-domi-
nated forests are the most extensive type
and by far the richest in plant and animal
life. Among other lowland ecosystems are
peat swamp, fresh-water swamp and man-
grove forests of varying extent. Above
about 1000 m the dipterocarp hill forest
gives way to montane forest in which the
families Fagaceae (the oak family) and
Lauraceae (the cinnamon family) are more
abundant,

The flora of Malesia is remarkably rich.
In Peninsular Malaysia alone there are ap-
proximately 7900 species of flowering
plants, of which some 2000 are trees.
Great species richness is characteristic of
small lowland areas, or in other words,
many species are thinly distributed. For
example, in one 20-ha area of forest in
Pahang, Peninsular Malaysia, in which all
trees reaching the canopy (mainly those
over 0.9 m in girth) were enumerated and

Box 1:
Vanishing

Forests

In the early 1900s, Sir George Maxwell
described the inhabited area of what is
now Peninsular Malaysia as ““infinitesi-
mal compared with the extent of the
forest that remains untooched” (4).
Such is no longer the case. The rapid
expansion of rubber plantations after
the turn of the century was a major
cause of forest clearance in the western
half of the peninsula. The pace of

<change was remarkable, the area under

tubber increasing from about 4500 ha
in 1903, to 810000 ha in 1921, and then
to 1.4 million ha in 1940 (5), which is
equal to 11 percent of the total land
area.

Habitat losses associated with the ex-
panding plantation frontier, growing
numbers of hunters and greater use of
firearms combined by the 1920s to
cause a disconcerting decline in the
numbers of many animal species, and
in 1930 a Wild Life Commission was
appointed to assess the situation (6).
The commission made a number of rec-
ommendations aimed at protecting and
conserving wild animal lfe, including
the formation of a national park in the
central part of the peninsula. The park,
now known as Taman Negara, was cre-
ated in 1938 and remains the only
national park in Peninsular Malaysia.

Following a period of recovery after
World War 11, the pace of forest clear-
ance began to pick up speed, and since
independence in 1957 vast areas of
forest have been converted to agrical-
tural use by the Federal Land Develop-
ment Authority and by various state
agencies (7). Vigorous land develop-
ment over the past three decades has
been the major cause of forest loss and
has posed the greatest threat to the fau-
na of the peninsula.

Rubher piantation in Selangor.

Of the total land area of the peninsu-
ta, 13.1 million ha, an estiinated 84 per-
cent (the figure is almost certainly too
high), was still under forest in 1958 (8.
Comparable figures for 1971 and 1976,
however, were 65 percent (9) and
about 35 percent {10), respectively,

though the latter figure tells only part
of the story, because in 1976 only 1.8
million ha, or 13.7 percent of the entire
area of Peninsular Malaysia, were con-
sidered virgin forest. What this means,
in essence, is that a very large part of
the remaining forest area has already ¢
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mapped, Poore recorded 2773 trees of 375
species of 139 genera of 52 families (13).

The land masses of the Sunda Shelf of
western Malesia have a distinctive fauna.
It is related to, but quite distinct from, the
fauna of Sahu! Shelf land masses from
which it is separated by deep-sea trenches.
During the Pleistocene, large arcas of
what is now the South China Sea were
periodically exposed as dry land, thus
affording many faunal affinities between
the present, now fragmented, land areas.
Even during the Pleistocene, however, the
Sunda and Sahul shelves were not con-
nected and the former remained on the
fringe of continental Asia (14). The mam-
mals provide an example of the distinctive-
ness of the Sunda region. Excluding bats,
they are placental and of Asian ancestry,
whereas the mammals of the Sahui Shelf
region are marsupials of Australian
affinity.

The animal life of Peninsular Malaysia is
typically forest-dwelling and of great rich-
ness. There are 199 known species of
mammals in the region (including 81
species of bats), among them the elephant
(Elephas maximus), tiger (Panthera tigris
corbettiy, tapir (Tapirus indicus), Malayan
gaur or seladang (Bos gaurus hubbacki) and
the extremely rare Sumatran rhinoceros
(Dicerorhinus sumatrensis), to mention
only a few of the large land mammals.
Some 459 species of birds are known to or
are thought to have bred in the region
during the present century. There are
many species of amphibians, lizards and
snakes, about 250 species of fresh-water
fish and, among a variety of other faunas,
an estimated 150000 kinds of insects and
25000 species of other invertebrates, in-
cluding a large number of butterflies (15).

Animal life differs both between and
within the forest ecosystems of the region,
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Figure 2. Poninsular Malaysia: Estimated forest area, 1954 and 1990. (Source Ret. 5, pp 161-162).

been logged over. By the end of 1983,
the forest area had been fuither re-
dueced, to about 49 percent, if FAQ
estimates of conversion rates of 80000
ha per year for 1976--80 and 90000 ha
per yéar for 1981-83 are accepted (11).
Fotest clearance for agriculture, which
means mostly oil palin ard rubber, will
coniinpe apace because the current
Fourth Malaysia Plan calls for further
extensive land development (Figure 2).
The agency of man in Peninsular
Mataysia is most clearly revealed in the
densely settled west coast lowlands,
where very little of the natural vegeta-
tion has survived. Since the late 1960s,
however, the agricultural frontier has
beent extended into the previously
heavily forested region east and south
of the Main Range, where huge areas
of forest have been cleared, or are in
the process of being cleared, in the
states of Trengganu, Pahang and
Johor. The scale of land development
schemes has increased markedly.
Selective: logging has also taken its
toll of the primary forests, especially of
the extensive stands of commerciaily

prized species of the family Dipterocar-
pacaea. Peninsular Malaysia is the
world’s leading exporter of sawn hard-
wood and of growing importance as a
supplier of plywood and veneer {12).
At present rates of exploitation, how-
ever, it is unlikely that the remaining
primary forests will survive beyond
about 1990 at the latest.

Land clearance for agriculture and
selective logging, both of which have
been facilitated by motorized equip-
ment and the chain saw, have resulted
in a number of environmental prob-
lems: among them are habitat destruc-
tion, soil erosion, river siltation and
flooding, and pollution of watercourses
by effluent from palm ofl mills. These
and other problems have caused the
numbers of certain species of animals
to dip sharply. It can be expected that
the arca under forest will shrink vet
turther, that landscape diversity will
continue to yield to uniformity {Figure
3) and that a growing number of species
will be pushed to the brink of extinc-
tion—or beyond.
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the lowland primary forests, as intimated
above, harboring the majority of animal
species. These forests are structurally com-
plex, the crowns and foliage of the trees
forming several strata or stories each with
its own microclimate, food resources and
other living conditions, and each support-
ing its own assemblage of animal life (16).
For example, certain species of mos-
quitoes, bats, birds, butterflies and mon-
keys are confined to the upper canopy of
the forest, while other animals live at in-
termediate levels or on the forest floor.

The characteristic co-existence of many
animals in small areas is facilitated by
time, space and food partitioning, by the
use of many breeding sites and by mutual
plant-animal associations that have given
rise o interdependence and co-evolution,
although the relative importance of these
different factors is poorly understood (17).
Because most of the animal species have
evolved in the primary lowland forest,
many of them cannot survive elsewhere.
Wiiile it is true that certain animals, such
as grazers and browsers, may thrive on
man-made conditions, many other species
disappear when primary forests are re-
placed by secondary forest, grassland or
agricultural land. There are also variations
in animal life between natural forest
ccosystems, as discussed, for example, by
Whitmore (18). In this article, however,
we focus on the extensive dry-land rain
forests of the lowlands.

IMPACT

Endangering Processes

Species are endangered both directly and
indirectly. The direct processes include
overexploitation of animais for food or for
their tradable skins, horns, shells or other
parts, collection of animals for zoos or
medical research, and control of pred-
ators. Species are also endangered indi-
rectly or unintentionally, especially by
habitat damage or destruction. Among the
processes involved are urbanization, ex-
pansion of agricultural land, widespread
use of pesticides and herbicides, soil ero-
sion and the siltation of rivérs and near-
shore waters, disposal of industrial wastes,
ecological disruptions resulting from the
transfer of species from one ecosystem 1o
another, the impact of tourists on sensitive
habitats and, of particular importance in
the context of this article, conversion of
tropical forests. The direct and indirect
processes listed above are not mutualiy ex-
clusive; rather, their spatial distributions
may overfap, and their effects are often
cumulative (19).

The major threat to the animal life of
Peninsular Malaysia in the post-colonial
(since 1957) period has come from forest
clearance for agriculture, that is, from loss
of habitat (Figure 2; see Box 1). Land
cleared for agriculture is often completely
denuded, leaving behind a veritable waste-
land in the interim between forest removal
and the establishment of plantation crops,
mostly rubber and oit palm. Rapid and
widespread forest conversion adversely
affects animal life in several ways: loss of
habitat means that regional carrying
capacities are reduced, access to remaining
forest areas for hunting and collecting is

17




enhanced, while animals that stray into, or
attempt to settle in, agricultural areas are
generally considered to be pests that
should be eliminated. Those species that
require very large territories, such as the
tiger, are severely affected by forest clear-
ance, while some other species simply dis-
appear.

Agricujtural expansion has bad other
deleterious effects on the fauna of the re-
gion. The greatly intensified use of pesti-
cides poses threats to certain species of
birds; chemicals from agricultural land are
washed into stream courses where, to-
gether with effluent from palm oil mills
and rubber factories, they affect fresh wa-
ter fishes; and the discharging into near-
shore waters of polluted, frequently sedi-
ment-laden, rivers is a growing threat to
corals and other aquatic species.

In addition, hunting and collecting, a
growing number of tourists, the selective
and often careless logging of primary low-
land forests, and the extension of the area
under secondary forests all pose a variety
of threats to a growing number of species.
One fact is inescapable: widespread re-
moval of the lowland forests will result in
extinctions. Some 52 percent of all mam-
mals live below 300 m, 81 percent below
600 m, and the majority of species are
primary forest dwellers (20). It is precisely
in the species-rich lowlands, however, that
man’s activities are concentrated.

The Consequences of Selected Processes

The Impact of Forest Clearance

The importance of this process is revealed
by figures given for non-human primate
losses by Khan, who estimated the popula-
tions of seven species of primates for the
two years 1958 and 1975, For his calcula-
tions he used primate density data re-
ported by Southwick and Cadigan and
assumed an 84 percent forest cover in 1958
and a 51 percent cover in 1975 (21). It was
shown that absolute losses ranged from
2000 for the silvered leaf monkey to a stag-
gering 408000 for the banded leaf mon-
key, although the simiang experienced the
highest percentage loss (Table 1). Khan
appears not to consider any of the seven
species to be endangered, although the
Malayan Nature Society considers two of
the species—the white-handed gibbon and
the simiang—to be endangered and the
other five to be vulnerable (22). Several
species of primates can undoubtedty adapt
to agricultural areas; they are, however,
generally considered to be pests, althongh
for some species this designation is prob-
ably unwarranted. Both offenders and
non-offenders are destroyed, for as one
estate manager commented, to “an aver-
age estate watchman, a monkey is just a
monkey . ..” (23).

Many other species of mammals are
drawn to agricultural areas, oil palm plan-
tations being particularly attractive. Most
are unwelcome, none more so than the
elephant with its voracious appetite, huge
bulk and tendency to travel in smail herds.
Damage caused by elephants can reach
disastrous proportions. For example, a
1982 report claimed that a herd of
elephants had destroyed some 11000
young oil palm trees on a land develop-
ment scheme in the state of Pahang (24).
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Table 1. Estimated popuiation losses for some primate species between 1958 and 1975.

Species Population  Population  Losses in Percent
in 1958 in 1975 pepulation loss

Macaca Long-tailed 415600 318000 97 000 3.37

fascicllaris macaque

Macaca Pig-tailed B0 000 45 000 35000 43.75

nemestrina macague

Presbytis Sitvered & 000 4000 2000 33.33

cristatus Leaf-monkey

Preshytis Banded 962 000 554 000 408 060 42 .41

melalophos Leaf-monkey

Presbytis Dusky 305 000 155 000 180000 49,18

obscurus Leaf-monkey

Hylobates White-handed 144 000 71000 73 000 50.09

lar Gibbon

Hylobates Siamang 111000 48 000 63 000 56,76

syndactylus

Source: Reference 21, p. 44.

The number of confrontations between
elephants and humans has increased, be-
cause the elephant appears to have a par-
ticular liking for oil palms, and because the
area devoted to the oil palm has increased
dramatically—from onty some 54000 ha in
1960 to more than 700000 ha in 1980
(25)—while the area under forest has de-
clined {Figure 2; see Box 1).

The traditional solution to the problem
of elephant depredations has been to de-
stroy the marauding animals; thus, for ex-
ample, between 1960 and 1969 the Perak
Game Department shot 30 elephants, and
between 1967 and 1977 the state game de-
partmerits shot 120 animals (26), More re-
cently, other control techniques have been
implemented, including the digging of
perimeter ditches around newly opened
forest land, for it has been shown that
elephants will not cross such barriers.

Since independence, the game depart-
ments have also shot a large number of
tigers, which, under certain circumstances,
will prey on livestock and attack humans.
The villagers’ fear of the tiger is longstand-
ing and deep-rooted and not entirely with-
out justification. When a tiger does attack
livestock or villagers the authorities have
little choice but to track and destroy the
animal, as was the case in late 1981 when a
tiger killed anp aboriginal woman and her
child near their heme in the Kuala Lipis
area of Pahang (27). Once abundant and
widespread in the peninsula, the tiger is
now restricted mainly to areas of primary
and secondary forest in Perak and to simi-
lar forests in the east coast states of Kelan-
tan, Trengganu and Pahang.

The ability of many species to survive
forest clearance depends to a certain ex-
tent on the type of agricultural use that
ensues. Particolarly unfortunate for a
number of species has been the replace-
ment over the past two decades of large
areas of forest with oil palm rather than
with rubber. This is so because it would
appear that more species can adapt to rub-
ber than to oil paim plantations and that
more species are tolerated in the former
than in the latter (28). Rubber trees, un-
like 6il palms, are generally not planted in
wet areas, with the result that on many
estates pockets of forest or scrub remain to
serve as refuges for breeding, shelter and
resting; in addition, rubber trees provide
suitable nesting sites for squirrels and
birds, whereas the fronds of otl palm trees

offer no comparable sites.

A number of species that are quite
harmless on rubber estates, such as
squirrels and porcupines, cannot be toler-
ated on oil palm plantations becanse they
eat the fruit of the oil palms. On the other
hand, snakes thrive on oil palm estates, a
major attraction being the several species
of rats that are commonly found in such
areas. Since they do less damage than the
rats, the snakes are often protected by es-
tate managers. According to Khan, oil
palm plantations also “‘appear to support
jungle fowls, leopard and flatheaded
cats) ... and a few species of birds of prey”
(29).

The Impact of Selective Logging
It is often assumed that the selective log-
ging of humid tropical forests results in a
very depauperate fauna. Recent observa-
tions in Peninsular Malaysia and Indonesia
suggest, however, that this is not necessar-
ily the case. While it is true that some
species are unable to adapt to sécondary
forest, many others are equally at home in
primary or secondary forest, and some
species show a marked preference for log-
ged-over areas (30). Observations made
over a two-and-a-half-year period at the
Sungai Tekam Forestry Concession in
central Pahang showed that many species
with large territories—for example, tigers,
elephants and certain hombills—simply
move away from areas where logging is in
progress and return when operations have
ceased (31). Species with flexible diets,
such as primates, bird species with wide
dietary ranges, and species with a prefer-
ence for vegetation characteristically
found in more open areas, were observed
to adapt best to the altered forest environ-
ment. It is interesting to note that four
refatively rare large mammals, the ele-
phant, tapir, seladang and sambar deer, }
were found to be three to four times more ;
common in logged-over forests than in &
primary forests. i
Some species, however, do not adapt
well to logged-over forests. Of the 56
“large” species recorded at Sungai Tekam,
nine percent were found exclusively in
primary forest, while of the 223 species of
birds recorded, 23 percent were restricted
to tall primary forest. Species with
specialized diets seem least able to adapt,
and birds in particular appear to be ad-
versely affected by logging. The number of

AMBIO VOL. 14 NO. |



species present in primary forest areas sug-
gests that food resources are finely par-
titioned and that any modification of the
forest could affect some species; for exam-
ple, the removal of the understory with. its
insect life could seriously disadvantage
many insectivorous species. At Sungai
Tekam, two groups of insectivores, cuck-
00s (Cuculus spp.) and trogons (Harpaetes
Spp.) were not observed in the logged-over
areas.

The Impact of Hunting and Collecting

Big game hunting, once a popular sport in
the Peninsula, is no longer common, al-
though many small mammals and birds are
hunted for food or for cash. Wild pigs,
deer (including the protected mousedeer),
scaly anteaters or pangolins (also pro-
tected but avidly sought after for their
skins), squirrels and game birds are fa-
vored targets (32). Monkeys are also killed
by certain aboriginal groups (collectively
known as the Orang Asli) and by Chinese.
The Aborigines use blowpipes or the more
effective shotgun (33). According to one
estimate, aboriginal groups in areas of
primary forest are capable of killing up to
about nine monkeys per km? per year,
which is a significant mortality rate (34), In
recent years hunters have been aided by
the land development process and by the
ever increasing network of logging tracks,
both of which have facilitated access to
forest areas.

There are four main categories of col-
lecting; for food, as in the case of turtle
and terrapin eggs; for display, as in the
case of fish and coral for aquaria; for col-
lections, as in the case of shells and
butterflies; and for biomedical research.
The systematic collection of turtle and
terrapin eggs, which are considered to be
delicacies, together with habitat modifica-
tion, has resulted in serious declines in alt
four Peninsular Malaysian species. Take
the example of the river terrapin (Batugar
baska), which was once common along the
Perak River. In the 1930s it was not unusu-
al for collectors to obtain some 5-7000
€ggs in a single night, whereas today a
whole season is required to collect an equiv-
alent number of eggs (35). Although laws
exist to protect the térrapin, they have not
been adequately enforced, and this fact
largely accounts for the rapid decline in
terrapin numbers (36).

Collectors seeking shells, coral speci-
mens and colorful fish have devastated
coral reefs along the coast and around off-
shore islands. The reefs off the southeast
coast have been the most severely
affected, one observer commenting that
“Club divers from Singapore turned com-
mercial shell collectors have stripped the
islands along the Malayan East Coast, par-
ticularly Pulau Tioman and Pulau Aur.
Many stretches of once-populated and via-
ble reefs have been so ecologically dis-
turbed as to have become barren rubble”
(37). There are unfortunately no signs of
recovery (38). The once abundant mourn-
ing cowrie (Cypraea mauritinna) appears
to have been eliminated from Peninsular
Malaysian waters, and in a number of
areas several species of reef fish have be-
come scarce, among them the cleaning fish
(Labroides dimidiatus).
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Butterflies are collected for local sale,
particularly to overseas tourists, and for
export. That it is a flourishing enterprise is
evident from the many display cases that
crowd roadside stalls on the way up to
Cameron Highlands. Another activity is
the trapping of small animals and birds;
some are sold focally, but most are smug-
gled out of the country, particularly to Sin-
sapore. In an effort to combat smuggting,
Malaysia acceded to CITES in 1979.

Since the 19505, tens of thousands of
primates, particularly macaques, have
been exported from the Penminsula for
biomedical research. As many as 70000
specimens per year may have been ex-
ported during the 1950s and 1960s, and in
the 1970s the annual average was probably
on the order of 20000 (39). An export
quota of 5000 primates per year was estab-
lished in 1979, but in early 1984, following
a report that some monkeys were being
treated cruelly and used in nuclear and
chemical warfare experiments in the Unit-
ed States, a five-year ban on further ex-
ports from Malaysia was proclaimed (40).

The Impact of Pollution

Pollution of various kinds has undoubtedly
affected the wild animal life of the penin-
sula, although quantitative evidence of its
effects is generally lacking. Soil lost from
land development schemes has greatly in-
creased the sediment loads of many rivers
and resulted in excessive siltation along
many watercourses and also offshore. Sil-
tation has contribated to the decline, for
example, of the river terrapin along the
Perak River and has killed coral reefs
around the west coast islands of Pulau
Pangkor and Pulau Sembitan (41).

Chemical pollution of rivers and other
water bodies has also taken its toll of aquat-
iclife. During the 1960s and 1970s virtually
untreated effluent from rubber factories
and palm oil mills was discharged into
watercourses, with disastrous results.
Aquatic life along many streams and rivers
was decimated, and many village dwellers
found they could no longer rely on a tradi-
tional source of water for domestic use.
Oil spills in the Straits of Malacea also
cause a variety of environmental and sociai
problems.

The rapid growth of the palm oil process-
ing industry has been a major cause of
water poliution. Unlike rubber factories,
which are usually located in urban centers,
palm oil mills are strung out along water-
courses in rural areas, close to the planta-
tions. Rivers supply fresh water needed in
industrial processes and are used for dis-
posing of efftuent. The mills have rural
rather than urban locations because trans-
portation facilities are limited and because
the fruit of the oil palm must be processed
within 24 hours of being cut, otherwise
free fatty-acid levels will reach unaccept-
able concentrations. Ia short, the “palm-
to-plant” distance must be relatively short
(42).

* The magnitude of the palm oil effluent
problem in the late 1970s is revealed by an
estimate for 1978, which suggested that the
total biochemical oxygen demand from ef-
fluent discharged by the processing mills in
that year alone would have been equiva-
lent to the demand from wastes produced

by a population of 16 million people (43).
Controls introduced in 1978, and progres-
sively strengthened thereafter, have great-
ly reduced the severity of the effluent
problem, although they have certainly not
eliminated it.

A less obvious, though potentially more
dangerous, form of chemical poliution re-
sults from the widespread use of herbicides
and insecticides. Chlorinated hydrocar-
bons—DDT, Aldrin, Dieldrin, for exam-
ple—are commonly used to control msect
numbers in agricultural areas, but for the
most pari their effects on animal life can
only be inferred. High fish mortalities,
however, have been reported from padi
areas where chlorinated hydrocarbons
have been used. Just what their effects are
on other forms of animal life, particularly
birds and small amphibia, are unknown.
Also unknown is the impact on different
faunas of the widespread use of sodium
arsenite as a herbicide and an aborocide,
although seven elephants are known to
have died from sodium arsenite poisoning
between 1960 and 1969, including all four
cows in what may have been the only re-
maining herd in the state of Kedah (44).

Species at Risk

In 1982, the Malayan Naturs Society pub-
lished reports on the conservation status of
Malaysian mammals and birds (45). The
Society reported that 61 species of mam-
mals and 16 species of birds have popula-
tions of less than 1000, and are hence con-
sidered to be endangered, while a further
130 species of mammals and 148 species of
birds are considered to be vulnerable, be-
cause they have populations of less than
3000. Of the endangered species, 17 of the
mammals and 13 of the birds are similarly
listed in the [UCN Red Data Books. Many
of the endangered and vulnerable species
listed by the Society inhabit Peninsular
Malaysia. If endangering processes persist,
several species will probably become ex-
tinct in the near future, a fate that has
almost certainly already befallen the banZy
teng (Bos javanicus) and the white-winged
wood duck (Cairina scutulata).

Though of concern for many years, the
status of the large mammals now appears
to be reaching a critical stage. Almost ail
are considered to be endangered. In late
1982, the Department of Wildlife and Na-
tional Parks estimated that only 250 tigers |
(Panthera tigris corbetti} remained, which '
compares unfavorably with an estimated
500 in 1975 and 3000 in the early 1930s
(46). The status of the Sumatran’)
thinoceros (Dicerorhinus sumatrensis) is j
even more critical, an estimate suggesting
that only between 52 and 80 animals still
survived in 1982. As far as numbers are
concerned, the seladang (Bos gaurus
hubbacki) and the elephant (Elephas max-
imus), with estimated populations in circa
1980 of 480 and 671 respectively, would
appear to be in a somewhat better position
than the tiger and the rhino (47). Numbers
alone, of course, are not necessarily a
good measure of a species’ chances of sur-
vival.

The plight of the large land mammals
tends to attract the most attention. But
many other species, as we have shown, are
at risk, among them certain species of pri-
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mates, birds, turtles and terrapins, corals
and other marine organisms. No doubt a
considerable number of invertebrates
—worms, beetles, spiders, butterflies and
the like—are also at risk, but as yet we
know all too little about their status. In the
Malaysian rain forest, according to one
source, “the biomass of termites alene is
2-6 times that of the mammals and birds”
(48). The invertebrates, which perform so
many essential ecological functions and
economic roles, should be taken more seri-
ously by conservationists.

It behooves those with an interest in
conservation to demonstrate that wild ani-
mals (and plants} are vitally important to
humans everywhere, while in Third World

countries especially, conservation must be
shown to contribute to economic develop-
ment and the eradication of poverty {49).
There are, as outlined in Box 2, a number
of good reasons for conserving the fauna
of Peninsular Malaysia.

CONSERVATION AND AWARENESS

The many environmental problems that
have accompanied the rapid removal of
the lowland rain forest have been discuss-
ed elsewhere (39). Here we deal only with
the growing awareness of the need to pro-
tect what remains of the region’s remark-
able natural heritage, That conservation is
of mounting interest is clear from the ac-

- iy e e

tivities of the Malayan Nature Society,
some of the policies of the federal govern-
ment and, most encouraging of ail, the
emergence in recent years of a number of
community-based environmental action
groups,

The Malayan Nature Society has
supported conservation for several dec-
ades. In its major publication, the Malay-
an Nature Journal, the Society has called
for rational conservation policies, includ-
ing the establishment of a network of
parks and reserves {60). The Society has
extended membership to schools and uni-
versities, released press statements on en-
vironmental issues and in recent years
played a key role in mobilizing public

We believe that the remarkably rich
wild animal life of Peninsular Malaysia
should be protected, for the following
Ieasons:

1. Food Value. Wild animals, includ-
ing aquatic species, are an importapt
source of dietary protein. For example,
among the Orang Asli are the forest
dwelling, hunting and gathering Batek
Negrito, whose diet includes monkeys,
gibbons, civets, squirrels, birds and fish
{50). Sedentary communities also rely
on protein from the wild, a notable ex-
ample being the importance of near-
shore and fresh-water fish in the diets
of the predominantly coastal and
riverine Malays.

2. Economic Value. The hunting,
trapping and collecting of animals for
their skins, ivory, horn, eggs, or for
other reasons has long been a source of
income. In most cases, however, these
activities have resulted in overexploita-
tion and endangerment. An alternative
is to harvest certain species on a sus-
tainable basis, following the example,
perhaps, of the wild turtle farms of the
Cayman Islands or the crocodile farms
of New Guinea (51).

3. Biomedical Value. Primates are of
vital importance in biomedical re-
search. The most significant research
species are the macaques, the rhesus
monkey, which is used in testing polio
and other vaccines, being the animal
most in demand. Prior to a recent five-
year ban on further exports of pri-
mates, Malaysia had been an important
supplier of research specimens to de-
veloped countries (52). The terrestrial
and aquatic ecosystems of Peninsular
Malaysia probably harbor many species
of medicinal significance, but their
properties—even the species them-
selves--remain very largely unknown.

4. Genetic Value. The wild genetic
resources of Peninsular Malaysia’s
many ecosystems are exceptionally di-
verse. In the rain forests of the region
are potentially important new drugs
and mdustrial products, animals that
might be domesticated, natural pest
controls and the raw stuff of evolution.

Box 2: The Value of Wild Animals

Because the destruction of such ecosys-
tems would lead to a spate of extinc-
tions, their conservation should be giv-
en high priority {53). The protection
of the region’s genetic resources will
require both ex situ and in sitw gene
banks and an emphasis on saving both
species and populations {54).

5. Service Valpe, Wild animals,
along with the plants and micro-orga-
nisms from which they are inseparable,
provide a variety of free ecological ser-
vices that are of great value to man,
among them the maintenance of
ecosystem structure and function, for-
mation of soils, waste disposal and nu-
trient cycling, natural pest and disease
control and pollination (55). The role
of pollinators, for example, under-
scores a more general point, namely,
that the mesh of ecological relations in
the rain forest is so complex that the
disruption of any particular strand of
the web of life may have quite unfore-
seen conseguences.

6. Scientific Value. There is still a
great deal to be learned about tropical
forests, man’s adaptation to them and
how they have been variously trans-
formed in the course of human history
(56). Only research sites in protected
primary forests will reveal how rain
forest ecosystems function; only pri-
mary forests can provide the urgently
needed benchmark information against
which we can measure the conse-
quences of human intervention in for-
est ecosystems. Badly needed is more
conclusive information on the long-
term effects on animal life of selective
logging, tree poisoning and the conver-
sion of primary forests to all kinds of
other uses.

7. Aesthetic Value. All manner of
people find joy and inspiration in the
colors, shapes, sounds, iextures and be-
havior of the animal world. In recent
years, the rich fauna of Taman Negara,
Peninsular Malaysia’s only national
park, has attracted a growing number
of both local and foreign tourists {57).
In short, the aesthetic justification for
protecting the region’s fauna has at

least three strands: wild animals are a
focus of growing local interest, they at-
tract overseas visitors, who in turn are a
source of foreign exchange, and they
inspire writers, artists, sculptors and
other persons of creative imagination.

8. Symbolic Value. Animals are fre-
quently used as symbols. Here are
three brief examples from Peninsular
Malaysia. First, the tiger figures promi-
nently in the national ensign of Malay-
sia. Secondly, in 1977 the rhinoceros
was adopted as the symbol of a public
protest against the logging of the core
area of the proposed Endau-Rompin
national park in the southern part of
the peninsula. And thirdly, animals
have been depicted on a variety of
Malaysian postage stamps.

9. Indigenous Experiential Value.
Hunters and gatherers have lived in
rain forests for thousands of years. The
Batek Negrito, for example, possess re-
markably accurate and detailed know-
ledge of the plant and animal life of
their rain forest surroundings. There is
much still to be learned from the forest
peoples, but their knowledge will sur-
vive only for as long as the great forests
survive, Conservation policies should
take into account the envircnmental
knowledge, attitudes and values of in-
digenous forest dwellers.

10, Intrinsic Value. The nine points
outlined above add up to a powerful
justification for the conservation of
wild animals. Yet they remain nagging-
ly incomplete. Each point has an an-
thropocentric bias, suggesting that wild
animals should be conserved as a
means to some valued end (such as sci-
entific knowledge), not as an end in
themselves. The distinction here is bet-
ween instrumental and intrinsic values.
There is a rapidly growing literature in
philosophy on the “rights” and “inter-
ests” of animals, but space precludes
any discussion of it (38). Suffice it to
say that a growing number of people
now wish to argue that wild animals
have intrinsic value; that is, that con-
servation for the benefit of bhumans
alone is not enough.
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opposition to further forest destruction.

The federal government has passed the
Protection of Wildlife Act (1972) and the
Environmental Quality Act (1974), intro-
duced regulations under the latter to deal,
for example, with effluent discharged from
rubber factories and palm oil mills, created
the Department of the Environment
(1975) within the Ministry of Science,
Technology and the Environment, de-
voted a chapter of the Third Malaysia Plan
19761980 (TMP) to environmental issues,
called for the creation of a large number of
parks and reserves during the TMP period
and proclaimed a National Parks Act
{1980} (61).

In addition to listing a large number of
protected birds and mammals, the Protec-
tion of Wildlife Act provides for the es-
tablishment of wildlife reserves and sanc-
tuaries, while the National Parks Act es-
tablishes a formal legislative framework
for the creation and management of na-
tional parks in Peninsular Malaysia (62).
The reserves proposed in the TMP, how-
ever, have not advanced beyond the paper
planning stage.

At this point it is important to note that
under the Malaysian constitution, the fed-
eral government has very limited powers
over matters pertaining to agriculture,
forestry, land and water, all of which are
state responsibilities (63). In short, a new
park or reserve must have state approval.
State authorities, however, tend to view
conservation and development as antithet-
ical goals, and they have in the past de-
gazetted several sanctuaries and reserves.
As far as parks are concerned, then, con-
servation in Peninsular Malaysia faces a
double problem, namely, the creation of
new reserves and the security of tenure of
those that exist.

During the early years of the TMP
period (1976-1980), the federal govern-
ment clearly revealed an interest in balanc-
ing the goals of economic development
and conservation. Since the mid-1970s,
however, the government’s commitment
to environmental issues has waned per-
ceptibly (64). This is evident, for example,
in the Fourth Malaysia Plan I1981-1985
{FMP), which includes only three short
paragraphs on the environment (65). Para-
graph 1131, the only one that is of interest
in the context of this article, reads as
follows:

1131, Zoo and Wildlife protection. A sum
of Malaysian $13 million is provided for
wildlife management and conservation
activities. Two new national parks, the
Endau-Rompin National Park and the
Kuala Koh National Park, will be de-
veloped. In addition, a sum of {M] 32
million is allocated to Zoo Negara for
improving its facilities.

There are two things to note about this
statement: first, the two national parks
have not yet been created; and secondly, a
sum of [M] $13 million spread over a five-
year period is altogether inadequaie for
the job at hand.

Some attention, however, is being given
to the conservation of species, albeit on an
ad hoc basis. Among the projects that
have been established to enhance the
chances of survival of certain species are

AMBIO, 1985

the following, the first four of which are
based on Khan et af (66).

1. New methods of elephant control
have been introduced, including the use of
electric fences and perimeter ditches (as
already noted) and the trapping of animals
in the vicinity of agricultural areas, the
captured animals subsequently being re-
leased in more appropriate habitats or do-
nated to zoos.

2. Suitable pastures for the seladang
(Bos gaurus hubbacki), whose numbers
are increasing, are being created in Taman
Negara National Park and in the Krau
Wildlife Reserve.

3. Two deer farms have been estab-
lished—one in the Sungkai Game Re-
serve, Perak, and the other in the Krau
Game Reserve, Pahang—and attempts are
also being made to breed lowland pheas-
ants in the Sungkai Game Reserve.

4. Three niver terrapin {Batagur baska)
hatcheries have been started in the states
of Kedah, Perak and Trengganu. Some
20000 one-year-old terrapins have been
returned to the wild since 1967.

5. In an effort to conserve the leathery
turtle (Dermochelys olivacea), a hatchery
was opened at Rantau Abang in Treng:-
ganu in 1961, and several thousand turtles
have been added to the population in the
intervening vears (67).

6. A marine park, Peninsular Malay-
sia’s first, has been created around Pulan
Redang off the coast of Trengganu. Ironi-
cally, the publicity surrounding the cam-
paign to establish the park caused an influx
of skin-divers, anglers and other holiday-
markers who caused extensive damage to
the reefs and their environment. Now that
the reefs are protected, it is hoped they
will be better managed (68).

The projects outlined above, though
praiseworthy in themselves, are piece-
meal, not nearly as satisfactory as the con-
servation of ecosystems, and have played
only a very minor role in regional and
national planning policies. Nor is there
much public support for conservation at
present, probably for two closely related
reasons. First, the many people who are
still poor have other things to worry about;
and secondly, little effort has been made
to state clearly and to demonstrate con-
vincingly that conservation and develop-
ment are mutually dependent.

On the other hand, more Malaysians are
now aware of environmental issues than
ever before, and several citizens’ groups
are now active in environmental affairs,
among them the Consumers’ Association
of Penang, the Environmental Protection
Society of Malaysia and the Friends of the
Earth Malaysia. In 1977, several societies
and citizens’ groups campaigned against
the logging of the core area of the pro-
posed Endau-Rompin national park (69},
thereby contributing significantly to saving
one of the last refuges in the peninsula of
the Sumatran rhinoceros (Figure 6).
Apgain, in 1982, a similar movement was
instrumental in reversing a government
decision to build a dam on the Tembeling
River. Had the dam been built, it would
have flooded a large portion of the fauna-
rich lowlands of Taman Negara National
Park (70). The extent to which public
pressure groups will be permitted to oper-

ate freely, however, remains to be seen. It
is to be hoped that they will grow in
strength and maturity.

Loss of habitat is the major threat to the
animal life of Peninsular Malaysia. Selec-
tive logging, hunting and collecting, and
pollution also endanger a variety of
species. The processes of environmental
change are often interrelated and cumula-
tive in their effects, while the resources in
moeney and personnel that are assigned to
conservation are entirely inadequate. A
major problem is lack of co-operation bet-
ween federal and state authorities. The
present absence of political will is itself a
threat to species.

Chemical pollution of rivers and streams
is a relatively new environmental problem,
and the rapid expansion of selective log-
ging is primarily a post-colonial phenome-
non. Much eider are hunting and collect-
ing and the expassion of the settlement
frontier. No doubt at one time the re-
sources of the peninsula must have seemed
inexhaustible. Writing in the early vears of
this century, Warnford-Lock commented
approvingly on the “vermin’ destroyed for
bounties in 1901 by Malay trappers, “the
bag including 45 tigers, 20 leopards, and 13
panthers, besides 989 snakes, 1130
crocodiles, and 1732 crocodile eggs” (71).
More than any other factor, however, the
rapid expansion of the area devoted to
plantation crops has posed the greatest
threat to both plant and animal species.

Extinction, the wusual fate of most
species, is being greatly speeded up
throughout the humid tropics, especially
by the rapid conversion of tropical forests.
Peninsular Malaysia is a treasure-house of
plants and animals, a renewable cor-
nucopia of importance to mankind. But
wealth is now threatened with impoverish-
ment.

Where once great green forests held
sway are now serried rows of plantation
crops, murky mining pools and gray ex-
panses of tin tailings, padi fields of brilliant
green or dun, new towns and villages and
roads and railways and suburbs whose
geometry is that of the plantation

—straight and orderly. Peninsular Malay-
sia is largely a new place, its landscapes
carved out of a jungle fastness. Though
there is poverty still to be eradicated, itis a
prosperous Third World region—prosper-

Figure 3. Sumatran rhinoceros: Symbol of the
“Save Endau-Rompin National Park” campaign.
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ous and wise enough perhaps to do some-
thing about the new kind of impoverish-
ment that looms ahead.

Few countries or regions in the humid
tropics can boast a better educated or
more environmentally conscious public
than can Peninsular Malaysia. The pace of
deforestation, however, is so very rapid
that it now seems doubtful whether more
than a tiny fraction of the region’s out-
standing natural heritage can be saved.
Perhaps somewhat more might be con-
served if, for example, the international
community could be persuaded to lend
greater support to the non-governmental
organizations that are now struggling to
protect the region’s natural riches (72).
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