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STUDY OF SMALL MAMMALS IN BUKIT LANJAN
FOREST RESERVE, PETALING, SELANGOR
DURING 1988 — 1989

by
Saharudin Anan, Louis Ratnam'and Shabrina M. Shariff

ABSTRACT

A study of small mammal fauna was carried out at Bukit Lanjan forest reserve for a period of 10 months
from September 1988 to May 1989. A total of 252 specimens were collected which comprised of 23 species
of small mammals. Five of these species were bats belong to 3 families, Pteropodidae, Emballonidae
and Vespertilionidae, and 18 species representing 4 families, Tupaiidae, Muridae, Hystrisidae and
Sciuridae. Among the bats, a species of the fruit bat (Cynopterus brachyotis) and a species of the insec-
tivorous bat (Tylonycteris robustula) were the most commonly netted. The Tupaiidae was represented
by 2 species (Tupaia glis, T. minor) and together they consist of 21.9% of the total collection of 219
mammal specimens collected. The Muridae comprised of 11 species of both the forest and field rats.
Among the forest rats, Rattus rajah and R. surifer represented 54.5% of 55 specimens of the forest rats
while that of the field rats, R. tiomanicus represented 95.1% of 81 specimens of the field rats examined.
The study revealed that the species diversity of small mammals is associated with the monthly trend of
catches and also to factor such as the rapid environmental changes in the recent years in the study area
resulting in the increase of human activities.

ABSTRAK

Kajian mengenai mamalia kecil telah dijalankan di hutan simpan Bukit Lanjan selama 10 bulan yaitu
dari bulan September 1988 hingga Mei 1989. Sejumlah 252 spesimen telah dipunggut terdiri dari 23
spesies. Lima dari spesies ini adalah terdiri dari kelawar dari famili Pteropodidae, Emballonidae dan
Vespertilionidae, dan 18 spesies terdiri dari 4 famili, Tupaiidae, Muridae, Hystrisidae and Sciuridae.
Chechadu pisang (Cynopterus brachyotis) dan satu spesies kelawar serangga bernama kelawar buloh
besar (Tylonacteris robustula) adalah spesies kelawar yang banyak diperolehi. Dua spesies dari famili
Tupaiidae yang diperolehi adalah spesies Tupaia glis dan T. minor dan mereka adalah tergulung sebanyak
21.9% dari 219 spesimen mamalia tidak termasuk kelawar yang dipungut. Famili Muridae adalah terdiri
dari 11 spesies tikus hutan dan tikus ladang. Rattus rajah dan R. surifer adalah tergulung sebanyak
54.5% dari 55 spesimen tikus hutan yang diperolehi berbanding dengan 95.1% R. tiomanicus dari
sejumlah 81 spesimen tikus ladang. Kajian ini menunjukkan bahawa kepelbagaian spesies mamalia kecil
adalah mengikut corak tangkapan bulan dan dipengaruhi oleh faktor perubahan persekitaran dengan
pesatnya dalam beberapa tahun kebelakangan ini yang melibatkan pertambahan aktiviti manusia.

INTRODUCTION :

The research laboratory of the Department of Wildlife and National
Parks has been surveying small mammals in the various forest reserves in
Selangor since the beginning of 1987. A comprehensive study on the small
mammal fauna was carried out in the Air Hitam forest reserve in 1987 and
the results on certain aspects of the ecology of the forest small mammals
were studied (Ratnam et al. 1988, Saharudin et al. 1988, Azmin et al. 1988).

1 present address: Forest Research Institute of Malaysia, Kepong, 52109 Kuala Lumpur.
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Small mammal collection was continued, and for 1988 small mammal study
was extended to Bukit Lanjan forest reserve. Lim et al. (1977) had previously
studied the small mammals in this forest to assess the natural hosts and
prevalence of zoonotic diseases and to determine the ecological circum-
stances under which man come under risk. They also studied the small
mammal fauna in relation to the ecological situations in which these mam-
mals occur.

Since the last study, a lapse of 15 years had passed, and a lot of changes
have taken place in the forest and surrounding environs during these 15
years period. The area is now opened for small holders agriculture, and
most of the original forests before 1969 are now turned into flat open agri-
cultural lands with new villages around. The part of the forest where small
mammals were sampled by Lim et al. (1977), has with the most part of it turned
into disturbed secondary forest and fringes by open shrubland partially
cultivated. More forest lands are progressively being opened by the villagers
there, and it is anticipated that this part of the forest will largely be cleared
in the near future.

Thus, the present study of small mammals in this particular forest area
was to find out to what extent the mammal fauna has been affected by the
drastic change of the forest habitats, and also to assess whether there is a
succession of the species diversity between the forest and the field species in
relation to the change of the landscape ecology.

STUDY AREA

Bukit Lanjan (Sungai Buloh) forest reserve near Kepong, Selangor (3° 11’
N 101° 37’ E) was a mature rainforest 15 years ago. In the last 8 years,
a large portion of the forest was excised out and turned into agricultural
land mainly for food orchards and presently the forest reserve has turned
into a highly disturbed secondary forest. There were also signs of recent
logging in some areas of the forest reserve. The developed area of the forest
was turned into housing estates. The forest reserve was cut by the Sungai
Buloh-Subang road and a new Sungai Buloh-Klang highway is currently
under construction which also cut through the forest. The present disturbed
secondary forest is fringed not only by agricultural land and large stretches
of grasslands and shrubs but also by housing estate nearby. Reforestation
programme by replanting of Jelutong (Dyera costulata) and rotan manau
(Calamus manan) is being carried out by the Forestry Department in some
parts of the forest.

METHODS

The trapping of small mammals from the forest was carried out at
monthly intervals for a period of 10 months from September 1988 to
May 1989. Trappings were mainly done by the aborigines . The traps were
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supplied to the aborigines and these trappers were directed to trap in the
forests and in the fields adjacent to the forests. A hundred traps were set by
the aborigines baited with banana and tapioca. Forty percent of these traps
were placed in the forest and the rest in the fields. The trappers were visited
by staff of the laboratory at alternate days to collect any small mammals
caught. Mist nets were used for the netting of bats.

The small mammals caught were processed in the laboratory. The pro-
cedures for processing these small mammals were in accordance to that
applied by Ratnam et al. (1988). Blood film and ectoparasite were taken
before the animals were made into scientific skins for reference collection.

RESULTS

The sampling of small mammals from the forest was carried out at monthly
intervals for a period of 10 months from September 1988 to May 1989.
During the period a total of 252 specimens were collected (Table 1). This
comprised of 23 species of small mammals. Five of these species were bats,

Table 1; Summary of small mammals collected in Bukit Lanjan forest reserve, Selangor for 1988/89.

Mammal species male female Total
PRIMITIVE PRIMATES
1. Tupaia glis 8 20 28
Tupaia minor i1 9 20
CHIROPTERA
3. Cynopterus brachyotis 3 6 9
4. Cynopterus horsfieldii 0 1 1
5. Emballonura monticola 6 3 9
6. Tylonycteris robustula 10 3 13
7. Glischropus tylopus 0 1 1
RODENTIA
8. Callosciurus notatus 5 1 6
9. Callosciurus caniceps 10 S 15
10. Callosciurus nigrovittatus 4 2 6
11. Sudasciurus tenuis 3 4 7
12. Rattus muelleri 2 2 4
13. Rattus sabanus 4 3 7
14. Rattus bowersi 1 1 2
15. Rattus surifer 3 5 8
16. Rattus rajah 9 13 22
17. Rattus whiteheadi 3 3 6
18. Rattus annandalei 1 3 4
19. Lenothrix malaisia 1 1 2
20. Rattus tiomanicus 42 35 77
21. Rattus argentiventer 2 0 2
22. Rattus rattus diardii 2 0 2
23. Atherurus macrourus 1 0 1
TOTAL 131 121 252
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the remaining 18 species were-forest and field mammals belonging to 2 orders,
the Tupaiodea and Rodentia. In the former order, only the family Tupaiidae
with the 2 species (Tupaia glis and Tupaia minor) were collected, and both
species were found to be equally common which represented 21.9% of the
total collection of 219 specimens of the forest and field mammals examined.

The order Rodentia is represented by 3 families. The Sciuridae compris-
ed of 4 tree-squirrel species, the Muridae with 11 forest and field rats and
the Hystricidae with a single species of porcupine. Among the tree-squirrels,
Callosciurus caniceps appeared to be more abundant than the other 3 species
as it represented 44.1% of 34 specimens of the squirrels examined. Of the
8 forest rats species, Rattus rajah and R. surifer were found to be more
common than the rest of the forest species, and R. rajah was more abundant
than R. surifer. However, both these species together represented 54.5% of
55 specimens of forest rats examined. Among the field rats, R. tiomanicus
was the most abundant, and it represents 95.1% of 81 specimens of the
3 species of the field and house rats examined. Majority of the R. tiomanicus
were trapped at the fringe habitats of the forest, while R. argentiventer was
caught in the fields and R. r. diardii was probably a stray in the fields. The
third family Hystricidae is represented by a single brush-trailed porcupine
(Atherurus macrourus).

The Chiroptera, on the other hand, is represented by 3 families, the
Pteropodidae, Emballonuridae and Vespertilionidae in the collection. The
family Pteropodidae consists of 2 fruit bat species (Cynopterus brachyotis,
C. horsfieldii) the Emballonuridae with a single species (Emballonura mon-
ticola) and the Vespertillionidae with 2 species (Tylonycteris robustula and
Glischropus tylopus).

The percentage of monthly catches and percentage of species diversity
are shown in Figure 1. There was a trend of high percentage of catches in
the initial periods from September and followed by descending order in the
subsequent monthly catches. Familiar trend of species diversity was also
found to be associated with the trend of the monthly catches. The high percen-
tage of catches in the months of September and October were due to the
great numbers of the field rat R. tiomanicus caught during these 2 months.
The consistent low percentage of catches in subsequent months was reflected
by high numbers of the field rats being removed in the first 2 initial months.

Among the forest mammal species which had been consistently caught
at monthly intervals were the 2 species of tree-shrews. Thus, attempt was
made to plot both species to find out whether there was any pattern of dis-
tribution between them, and the results are shown in Figure 2. The monthly
distribution pattern for each of the species was very erratic, and this was
reflected by the small numbers caught for each of the species at monthly
intervals. However, a crude pattern was surfaced indicating that during the
months where greater number of 1 species was caught, it reflected by the
low number of the other species, and vise-versa.
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DISCUSSION
The study on the small mammals in Bukit Lanjan forest reserve shows that

species diversity of small mammals is related to the monthly catches. The
higher the percentage of catches, the greater is the number of species
obtained.

The present collection represents only 38.9% of the families with
15.3% of small mammal species as compared to 18 families with 150 species
sampled by Lim et al. (1977) in the same forest. This vast difference could
be due to several factors: (1) The collection period in the present study was
only 10 months as compared to 60 months collection by previous workers;
(2) the number of traps utilised in the present study was within the region of
80 to 100 while a consistent 400 traps were used by the previous study; (3)
manpower deployment was at an average of two trappers as compared to an
average of 10 trappers consistently utilised throughout the period by the
previous study and (4) present transportation was irregular at an average of
two vehicles per week to collect the collection as compared to an average of
15 vehicles per week by previous study. All these different physical factors
can contribute to the present vast difference in the collection.

However, one of the most important factors is the changing of the the
landscape environment of the forest structures. At the time of the study-
carried out by Lim et al. (1977), the forest was undisturbed, and the primary
forest was still intact. There was a small community of aborigines residential
houses there, and there was minimum intrusion of outsiders to the forest
areas. Nevertheless, at the time of this study, there was an increase of
human activities at and around the study area. A portion of the forest was
excised out and turned into agricultural land mainly for food orchards. Old
rubber and oil palm plantation were turned into housing estates. There was
evidence of recent active logging in some areas of the forest reserve.

The other important factor of the decline in species number captured
in our study was the difficulty in mobility of some small mammals especially
the arboreal species, for example, 4 sciurid species obtained in the present
study compared to 17 by Lim et al. (1977). The construction of access
logging road for forest product extraction would reduce the travelling ability
of some species. The forest reserve is cut by the Sungai Buloh-Subang road.
The construction of the new Bukit Lanjan-Klang highway would worsen the
situation. Reforestation practices will give detrimental effect on cavity nesters
such as the rare octurnal flying squirrels. The reforestation pro-
grammes done by the Forestry Department through replanting of Jelutong
(Dyera costulata) and rotan manau (Calamus manan) would benefit some
species of wildlife but not exclusively to all species. Replacement of tall
standing trees with rotan will adversely affect flying squirrels long term
nesting opportunity.

An increase of human activities adjacent to the forest will result in an
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increase in hunting activities either by the aborigines or people living in the
new housing estates. Easier access through good logging road allows greater
mobility for hunters and it is quite probable that Bukit Lanjan forest
reserves would be under high hunting pressure. Our study showed that no
carnivores and tragulids captured suggesting that hunting pressure would be
the probable reason.

Our study shows that there is habitat change on the study area. Trans-
formation of primary forest into secondary forest and further into shrub-
lands, orchard farms, fruit trees and urban clearings for human occupation
favours R. tiomanicus. A high number of this commensal rat obtained from
the study area is the indicator to the transformation. A large number of the
same species obtained in the open areas studied by Kemper (1988) in Pasoh
forest reserve, Negeri Sembilan and by Ratnam et al. (1988) in Air Hitam
forest reserve, Selangor supports our findings.

Kemper (1988) study on small mammals in Pasoh recorded 23 species
which includes 12 species of known bats and Ratnam et al. (1988) study at
Air Hitam which is another lowland forest within the Klang Valley, recorded
25 species of small mammals including 4 species of bats. Our study reports
23 species of small mammals including 5 bats, compares favourably with the
studies done by the other investigators.

The importance of Bukit Lanjan forest in northern Selangor as regard
to the species composition of the original forest of Federal Territory is as
important as Air Hitam forest reserve in southern Selangor (Ratnam et al.
(1988). It is hoped that this project is continued to ensure monitoring of suc-
cession of mammal species diversity in relation to the change in the eco-
system. Its also hoped that with adequate data, small mammals can be used
as indicator species for the development of habitat evaluation procedure
models.
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STUDIES ON A COLLECTION OF BATS

by
Louis Ratnam’', Saharudin Anan and Habsah Muda

ABSTRACT

During 1988/89 a collection of bats were made in 7 localities in Selangor and Pahang, Peninsular
Malaysia. A total of 101 specimens were collected comprising 16 species representing 4 families. Four
species are fruit bats (Megachiroptera) and 12 are insectivorous bats (Microchiroptera). All except 1
of the bat species are common. The exception is a male Hesperoptenus doriae, a very rare bat, and this
represents the second authenticated record of this species in Peninsular Malaysia and the third specimen
of this bat in museum collections in the world. Some of the species recorded in this report also represent
new locality records for Peninsular Malaysia.

ABSTRAK

Di sepanjang tahun 1988 dan 1989 satu koleksi kelawar telah dilakukan dari 7 kawasan di Selangor
dan Pahang, Semenanjung Malaysia. Sebanyak 101 spesimen telah dipungut yang terdiri daripada
16 spesies mewakili 4 famili di mana 4 spesies ialah jenis yang memakan buah (Megachiroptera) dan
12 lagi adalah dari jenis memakan serangga (Microchiroptera). Kesemuanya adalah spesies biasa kecuali
1 spesies. Spesies ini ialah Hesperoptenus doriae jantan, spesies yang jarang dijumpai dan yang direkod
kedua di Semenanjung Malaysia dan spesimen ketiga di dunia yang terdapat di muzeum. Kebanyakan
daripada spesies yang dilapurkan di dalam lapuran ini merupakan rekod lokaliti baru untuk
Semenanjung Malaysia.

INTRODUCTION -

The laboratory unit of the Department of Wildlife and National Parks,
Peninsular Malaysia, collected a number of bats as part of its studies on
small mammals in a number of forest areas in Selangor and Pahang during
1988/89. Results of the 1988 collection of small mammals and their para-
sites were published (Ratnam et al. 1988, Saharudin et al. 1988, Shabrina
et el. 1988, Azmin et al. 1988).

Among the small mammals, bats have the largest diversity of species
and represent 44.2% of the terrestrial mammals of the country. Being the
most numerous in term of numbers, bats have a wide range of habitat,
ranging from urban and suburban areas, plantations to fringe habitats and
secondary, primary, submontane and montane forests. As such, they are a
most interesting group to study in terms of adaptations to differing habitats.
To date, 84 species in Peninsular Malaysia have been described many of
which are rare in collection. Much more work needs to be done on the
ecology and distribution of this group.

The present collection represents random samplings made during small
mammal surveys during 1988/89, and the results are presented and dis-
cussed in this paper.

! present address: Forest Research Institute of Malaysia, Kepong, 52100 Kuala Lumpur.
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METHODS

While trapping small mammals, opportunities were also taken to set up mist
nets in the late evening in the forest or close to caves and limestone out-
crops. These nets were watched at dusk and then left open overnight. Mist
nets were also given to the orang asli trappers who set them up at night in
the forest.

Bats collected were killed with chloroform and any ectoparasites
present were recovered. They were individually processed following the
procedure described by Ratnam et al. (1988). They were then slit open on the
abdomen and preserved in 75% alcohol solution as wet specimens for the
general reference collection.

STUDY AREAS
Bats were sampled from 7 sites, 1 developed and 6 forest areas. (Figure 1).
They are as follows:

1. Kuala Selangor (KS), the developed area, represented a rice field and
village combination within 10 km of the sea-shore.

2. The Ulu Gombak forest reserve (UG), Selangor, is a disturbed secondary
forest in the vicinity of an orang asli village about 250 m asl. The sur-
rounding forests are undisturbed by any development except for a highway

system.
‘-

3. Bukit Kemandul (BK), Selangor, was a remnant patch (of about 10 ha)
of disturbed secondary forest in the lowlands surrounded by plantations
(mainly oil palm) and adjacent to an orang asli village.

4. Bukit Lanjan (BL), Selangor, is a recently logged secondary lowland forest
adjacent to an orang asli settlement. It is close to urban development and
plantations of rubber and oil palm.

5. Merapoh (M), Pahang, represents an undisturbed lowland dipterocarp
forest on the western part of Taman Negara as well as scrub close to banana
plantations at the foot of a limestone massif. ’

6. Bukit Renggit (BR), Pahang, is also undisturbed dipterocarp forest
generally in the lowlands but at the edge of a small system of hills.

7. Air Hitam (AH), Selangor, is an old secondary forest that was recently
logged and still affected by logging which was being carried out closeby.

RESULTS

A total of 16 species of both fruit and insectivorous bats comprising of 5
families were collected from the 7 sites in Selangor and Pahang (Table 1).
Four species of fruit bat and 12 species of insectivorous bat were identified.
Pteropodidae: 4 of the 15 species of fruit bat of this family were collected.

10
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Fig 1: Location of study sites.

Among these 4, Cyanopterus brachyotis represented 75% of the total collec-
tion of 44 specimens, followed by C. horsfieldii with 16% and Macroglossus
minimus and Balionycteris maculata with 4.5% each.

Cyanopterus brachyotis is the most common among the medium-sized
fruit bats, and it inhabits a wide variety of habitats from montane to lowland
forests extending its range to orchards, plantations and open country. It
is most abundant on the mainland and occurs on islands. C. horsfieldii
is also a common species occuring in similar habitats, but generally is less
abundant than the former species. Macroglossus minimus, a nectar feeder
and a lowland species, is not common in the lowland dipterocarp forest.
However, it is the commonest bat in the mangrove forest. It was also occa-
sionally found in foothill forest by previous workers. Balionycteris maculata
is a forest species occurring at all elevations but trapped in abundance only
in the lowland forest.

Emballonuridae: Only 1 of the 4 species in this family (Emballonura
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Table 1: Summary of bats collected ffom forests in Selangor and Pahang during the period of 1988
and 1989.

Species Male Female Total Localities
PTEROPODIDAE
1 Cyanopterus brachyotis 20 13 33 UG, BM, BL, M
2 Cyanopterus horsfieldii 2 5 7 BL, M
3 Macroglossus minimus 1 1 2 KS
4 Balionycteris maculata 1 1 2 BL, M
EMBALLONURIDAE
5 Emballonura monticola 6 3 9 BL
MEGADERMATIDAE
6 Megaderma spasma 3 4 7 M
RHINOLOPHIDAE
7 Rhinolophus affinis 0 3 3 M
8 Rhinolophus trifoliatus 2 3 5 UG
9 Rhinolophus luctus 1 0 1 BR
10 Hipposideros diadema 1 0 1 M
VESPERTILIONIDAE
11 Myotis mystacinus 0 1 1 AH
12 Myotis horsfieldii 0 1 1f M
13 Scotophilus kuhlii 8 6 14 BK
14 Tylonycteris robustula 10 3 13 BL
15 Hesperoptenus doriae 1 0 1 AH
16 Glischropus tylopus 1 0 1 BL
57 44 101
UG = Ulu Gombak KS = Kuala Selangor
BM = Bukit Kermandul BG = Bukit Renggit
BL = Bukit Lanjan AH = Air Hitam
M = Merapoh

monticola) was collected and 9 specimens were examined. This is a common
species, primarily in lowland forest, both on the mainland and islands and
has a wide range of roosting sites, including hollow logs, caves, crevices, rock
boulders and artificial tunnels.

Megadermatidae: 1, (Megaderma spasma), of the 2 species in this
family was collected and 7 specimens were examined. Common but not
abundant, this species is found primarily in the lowland forests of the mainland
and islands with the occasional occurrence in foothill and submontane
forests. It is moderately gregarious and roosts in caves, tunnels and also in
standing hollow trees. These 7 specimens (3 male and 4 female and including
1 young) were all netted at the same time which suggests that they were from
a single common roost. This is a carnivorous species and feeds on smaller
vertebrates such as birds and bats as well as large insects.

In this collection the adult females were larger in size than the adult
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male. Forearm measurements for the females were 59 mm, 58.5 mm and 59
mm compared to the 3 adult males which were 57 mm, 55.5 mm and 57.5
mm while the young female measured 38 mm. All adult females were lac-
tating at the time of capture.

Rhinolophidae: Four of the 25 species in this family were collected.
Rhinolophus trifoliatus represented 50% of 10 individuals, of these 4 species
followed by R. affinis with 30% and R. luctus and Hipposideros
diadema with 10% each.

Rhinolophus affinis is a common species inhabiting the lowland and
foothills of the mainland and it is also found in islands. It is a highly gregar-
ious species roosting in caves. Hipposideros diadema, like the former species,
found at all elevations. Like R. trifoliatus it is solitary and roosts either
single or in pairs in crevices of rocks and in hollow standing trees in the
forest. Vespertilionidae: 6 of the 35 species in this family were collected.
Among these 6 species, Scotophilus kuhlii and Tylonycteris robustula were
the most frequently caught representing 45.2% and 42% respectively of
the 31 specimens examined. The remaining 4 species (Myotis mystacinus,
M. horsfieldii, Hesperoptenus doriae, Glischropus tylopus) were each repre-
sented by a single specimen (1.2%). .

Scotophilus kuhlii, the commonest species of this family, is very abun-
dant in a wide range of developed habitats being basically a domestic species.
They roost in large colonies in the roofs of houses, in the ckowns of palm
trees in gardens and in the hollows of old rubber trees. Tylonycteris robustula,
like the former species, is very common and gregarious in habits. They roost
in groups of between 2 to 4 or more individuals inside the hollow internode
of living bamboo in the lowland forest. Myotis mystacinus, like the two
former species, is equally as common, but not as abundant and is found in
disturbed secondary forest and fringe habitats of the lowland forest of the
mainland and islands. They roost in small groups of 2 to 5 or more inside
the rolled central leaf of a banana plant both in wild plants in the forest
and in cultivated bananas along forest fringes. They also roost in standing
hollow trees in the forest.

M. horsfieldii, equally common as M. mystacinus, is a forest species
of the mainland and the islands at all elevations but more frequently caught
in the lowlands. They are gregarious and roost in groups of 2 to 20 or
more (usually 2 to 8), in crevices of rock boulders and cave-like tunnels.
Glischropus tylopus is not as common as these two Myotis species and is
found in the forest at all elevations on the mainland and islands. This
species sometimes cohabits with Tylonycteris spp. in bamboo, but usually
roosts in standing hollow trees in the forest. This species being solitary in
habit is often found single or in pairs in a roost. Hesperoptenus
doriae is a very rare species and details of this bat are elaborated below.

The 1 specimen of this bat (H. doriae) was collected from the Air
Hitam forest reserve, Puchong, Selangor. The general colour was brown
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with golden tips to the fur of the upperparts. The underparts were a dark
brownish grey. The edge of the ears, the tragus were yellowish and a faint
ring around the eye was also yellowish. The specimen examined was a male
with a head and body length of 51 mm, tail 9 mm, forearm 39 mm and
tibia 16 mm.

It was netted in a small steep sided valley with a tiny brook. Between
8 and 10 individuals of this bat were seen attached to an overhanging rock
face about 10 m from the stream. The animals were highly alert to the pre-
sence of observers and flew away when approached closer than about 5 m.
They could then be seen flying around the area waiting to return to the
roost. One or 2 individuals were seen alighting on the underside of large
leaves. When the observers withdrew a short distance, some of the bats
returned to the roost. This roost was checked several times over a period
of about 2 weeks and the bats were always present.

DISCUSSION

Among the 16 species of bats in this collection, the 4 species of fruit bats
(Pteropodidae) were common and widespread throughout the Peninsular
(Lim 1966, Lord Medway 1969). Three of the 4 species (Cyanopterus '
brachyotis, C. horsfieldii, Balionycteris maculata) are strictly frugivorous
with the former 2 species being pests on fruit plantations (Limy 1966) while
Macroglossus minimus, a nectar and pollen feeder, is a species of economic
importance as a pollinator of fruit and forest trees (Start and Marshall 1976).

All 9 specimens of the sheath-tailed bat (Emballonura monticola:
Emballonuridae) being netted in a disturbed secondary forest in Selangor,
confirm the finding of Lim (1966) that this species is more frequently found
in fringe and disturbed habitats contrary to the assertion of Medway (1969)
that this is more of a forest species. All the 3 adult female specimens of the
false vampire (Megaderma spasma: Megadermatidae) collected from Merapoh,
Pahang, in May were lactating suggesting that the active breeding of this
group was in April. This agrees with Medway (1969) who reported, from
IMR records, that pregnant females were taken in February to April and in
August. Although this species is largely known to feed on vertebrate prey,
such as bats and birds (Medway 1967), parasitological evidence reveals that
is also preys on insects (Lim 1973). ’

Among the 4 species of Rhinolophidae, 2, Rhinolophus affinis and
Hipposideros diadema are primarily cave-dwellers (Lim 1966, Medway 1969).
Although these were netted in open areas near banana plantations, it is quite
probable that they came from nearby limestone hills. The other 2 rhino-
lophids, R. trifoliatus and R. luctus were netted in lowland forest habitats
confirming Lim (1966) that both are forest species. He also found a high
prevalence of trematodes in both species (Lim 1973).

Of the 6 species of Vespertilionidae, 4 (Myotis mystacinus, Scotophilus
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kuhlii, Tylonycteris robustula, Glischropus tylopus) are common species.
Scotophilus kuhlii caught at Kampong Kemandul were found nesting in the
hollows of old standing rubber and oil palm trees in the village confirming
Lim (1966) that this species is a commensal of man. Medway (1969) reported
that M. horsfieldii besides being widespread on the mainland was only found
on Penang island. However this species is also common on the island of
Langkawi (Lim pers. comm.). Hesperoptenus doriae, on the other hand, is
a very rare bat. Medway (1978) reported that this species was first described
from a male specimen taken in Sarawak in 1865. A century later the second
specimen was caught in Ulu Gombak and reported by Hill (1976). The pre-
sent male specimen from the Air Hitam forest reserve, Puchong, Selangor,
constituted the second authenticated record of this bat in Peninsular Malaysia
and the third specimen from Malaysia.

Although the present collection of bats is low in number and species,
it represents a number of localities which have never before been sampled.
This includes the Air Hitam forest reserve, Bukit Rengit in the southern part
of the Krau wildlife reserve and the Merapoh area including the forest of
the western part of Taman Negara which are new locality records for those
species concerned. In addition H. doriae was rediscovered in Peninsular
Malaysia.
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STUDY OF THE SMALL MAMMALS IN TAMAN
NEGARA WITH SPECIAL REFERENCE TO THE
RAT LUNG-WORM

by
Lim Boo Liat', Louis Ratnam? & Saharudin Anan

ABSTRACT

A study on the collection of small mammals from 3 collecting sites in Taman Negara revealed 53
species which include members of the Insectivora, Chiroptera, primitive primates, Rodentia and small
Carnivora. Eighteen species were identified visually, 14 of which were not collected, resulting in total
of 67 species being identified as occurring in Taman Negara. These constitute 34.8% of the total small
mammal species (192) recorded in Peninsular Malaysia. One of the species collected, the smokey flying
squirrel is a rare find and constitutes a significant locality record for this species. Ectoparasites, such
as fleas, lice, gamasoid ticks and Trombiculid mites (chiggers) were also collected from infested hosts.
Arboreal mammals were found to be less infected with these parasites than the terrestrial forms.
Endoparasite studies were confined to the rat lung-worm, Angiostrongylus malaysiensis, and only the
commensal rat species were found to be affected by this helminth. Certain aspects of the host-habitat
association were discussed and the significance of ecto and endoparasitism relation to the distribution
and behaviour of the host was also touched upon.

ABSTRAK

Satu kajian mengenai kutipan mamalia kecil dari 3 tempat di Taman Negara menunjukkan terdapat 53
yang tergulung dari order Insectivora, Chiroptera, Primat primitif, Rodentia dan Carnivora kecil.
Lapan belas spesies telah dikenalpasti di mana 14 darinya tidak dapat dikutip menjadikan kesemuanya
jalah 67 spesies dikenalpasti terdapat di Taman Negara. Jumlah ini adalah 34.8% daripada jumlah
mamalia kecil (192 spesies) yang terdapat di Semenanjung Malaysia. Satu spesies iaitu tupai terbang
kotor yang jarang dijumpai telah dapat dikutip dan ia adalah satu rekod penempatan baru di sini untuk
spesies ini. Ektoparasit seperti tungau, kutu, sengkenit gamazoid dan hama Trombiculid juga dapat
diambil dari perumah yang terinfes. Mamalia arbor kurang dijangkiti dengan parasit-parasit ini berban-
ding dengan mamalia daratan. Kajian endoparasit yang hanya dihadkan kepada spesies cacing paru-paru
tikus (Angiostrongylus malsysiensis) mendapati hanya spesies tikus komensal sahaja yang dijangkiti
dengan parasit ini. Kertas ini juga membincangkan mengenai pertalian di antara perumah dan habitat,
dan pertalian bererti ecto dan endoparasitma bersangkutan dengan taburan dan kelakuan perumah
tersebut.

INTRODUCTION
Small mammals, particularly the family Muridae received special attention
because of the 2 major types of problems caused by rodents:

1. economic loss due to their destruction of food resources both as growing
crops and as stored food products, and

2. their status as reservoir or paratenic (intermediate) hosts of diseases
which are of public health importance.

1 Retired from Institute for Medical Research and World Health Organisation.
2 present address: Forest Research Institute of Malaysia, Kepong, 52100 Kuala Lumpur.
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The commensal rodents (domestic and field rats) and some of the forest rats
are known pests of agricultural products.(Lim 1975, Wood 1971, Rao 1965),
and they have also been established as disease transmitters to humans of
some of the most dangerous diseases such as plague, leptospirosis, schisto-
somiasis, scrubyphus etc. (Audy 1961, Tan 1979, Turner et al. 1975, Lim and
Sudomo 1987). Apart from the rodents that are hazard to man, some of the
other small carnivores like the civets, felines, and the primitive primates,
the slow loris, the tree-shrews, etc. are also of zoonotic importance with
respect to some helminthic diseases like paragonimiasis and filariasis (Lim
and Betterton 1987, Lim and Mak 1978).

The senior author during his biomedical studies of small mammals as
reservoir hosts of a helminthic disease known as ‘‘human eosinophilic
meningoencephalitis’’, the etiological agent of which is a roundworm,
Angiostrongylus, (whose reservoir hosts are small mammals, primarily
rodents), carried out collections of small mammals in Taman Negara to
determine whether the parasite was present in the small mammals of that
area. In this process, the small mammals concerned were observed and these
observations which included nocturnal studies also involved other mammal
species.

It must also be noted that these collections were confined to 3 localities,
Kuala Tahan headquarters, the Kuala Tahan area which included the forest
around the park headquarters and the area of and around the village opposite
Kuala Tahan on the Tembeling river. Although these collections of small
mammals were made in 1956, 1962 and 1973 they probably constitute mainly.
authenticated list of small mammals to be collected in Taman Negara. The
results of this collection and its analysis are presented herewith.

STUDY AREAS

The 3 collecting sites have been so divided because they basically represent
3 different but not mutually exclusive habitat types. Site A, Kuala Tahan
headquarters, represents developed area of human habitation, lawns, houses,
the belukar of the developed edge, the grasses in front of the high hide and
the niches in the immediate vicinity of the artificial salt-lick. It also includes
the concentration of fruit and flowering trees that were planted around the
rest house complex including Ficus benjamina and Erythrina spp. Finally
there is the narrow band of belukar, grasses and riparian shrubs between
the rest house complex and the river.

Site B, Kuala Tahan, the second area basically represents a more
natural habitat and includes all the undisturbed forests within about 1
mile of the headquarters on the park side of the Tembeling river. In addi-
tion to lowland dipterocarp forest this area would also include the riparian
habitats on the bank of the Tembeling as well as the banks of the Tahan
rivers. It would also include the more well-drained habitats on the slopes of
Bukit Teresek and the areas around the natural salt-lick at Tabing.
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Site C, the third area is centred around the small village opposite the
park headquarters on the other side of the Tembeling river. This area
includes the habitat represented by the village itself and the surrounding
slightly undisturbed forests. There are minor differences between this vil-
lage and Kuala Tahan headquarters in terms of the habitats they represent.
In the case of the headquarters a fairly large area of forest was cleared and
opened up whereas in the village a much smaller patchwork of small
clearings for each village house and its garden was cleared. Thus there is a
thicker and taller vegetation interspersed throughout the village area with
little open lawns as well as fruit and rubber trees, and plots of vegetables
and tubers.

METHODS

Collections of small mammals were made in 1956, 1962 and 1973 and for
each visit small mammals were trapped for a period of 10 nights and 200
traps were set at each of the 3 areas, that is, Kuala Tahan headquarters,
Kuala Tahan and the opposite village. Thus, this collection essentially repre-
sents the results of 6,000 trap nights for each area, giving a total of 8,000
trap nights. Traps were set in pairs at each trapping point, 1 trap on the
ground and the other set between 1 and 2 m above the ground on a tree
or woody shrub.

Animals caught were transferred from the trap into cloth bags and
euthenised with chloroform. Ectoparasites such as lice, fleas, ticks and chig-
gers were collected and preserved in 70% alcohol. The internal organs were
examined for endoparasites, particularly the lungs for rat lungworms.
These lungworms were preserved in 75% glycerine alcohol and cleared in
lactophenol for identification.

Visual observations were made during the day while checking the traps
in the morning. At night observations were also made on any mammal seen
with the aid of headlamps. The night walks were basically for the purpose of

catching frogs.

RESULTS
An overview of the collection
A total of 537 small mammal specimens of insectivora, chiroptera, primitive
primates, rodentia and carnivora were collected from the 3 trapping sites,
and of these 53 small mammal species were identified (Table 1). The trapp-
ing rates of small mammals other than the bats in sites A, B, and C were
1.4%, 1% and 1.9% respectively with an overall trapping rate of 1.9%.
The netting rates of bats from the same sites were 48%, 48.7% and 2%
respectively with an overall rate of 43.1%.

The collection (Table 1) comprised of 5 orders of mammals. They
are, in descending order of numbers, Rodentia represented by 29 species,
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Kuala Tahan HQ Kuala Tahan Opposite Village
TAXON/ GRAND
Species F M Total F M Total F M Total TOTAL
INSECTIVORA
1 Crocidura fuliginosa - - 0 1 1 2 - - 0 2
2 Echinosorex gymnurus - - 0 1 0 1 2 1 3 4
3 Hylomys suillus - = 0 2 2 4 - - 0 4
4 Suncus murinus 1 1 2 - - 0 - = 0 2
MEGACHIROPTERA
5 Cynopterus brachyotis 15 17 32 10 4 14 3 8 11 57
6 Cynopterus horsfieldii 8 6 14 3 8 11 2 1 3 28
7 Balionycteris maculatus 2 1 3 2 3 5 1 1 2 10
8 Macroglossus sobrinus 2 3 5 1 2 3 1 0 1 9
9 Macroglossus minimus 0 1 1 1 2 3 2 1 3 7
10 Chironax
melanocephalus 3 2 5 2 4 1 2 3 14
11 Penthetor lucasi 2 2 4 2 3 3 4 7 16
MICROCHIROPTERA
12 Emballonura monticola 1 1 2 0 3 3 1 0 1 6
13 Rhinolophus luctus - - 0 2 1 3 - - 0 3
14 Rhinolophus trifoliatus - - 0 2 3 ) 0 1 1 6
15 Hipposideros diadema 1 1 2 0 3 3 0 1 1 6"
16 Mpyotis mystacinus 0 1 1 3 4 7 4 8 12 20
17 Glishropus tylopus 3 0 3 2 3 b} 1 2 3 11
PRIMITIVE PRIMATES
18 Tupaia glis 1 1 2 2 3 5 2 3 5 12
19 Tupaia minor - - 0 1 3 4 - - 0 4
20 Nycticebus coucang - - 0 0 1 1 0 1 1 2
RODENTIA
21 Callosciurus notatus 2 3 5 3 4 7 3 8 11 23
22 Callosciurus caniceps - - 0 1 1 2 1 2 3 5
23 Caliosciurus
nigrovittatus - = 0 2 2 4 4 1 5 9
24 Sundasciurus tenuis - - 0 1 2 3 2 3 5 8
25 Sundasciurus lowii - - 0 2 2 4 2 1 3 7
26 Rhinosciurus
Iaticaudatus - - 0 1 2 3 3 2 5 8
27 Lariscus insignis - - 0 2 2 4 2 3 5 9
28 Rattus sabanus - - 0 7 9 16 7 9 16 32
29 Rattus muelleri - - 0 3 4 7 4 2 6 13
30 Rattus bowersii - 0 2 3 5 2 1 3 8
31 Rattus cremoriventer - - 0 2 1 3 1 3 4 7
32 Rattus whiteheadi 2 3 5 4 3 7 2 4 6 18
33 Rattus surifer - - 0 4 3 7 1 1 2 9
34 Rattus rajah - = 0 4 2 6 5 2 7 13
35 Rattus tiomanicus 20 21 41 - = 0 - - 0 41
36 Rattus exulans 15 21 27 - - 0 - - 0 27
37 Rattus argentiventer 3 2 5 - - 0 - = 0 5
38 Rattus rattus diardii S 6 11 - - 0 - = 0 11
39 Rattus annandalei - - 0 1 2 3 1 1 2 S
40 Chiropodomys gliroides — — 0 2 4 6 3 4 7 13
41 Hylopetes lepidus - - 0 0 1 1 0o 2 2 3
42 Hylopetes platyurus - - 0 - 0 1 0 1 1
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43 Pteromyscus

pulverulentus - - 0 0 1 1 0 2 2 3
44 Petaurista petaurista - - 0 i 1 2 1 1 2 4
45 Aeromys tephromelas - - 0 0 1 1 0 1 1 2
46 Iomys horsfieldii 1 1 2 0 1 1 1 1 2 5
47 Rhizomys sumatrensis - - 0 1 0 1 0 1 1 2
48 Atherurus macrourus 1 1 2 2 3 5 0 1 1 8
49 Hystrix brachyura 1 0 1 1 1 2 - - 0 3

CARNIVORA
50 Mustela nudipes - - 0 0 1 - - 0 1
51 Amblonyx cinerea - - 0 1 1 2 - - 0 2
52 Paradoxurus

hermaphroditus 1 0 1 0 i 1 1 1 2 4
53 Artogalidia trivirgata 1 0 1 1 1 2 0 1 1 4

TOTAL ANIMALS 91 86 177 86 111 197 70 92 162 536

Trap success rate 1.8% 2.1% 1.9% 1.9%

Netting success rate 48% 48.7% 32% 43.1%

Hystricidae: 2 species), Chiroptera by 13 species (Megachiroptera: 7 species
and Microchiroptera: 6 species), Carnivora by 4 species (Mustelidae:
2 species and Viverridae: 2 species), Insectivores by 4 species (Erinaceidae:
2 species and Soricidae: 2 species) and primitive primates by 3 species
(Tupaiidae: 2 species and Lorisidae: 1 species).

A total of 26 species of small mammals from site A, 50 species from
site B and 44 species from site C were examined. Site A yielded species
which are known commensals to man’s habitation while sites B and C
yielded mainly species of the forest. In site A the commensal species, Rattus
tiomanicus, Rattus exulans, Rattus rattus diardii, Rattus argentiventer and
an insectivore Suncus murinus were found to be fairly abundant and the
latter 3 species were found exclusively in site A. In the case of bats, because
of their ability to fly and cover relatively great distances, it was found
that there was no appreciable difference between the 3 sites.

Three of the 4 species of insectivore (Crocidura fuliginosa, Echinosorex
gymnurus and Hylomys suillus) were exclusively primary lowland forest inha-
bitants which were only found in Sites B and C only. However, E. gymnurus
unlike the other 2 species do extend its range into disturbed lowland forest
as well as edge habitats which account for its presence in Site C. The house
shrew, Suncus murinus, is strictly a domestic form and confined to the human
habitation of Site A.

Among the 3 species of primitive primate, the greater tree-shrew,
Tupaia glis inhabits a wide range of vegetation from human inhabited areas
and plantations to fringe disturbed habitats, advanced secondary and
primary lowland forest and submontane dipterocarp forests. Thus its
presence in all the 3 trapping sites is not to be unexpected. The lesser tree-
shrew, Tupaia minor, unlike Tupaia glis which is a more terrestrial form,
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is basically arboreal in habits and tends to be found more confined to the
undisturbed types of forests and is found in Site B only. The slow loris,
Nycticebus coucang is strictly a forest species but may occasionally wander
into areas inhabited by man. It has only been found in Sites B and C but
may be expected to occur in Site A as well.

The Rodentia form the largest group of small mammals in the collec-
tion where it is represented by 4 families. The Family Sciuridae consisted of
14 species was made up of 5 tree-squirrels, 2 ground squirrels and 6 flying
squirrels. One of the 5 tree squirrels, Callosciurus notatus is the commonest
and like Tupaia glis is cosmopolitan in the range of habitat used. Thus it is
found in all 3 sites. The 4 other species (Nos. 22 —25. Table 1) were found
restricted to the forest habitats of Sites B and C. The 2 ground squirrels
found in Sites B and C are normally forest species, which explains their
absence from Site A which is subject to considerable human disturbance.
The flying squirrels have rather restricted habitat ranges, with the exception
of 1 species Iomys horsfieldii. This species is the commonest of the flying
squirrels collected and the range of habitat that it utilises is comparable to
Tupaia glis and Callosciurus notatus. Thus it was collected from all 3 sites.
The remaining flying squirrels are restricted to advanced secondary forest,
lowland primary forest and the dipterocarp forest of the foothills and thus
are around in Sites B and C only. It may also be noted that 1 of the flying
squirrels, Pteromyscus pulverulentus, may be considered to be a rare find
and is a good record for Taman Negara.

The Family Muridae is represented by 13 species of forest, field and
domestic rats in the collection. One of the 6 species of forest rats, Rattus
whiteheadi, has a similar habitat range to Tupaia glis as was found at all
3 sites. The remaining 5 species (Nos. 28, 31, 39, Table 1) are forest forms
and were collected only at Sites B and C only. The tree mouse, Chiropo-
domys gliroides, common in lowland dipterocarp forest particularly in associa-
tion with bamboo vegetation, was collected at Sites B and C. The commensal
rats in the collection comprised 4 species, Rattus tiomanicus, Rattus exulans,
Rattus argentiventer and Rattus rattus diardii, and were common in the
vicinity of human habitation and in fields. Thus these species were collected
at Site A only.

The Family Rhizomyidae, with only 2 species in this country, was
represented by a single species, Rhizomys sumatrensis, caught at Sites B and
C only. This is a species of the lowland dipterocarp forest and is found in
close association to bamboo clumps. It may occasionally be found close to
human habitation and its absence from Site A is probably due to a high level
of human disturbance there.

The family Hystericidae is represented by 3 monospecific genera in the
country. Two of these, Atherurus macrourus and Hystrix brachyurus were
collected from all sites. Both are common inhabitants of lowland and foothill
dipterocarp forest and are also known to invade rubber and oil palm planta-
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tions as well as orchards that are adjacent to the forest. The latter species
is a pest in cultivated areas as well as in the forest where the main damage
accrues from its gnawing at the bark of young timber trees. Atherurus
macrourus tends to be more confined to the forest habitat. The third member
of this Family, Trichys lipura has a preference for swampy types of habitats
but may also be found in other lowland forests. That it was not collected
does not reflect its total absence in Taman Negara.

The Family Carnivora is represented by 4 species in the collection.
Two of these, Paradoxurus hermaphroditus and Artocgalidia trivirgata, are
civets that are common in the lowland dipterocarp forest, the former being
the commonest of the civets by far as well as being found in a wide range
of habitats from the disturbed vicinity of human habitation to primary
lowland forests. This includes agricultural plantations particularly fruit
orchards. The latter species, Arctogalidia trivirgata, is more confined to tall
lowland forests and does not as a rule come into the vicinity of human
habitations. Both species were found at all 3 collecting sites. The weasel,
Mustela nudipes, is strictly a species of the lowland and foothill forests and
was collected at Sites B and C. The small-clawed otter, Aonyx cinerea, nor-
mally also found in lowland and foothill forests, was collected at Sites B
and C only. This otter may also frequent the riparian habitats next to
human habitation and its presence in Site A is quite probable.

Visual observations

These observations were not carried out systematically but were chance
encounters during other activities. During the day animals seen and clearly
identified while checking the traps were recorded, while at night while col-
lecting frogs some nocturnal mammals were also seen, identified and thus
recorded. In this manner 17 species were recorded with certainty and are
listed in Table 2. Of these 17 species only 3, Suncus murinus, Tupaia glis
and Iomys horsfieldii are represented in the collection.

In Site A, the flying lemur (Cynocephalus variegatus) was sighted at
dusk gliding from one tall tree to another. The flying fox (Pteropus
vampyrus) and several bat species (probably Cyanopterus and Scotophilus
spp).) were observed flying around in the vicinity of the headquarters. The
leopard cat (Felis bengalensis) was seen at the back of the rest house and the
Pangolin (Manis javanica) was seen running through a lallang patch. In Site
B, the giant flying squirrel (Petaurista petaurista) was observed during its
take off from one tall tree to a lower tree while the mouse-deer (Tragulus
javanicus) was seen in the vegetation at the edge of the Tahan river. In Site
C the arrow-tailed flying squirrel (Jomys horsfieldii) was seen sitting on a
bough of a tree about 2.5 m above the ground while the slow loris (Nycticebus
coucang) was observed in a tree about 2 m above ground level.

In total through the collection and visual observations, 67 mammal
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species were identified representing 19 families of mammals. This compares to
the small mammal checklist for Peninsula Malaysia with 192 small mammals
from 23 families giving 34.8% representation at the species level (Table 2).

Table 2: Comparison of identical species of small mammal fauna with that examined presently from
Taman Negara.

Identical mammal species

GROUP Peninsular Taman

Malaysia Negara
Gymnures 2 2
Shrews 5 2
Fruit bats 15 9
Insectivorous bats 69 8
Tree-shrews 3 2
Slow loris 1 1
Rats 24 12
Tree mouse 1 1
Squirrels 14 11
Flying squirrels 11 6
Bamboo rat 2 1
Porcupines 3 2
Weasel 1 1
Otters 3 1
Civets 11 2
Flying lemur 1 1
Small cats 7 1
Monkeys 6 2
Mouse deer 2 1
Pangolin 1 1
192 67

Ectoparasites of the small mammals collected

The pattern of infestation of the mammalian hosts is shown in Table 3.
Of the total of 202 small mammals examined, 52.4% were infested with 5
broad groups of parasites, fleas, lice, gamasoid mites and chiggers. Fleas
were scarce in most of the canopy and terrestrial species. Infestation was
pronounced among the ground squirrels (Rhinosciurus laticaudatus and
Lariscus insignis) and common to house rat (Rattus rattus diardii) only.
No lice was found in any of the arboreal mammals (Callosciurus spp.).
Lice however were found in the ground squirrels and most of the genus
Rattus, but the parasite loads were low except in the case of a house rat
(Rattus rattus diardii) where more than 100 lice specimens were recovered.
Gamasoid (Metastigmatid) mites were shown to be the common parasite among
the tree and ground squirrels and also the terrestrial mammals. Among the
22 species examined 77.2% (17) were found infested with the parasite and
most of the affected individuals carried high mite loads of between 50 and
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Table 3: Summary of ectoparasites recovered from the small mammals collected in Taman Negara.

TAXON/ Number | Number Gamasoid
Species examined | positive | Fleas | Lice mites Ticks | Chiggers
1 Tupaia glis 8 4 - - - X XXX
2 Tupaia minor 4 0 - — X — —
3 Callosciurus notatus 17 2 - - XX — -
4 Callosciurus caniceps 5 1 — - X - -
5 Callosciurus
nigrovittatus 5 1 - - - - -
6 Sundasciurus tenuis 4 1 - - X - —
7 Sundasciurus lowii 4 1 - - - — -
8 Rhinosciurus
laticaudatus 5 2 X X XX - -
9 Lariscus insignis 5 1 X X XX - -
10 Rattus sabanus 24 16 — X XXX X XXX
11 Rattus muelleri 10 8 — X XXX XX XXX
12 Rattus bowersii 5 3 — X XX - -
13 Rattus cremoriventer 5 4 - X XXX - -
14 Rattus whiteheadi 15 11 - X XXX X XX
15 Rattus surifer 7 6 — X XXX X XX
16 Rattus rajah 10 7 - X XXX X XX
17 Rattus tiomanicus 32 18 - X XXX X XXX
18 Rattus exulans 22 10 - - X X XX
19 Rattus argentiventer 5 2 - — — X XXX
20 Rattus rattus diardii 6 4 X XXX — - XX
21 Rattus annandalei 4 1 - XX X X XX
22 Chiropodomys gliroides 10 3 - - X X -
TOTAL 202 106

x = 1 — 5 individuals
6 — 10 individuals
50 — 200 individuals

XX
XXX

I

100 mites per animal. Ticks were found only among the terrestrial mamrmals
and those sciurids and tupaias that are habitually ground dwellers. Tick
infestation among the 22 individuals examined was 54.5% and tick loads
varied from 1 to 10 ticks per animal. Chiggers like ticks were found only
among the terrestrial mammals and ground dwelling squirrels and tupaias.
The infestation rate was 50% of the 22 animals examined. Chigger loads
tended to be high with the range varying from 6 to 200 chiggers per infested
animal.

Endoparasite (Angiostrongylus) infestation of some of the small mammals
collected
Examination for the presence of rat lung-worms was made on the forest and
field rats only. The 8 forest rat species were found to be free from any
lung-worm. The helminth parasite was recovered only from the field and house
rats (Table 4).

The infection rates, with the lung-worm Angiostrongylus malaysiensis,
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Table 4: Prevalence of Angiostrongylus malaysiensis in rats from Taman Negara

Worms recovered
Number Number
Animal species examined positive Percentage Total Range
Rattus tiomanicus 32 13 40.6 86 2 - 18
Rattus exulans 20 5 25 17 2 - 4
Rattus argentiventer 5 3 40 40 5 —-20
Rattus rattus diardi 8 3 37.5 25 4 — 13
Forest rats (8 spp.) 100 0 0 0 0

for the 4 commensal rats were high. The wood rat, Rattus tiomanicus show-
ed the highest parasite prevalence while the Burmese house rat, Rattus
exulans, showed the lowest. Although specimens of the ricefield rat, Rattus
argentiventer,and the house rat, Rattus rattus diardii, both showed high
prevalence of the helminth, the number of individuals of each species exa-
mined was not sufficient to make comparison with the other 2 species which
were collected in much higher numbers. In general it may be considered
established that the commensal rats in and around Kuala Tahan are infected
by Angiostrongylus malaysiensis.

A search for the molluscan intermediate hosts of Angiostrongylus
malaysiensis was made in the vicinity of Kuala Tahan. Two species of land
slugs Micropamarian malayanus and Laevicaudis alte and the giant African
land snail Achatina fulica were found in the vegetation of this area. These
have previously been established as intermediate hosts for Angiostrongylus
malaysiensis by Lim et al. (1965) and no attempt was made to recover laval
stages of the parasite from these molluscs.

DISCUSSION
The mammal fauna of Taman Negara, according to Medway (1971), is very
diverse and the speculated that at least 60% of the 200 species of mammals,
both the endemics of the Malaysian region, as well as the more widespread
small and large mammals recorded in Peninsular Malaysia, occur in Taman
Negara. In our present study on this collection of small mammals, 53 species
have been identified. Visual observation added another 11 species to this list.
There are also at least a further 3 unidentified bat genera present. Added
together these represent total of 67 mammal species collected or sighted.
It must be emphasised that the present study of small mammals was
confined to the 3 study areas which are relatively close to each other which
represent a tiny area of Taman Negara. Strictly speaking they also represent
areas that are all subject to some human disturbance. The fact that 34.8%
of the 192 recorded members of the small mammal fauna of the Peninsula
is found in such a small area of Taman Negara demonstrates that the areas
sampled are still very conducive as habitation of small mammals even though
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they all have been subject to some human disturbance. In addition these
3 sites are all variations of one basic ecosystem, the lowland dipterocarp
forest and there are at least 4 other main altitudinal forest ecosystems.
This paper does not comment upon the large mammals of Taman Negara
that are known to occur there. Thus taking these 3 factors into considera-
tion, it seems more than likely that Taman Negara will in time prove to
contain the 60% representation of the small mammals of Peninsular Malaysia
as speculated by Medway (1971).

Based upon the present study it can be deduced that the major propor-
tion of the small mammals fauna of the Taman Negara is to be found in
the lowland dipterocarp forest below 1,300 m asl. At the higher levels the
number of mammals becomes progressively smaller. Thus to conserve ade-
quately the entire mammal fauna, both large and small in the Park, it is
vital to protect the forest at all elevations, but particularly the lowland
forests. Careful consideration should be given to the planning all visitor
development so that this forest type is not altered drastically. The lowland
forests of the Park provide the only sizeable refuge for the lowland mammal
fauna (including specialised Malaysian regional endemics) where tenure is
assured. The only other such area of lowland forest, although much smaller
in extent, is to be found in the Krau wildlife reserve. If measures are not
taken to maintain the habitats of these sensitive species, they will cease to
be self-perpetuating breeding populations and will fall into the way of ex-
tinction, at least in the Malaysian context.

In terms of ectoparasites, the arboreal species tended to have lower in-
festation rates and to carry lower parasite loads than the terrestrial forms.
All the arboreal species (squirrels and 1 of the tree-shrews) were found with
few gamasoids in each of the 6 species examined. This low infestation with
gamasoid, as well as the absence of ticks, fleas, lice and chiggers may be
due to these species which construct subterranean nests (infrequent or absent
on such hosts) and it is also quite probably due to the frequent grooming
behaviour of such species. With the exception of fleas that infected only a
few individuals, the infestation rates of the other ectoparasites, lice, ticks
and chiggers, was high on all terrestrial forms, the rats and ground-squirrels.
Lice and gamasoids are associated with nest-dwelling mammals and the high
prevalence and parasite loads of the parasites is related to the permanent
nesting habits of these mammals. The pattern of ectoparasite infestation on
terrestrial and arboreal small mammal species has been described by Muul
and Lim (1974), Larval Trombiculid mites (chiggers), and laval ticks, on the
other hand, are found with higher infestation rates among terrestrial mam-
mals, particularly with the greater tree-shrew (Tupaia glis) and all the rat
species examined. Both these parasites are field dwellers, which occur in
other parts of the home ranges of the host species. These parasites may
serve as excellent ecological labels because they have highly specific environ-
mental requirements which must reflect the habitat of the host. Ectopa-
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rasites, particularly chiggers, have been demonstrated to serve this purpose
by Audy (1948, 1958). Ticks parasitise all ground dwellers mammals and
certain tick species are strictly host specific and thus serve as a pointer in
the determination of the type of host group (Audy et al. 1961).

For endoparasites, reference to the rat lung-worm was made. This is
because this parasite is of significant medical importance. Angiostrongylus
malaysiensis is known to be an etiological agent of human eosinophilic
meningoencephalitis in Malaysia (Alicata and Brown 1962, Punyadasni and
Punyagupta 1961, Watts 1969). This helminth was only found infecting the
field and house rats. The presence of this parasite in these commensal rats
around Kuala Tahan headquarters constitutes a new locality record for this
helminth parasite. It was interesting to note that none of the forest rat
species were infected. In contrast, Lim and Ramachandran (1979) esta-
blished that 7 forest rat species and Tupaia glis caught in forest areas in
the Ulu Gombak and Ulu Langat areas of Selangor were infected with this
parasite. It may be surmised that the absence of the helminth parasite in the
forest rats of Taman Negara is because these animals are isolated by rivers
from areas where the molluscan intermediate hosts live. These molluscs were
only found in abundance in the immediate and disturbed vicinity of Kuala
Tahan headquarters where there was ample opportunity that they be en-
countered by the commensal rat species. In the Ulu Gombak and Ulu Langat
areas the forest in which the forest rats live are immediately adjacent roads,
plantations and other fringes which is the habitat of the molluscan inter-
mediate hosts. Thus the forest rats in these areas have reasonable oppor-
tunity to encounter these mollusks and feed on them.

It must also be emphasised that even though this helminth may be pre-
sent in an area, 1ts infection of man is accidental. Only 5 case have been
reported in Sarawak (Watts 1969). The sixth case, where Bissiru et al. (1972)
reported that sub-adult worms were recovered from human spinal fluid
(supposedly the first such authenticated case) was later shown to be doubt-
ful. The presence of this helminth was demonstrated in human in other parts
of South East Asia (Franco et al. 1960, Rosen et al. 1970, Punyagupta
1965). In Malaysia it is not considered as a helminth of public health impor-
tance but as a parasite of medical interest.

It has been stated in the preceding paragraph that ectopara51tes and
certain groups of them can serve as ecological labels for the hosts. This
has also been similarly demonstrated for certain endoparasites where the
parasite can serve as an ecological 1ndlcator for the host species (Lim and
Ramachandran 1979).

In conclusion, the present study on a collection of small mammals
from a small area of Taman Negara revealed that there is rich species diversi-
ty of small mammals and they are biologically important members of the
rain forest community. Unlike the large mammal species which have been
studied to some extent (Mohd Khan 1971), very little is known of the small
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mammals of Taman Negara. From the present study it is evident that are yet
many gaps in our knowledge of these small mammals, gaps that relate to
their distribution, density, ecology and ithportance, especially the parts they
play in the rain forest ecosystem. While we can guess that they are
biologically important members of the rain forest system, it is clear that
much more work needs to be done in order to elucidate upon this matter.
With the lowland rainforests of the rest of the peninsula now either disturb-
ed or converted to agriculture, Taman Negara offers one of the last sizeable
refugees of the small mammal fauna of this country where there are via-
ble breeding populations of those small mammals species that still continue
to thrive there.
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ECTOPARASITES OF SMALL MAMMALS
FROM BUKIT LANJAN AND
AIR HITAM FOREST RESERVES, SELANGOR.

by
Shabrina M. Shariff, Saharudin Anan and Refaee Hamid

ABSTRACT

A total of 35 specimens of small mammals from Bukit Lanjan and Air Hitam forest reserves in Selangor
were examined for the ectoparasites. The groups of parasites recovered consisted of lice, ticks, mites
and fleas. The mite-loads obtained were relatively higher in the spiny-furred forest mammal species
compared to the soft-furred forest species. However, the mite-loads of this parasite in the commensal
species ranged intermediate between the forest spiny-furred and soft-furred species. The remaining
groups of parasite comprising of lice, ticks and fleas were noted to infest only a few individuals of all
the species examined. The difference in the predominant parasite groups particularly the mites (mesostig-
matid mites) in the spiny-furred and the soft-furred forest mammal species including the commensal
mammal species were studied in relation to the nesting structures and their habits.

ABSTRAK

Sejumlah 35 spesimen mamalia-mamalia kecil dari Hutan Simpan Lanjan dan Hutan Simpan Air Hitam,
Selangor telah dikaji untuk ektoparasit. Kumpulan-kumpulan parasit yang diperolehi merangkumi kutu,
sengkenit, hama dan tunggau. Muatan tunggau didapati lebih tinggi pada spesies-spesies mamalia hutan
yang berbulu tajam berbanding dengan spesies-spesies mamalia hutan yang berbulu lembut. Walau
bagaimanapun, muatan tunggau parasit ini pada spesies-spesies komensal berada pertengahan di antara
spesies-spesies hutan berbulu tajam dan yang berbulu lembut. Kumpulan-kumpulan parasit lain yang
terdiri daripada kutu dan sengkenit didapati menjangkiti hanya sedikit individu-individu dari kesemua
spesies-spesies yang dikaji. Perbezaan diantara kumpulan parasit yang ketara terutama kutu (kutu
mesostigmatid) pada spesies mamalia hutan yang berbulu tajam dan spesies mamalia hutan yang berbulu
lembut termasuk spesies mamalia komensal yang bertalian dengan struktur sarang dan tabiat-tabiat telah
dikaji.

INTRODUCTION

The research laboratory of the Department of Wildlife and National Parks
has been collecting small mammals for bio-ecological studies from the
various forest reserves in Selangor. The small mammals species trapped at
Bukit Lanjan and Air Hitam forest reserves in 1988 were studied (Saharudin
et al. 1988, Ratnam et al. 1988). The ectoparasites from some of these small
mammals were also examined. No attempt was undertaken to quantify the
parasite-host relationships. However, the various groups of ectoparasites
recovered and examined revealed certain parasite-host distributional patterns,
and the results are presented herewith.

MATERIALS AND METHODS

The trapped small mammals were killed in chloroform killing jars. The
examination of these small mammals for ectoparasites was not carried out
routinely. Only a total of 35 small mammal specimens were examined. The
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ectoparasites constituting of lice, ticks, mites and fleas were collected from
each of these small mammals. They either fall off or were searched within
the fur using a forcep with the aid of a microscope. The parasites were then
preserved in vials containing 70% alcohol solution for clearing and moun-
ting later. The identification of these parasites is being confined to specific
groupings only.

RESULTS

The 4 major groups of ectoparasites recovered from the 35 specimens of
9 species of small mammals were tabulated as in Table 1. Mammal species
that are infected with more than 1 group of ectoparasites include Sundamys
muelleri, Maxomys rajah, Leopoldomys sabanus, and Callosciurus notatus.
The remaining 5 species were observed each to be infested with a single
group of ectoparasites (Table 1).

Among the different groups of ectoparasites, the hard mites (mesastig-
matid mites) formed the most common. They occurred in each of the 9
species of small mammals whereby 97.1% of 35 specimens were infested
with these parasites. Ticks were also isolated from 3 of the 9 mammal species
contributing to 8.6% of the infestation rate. Flea and lice were noted in
1 and 2 mammal species with 2.9% and 5.7% infestation rate respectively
(Table 1).

Within the nine species of mammals, the spiny-furred rats harboured
the highest mesostigmatid mite-loads. The mite-load was considerably lower
in the long-tailed giant forest rat which fall under the category of semi
spiny-furred rat. In the commensal rats, the mite-loads ranged intermediate
between the forest spiny and semi spiny-furred rats. The red-bellied tree
squirrel, a soft-furred mammal, possessed similar mite-load to the commen-
sal rats. However, the tree shrew, also a soft-furred mammal, yielded the
lowest mite-load. These identified mites belonged to 2 genera comprising
of Laelaps and Longolaelaps. Both of these genera proved relatively com-
mon among rats, shrews and squirrels (Nadchatram et al. 1966).

Ticks were observed to be present in Maxomys rajah, Sundamys muelleri
and Leopoldomys sabanus and encompassed 2 genera namely Ixodes and
Dermacentor. Both these genera of ticks are exceptionally common among
small mammals (Audy et al. 1960).

Lice of the genus Polyplax was obtained from Leopoldomys sabanus
and Callosciurus notatus while single flea of the genus Stivalius was recovered
from Leopoldomys sabanus.

DISCUSSION AND CONCLUSION

The study of ectoparasites on 35 specimens of small mammals indicated that
among the 4 groups of ectoparasites, mesostigmatid mites constituted the
most common group of parasites. Mesostigmatid mites are nest dwellers and
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generally host species possessing permanent nests. Hence, they are expected
to attain a higher prevalence of these parasites on them. The mite-load was
recorded to be higher in the forest spiny-furred rats than the soft-furred
forest species. This could be inevitable attributed to the fur structure of
these spiny-furred rats. The thickness of the fur at the base provides a
favourable micro-habitat for the attachment of these mites in between the
interspaces of the fur on the spiny-furred rats. Furthermore, the structure
of the nest and the permanent utilization of the nest by these rats could
presumably contributed to other additional factors. In contrast, the soft-
furred rats seldom have permanent nests and all the species mentioned above
are in fact wanderers in the forest (Muul and Lim 1974, Lim 1974). Thus,
the infrequency usage of the nests coupled with the structure of the fur
which provide less favourable micro-habitat for the mites could have accounted
for the lesser mite-load.

However, further studies on the behaviour of these mites are needed to
elucidate the extrapolation mentioned above.

The red-bellied squirrel Callosciurus notatus, and the tree shrew Tupaia
glis revealed lesser mite-load. The frequent grooming habits of these animals
where the mites are constantly being removed could contribute to the above
factor. It could also presumably be due to the nesting behaviour of these
species which differed from the forest rats (Muul and Lim 1974).

In the commensal rates which are represented by Rattus tiomanicus,
R.r. diardii and R. argentiventer, the mite-load was intermediate between
the forest spiny-furred and the forest soft-furred mammals. These commen-
sal rats maintained permanent nests which are similar to the spiny-furred
rats (Lim 1974). The marked difference in the mite-load between these
species and the forest species denotes that some variation in the physical
environments of the commensal species which are unfavourable in the pro-
pogation of these mites compared to the forest environments could have
existed.

The other ectoparasites constituting of ticks, lice and flea occurred in
few individuals of the rats and the squirrel species as demonstrated in the
present study. The number of individuals of each of the infected species
was too low for any further analysis. However, their presence in these few
individual mammals are of significant importance as these parasites were
noted to be the vector of viral diseases (Smith 1956).

Although the present survey of ectoparasites was being restricted to only
35 small mammals, nevertheless this study delineates certain aspects of host-
parasites relationship which would be pursued eventually.
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LUTRA PERSPICILLATA AND AONYX CINEREA
IN TANJUNG PIANDANG, PERAK.
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ABSTRACT

A preliminary study on food preference of the Aonyx cinerea and lutra perspicillata was carried out in
Tanjung Piandang, Perak. Fifty scats sample from each species were collected and analysed. Sump
ponds from the study areas were drained to determine prey species density in the study area and to
correlate between fish species density and food preference of both these otters in the study area. From
the study, it was found that sepat siam formed the largest proportion of the prey population in the
study area and this affected to some extent, the food preference of both otter species in the study area.
Feeding behaviour of captive A. cinerea revealed this otter preferred prey items which have more meat
like nabas testudineus. Other food items like molluscs, crustaceans and mammal species were also
consumed, but these differ between both the otter species.

ABSTRAK

Satu kajian awal mengenai pemakanan Aonyx cinerea dan lutra perspicillata telah dijalankan di
Tanjung Piandang, Perak. Sebanyak lima puluh sampel najis telah dikutip dari tiap-tiap satu jenis
memerang ini dan dianalisa untuk menentukan kandungannya. Kepadatan spesies mangsa dikira untuk
menentukan kaitannya dengan pemilihan mangsa. Daripada kajian yang dijalankan di dapati bahwa
Sepat siam merupakan mangsa yang paling banyak sekali di dalam kawasan kajian dan ini sedikit se-
banyak telah mempengaruhi tabiat pemakanan kedua-dua spesies memerang tersebut. Tabiat pemakanan
A. cinerea di dalam kurungan juga telah dikaji dan ia menunjukkan bahwa memerang jenis ini meng-
gemari jenis ikan yang mempunyai banyak daging seperti Anabas festudineus. Jenis-jenis makanan lain
yang di makan oleh kedua-dua jenis memerang ini termasuklah molluscs, crustacean dan spesies mamalia
tetapi agak berbeza di antara kedua-dua spesies memerang ini.

INTRODUCTION

The smooth otter (Lutra perspicillata) and small-clawed otter (Aonyx cinerea)
are gregarious in habit, and fish is known to be the predominant diet of
these species. Their feeding habits depend on the habitat and the abundance
of prey species in the area. The habitat of smooth otter ranges from lakes,
streams, reservoirs to canals, flooded fields and along ocean shores while the
small-clawed otter is found in rivers, creeks, estuaries, flooded fields and
coastal areas. Boonsong and McNeely (1982) found the diet of the small-
clawed otter consisted more of molluscs and custaceans than fish, while the
reverse was found in the smooth otter. Erlinge (1986) demonstrated the
feeding preference of otters is determined largely by the availability and
vulnerability of prey itself, and Wise et al. (1981) concluded that no size

selection occurred in the feeding habits of otters.
The present study is on the feeding preference of both the otter species

in Tanjung Piandang, Perak where they are found inhabiting in the ricefields
there. This paper attempts to correlate the feeding habits of both species with
the density of their prey species in the study area.
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STUDY AREA

Tanjung Piandang is situated in the Kerian ricebowl which has an area of
23,100 ha of land. The major part of the land is cultivated with ricefields,
and is irrigated by the Kerian irrigation scheme which originated from Bukit
Merah reservoir. Mangrove forest forms the greater part of the vegetation
of the coastal areas. Rice cultivation and fishing are the main occupations
of the villagers there. The Kerian ricefields lie on flat land with undulating
hills seldom reaching 100 m asl. Rice cultivation is a year round activity.
Heavy rainfall occurs during the months of February to May and September
to December with the rest of the period dry.

MATERIALS AND METHODS

Spraints samples were collected from the study area along predetermined
transect lines. Only spraints with positive identification were collected. This
is to ensure that the samples collected were only from the 2 otter species
in the study area. Identification of otter species was based on fresh foot-
prints present in the site during collection. The collection was carried out
every morning throughout the study period until sufficient samples were
obtained.

Fifty scat samples from each of the otter species were collected. They
were initially cleansed in running water, and then washed over a 0.5 mm
mesh sieve and the sediments dried by spreading over filter paper. This
procedure made the remains clearly visible for identification. Identification
of the sediments are based on scales and vertebrae of fish, shells of either
snails or crabs, fur from small mammals, and other parts of the prey species.
Their presence and their overall percentage of occurence in all the samples
were noted. Identification of species from the food remains has so far not
been possible.

The diversity and density of prey species in the study area was also
determined. This was done by identifying and counting all the prey species
found in several sump ponds in the study area. Fish counts were carried
out along the drainage canal in the study area. Fish caught by the fishermen
were counted once they were brought ashore.

Observation on the feeding habits was also made on captive Aonyx
cinerea in the study area and zoo.

RESULTS

The identification of the vertebrate and invertebrate remains from the 50 scat
samples from the small-clawed otters were pooled together and itemised in
abundanceness in Table 1, likewise that of the smooth otter in Table 2.
The scats samples of the small-clawed otter show highest occurence of scales
and vertebrae of fish with equal proportions of insect remains, presumably
Coleoptera, and remains of shells and crustaceans, presumably of molluscs
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Table 1: Abundance of food remains found in small-clawed otters scats.

Prey items Abdundance in scats
Scales and vertebrae of fish + + +
Coleoptera + +

Shells and crustacean remains + +

Table 2: Abundance of food remains found in smooth other scats

Prey items Abundance
Scales and vertebrae of fish + + +
Shells of molluscs + +
Hairs and bones of mammals + +
Coleoptera +
Note: + + + - major food item
+ + — medium food item
+ - minor food item

to that of the small-clawed otter, but in addition to other prey items, and
bones presumably rats were also found (Table 2 ). However, no crustaceans
were found in the scats, even though in the field a group of three individuals
were frequently seen near the mangrove forést where crabs were abundant.

The different types of fish caught in sump ponds show 5 species of
fish identified from pond 1, and five in pond 2 (Table 3). A total of 3300
specimens were caught in pond 1 and 4397 in pond 2. Trichogaster pectoralis

Table 3: Fish caught from sump ponds in study area. .

Pond # 1
Species No. caught Percentage of N
Trichogaster pectoralis 3092 93.69
(sepat siam)
Trichoggaster trichopterus 84 2.54
(sepat ronggeng)
Chana striatus 55 1.66
(haruan)
Anabas testudineus 46 1.39
(puyu)
Clarias macrocephalus 22 0.66
(keli bunga)
selat 1 0.03

TOTAL 3300 100.00
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Pond # 2
Fish caught No. caught Percentage of N
Trichogaster pectoralis 4194 95.38
(sepat siam)
Trichogaster trichopterus 83 1.88
(sepat ronggeng)
Chana striatus 51 1.15
(haruan)
Anabas testudineus 39 0.88
(puyu)
Clarias macrocephalus 22 0.50
(keli bunga)
selat 4 0.09
bulan 4 0.09

TOTAL 4397 100.00

was the predominant species with more than 90% caught in each of the
ponds while only a small percentage of the other species of fish were caught
(Table 3). ‘

Observation on captive small-clawed otter’s feeding behaviour showed
that they preferred fishes which are more meaty, such as keli bunga (Clarias
macrocephalus) and puyu (Anabas testudineus ). In the case of haruan
(Chana striata), the smaller-sized individuals of this species was preferred to
the bigger ones. However, a field observation was made of one of these otter
dragging a big fish in Kuala Kurau, Perak.

DISCUSSION

The field observation on the feeding behaviours of the otter species through
the identification of the food remains in their scats samples, revealed fish
was their main diet and formed 74% and 82% respectively compared to
other food items. Supplementary diet items such as snails, crabs, and insects
were also consumed by A. cinerea, and fairly high intake of these foods
was observed. L. perspicillata, on the other hand, consumes less snails and
insects, and crab remains were not found at all. Mammal remains, probably
rats, were identified in its scats. From the above observations, the supplemen-
tary diet of these 2 species of otters in the fields was different from one
another.

The feeding behaviour of captive A. cinerea revealed sepat siam
(T. pectoralis) which was found as the predominant fish species in ponds
1 and 2 (Table 3) was not the choice of fish . Instead it favoured the other
species of fish such as puyu, keli bunga and haruan. These 3 fish species
together were only 3.13% against 96.87% of sepat siam identified from
ponds 1 and 2 in the study area (Table 3). Thus it will be difficult to spe-
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culate that T. pectoralis is thé choice of fish species for this otter in its
natural environment, unless the scales and vertebrae remains in the scat
samples of this otter can be authentically identified as T. pectoralis. However,
ths otter is a frequent visitor to the mangrove forest in the study area, and
based on the presence of crustaceans and molluscs in its scat samples, this
supplementary food could be an important additional diet for A. cinerea as
well in field condition.

There is no captive L. perspicillata available at the time of this study
for feeding behaviour observation. Based on field identification of the fish
from pond 1 and 2 (Table 3), and the more carnivorous habit of this otter
by feeding on small mammals as well, it is not reasonable to speculate that
T. pectoralis, among the other fish species, could be the predominant prey
species in the field. T. pectoralis is a prolific breeder in field conditions, is
very abundant during rice growing season, and is also a harvest fish of the
ricefield farmers. At the end of the crop season when T. pectoralis declines
in density, mammal species such as field rats will probably be the important
supplementary diet of this otter as evidenced by the remains of this prey
mammal species in its scat samples.

It is very likely that there are other prey species than those mentioned
above which are also important in the diet of these otters in the field. It is
quite possible that these otter prey species were present in the scat samples,
but they were too small in particle remains and thus were unidentified or
washed away during the cleaning process. Based on the present preliminary
feeding behaviour study of both these otter species in field conditions, and
one of the otter species in captive condition, it warrants further investigation
to confirm the observations that have been currently studied. As the study
continues, efforts will be made to determine the food preferences of both these
otter species in their natural environments as well as in captivity.
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ABSTRACT

A preliminary study was carried out to investigate the extent of pig disturbance within different habitat
types. It was found that more disturbances occurred on alluvial bench habitat than on lowland sand-
stone, while no disturbance was observed on peat swamp habitat. Generally, the trend of pig disturbance
showed a gradual decline in number with increase in slope. It was also noticed that there were substantial
amounts of repeated disturbances especially on alluvial bench habitat.

ABSTRAK

Satu kajian awal telah dijalankan untuk menyelidiki sejauh mana kesan gangguan babi hutan keatas habitat-
habitat yang berlainan. Kajian mendapati lebih banyak gangguan berlaku di habitat alluvial bench
berbanding dengan lowland sandstone, manakala di habitat paya gambut tiada kedapatan sebarang
kesan gangguan. Pada umumnya, gangguan babi hutan beransur-ansur berkurang apabila cerun semakin
curam. Di perhatikan juga kerap berlaku gangguan yang berulangan terutama pada habitat alluvial bench.

INTRODUCTION

Bearded pig (Sus barbatus) is an indigenous fauna species of an Eurasian
conspecific ancestor (Mayer 1983). Sus barbatus form a major part of the
terrestrial animal community in the Gunung Palung nature reserve. The
natural pig population in this nature reserve has been little influenced by any
human activities such as hunting. However, the harvesting of Sus barbatus
as protein source in the areas encircling the reserve (Sofyan pers. comm.)
and the noted migratory nature of the pigs (Leighton pers. comm.) may in
themselves assume an indirect control of Sus barbatus population in the
reserve area.

Pigs are distance responsive predators and are important predators of
many tree seeds, eg Elaeocarpus spp., (Curran pers. comm.). Despite their
popularity as a game animal and their propensity towards negative effects
on ecosystems (Bratton 1978, Challies 1975, Singer et al. 1984 in Baber
& Coblentz 1986) little is known concerning this animal’s behavior. Opening
of forest floor by pigs may allow for rare plant species to colonize under
more stable conditions, hence act as a way of maintaining species diversity
(Leighton pers. comm.). Few studies have been conducted on the wild pigs
(Barret 1978, Pine & Gerdes 1973, Van Vuren 1984 and Baber & Coblentz
1986).

1. Bulolo Forestry College, Dept. of Forestry, Papua New Guinea.
2. Falkutas Pertanian, Universitas Tanjungpura, KALBAR, Indonesia.
3. Falkutas Pertanian, Universitas Tanjungpura, KALBAR, Indonesia.
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Thus, it is the primary aim of this project to investigate the extent of
pig disturbance within different habitat types. The project would to some
extend attempt to study the impact of the disturbance on forest ecosystems
by pigs and their preference of habitat types.

STUDY SITE

All data were collected from 3 different habitat types within the Cabang
Panti study site located at Gunung Palung nature reserve (1° 00’S — 1°20’S
and 109° O0’E — 110° 25’E), West Kalimantan, Indonesia. The site covers an
approximately 15 km? . It comprises 7 habitat types (Figure 1), namely
(a) peat swamp forest, (b) fresh water swamp, (c) alluvial bench forest,
(d) lowland sandstone, (¢) lowland granite, (f) submontane granite and
(g) montane granite forest (Lawrence 1989). The altitute of the site ranges
from approximately 40 m up to 1,100 m asl. Such diverse habitat within a
relatively small area made the site an ideal place for carrying out a comparative
study related to habitat.

The climate of this site is rather moist throughout the year with total
rainfall of slightly more than 4,500 mm (Leighton pers. comm.). A slight dry
period occurs in July and August. The daily temperature ranges between
19° C—-23° C (min) to 28° C—35° C (max) (Leighton unpublished).

MATERIALS AND METHODS

Data were collected over a period of 2 weeks during which the Regional
Inservice Field Training Course On Tropical Forest Ecology was held between
July 21 and August 20, 1989.

Three type of habitats were selected for the comparative study: (a)
alluvial bench, (b) lowland sandstone and (c) peat swamp forest. On each
habitat 10 transects of 20 m x 100 m were placed in a stratified random design
perpendicular to and at a distance of 5 m from the existing trail net-work
of the study site (Figure 2).

All signs of disturbance within the 20 m x 100 m transects were measured
and the area systematically estimated in square meters using a 50 m measur-
ing tape. Observation on the freshness of the disturbance, texture and moisture
of the soil and gradient were recorded at each transect locality.

Soil samples were also examined for the presence of soil-organism. For
this purpose 5 samples of 30 cm x 30 cm x 10 cm were dug from both
disturbed and undisturbed areas of alluvial bench habitat where pig distur-
bance seemed to be more obvious.

RESULTS

In alluvial bench habitat, 70% of the sampled transects were disturbed by
pig. These constitute a total 1,572 m? (7.86%) out of 2.0 ha of the total
area sampled. Of the samples, 47 m? of the above figure were fresh distur-
bance (i.e 1 or 2 days old). In lowland sandstone the extent of disturbance
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Fig 1: Map of habitat types of the Cabang Panti study area
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Fig 2: Existing trail net-work of Cabang Panti study area
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was much reduced. Although 40% of the sampled transects were disturbed,
the area constituted only 0.3% (60 m?) of the total sampled and of this only
2 m? (0.2%) were of fresh disturbances (Figure 3).

8 7.86%

OLD DISTURBANCE

\\\\\ FRESH DISTURBANCE

0.3%
0.2%

0 SN

AB SS PS

Fig 3: Histogram illustrates percentage of pig disturbance in different habitats
AB: ALLUVIAL BENCH; SS: SANDSTONE; PS: PEAT SWAMP
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Mann-Whitney U-test for non-parametric variates showed that the
variation in the extent of disturbances between alluvial bench, lowland sand-
stone and peat swamp forest is highly significant at P >0.002.

One of the interesting findings of this study was that there were zero
disturbance in the peat swamp habitat (Table 1). In the alluvial bench, it was
observed that in all the sampled areas where disturbance occured, the ground
was flat with fine textured, moist and well aerated soil. Similar characteristics
were found in peat swamp except for the thicker litter accumulation. However,
the data showed that there was no signs of pig disturbance in the peat
swamp habitat. In the lowland sandstone, the gradient ranges from flat to
steep and the soils vary in texture (fine to medium) and moisture (relatively
classified as moist and dry).

Table 1: Size of pig disturbance in different habitats.

AREA DISTURBED (m?) / 20 x 100 m PLOT
P hlng ALLUVIAL BENCH | LOWLAND SANDSTONE PEAT SWAMP

OLD | FRESH OLD | FRESH OLD | FRESH
1 84 s 1 0 0 0
2 354 4 52 2 0 0
3 750 6 6 0 0 0
4 200 2 0 1 0 0
s 34 30 1 0 0 0
6 76 0 0 0 0 0
7 0 0 0 0 0 0
8 0 0 0 0 0 0
9 0 0 0 0 0 0
10 75 0 0 0 0 0
1,572 47 60 2 0 0

On the examination of the presence of soil-organism, the study showed
that in disturbed area all samples dug contained an average of 3 earthworms
per sample, whereas in the undisturbed area none were found.

DISCUSSION

The description of Sus barbatus was briefly stated in Diong (1973). It is
somewhat similar to Sus scrofa except that Sus barbatus is lighter in color
and has a tufted-snout from which the name ‘‘bearded pig’’ apparently
originated.

The results of this study showed that bearded pigs play a significant
role in the opening of forest floor. The results also showed highly significant
variation in the level of pig disturbance in the different habitat, namely
alluvial, sandstone and peat swamp forest. The highest number of distur-
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