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HERPETOFAUNA OF THE UPPER SUNGAI PERGAU,
KELANTAN

by
Hassan bin Kassim

ABSTRACT

This study attempts to identify species of herpetofauna, their numbers and diversity in the valley of upper
Pergau river before the construction of a dam which is expected to be built close to tributary of Yong
river. Trapping resulted in the capture of 68 individuals, comprising 9 species of amphibian (n = 60)
and 4 species of reptiles (n = 8). Species diversity index (Shannon-Wiener index) for herpetofauna was
1.57. Diversity of amphibia (1.18) was greater than diversity of reptiles (0.39).

ABSTRAK

Kajian ini bertujuan untuk mengenal pasti spesies-spesies herpetofauna, bilangan dan penyerakannya di
lembah ulu sungai Pergau sebelum pembinaan empangan yang dijangka akan didirikan berhampiran muara
sungai Yong. Hasil tangkapan mendapati 68 ekor herpetofauna telah dapat ditangkap yang terdiri daripada
9 spesies amfibia (n = 60) dan 4 spesies reptilia (n = 8). Penyerakan spesies (Indeks Shannon-Weiner) bagi
haiwan tersebut ialah 1.57 dimana penyerakan bagi amfibia (1.18) adalah lebih besar berbanding penyerakan
reptilia (0.39).

INTRODUCTION

The Kuala Yong Dam which is expected to.be built close to the Kuala Sungai
Yong is estimated to submerge an area of about 484.8 ha (Figure 1). This
sudden change in the surrounding environment may result in many different
species of flora and fauna being destroyed. The risk faced by these wild animals
cannot be avoided but can be reduced if proper planning is carried out to
save these wild animals before implementation of the project. Large animals
can probably be saved by translocation; however, amphibians and reptiles
which live on the forest floor will be eliminated earlier during the initial stage
of flooding the dam. In Peninsular Malaysia, there are more than 80 species
of amphibians from 6 Families (Berry, 1975) and more than 100 species of
reptiles (Tweedie, 1954). The purpose of the study was to determine the number
of species present in the area (species richness), the relative abundance of species
and the diversity of species.

METHOD

The study area is located around grid reference 122224. Figure 1 shows the
general location of the study area and figure 2 shows the study area, its drainage
system and the study sites.
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Fig 1: Study area of the upper Pergau River. (Not drawn to scale)
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Herpetofauna on the Upper Sungai Pergau, Kelantan
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Fig 3: Drift fence layout

Six stations were selected and at each station, a trap was set. The habitat
at station A consists of tall forest (Shorea spp.) with small saplings and a dry
leaf bed. Station B consists of bamboo clumps similar to station D except
that it was located on a hill. Station C was located close to the edge of the
Pergau River comprising sandy areas and patches of grass (Setaria spp.). Both
station E and F were in the valley. Station E was moist and swampy while
Station F was close to the tributary and surrounded by vegetation such as
wild ginger (Zingiber spp.), bemban (Donax grandis) and wild banana (Musa
spp.).

Two trapping methods were employed, a drift fence method modified
from Clawson and Baskett (1982) and Clawson, Basket and Armbrustes, (1984)
and a scoop net method along twelve 200 metres transect lines.

The drift fence method consisted of an aluminium fence 18 m. long and
38 cm. high from the ground (soil surface). On both sides of the fence, eight
five-gallon buckets were placed in numbered pits as shown in Figure 3. These
traps were checked once a day every morning. The animals caught were iden-
tified using standard texts and released about one kilometre away from the
trapping area. Traps were set up for four continuous days.

Twelve transect lines were selected randomly. The line transect method
was used not only to physically net the herpetofauna but also to visually note
all species that could be easily identified. Scoop nets were used to catch the
animals. This method could not be applied to its full potential (sampling at
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night when headlights could be used to detect herpetofauna which are noctur-
nally active) because the forest is located within security area.

RESULTS AND DISCUSSION

Sixty-eight animals (9 species of amphibia and 4 species of reptiles) were caught
using the drift fence method. Table 1 shows the species caught, frequency,
relative frequency and relative density.

Besides herpetofauna, other species trapped were insects and other ter-
restrial invertebrates mainly Chilopoda, centipedes and millipedes. Table 2
shows the detail of other species captured by the drift fence.

A total of 16 species were caught using the transect line method. The
details of the species captured and observed are shown in Table 3. A total
of 29 species were caught and/or identified using these two methods. The drift
fence method was comparatively better than the transect line method because
the former was operative at night when most of the herpetofauna are active.

About fifty percent of the catch was obtained from the traps placed in
moist and swampy areas. A small pool appeared to be a centre of activity
for frogs. This can be shown by comparing the results between the trap near
the pond with the other traps (Table 4).

Table 1: Herpetofauna: Number of individuals of each species caught, frequency, relative frequency and
relative density.

Number of Frequency Relative Relative

Amphibia individuals (%) frequency density
(%) (%)
1. Amolops larutensis 1 16.66 5.00 1.47
2. Rana hosii 1 16.66 5.00 1.47
3.  Ansonia penangensis 1 16.66 5.00 1.47
4. Bufo parvus 40 50.00 15.00 58.82
S. Bufo bipocatus 6 33.33 10.00 8.82
6.  Pelophryne brevipes 1 16.66 5.00 1.47
7. Leptobrachium hasselti 4 16.66 5.00 5.88
8.  Leptobrachium heteropus 1 16.66 5.00 1.47
9.  Chaperina fusca S 33.33 10.00 7.35

Reptilia
1.  Mabuya praesigna 2 33.33 10.00 2.94
2. Mabuya multifasciata 4 50.00 15.00 5.88
3.  Culotes cristatellus 1 16.66 5.00 1.47
4. Typhlops diardi 1 16.66 5.00 1.47
TOTAL 68




observed.

Table 2:  Others fauna captured by drift fence.
Common Name Species Number
1. Savi's pigmy shrew Suncus etruscus 9
2. White-toothed shrew Crocidura fuliginosa 11
3. Pill-millipedes Oniscomorpha spp. 11
4. Black-millipedes Thyropygus aterimus 1
S. Brown-millipedes Trigoniulus lumbricinus 1
6. Flatt millipedes O: Polydesmoidea 2
7. Slender centipedes O: Geophilomorpha 1
8. Long-leg centipedes F: Scutigeridae 1
TOTAL 37
Table 3:  Transect line — species captured and observed.
Transect Location Species o/c Habitat
The mouth of Yong Amphibian:
River to the upper Ansonia leptopus (¢) On stones in stream.
of Yong River. Ansonia malayans (c)
Amolops latrutensis (c)
Rana signala (¢) Under a stone at the
edge of the stream.
2 Logging road parallel Ampbhibian:
with Pergau River Rana plicatella (¢) Floor of the forest.
(124222) Rana baramica (c)
3 Tributary of Pergau Reptilia:
River Trimeresurus sumatranus (c) On stone at the edge
(West side) of the river.
(121225) Ophiophagus hannah (0) On the branches of
fallen tree.
4 Old logging road Amphibian:
uphill. Microhyla heymonsi (¢) Under the dried
leaves.
S Tributary of Pergau
River None
(West side)
(117225)
6 At the edge of Amphibian:
Pergau River Amolops larutensis (¢) Between the stones at
Pergau (116222) . the edge of the river.
Reptilia: (0) The sandy of the edge
Mabuya multifasciafa of the river.
(On fallen tree).
7 Swampy area Amphibian:
(126216) Cuacophyryne borbonica (c) On foot path
Reptilia:
Varanus salvator (0) Crossing foot path.
8 Beliong river Amphibia:
valley Rhacophorus (¢c) On palm tree.
(107212) nigropalmatus
Testudo emys (0) On dead tree at the
edge of the river.
9 Tributary of Yong Reptilia:
River Natrix sp. (c) At the edge of the
(124218) river.
captured.
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Table 4: Relation between numbers of herpetofauna captured and the distance with source of water.

Distance from

Trapping Habitat nearest water No. Caputred
Sites Types source (Aprox)

A Woody 50 m — Sg. Pergau 2

B Bamboo 30 m — Sg. Pergau 2
foliage

C Grass & Edge — Sg. Pergau 4
Sandy

D Old logging 150 m — Sg. Pergau 6
track (uphill)

E Swampy — 5 m — pond 32
small pond

F Shrub & Close to small 22
small stream & slow flowing

stream

Table 5:  Diversity of herpetofauna population in Upper Pergau River.

Amphibia Reptilia Herpetofauna
No. of species 9 4 13
species diversity 1.18 0.39 1.57
Evenness index 1.24 0.65 1.41

Table 6: Relative abundance of herpetofaunas caught.

Amphibia Reptilia Relative abundance

Species captured 9 4
Individual captured

site A — 2 2.94

site B — 2 2.94

site C 2 2 5.88

site D 6 — 8.82

site E 32 - 47.06

site F 20 2 32.35

TOTAL 60 8
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The drift fence method is designed to catch small species only and most
of the medium-sized snakes that fall in can escape. Only one species of snake,
Thyplops diardi, a burrowing snake from the Family Thyplophidae was collec-
ted. The commonest species caught was by far Bufo parvus and Mabuya multi
fasciata was the most frequently captured reptile.

The calculated Shannon-Wiener index of species diversity for the herpeto-
fauna of the area was 1.57 (Table 5). The index of diversity for amphibians
(H = 1.18) was higher than the index for reptiles (H =0.39). Table 6 shows
the relative abundance of herpetofauna at different study sites. The amphibia
were more abundant at sites E (32 animals) and F (20 animals), both sites
being close to the water. The transect lines method was used to sample addi-
tional species which could not be caught in the drift fence method.

The relative abundance of herpetofauna was measured to establish base
line data before the implementation of the dam project. All the study sites
will be submerged. The number and composition of herpetofauna is expected
to decrease tremendously with the flooding.

The density of herpetofauna could not be calculated because the area
represented by the sample could not be estimated. The results only show relative
density between different sites. The number of herpetofauna captured would
have been higher if an extended drift fence was used and number of days trap-
ping increased.
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THE SMALL MAMMALS IN THE LOWLAND
HABITATS OF PAHANG AND SELANGOR

by
Shabrina bt M. Shariff

ABSTRACT

The small mammals of the Sungai Dusun Forest, Bukit Batu and Bukit Sungai Putih Forest Reserve were
studied. A total of 105 individuals from seven families were captured at the three study areas. A total
of 17 species were identified during the survey which included seven species from the Muridae Family,
four species from the Sciuridae Family, two species from Viverridae and one species each from Hystricidae,
Erinaceidae and Tragulidae. The Chi-square analysis (Yate’s correction) revealed no significant difference
between the 55 males and 50 females animals trapped at the three study areas. Only Rattus whiteheadi
indicated a significant difference between the two sexes (? = 4.25, d.f. = 1,p<0.05). The species dlversny
was observed to be relatively similar for the species captured at the Sungai Dusun Forest H = 1.91) and
Bukit Batu (H = 1.75) whilst Bukit Sungai Putih Forest Reserve yielded a considerably higher density
(H = 2.07.

ABSTRAK

Mamalia-mamalia kecil yang terdapat di Hutan Sungai Dusun, Bukit Batu dan Hutan Simpan Kekal Bukit
Sungai Putih telah dikaji. Sejumlah 105 individu dari tujuh Famili telah ditangkap dari ketiga-tiga tem-
pat kajian. Sejumlah 17 spesies yang merangkumi tujuh spesies dari Famili Muridae, empat spesies dari
Famili Sciuridae, dua spesies dari Famili Viverridae dan satu spesies dari Famili Hystricidae, Erinaccidae
dan Tragulidae telah dipastikan semasa kajian dijalankan. Penganalisaan ‘Chi-square’ (Pembetulan Yate’s)
menunjukkan bahawa tiada perbandingan yang ketara diantara 55 jantan dan 50 betina yang ditangkap
di ketiga-tiga kawasan kajian. Hanya Rattus whiteheadi memberi perbandingan yang ketara diantara
kedua-dua jantina (x = 4.25, d.f. = 1,p 0.05). Kepelbagaian spesies didapati agak sama sahaja di Hutan
Sungai Dusun (H = 1.91) dan Bukit Batu (H = 1.75) manakala Hutan Simpan Kekal Bukit Sungai Putih
mencatatkan kepelbagaian yang agak tinggi sedikit (H = 2.07).

INTRODUCTION

This study on small mammals covered only the following Orders of Insectivores
(3 Families, 6 Genus, 7 species); Tupaidoideo (1 Family, 2 Genus, 3 species);
Pholidota (1 Family, 1 Genus, 1 species); Rodentia (4 Families, 25 Genus,
55 species); Artiodactyla (4 Families, 6 Genus, 8 species) and Carnivora (5
Families, 19 Genus, 30 species). Under the latter two Orders respectively, only
Family Tragulidae (2 species); Family Mustelidae (6 species), Viverridae (15
species) and Felidae (7 species) were studied.

According to Medway (1978), the small mammals of Peninsular Malaysia
differed extensively in abundance and familiarity. They can be categorized
into those that are prevalent in continental south or South-east Asia and thus,
have subsequently invaded Peninsular Malaysia. Others are derived from its
predominant Sundaic affinities (example lesser and pentail treeshrews, seven
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smaller diurnal squirrels, half a dozen rats, porcupines, three civets, short-tailed
mongoose and flat-headed cat). The richness of the mammal fauna in the
region is hence partly attributed to the geographical position which enhanced
immigration from the above sources. A small assemblage of endemic species
which have eventually evolved locally are known to occur in this region too,
for example the Malayan mountain spiny rat.

Medway (1978) also states that the distribution of mammals is influenced
by ecological determinants such as altitudinal gradients. Small mammals name-
ly lesser gymnure, short-tailed mole, belly-banded squirrel, Himalayan striped
squirrel, red-cheeked ground squirrel, long tailed mountain rat, Malayan moun-
tain spiny rat and Edward’s rat can easily adapt to the montane environment
at the highest elevations. Intermediate altitudes are inhabited by some species,
for example Bowers’ rat and marmoset rat. However, small forest-dwelling ro-
dents (such as slender squirrel, red spiny rat, dark-tailed tree rat, white-bellied
rat) exhibited a broad altitudinal zonation from the lowlands to the montane
environment.

There is a paucity of exact data regarding the numbers of different
animals. A total of 200 mammal species have been recorded in Peninsular
Malaysia, of which 80 species are bats and 55 rodents (de Boer, 1978). Stevens
(1968) records that 28% of Malayan mammals are abundant, 34% are com-
mon and 38% are rare. Of the Carnivora and Ungulata with 39 species, 54%
may be considered rare.

The objectives of this study at the three study areas located at the Sungai
Dusun Forest and Bukit Sungai Putih Forest Reserve both in Selangor and
at Bukit Batu, Ulu Lepar, Pahang were to (i) estimate the relative abundance
of the species trapped (ii) identify the various species captured and to (iii)
determine the sex ratio and diversity of all the species caught.

STUDY AREAS

(a) Sungai Dusun Forest
The study was conducted at Sungai Dusun in the District of Sabak Bernam,
Selangor (Figure 1). The study site (3° 41°’N, 101° 21’E) is located to the
north of the Sungai Dusun Game Reserve (3° 35’N to 3° 40°’N, 101° 23’E
to 101° 27°E) of the Department of Wildlife and National Parks and en-
compasses an area of approximately 50 km?. The study site lies about
one km from the Reserve and approximately 120 km north-west of Kuala
Lumpur. It is accessible by road to Tanjung Malim and Slim River via
the Lima Belas Estate east of the Reserve and to the coastal town of Sungai
Besar on the west side. The area is drained by the Bernam river. An agri-
cultural land scheme, FELDA (Federal Land Development Authority) Soe-
harto, the oil palm plantation, bordered the eastern side of the study area.
Generally, the terrain is flat to undulating ranging from 15 m to 73 m
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above sea level. Secondary (logged) forest predominates in the study area
with the forest floor being heavily littered. Grassland and freshwater swamp
are also common. Some of the dominant flora inhabiting the study area
include Family Annonaceace, Uyristicaceae, Begoniaceae, Alangiaceae,
Ulamaceae, Violaceae, Euphorbiaceae, Macrocarpum, Magnoliaceae, Le-
guminoceae, Burseraceae, Terminaliaceae, Anacardraceae, Myristicaceae,
Aspidiaceae, Celastroceae, Myrsinaceae, Melastomaceae, Aristolochiaceae,
Sapindaceae, Vitaceae, Dilleniaceae, Melastomataceae, Verbenaceae, Rhi-
zophoraceae and Piperaceae.
(b) Bukit Batu

Similar study was also carried out at Ulu Lepar, Kuantan, Pahang (Figure
2). Ulu Lepar is situated in the District of Kuantan and occupies an area
of approximately 826 km>2. The area is comprised mostly of lowlands less
than 305 m above sea level. The highlands dominate about 10 percent of
the total land area. The study site (3° 45°N, 102° SO’E) lies within the
vicinity of Bukit Batu in the Ulu Lepar region and is surrounded by the
Berkelah Forest Reserve. The major drainage systems emptying into the
study area include Bakapor river and its tributaries. The site lies appro-
ximately 8 km from the base camp situated along Lepar river which forms
the main river in the area, and 23 km from the nearest village of Kg. Seri
Jaya. Bukit Batu is composed of limestone hills with caves ranging from
76 m to 457 m above sea level. The area can be reached through Kg. Seri
Jaya (61 km west of Kuantan) along the Kuantan to Temerloh road. It
is also accessible through the neighbouring villages of Paya Bungar (east),
Kg. Luit (west) and Sg. Tekam in the north. The large tracts of secon-
dary forest encountered along the way were formerly logging areas. These
areas are now being cultivated with oil palm and rubber owned by FELDA
and private bodies. This stretch of oil palm estates also predominates about
half km on the eastern side of the study area. The FELDA scheme (Gu-
gusan Lepar Utara) and the private estates occupy approximately 42,970
ha in the whole region. Logging activities still exist in the north of Berakit
river.

Some of the flora identified in the study area include Mezzetia spp.,
Streblus elongatus, Ficus spp., Xanthophyllum rufum, Mangifera spp.,
Memecylon spp., Litsea spp., Vitex spp., Clerodendron laevifolium, Aglaia
spp., Tinomiscium spp., Diospyos spp., Santiria laeviagata, Paranephelium
xestophyllum, Saraca spp., Gironniera spp., Garcinia spp., Tringoniastrum
hypolencum, Quercus spp., Durio spp., Aromaclendron elegans, Combre-
tum spp., Baccaurea mangayi, Cleistanthus spp., Ardisia elliptica, Rinorea
spp., Nephrolepis spp., Schoutenia accrescen, Eugenia chlorantha, Piper-
canium spp., Cynometra malaccensis, Scaevola frutescens, Aristolachia
corymbosa and Alocaria macrorrhiza.
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(¢) Bukit Sungai Putih Forest Reserve

The third study area is located at Bukit Sungai Putih Forest Reserve in
the District of Central Selangor, Selangor (Figure 3). The Reserve con-
sist of three compartments namely 79, 81 and 82. The study site (3° 05°’N,
101° 45’E) is situated in compartment 82 which covers an area of
about 406 ha comprising the region at tenth kilometer in Cheras and
a portion of Ampang. The site lies approximately 200 m from the head-
quarters of the Department of Wildlife and National Parks and about
400 m from the main highway of Kuala Lumpur to Kajang. It is separated
from the remaining forest of the reserve under the jurisdiction of the
Federal Territory by a road leading up to the above headquarters. The
Ulu Langat Forest Reserve borders the eastern side of the reserve. The
study site is dissected by a branching stream system. The elevation ranges
from 107 m to 229 m above sea level. It is a secondary, logged over forest
with the last activities occurring in 1974.

Some of the flora dominating the study area consist of Millettia atro-
purpurea, Shorea bracteolata, Lithocarpus spp., Quercus spp., Parkia spe-
ciosa, Pulai spp., Castonopsis spp., Xanthophyllum spp., Adenanthera
spp., Myristica spp., Canarium spp., Terminalia subspathulata, Xylopia
spp., Ixonanthes reticulata, Payena spp., Ptychopyxis caput-medusae,
Ochanostachys amentacea, Pimelodendron spp., Macaranga spp., Endos-
permum malaccense, Gironniera nervosa, Sapium baccatum, Trema angus-
tifolia, Garcinia spp., Eugenia spp., Beilschmiedia spp., Adina spp., Aqui-
laria malaccensis, Carallia brachiata, Ficus spp., Mezzetia spp., Ixonanthes
icosandra, Nephelium glabrum, Pternandra spp., Pellacalyx saccardianus,
Lithocarpus spp., Randia scortechinii, Streblus elongatus, Pithecellobium
bubalinum, Macaranga spp., Vitex spp., Artocarpus spp., Dyera spp.,
Campnosperma spp., Wrightis laevia, Eugeissona triste, Melastoma spp.
and Artocarpus integer.

METHOD

Thirty traps (91 x 31 x 31 cm) and forty cage traps (29 x 13 x 11 cm) were
used in the removal sampling on small mammals. Traps of such dimensions
will enable small mammals of various sizes to be trapped. The traps were rec-
tangular in shape and were made of VRC wire of mesh size approximately
1.4 x 2.5 cm. Seven transect lines were selected. Only one trap was placed
at each trapping station. There were altogether ten traps along each transect
line with an interstation distance of 20m. The study area hence covered only
about three hectares. The trapping stations were marked with coloured plastic
ribbons for easy identification. The larger size traps were set at ground level
while a few smaller traps were either placed on decayed logs or tied on tree
branches approximately two to three metres from the ground. Baits used for
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latter were trapped in comparatively high numbers particularly Rattus
whiteheadi and Rattus rattus diardii (Table 1 and Figure 5).

Generally, it was observed that more females than males were captured
for all the species at the Sungai Dusun Forest. But a reverse situation existed
at the other two remaining study areas. There were no females captured for
the species Lariscus insignis, Rattus rajah and Rattus whiteheadi at the study
area of Bukit Batu, for Sundasciurus lowii at the Sungai Dusun Forest and
Rattus rajah and Rattus sabanus at Bukit Sungai Putih Forest Reserve. No
males were trapped for the species Herpestes brachyurus, Paradoxurus her-
maphroditus, Hystrix brachyura and Echinosorex gymnurus, at the Sungai
Dusun Forest, Rattus cremoriventer at Bukit Batu and Rattus whiteheadi and
Tragulus javanicus at Bukit Sungai Putih Forest Reserve.

The sex ratio of each species trapped at the three sites were as indicated
in Table 2. The Chi-square test (Yate’s correction) further indicated that the
number of males and females captured were not significantly different for
all the species in the three study areas. Only Rattus whiteheadi revealed a signi-
ficant difference between the two sexes (x* = 4.25, d.f. = 1, p < 0.05)
(Table 2).

The diversity of the species as reflected by the Shannon-Wiener index
(H) was similar for small mammals captured at the Sungai Dusun Forest (H
= 1.91) and Bukit Batu (H = 1.75). Bukit Sungai Putih Forest Reserve posses-
sed a slightly higher diversity (H = 2.07) (Table 3).

DISCUSSION AND CONCLUSION

The reconnaissance survey at the three study areas of the Sungai Dusun Forest,
Bukit Batu and Bukit Sungai Putih Forest Reserve revealed a considerable
variety of small mammals. The majority of the species belonged to the Families
Tupaiidae, Muridae, Sciuridae, Viverridae, Hystricidae, Erinaceidae and Tra-
gulaidae. The relative abundance of the species within the three study areas
was low. However, certain small mammals can reach very high densities espe-
cially under the unnatural conditions of monoculture cropping (Medway,
1978). Extreme cases occurred in oil-palm plantations where 100-200 rats per
acre are not unusual (Medway, 1978). Only one mammal species, Callosciurus
notatus, the plantain squirrel, was observed breeding entirely within mono-
cultures in the absence of any secondary forest (Davies and Payne, 1982). The
small mammal populations inhabiting the study areas possessed apparently si-
milar species diversity. Muridae seemed to be the most prevalent small mam-
mals. They are known to form an important and diverse group in human set-
tlements, cultivated land and forest, extending from the shore to the moun-
tain peaks, and from ground level to the undercanopy of the forest. Other
Rodentia, namely Hystricidae and Sciuridae were noted too. This may be at-
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tributed to great diversity exhibited by them with members that are fossorial,
ground-dwelling and scansorial (Medway, 1978).

The study areas represented pockets of logged-over forest. Some species
of small mammals are adversely affected by logging due to the reduction in
food supply and difficulty in travelling. Yet some species (for example Callos-
ciurus notatus) can adapt to exploited habitats for which travel is presumably
easier in a more open habitat, assuming sufficient nesting holes remain (Davies
and Payne, 1982). Tupaia glis was the most commonly trapped species at the
study areas as they are easily adaptable to the logged forest. Other species
of small mammals encountered in the study areas include Echinosorex gym-
nurus, Tragulus javanicus, Herpestes brachyurus and Paradoxurus hermaphro-
ditus. Davies and Payne (1982) state that these small mammals are sufficiently
adaptable in such areas as they can tolerate logging at different levels. Paradox-
urus hermaphroditus for instance appeared to increase consistently in abun-
dance after logging. Callosciurus species were common in the areas especial-
ly where cultivation has ceased and the forest is regenerating. The Sundasciurus
species on the other hand preferred the fruit trees on the margins of the
cultivated land. The terrestrial mammals that are attracted to these food sources
include Paradoxurus hermaphroditus which is known to thrive inside
the forest but frequently entered the nearby plantations to forage for food.
Some species of small mammals also invaded plantations from adjacent forest
to feed on material namely insects or earthworms other than the crop plant
(Davies and Payne, 1982). Echinosorex gymnurus and Tupaia glis are nor-
mally listed under such circumstances as revealed through this study.

Apart from logging, agricultural plantations at the study areas, especially
the Sungai Dusun Forest and Bukit Batu, tend to reduce the amount of habitat
for the species but are not considered a threat to their survival. This is because
some mammals particularly Tupaia glis and Paradoxurus hermaphroditus can
live and breed within cultivated areas with fragments of forest (Davies and
Payne, 1982). However, some small mammal species have specific habitat re-
quirements and consequently are limited in their distribution, whereas others
occupy a wide variety of habitats (Briese and Smith, 1975). Hence, this proba-
bly accounts for the rather diverse species in the study areas. Furthermore, the
indices of similarity (S = 0.346) and dissimilarity (1-S = 0.654) of the study
areas were determined to be dissimilar in structure (Sorensen, 1948). In additi-
on, the type of baits used might affect the variability in trap response (Smith et
al, 1975) and species captured. Jackfruit, banana, papaya, charred coconut
and raw fish formed the most preferred baits for the various small mammals
trapped at the three study areas. Perry et al (1977) analysed trapping success
of Sciurus carolinensis, a tree squirrel in the temperate forest, in relation to
a number of environmental variables. They found that almost all the variables
influenced the ‘trap response’ of squirrels and these include: (a) sex and age
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of the squirrel; (b) season (c) wind velocity, cloudiness and precipitation; (d)
time of the day when the traps were checked; and (e) various aspects of habitat,
including size and density of nearby trees, and distance to the nearest stream
and field. These factors probably influence the success of trapping at the study
areas surveyed. Moreover, some species are either ‘trap shy’ or ‘trap happy’
and inevitably determined the species trapped in the areas surveyed.

A slight preponderance of males over females was recorded during the
survey. This can be explained by the males’ tendency to wander or explore
more and at greater distances than females, increasing the probability of trap-
ping (Burt, 1940). However, there are instances when females move further
than males, especially pregnant females. It is claimed that adult females disperse
just prior to parturition because they are undergoing pre-saturation dispersal
(Lidicker, 1975). This is because such dispersion can have a higher probability
of successful re-establishment of the population (Lidicker, 1975). There is also
a possibility that adult females disperse so as to provide ecological space for
their offspring (Lidicker, 1975).

According to Stevens (1968) 53% of all mammals are confined to primary
forest, 25% live in primary and tall secondary forest, 12% can also subsist
in cultivated areas and 10% live as agricultural pests. In addition, 81% live
in lowland situations below 600 m. Hence, most mammals are confined to the
lowland forests in which they evolved. If the habitat is entirely forfeited to
agricultural and urban development, much of the rich faunal heritage will
be depleted. Therefore, the fauna of the lowland rain forests will have to adapt
to managed forest areas. Alteration in species composition will ultimately occur
in these forests but with proper management, perhaps only changes in pro-
portion rather than in diversity will occur. Such forests would then provide
a refugia for a variety of wildlife.
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SOME NOTES ON HERONS AND EGRETS AT THE
BANJAR FOREST RESERVE, KUALA SELANGOR,
SELANGOR

by
Habsah bt Muda

ABSTRACT

An area of approximately 10 hectares located around the drainage channels in the Banjar Forest was utilized
by 2 species of herons and 3 species of egrets. The area seemed to be used as foraging site. The birds
were observed to come to the area in the early morning and stay there to feed until late evening. In the
late evening, the greater part of this group of birds were generally observed flying away in the north-west
direction while a smaller number flew in westerly direction. During the study period between October
1986 and August 1987, the most abundant species observed was the grey heron (Ardea cinerea rectirostis)
with 2 maximum number of 58 birds on July 1987. This species averaged 2 birds per hectare at the feeding
site. The Chinese egret (Egretta eulophotes) was the least abundant species observed with a maximum
number of 10 birds and an average density of 0.8 birds per hectare. Seven species of prey from six families
were found in the main feeding area. Tilapia (Oreochromis mossambicus) was the most abundant prey
species. The mean density of prey in Channel A & B were 1.95m"! sq. and 2.3m™! sq. of the water sur-
face respectively. The habitat around the main feeding area is a mixed mangrove forest of bakan minyak
(Rhizophora apiculata) and other species of swamp forest. Elaeocarpus'spp. is the most dorminant species.
Observations on the activity and behaviour of grey herons showed that the greatest frequency of auto-
grooming/preening occurred around 0700 hours - 0800 hours. Two peak periods of feeding activity were
observed i.e. about 1000 hours - 1100 hours and 1600 hours — 1700 hours. Short flights were frequent
between 1400 hours and 1500 hours, when there was a strong wind blowing just prior to high tide. About
59.7% of the birds in flock were observed to have a nearest neighbour distance between 0.2m - 2.0m.

ABSTRAK

Kawasan berukuran lebih kurang 10 hektar disekitar terusan air dalam Hutan Simpan Banjar didapati
digunakan oleh 2 spesies pucung dan 3 spesies bangau. Tempat ini boleh dikatakan sebagai kawasan
pemakanan mereka kerana burung-burung tersebut didapati mengunjungi kawasan ini pada awal pagi
dan tinggal disitu mencari makan hingga ke petang. Diwaktu senja kelihatan kebanyakan daripada burung-
burung ini terbang pergi dari situ menuju kearah Barat — laut dan sebagaian kecil darinya terbang ke
arah Barat. Dalam tempoh kajian, Oktober 1986 hingga Ogos 1987, didapati pucung seriap (Ardea cinerea
restirostis) merupakan spesies yang terbesar bilangannya dengan jumlah maksima 58 ekor dilihat pada
bulan Julai 1987 dan ketumpatan puratanya 2 ekor sehektar. Bangau China (Egretta eulophotes) pula
merupakan spesies yang terkecil bilangannya dengan jumlah maksima sebanyak 10 ekor dan purata ketum-
patannya 0.8 ekor sehektar. Tujuh spesies mangsa yang menjadi makanan bagi burung-burung tersebut
terdiri daripada enam Famili dan diperolehi di sekitar kawasan pemakanan utama. Ikan tilapia (Oreochromis
mossambicus) adalah spesies yang terbanyak sekali. Ketumpatan purata mangsa (makanan) tersebut di-
terusan A & B masing-masing adalah 1.9 & 2.3 ekor semeter persegi permukaan air. Habitat disekitar
kawasan pemakanan utama ini adalah hutan campuran bakau minyak (Rhizophora apiculata) dan lain-
lain spesies pokok hutan paya. Spesies Eleocarpus merupakan spesies yang paling dominan di kawasan
tersebut. Pemerhatian ke atas aktiviti/kelakuan pucung seriap menunjukkan kekerapan membersih diri
berlaku kebanyakkannya pada jam 0700 hingga 0800. Terdapat dua kemuncak aktiviti mencari makan
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iaitu pada jam 1000 hingga 1100 dan jam 1600 hingga 1700. Penerbangan singkat berlaku kebanyakkan-
nya pada jam 1400 hingga 1500 iaitu semasa angin kencang ketika air mula pasang. Lebih kurang 59.7%
pucong seriap yang berkumpulan didapati mempunyai jarak jiran tertekat antara 0.2m hingga 2.0m.

INTRODUCTION

The Banjar Forest Reserve, near Bandar Baru, Kuala Selangor is considered
a disturbed forest area due to the rapid development taking place in the general
vicinity. In spite of this, a few species of herons and egrets utilise the area.
This study was carried out to establish

1) the species of herons and egrets that utilized the area and their popula-
tion density,

2) the availability of food in the area and its abundance,

3) the type of vegetation around the main feeding area, and

4) the behaviour of the grey heron (Ardea cinerea rectirostis).

STUDY AREA
The location and details of the study area are illustrated in the sketch diagram
(Figure 1 & 2). The study area, about 3 km from the town of Kuala Selangor,
is about 100 km from Kuala Lumpur. It is a stretch of mixed mangrove forest
(behind the Sultan Ibrahim mosque) comprising Rhizophora apiculata and
other species typical of brackish swamp forests. In this mixed mangrove forest
there are channels and streams running through the area. The size of the area
utilized by the herons and egrets is about 10 hectares. Channel A (Figure 2)
forms the main feeding area for the herons and egrets and most of the obser-
vations were made in and around this channel. The water depth at this point
is about 15-40 cm and the width of the channel is about 3-5m wide. There
are many tree branches overhanging channel A which provide good places
for the birds to perch and wait for their prey. This channel A is connected
to channel B and channel C. Channel B is about 1-4m width with water of
about 10 ¢cm to 30 cm in depth. The water in some parts of this channel is
stagnant and some parts are covered with mud and sand. Channel C, about
3-4m wide, is the deepest channel with water of about 80-100 cm. Here there
are no trees along the channel for the birds to perch. The edges of all chan-
nels are covered with grasses and sedges.

Channel D is separated from the other channels by a bund (bund X, Figure
2). The width of the mixed mangrove forest between channel C and bund
X is about 1 km. To the south-west of channel C is a stand of pure mangrove
forest which is separated from channel C by bund Y (Figure 2). This stand
of mangrove forest is composed mainly of Rhizophora apiculata and forms
the boundary with the Straits of Malacca. This stand is about 500m wide
measured from bund Y to the edge of the miud flat. In front of channel B
is a sand bar. To the north-east of channel D is a stretch of grasses and sedges
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about 500m wide which is flooded after heavy rains to a depth of about 30-50
cm. To the north-east of this area of grasses and sedges is a housing estate.

METHOD

1)

2)

3)

4)

Species identification and population estimate

All herons and egrets that utilized the area were identified to species level
with the aid of binoculars.

Population was estimated by direct count. Observation began in the month
of October 1986 and carried on until March 1987. After a 3 month break
more obervations were made between July and August 1987. For each
month counting was carried out between 5-7 days. The birds were observed
and counted in the morning between 0630 hours and 0900 hours and in the
evening between 1700 hours and 1930 hours. There was a total of 240 hours
of observation.

Herons and egrets prey species and their population estimate

Prey species in channel A and B were.sampled using a 4.5 sq.m cast net of
mesh size 12.7mm. Thirty samples were taken from channel A at 25m
intervals along the channel, i.e. 15 samples were taken during low tide
and another 15 samples during high tide. This was repeated in channel B.
The specimens collected were preserved in 5% formalin and sent to the
Fishery Department of University Agriculture Malaysia, Serdang, Selangor
for identification.

Vegetation analysis of the habitat around the main feeding area

Two 50m plots were set up on both sides of the channel A (the main feeding
area - Figure 2). Each of these plots was divided into four sub-plots. All the
plants in these plots with DBH of more than 4 cm were measured and speci-
mens collected for identification. The grasses and sedges along the channel
were also collected and all the specimens were sent to the institute of Forest
Research, Kepong, Selangor for identification.

Behaviour of grey herons (Ardea cinerea rectirostis)

The behaviour of two selected individual grey herons were observed using
the focal sampling method with a 10 minutes sample period and a 5 minute
sample interval. The birds were observed between 0730 hours and 1930
hours each day during the study period. This gave a total of 228 hours of
observation. The behaviour of these two herons were categorized mainly
as resting, autogrooming, feeding and flight. Other general behaviour of
grey herons such as spatial distribution of the flock in the trees, gliding
distance and duration; and the duration of calls were recorded with all
birds that could be observed.
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RESULTS

1)

iii)

Herons and egrets seen in the study area and their estimated population
density

The number and species of herons and egrets observed throughout the
study period (Table 1) showed only two species of herons in the study
area, i.e. grey herons (Ardea cinerea rectirostis) and little green heron
(Butorides striata javanica). There were three egret species i.€. the
plumed egret (Egretta intermedia), the little egret (E. garzetta) and
the chinese egret (E. eulophotes). The maximum number of 58 grey
herons were sighted in the month of July 1987 while in December 1986
only 10 birds were seen. The second most abundant species, E. garzetta
with maximum number of 27 birds, seen in July. In February, no E.
garzetta was seen in the area. Throughout the study period, E. eulop-
hotes was only seen foraging in the area in October and November
1986 and March 1987. The plumed egret (E. intermedia) was observed
throughout the study period. Figure 3 shows the species of herons and
egrets observed by month in the study area. No observations were made
in the months of April, May and June 1987.

The estimated population density of herons and egrets in the 10 hec-
tare area (Table 2) showed the highest density was for Ardea cinerea
rectirostis at 2.0 per hectare and the least density was for Egretta eulop-
hotes at 0.8 per hectare. The density for all the species was 6.0 per
hectare.

Each day the herons and egrets began arriving at the study area
around 0630 hours. During the late evening around 1930 hours, most of
these birds would fly away towards the North-west and some towards
the West.

Species and population estimate of prey of herons and egrets

The prey species and size ranges found in channel A and channel B
(Table 3a) showed the most abundant species was tilapia (Oreochromis
mossambicus) comprising 68.5% of the sample while the least abundant
species was the spotted goby (Sitgmatogobius isognathus) which com-
prised only 2% . Metapenaeus spp. seemed to be the second most abun-
dant species comprising 8.6%. The density of fish and prawns (all
species combined) per square meter of the water surface area of the
channel is given in Table 3b. The estimated density of prey species
in channel A and B are 1.95 per sq.m. and 2.3 per sq.m. respectively.
The estimated total number of prey in channel A and B are 5,490 and
1,380 respectively.

Vegetation analysis of the habitat around the main feeding area (chan-
nel A)

The analysis of the vegetation (Table 4) surrounding the main feeding
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Table 2: Estimated population density of herons and egrets.

Species Common name Number of birds Per Hectare

Min Max Average

Ardea cinerea rectirostis Grey heron 1.5 2.4 2.0
Butorides striata javanica Little green heron 1.0 1.5 1.3
Egretta intermedia Plumed egret 1.0 1.4 1.2
Egretta garzetta Little egret 1.3 1.6 1.5
Egretta eulophotes Chinese egret 0.6 0.9 0.8
Total for all species 5.0 7.0 6.0

Table 3a: Type of prey taken by the herons and egrets.

Family Species Common name Species Size caught
abundance (%) (cm)
Bagridae Mpystus vittatus Baung 2.3 4.6 - 10.0
Cichlidae Oreochromis mossambicus Tilapia 68.5 1.8-155
Cyprinodontidae Aplocheilus panchax Ikan kepala timah 4.1 1.5 - 2.0
Gobiidae Oxyurichthys spp. 7.9 8.0 - 14.8
Gobiidae Sitgmatogobius isognathus  Spotted goby 2.0 4.5 - 6.0
Migilidae Liza tade 6.6 7.5- 95
Penacidae Metapenaeus spp. Udang kaki merah 8.6 6.8 - 10.0

Table 3b: Estimated density and population of prey.

Channel Estimated total Low tide High tide Mean Estimated total
area of water (m'l Sq. Sur- (M'1 Sq. Sur- (m"Sq. number of prey
(Sq. m) face area) face area Surface area)
A 2,815 1.7 2.2 1.95 5,490
B 600 2.1 2.5 2.3 1,380

Table 4: Vegetation analysis around the main feeding area (Channel A)

Calculated Parameter Calculated value
1) Density 258,000 sq-! km
2) Relative density: (0.26 sq-' m)

a) Rhizophora apiculata 46.0%
b) Elaeocarpus spp. 45.8%
¢) Ficus spp. 4.6%
d) Excoercaria agallocha (Euphorbiaceae) 3.6%
3) Relative dorminance:
a) Rhizophora apiculata 26.0%
b) Elaeocarpus spp. 58.3%
c) Ficus spp. 10.6%
d) Excoercaria agallocha (Euphorbiaceae) 5.1%
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area (channel A) revealed the density of trees in the area was 258,000
per sq. km (0.26 per m.sq.). The species recorded were Rhizophora api-
culata, Ficus spp., Elaeocarpus spp. and Excoercaria agallocha. Rhi-
zophora apiculata had the highest relative density of 46.0% followed
by Elaeocarpus spp. 45.8%. Excoercaria agallocha had the lowest
relative density at 3.6%. However the relative dorminance of Rhizop-
hora apiculata was 26.0% compared to 58.3% for Elaeocarpus spp.
The latter is the most dominant species in the area.
Other vegetation found along the edges of this channel were shrubs,
ferns (especially Acrostichum aureum), grasses and sedges. The shrubs
species included Eupatorium odoratum, Clerodendron inerma and
Pluchia spp. The sedge species was Susevium ischium and the grass
species were Chloris barbata and Elaeocharis retroflexa.

iv) Activity of grey heron (Ardea cinerea rectirostis) at the feeding site
(along channel A and B)
The activity pattern of the grey heron (Table 5) was divided into resting,
autogrooming, feeding and short flights. The frequency of autogroo-
ming/preening (Table 5) seemed to be highest between 0700 hours
-0800 hours, i.e. about 30.4% of this activity took place during this
period. Autogrooming was lowest between 1400 hours - 1500 hours.

Table 5: Frequency of grey heron activities at the feeding site.

Activity Resting Autogrooming Feeding Short flight
Time /
0700 - 0800 69.6 304 0.0 0.0
0800 - 0900 60.2 23.6 7.3 8.9
0900 - 1000 56.8 15.1 13.9 14.2
1000 - 1100 34.0 22.7 350 8.3
1100 - 1200 46.7 26.6 22.5 4.2
1200 - 1300 56.3 20.4 3.7 19.6
1300 - 1400 65.8 11.5 11.1 11.1
1400 - 1500 56.4 7.2 0.0 36.4
1500 - 1600 59.7 16.8 3.3 20.2
1600 - 1700 59.4 12.1 28.5 0.0
1700 - 1800 45.6 24.9 21.2 8.3
1800 - 1900 74.3 15.6 0.0 10.1
1900 - 1930 86.2 9.8 0.0 4.0
RESTING: Perching with head tuck in/stretch out, standing in water or on the ground.

AUTOGROOMING: Preening
Wing stretch
Scratching
FEEDING: Searching/catching/eating prey in water or mud.
SHORT FLIGHT: Flying from one side of the channel to the other side of the channel.
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There seemed to be three peaks for resting. These were around 0700
- 0800 hours, 1300 - 1400 hours and 1900 - 1930 hours. Two noticeable
peaks for feeding occurred between 1000 hours - 1100 hours and 1600
hours - 1700 hours. No feeding was observed between 0700 - 0800
hours, 1400 - 2500 hours and in the late evening after 1800 hours.
Short flights occurred mostly between 1400 - 1500 hours and then
decreased to zero between 1600 - 1700 hours.

Some other general observations made on the behaviour of grey herons are
shown in Table 6a and 6b. The nearest neighbour distance observed was about
0.2m. Some 59.7% of birds in the flock under observation had a nearest
neighbour distance between 0.2m - 2.0m, 30.4% between 2-4m, 6.4% bet-
ween 4-6m and the rest are beyond 6 meters. Birds were observed to glide
before perching on trees. The minimum gliding time recorded was 9.0 sec and
the maximum was about 39.5 sec. The minimum and maximum gliding
distances observed were 80m and 400m respectively. The minimum and max-
imum duration of calls were 2.0 sec and 9.0 sec respectively.

Table 6a: General behaviour of grey heton (Ardea cinerea rectirostis)

Behaviour Flock Spatial distri- Gliding time Gliding distance Calling
bution in trees before perching before perching duration
(meter) (second) (meter) (second)
Measurement
Minimum 0.2 9.0 80.0 2.0
Maximum 12.0 39.5 400.0 9.0
Mean 2.6 18.4 115.7 3.6
Standard deviation 1.8 8.3 89.0 1.6

Table 6b: General behaviour of grey heron (Ardea cinerea rectirostis).

Flock Spatial distribution (M) in trees Percentage
0- 2 59.7
2- 4 30.4
4- 6 6.4
6- 8 2.1
8-10 0.9
10 - 12 0.5

DISCUSSION AND CONCLUSION

Although the study area at the Banjar Forest Reserve is quite near to housing
estate (about 1 km) and therefore exposed to human disturbance, two species
of herons and three species of egrets still utilize the area. Observation should
be further continued to find out any change in the number and composition
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of herons and egrets utilizing the area as the nearby urbanisation gets closer.
Prey species should be further sampled to see whether there are any changes
in prey composition and abundance caused by human activity and to evaluate
whether such activity affects the prey species directly or indirectly by affec-
ting the mangrove. The Eleocarpus spp. which forms the dominant species
around the feeding site has replaced much of the mangrove vegetation that
once dominated the area. According to Short and Cooper (1985), a great blue
heron appeared to be tolerant to human habitation and activities at a distance
of about 100m from a foraging area. This human activity included occasional,
slow moving, vehicular traffic within 50m of the foraging area.

The study area seemed to be a major feeding site for the egrets and herons
since the birds arrived in the early morning and stayed there to feed until late
evening. The main flock flew away to the north-west and a small group to
the south-west probably to their heronry or roosting area for the night. In
order to ascertain this, these flights should be tracked by aircraft. It is im-
portant to locate the heronry or roosting area to know how far these birds
have to fly in order to feed. Hopkins Jr. (1975) observed the longest flight
distance of a heron between heronry/roost to feeding ground is about 40 km,
and Caldwell (1986) found herons often foraged on a series of inlets in
mangrove on Galeta Island (Panama) 2 km from their roost.

Social feeding is strongly correlated with colonial nesting (Krebs 1978),
and a potential feeding site is valuable only if it is within ‘‘commuting’’ distance
of an active heronry.

In future the heronry of these birds should be located to see whether the
observed foraging place in the study area at the Banjar Forest Reserve is within
“‘commuting’’ distance of an active heronry. A survey should also be con-
ducted to evaluate the importance of the study area as a foraging site for the
herons in the area.
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ABSTRACT

A female sumatran rhinoceros which was caught on February 8, 1987 at Tenggaroh, Johor gave birth
to a female calf at the Malacca Zoo. The history of the parent, the observation and measurement made
on the calf are discussed.

ABSTRAK

Seekor badak sumatra yang telah ditangkap pada 8 Februari, 1987 di Tenggaroh, Johor telah melahirkan
seekor anak betina di Zoo Melaka. Latar belakang ibu, pemerhatian dan ukuran-ukuran yang telah dibuat
dibincang.

INTRODUCTION

A female Sumatran rhinoceros (Dicerorhinus sumatrensis sumatrensis) was
born in captivity at the Malacca Zoo on May 23, 1987. The birth of this Suma-
tran rhinoceros in captivity is believed to be the first in this century. Three
other captive births have been recorded in the nineteenth century. The first
one was in December 1872, born in a den on a steamship at the Victoria Docks,
England (Bartlett, 1873). The second birth was at Alipore, Calcutta, on January
30, 1889, a hybrid from a Dicerorhinus sumatrensis lasiotis and a Dicerorhinus
sumatrensis sumatrensis (Reynolds, 1960). The third birth occurred in Feb-
ruary, 1895 when a female subspecies (Dicerorhinus sumatrensis lasiotis, bred
in the wild, gave birth to a calf in Calcutta (Reynolds, 1960).

This endangered species is included in the list of totally protected animals
under the Malaysian Wildlife Protection Act 76/72. In Malaysia, its popula-
tion in the wild is estimated between 70 to 100 individuals (Flynn & Abdullah,
1984 and Khan, 1987).

The new born rhinoceros provided a rare opportunity for research and
monitoring of growth and development of an individual. The birth is part
of an intensive captive breeding program for the endangered species in Malay-
sia. The purpose of this paper was to present part of the observations made
on the pregnant female rhinoceros and her new born female calf.

HISTORY OF THE PARENT
On February 8, 1986, a large female Sumatran rhinoceros, weighing about
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590 kg. was caught in a pitfall trap located on an old logging road at Teng-
garoh, Johore. The site is about one kilometer from the South China Sea on
the east and three kilometers from a new oil palm plantation to the west.

On February 10, after about 60 hours in the pit, the animal was crated
and transported to the Malacca Zoo. From the first time the rhinoceros was
sighted in the pit until she reached the zoo, food such as apples, pears, and
leaves from Macaranga sp. and Artocarpus sp. and water were offered regular-
ly. Feeding and bathing helped to reduce the animal’s aggressive activities
while in the pit and during transportation.

The animal, named Rima, was then transferred into a confinement crate
measuring 4.88 x 1.07 x 1.68 m for a period of 14 days. Rima was docile
and responded to hand feeding.

She was then transferred into a temporary wooden paddock about 10
m wide and 15 m long, alternatively sharing the compound with another female
rhinoceros called Jeram. On October 2, 1986, Rima was transferred into a
new and larger enclosure at the zoo.

After about a month in captivity, her behaviour changed drastically. Rima
became aggressive and sensitive to human contact. Her aggressive behaviour
was manifested by loud nasal blow, rubbing the objects in the enclosure and
charging at any intruder. Frequent whistling indicated that the animal was
demanding food or was bored.

On February 13, 1987, an outbreak of salmonellosis at the Malacca Zoo
forced a temporary relocation of Rima to Sungei Dusun Wildlife Reserve,
about 300 km North of the zoo. She was confined for 10 days in a transport
crate before being released into a temporary enclosure. While in the crate,
endoparasite (strongyles and strongyloides) count increased drastically within
seven days. She was treated with mebendazole (20 g) and tribressen boluses
were administered twice daily for five days as a prophylactic against the patho-
genic salmonella. She was intolerant during hand feeding and required a pail
of water be poured on her dorsum to initiate defecation. When released into
the temporary enclosure, she was observed to be more aggressive and intolerant
to any intruders and keepers. In early April 1987, Rima was sent back to the
Malacca Zoo.

Later, on May 10, 1987, swelling of the vulva was observed along with
the change in coloration from light brown to purplish red. In addition, the
mammary glands became engorged. The animal’s reduction in food intake
was observed. After 469 days in captivity, Rima gave birth to a female calf
in the early hours on May 23, 1987. The birth was unassisted and unattended.
On first encounter with the keeper, the calf was docile and manageable.

OBSERVATIONS AND MEASUREMENTS OF THE CALF
Although the animal’s pregnancy was unsuspected, the health condition and
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maintenance of the female rhino (Rima) was observed and recorded by ve-
terinarians, researchers and keepers. Thus, the observation prior to birth was
rather accidental while the reseacher conducted investigations on the behaviour,
endo-parasites and other aspects of management.

On May 23, 1987, at 0700 hours Rima was seen with the calf in the night
stall number three. The mother and her calf were kept under a 24-hour obser-
vation by a team of two to four workers. Twenty-four hours surveillance con-
tinued until early July, 1987.

Physical examination and measurement of the newborn was conducted
in the rhinoceros enclosure from May 23 until May 25. The examination was
made possible by means of physical restraint of the calf (Zainal, Z.Z in prep.).
The calf was physically restrained by gently stroking the perenium, under and
the medial thighs for a few minutes. Minah responded by being inactive, erec-
ting the tail horizontally and subsequently she sat on sternal and laid down
laterally. Initially, the eyes widened but later closed completely when she fell
into deep sleep except for frequent squirt of urination. Rima was cooperative
and tolerant while the reseacher handled her calf.

Body weight was measured by using Tru-Test AG350 electronic weighing
scale (trade name, manufactured by Tru-Test Distributors Ltd., 241 Ti Rakau
Drive, East Tamaki, New Zealand). A vernier caliper was used to measure
the maximum width of the fore and hind limbs and digits one to three.

The new born Sumatran rhinoceros calf weighed 24 kg. and had soft,
pliable skin covered with small wrinkled hairs. The total length was 920 mm.
which included head length (120 mm.), body length (600 mm.) and tail length
(200 mm.). The shoulder height, chest girth, neck girth and ear length were
450 mm., 750 mm., 170 mm., and 100 mm. respectively.

The maximum width between digit one to three of the standing fore and
hind feet were 85.5 mm. and 82.9 mm. respectively. The maximum width bet-
ween digit one to digit three of the sitting fore and hind feet were 81.3 mm.
and 76.1 mm. respectively. The tip of the hooves were coarse and horny and
curved inwards. The sole was tender and smooth.

Body hair was unevenly distributed, black and dark brown in color. The
length of the hair was 10 to 28 cm. Very dense hair was recorded at the ven-
tral abdomen, metacarpus, metatarsus and ear region. Dense hair was noted
at the flank, rump-region of femur, tibia and fibula region, forehead and region
behind the eyes. Moderately dense hair was noted at the dorsum region of
thoracic, cervical and lumbar, below the neck and lower mandible. Sparsely
distributed hair was recorded at inner thigh, pelvis, inner ear, ear base and
anterior to the eyes. No hair was noted at the vulva, anus and sole.

Unlike the adult rhinoceros, the horns were not developed in the calf;
however, the anterior horn bud was apparent. The diameter of the base was
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23.4 mm. and the height of the tip was 10 mm. The horn bud was smooth and
soft.

The skin folds which are the distinguishing feature of the Sumatran rhino-
ceros were present. The anterior fold was prominent but the posterior fold
was barely developed.

Eye pigmentation was dark blue in the centre and blue at the margins.
In contrast, the eyes of its parent were blue in the centre with brown irises.
The tail tip curled to the right, a trait also present in the mother. The um-
bilical cord was attached and about 110 mm. in length. The vulva was oval
with flabby and shrunken lips.

Two types of vocalization made by the new born calf were whining and
whistling. Vocalisation was always in a slow one or two-toned manner.

The calf urinated about 0.33 litre which was colourless. The first faeces
excreted on May 24 was soft, yellowish brown, and weighed 330 gm.

After birth the calf was monitored closely. Her umbilicus was swabbed
with tincture of iodine. It was only on the third day that the remnant of the
umbilicus dropped leaving a concentric, thickened skin. All abrasions were
treated topically with acriflavin solution.
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A STUDY OF SPECIES COMPOSITION AND BEHAVIOUR
OF SYMPATRIC HORNBILLS IN BESOUT, PERAK

by
Pan Khang Aun

ABSTRACT

Five species of hornbills, the Southern Pied hornbill (Anthracoceros coronatus), the Rhinoceros hornbill
(Buceros rhinoceros), the Black horbill (Anthracoceros malayanus), the Bushy-crested hornbill (Annorhinus
galeritus) and the Wreathed hornbill (Rhyticeros corrugatus) were found in Besout, Perak. Among the
behavior described were fruit eating, travelling, preening, resting, calling and hopping. Frequencies of
such activities by individual species of hornbills were duly recorded and analysed using the Chi-square method.

ABSTRAK

Lima spesis burung enggang iaitu Enggang Kelingking, Enggang Badak, Enggang Belukar, Enggang
Gatal Birah dan Enggang Gunung telah dikesan di Besout, Perak. Antara jenis kelakuan yang dibincangkan
jalah makan buah-buahan, terbang, gosok badan, berihat dan melompat. Kekerapan aktiviti-aktiviti tersebut
vang dilakukan oleh individu burung enggang telah dicatat dan dianalisa dengan menggunakan cara ‘Chi-
square’.

INTRODUCTION

Hornbills (Bucerotidae) are moderately large to large supracanopy birds that
are found in Africa, Southeast Asia extending to the Solomon and Papua New
Guinea (Chasen, 1939 and Robinson, 1927). In Peninsular Malaysia the status
of hornbills is threatened due to poaching and habitat destruction. Large areas
of forest were indiscriminately cleared before the inception of scientific forest
management in our country. The situation is further aggravated with the rapid
conversion of large forest areas for agricultural development. These have un-
doubtedly created an undesirable impact on the hornbills’ habitat. As a result
of these potential hazards to the survival of these hornbills in the country,
these birds are now protected under the Wildlife Act of 1972. Currently, all
the 11 species of hornbills are listed in Appendix 3 as totally protected. Such
listing protects such birds from being hunted or traded.

Meanwhile, with the inception of the Forest Policy which only allows selec-
tive logging to be practised, merchantable trees with certain minimum diameters
at breast height are felled, leaving many other trees standing in situ. Such pro-
vision incidentally ensures sufficient fruit trees and dead trees which provide
food and shelter for the hornbills.

Further knowledge of ecological requirements of hornbills are necessary
to ensure their conservation. Until recently, little was known on the breeding
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biology, population density of each species and their occurrence in various
forest types. Since vast areas of forest have been converted to agricultural
land which now share the common boundaries with the forest, the perfor-
mance of these hornbills in such areas must be known in order to formulate
further conservation plans. Therefore, the aim of this study is to study the
behaviour of sympatric hornbills that share the same habitat.

STUDY AREA

An area of about 30 ha (1500m x 200m) in the Federal Land Development
Authority (FELDA) scheme, Gunung Besout 5, Perak was chosen as the study
area for a three month period. The criteria used in selecting the study area
were proximity to headquarters, good infrastructure and the presence of horn-
bills. At the time of study, about 20,000 ha. were planted with oil palm and
an equal amount of remaining land was still under forest. The forest here is
classified as peat swamp forest.

This forest contained a substantial number of dead trees and fruit trees
at a reasonable distance from villages. Both these factors are necessary for
the hornbills to rest and feed. At the time of the study, there were no FELDA
settlers and the estate was managed by a handful of key personnel. Hence, dis-
turbance was minimal except for passing lorries. There was also a certain
amount of hunting particularly at dusk and during weekends.

The study area is rich in wildlife as it contains an ‘island’ of remnant
forest. Among the fauna present in the study area were white-handed gibbon,
short-tailed macaque, long-tailed macaque, monitor lizard, squirrels, small-
clawed otter, civet cat, leopard cat, sambar deer, lesser mousedeer, wild boar
and elephant. Other frugivorous birds that were present included the hill myna,
the green-winged pigeon, parrots and broadbills. In addition to the list of avi-
fauna present were the racket-tailed drongo, the jungle fowl, pheasants, swifts,
the brahminy kite, crows, kingfishers, night-jars and munias.

METHODS
The method adopted in this study followed that of Kemp & Kemp (1974) and
Leighton (1982) which involved both direct and indirect observations. First,
an area of 1500 m x 200 m was demarcated. Hornbill activities were observed
daily commencing from 0600 hrs. to 1800 hrs. To determine the roosting habits
of some hornbills, observation time was extended beyond 1800 hours. In the
case of rain, the duration of observation was shortened due to poor visibility.
Direct field observation involved traversing the demarcated area in order
to establish the presence of hornbills. Once the hornbills were located, the
species, number in the group and their activities were noted. Some hornbills
were extremely shy and usually flew away when attempts to venture near them
were made. Nevertheless, with time the hornbills showed some adaption to
the observers’ presence. Since the flight of most hornbills is noisy and they
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normally shift between trees or hop along the boughs before flying, keeping
tabs on a bird was relatively easy once contact had been established. This led
the observer to fruit trees as well as to the nests of hornbills. However, it
was impossible to follow these birds once they flew a long distance unless
such a flight was made across an open area.

Another direct approath employed in this study was waiting under fruiting
or nesting trees known to be used by hornbills. In such instances, the observer
hid in the undergrowth near the vicinity of the fruiting or nesting tree and waited
for the arrival of the birds to start their feeding or to attend to the nestling.

Hornbills have distinctive flight and resting calls. This was used to iden-
tify species even when they were not seen. The distinctive noise of the flight
feathers of hornbills in flight was also a useful idemtification tool.

RESULTS
Throughout the study, five species of hornbills were encountered namely the
Southern Pied hornbill (Anthracoceros caronatus), the Rhinoceros hornbill
(Buceros bicornis), the Black hornbill (Anthracoceros malayanus), the Bushy
crested hornbill (Annorhinus galeritus) and the Wreathed hornbill (Rhyticeros
undulatus).

Table 1 shows the frequency of group size of the five hornbill species
observed in Besout, Perak. Hornbills whose group size was one and two in-
dividuals were most commonly seen with all species except the bushy crested
hornbill and the wreathed hornbill. The bushy crested hornbill was the only
species of hornbill that was observed to congregate in larger groups from seven.
to eight individuals. Statistical analysis (Chi-square = 599, df = 28, p<0.05)
indicates that there are highly significant differences between group sizes of
6, 7, and 8 individuals with the bushy crested hornbill. Similarly, high signifi-
cant differences were also observed in group size of 3 individuals of wreathed
hornbill; the species which was least commonly found in the study area.

Results in Table 2 to Table 6 show the frequency of activities of the five
species of hornbill for different times of the day. Peak of activities were ob-
served at dawn and dusk in the cases of the rhinocerous hornbills and the black
hornbills. In comparison, both southern pied hornbill and bushy crested horn-
bill had only one peak in the early morning while the wreathed hornbill’s peak
of activity occurred in the late evening. All the hornbill species showed low
levels of activity during mid-day from 1200 to 1400 hrs. The activities that
were most frequent in the southern pied hornbill and rhinoceros hornbill were
preening and calling. The most frequent activity recorded in the cases of the
black hornbill, the bushy crested hornbill and the wreathed hornbill was flying.

DISCUSSION
Fruit eating behaviour
Observations on the fruit eating behaviour of several species of hornbills were
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Table 1: Frequency of group size sightings of hornbills.

Group size
SPECIES 1 2 3 4 5 6 7 8
SPH 150 210 25 15 12 4 0 0
RH 91 | 215 1 12 0 S 0 0
BH 60 18 5 5 0 S 0
BCH S 0 4 5 1 18 6
WH 0 3 5 0 0 2 0 0

Table 2: Frequency of activity sightings of southern pied hornbill (SPH).

Frequency of activities
Time Fruit eating |{Travelling | Preening Resting | Calling | Hopping
0600—0800 23 113 5 49 42 16
0800—1000 S 59 206 24 11 3
1000—1200 5 30 135 2 19 8
1200—1400 1 33 2 19 24 5
1400—1600 3 31 1 7 40 4
1600—1800 2 50 6 15 16 9

Table 3: Frequency of activity sightings of rhinoceros hornbill (RH).

Frequency of activities
Time Fruit eating | Travelling | Preening | Resting | Calling | Hopping
0600—0800 60 44 10 8 66 7
0800—1000 8 32 123 17 46 0
1000—1200 S 6 0 4 21 0
1200—1400 0 6 0 S 24 0
1400—1600 142 16 20 13 41 65
1600—1800 0 18 0 12 113 S
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Table 4: Frequency of activity sightings of black hornbill (BH).

Frequency of activities
Time Fruit eating | Travelling | Preening | Resting | Calling | Hopping
0600—0800 1 28 1 11 10 2
0800—1000 0 16 3 1 12 3
1000—1200 0 12 0 4 S 0
1200—1400 2 2 0 0 0 0
1400—1600 0 4 0 2 5 0
1600—1800 0 17 1 10 24 4

Table 5: Frequency of activity sightings of bushy crested hornbill (BCH).

Frequency of activities

Time Fruit eating | Travelling | Preening | Resting | Calling
0600—0800 47 59 7 35 27
0800—1000 6 45 0 36 11
1000—1200 0 14 0 0 0
1200—1400 4 S 0 0 S
1400—1600 21 6 0 0 0
1600—1800 0 2 0 0 18

Table 6: Frequency of activity sightings of wreathed hornbill (WH).

Frequency of activities

Time Travelling Resting Calling
0600—0800 4 0 0
1600—1800 25 15 1
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possible when of the pairs of Rhinoceros hornbills were followed by the author
to some fruiting trees (Ficus spp) in the study area. Scveral days were spent
observing these frugivorous birds from a well camouflaged position underneath
the tree. Among the 5 species present in the study area, only the Rhinoceros
hornbill and the Bushy-crested hornbill made frequent visits to the fruiting
tree. While the Black hornbill did not actually feed on the fruit, it was observed
on several occasions attempting to perch on the tree. For unknown reasons
(possibly disturbances by passing vehicles and/or the observer’s presence),
the Black hornbill only flew above the tree. Both the Southern Pied hornbill
and Wreathed hornbill were not observed near or on the fruiting tree at all.

The fruit eating behaviour of the Rhinoceros hornbill is rather unique.
Despite having a comparatively large body, they were gentle feeders, picking
only ripe fruits one at a time. A ripe fruit was often picked up with the tip
of the bill, thrown up in the air and gently caught straight down the throat.
Feeding usually took place at the top of the canopy of the fruiting tree even
though subsequent observations at Sg. Dusun Game Reserve showed that they
also feed at lower levels of the canopy. While feeding, several of the birds
were also seen preening themselves intermittently. Most preening was perform-
ed on the breast and wing, with frequent rubbing of the beak against the bran-
ches and the rubbing of the beak and casque on the uropygial gland. The
Rhinoceros hornbill spent an average of 35 minutes feeding at which time
an average of 250 fruits (average fruit size = 11 x 7 mm) were taken during
each round of feeding. It appeared that the Rhinoceros hornbill stayed around
the vicinity of the fruiting tree for the whole day and only flew away a long dis-
tance in the evening in the direction from which it had arrived earlier that day.

In contrast, the Bushy-crested hornbill are voracious feeders and feed
by aggressively pulling the fruits from their stalks. The Bushy-crested horn-
bill feed communally (Kemp & Kemp 1974; Leighton 1982; Chasen 1939) and
they were often distributed throughout the canopy of the tree. They are ex-
tremely shy birds but were easily adapted to the observer’s presence. However
usually they flew away when the slightest movement on the part of the observer.
On the other hand, the Rhinoceros hornbill seemed to be undisturbed by the
observer as well as the passing vehicles.

Interspecific competition for food was not evident since these two species
of hornbills did not feed at the same time. The Bushy-crested hornbill only
fed after the Rhinoceros hornbill had left. Similarly, when Rhinoceros horn-
bills returned to feed again, the Bushy-crested hornbills were no longer around.
On the whole, the Rhinoceros hornbill appeared to feed more frequently on
the fruiting tree than Bushy-crested hornbill.

Intraspecific competition was more apparent. While the Rhinoceros horn-
bill or Bushy-crested hornbill was feeding, all other smaller frugivorous birds
were not around or were invariably chased away. On one occasion, a few Hill
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