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STUDIES ON THE MAMMAL FAUNA OF BUKIT KUTU WILDLIFE RE-
SERVE, HULU SELANGOR

Lim, B. L.}, Ramlah Abdul Majid?> and Norsham Y2,

Abstract

This paper presents the compilation of mammal fauna in the Bukit Kutu Wildlife
Reserve based on studies carried out in 1975 and 1997. A total of 109 species of
mammals belonging to 11 orders and 32 families was recorded in the study area.
The number of species diversity obtained in 1997 is 52 species and it is much
lower compared to the 1975 study which revealed 106 species. The difference
was probably due to the lower trapping and mist netting effort in the later study.
Among the significant findings are two species of insectivores, five species of bats
and three species of rodents.

Abstrak

Senarai kompilasi hidupan liar di Hutan Simpan Hidupan Liar Bukit Kutu adalah
berdasarkan kajian yang dijalankan pada 1975 dan 1997. Sebanyak 109 spesies mamalia
yang terdiri daripada 11 order dan 32 famili telah direkodkan di kawasan kajian.
Kepelbagaian spesies yang direkodkan pada 1975 adalah rendah iaitu hanya 52 spesies
berbanding dengan 106 spesies yang berjaya didokumentasikan pada 1997. Perbezaan
ini mungkin disebabkan jangkamasa tinjauan yang singkat pada kajian 1997. Antara
penemuan penting ialah dua spesies insektivora, lima spesies kelawar, dua spesies tupai
terbang dan satu spesies tikus.

Introduction

Bukit Kutu was established as a wildlife reserve in 1922. It is surprising however,
to note that there has been no inventory of vertebrate fauna undertaken prior to
1975. The only information was a published report of a male Monkey-footed tree
rat (Pithecheir parvus) collected from Bukit Kutu in 1915 (Kloss 1916) which was
also the first specimen of this rat from Peninsular Malaysia. In 1975, the senior
author who then was working at the Institute for Medical Research, Kuala
Lumpur, conducted a bio-medical study on the vertebrate animals, particularly
the small mammals in the wildlife reserve. The presence of large mammals such
as tapir, elephant, deer, bear and tiger were also noted through their tracks observed
on trails. The parasites of medical and public health importance derived from this
study were well documented (see Lim 1976, Lim & Betterton 1977, Lim et. al. 1977,
Lim & Mak 1978).

In 1997, after 22 years, a team of researchers headed by the first and second
authors carried out another inventory of the mammal fauna in the reserve. Based

! Department of Wildlife and National Parks (DWNP), Headquarters
2 Department of Wildlife and National Parks (DWNP), Selangor .
3 Forest Plantation Division, Forest Research Institute Malaysia, 51209 Kepong, Kuala Lumpur.
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on the literature survey and confirmed by the Head Quarters of Department of
Wildlife and National Parks (DWNP), Kuala Lumpur, the 1997 and 1975 studies
were the only inventory work for the reserve. Thus, a checklist of the mammal
fauna recorded in both studies is useful as a baseline data for the area for future
reference.

Study Area

Bukit Kutu Wildlife Reserve is one of the historical station which lies at 3° 27.3 N
101°41.2 E of Selangor. It is about 8 km southeast of Kuala Kubu Bahru town. The
total size of this mixture of primary lowland and hill dipterocarp forest is about
4800 acre. The elevation ranged from 250 to 1053 m. asl which is the summit of the
reserve.

There are old government bungalows built up at the summit. During the Japanese
occupation in 1942, the hill station was burnt and since then it was not rebuilt. The
human traffic to the study area is pretty heavy since 1980s. Most of the visitors are
students and naturalists venturing into the area during weekends and public
holidays. Remnants of the burnt over buildings are still intact while the surrounding
forest areas remains undisturbed.

Materials and Method

The inventory of mammal fauna during the two periods was carried out in the
same area. The number of trap nights for 1975 and 1997 studies were 14 (3" to 16t
April) and seven days (18" to 24 September), respectively. Methods of data collec-
tion include trapping, mist nets, direct observation during night and day and ani-
mals’ marks on forest paths. Trapping was carried out from the base camp of the
area between 50 m to 150 m a.s.l. Two hundred traps were deployed in both studies
while eight mist netting were set up in the 1975 study and only five mistnets were
used in the later study. These generated 2800 trap nights and 112 mist net nights for
1975 as compared to 1400 trap nights and 35 net nights for 1997.

Fruits of oil palm and banana were used as bait and traps were placed randomly
along the trails. Several Orang Asli were employed in the 1975 study to assist in
placing the trap on tree trunks with holes. This was to trap animal species, particu-
larly flying squirrels which live in such niches. In addition, they were also requested
to collect other animal found such as frogs and snakes which usually encountered
during checking the traps. In the 1997 study however, no Orang Asli were employed
and all collections were made by the field staff of the DWNP, Selangor. Direct
observations of arboreal mammals, aided with binoculars were made by the staffs
while checking the traps. Opportunistic collection of frogs and snakes were also
done.
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Results and Discussions

Based on the two studies, 109 species of mammals from eleven orders and 32 families
were recorded in the study area (Appendix 1). This represents 50.2 % of the total
number of 217 mammal species in Peninsular Malaysia (Medway 1983, Corbet and
Hill 1992). Of the 109 species, 40 are bat species and 69 other mammal. The results
revealed a marked difference in the species diversity between the two periods. In
1975, 106 species of mammals which comprised of 80 genera from 32 families belong-
ing to 11 orders were identified. On the other hand, only 52 species from 39 genera and
24 families from 10 orders were documented in the second study (Table 1).

Table 1: Comparison of number of species, families and genera collected from
the 1975 and 1997 studies at Bukit Kutu Wildlife Reserve.

Order 1975 1997
Species Genera Families Species Genera Families

Insectivora 4 4 2 2 2 1
Scandentia 3 2 1 2 1 1
Dermoptera 1 1 1 1 1 1
Chiroptera 39 26 8 13 11 4
Pholidota 1 1 1 1 1 1
Primates 7 5 3 6 5 3
Carnivora 11 10 5 6 5 4
Proboscidea 1 1 1 - - -
Perissodactyla 1 1 1 1 1 1
Artiodactyla 7 6 4 6 5

Rodentia 31 23 5 14 7 4
Total 106 80 32 52 39 24

As noted in Tablel, the low number of species diversity obtained from the 1997
study was mainly from two orders, Chiroptera and Rodentia. This probably can be
explained from the difference in the effort put on trapping and mist netting in both
studies (Table 2). Table 2 shows that the trap success for the 1975 study was about
3 times higher than the second study.
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Table 2: Comparison of trapping and mist-netting success rates between 1975
and 1997 studies

1975 1997
Small Mammals
No. of trap nights 2800 1400
No. of animals trapped 122 17
% of trap success 4.35 1.21
Bats
No. of mist net nights 112 35
No. of bats netted 124 26
Average no. of bats per net night 1.11 0.74

Among the large mammals, the tracks of the tiger, elephant and gaur (Appendix
1: No. 69,70 & 77) were found in 1975 but not in 1997 study. The failure of sigh-
ting of these animals in the latter period does not necessary means that they are
totally absent from this area. Based on information from the Orang Asli however,
tigers are occasionally spotted and the tracks were more common at the higher
altitude of the forests. They also claimed that the elephants and gaur were com-
mon 1940 to 1970s but have not been sighted or any tracks found since 1980s.

Few significant findings among the small mammals are two species of insectivores,
five species of bats and three species of rodents. The two insectivores are
the Sunda shrew (Crocidura monticola) and the Water shrew (Chimarrogale
himalayica). Three specimens of the Sunda shrew were collected from Selangor
and was established as a new species for Peninsular Malaysia (Davison 1984).
Later it was reported to occur at a hill dipterocarp forest in Kedah (Norsham et. al.
1997). The present finding constitutes the fourth specimen record and also a
new locality record for Bukit Kutu Wildlife Reserve. This Water shrew is known
to be widely distributed throughout the Peninsula (Medway 1983, Harrison 1958).
It does not mean however that this species is common and thus its presence in the
study area is an extended locality record for this species.

The collection of bat fauna from this study is of significant importance. One fruit
bat species that is rare, the Dayak fruit bat (Dyacopterus spadiceus) first recorded
from Cameron Highland, Pahang (Lim 1966) and was later documented from
other primary forests of Selangor, Pahang and Negri Sembilan (Medway 1983,
Ratnam et. al. 1995). Some interesting records of the insectivorous bat from this
study are as follows: (1) The East Asian tailless horsehoe bat (Coelops frithii) so far
it was reported from Ulu Gombak Forest Reserve collected at 800 ft. a.s.l. (Medway
1983), (2) the Indian False vampire (Megaderma lyra), (3) the Least pipistrelle
(Pipistrellus tenuis) and (4) the Brown tube-nosed bat (Murina suilla). The
presence of these four insectivorous bats in the study area are new locality records
for these species.
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Among the rodents, two species of flying squirrels, the Smoky flying squirrel
(Pteromyscus pulverulentus), White-bellied flying squirrel (Petinomys setosus) and a
species of Monkey-footed tree rat (Pithecheir parvus) are of interesting findings in the
study area. The two flying squirrels are not common (Muul and Lim 1971) and their
presence cover another locality for these species. The capture of the Monkey-footed
tree rat represents the second specimen in the study area. This species has also been
documented from other places (Lim 1975).

Conclusion

The inventory of the mammal fauna in the study area revealed that the species
diversity is still very rich in the reserve with 100% representation of all eleven orders
from Peninsular Malaysia (Medway 1983). All the large mammals are well
represented in the area with the exception of the Sumatran rhinoceros (Dicerorhinus
sumatrensis) which was not found in the reserve during 1975 and 1997.

The small mammals on the other hand are pretty well represented although there
was a marked difference in the diversity of the species between 1975 and 22 years
later in 1997. The results revealed that the difference was mainly from two orders,
Chiroptera and Rodentia. Members from these orders are highly diverse and the
low trapping success is more likely to be the cause of the low diversity captured in
the 1997 study. There is also high probability that most of the species have ascended
to higher grounds due to the deterioration of habitats especially at the basal part of
the forests due to encroachment of the small holders’ agricultural activities.

The reserve is still intact and most of it lies about 750 feet elevation, which is too
steep for agriculture. Based on the result of the survey it is apparent that the reserve
still provides suitable habitat niches for a diverse animal species. The function of
the reserve as a water catchment area is as important as a refuge for the conservation
of animal diversity for the area.
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THE DISTRIBUTION, FOOD HABITS AND PARASITE PATTERNS OF THE
LEOPARD CAT (Prionailurus bengalensis)
IN PENINSULAR MALAYSIA

Lim, B. L.
Abstract

This paper presents historical data on the distribution, food habits and parasite
patterns of the Leopard cat in the Peninsula. The information gathered was based
on accumulated data from the bio-medical studies of small mammals undertaken
by the author in the late 40's. This paper provides good baseline data for further
in-depth studies on this small wild cat.

Abstrak

Kertas ini membentangkan data berkaitan dengan taburan, diet dan corak parasit Kucing
hutan di Semenanjung Malaysia. Maklumat-maklumat tersebut diperolehi menerusi
kajian bio-perubatan mamalia kecil pada lewat 40-an. Kandungan kertas ini berguna
sebagai bahan rujukan untuk kajian yang lebih mendalam untuk spesies kucing ini.

Introduction

The family Felidae is represented by seven species of wild cats in Peninsular Malay-
sia. They can be grouped into three size categories. The large cats are the Tiger, Pan-
ther comprised a single genus, Panthera (P. tigris, P. pardus) and the Clouded leop-
ard belongs to the genus Neofelis is being reclassified as Pardofelis (P. nebulosus) (Corbet
and Hill 1992). The genus Felis with four other species of smaller sized cats is now
reclassified into three genera; Prionailurus, Pardofelis and Catopuma (Wilson and Reeder,
1993). The genus Prionailurus is now designated to the Leopard cat and the Flat-
headed cat (P. bengalensis, P. planiceps), both of which are small-sized cats. The Mar-
bled cat is now placed in the genus Pardofelis (P. marmorata) and the Golden cat in the
genus Catopuma (C. termminckii). Both these cats are intermediate in size between the
large and small cats. Thus the seven species of wild cats in the family Felidae is now
represented by four genera in place of four originally designated.

Among the wild cats, the Tiger (P. tigris) is the only species that receives world wide
attention. This has resulted in more efforts have been made for priority re-
search for this cat undertaken by international and national conservation organi-
sations, the latter in particular are the Department of Wildlife and National Parks
and the World Wildlife Fund Malaysia (Lt. Col. Loke 1954, Kitchener, 1961;
Sivananthan, 1983; Rahman Topani, 1990;). The Panther (P. pardus) and the
Clouded leopard (P. nebulosus) which are equally as reputable in status as the Tiger
had not been accorded similar attention in terms of research priority. Their pres-
ence in nature, apart from information as incidental predator of farmed animals in

! Department of Wildlife and National Parks (DWNP), Headquarters.
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villages and accidental encounters and their tracks in the forests (Ratnam et al. 1995,
Groves et al. 1967, Scriven, 1968) there is hardly any concrete study of these animals
being reported in the Peninsula. The smaller cats that are less spectacular than the
big cats receiving little or no attention at all. Information of these smaller cats was
scattered, usually of specimens being found on roadkills, captive individuals and
chance encounter in forests (Lim and Abdul Rahman Omar, 1961). Like the Panther
and Clouded leopard there is no organised study carried out despite that some spe-
cies are also in a state of despair due to destruction of their habitat.

The writer has been working on bio-medical studies of small mammals in the
Peninsula since the late 40s. In the last 50 years, he had accumulated a lot of
information, such as the exact locality, distribution, food habits and parasite pat-
tern of some of the smaller cat species. Most of the published work on these smaller
cats focused only on their parasites. Most of the biological data was unpublished.
The author feels it is pertinent to document all these unpublished data for each of
the small cat species to serve as historical database for researchers who are inter-
ested to pursue further indepth studies. In this context, the first series of this
documentation will be on the Leopard cat (Prionailurus bengalensis) which is the
most common among the four species of smaller cats in Peninsular Malaysia.

Materials and Methods

All the specimens in this study were obtained from 1948 to 1993. Most of the indi-
viduals were trapped by Orang Asli in the various forest reserves in the Peninsula.
A number of these cats were from roadkills in highways and few were collected
from rubber and oil palm plantations. The roadkills were picked up during our
collecting trips for small mammals’ studies in various areas and by the State Game
Department staff and those from plantations were collected by estate managers.

Most of the trapped specimens that were in excellent conditions were released to the
forests after they have been examined for ecto-parasites. Roadkills were also exam-
ined for ecto-parasites, and those that were still fresh were post-mortem for recovery
of helminthic parasites, the later was confined only to helminths of medical impor-
tance. Measurements of body length and weight of each specimen were recorded.

Description of leopard cat

The Leopard cat (P. bengalensis) is so-called because it has similar spotty colouration as
the true black leopard (P. pardus). It is sometimes mistaken for a young P. pardus because
of its colour. The body size is slightly bigger than a domestic cat (Felis catus), from 18 to 28
inches long, with long legs and a 9 to 14 inches tail. Some individuals have shorter tails
about half the total length of the head and body. The body is clothed with thick heavily
spotted and striped woolly fur. The ground colour is pale brown to reddish brown, deco-
rated with numerous more or less elongated brown, well-defined dark spots, especially
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on the sides, each spot is partly black and partly brown. The size of the spots varies
and they are more or less occurred in a linear arrangement especially along the
back. The brown fur is white-tipped, producing a grizzled appearance on the
ground colour. There are four longitudinal black stripes or bands starting from the
forehead, continued over the head to the hind neck, and breaking into short bands
or elongate spots on the shoulder. The cheek is marked with two horizontal cheek-
stripes, the lower of which joins a transverse stripe across the throat, and there are
other transverse stripes sometimes broken into rows of spots, across the lower neck
and breast. The belly is white or cream. The tail is fluffy and spotted at the base, but
towards the end of the tail the spots usually become transverse bars. The underside
of the tail is generally not spotted.

Number of specimens examined

During the years (1948 to 1993), a total of 48 individuals of adults and young
animals was examined (Table 1). Of these, 13 individuals were trapped by our
team and seven were shot by the Orang Asli in the various forest reserves, mostly
from the state of Selangor. A high number of young animals (16 individuals) were
also caught by the Orang Asli. In addition, 12 roadkill animals were also examined.

As noted in Table 1, animals were obtained from each of the 11 states throughout
Peninsular Malaysia. This confirms that the species is widely distributed throughout
the mainland including one from Pulau Pinang and a roadkill in Pulau Langkawi.

Among the 13 adults (6 G, 7 E) trapped, four (2, 2) were scarified due to their bad
conditions, two (a pair) were sent to Zoo Negara, and seven (3 G, 4 E) were re-
leased to the forest where they were trapped. The 12 (6 G, 7 E) roadkills and the
seven (5 G, 2 E) shot animals were all fully grown adults.

Body measurements and weights

Body measurements (mm) of 13 roadkills and seven of the shot specimens were
recorded. Twelve of the total 20 animals were male and eight were females. All
these 20 individuals were fully grown adults. The mean measurement (in mm) of
the male/female was 545.9/513.1 for Head-Body, 225.7/213.9 for Tail, 113.8 /
99.6 for Hind Foot, 990/905.4 in grams for weight. There was no marked differ-
ence in size and weight between the male and females observed (Table 2).

19



THE JOURNAL OF WILDLIFE AND PARKS

Table 1: Leopard cats recorded from various parts of Peninsular Malaysia

. No. No. No. young No.
Date Locality trapped shot caught roadkills Total
Apr 1948, June BLFR, Kepong, 2 1 4 - 7
1954, July 1965, Selangor
Aug 1969
Feb 1953, May ULFR, Hulu Langat 2 2 3 1 8
1956, Jan 1959, Mar ~ Road, Selangor
1968
Sept 1958, Nov Ulu Gombak/Pahang 3 2 2 1 8
1959, Dec 1968, Highway; UGFR,
Sept 1977 Gombak, Selangor
May 1975, July BMEFR, Banting, 2 1 3 - 6
1976, Nov 1974 Selangor
Oct 1954 SBFR, Sungai Buloh, 1 - 1 - 2
Selangor
8th Mile Meru Village - - 3 - 3
Mar 1960 (rubber estate), Klang,
Selangor
Feb 1968 AHEFR, Puchong, 1 - - - 1
Selangor
KL /Seremban - - - 2 2
Highway; Highway
Jan 1968, June 1988 Bahau/Pasoh, Negeri
Sembilan '
Seremban/Melaka - - - 1 1
Dec 1973 Highway, Melaka
Sept. 1957, May BFR, Bekok; KTFR, 1 1 - - 2
1968, Feb 1974 Johor, Johor
Dec. 1966 KL /Ipoh Highway, - - - 1 1
Perak
Feb 1973 P?nang Hill, Pulau 1 - - - 1
Pinang
Krai/ Alor Setar - - - 2 2
Highway;
Mar 1989, Aug 1992 Kuah/Gunung Jerai
Highway, Kedah
Alor Setar /Kangar - - - 1 1
Aug 1958 Highway, Perlis
Temerloh/Kuantan - - - 2 2
Mar 1968, June Highway;
1993 Bahau/Tasek Chini
Highway, Pahang
Kuantan/Trengganu - - - 1 1
Jan 1974 Highway, Trengganu
Trengganu/Kelantan - - - 1 1
July 1966 Highway, Kelantan
Total 13 7 16 13 49
No. Male/Female 6/7 5/2 10/6 6/7 26/23

Note : BLFR = Bukit Lagong Forest Reserve; ULFR = Ulu Langat Forest Reserve
UGFR = Ulu Gombak Forest Reserve; UMFR = Ulu Mandol Forest Reserve
SBFR = Sungai Buloh Forest Reserve; KTFR = Kota Tinggi Forest Reserve

BFR = Bakok Forest Reserve
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Table 2: Measurements (mm) and weights (grams) of 20 adults (16 roadkills and 7 shot
specimens) of Prionailurus bengalensis.

Head &Body ... HindFoot  Weight

No. Date Sex . Tail (m) gy RS

1 Apil 1948 Mile 430 172 110 735 shot

2 Apil 148 Male 55 05 114 87 shot

3 June 194 Mue 548 230 s 804 shot

4 Jue 194  Mule 45 12 117 o5 shot

5 May 1956  Mie 562 143 118 1025 shot

6 March 1968 Male 602 265 116 1130 roadkill

7 Jne 1968 Mule 432 190 98 547 roadkill

8 Dec 1968 Mule 585 05 113 1048 roadkill

9 Dec 1968 Male 614 29 117 1345 roadkill

10 June 1988 Mule 54 21 118 1174 roadkill

11 Dec 1973 Mule 487 A9 112 47 roadkill

12 Mar 1989 Male 625 37 118 1448 roadkill

Total 6549 2708 1366 11880

Mean 5459 057 1138 990

13 Aug1958  Female 655 235 100 1485 shot
roadkill,

14 Jly1966  Femule 495 27 % 1035

15 Mar 1968 Fermle 485 218 112 645 shot

16 Jan1974  Femele 645 732 105 1485 roadkill

17 Mar 1989  Femdle 388 178 %0 55 roadkill

18 Aug19%l  Female 417 187 98 625 roakill

19 Ang19l  Femile 435 200 R 48 roadkill

0 June 1993 Fermale 585 24 105 895 roadkill-
pregnant

Total 4105 171 7 43

Mean 5131 2139 9.6 9054

Status of young animals

Of the 16 young animals examined, 10 were males and six were females (Table 3).
Six of them (4 G, 2 E) came in as juveniles with their eyes still closed. The weight of
these animals ranged between 69 to 84 grams. All of them died between two to 10
days in captivity. Based on their condition, the estimated age was probably under
10 days old. The rest of the 10 animals (6 G, 4 E) with weight ranging from 259
to 473 grams were probably subadult.A subadult pair caught from Bukit Lagong
Forest Reserve in June 1954 died of distemper after 192 days in captivity. A young
pair was sent to Zoo Negara and the remaining six subadult animals were re-
leased to the forests after one to three days in captivity

Breeding

The breeding season is probably during the last quarter of the year (October to
December). This is based on the gestation period of these species of between 65 to
72 days (Lekagul and McNeely, 1974) and on the results of the juveniles ex-
amined during the months of January to March (Table 3). However, individual
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was also found pregnant in June and July (Table 3), thus indicate that the animal
breeds throughout the year, but probably with a peak breeding season during the
last quarter. The captures of single and paired young suggest that two is the
usual litter-size of this animal. Sexual maturity was reported at 11-12 months
(Schaubenberg, 1979). It was also reported that the interval of between birth of
young was 4-5 months (Lekagul and McNeely, 1977).

Stomach contents

Stomachs of 20 (13 roadkills and seven shot animals) were examined for food con-
tents. Eleven of them were found positive; the results are presented in Table 4.
Stomach contents of the 11 leopard cats revealed that rats were the common preys,
as nine out of 11 stomach examined consisted of rat remains. The species of rat
preyed upon depends on the type of environments at the time where the predators
were hunting. As noted in Table 4 stomach contents of shot specimens in forest
areas were of forest rat species such as Maxomys rajah/surifer and Leopoldamys

Table 4: Stomach contents of Leopard cats

No Sex Locality Food Remains Identification
1 ' BLFR(s) Skin of spiny furred rat ~ Forest Rat, probably
and part of tail Maxomys rajah [ surifer
2 r ULER (s) Remnant of tail and head  Young Varanus salvator-
of lizard, bird feathers bird unidentifiable
3 E ULER (s) Feathers, skins and parts Domestic fowl; field rat,
of legs Rattus tiomanicus (?)
4 r UGEFR (s) Part of body, tail intact Forest rat, Leopoldamys
sabanus
5 r BMER (s) Part of snake, crab shells  Snake- Xenopeltis unicolor
6 r Bahau/Pasoh Feathers, part of rat Feather- Jungle fow!
Highway (r) Field rat - Rattus tiomanicus
7 r Seremban/Melaka Part of lizard, remnant of Lizard- young Varanus sp.;
Highway (r) skins and tail of rat Field rat, Rattus timanicus
8 E Kuah/Gunung Gera Skins and part of legs of ~ Field rat, Rattus sp.
Highway (r) rat
9 r Alor Setar / Kuantan Parts of tail of squirrel, Treeshrew- Tupaia glis;
Highway (1) skins and legs of rat Field rat, Rattus tiomanicus
10 E Bahau/Tasek Chini Skins and tail of rats Field rat, Rattus tiomanicus
Highway (1)
11 E Kuantan/Trengganu  part of body, tail intact Field rat, Rattus tiomanicus
Highway (r)

Note : BLFR = Bukit Lagong Forest Reserve; ULFR = Ulu Langat Forest Reserve
UGFR = Ulu Gombak Forest Reserve; BMFR = Bukit Mandol Forest Reserve
r = roadkill; s = shot
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sabanus. These forest rats are common and abundant in forest areas (Medway,1983).
Stomachs of roadkill animals along the highway revealed field rat, Rattus
tiomanicus as the primary rat species being hunted. The field rat, R. tiomanicus
is a pest rat and is very abundant in oil palm and rubber plantations of
which are aligned along the highway. Other prey species found were a spe-
cies of Sunbean snake (Xenopeltis unicolor) and common Monitor lizard
(Varanus salvator). These species are common, the latter more abundant in
plantations. Roadkills of these two species are common sights along high-
way. Feathers of birds are more difficult to identify. An expert ornithologist
(Mr. Dennis Yong) was able to identify some of the feathers that belonged to
the fowl species, most likely the Wild fowl (Gallus gallus) which is common
in oil palm plantation. The only squirrel prey identified was the common
Tree shrew (Tupaia glis) based on part of the flatness of the tail that is most
characteristics of this species. This animal is also common in oil palm estates
and cultivated areas. Crab particles were also recovered in one of the stom-
achs, and although unidentifiable it indicates that the predator visited ripar-
ian habitat. ‘

Habitat

Among the 42 individuals, 33 were from primary forests, three from vil-
lages, and all the 13 roadkills were found along plantations (Table 1). This
indicates that the species is primarily a forest inhabitant. They were also
found outside forest areas such as rubber estates, oil palm and orchard plan-
tations where pest rodent species, particularly rats are in abundant.

They also invade human areas (villages) to prey on farm animals especially
poultry, the latter intrusion if caught usually resulted as casualties into fry-
ing pots. Based on these catches, it appears that the species is quite adapt-
able to environmental changes of the habitats for their survival.

Parasites

Nine individuals (seven shots and two roadkills) were examined for ecto-
and endo-parasites. Ticks were the only common ectoparasites found. Six
were found infested with 16 adult and immature ticks attached to their bod-
ies. Four species were identified. Seven of these ticks were Ambylomma spp.
and Dermacentor spp. (in nymphal stages) and the remaining nine adults
were of the species Haemaphysalis hystricis and H. koningsbergeri. None of
these tick species is known to be of public health importance in the Penin-
sula (Audy et al. 1960).

Post mortem of these nine specimens were made to examine endo-parasites.
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One of each of the roadkills and shot animals was found to be infected with
six and four lung-flukes (Paragominus westermani). This parasite is of public
health importance and it was found pathogenic to human in Thailand
(Vajirasthira 1969) but in Malaysia the parasite is so far found among mem-
bers of the Felidae and Viverridae (Lim and Betterton, 1977).

Conclusion

The Leopard cat (P. bengalensis) is one of the most widespread species
throughout the Asian regions, from Tibet to eastern Siberia, China, Indochina,
eastern India, Burma to Thailand, the Philippines to Sumatra, Java, Bali to Borneo
(Medway, 1983). In Peninsular Malaysia based on the present authentic locality
records, it is found throughout the mainland of the Peninsula, including the is-
lands of Penang and Pulau Langkawi. It is noteworthy that the animal has never
before being reported in Pulau Langkawi. The recovery of a roadkill in this island
might be due to (1) the roadkill could be an escapee of an imported animal from a
small private zoo in the island and (2) if it is a resident animal, then the recovery of
this roadkill constitutes the first reported record in Pulau Langkawi.

The Leopard cat, based on present data appear to be more common than what
was once generally known to be uncommon or scarce. The species is primarily a
forest animal. The fact that it adapts itself well to environmental changes, from
pristine habitat to secondary, scrub to plantations, and orchards to human do-
mains, suggests that the animal is highly versatile in its behaviour. This is related to
the non-specificity of its diet, and its adaptability to habitat changes. The versatility
of this cat is liken to the Short-tailed mongoose (Herpetes brachyurus), which is equally
as versatile as the Leopard cat, and with similar dietary habit (Lim, 1991). Carnivo-
rous animals of such generalistic behaviour tend to have greater survival chance
than those species that are habitat dependent.

Stomach contents examined revealed a wide variety of prey vertebrate ranging
from small mammals to birds and reptiles. The higher frequency of rat remains is
because rats are more common and abundance and thus are more easily available.
The type of prey species hunted by the Leopard cat is associated with the type of
habitats in which the predator is habituated at the time. For example, most stom-
ach contents of the roadkill specimens were found with rat remains identified as
field rat (R. tiomanicus) and those from shot animals in forested areas contained
remains of forest rats (M. rajah/surifer, L. sabanus). It was also observed that all prey
species except the birds, monitor lizard and the tree-shrew that are more diurnal, the
rest of the prey species, such as rats and snakes are nocturnal. This confirms that the
leopard cat, a nocturnal species, also hunts during the daytime. Thus, based on the
identification of stomach contents of this cat, the food habit can generally be used as
one aspect of 'biological indicator' on the behaviour and range-movements of the cat
in particular, and is also applicable to other animal species in general.
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Animal species which are generalistic in behaviours (highly adaptable to envi-
ronmental changes and being general feeders) and with high reproductive ca-
pacity, to quote a few examples such as the Wild boars (Diong, 1973), Short-tailed
mongoose (Lim, 1991), Long-tailed macaque (Medway, 1983) are highly sustain-
able in nature. The Leopard cat in this context is no exception. The present data
shows that the Leopard cat is not only highly versatile but also breeds all the year
round with marked breeding period during the last quarter of the year. Litter size
is 1-4 , usually two is common as evidenced by the present report.

Despite the fact that the Leopard cat is becoming more commensal like the com-
mon Tree-shrew, unfortunately there is very little knowledge on the biology of
this species in nature. The present report can provide some historical data for
further investigation of the status of the Leopard cat. A systematic study of this
cat is timely in order to be able to assist management and conservation efforts for
the wild cats group in general. Most of the forested areas in highly urbanised
areas have become remnants or patches as a result of developmental projects.
Records of roakills of the Leopard cat is higher in human areas. At present the
fate of the Leopard cat remains uncertain although it is totally protected under
the Wildlife Protection Act 1972 ( Amended 1988).
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PRE-LOGGING SURVEY OF MAMMAL FAUNA AT SUNGAI WENG
SUB-CATCHMENT, ULU MUDA FOREST RESERVE, KEDAH

Norsham Y.!, Fuad Shariff?, Norhayati A3,
M. Nordin* and Lim, B. L.}

Abstract

This paper documented the compilation of mammalian fauna in the Sungai Weng
sub-catchment, Ulu Muda Forest Reserve, Kedah. Most animals were sighted op-
portunistically during survey and other activities in the area. Other mode of detec-
tion was animal tracks, marks, dens, nests and scats. The result revealed 70 species
of mammals from seven orders and 21 families. The collection of the Sunda shrew
and an albininic moonrat were of significant findings. Among the 49 species of bats
recorded, nine species constitute new locality record for Kedah. Large mammals
such as bear, tiger, leopards, and barking deer were also detected. The diversity of
mammalian fauna is still rich and it is expected that logging will increase some
pressure on the animal population.

Abstrak

Kertas ini merupakan dokumentasi senarai mamalia yang telah direkodkan di kawasan
Waduk Sungai Weng, Hutan Simpan Hulu Muda, Kedah. Kebanyakan hidupan liar
yang berjaya direkodkan adalah secara opotunistik semasa tinjauan dan aktiviti-aktiviti
lain di kawasan kajian. Kaedah lain yang digunakan termasuk tanda-tanda yang
ditinggalkan oleh hidupan liar seperti sarang, tahi, cakaran dan tapak kaki. Sebanyak
70 spesies mamalia yang terdiri daripada tujuh order dan 21 famili telah direkodkan.
Antara hasil yang menarik ialah penemuan seekor cencurut dan tikus bulan yang
albino. Antara 49 spesis kelawar, sembilan spesies merupakan rekod lokasi yang baru
untuk Kedah. Mamalia besar seperti beruang, harimau, harimau bintang dan kijang
telah dijumpai. Kepelbagaian hidupan liar di kawasan kajian menunjukkan tempat ter
sebut masih kaya dan aktiviti pembalakan dijangka akan memberi tekanan terhadap
populasi fauna tersebut.

Introduction

The study of the mammal fauna in the Sungai Weng sub-catchment (SWSC), Ulu
Muda Forest Reserve, Kedah was undertaken to assess species diversity prior to
logging. The wildlife survey is divided into five sub-components, three of which
are highly specific and are systematically designed. These are the diurnal squirrel
and primate fauna (Saiful and Nordin 1997), terrestrial mammal group (Nor
Azman 1997) and avi-fauna (Zakaria and Fuad 1997). The fourth and fifth stud-
ies are on amphibians and reptiles (Norsham et. al 1997) which were introduced

! Forest Plantation Division, Forest Research Institute Malaysia, 51209 Kepong, Kuala Lumpur.

2 TropBio Forest Sdn. Bhd, 338 Jalan Tuanku Abdul Rahman, 50700 Kuala Lumpur

* Faculty of Science and Technology, 43600 Bangi, Universiti Kebangsaan Malaysia.

* Institut Alam Sekitar dan Pembangunan (LESTARTI), 43600 Bangi, Universiti Kebangsaan Malaysia.
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later into the project so as to include all groups of vertebrates in the study.
During surveys and other activities in the study area, many mammal species
were encountered by chance. The information of these opportunistic sightings is
compiled and added to the inventory of species present in the study area. In
addition, bats were also obtained from those caught incidentally in mist nets set
up for avi-fauna study (Zakaria and Fuad 1997). In 1998, the loggers also con-
tribute to the list of bats species in the study area. Thus, the present report is
confined to nocturnal terrestrial mammal species that are opportunistically en-
countered and the bat species netted only.

Study Area

The SWSC (5° 50’N, 100° 55'E) is situated at the southeastern end of the 54,832
ha of Ulu Muda Forest Reserve. It is about 37 km from Baling, Kedah. The forest
is classified as a hill dipterocarp formation. The landscape varies from flatland,
steep slopes and ridges with elevation between 400 m to about 1000m a.s.l. (Nor
Azman 1997). The annual rainfall in 1996 was between 2250 mm to 2509 mm
(DID 1997), of which the driest and wettest months were February (15.2 mm)
and October (467 mm), respectively. The SWSC is the main catchment of the
Muda and Pedu reservoirs that supply water for the 27,400 ha paddy areas of
Kedah and Perlis managed by the Muda Agricultural Development Authority
(MADA).

Several government agencies, research institutions and local universities are under-
taking the study of the effects of logging on the environment. The impacts of logging
on, inter alia, soils, sediment load, hydrology, forest structure and composition, wild-
life and economics of forestry in a forested catchment area are being studied.

The study area is divided into five forest compartments; Compartment 25, 26, 27,
28 and 29. Compartment 25 (C25) is further sub-divided into two sub-compart-
ments: 25a and 25b. Two timber harvesting regimes will be employed during
logging. Compartments C25a, C26 and C27 with a total area of about 844 ha,
will be logged strictly following the guidelines for logging in water catchments.
Conventional logging will be conducted in C28 and C29 (total area of 792 ha).
C25b, which is about 318 ha will not be logged and served as control (Figure 1).

Materials And Methods

Direct observations of nocturnal mammals were carried out opportunistically at
night, aided by high-power binocular (10 X 42) and powerful flashlight. Usually
when an animal was being directly flashed on the face, their glowing red eyes
became temporarily blinded and the animal was shocked and sedentary for a
few minutes, allowing the observers who were familiar with the animals to iden-
tify them positively as to its specific species.
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Figure 1: A blow-up of the forest compartments in the Sungai Weng sub-
catchment, Ulu Muda Forest Reserve, Kedah. Map in the upper left corner is
Peninsular Malaysia
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Animal marks such as scales, feces, footprints, nest and skull found along the trail
were also recorded. The locals who frequently went into the forest areas for forest
products and army personnel stationed near the field station were interviewed as to
their sightings of animals.

Mist nets primarily used for birds in the days were extended throughout the night for
bats. Each of the mist net measured 12 m X 2 m with 36 mm mesh, were set up
randomly in the understorey of the forest less than 2 m above the ground. A total of
eight mist nets per nights were set up within six visits from December 1996 to May
1997 for a total of 50 net/nights altogether. The length of the head to body, tail,
forearm, ear and weight of each bat mist-netted were recorded. A reference collection
of each of the species was preserved and deposited in museum of the Depart-
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ment of Wildlife and National Parks (DWNP), Kuala Lumpur, while others were
released. Additional bat specimens were collected by the loggers who preserved them
in methyl spirit, and these were sent to one of the authors at the DWNP. This latter
collection had increased the species diversity of the overall catch at the SWSC.

Results And Discussion

A total of 70 species of large and small mammals are positively identified in the SWSC
areas. These comprised 44 genera from 22 families belonging to eight orders. The
majority of the species diversity obtained was from the volant group with 49 species
of bats identified. Information on the type of habitat niches and localities within the
study area where each of these species were recorded is presented in Tables 1 and 2.

Insectivora

Two species of insectivores belonging to two families were identified. These were the
moonrat (Erinaceidae: Enchinosorex gymnurus) and the Sunda shrew (Soricidae:
Crocidura monticola). The moonrat was sighted and also trapped in C26 and C25
(Nor Azman 1997). An albinic individual sighted in C26 by one of the authors was
an interesting observation. This animal is fairly common in forested areas, particu-
larly in peat swamp forests (Lim 1967). The Sunda shrew is common in Borneo, but
in recent years, three specimens were discovered in the forests of Selangor which
have been reported as a new faunal record for Peninsular Malaysia (Davison ef al.
1982). The present specimen constitutes a new locality record and thus extends the
range for this species to northern Peninsular Malaysia.

Dermoptera

The flying lemur or colugo (Cynocephalus variegatus) is the single member from the
family Cynocephalidae in Peninsular Malaysia (Medway 1983). The sighting of this
species confirms previous observations by locals and army personnel of the pres-
ence of this species in the area.

Pholidota

The presence of the scaly anteater, Manis javanica of the family Manidae, was
based on scats seen and confirmed by its scales found near the army camp.

Carnivora
Eleven species of small and large carnivores belonging to ten genera from four

families of this order were identified in the study area. Following are the species
recorded according to their families.
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Ursidae

The presence of the Malayan sun bear (Helarctos malayanus), was identified
through claw marks made by this animal on a Canarium tree in C25b.

Mustelidae

A pair of the Small-clawed otter (Aonyx cinerea), was sighted in the forest stream
at C26. The loud squeaking sound made by them as they chased one another
along the stretch of stream also indicated their presence. Other modes of detec-
tion include numerous footprints and scats found on the riverbank in C29 and
C25b. The Yellow-throated marten (Martes flavigula), was seen crossing the trail
early in the morning (0730hr) during our routine survey at C25b.

Viverridae

Five species under this family were sighted (Table 1: No. 8-12) represented 45.5% of
the viverid fauna of 11 species described in Peninsular Malaysia (Corbet and Hill
1992). All except one are forest inhabitants. The exception is the common palm
civet (Paradoxurus hermaphroditus), which is a non habitat-specific animal and adapts
well to habitat changes including invasions into buildings of urban and suburban
areas luring under roofs of houses (Medway 1983). The banded linsang (Prionodon
linsang), is strictly carnivorous in habit feeding on other smaller vertebrate species
while the other four species are general feeders taking fruits as well (Lim 1973).

Felidae

Three species, tiger (Panthera tigris), panther (P. pardus) and leopard cat (Prionailurus
bengalensis) of this family were identified. The presence of the tiger was based on an old
footprint found on riverbank in C25a/29. The panther was sighted in the bushes of the
riverbank of C26, while a pair of the leopard cat was in the bushes beside the access
road, with another pair sighted about five metres away near the riverbank of C25b.

Artiodactyla

Four species under this order belonging to four families were identified in the study
area (Table 1- No. 16-19).

Suidae
One young individual of the wild boar (Sus scrofa) was found dead on 21* Feb 1997

near the field kitchen. The cause of death is undetermined as there was no sign of
injury. Numerous footprints and its rootings were observed in each survey.
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Cervidae

The Barking deer (Muntiacus muntjak), was identified through its footprints, and con-
firmed by a lower jaw of that was found in the army camp. Barking calls of these
animals were usually heard during the late night hours near the field station. It is
interesting to note that during our survey period , no Sambar deer was ever seen.

Tragulidae

Two mouse deers (Tragulus spp.) were sighted in the bushes near the forest trails.
Specific identification however was difficult to ascertain. According to the army per-
sonnel, both species Tragulus javanica and T. napu are present. A skull of T. javanicus
was obtained from rattan gatherers who found it in C26.

Bovidae
No live Serow (Naemortredus sumatrensis) was sighted, however droppings of
this animal were found on the forest trail of about 600 m. a.s.l. in C29.

Perissodactyla
Tapiridae

There was no sighting of the tapir (Tapirus indicus) during the survey but based
on information gathered through the army personnel, an individual was sighted
along one of the larger river in C26.

Proboscidae
Elephantidae

Large droppings and footprints of herds of large and young animals along the access
road together with their marks on tree trunks in C25b identified the presence of the
elephant (Elephas maximus).

Bats

A total of 247 individuals of fruit and insect bats comprised 49 species from 24 genera
belonging to eight families were identified (Table 2). The present species diversity
collected in the study area represents 52% of 95 bat species recorded throughout
Peninsular Malaysia (Medway 1983, Corbet and Hill 1992). There is however a
marked difference of species diversity recorded between the compartments (Table
2). The highest number of species diversity recorded was from C29 with 40 species,
followed by C26 with 32 species and with only 25 species collected from C25.
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Chiroptera
Megachiroptera (Fruit bats) Pteropodidae

Ten fruit bat species were collected and identified (Table 2: No. 1-10) during the survey
period. This represents 62.5% of a total of 16 species of fruit bats recorded in Peninsu-
lar Malaysia (Corbet and Hill 1992). Amongst the ten species, one species the Dayak
bat (Dyacopterus spadiceus) is rare. This species was first discovered in Selangor and
Negeri Sembilan (Lim 1966) and in later years, specimens were recorded in Cameron
Highlands and in Krau Wildlife Reserve, Pahang. The presence of this species in the
SWSC areas is a new locality for Kedah. The rest of the nine other fruit bat species are
common and widely distributed throughout Peninsular Malaysia (Medway 1983).

Microchiroptera (Insect bats)
Emballonuridae

Three species under this family (Table 2: No 12-14) can be found in plantations,
particularly rubber estates to urban and suburban areas, inhabiting roofs of old
building (Lim 1967, Medway 1983). The fourth species, the Lesser sheath-tailed
bat (Emballonura monticola) is habitat-specific to forested areas.

Hipposideridae

Ten species from this family were identified (Table 2: No 15-24) which represents
71 % of the 14 species of hipposiderid bats in Peninsular Malaysia (Corbet and
Hill 1992). Of the ten species, three are uncommon while the rest of the seven
species (Table 2: 16-22) are very common, by which they are mainly dwellers of
limestone caves and also crevices of large stone boulders in the forests. They are
gregarious in habits and roost in large colonies from a few hundreds to few thou-
sands in each roost (Lim 1966, Medway 1983). The three uncommon species are
Coelops frithi, Hipposideros sabanus and H. ridleyi (Table 2: 15, 23 & 24).
Hipposideros sabanus was reported in forest areas only in Pahang and H. ridleyi
and C. frithi were collected in forest areas in Selangor (Medway 1983). The pres-
ence of these three species of horseshoe bats obtained in the study areas consti-
tutes the first record for these species in Kedah.

Megadermatidae
This family is represented by two species, the Lesser and the Indian False vampires
(Megaderma spasma, M. lyra) in Peninsular Malaysia (Medway 1983). Only the

Lesser false vampire was collected in the study area. This species is an inhabitant
of forest habitat living in tree holes and crevices of large boulders in the forest.
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Mollosidae

The Wrinkled-lipped bat (Tadarida plicata) and the Malayan free-tailed bat (T. mops)
collected under this family are both gregarious in habit and normally roost in dead
hollow trees in forested areas (Lim 1966).

Nycteridae

The Slit-faced bat (Nycteris javanica) is common but not abundant. It is primarily a
forest species, living in tree holes and crevices of rock and boulders (Lim 1966) but
they can also be found in abandoned old building nearby forested areas (Medway
1983).

Rhinolophidae

The eight species collected (Table 2: No. 29-36) represents 57.1% of the total of 14 spe-
cies of rhinolopids bats in Peninsular Malaysia (Corbet and Hill 1992). Of the 14 spe-
cies, Rhinolophus affinis and R. trifoliatus were the most commonly netted. Rhinolophus
affinis is normally a cave dweller and they roost in large colonies. In contrast, R. trifoliatus
roost in the open, on branches of undergrowth strata of the forest with lesser number of
one to three individuals in each group. Species with one

Table 2 : The list of bat species collected from the study area

Order/Family/Species C29 C26 C25b Total
E r E r E r
MEGACHIROPTERA (Fruit Bats)
Pteropodidae
1. Balionycteris maculata - Spotted-winged bat 7 1 6 t 1 - 16
2. Chironax melanocephalus - Black-capped bat 1 1
3. Cynopterus brachyotis - Lesser dog-faced bat 3 3 i 1 2 2 12
4. C. horsefieldii - Horsfield's bat 2 2
5. Dyvacopterus spadiceus - Dyak bat l I 2
6. Eonycteris spelaea - Cave bat 3 1 1 1 1 7
7. Macroglossus sobrinus - Hill long-tounged bat 2 2 3 1 1 1 10
8. Megaerops ecaudatus - Tailess bat 4 2 10 4 4 5 29
9. Penthetor lucasi - Dusky bat 2 1 3
10. Rousettus amplexicaudatus - Geoffroy's rousette 1 1
MICROCHIROTERA (Insect bats)
Emballonuridae
11. Emballonura monticola - Lesser sheath-tailed bat 4 1 4 2 1 1 13
12. Taphozous longimanus - Long-winged tomb bat 2 2
13. Taphozous melanopogon - Black-bearded tomb bat 2 4 3 I 10
14. T. saccolaimus - Pouch-bearing bat 1 1
Hipposideridae
15. Coelops frithi - Tailess leaf-nosed bat 1 1
16. Hipposideros armiger - Himalayan leaf-nosed bat 1 1 1 1 4
17. H. bicolor - Bicolored leaf-nosed bat 1 1
18. H. cervinus - Gould's leaf-nosed bat 4 2 1 1 1 9
19. H. cineraceus - Least leaf-nosed bat 1 1 2
20. H. diadema - Diadem's leaf-nosed bat 2 2 1 1 1 7
21. H. galeritus - Contor's leaf-nosed bat 1 1 2
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Table 2 - Continued
Order/Family/Species C29 C26 C25b Total

MICROCHIROTERA (Insect bats)

22. Hipposideros larvatus - Large roundleaf horseshoe bat 4 1 1 1 - 1 8
23. H. ridleyi - Ridley's leaf-nosed bat 1 1
24. H. sabanus - Horseshoe bat i 1 2

Megadermatidae
25. Megaderma spasma - Lesser false vampire bat 1 1 2

Mollosidae
26. Tadarida mops - Malayan free-tailed bat 1 1 1 3
27. T. plicata - Wrinkled lipped free-tailed bat 1 1 2

Nycteridae
28. Nycteris javanica - Slit-faced bat 2 | 1 2 6

Rhinolophidae

29. Rhinolophus accuminatus- Accuminate horseshoe bat 1
30. R. affinis - Intermediate horseshoe bat 6 4 2 3 2 1
31. R. lepidus - Blyth's horseshoe bat
32. R luctus - Woolly horseshoe bat 1 1
33, R pusillus - Least horseshoe bat 1

34. R. sedulus - Lesser woolly horseshoe bat 1

35. R. stheno - Malayan horseshoe bat i

36. R. trifoliatus - Trefoil horseshoe bat 4 1 3 1 1 1 11

—_
—_——— NN oy W

Vespertilionidae

37. Glischropus tylopus - Thicked tumbed pipistrelles 1 1 1 1
38. Kerivoula minuta - Least forest bat 1
39. K. papillosa - Papillose bat 1 1

40. Miniopterus schreibasii - Schreiber's long-fingered bat 1
41. Murina suilla - Brown tube-nosed bat 1

42. Myotis muricolor - Whiskered bat 3 1 2
43. M. ridleyi - Ridley's bat 1

44. M. siligorensis - Himalayan whiskered bat

45. Pipistrellus imbricatus - Brown pipistrelles 1

46. P. javanicus - Javan pipistrelles 1 1

47. P. stenopterus - Malayan noctule 1

48. P. tenuis - Least pipistrelles 1 1 1 1
49. Tylonycteris robustula - Greater flat-headed bat 5 4 3 2 1 2

—_

—
BN NNON =N =R

~

b
ha ]

Total number of individuals 41 48 50 33 21 26
Total number of species 40 32 25

-
-

to three individuals were netted (Table 2: No 29, 31-35) does not imply that they are
rare in the study area, but rather due to netting frequencies. The only uncommon
species is the Least horseshoe bat (R. pusillus) which has been reported in Langkawi,
Tioman and Aur (Hill 1974, Medway 1983, Lim et. al 1999). The species was also
reported in the forest areas in Pahang and Selangor found in the bat collection of the
Department of Wildlife and National Parks (unpublished). Thus, the finding of this
uncommon species is an additional distribution record for Kedah.

Vespertilionidae
Members of this family have the highest species diversity with 42 or 44 % of the total
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bat fauna of 95 species recorded in Peninsular Malaysia (Medway 1983, Zubaid and
Davison 1988, Corbet and Hill 1992, Zubaid 1998; 1994, Francis 1995a; 1995b). The
present collection of 13 species constitutes 31 % of vespetilionid bats at the SWSC.

Among the 13 species identified four are uncommon species (Table 2: No. 38, 43-44,
48), the remaining nine species (Table 2: No. 37, 39-42,45-47,49) are all common, but
none of them are abundant with the exception of the Greater flat-headed bat
(Tylonycteris robustula). This species is associated with bamboo trees living in either
standing or dead trees in the forest. All these common species are widely distributed
throughout the mainland of Peninsular Malaysia (Medway 1983).

The uncommon species are two Myotis spp. (Myotis ridleyi and M. siligorensis), the
Least forest bat (Kerivoula minuta) and the Least pipistrelles (Pipistrellus tenuis). All
these four species are tiny-sized bats, and are mostly lowland forest inhabitants. Most
of the reported records of these species were from lowland forests of Selangor, Pahang
and Perak (Medway 1983). Thus the recovery of these four rare species of vespertilionid
bats, represents the first record of these species in hill forest from Kedah.

Conclusion

The present 70 species of nocturnal mammals (21 species of terrestrial mam-
mals and 49 species of bats) identified does not include studies of rodents and
diurnal mammals undertaken by Saiful and Nordin (1997) and Nor Azman
(1997) in the same study area. Both studies identified 32 species of small mam-
mals from 10 families belonging to four orders (Table 3). Thus the total number
of mammal species in the study area combining the result from this survey and
studies by Saiful and Nordin (1997) and Nor Azman (1997) is 102 species from
31 families belonging to eleven orders (Table 1,2&3). This represents about 47 %
of 217 mammal diversity recorded in Peninsular Malaysia.

Amongst the mammal species identified which are of significant importance
are the bats. Of the 49 bat species, nine species are uncommon and rare. These
are a species of fruit bat (Dyacopterus spadiceus), a rhinolopid bat (Rhinolophus
pusillus), three species of hipposid bats (Coelops frithi, Hipposideros sabanus and
H. ridleyi) and four species of vespertilionid bats (Pipistrellus tenuis, Murina suilla,
Myotis siligorensis and M. ridleyi). All these species are first record for Kedah,
and also constituted to the distribution pattern of these bats in northern part of
Peninsular Malaysia.

The presence of some of the significant large mammal species, such as the tiger,
leopards, bear, barking deer in the SWSC, suggest that the forests are still pris-
tine. The Sambar deer (Cervus unicolor) was reported to be present within the
SWSC by the locals, but no sign of its presence have been detected. The possible
absence of this deer is probably due to heavy poaching in the past.

-
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Table 3: List of mammal species recorded in study area by Saiful and Nordin
(1997) and Nor Azman (1997)

ORDER/FAMILY/SPECIES

INSECTIVORA
Erinaceidae
1. Hylomys suillus - Lesser gymnure

SCANDENTIA
Tupaiidae
2. Tupaia glis - Common treeshrew

PRIMATES
Loridae
3. Nuycticebus coucang - Slow loris

Cercopithecidae

4. Macaca nemstrina - Pig-tailed macaque
5. M. fascicularis - Long-tailed macaque

6.  Presbytis femoralis - Banded leaf monkey
7. P.obscurus - Dusky leaf monkey

Hylobatidae
8. Hylobates agilis - Agile gibbon

RODENTIA

Sciuridae

9. Ratufa affinis - Cream coloured giant squirrel
10. R. bicolor - Black giant squirrel

11. Callosciurus notatus - Plantain squirrel

12. C. caniceps - Grey-bellied squirrel

13. C. prevostii - Prevost’s squirrel

14. C. nigrovittatus - Black banded squirrel

15. Sundasciurus hippurus_- Horse-tailed squirrel
16. S. tenuis - Slender squirrel

17. S. lowii - Low’s squirrel

18. Lariscus insignis - Three-striped ground squirrel
19. Rhinosciurus laticaudatus - Sﬁrew—faced ground squirrel

Pteromyidae
20. Petaurista petaurista - Red giant flying squirrel

Rhizomyidae
21. Rhizomys sumatrensis - Large bamboo rat *

Muridae

22. Chiropodomys gliroides - Pencil-tailed tree-mouse *
23. Rattus tiomanicus - Malaysia wood rat

24. Sundamys muelleri - Mueller’s rat

25. Niviventer cremoriventer - Dark-tailed tree rat

26. N. bukit - Malayan mountain rat

27. Maxomys surifer - Red spiny rat

28. M. rajah - Browrxﬁin rat

29. M. whiteheadi - Whitehead’s rat

30. Leopoldamys sabanus -Long-tailed giant rat

Hystricidae
31. Hystrux brachyura - Malayan porcupine **
32. Atherurus macrourus - Brush-tailed porcupine **
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Despite having been exploited for forest products by the locals, the SWSC remains
a rich habitat for wildlife. Logging is anticipated to increase pressure of wildlife in
the area and mammals are no exception. Post logging surveys will determine the
effects of logging on wildlife in general and mammals in particular.
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KENYIR DAM: THE EFFECTS OF BREEDING HABIT ON (Batagur baska)
IN SUNGAI TERENGGANU, TERENGGANU

Ebil Yusof*?
Abstract

The study attempted to determine the effect of breeding habit on river terrapins (Batagur
baska) as a result of damming the upper stream of Sungai Terengganu. This study
area covered the locations of Pasir Petasih, Pasir Temir, Pasir Lubok Kawah and Pasir
Tinggi of Sungai Terengganu from January 1992 to June 1992. From a reconnaissance
survey, it was found that the terrapins had adopted a new breeding area along Sungai
Terengganu due to the construction of a Kenyir Dam that led to the alteration of the
quality of the sandbanks. This breeding area' consisted of sandbanks at Pasir Temir,
Pasir Lubok Kawah and Pasir Tinggi. The factor that influenced terrapins to shift from
former breeding area (i.e., Pasir Petasih, Pasir Temir and Pasir Lubok Kawah) to a later
breeding area was due to the drastic change in the quality of former habitat (i.e., from
a desired condition to a very poor condition). One hundred and twenty respondents
were interviewed to reflect the past experiences of sightings the landing and nesting in
the past season between 1983-1992. The percentage of landing decreased from 57.5%
during Normal period to 30.8% during Stable period for Location A (Pasir Petasih),
Location B (Pasir Temir), and Location C (Pasir Lubok Kawah). The finding was
further supported by the percentage of sighting of terrapin as “Less” during the Stable
period with 61.5%. However, sighting as “Increased” of terrapins nesting between
Normal and Unstable periods was decreased from 49.2% to 30.8%.

Abstrak

Kajian dijalankan untuk mengetahui kesan tabiat pembiakan tuntung sungai (Batagur
baska) akibat daripada pembinaan empangan diutara Sungai Terengganu. Tinjauan
awal dan temubual meliputi kawasan Pasir Petasih, Pasir Temir, Pasir Lubok Kawah dan
Pasir Tinggi di sepanjang Sungai Terengganu, dari Januari 1992 hingga Jun 1992.
Dari tinjauan awal di sepanjang kawasan pasir yang terlibat, didapati tuntung sungai
telah membentuk satu pergerakan yang baru bagi kawasan pembiakannya. Ini
melibatkan kawasan Pasir Temir, Pasir Lubok Kawah dan Pasir Tinggi. Faktor utama
yang mendorong kepada perubahan kawasan pembiakan ini berpunca dari penurunan
kualiti habitatnya sendiri (yaitu dari keadaan yang baik kepada keadaan yang kurang
baik). Sebanyak 120 orang telah ditemubual untuk mendapatkan input tentang
pengalaman mereka melihat tuntung sungai mendarat dan bertelur dimasa lepas.
Kawasan yang terlibat hanya Pasir Petasih, Pasir Temir dan Pasir Lubok Kawah sahaja
terutama semasa musim pembiakan 1982 hingga 1992. Peratus pendaratan telah
menurun dari 57.5% pada masa Normal kepada 30.8% pada masa Stabil di Lokasi A,
B dan C. Keputusan pendaratan ini telah disokong dengan peratus peneluran tuntung
sungai di antara masa Normal dan masa Tidak Stabil dari 49.2% kepada 30.8%.

Department of Wildlife and National Parks (DWNP), Headquarters
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Introduction

The river terrapin (Batagur baska) known locally as * Tuntung’ inhibited southern and
southeastern Asia from West Bengal, India to South Vietnam and Sumatra (Moll, 1984,
Lim and Das, 1999). In terms of distribution of terrapins, almost all states had shown
some declining trend in the population numbers throughout the region. The declining
population was mainly due to habitat alteration and modification into other forms of
developments.

In Malaysia, terrapins were widely distributed in many of the rivers. In the state of
Terengganu, the total numbers of terrapins were unknown. The Department of Wild-
life and National Parks (DWNP) Terengganu is in the stage of conducting a population
study. Terrapins were found in Sungai Kemaman, Sungai Dungun, Sungai Nerus and
Sungai Terengganu, Terengganu. From past records, the numbers of terrapins landed
at Sungai Dungun and Sungai Terengganu have increased steadily from the last two
breeding seasons (1991 and 1992). The data on landing and nesting for Sungai Nerus
and Sungai Kemaman were not available for this study.

Khan ( 1977) and Sabrina (1986) stated that several measures to strengthen the conser-
vation efforts such as enforcement, sound management and education should be car-
ried out in all terrapins sanctuaries. To comply with their proposals, during breeding
seasons of 1991 and 1992, the Department carried out habitat improvement techniques
at two terrapin’s sanctuaries in Terengganu. The improvements of the breeding areas
were done at Pasir Kumpal (Sungai Dungun) and Pasir Lubok Kawah (Sungai
Terengganu). All shrubs, small trees and debris were cleared and burnt far from the
sanctuaries. That method was continued through 1993 breeding season.

Besides enforcement, dissemination of information on the coming breeding season was
done to various villages through their village heads (penghulu) in order to get full
cooperation.

The construction of Kenyir Dam has created a major impact on the terrapins’ distribu-
tion in Sungai Terengganu. Before the construction of the dam, the population and the
distribution of terrapins were stable; and their movements were concentrated along Sungai
Petasih, Pasir Temir and Pasir Lubok Kawah sanctuaries. However, after the completion
of the Kenyir Dam, both the population and distribution became unstable. The feeding
movement was completely changed. It formed a new pattern of movement.

Furtado et. al (1977) stated that besides flooding breeding grounds, the impoundment
would seriously obstruct the migration of riverine turtles, such as Batagur baska, Trionyx
and Pelochelys. From the past records, the movement of terrapins

in relation to landing and nesting were greatly affected by the construction of the dam.
Although there was no specific research on the effect of the dam on terrapin’s popula-
tion, the problem could still be recognized. Among the problems encountered were
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poor habitat quality, disruption of water level and poor water quality. Terrapins in
Sungai Terengganu experienced a similar trend as their main landing sites were altered
and deteriorated due to the construction of the dam. Between the transition period
from year 1985 to 1986, the number of landings and nesting of terrapins have declined.

The objectives of the study were to determine the status of breeding habit of river
terrapins as a result of damming the Sungai Terengganu and examining the experi-
ences of sighting the river terrapins landing and nesting before, during and after the
construction of the dam

The assumption taken during this study was that the total number of terrapins is con-
stant and they were moved freely and the water quality was good.

Figure 1: The Study Area that showing several locations of possible landing,
nesting, and breeding sites for terrapins along Sungai Terengganu.
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