
JOURNAL OF WILDLIFE AND PARKS
Published by Department of Wildlife and National Parks (DWNP) Peninsular Malaysia
Published 2014

MANAGEMENT BOARD

Advisor
Dato’ Abd. Rasid Samsudin
Director of General, DWNP

Chairperson
Dato’ Misliah Mohamad Basir

Deputy Director General I, DWNP

Members
Dato’ Dr. Zaaba Zainol Abidin
Tn.Hj.Zainuddin Ab Shukor

Shabrina Mohd Shariff
Burhanuddin Mohd Nor

Salman Hj Saaban
Loo Kean Seong

DWNP

Editor-In-Chief
Dr. Sivananthan T.Elagupillay

DWNP

Editorial Board
Prof. Emeritus Dr. Yong Hoi Sen, University of Malaya

Prof. Dr. Shukor Md. Nor, University Kebangsaan Malaysia
Jeffrine Rovie Ryan Japning, DWNP

Kayal Vizi Karuppannan, DWNP

Secretariat
Tan Poai Ean
Rahmah Ilias

David Magintan
Adnan Ismail

Frankie Thomas Sitam

HONORARY ADVISOR
Dr. Lim Boo Liat

General Correspondence:  Director General
Department of Wildlife and National Parks (DWNP) / PERHILITAN, Peninsular Malaysia, KM 10, 
Jalan Cheras, 56100 Kuala Lumpur, Malaysia.
Tel: 03-90866800 Fax: 03-90752873
Email: journal@wildlife.gov.my    Website: www.wildlife.gov.my

Authorisation has been granted to the DWNP to reproduce these pages. 

Printed by Universal Iprint Sdn Bhd. Kuala Lumpur





iii

Journal of Wildlife and Parks
Vol. XXVIII (2014)
ISSN 0121-8126
  
CONTENTS 
FULL PAPER PAGE

Hairul, M.S. & Shahrul Anuar, M.S.
Developmental Stages of Southern River Terrapin (Batagur affinis) 
in Wildlife Conservation Center Bota Kanan, Perak, Malaysia 1 – 7

Karuppannan, K.V., Magintan, D., Rahmah, I., Tan, P.E., 
Norfariza, M.K., Mahathir, M., Noorazleen, M.K.,   
Muhammad Fadlii, Y., Khirull Anuar, Charles, K.S., Azroie, D., 
Emilia, E.J., Abdul Rahman, A., Mohd Hapiz, M. & Ahmad Faizal, A.
Wildlife Survey in Taman Rimba Bukit Kerinchi 
Lembah Pantai, Kuala Lumpur, Malaysia 9 – 18

Mahathir, M., Magintan, D., Rahmah, I., Donny, Y.,  
Abu Zahrim, I., Simpson, B. & Sanusi, M. 
Experience on Capturing and Translocating Displaced Tapir from Kg Mertang
Kuala Pilah and Kg Purun, Tanjung Ipoh, Negeri Sembilan to
Krau Wildlife Reserve, Pahang, Malaysia 19 – 23

Badmanathan Munisamy, Muhamad Aminnurdin Bin Ahmad Lotffi  &
Mohd Faiz Bin Abd Halim.
Notes on Herpetofauna in Kuala Sungai Serloh, Krau Wildlife Reserve,
Pahang, Malaysia  25 – 30

Noor Izwan, A. & Amirrudin, B.A.
Diversity of Ants (Hymenoptera: Formicidae) at Kuala Lompat, 
Krau Wildlife Reserve, Pahang, Malaysia 31 – 39

Duncan Ai Lang, David Bakewell & Maketab Mohamed
A National Red List for the Birds of Malaysia 41 – 49

Tan Choo Eng, Lim Kim Chye & Lim Kheng Hong
Bedong, Kedah - A Major Raptor Migration Site in Peninsular Malaysia 51 – 61

Nur Afny Syazwany Abu Zarim & Amirrudin B. Ahmad
Checklist of Butterfly Fauna at Kuala Lompat, Krau Wildlife Reserve,
Pahang, Malaysia  63 – 72



iv

CONTENTS 
FULL PAPER  PAGE

Chee Yen Choong
Odonata (Insecta) Fauna of Krau Wildlife Reserve, Pahang, Malaysia 73 – 80

Mohd. Norfaizal, G., Azuan, A., Masrom, H. & Omar, Y.
Flora Diversity of Sungai Teris, Krau Wildlife Reserve, Pahang, Malaysia 81 – 91

Lim Kim Chye, Lim Aun Tiah & Khoo Swee Seng
Harrier Species and Counts at a Paddyland Roost 
in Seberang Perak, Malaysia 93 – 104

Muhammad Nawaz Rajpar & Mohamed Zakaria
Effects of Habitat Characteristics on Waterbird 
Distribution and Richness in Wetland Ecosystem of Malaysia 105 – 120

M. Izzat-Husna, Syed A. Rizal & Amirrudin B.A.
Notes on Scorpion Fauna in Kuala Lompat, Krau Wildlife Reserve, Pahang, Malaysia 121 – 129

Goh, T.G.
Preliminary Survey of Dung Beetle Diversity in Krau Wildlife Reserve,
Pahang, Malaysia  131 – 136

CONTENTS
SHORT NOTES

Tan, P.E., Mohd Faiz, A.H., Menoty, A. & Mohd Faizal, I.D. 
Short Note on the Malayan Slug-Eating Snake 
(Asthenodipsas malaccanus) at Krau Wildlife Reserve, Pahang, Malaysia 137 – 138

Tan, P.E, Norazlinda A.R., Rosedan M.A., Abdullah, Z.Y. & David, M.
New Locality Records of the Monkey-Footed Rat (Pithecheir parvus) and 
Crab-Eating Mongoose (Herpestes urva) in Kuala Lompat, Krau 
Wildlife Reserve, Pahang, Malaysia through Cage-Trapping Surveys 139 – 140

Ibrahim, J., Yap, C.H., Amirah, H. & Azmeer, A.B.
Amphibian Density and Diversity in a Disturbed Habitat
in Belum Temengor Forest Complex, Perak, Malaysia 141 – 143                   



Journal of Wildlife and Parks (2014) 28 : 1-7 1

DEVELOPMENTAL STAGES OF SOUTHERN RIVER TERRAPIN (Batagur affinis) IN 
WILDLIFE CONVERSATION CENTER BOTA KANAN, PERAK, MALAYSIA

Hairul, M.S.*1,2 & Shahrul Anuar, M.S. 1

1School of Biological Sciences, Universiti Sains Malaysia, 11800 USM, Penang, Malaysia
2Department of Wildlife and National Parks (DWNP) Peninsular Malaysia,

KM 10, Jalan Cheras, 56100 Kuala Lumpur

*Corresponding author: hairul@wildlife.gov.my

ABSTRACT

The developmental stages of River Terrapin, Batagur affinis were studied in the Wildlife Conservation 
Center at Bota Kanan, Perak. The main objectives of this study were to investigate the eggs morphometric 
of B. affinis, and to investigate the growth rate of B. affinis hatchlings. The parameters of hatchling 
growth and eggs were measured using digital callipers. A Pearson’s coefficient test was carried out to 
determine correlation between weight and egg size. The large size of the eggs showed that the eggs do 
not necessarily heavier. The results shows that no correlation between egg size and egg weight. This 
study found an optimum growth of the hatchlings development, which is in the third to fifth weeks.

Keywords: Batagur affinis, egg size, correlation, growth rate, morphometric, weight size.

INTRODUCTION

The river terrapin, Batagur affinis or locally known as “tuntung” is one of the world’s most critically 
endangered terrapins. This terrapin inhabits coastal rivers, estuaries and mangrove swamps from East 
India and Bangladesh and Eastward to Myanmar, and possibly Western Thailand. Population from 
the Peninsula Malaysia and Sumatra, traditionally treated as conspecific, turned out to represent the 
distinct species B. affinis (Cantor, 1847). This species recently recognized as closely related species 
with B. baska (Ernst and Barbour 1989; Iverson et al., 1992; Praschag et al., 2007). 

Morphologically, Batagur baska is highly distinct from B. affinis (Praschag et al., 2007; 2008). 
Batagur affinis from the East and West Coasts of the Peninsular Malaysia are also known to be differed 
morphologically (Moll, 1980). External morphology of the estuarine Batagur male and female is 
based on personal observations and data by Anderson (1879), Rashid and Swingland (1997), and Moll 
(1980). They were proved that the male B. baska has elongated and pointed head with upturned snout, 
black head, pale bluish colour around nostrils area, the rest of the head and distal part of the neck is 
deep black, passing into rich crimson at the base of the neck, iris matte with greenish yellow, forelimbs 
with brilliant rosy carmine, hind limbs, tail and thighs in dull reddish purple colour. Carapace during 
mating season is rich brown to reddish, and in some individuals is slightly marbled with darker lines, 
plastron having a rosy yellow tint.

Generally, the B. affinis are largely herbivorous in the wild (Smith, 1931; Hendrickson, 1961; Moll, 
1978). B. affinis juveniles have been reported to be omnivores. The hatchlings are more carnivores, eat 
molluscs to gain enough calcium, but turn to be herbivorous when reach adult (Moll, 1984). 

The majority of terrapins hatch eggs in the sand (Risley, 1933). The nest site was deeply shaded 
(Anderson, 1958). The substrate forming the nest may vary from sand to clay (Vestjens, 1977). It 
may be high water holding capacity because of an abundance of organic material or it may present 
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an exceedingly dry condition. The varied locations of incubating eggs suggest that the embryos 
development can stand diverse microclimate conditions (Pifano, 1960). Thermal tolerances onto eggs 
probably depend on a multitude of variables. 

Main objectives of this study are to investigate the eggs morphometric of B. affinis and to investigate 
the growth rate of its hatchlings.

METHODOLOGY

Study site

The study was conducted in the Wildlife Conservation Center at Bota Kanan, Perak. The river terrapin 
captive breeding program was initiated in 1968, to study and understand the behaviour of this species. 
In 1977, Department of Wildlife and National Park (PERHILITAN) Perak State, has established a 
conservation centre next to the sandy bank. The programme has successfully managed to hatch captive 
eggs since 1980 (Ministry of Natural Resources and Environment, 2011).

Measurements

The terrapin hatchlings were weighed using digital scales. The Carapace Length (LC), Carapace Width 
(WC), Plastron Length (LP) and Plastron Width (WP) were measured using digital calliper for terrapin 
hatchlings. There are two methods for terrapin shell measurement: curved and linear measurement. 
Terrapins were marked with paint on their carapace to avoid double captured.

Terrapin eggs

The data on the egg was taken randomly based on egg weight and egg size from different nests. Eggs 
per nest were measured before translocated to the nesting site. Eggs weight was weighed with digital 
scales, and egg size was measured using a digital calliper.

Rates of hatchlings growth

An experimental rate of hatchling growth was carried out every two weeks from February 4th, 2011. 
The study has started on the first day of the hatched and ended at the week of seven (March 18, 2011). 
The study involved 15 hatchlings that were placed in a square plastic basin (38 x 30 x13 cm). Water is 
poured approximately half-filled in a basin, and hatchlings were put inside the basin and placed in 
a room. Each terrapin was marked with numbers started 1-15 on the top of turtle plastron. Physical 
measurements and weight are recorded. In addition, the food (Ipomea aquatica and “tilapia” fish 
pallet) was provided every morning, the diets were based on a specific rate (four percent (%) of a body 
weight). 

Statistical analysis

Pearson’s correlation coefficient was used to test the relationship between two variables; egg 
weight and egg size.
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RESULTS

Hatchlings growth rate

The overall mean size of hatchlings increased every two weeks. This situation indicates that hatchlings 
were raised until week seven. The growth rate of hatchlings increasing week by week with a maximum 
reached of 77.57g in the final week of study. All morphometric data is shown in Table 1.

Table 1. Hatchlings morphometric data analysis

Week Standard Mean Std. Deviation Minimum Maximum

1 LC (mm) 66.62 3.414 57.89 71.04
WC (mm) 67.69 2.27 64.92 73.18
LP (mm) 59.2 2.375 55.3 63.25
WP (mm) 23.41 1.264 21.73 26

W (g) 48.61 4.914 42 58
3 LC (mm) 69.89 2.508 66.39 73.69

WC (mm) 69.88 2.511 67.57 76
LP (mm) 61.63 2.465 57.66 66.14
WP (mm) 24.33 0.875 23.11 26.15

W (g) 55.6 5.501 49 68
5 LC (mm) 75.15 2.518 71.3 79.56

WC (mm) 73.86 2.428 71.21 80.48
LP (mm) 66.22 2.669 61.82 71.48
WP (mm) 26.18 0.992 24.66 28.61

W (g) 70.23 6.359 61.6 84.4
7 LC (mm) 77.63 2.513 73.66 80.98

WC (mm) 75.46 2.395 72.77 81.8
LP (mm) 68 2.777 63.63 72.7
WP (mm) 26.5 1.125 24.88 29.33

 W (g) 77.57 7.049 66.3 88.2

Notes: LC=Length of carapace; WC=Width of carapace; LP=Length of plastron; WP=Width of 
plastron; W=Weight.
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The optimum growth of the hatchlings was in the third to fifth week of hatchlings development (Figure 
1). The results showed in overall average carapace length is 72.32±10.95 mm, width of carapace is 
71.7±9.60 mm, length of the plastron is 63.76±10.29 mm, and width of the plastron is 25.11± 4.26 mm. 
While the average weight of hatchlings growth was 63.00±23.82 g.

Figure 1. Morphometric variables of hatchlings; a) length of carapace; b) width of carapace; c) length 
of plastron; d) width of plastron; e) weight.

Morphometric of eggs

A total of 20 eggs were collected from selected nests for analysis. The mean of egg size was 6.06±0.16 
centimetre (cm), while the mean of egg weight was 62.1±5.33g. Figure 2 shows a negative correlation 
between egg size and egg weight.
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Figure 2. A scatter graph show correlation between egg size and egg weight of mother terrapin.

DISCUSSION

This study revealed an optimum growth of the hatchlings development in the third to the fifth week. 
This condition probably due to the diet, a ‘tilapia’ pellets, which swell and dissolve easily in water 
compared to water spinach. It may also due to the hatchlings that fed slowly in the first and second 
week. In addition, it was due to the food supply, which has been streamlined from the first week. 
However, the graph shows a positive growth in the current study. Similar results showed in Tuan Afifah 
(1989), which had fish and water spinach diet. He reported that terrapins fed with fish attained better 
carapace growth, this proved that rich protein diet is essential to support terrapin growth. 

There was no correlation between egg size and egg weight. Large size of the eggs does not necessarily 
heavier (Solomon, 1987). He stated that the weight generally more influenced by the thickness of egg 
shell, egg albumen content (white egg), vitellus (egg yolk), and air-corner cell in the egg. In addition, 
the thicker shell is heavier, the egg contains high vitellus albumen is more severe, while the egg with 
a large air cell is less severe.

CONCLUSION

There was no correlation between egg size and egg weight as the large egg size does not necessarily 
heavier as it may influenced by several factors. Diet with rich protein is essential to support terrapin 
growth. This study also revealed an optimum growth of the hatchlings development in the third to fifth 
weeks. However, the hatchlings grew at a slower rate in the fifth to the seventh weeks of the study.
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ABSTRACT

Surveys on small mammals, herpetofauna and avifauna were conducted at Taman Rimba Bukit 
Kerinchi (TRBK) Lembah Pantai, Kuala Lumpur for five days. The surveys were started on 15until 19 
of July 2013.  The objective of this survey was to document the diversity of small mammals, birds and 
herpetofauna in TRBK. This baseline information is important to determine the latest status of wildlife 
diversity and their habitat in TRBK. Kuala Lumpur City Hall will use this baseline data in preparing 
Master Plan of Taman Rimba Bukit Kerinchi, Kuala Lumpur.Throughout the sampling period, 30 cage 
traps, 2 harp traps and 25 mist nets were deployed. A total of 35 individuals representing 4 species 
of small mammals were recorded by life capture. The 4 species were Rattus rattus (House rat) and 
Callosciurus notatus (Plantain squirrel) from the Order Rodentia, while Cynopterus brachyotis (Lesser 
short-nosed fruit bat) and Eonycteris spelaea (Cave fruit bat) from the Order Chiroptera. A total of 
176 bird individuals from 25 families were recorded by direct observation and mist netting. Chestnut-
winged Babbler, White-rumped Shama and Yellow-bellied Bulbul were the three most dominant 
among 46 recorded species. Nine species of amphibian and six species of reptiles were recorded during 
herpetofauna survey from Bufonidae, Ranidae and other families.

Keywords: Taman Rimba Bukit Kerinchi (TRBK) LembahPantai, Rodentia, Chiroptera, Bufonidae, 
Ranidae.

INTRODUCTION

Taman Rimba Bukit Kerinchi (TRBK) is situated near Pantai Hill Park Kuala Lumpur. The whole site 
has an area of   66.15 hectares of green area (163,463 acres) with an uneven topography, covered by 
secondary forest and former rubber plantation (Figure 1). In general this site is a hilly area that also 
serves as water catchment area and owned by Kuala Lumpur City Hall and has been reserved as green 
areas (DBKL, 2013).

This area is also the border between Selangor and Kuala Lumpur. Half of this area is owned by Petaling 
Jaya City Council and has been developed into a recreational area for public.
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Figure 1. Map of Taman Rimba Bukit Kerinchi

The objective of this survey was to document the diversity of small mammals, avifauna and herpetofauna 
in TRBK. This baseline information is important to determine the latest status of wildlife diversity and 
their habitat in TRBK. Kuala Lumpur City Hall will use this baseline data in preparing Master Plan 
of Taman Rimba Bukit Kerinchi, Kuala Lumpur as a long-term comprehensive guide to achieve the 
objectives of the proposed development. This survey was conducted for five days (15-19 July 2013).

METHODOLOGY

Study of small mammal

Cage trapping

There were two transect lines (A and B). A total of 30 traps were used in each transect line with 10m 
spacing between traps (DWNP, 2010). The cages were baited with burned oil palm fruit and salted fish 
(Appendix 1 & 2). 

Direct Observation

This method was carried out during the day with a walk to detect small mammal species found in the 
study area (Francis, 2008).

Harp trap

Two harp traps were set at trails and an open area in the forest.

Sample collection for DNA WGRB Biomaterial

Blood samples were taken from all captured individuals. Additionally wing punch was taken from 
bat samples. Apart from blood samples and wing punch, three types of swabs were taken for zoonotic 
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disease screen (DWNP, 2013). The three swabs were taken from rectal, trachea & penis / vagina 
(Appendix 3 & 4)

Study of Avifauna

Direct Observation

Two methods were used to record the bird in this area, namely direct observation and indirect 
observation. For direct observation Leica and Nikon 10X40 binoculars were used to identify the birds 
while for indirect observation, birds were identified through their calls. Daily observation was carried 
out from 0700 hrs to 1800 hrs every day (Rahmah & Ismail, 2008) (Appendix 5).

Mist netting

A total of 25 mist nets from size 4 to size 5 were used to capture the birds from 0700 hrs to 1800 hrs. 
The nets were routinely checked at every two hours interval. Birds captured were identified, ringed, 
measured and released (MNS, 2005). 

Sample collection for DNA WGRB Biomaterial

Blood samples were taken from all captured individuals. Additionally feather was taken from captured 
birds (DWNP, 2013).

Study of Herpetofauna

Direct observation 

The survey was started from 2000 hrs to 2300 hrs with aid of torch lights or headlamps. Any amphibians 
or reptiles that were encountered were photographed prior to collection (Das, 2010; Frost, 2011). 

RESULTS AND DISCUSSION

Based on this survey, a total of 35 individuals representing from 4 species of small mammals were 
recorded by life capture (Appendix 6). The 4 species were Rattus rattus (House rat), Cynopterus 
brachyotis (Lesser short-nosed fruit bat), Eonycteris spelaea (Cave fruit bat) and Callosciurus notatus 
(Plantain squirrel). 

The most commonly encountered small mammal species was Cynopterus brachyotis, Lesser short-
nosed fruit (52%) bat since the vegetation of the sampling site consist of different types of fruit trees. 
Two species of mammal were recorded by direct observation and they were Macaca fascicularis (Long 
Tailed Macaque) and Presbytis femoralis (Banded Leaf Monkey).

A total of 176 individuals from 25 families were recorded by direct observation and mist netting. 
Chestnut-winged Babbler, White-rumped Shama and Yellow-bellied Bulbul were the three most 
dominant species among 46 species (Appendix 7). Nine species of amphibian and six species of reptiles 
were recorded during herpetofauna survey (Appendix 8).  
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CONCLUSIONS

Wildlife diversity from TRBK has added to the baseline data for Kuala Lumpur City Hall in preparing 
their Master Plan. Such survey has also resulted into wildlife collection that will be useful for any 
taxonomic and distributional study in future.
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Appendix 2
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Appendix 3

Appendix 4
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Appendix 5

Appendix 6

Order Family Species Common Name Number of 
Individual

Rodentia Muridae Rattus rattus Tikus rumah (House rat) 13

Chiroptera Pteropodidae Cynopterus 
brachyotis

Cecadu pisang (Malaysian 
fruit bat) 18

Chiroptera Pteropodidae Eonycteris spe-
laea Cecadu gua (Cave fruit bat) 2

Rodentia Sciuridae Callosciurus no-
tatus

Tupai pinang (Plantain 
squirrel) 2

Primates Cercopithecidae Macaca fascicu-
laris

 Kera (Long Tailed Ma-
caque)

Primates Cercopithecidae Presbytis femo-
ralis 

Lotong Cenekah (Banded 
Leaf Monkey)
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Appendix 7
No Family/species English name  Common name

 ACCIPITRIDAE   
1 Spilornis cheela Crested Serpent Eagle Lang Berjambul
2 Accipiter trivirgatus Crested Goshawk Lang Sikap
 PHASIANIDAE   
3 Gallus gallus Red Junglefowl  Ayam Hutan
 RALLIDAE   
4 Amaurornis phoenicurus White-breasted Waterhen Ruak-ruak
 COLUMBIDAE   
5 Treron vernans Pink-necked Pigeon Punai Gading
6 Streptopelia chinensis Spotted Dove Merbok Balam
7 Geopelia striata Peaceful Dove Merbok Aman
 CUCULIDAE   
8 Cacomantis merulinus Plaintive Cuckoo Sewah Mati Anak
9 Phaenicophaeus diardi Black-bellied Malkoha Cenok Perut hitam
10 Phaenicophaeus tristis Green-bellied Malkoha  Cenok Kera
 STRIGIDAE   

11 Otus bakkamoena Collared Scops Owl Hantu Reban
 APODIDAE   

12 Apus affinis House Swift Layang-layang Rumah
 ALCIDINIDAE   

13 Halcyon smyrnensis White-throated Kingfisher Pekaka Belukar
 MEROPIDAE   

14 Merops viridis Blue-throated Bee-eater Berek-berek Tadah Hujan
 MEGALAIMIDAE   

15 Megalamia haemacephala Coppersmith Barbet Takor Tembagaa
 PICIDAE   

16 Meiglyptes tukki Buff-necked Woodpecker Belatuk Tuki-tuki
17 Picus miniaceus Banded Woodpecker Belatuk Merah
18 Dinopium javanense Common Flameback Belatuk Pinang Muda
 HIRUNDINIDAE   

19 Hirundo rustica Barn Swallow Sualo Api
20 Hirundo tahitica Pacific Swallow Sualo Batu
 CAMPEPHAGIDAE   

21 Tephrodornis gularis Large Woodshrike Rembah Kayu Besar
 CHLOROPSEIDAE   

22 Chloropsis cochinchinensis Blue-winged Leafbird Daun Sayap Biru
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 PYCNONOTIDAE   
23 Pycnonotus brunneus Red-eyed Bulbul Merbah Mata Merah
24 Pycnonotus plumosus Olive-winged Bulbul Merbah Belukar
25 Pycnonotus goiavier Yellow-vented Bulbul Merbah Kapur

 DICRURIDAE   

26 Dicrurus paradiseus
 Greater Racket-tailed
Drongo Cecawi Anting-anting

 ORIOLIDAE   
27 Oriolus chinensis Black-naped Oriole Dendang Selayang
 CORVIDAE   

28 Corvus splendens House Crow Gagak Rumah
 TIMALIIDAE   

29 Malacocincla abbotti Abbot's Babbler Rimba Riang
30 Macronous gularis Striped Tit Babbler Rimba Berjalur
 TURDIDAE   

31 Copsychus malabaricus White-rumped Shama Murai Rimba
32 Copsychus saularis Oriental Magpie Robin Murai Kampung
 SYLVIIDAE   

34 Orthotomus atrogularis Dark-necked Tailorbird Perenjak Belukar
35 Prinia flaviventris Yellow-bellied Prinia Perenjak Padi
 MUSCICAPIDAE   

36 Rhipidura javanica   Pied Fantail Sambar Murai Gila
37 Tersiphone paradisi Asian Paradise Flycatcher  Sambar Ekor Panjang
 STURNIDAE   

39 Aplonis panayensis Asian Glossy Starling Perling Mata Merah
40 Acridotheres tristis Common Myna Tiong Gembala Kerbau
42 Acridotheres fuscus Jungle Myna Tiong Hutan
43 Gracula religiosa Hill Myna Tiong Mas
 NECTARINIIDAE   

44 Arachnothera longirostra Little Spiderhunter Kelicap Jantung
45 Arachnothera flavigaster Spectacled Spiderhunter Kelicap Jantung Besar
 DICAEIDAE   

46 Diceaum cruentatum
Scarlet-backed Flower-
pecker Sepah Puteri Merah
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Appendix 8

No Family Species Common Name
1 Bufonidae Bufo melanostictus Common Sunda Toad
2 Ranidae Hydrophylax  raniceps Copper-Cheek Frog
3 Ranidae Hylarana erythraea Common Green Frog
4 Bufonidae Ingerophrynus parvus Straight-ridge Toad
5 Megophryidae Leptobrachium hendricksoni Spotted Litter Frog
6 Megophryidae Leptolalax heteropus -
7 Dicroglossidae Limnonectes malesianus Peat-swamp Frog
8 Ranidae Odorrana hosii Hose's Frog
9 Rhacophoridae Philautus petersi Brown Bush Frog
10 Trionychidae Amyda cartilaginea Asiatic Softshell Turtle
11 Agamidae Bronchocela cristatella Green Crested Lizard
12 Gekkonidae .Cnesmaspis sp Rock Gecko
13 Agamidae Draco sumatranus Common Gliding Lizard
14 Scincidae Eutropis multifasciatus Common Sun Skink
15 Varanidae Varanus nebulosus Clouded Monitor
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ABSTRACT

Translocation operations of two displaced tapirs were carried out at Negeri Sembilan. A pair was 
captured at Kampung Mertang, Kuala Pilah, Negeri Sembilan. Another individual was captured from 
Kampung Purun, Tanjong Ipoh, Negeri Sembilan. All three were translocated to Krau Wildlife Reserve, 
Pahang. The pair was captured using surface trap and the third individual was captured using pitfall 
trap technique. 

Keywords: Displaced, Tapir, Tapirus indicus, Krau, Negeri Sembilan

INTRODUCTION

The Department of Wildlife and National Parks Peninsular Malaysia (DWNP) received quite a number 
of reports of displaced tapir every year (Kadir and Hasdi, 2003; Magintan et al, 2012). A total of 
21 individuals were displaced in Negeri Sembilan, from 2006 to 2010 and the third highest number 
of displaced tapir after Pahang and Johor (Magintan et al, 2012; Traeholt and Sanusi, 2009).  The 
department has been actively rescuing displaced tapir since 2004. Up to September 2013, 54 rescued 
and translocation operations were carried out. Translocation of the animal to other large habitat is the 
final solution for any individual of tapir in isolated natural habitat. Tapir in isolated habitat facing less 
source of foods, disturbances from the locals, and threats from illegal hunting activities (Kawanishi 
et al, 2002). Due to these circumstances, tapir tend to roam at the edge or their habitats where food 
availability is high or moves to orchard that provide good source of foods. 

In 2013, two rescue operations were carried out in Negeri Sembilan involving three individual of 
tapirs. These operations were one of a few approaches of mitigating displaced tapir especially in 
isolated forests. The operations started in February 2013 and several subsequent monitoring processes 
for over a period of three months. The methods of getting information on the displaced tapirs were 
based on complaints by villagers to the nearest DWNP offices. Follow up by DWNP staffs to verify 
the complaints through interview with the complainant and monitored the said location. It was then, 
verified that tapirs were at the reported location through its fresh footprint and feeding marks. Through 
the assessment of surrounding habitats including nearest forested area, safety of the animals plus the 
villagers, it was decided that the tapirs need translocation to other larger areas. This mitigation action 
also means to avoid further human-tapir conflict with the locals.
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METHODOLOGY

The Tapir Unit from DWNP headquarters in collaboration with respective staffs from Negeri Sembilan 
leads by the state Director Encik Abu Zahrim Ismail has started the rescue operation using two methods 
of capturing which were the surface trap and pitfall trap. There were two rescue operation sites, the 
Kampung Mertang Gunung Pasir and Kampung Purun, Tanjung Ipoh, Kuala Pilah. Two different 
methods of trapping used for trapping tapir, i.e the surface trap (Fig. 1) and pitfall trap (Fig. 2 & 3). 
The surface trap was used at the Kampung Mertang Gunung Pasir, whilst both types of traps were 
used at the second site which was in Kampung Purun Tanjung Ipoh.  First trap was deployed on 27th 
February 2013 at Kampung Mertang Gunung Pasir, whilst traps in Kampung Purun Tanjung Ipoh were 
deployed on 9th May 2013.  

A box especially designs for tapir rescue and translocation operation was used for relocation process. 
The size of the translocation box was customized so that it will fit on Hilux Single Cab, a vehicle that 
usually use to transport. The transportation of tapirs was done in the evening to minimise stress on the 
animals. Standard operating procedures were ensured to take into consideration, including engaging a 
veterinarian with the team. The condition of tapir during transportation was closely and continuously 
checked.  Once the Tapir arrived at the release site, a procedure of putting in a chip for its identification 
at the left of its neck was carried out as soon as the tapir sedated and treated for any wound before 
releasing.

Figure 1. A surface Trap
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Figure 2. Pitfall Trap (above view)
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Figure 3. Simple cross section of pitfall trap

RESULT AND DISCUSSION

By using surface trap and pitfall trap, the team has managed to rescue three individual of Tapir (2:1) 
from isolated forest.  The first captured, in fact, two individuals (1:1)  in a trap was on the 3rd of March 
2013 at the Kampung Mertang Gunung Pasir, Kuala Pilah and were released at Kuala Lompat Research 
Station, Krau Wildlife Reserve.  It was a mother n male calf. A GPS collar was put on the mother to 
monitor its movement after released. The other individual was captured on the 10th of July 2013 from 
Kampung Purun Tanjung Ipoh (1:0). This individual also has been moved to Krau Wildlife Reserve 
near Bukit Rengit. The individual that fitted with GPS collar has shown an obviously movement after 
several weeks.

The ultimate target for these translocation activities was to ensure that these animals are safe at a new 
habitat.  According to Magintan et al (2012), total number of displaced Malayan tapirs reported for the 
2006 – 2010 period 142 individual with the number generally increasing gradually from 2006 to 2010. 
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On every time when the rescue team alerted of displaced or trapped tapir that need immediate action, 
promptness is the most crucial matter. The team needs to be at the site of scene as soon as possible 
and a veterinarian needs to present at the site to do treatment, chipping and to do observation during 
transportation. 

It is very important to have the operation process of transportation and releasing at new habitat carried 
out as soon as possible to avoid stress on the animals. The increasing number of displaced tapir in 
Negeri Sembilan, in 2013 the DWNP has formed a Tapir Rescue Team as a standby for any rescue and 
translocation action. Meanwhile, some trainings and practical were given to the team member on putting 
up traps in proper way, selecting a strategic location for traps and monitoring process after released. 
These training have strengthened the team ability and capability of doing rescue and translocation. 
They also given explanations and emphasised to stick to the Standard Operation Procedures (SOP) 
outlined by the department for any rescue and translocation activity. 

Survivor rate of tapir after releasing into a new environment was the most challenging part of tapir 
rescue. The site for translocation must be a large area, viable for survival of the released tapir and far 
from disturbances. The most appropriate place for releasing rescued tapir is in the wildlife reserve. 
Thus, the captured tapirs were released into Krau Wildlife Reserve as it is near and viable habitat. The 
movement of newly released tapir can be monitored by fitting a GPS collar on the tapir (Figure 4). It 
is costly tool but vital for getting the information movement of released tapir. After released, the tapirs 
were also monitored on ground for at least a week by a monitoring team. The monitoring activities were 
carried out to make sure that the released tapirs will not move to settlements, orchards and villages.

Figure 4. Data from GPS collar fitted for 'Mertang' the individual that released at Kuala Lompat 
Research Station, Krau Wildlife Reserve.
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CONCLUSION

Rescuing Tapir from the conflict areas are not the only method in solving the problem.  Legally, Tapir 
is Totally Protected under the Wildlife Conservation Act 2010 (Act 716). Subject to subsection (1) in 
section 68, any person who hunts or keeps any totally protected wildlife (other than an immature totally 
protected wildlife or the female of a totally protected wildlife); or take or keeps any part or derivative 
of a totally protected wildlife, without a special permit commits an offence and shall, on conviction, be 
liable to a fine not exceeding RM500, 000.00 or to imprisonment for a term not exceeding three years 
or to both. The DWNP committed to conduct more studies especially in isolated forest and determined 
to improve the rescue procedures for the Malayan Tapir in Peninsular Malaysia. 
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ABSTRACT

A herpetofauna survey in Krau Wildlife Reserve at Kuala Sungai Serloh was conducted between 18th 
and 27th September 2013 as part of National Biodiversity Inventory Programme. The main objective of 
the survey was to document the diversity of herpetofauna at this study area. Amphibians were sampled 
by hand at night, and reptiles were sampled during day and night using scoop net and snake tong. 
The captured individuals were photographed and morphology measurements were taken for species 
identification. A total of 26 individuals representing of 13 species were captured. Of these, nine species 
were amphibians from 6 families (Bufonidae = 1; Ranidae = 4; Dicroglossidae= 1; Rhacophoridae = 
1; Microhylidae = 1; Megophryidae = 1), three species were snakes from one families (Colubridae) 
and one species of lizard from one family (Agamidae). Ranidae was the amphibian family with highest 
individuals (12) and species (4). The data collected from of this study will be useful for the sustainable 
management of fauna in Krau Wildlife reserve. 

Keywords: Amphibians, Ranidae, Reptiles, scoop net, snake tong, 

INTRODUCTION

Krau Wildlife Reserve (KWR) is the second largest protected area in Peninsular Malaysia after Taman 
Negara National Park, located in the state of Pahang. It was first established in 1923 as the Krau Game 
Reserve by British colonial, covering an area of 55,182 ha. The initial aim of KWR was to protect 
the wildlife habitat such as deer and gaur. The reserve had been re-gazetted on 1965 and 1968, and 
now covers an area of 62,395 ha (DANCED, 2001). KWR is managed by Department of Wildlife and 
National Park (DWNP). It is comprises of lowland and hill dipterocarp forests and drained by four 
major rivers, namely Sungai Krau, Sungai Lompat, Sungai Teris and Sungai Tekal. Gunung Benom 
within the reserve with the height of 2107 m a.s.l. is the tenth highest mountain in Peninsular Malaysia. 
KWR is rich in flora and fauna biodiversity including herpetofauna species.

The first comprehensive survey of herpetofauna in KWR was conducted in year 1967 at Gunung 
Benom (Grandison, 1972). Later, more herpetofauna species richness was conducted in this reserve 
including Sg. Chenderoh (Jasmin et al., 1999), Bukit Rengit (Salman et al., 1999; Norsham et al., 
2001), Kuala Gandah (Chan et al., 2008) and Lata Bujang (Nurolhuda et al., 2011). The revised 
checklist of the herpertofauna in KWR has updated 60 species of amphibians and 61 species of reptiles 
(Norhayati et al., 2011). However, the herpetofauna biodiversity resources in this area as yet to be 
completely investigate and documented. The main objective of the survey is to document the diversity 
of herpetofauna in the study area.
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Study sites

The survey was carried out at Kuala Sungai Serloh, a confluence where Sg. Serloh and Sg. Lompat 
meet. Localities of survey area are along Kuala Sg. Serloh basecamp trails, and confluence of Sg. 
Serloh and Sg. Lompat streams.

METHODOLOGY

Sampling Methods

Amphibians sampling were actively and systematically done at night by a group of 4-5 people using 
headlights along the river bank, forest trail, water pools, puddles and suitable microhabitats. The 
amphibian can be easily located from their hidden place by their vocal call resonation and eyeshine due 
to headlight reflection. The encountered amphibians were caught by hand (Norhayati et al., 2007a). 
Searching of reptiles was done during day and night using scoop net and snake tong. The captured 
specimens were photographed, measured, and identified. Among the parameters of the specimen 
measured were snout-vent-length, tibia, total body length, head width and body weight (Norhayati 
et al., 2007b). The identification was followed Inger and Stuebing (2005), Cox et al. (1998), and 
Norhayati et al. (2009).

Sample collection

The selected specimens were euthanised by injecting Tricaine (Ethly 3-aminobenzoate methane 
sulfonate salt) and liver biopsy was taken. The liver biopsies obtained were stored in microvial 
containing 95% ethanol (Norhayati et al., 2008), and submited to Wildlife Genetic Resource Bank 
(WGRB), DWNP. The remaining body was fixed in 10% formalin. 

RESULT

A total of 26 individuals comprising of 13 species were captured. Of these total species captured, nine 
species were amphibians from six family (Bufonidae 1; Ranidae 4; Dicroglossidae 1; Rhacophoridae 1; 
Microhylidae 1; Megophryidae 1), three species were snakes from Family Colubridae, and one species 
of lizard from Family Agamidae (Table 1). Ranidae was the highest amphibian family captured, with 
12 individuals comprising four species. Odorrana hosii and Hylarana labialis were the most captured 
species from family Ranidae, with 5 individuals each, followed by Phrynoidis asper (4 individuals) 
from family Bufonidae. Some of the photos are shown in the Appendix 1.
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Table 1. List of herpetofauna recorded.

                         Family/Species                                       No. of individuals                                      

A
m

ph
ib

ia
ns

Bufonidae
   Phrynoidis asper                                                           4
Ranidae 
   Odorrana hosii                                                              5
   Hylarana labialis                                                          5
   Hylarana picturata                                                        1
   Humerana miopus                                                         1
Dicroglossidae
  Fejervarya limnocharis                                                  2
Rhacophoridae
   Polypedates leucomystax                                               1
Microhylidae
   Calluella minuta                                                            1
Megophryidae
   Megophrys nasuta                                                         1                                       

R
ep

til
es

Colubridae 
   Lycodon effraenis                                                          2
   Xenochrophis trianguligera                                          1
  Asthenodipsas malaccanus                                            1
Agamidae 
   Aphaniotis fusca                                                            1

DISCUSSION

This is the first record of herpetofauna for Kuala Sungai Serloh, KWR. The Ranidae was the most 
abundant amphibian family caught, and this reveals that most of the ranid frogs were the riparian 
species which dominantly inhabit streams and rivers (Norhayati et al., 2007b). Rivers and streams 
provide a variety suitable biotic and abiotic factor for the amphibians and reptiles to live and breed. 
However, the number of species captured was less than expected, probably due to the time constraints 
and limited coverage area. Current study recorded only one Bufonidae species, while 17 species were 
recorded in Peninsular Malaysia (Chan et. al., 2010), probably related to microhabitat preferences. 

Species number captured can be improved by an intensive and long term survey which covers a larger 
study area, and by focusing the search in potential microhabitats such as surfaces and under leaf litter, 
woody debris, puddles rain pools and river streams. Herpetofauna survey is very useful for herpetologist 
to determine its distribution. In addition, this information will be helpful for management of protected 
areas and conservation of herpetofauna species. 
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Appendix 1. Pictures of Kuala Sungai Serloh herpetofauna; A: Phrynoidis asper, B: Hylarana 
picturata, C: Polypedates leucomystax, D: Calluella minuta, E: Megophrys nasuta, F: Xenochrophis 
trianguligera, G: Asthenodipsas malaccanus, H: Aphaniotis fusca.
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ABSTRACT

Studies of ants diversity in Peninsular Malaysia are limited. A few focusing on species inventory 
resulted in the establishment of local species checklist. There was a research gap between Peninsular 
Malaysia and Malaysian’ Borneo states (i.e., Sabah and Sarawak) as the latter was well sampled and 
studied. This study aims to investigate the diversity and species composition of ants at lowland forests 
at Kuala Lompat, in Krau Wildlife Reserve, Temerloh, Pahang. Data were collected for three days in 
Mac and May 2013, respectively. Two methods were used, i.e., handpicking and trapping. Ground 
and arboreal traps were set-up to collect ground-dwelling and arboreal ants. Overall, 3077 individual 
of ants were captured; 2282 individuals were recorded in Mac 2013 and only 795 individuals in May 
2013. In Mac, 25 species had been identified from five subfamilies and 18 genera. However, in May, 
a total of 33 species were recognized, an increased in the number of species captured. The number of 
subfamilies and genus were similar. The most abundant species that has been recorded in this study 
was Euprenolepis procera (979 individuals) followed by Oecophylla smaragdina (774 individuals). 
Shannon’s diversity index showed that collection in May 2013 (2.26) was more diverse than Mac 
2013 (1.89). Rarefaction curve for May 2013 data set was surpassing that of Mac 2013, but showing 
incomplete surveys. In general, ant diversity at Kuala Lompat, Krau Wildlife Reserve is diverse. This 
is supported by the rarefaction analysis where the curve for May data increasing steadily although 
March data set showing sign of reaching asymptote with increasing sampling effort. We suspected 
that unfavorable wet weather during sampling in May affecting the catch, hence the analysis. Fewer 
specimens and more species were recorded in May increased the diversity index value. Oecophylla 
smaragdina was found in great number for both months, but confined to the open areas. Euprenolepis 
procera only dominant in Mac and this is expected since being a ground dwelling species, E. procera 
probably prefer drier ground to search for food. The finding is still premature. More samplings and 
techniques such as sifting will be needed to demonstrate ants diversity in the study area. A complete 
dataset is useful to facilitate conservation program, thus warrant further research.

Keywords: Diversity, Formicidae, lowland forest, species composition, rarefaction 



Noor Izwan, A. & Amirrudin, B.A.32

INTRODUCTION
 
Sundaland is a landmass comprising mainly the Malay Peninsula, Borneo, Sumatra and Java plus many 
small islands in the South China Sea are rich in biodiversity. Malaysia, together with other countries 
surrounding the South China Sea is one of the 25 mega biodiversity hotspot (Myers et al., 2000). This 
region is very rich with species and many endemic flora and fauna found here including several species 
from the family Formicidae, generally known as ant. Borneo is the third largest island in the world; 
shared with three nations which are Brunei, Indonesia and Malaysia. Pfeiffer et al. (2011) reported 
a total of 717 species from 12 subfamilies of ants from this island which is almost two-third of total 
subfamilies found there. More than 400 species of ants were reported by Majer and Delabie (1994). 

Studies on ant diversity in Peninsular Malaysia are scarce. Only a handful of research was conducted 
here.  One of the most comprehensive studied was done in Pasoh Forest Reserve in Negeri Sembilan 
by Malsch (2000). Nine subfamilies and 120 species were reported. Another study was conducted 
at Temenggor Forest Reserve (Nur-Zati et al., 2011a) found a total of  211 ant species from nine 
subfamilies. Meanwhile, such studies in the east coast of Peninsular Malaysia were limited except 
in Bachok, Kelantan and Gunung Tebu, Terengganu. An inventory made at Melawi beach, Bachok 
yielded 28 species of ants (Nurul Ashikin and Rosli, 2010) and at Gunung Tebu recorded 67 species 
(Nur-Zati et al., 2011b). 

Ant communities can be divided into two groups which are arboreal and terrestrial assemblages. 
Arboreal ants usually live on trees and at canopy top (Yanoviak and Kaspari, 2000) and it is differ to 
the ground ant which usually dominated the forest floor. Arboreal ants build their nest at the tree crown 
and they are quite aggressive. Moreover they have their own territories and will dominate the area 
(Majer, 1976). 

Sampling arboreal ants is not easy and usually caused a lot of money to fog the canopy but the results 
can be very rewarding. The ground-dwelling ants are easy to search; collecting them is less hassle, 
cheaper and faster. Thus, ground ants assemblages received more attention in biodiversity inventory 
and monitoring programs as they are also sensitive to environmental changes or disturbance (Agosti 
and Alonso, 2000). According to Majer (1983), ants also can be used as biological indicators because 
the changes in ants community in a particular area effecting others insect communities (Majer, 1983). 
This study is initiated to document ants fauna at Kuala Lompat, Krau Wildlife Reserve.

METHODOLOGY

Study sites

Kuala Lompat (Figure 1) is located in western-central area of Pahang, adjacent to Gunong Benom, 
in the Temerloh which is at the south of Kuala Lumpur. It is about 10km from Kuala Krau town; the 
nearest town from the study area. The lowland forest is a virgin forest that has not been logged yet 
and it is at the northwest of the Gunung Benom. The study area is also near at the meeting point of 
the Sungai Krau and Sungai Lompat. The climate is tropical, hot and humid all over the year with 
minimum and maximum of the temperature was 230C and 330C with annual rainfall of 2000cm.
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Figure 1. A. The map showing the location of Kuala Lompat field station (red triangle) where the 
surveys were conducted. The darker shades denote the higher terrain. The black triangle indicates 
Gunung Benom. Inset is the map of Peninsular Malaysia showing the location of the study area. B. 
The schematic diagram showing the two main rivers, Sg. Lompat and Sg. Kerau that flow into Sungai 
Pahang to the right (east). The black rectangle indicates the sampling area located in between the two 
streams.

Ant sampling

Ants were collected for three days in Mac and May 2013. Two collection methods were employed 
which were trapping and handpicking. Trappings were done for ground and arboreal ants. Baits were 
used to attract ants. Two types of baits were used - carbohydrate-based bait and protein-based bait. A 
cat food tuna was used for protein-based bait and pineapple as carbohydrate-based baits were placed in 
20 traps each and were placed at two different locations. The first location was near to the base camp 
and the other was along the jungle trail inside of the forest. Traps were set-up early in the morning 
at 0900 hrs and were collected at 2100 hrs on the same day. All samples were placed in urine bottle 
contained 75% of alcohol and were brought back to General Biological Lab at Universiti Malaysia 
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Terengganu for identification process. For handpicking method, ants seen at the study sites were picked 
using a soft-forceps and were placed into a vials contained 75% alcohol. Identification was done at 
General Biological Lab., Universiti Malaysia Terengganu. All specimens were sorted to genus level 
using key of Yoshiaki (2003) and then identified to species level whenever possible using reference 
specimens donated by Prof. Seiki Yamane as well as using internet sources of Antweb.org and Antbase.
net. Voucher specimens were kept at General Biology Laboratory, Universiti Malaysia Terengganu 
under the care of the first author.

Data analysis

Ants diversity indices (Shannon’s diversity index, H’, Simpson (1-D)) and richness index (Margalef) 
were calculated using software PAST v2.17. To compare community structure between the two 
sampling, rarefaction curves were plotted based on individual-based dataset using Ecosims (Gotelli 
and Colwell, 2010). 

RESULTS

A total of 3,077 individuals of ants consist of 38 species from 20 genera and five subfamilies namely 
Dolichoderinae, Formicinae, Ectatominae, Myrmicinae and Ponerinae, were recorded in this study. In 
March 2013, 25 species from 16 genera and five subfamilies were recorded. Meanwhile in May 2013, 
the total number of species recorded was a little higher; i.e., 33 species with an addition of two genera 
compared to the previous month and the same subfamily number were recorded (Figure 2). The most 
species recorded in this study was from the genus Polyrhachis (eight species) followed by Pheidole 
(five species) and Componotus (three species). The most abundant species that had been collected in 
this study sites was Euprenolepis procera with 979 individuals followed by Oecophylla smaragdina 
Fabricius (774 individuals) and Camponotus arragons (248 individuals). Meanwhile the least species 
recorded were Pachycondyla sp., Tetramorium pacificum, Pristomyrmex bicolor and Polyrhachis 
bicolor with one individual each. There were four species of ants that still cannot be identified until 
species level which were Nylanderia sp. 1, Nylanderia sp. 2, Pachycondyla sp.  and Gnamptogenys 
sp. (Table 1).
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Figure 2. The total number of species, genus and subfamily of ants recorded for Mac and May 2013. 
More species and genus recorded in May than March 2013 from equal number of subfamilies. 
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Table 1. The list of ants fauna recorded in Kuala Lompat, Krau Wildlife Reserve, Pahang
Genus Species March 2013 May 2013

Anoplolepis Anoplolepis gracilipes * *

Camponotus Camponotus arrogans * *

Camponotus gigas * *

Camponotus festinus - *

Crematogaster Crematogaster modiglianii * *

Crematogaster rogenhoferi * *

Diacamma Diacamma rugosum * *

Dolichoderus Dolichoderus cuspidatus * *

Dolichoderus indrapurensis * -

Euprenolepis Euprenolepis procera * *

Gnamptogenys Gnamptogenys sp. * *

Leptogenys Leptogenys diminuta - *

Lophomyrmex Lophomyrmex bedoti * *

Nylanderia Nylanderia sp. 1 * -

Nylanderia sp. 2 * -

Odontomachus Odontomachus rixosus * *

Odontomachus simillimus * *

Odontoponera Odontoponera denticulata - *

Odontoponera transversa * *

Oecophylla Oecophylla smaragdina * *

Pachycondyla Pachycondyla sp. - *

Pheidole Pheidole aglae * *

Pheidole butteli - *

Pheidole longipes * *

Pheidole rabo - *

Pheidole plagiaria * -

Polyrhachis Polyrhachis abdominalis - *

Polyrhachis armata * *

Polyrhachis bicolor - *

Polyrhachis bihamata * *

Polyrhachis furcata - *

Polyrhachis illaudata - *

Polyrhachis nigropilosa * *

Polyrhachis sp. - *

Pristomyrmex Pristomyrmex bicolor - *

Tapinoma Tapinoma melanocephalum * *

Technomyrmex Technomyrmex albipes * *
Tetramorium Tetramorium pacificum - *

Note: ‘*’ Present, ‘-‘Absent



Noor Izwan, A. & Amirrudin, B.A.36

In March, four species were absent in May 2013 (Table 1). They were Dolichoderus indrapurensis, 
Nylanderia sp. 1, Nylanderia sp. 2 and Pheidole plagiaria. Meanwhile in May 2013, there were 
eight additional species recorded namely Camponotus festinus, Leptogenys diminuta, Odontoponera 
denticulata, Pachycondyla sp., Pheidole rabo, Polyrhachis abdominalis, P. bicolor, P. furcata, P. 
illaudata, Polyrhachis sp., Pristomyrmex bicolor and Tetramorium pacificum.

The ecological indices values for May 2013 were higher than March 2013 (Table 2) even though less 
number of specimens collected. When comparing their community structure based on species collected 
in this study, species accumulation curve for March seem to archive asymptote but not the subsequent 
sampling (Figure 3). The rarefaction curve for May generated using Ecosims increase sharply as the 
number of specimens added to the analysis resulted in the curve progressively escalated.  

Table 2. The ecological indices of ant community at Kuala Lompat based on data collected in March 
and May 2013

Indices March 2013 May 2013

Shannon’s diversity index 1.89 2.26

Simpson’s index 0.76 0.82

Margalef index 3.10 4.80

Figure 3. Species accumulation curves for ant fauna collected in March and May 2013, respectively 
indicated that sampling in March seem to reach asymptote but not May.
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DISCUSSION

This study successfully documented ant fauna at Kuala Lompat, Krau Wildlife Reserve, Pahang. This is 
probably the first report of the ant fauna for this area. In the present study, the most frequent subfamily 
of ants recorded was Formicinae followed by Myrmicinae. The finding was slightly dissimilar compare 
to Malsch (2000) and Nur Zati (2011a) as both reported that subfamily Myrmicinae was more common. 
Both subfamilies were in fact containing diverse members. Pfeiffer et al. (2011) stated that two 
subfamilies consist of two over three of the ants species in Borneo and a handful of them recorded at 
the study area. .

Weaver ant, Oecophylla smaragdina is one of the most common predatory species of ant recorded in 
this study. The finding of this species at the present study sites is not surprising since many specimens 
were collected at around the basecamp where many fruit trees were planted. Dejean et al. (1997) 
reported that the present of plant species that produced nectar and honey such as rambutan, mangosteen 
and mango promote this species. This species is aggressive arboreal foragers that will attack any 
animals that cross into their territories. 

Meanwhile Euprenolepis procera, a nomadic mushroom harvesters, unique among ant fauna (LaPolla, 
2009) was the most abundant species captured on the ground at the jungle trails. This species of ants is 
one of the important members in terrestrial ecosystem to plant and fungi. Witte and Maschwitz (2008) 
were firstly reported on this mushroom-harvesting ant in the tropical rain forest. This is because it has 
a mutualistic interaction with fungus that provide food to this species (Witte and Maschwitz, 2008). 
The least number of individual captured were Polyrhachis illaudata, Polyrhachis sp., Pristomyrmex 
bicolor and Tetramorium pacificum probably the artifact of the sampling method that being employed 
in this survey. Several species are hard to be trapped and it is more efficient to collect them by direct 
sampling method such as handpicking, using aspirator or leaf-sifting. These species usually wandering 
individually thus direct sampling is more efficient to collect since larger habitat can be covered (Nurul 
Ashikin and Rosli, 2010) where such species may be found. By using direct sampling methods, more 
species could be found. The number of species from genus Polyrhachis was double in May 2013 
compared to March 2013 where the new additional species recorded was captured using direct sampling. 

Virgin forest usually consists of most flora and fauna compared to the disturbed forest. The value of 
diversity indices were generally low, but within a short time scale, the number of observed species 
recorded in this study is rather high despite the limited sampling methods employed in this study. 
Shannon’s diversity index increases from 1.89 to 2.26 for March and May 2013 respectively (Table 2), 
probably because we increased the sampling effort. Although the number of species in this study is still 
lower compared to another study in primary forest of Pasoh Reserve Forest that yield more than 100 
species of ants (Malsch, 2000), the species richness could be higher if further sampling can be done in 
this area as the rarefaction curve tend to increase with additional specimens (Figure 3). Sampling over a 
long period of time could increase more chance to obtain more species as well as sampling over a wider 
area. This also happen in a study at Costa Rica (Longino et al., 2002) where the curve almost reaching 
it asymptote but after 30 years more species was found. 

The number of ant specimens in May decrease more than half if compare to March might be the factor 
of weather. Rains are known to limit ants foraging activity. Holldobler (1976) stated that rainfall may 
be able to reduce the ant activity because rainfall may washing away pheromone and lose their way to 
back home. Despite lack of number of specimens recorded in May, the observed species richness was 
significantly higher than that of March (Figure 3). 
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The finding is still premature and more samplings need to be done utilizing various sampling techniques 
such as sifting, using aspirator and Winkler sac in order to obtain a better picture of ant diversity in 
the study area. A complete dataset is useful to facilitate conservation program, thus warrant further 
research.
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ABSTRACT

Protection of Malaysia’s unique biodiversity is no longer the remit solely of NGOs and government 
departments, but is becoming increasingly important for the public / private sector business planning 
and Corporate Social Relation (CSR). With this increased attention on sustainable development, there 
is a great need for accurate, Malaysia specific tools for biodiversity assessment and one such tool is 
National Red Lists. The IUCN Global Red List is the most widely-used biodiversity assessment tool 
worldwide. The generic Red List methodology means it can be applied nationally, therefore providing 
a highly useful assessment of species’ local status. Malaysia has a rich bird diversity encompassing all 
habitats. What is currently unknown is the status of species; their population sizes, whether these are 
declining, and to what extent they are threatened with extinction in Malaysia. This project, by way of 
producing the National Red List for the birds of Malaysia, aims to address these questions providing 
for the first time a scientifically rigorous basis upon which to make assessments of bird conservation 
status at a national level. It will be an essential tool for identifying conservation priorities, will provide 
a baseline from which future conservation efforts can be measured, and will raise awareness of 
threatened species throughout the country.

Keywords: IUCN Red Lists, National Red Lists, Malaysia, Birds, Extinction, Conservation.

INTRODUCTION

Birds represent one of the most visible faunal groups, being present in every habitat type from primary 
forest to urban gardens. Like so many species groups in Malaysia, birds are poorly understood and 
limited information is known about population sizes, distribution, habitat requirements, ecology and 
conservation status (Wells, 1999; Smythies, 1999). While this situation may have seemed of purely 
academic consequence, today the threats to birds and all other components of the natural world from 
habitat loss, degradation, hunting, invasive species and climate change (Sodhi et al, 2010; Corlett, 
2007) are unprecedented in the country’s history and as such, it is now of the utmost importance to aid 
all future conservation efforts that this information is collected and compiled into one comprehensive 
Red Data List for the Birds of Malaysia.

This paper has three objectives. Firstly, to provide a background to the status of birds in Malaysia, 
what conservation measures are in place, what threats they are facing and why a National Red List is 
required. Secondly to provide an introduction to the Red List and what it might look like and aim to 
do. And thirdly, to provide details of the ways in which the Red List could be used once completed for 
conservation management, priority setting and to benchmark future conservation efforts.
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An Overview of the Birds of Malaysia

Malaysia is situated in one of the world’s biodiversity hotspots (Sodhi et al., 2004; Myers, et al., 2000). 
It is ranked high in many lists for the world’s most bio-diverse countries’ (NRE, 2009) and in terms of 
birds, it is estimated that 742 species are present in Malaysia (NRE, 2009). In Peninsular Malaysia 662 
species alone have been recorded (MNS-Bird Conservation Council, 2012) and in Borneo 592 and 557 
species are thought present in Sabah and Sarawak respectively (Davison and Yeap, 2012).

In Peninsular Malaysia, only four species are endemic or near-endemic (MNS-Bird Conservation 
Council, 2010). In Borneo, the recent trend for splitting species and the 2009 recording of the still 
unconfirmed Spectacled Flowerpecker (Edwards et al., 2009) has resulted in a total of between 38 and 
52 endemic species, depending on which taxanomic authority is consulted (Phillipps and Phillipps, 
2011; Myers, 2009; Mann, 2008; Yeap et al., 2007; Smythies, 1999). All endemics listed for both 
Peninsula Malaysia and East Malaysia may not strictly be country endemics with populations thought 
to spill over into neighbouring political territories including Thailand, Indonesian Borneo and Brunei 
(Yeap et al., 2007). However, while there may be very few true Malaysian endemics, if species are 
looked at in a regional context including all Sundaland (Sumatra, Peninsular Malaysia and Borneo) 
then a large proportion of the total can be thought of as endemic, being only found in Sundaland 
(Jeyarajasingam and Pearson, 2012; Birdlife International, 2003; Wells 2007, 1999; Sodhi et al., 2004; 
Smythies, 1999).

Little is known about all but the most well studied species in Malaysia, with basic information, like 
distribution and population sizes largely missing (Wells, 1999; Smythies, 1999). Most distribution 
maps are based on habitat preference (Phillipps and Phillipps, 2011; Myers, 2009; Wells, 2007, 1999) 
with data collected largely clumped to well-known and studied locations. Many areas remain almost 
devoid of data, and seasonal movement within the country is not well understood for most species. Of 
what is known, a large proportion of species are thought to be forest dependent (Birdlife International, 
2003; Wells, 2007; Smythies, 1999) relying on lowland mixed dipterocarp forest, lowland evergreen 
forest, peat and freshwater swamp forest, heath forest or lower and upper montane forest. In Peninsular 
Malaysia it is thought that over half of the sub-set of resident birds mainly utilise lowland forest 
types (Jeyarajasingam and Pearson, 2012; Wells, 1999) and in East Malaysia this trend is mirrored, 
although the presence of the various mountain ranges of Sabah and Sarawak have provided additional 
opportunities for speciation to occur, meaning the number of montane species is even higher than those 
present in Peninsular Malaysia (Smythies, 1999).

According to the Global IUCN Red List (IUCN, 2012a) the number of species listed as threatened 
(defined as Vulnerable (VU), Endangered (EN) or Critically Endangered (CR)) is relatively limited, 
with 27 extant, non-feral species listed for Peninsular Malaysia (MNS-Bird Conservation Council, 
2012) and 23 and 22 species listed for Sarawak and Sabah respectively giving a total of 37 species for 
the whole country (Davison and Yeap, 2012) which is a slight increase from the number listed by Yeap 
et al. (2007) of 33. While this data might suggest that most species in Malaysia are relatively secure 
at a global level this is not necessarily the case, as firstly, a further 105 are listed as Near Threatened 
(NT) (Davison and Yeap, 2012), and are therefore of conservation concern (largely due to their forest 
dependence) and secondly, the global status has only limited relevance at a national level. Many species 
may be nationally much rarer than listed at a global level. Milky Stork (Mycteria cineria) for example, 
comprises of a population of fewer than 10 individuals in Malaysia, and should therefore be thought 
of as nationally Critically Endangered (CR), rather than the global listing of Vulnerable (VU). Grey-
breasted Babbler (Malacopteron affine) as another example is also globally listed as Near Threatened 
(NT) but is extremely rare in Malaysia.
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Conservation Efforts for Birds in Malaysia

In Malaysia, a large proportion of species have at least some level of formal protection under national 
or state law (NRE, 2009). However, while protection levels may appear adequate, enforcement is 
extremely difficult, as exemplified in the Lambir Hills National Park. This fully protected area was 
reputed to have an almost intact vertebrate fauna in 1984 but by 2007 the forest had largely been 
defaunated, with 90% of species totally protected under Sarawak law having been extirpated, including 
birds (Harrison, 2011). Furthermore, while the birds themselves may have some formal protection, the 
habitat within which they live and which supports them often does not, rendering their protection of 
little value to their long term survival (Harrison, 2011). 

The Malaysian protected areas network (areas which are totally protected) covers only 5.9% of the 
total surface area of the country and therefore represents a small but significant resource for bird 
species (NRE, 2009). A much larger area of 43.7% has also been designated as Permanent Forest 
Reserves (PRFs), and arguably may be of much greater importance, although it is unclear as to how 
these PFRs are managed at a state and federal level and what protection they have. In addition to these 
government led designations, in 2007 the Malaysian Nature Society produced the countries first list 
of Important Bird Areas (Yeap et al., 2007). This publication for the first time listed the key sites of 
international importance for birds in Malaysia. Many of the sites include areas already included as part 
of the nationally protected network although many others are not.

While all these efforts have undoubtedly progressed conservation in the country, without the key data 
on species’ national conservation status, distributions and population sizes, it is unlikely that the current 
network of formally protected areas and IBAs will have captured all key species that are nationally 
threatened.  Many of the existing protected areas were not designated specifically with birds in mind 
(Yeap et al., 2007) and the network of IBAs is geared towards protection of globally threatened species 
and not those threatened at a national level (Yeap et al., 2007; Collar et al., 2001).

Current Threats 

While the loss of the Green Peafowl (Pavo muticus) and White-winged Duck (Cairina scutulata) from 
likely overexploitation may be the only documented extinctions of birds in Malaysia (Jeyarajasingam 
and Pearson, 2012; Medway and Wells, 1976), it is clear that the key threat facing most bird species 
is from habitat loss and the secondary impacts that this causes (Bryan et al., 2013; Sodhi et al., 2010; 
Smythies, 1999; Wells, 1999).

The loss of forest is well documented in Malaysia. Smythies, in his first edition of the Birds of Borneo 
reported forest cover across the island at about 90% in 1960 and by 1990 for the fourth edition this 
had fallen to about 72% (Smythies, 1999).  Since 1990, deforestation rates have been tracked more 
accurately and in South East Asia between 1990 and 2000 the annual deforestation rate has been 
estimated at 1.3 % by Sodhi et al. (2010). More recent work by Miettenen et al. (2011a, 2011b) used 
remote sensing data to estimate forest loss between 2000 and 2010 for mangrove, peat swamp forest, 
lowland evergreen forest, lower montane forest and upper montane forest, estimating the total loss in 
Malaysia to be 13.2 % across this period, or 1.4 % per year. Some forest types are clearly under much 
greater threat than others, with upper montane forest relatively secure while peat swamp forest and 
lowland evergreen forest are under particular threat, with losses for the former estimated to be 45.3 
% between 2000 and 2010 for Malaysia, and in Sarawak, loss of peat swamp forest over this period 
was estimated to be as much as 55 %, with only 26 % remaining forested in 2010 (Miettenen et al., 
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2011a, 2011b). Analysis by Fisher et al. (2011) also identified that economically this trend is unlikely 
to change without clear government conservation policy due to the high value of these lowland areas 
to plantation developers. With these above figures in mind, it is therefore particularly worrying that 
over half of all Malaysia’s resident bird species are dependent on these lowland forest types which are 
under such threat (Wells, 1999) and that, as stated above, we still know relatively little about species 
distributions and populations in these areas. 

Complete loss of habitat is an obvious consequence of conversion to plantations.  However, in many 
instances this is the last step in the process that is initially triggered by logging (Pinard and Putz, 1996). 
In East Malaysia, Bryan et al. (2013) recently estimated that 80 % of the land surface had been affected 
by logging and high impact clearing operations from 1990 to 2009. While logged forest can still 
support high biodiversity (Johns, 1996) it is essentially a modified habitat and as such the community 
it supports may become modified too (Cleary et al., 2007; Johns, 1996; Lambert, 1992).  Although 
direct impacts from timber extraction are important, the secondary and induced impacts that often 
result from opening up forest are of more concern, with fire, fragmentation, edge effects, introduction 
of invasive species, increasing hunting pressure and competition being some of the key impacts (Bryan 
et al., 2013; Sodhi et al., 2010; Putz et al., 2001). It is often these that present the greatest direct threats 
to faunal species following habitat loss (Harrison, 2011; Laurance et al., 2009).

Why a Red List is needed

By way of developing a National Red List for the Birds of Malaysia, it is hoped that many of the issues 
highlighted above will start to be addressed. The Red List would scientifically define the conservation 
status of all birds in Malaysia for the first time, filling the gap between the global IUCN Red List and 
national species protection levels. The Red List would provide valuable information on distribution and 
abundance of species, particularly for those that utilise lowland forest habitat which is under such huge 
threat. This would help identify the significance of impacts on these habitats enabling conservation 
managers to better justify their protection and to identify sites that are irreplaceable. 

The Red List would enable conservation managers for the first time to focus limited resources where 
needed most for birds, making the most of the existing protected area and PFR network, and to help 
support the expansion or upgrading of the protected area network, as well as protection of individual 
species where needed.

The Red List would also be an essential tool in establishing a benchmark measure of the status of 
species to assess future progress and would provide a valuable guide particularly at a strategic planning 
level as to where development can be undertaken with minimal impacts on the bird community, thus 
helping to promote sustainable development.

METHODOLOGY

As the Red List is yet to be completed, the proposed methodology provided here may be subject to 
some alteration prior to undertaking the project. 

Official IUCN guidelines for creation of Regional/National Red Lists have been available since 2003 
(IUCN, 2012b) and will be followed in creation of this Red List. These guidelines lay out a clear, 
repeatable protocol that can be used, and many countries have adopted these since 2003, producing 
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National Red Lists that can now be compared consistently over time to create a National Red List Index 
of species status (IUCN, 2013a). Use of the internationally recognised protocol also allows species 
assessments conducted in separate countries to be accurately compared across borders, leading to a 
better understanding of biodiversity status at a regional level.

The process of creating a Red List is broken down into the following stages:

1. All information relevant to species’ conservation status is collected; 
2. An assessment of extinction risk is made for all species within a country, using the IUCN Red 

List Categories and Criteria and the IUCN Regional / National Guidelines; 
3. A national workshop is held in which local species experts review the assessments, make any 

corrections necessary and add any additional information; and
4. The assessments are collated into a National Red List document. This should ideally contain all 

assessed species, not just those classed as threatened.

For this project, it is expected that the bulk of the work will be required for Stage 1 in collection of data 
and Stage 2 for undertaking the assessment as expanded below in further detail. 

Stage 1: Data Collection

As part of the data collection process, the first document that will need to be completed will be the 
development of a data standard. This document will provide specific criteria about data eligibility for 
the Red List such as data age and type which will enable the collection of data by multiple researchers 
and will enable data for all the Red List criteria including population reduction, geographic range, and 
population size to be collected.  Data collected will also need some form of verification, as specified 
within the data standard.

Sources of data will be wide and varied and will rely on full engagement with the birding community. 
Sources will include but not be limited to: current and grey literature records; online data sources 
(including Bird-i-Witness (BIW) website, which is a RSPB/BirdLife sponsored site, and Observado); 
GIS based habitat information; private data records (of leading regional ornithologists); verifiable 
records from the birding community (where date and location information is available, preferably with 
a photograph); and data from government sources. 

Due to the often clustered nature of the data from well-known birding locations, once the initial data 
has been compiled, gaps in the dataset will be identified and dedicated field surveys will be planned and 
carried out where necessary. It is expected that surveys of key species (e.g. galliformes) and in under 
recorded locations such as Kelantan (Wells, 2013 pers comm.) will be required, and it is also expected 
that surveys in lowland habitats under particular threat will be needed to speed up data collection, 
enabling subsequent conservation actions to be justified. 

Stage 2: Species Assessment

Towards the end of the data collection exercise, the species assessment stage will start. This process 
will begin by deciding whether an assessment should be carried out on a species or not. As outlined in 
the Figure 1 flowchart below (IUCN, 2012b), Red List Assessments are usually carried out on species 
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that are resident or have regular visiting populations. Rare vagrants will largely be excluded from the 
analysis other than where the species global Red List status is threatened (e.g. Yellow-breasted Bunting 
(Emberiza aureola)), in which case it should be included.

For those species that are included, a standard assessment methodology will be developed and agreed 
following the criteria set out by the IUCN (IUCN, 2012a; IUCN, 2012b; IUCN, 2011; IUCN, 2001) (1). 
This process is not considered in great detail here as the method is well documented and complex 
(IUCN, 2012b). However, to enable consideration of all assessment criteria, two key components 
regarding species geographic range will be required: firstly, the development of a habitat model to 
provide detail of past, present and predicted habitat extents building on work undertaken by DWNP 
(2010) and secondly, for each species assessed, a model of species habitat requirements will need to be 
built. Once these two components are created, it will be possible to run the models and estimate species 
Extent Of Occurrence (EOO) and Area Of Occupancy (AOO) to provide a conservation status based on 
the geographic range criteria.  

This geographic range based assessment will not be sufficient alone, and an essential part of the 
assessment process will be to test predictions against confirmed species data records to refine the 
model. Collected data and records will also be used to consider other Criteria (such as population size 
and decline) to eventually provide a final Conservation Status for discussion in Stage 3.

Figure 1. Flowchart to determine which taxa to include in a Regional / National Red List

Note: Flowchart taken from IUCN. (2012a). Guidelines for Application of IUCN Red List Criteria at Regional and National 
Levels: Version 4.0.

Stage 3 and 4: Assessment Workshop and Red List Compilation

Following completion of the provisional assessments, a workshop will be carried out whereby a panel 
of regional and national experts will go through each species assessment making any relevant changes 
and corrections before verifying the final Conservation Status. Once this process is complete, the final 
1) IUCN (2013b) IUCN Red List Criteria Summary Sheet: http://www.iucnredlist.org/documents/2001CatsCrit_Summary_EN.pdf
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Red List will be compiled into a Red Data List or Red Data Book for public release. In this document, 
each species account will provide, as far as possible, comprehensive information on taxanomic status, 
geographical range, population status, habitat preference and ecology, current threats and conservation 
actions.

DISCUSSION

The benefits of producing a National Red List for the Birds of Malaysia will be wide ranging.  As 
previously outlined, the Red List will be an essential tool in establishing a baseline measure of the 
status of species, from which the causes of species loss can be identified and conservation priorities 
can be established, informing the development of National Biodiversity Strategies and Species Action 
Plans (NBSAPs). Once established, on-going and regular Red List updates will enable the development 
of Red List indices, highlighting the overall trends in the status of species – a clear indicator by which 
to measure progress towards halting biodiversity loss as targeted by the 2010 Aichi Biodiversity Targets 
for the Convention on Biological Diversity (CBD). 

The Red List will be a useful tool to aid sustainable development and importantly, it will also be used 
to help raise awareness of threatened species throughout the country among conservation practitioners, 
policy makers, government departments and the general public. The data compiled for Red List 
assessments will also help highlight important gaps in knowledge, whilst the effort of collating 
biodiversity data into a single national databank will generate a greater awareness and understanding 
of native species.
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ABSTRACT

During the northern hemisphere autumn, one of the major routes taken by Far East Asian raptors 
migrating south is along coastal China into mainland South-east Asia and onwards to the Malay 
Peninsula, Sumatra, Java and beyond. The major “choke points” along this route are at the Isthmus 
of Kra, Thailand, where the Chumphon raptor watch site is located and at Tanjong Tuan, Melaka, 
which is the nearest distance between the land mass of Peninsular Malaysia and Sumatra across the 
Straits of Malacca. Both sites are world renowned as raptor migration watch sites. Over the years 
birders have noted raptors thermalling over the Gurun – Sungai Petani area, Kedah, an area of plains 
bordered on the west by Gunung Jerai and on the east by the Jeniang, Sik and Bukit Selambau hills. In 
autumn 2012 and 2013 volunteers from the Malaysian Nature Society (MNS) counted and identified 
the raptors migrating along this route from the district of Bedong, at a small hillock that gave good 
views of the plains below and all the way up to the summit of Gunung Jerai and northerly direction 
towards Gurun and Jeniang. The monitoring started from the 4th week of September till the 1st week 
of November, covering approximately 6 weeks. In autumn 2012, a total of 64,268 raptors represented 
by 13 migratory raptor species and eight resident raptor species were counted. In autumn 2013, a total 
of 55,915 migratory raptors were counted. The range of raptor species observed is the higher than any 
raptor watch site in Peninsular Malaysia, and the total number of raptors counted is comparable to that 
of Tanjung Tuan, Melaka and Taiping, Perak. Any location with 10,000 raptors or more per season is 
considered as a significant raptor watch site.

Keywords: counting, rmigratory raptors, monitoring, population trends, resident raptors

INTRODUCTION

Peninsular Malaysia lies on one of the major flyways of raptors, part of the autumn raptor migration 
flyway of eastern Asia, migrating from temperate northern Asia to warmer weather in South-east 
Asia and beyond (ARRCN, 2012; Lim; 2011a). Each autumn (from end Sept to mid Nov) hundreds 
of thousands of raptors migrate south along this path. Tanjung Tuan, in Melaka (DeCandido, 2006; 
Lim and Nina Cheung, 2011), and Taiping at Scott’s Hill, Perak (ARRCN, 2012; Lim, 2011b), are 
major raptor migration watch sites.  Further north in Thailand, the Isthmus of Kra, Khao Din Sor and 
Chumphon (ARRCN, 2012; DeCandido et al., 2004; DeCandido et al., 2008; DeCandido, 2013), are 
considered as world class raptor migration watch sites.  For the past few years, from 2009 onwards, 
members of the MNS Penang Branch had been reporting big flocks of migratory raptors over Bedong 
(see Bird i-witness Malaysia, location – Bedong www.worldbirds.org/malaysia/). There were also 
previous reports of migratory raptors at Gunung Jerai and Gurun, Kedah (Wells, 1999; Wells, 2007). 
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In autumn 2012, with funding from Asian Raptor Research & Conservation Network (ARRCN), 
Malaysian Nature Society (MNS), Penang Branch and MNS-BCC (Bird Conservation Council) 
Raptor Study Group (RSG) together carried out a study of raptor migration at Bedong over a planned 
continuous 45 days period. A year later, in autumn 2013, with contributions from MNS Penang Branch 
and support from RSG, MNS Selangor and MNS Perak branch, another season of monitoring was 
carried out.

METHODOLOGY

Survey site

Bedong is located in Kedah, about 10 km north of Sungai Petani and 10 km south of Gurun. It is located 
near the centre of the plains that is bordered on the west by the Gunung Jerai massif and on the east by 
small hills that form part of the Kedah – Singgora range. The narrowest stretch of this plain is about 
40 km. This area is also known as Bujang Valley, after the historical ancient Hindu civilization located 
around Gunung Jerai. 

The survey site located east of Bedong township, near Kampong Kongsi Enam (Figure 1). The habitat 
is agricultural land with mainly rubber and oil palm estates. There were two observation points in the 
survey site: one nears an abandoned bungalow and another on a hillock (c 100 m a.s.l.), about two 
km away. Most of the observations were done from the latter site as it provided a better vantage point 
(Figure 2). Opportunistic observations were also made from the surrounding plantations and the two 
golf courses located in the surrounding area.

Figure 1. Location of Bedong count site, Kedah.
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Figure 2. Hillock, Main Count Site – looking west towards Gunung Jerai.

Field methods

Monitoring of raptor migration was carried out by volunteers accompanied by at least one experienced 
raptor counter. Observers scanned for migrants by observing the sky in the northerly direction, sweeping 
from west to east and vice-versa. A range of binoculars were used, from 8 x 42 to 12 x 50, and spotting 
scopes, from objective up to 80 mm, with a range of magnifying eye-pieces. Digital cameras with 
a range of telephoto lens from 400 to 800mm were used to capture digital images for instantaneous 
identification and confirmation of raptor species. 

All volunteers were taught the identification of the commonest five migratory raptor species found at 
Bedong (and for that matter also Peninsular Malaysia). These are the Oriental Honey Buzzard Pernis 
ptilorhyncus, Grey-faced Buzzard Butastur indicus, Black Baza Aviceda leuphotes, Chinese Goshawk 
Accipiter soloensis and the Japanese Sparrowhawk Accipiter gularis. Regional field guides for South-
East Asian birds (King et al., 1975; Robson, 2008) and Peninsular Malaysia (Allen, 2012; Wells, 1999) 
were used to identify raptor species. Raptor field guides were also used (ARRCN, 2012; Chaiyan, 
2008; Ferguson-Lees and Christie, 2007; Forsman; 2007).

During the autumn 2012 survey, migratory raptors were counted daily from 0900hrs to 1700hrs. The 
survey was conducted by at least two volunteers from 1st October to 5th November 2012 over a 35 days 
period. For the 2013 studies, due to insufficient volunteers, counts were sometimes made for less than 
the 0900 to 1700 hrs period. However, site visit was made for at least 2 hours, usually around noon, the 
hottest time of the day where raptors supposedly start to thermal and migrate.
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RESULTS

Migratory Raptors

In all, 15 migrant raptor species were identified heading south during the two seasons of monitoring 
at Bedong. From the Bedong hillock count site, the raptors were seen flying overhead, or just to the 
west on the plains below, or further away against Gunung Jerai. Occasionally some raptors were seen 
to the east of the count site, overflying the Bukit Selambau area (Figure 10).  Black Baza was the 
major migratory raptor species recorded (70.6%) followed by Oriental Honey Buzzard (8.4%), Chinese 
Goshawk (9.3%) and Japanese Sparrowhawk (2.4%). Grey-faced Buzzard, a not so common migratory 
raptor to Peninsular Malaysia, made up the 5th (1%) commonest raptor seen here, sometimes in small 
flocks.

Table 1. Bedong field data summary 2012.

Date OHB GFB CG JSH Unid. 
accip.

Unid.
raptor

Black
Baza Others Total

1/10 0 0 0 0 0 62 0 0 62
2/10 0 0 0 0 0 0 0 0 0
3/10 30 0 0 19 0 0 0 0 49
4/10 246 3 194 103 0 0 0 0 546
5/10 147 0 31 1 0 0 0 0 179
6/10 5 0 0 0 5 0 0 0 10
7/10 10 0 22 1 158 1 0 0 192
8/10 291 2 73 351 381 4 0 1BK 1,103
9/10 82 2 172 3 22 17 0 1BK 299
10/10 529 0 87 0 21 1 0 0 638
11/10 42 0 0 0 7 1 0 0 50
12/10 369 1 0 0 78 35 230 1 Falco 714
13/10 635 1 261 2 7 1 0 0 907
14/10 826 0 1,039 3 703 3 0 2 PF 2,576
15/10 130 2 110 18 205 24 0 1GSE 490
16/10 8 0 181 6 536 24 0 0 755
17/10 0 0 4 1 11 0 0 0 16
18/10 24 0 27 3 145 4 0 0 203
19/10 20 3 72 0 335 5 0 0 435
20/10 215 0 20 24 202 27 0 2BK,   1F,  1OP 492

21/10 3 2 152 4 82 7 0 1PH 251
22/10 24 0 62 17 59 94 0 0 256
23/10 184 0 86 10 121 87 196 0 684
24/10 84 2 0 5 33 15 46 0 185
25/10 179 81 70 61 52 15 3,276 3BE, 1GSE, 

1CB, 1BK
3,740
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26/10 65 90 8 18 35 3 3,158 1BE, 1BK, 1H 3,380
27/10 469 41 18 20 42 18 12,540 3 OP, 3BE, 

1GSE, 1BK
13,156

28/10 898 46 40 35 67 45 12,808 2BE, 3BK 13,944
29/10 574 11 1 18 41 8 6224 4BE, 1EMH, 

2AQ, 1BK
6885

30/10 427 15 8 19 37 1 1,953 5AQ, 1H 2,466
31/10 359 10 16 38 29 1 2,713 0 3,166
1/11 530 8 3 22 57 0 1,765 1PH, 1AQ 2,387
2/11 67 15 2 20 8 4 2,431 1BK, 1AQ, 1H 2,550
3/11 95 0 0 1 130 0 333 2 BK 561
4/11 7 5 0 0 33 14 339 2BE, 2 OP 402
5/11 329 0 0 0 40 2 169 0 539
Total 7,903 340 2,759 823 3,682 523 48,181 57 64,268

% 12.3 0.5 4.3 1.3 5.7 0.8 75 0.1 100

Species: OHB (Oriental Honey-buzzard Pernis ptilorhyncus), GFB (Grey-faced Buzzard Butastur 
indicus ), CG (Chinese Goshawk Accipiter soloensis), JSH (Japanese Sparrowhawk Accipiter gularis), 
Black Baza  (Aviceda leuphotes), SKA (Shikra Accipiter badius), BK (Black Kite Milvus migrans 
), PF (Peregrine Falcon Falco peregrinus), BE (Booted Eagle Hieraaetus pennatus), GSE (Greater 
Spotted Eagle Aquila clanga ), CB (Common Buzzard Buteo buteo),  HM ( Himalayan Buzzard Buteo 
burmanicus), EMH ( Eastern Marsh Harrier Circus spilonotus), PH (Pied Harrier Circus melanoleucos 
) OP (Osprey Pandion haliaetus), AQ (Aquila spp.), 
H (Harrier spp.),  Buteo (Buteo sp), Falco (Falco spp.).
          

Figure 3. Oriental Honey Buzzard (left) and Grey-faced Buzzard (right)
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Table 2. Bedong field data summary 2013

Date OHB GFB CG JSH Unid.
accip.

Unid.
raptor

Black
Baza Others Total

25/9 3 0 0 5 0 0 0 0 8
26/9 2 0 0 11 0 0 0 0 13
27/9 0 0 0 0 0 0 0 0 0
28/9 9 0 1 104 0 0 0 0 114
29/9 0 0 0 0 0 0 0 0 0
30/9 248 0 2 867 0 1 0 0 1,118
1/10 2 0 2 203 0 0 0 0 207
2/10 6 0 2 247 0 0 0 0 255
3/10 0 0 0 0 0 0 0 0 0
4/10 10 0 0 102 0 0 0 1EMH 113
5/10 4 0 0 1 31 0 0 0 36
6/10 0 0 0 0 0 0 0 0
7/10 0 0 0 0 0 0 0 0
8/10 16 0 987 15 1,970 0 0 0 2,988
9/10 8 0 43 6 10 0 0 1OP 68

10/10 57 0 0 0 0 0 0 2EMH 59
11/10 39 0 464 10 13 2 0 1BK 529
12/10 199 3 1,392 7 112 1 0 0 1,714

13/10 18 0 1,290 22 76 0 0 2BE, 1H, 
1CB 1,410

14/10 1 0 18 2 9 0 0 0 30
15/10 15 86 20 6 320 20 0 0 467

16/10 164 227 2,508 16 468 157 8 3OP, 5BE, 
2SKA 3,558

17/10 24 1 3 11 768 69 0 1BE 877
18/10 17 4 7 2 447 95 370 0 942
19/10 5 6 1 12 10 4 53 1BE, 1SKA 93
20/10 52 7 150 11 152 25 1,140 1OP, 1HB 1,539
21/10 1 0 5 4 2 4 207 2EMH 225

22/10 48 35 52 47 50 173 16 1BE, 1BK, 
3H 426

23/10 221 66 294 30 193 51 1,007
2BK, 1PF, 
2H, 1Falco 

1AQ
1,869

24/10 178 231 809 150 55 32 355 1OP, 2BK 1,813

25/10 53 137 182 13 15 30 245 1OP, 1BE, 
1PF, 4Buteo 682

26/10 97 0 59 13 12 2 811 1OP, 1EMH 996
27/10 269 16 29 5 123 92 367 1OP, 1BE 903
28/10 33 2 1 17 23 11 425 0 512
29/10 18 1 2 3 8 10 331 1BE 374
30/10 20 11 2 6 6 3,310 0 3,355
31/10 70 11 51 9 9 9 887 2BK 1,046
1/11 19 5 4 5 2 1 5,961 0 5,997
2/11 8 2 5 7 9 10 10,627 0 10,668
3/11 188 1 19 28 8 3 7134 2GSE, 1AQ 7384
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4/11 35 1 7 22 16 40 3240 1GSE, 1H 3363

5/11 22 0 0 5 1 0 132 1GSE, 
1EMH 162

Total 2,179 853 8,409 2,020 4,918 848 36,626 62 55,915
% 3.9 1.5 15.0 3.6 8.8 1.5 65.5 0.1

                       Figure 4. Japanese Sparrowhawk                       Figure 5. Chinese Goshawk     

                     Figure 6. Osprey                                          Figure 7. Black Baza                
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Table 3: Bedong cumulative data 2012 & 2013

Date OHB GFB CG JSH Unid.
accip.

Unid.
raptor

Black
Baza Others Total

2012 7,903 340 2,759 823 3,682 523 48,181 57 64,268
2013 2,179 853 8,409 202 4,918 848 36,626 62 55,915
Total 10,082 1,193 11,168 2,843 8,600 1,371 84,807 119 120,183

Av e r a g e / 2 
years 5,041 596 5,584 1,422 4,300 685 42,403 59 60,091

As % 8.4 1.0 9.3 2.4 7.2 1.1 70.6 0.1

2012, Actual Count Days = 36, Average Hours per Day = 7
2013, Actual Count Days = 37, Average Hours per Day = 5.6

                       Figure 8. Booted Eagle                                 Figure 9. Shikra

Figure 10. General flyways of migrant raptors at Bedong count site
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An average of 15 Booted Eagles per season were seen among the passing migrants. This number is 
remarkably high for a migrant species regarded as rare in Peninsular Malaysia. Other migratory raptors 
found here, but not easily observed at other raptor watch sites, include the Greater Spotted Eagle, 
Black Kite, Osprey and harrier species. Both taxon of Common Buzzard, which was recently “split” 
into Common and Himalayan Buzzard (Robson 2008), were also recorded migrating at the survey site.

Table 4. The five major migratory raptors and selected raptors recorded in 2012 and 2013.

Species Average of total 
counted, 2012 & 2013 Peak time frame and or trend

1 Oriental Honey Buzzard 5041 Gradual peak end Oct but seen throughout

2 Grey-faced Buzzard 596 Peak mid to end October

3 Chinese Goshawk 5584 Peak at mid-October

4 Japanese Sparrowhawk 1422 Usually arrive earlier than CG and peak early to 
mid-October

5 Black Baza 42403 Usually arrive in huge flocks last week of October, 
but an earlier smaller flock noticed in 2012

6 Osprey 7 Seen throughout October

7 Greater Spotted Eagle and 
Aquila spp

9 Tend to arrive later, after mid-October

8 Black Kite 11 Seen throughout the season

9 Booted Eagle 14 Seen throughout with about two white morphs per 
season (15%)

11 Eastern Marsh Harrier and 
Harrier species

9.5 ~ 10 Seen throughout the season with EMH more 
common.

Bedong, with a high autumn count of about 65,000 raptors, is somewhat equivalent to Taiping and 
Tanjong Tuan watch sites and higher than Perlis State Park in terms of numbers of migrant raptors 
recorded. More significantly, the variety of raptor species seen at Bedong is much higher compared to 
all other raptor count locations in Peninsular Malaysia. 

The average total number of raptors recorded per autumn season during the two years survey was 
60,000. This is about a third to one-quarter of the migrating raptors recorded passing through in autumn 
at Chumphon, Thailand. This may be significant for the study of the migratory routes of raptors in East 
Asia. Bedong may be located very near the main route of migratory raptor using the Eastern Inland 
Corridor that lies south of Chumphon, Thailand. 
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Resident Raptors

A total of nine species of resident raptors were also observed: Changeable Hawk-eagle Spizaetus 
cirrhatus, Crested Serpent-eagle Spilornis cheela, Black-shouldered Kite Elanus caeruleus, Brahminy 
Kite Haliastur indus, Rufous-bellied Eagle Hieraaetus kienerii, Grey-headed Fish-eagle Ichthyophaga 
ichthyaetus, Crested Goshawk Accipiter trivirgatus, White-bellied Sea-eagle Haliaeetus leucogaster 
and Blyth’s Hawk-eagle Spizaetus alboniger. 

              Figure 11. Changeable Hawk-eagle                   Figure 12. Crested Serpent-eagle

DISCUSSION

Migration is a long and energy-consuming journey for the migrant raptors. Migrating raptors concentrate 
along main river valleys, mountain slopes and passes, and along shores (Ferguson-Lees and Christie, 
2007).  It is important that enough habitats along the major migration routes be preserved so they could 
rest at night or during bad weather. Data from these surveys should be made available to other relevant 
agencies such as forestry department, wildlife and national park department and conservation groups. 
It is hoped that these initial data will be useful for their planning and conservation efforts. 

Raptors, or birds of prey, are the top predators in the food chain. It is generally believed that the total 
number and the greater range of raptor species are good indicators of the health of the environment. 
More systematic counts in future could help review the actual number of raptors passing through this 
site and the range of the species too. A suitable higher location than the present count site needs to be 
located, where a watch tower can be constructed.

Public awareness needed to be promoted to increase the appreciation and understanding of the migrant 
raptors. In this respect, a raptor workshop and migration watch for members of Malaysian Nature 
Society, government agencies and the public was conducted on 27 Oct 2013 at Bedong. The importance 
of migratory raptors was mentioned in the nature talks conducted for schools and public to improve 
the relationship between raptors and humans. Whenever possible, birdwatchers should explain the 
significance of raptors to farmers and the general public in order to promote the co-existence of people 
and raptors in a non-destructive way.

Bedong is not only important as a raptor count site in Malaysia because of the high total number of 
migratory, as any site above 10,000 raptors season is considered a major raptor migratory site  (ARRCN, 
2012; Heintzelman, 2004), but also the presence of many resident raptor species. It was noted that 
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some migratory raptors were observed to hunt at this site, either seen with prey or with full crop.

Bedong would be a good place to do raptor counting because of the variety of raptor species that come 
through the area. It can be also a good training ground for those who are interested in raptors. The 
raptors can be high up, making identification difficult, but the benefit is it has many different species 
compared to Tanjung Tuan which has mainly Oriental Honey Buzzard. The range of raptor species seen 
here are more similar to those in Taiping. Although the counts at Bedong are high, the total could be 
still higher if the counting period is extended longer, to say, 60 days.
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ABSTRACT

This study was conducted to record the butterfly fauna at Kuala Lompat, Krau Wildlife Reserve, 
Pahang in March and May 2013. A total of 302 individuals belonging to 90 species from six families of 
butterflies were recorded. Family Nymphalidae, the biggest family of butterfly in Peninsular Malaysia 
was the most diverse (40 species). The least diverse family was Riodinidae with only three species. 
Shannon index of diversity in May (H’ = 3.87) was slightly higher than March (H’ = 3.59). High species 
diversity is expected since this area is less disturbed. More species might be expected if sampling effort 
were increased.

Keywords. Butterfly, lowland forest, undisturbed, diversity, Malaysia

INTRODUCTION

Butterfly is an insect group from Suborder Rhopalocera (Phylum Insecta: Order Lepidoptera). In 
the Malay Peninsula, butterfly can be found in various habitats such as riparian, forest, forest fringe, 
gardens and grasslands. Peninsular Malaysia has an extraordinarily rich butterfly fauna of over more 
than 1000 species (Corbet et al., 1992, Yong et al., 2012). Butterflies can be differed from moths 
(Suborder Heterocera) from the shape of the antennae (Corbet et al., 1992). Butterfly antennae is 
filiform and club-like while moths are usually feather-like or saw edged as seen under naked eye. 
Butterflies are also usually brightly coloured and mostly active during the day compared to moth which 
have dull coloured wings and mostly active during night time with an exceptional of some daylight 
flying moth. As quick guide, when at rest, most butterflies closed its wings in an upright position, 
revealing the undersides of the wings but moths usually otherwise.

Information on species diversity is crucial for conservation managers to formulate plan to protect a 
habitat or establish an area for protection. Therefore, it is very important to study species diversity due to 
various reasons; local and global habitat destruction lead to species lost and for the better understanding 
of the functional aspect of biological communities in their environment. Studies to document butterfly 
diversity in Peninsular Malaysia probably begun in the late 1700, and that proliferated in 1800 to the 
next century by various collectors (Corbet et al., 1992). Many new species were described and reported 
in the early years and today, interest is more on documenting local species richness.

Krau Wildlife Reserve, Pahang which is designated as a reserve area on 1923 was one of the biggest 
game reserve in Peninsular Malaysia with 55,159 hectares of lowland dipterocarp forest that rich with 
flora and fauna species. This area was gazetted again in 1965 and 1968 with an increase in the reserve 
size to 62,395 hectares. We are unaware of any study on butterfly fauna at Kuala Lompat, Pahang field 
station, hence this study was done to assess the diversity of butterfly species in order to determine the 
species richness and abundance of butterfly communities in study site.



Nur Afny Syazwany Abu Zarim & Amirrudin Ahmad64

METHODOLOGY

Study site

This study was conducted at Kuala Lompat field station, Krau during the RHL Krau Biodiversity 
Inventory Program for two occasions (Figure 1).  The survey was done along the foot path at Kuala 
Lompat in March and May 2013. The study area consists of the open residential area around the field 
station as well as jungle tracks under an intact lowland forest in between Sungai Lompat and Sungai 
Krau. 

Data collection

Butterflies were captured manually using sweep net along a line transect circa 500 m between 0900-
1700 hrs for two days. Specimens were identified to the lowest possible taxon using keys and pictorial 
guide of Corbet et al. (1992). Family Riodinidae which was previously placed under family Lyacaenidae 
as subfamily Riodininae (Campbell et al., 2000) is used here. Voucher specimens of certain species 
which is unable to be identified at the field were kept at General Biology Lab., UMT for further studies. 

Data analysis

Several ecological indices were used to measure local diversity (α-diversity) such as Shannon Diversity 
Index (H’), Richness index (Margalef) and Evenness Index. Abundance data were used to calculate the 
index value using a program called PAST (Hammer et al., 2001).
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Figure 1.(A) The map showing the location of Kuala Lompat field station (red triangle) where data  
were collected. The darker shades denote the higher terrain. The solid black triangle indicates 
Gunung Benom, the highest peak in the area. Inset is the map of Peninsular Malaysia showing 
the location of the study area. (B). The schematic diagram showing the two main rivers at the 
study area, Sg. Lompat and Sg. Kerau that flow into Sungai Pahang to the right (east). The 
black rectangle showed the sampling area located in between the two rivers.
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RESULTS

All six families of butterflies reported in Peninsular Malaysia were presented at Kuala Lompat (Table 
1). A total of 302 individuals consists of 90 species belong to 56 genera were recorded. The butterfly 
species composition (Figure 2) clearly showed that family Nymphalidae (39 species) has the highest 
number of species recorded followed by Lycaenidae (15) and Pieridae (12) while Riodinidae was the 
least recorded family with three species. Families Papilionidae and Hesperiidae were the other two 
families documented in this study with 10 species each. 

Despite having the biggest representative in Peninsular Malaysia, the combination of families 
Lycaenidae+Riodinidae has insignificant representative at Kuala Lompat. Families Pieridae and 
Papilionidae were represented by a relatively rich species, which the former with almost 27% and the 
latter with more than 20% of the total know fauna in the families. Although more butterflies from the 
family Nymphalidae were collected in this study, the percentage of species recorded in this sampling 
was less than 15%. Hisperiidae has the lowest contribution with less than 4%. Overall, only 8.6% of 
over 1 000 species of butterfly fauna known to Peninsular Malaysia recorded in this study. Checklist of 
butterflies collected from Kuala Lompat field station was presented in Table 2.

Table 1. The percentage of butterfly fauna recorded in the recent study against the currently knows 
species of each family in Peninsular Malaysia. 

Family No of species in 
Peninsular Malaysia

No of species 
recorded

Percentage of 
species recorded

Nymphalidae 275 39 14.18
Lycaenidae + Riodinidae 411 15 + 3 4.38
Pieridae 45 12 26.67
Hesperiidae 255 10 3.92
Papilionidae 45 10 22.22

Total 1 031 89 8.63
Note. Numbers of species in families Lycaenidae + Riodinidae were combined. Subfamily Riodininae 

is currently recognised as a valid family (Campbell et al., 2000).

Table 2. Checklist of butterfly fauna recorded at Kuala Lompat field station, Krau, Pahang.

Family Scientific Name
Papilionidae Chilasa paradoxa aenigma

Graphium agamemnon agamemnon
Graphium bathycles bathycloides
Graphium doson evemonides
Graphium sarpedon luctatius
Papilio nephelus sunatus
Papilio polytes romulus
Papilio prexaspes prexaspes
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Pathysa antiphates itamputi
Troides amphrysus ruficollis

Nymphalidae Athyma matanga
Cirrochroa emalea emalea
Cirrochroa satelitta satelitta
Cirrochroa surya
Cupha erymanthis lotis
Doleschallia bisaltide pratipa
Erites elegans distincta
Eulaceura osteria kumana
Euploea camarelzaman malayica
Euploea mulciber mulciber
Euploea radamanthus radamanthus
Euthalia monina monina
Faunis canens arcesilas
Hypolimnas anomala anomala
Hypolimnas bolina bolina
Kallima limborghii amplirufa
Lasippa tiga siaka
Lexias cyanipardus
Lexias dirtea merguia
Lexias pardalis dirteana
Mycalesis patiana patiana
Pandita sinope
Pantoporia hordonia hordonia
Pantoporia sandaka
Parantica agleoides agleoides
Parthenos sylvia lilacinus
Phalantha alcippe alcesta
Rhinopalpa polynice eudoxia
Tanaecia iapis puseda
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Table 2. [continue]

Family Scientific Name
Nymphalidae Tanaecia julii bougainvillei

Tanaecia pelea pelea
Terinos atlita teuthras
Terinos clarissa malayanus
Terinos terpander robertsia
Xanthotaenia busiris busiris
Ypthima huebneri
Ypthima pandocus corticaria
Zeuxidia amethystus amethystus

Pieridae Appias libythea olferna
Appias lycinda vasava
Appias nero figulina
Catopsilia pomona pomona
Delias hyparate metarate
Eurema ada iona
Eurema andersonii andersonii
Eurema blanda snelleni
Eurema hecabe contubernalis
Eurema sari sodalis
Eurema simulatrix tecmessa
Gandaca harina distanti
Leptosia nina nina

Lycaenidae Allotinus leogoron leogoron
Anthene emolus goberus
Anthene lycaenina miya
Caleta elna elvira
Caleta roxus pothus
Cheritra freja frigga
Curetis regula
Jamides celeno aelianus
Jamides pura pura
Nacaduba subperusia lysa
Prosotas dubiosa lumpura
Prosotas lutea sivoka
Prosotas pia pia
Zeltus amasa maximinianus
Zizina otis lampa

Table 2: [continue]
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Family Scientific Name
Riodinidae Paralaxita damajanti damanjanti

Paralaxita orphna laocoon
Zemeros emesoides emesoides

Hesperiidae Ancistroides nigrita maura
Celaenorrhinus ladana
Hasora leucospila
Hasora terminatus
Hasora vitta vitta
Koruthaialos sindu sindu
Pirdana distanti distanti
Potanthus omaha omaha
Pseudokerana fulgur
Tagiades japetus atticus

Figure 2. Species composition of butterfly fauna for each family recorded at Kuala Lompat field 
station showing uneven distribution of species richness.

Rank-abundance curve (Figure 3) plotted based on data collected at Kuala Lompat field station 
indicated that many species recorded in this study can be considered rare (DeVries et al., 1997). 
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Many species were represented by small number of individual; a total of 71 species were represented 
by five or less specimens. The Colonel, Pandita sinope (Family Nymphalidae) is the most common 
butterflies species at the study site (15 individuals) followed by Jamides celeno aelianus (14 
individuals), Cirrochroa surya and Prosotas dubiosa lumpura with 12 individuals each. 

Figure 3. Rank-abundance distribution of butterflies in Kuala Lompat, Krau, Pahang which shows that 
there were more rare species collected than the common ones.

The species diversity, richness and evenness indices of butterfly at Kuala Lompat field station in 
general are high. Shannon Diversity Index (H’) for March 2013 sampling was 3.87 and 3.58 for May 
2013. There was a slight decreased in the H’ value between the two months. Richness index measured 
using Margalef formula (R1) gave a opposite pattern where low richness in March (9.0) compared to 
that of May (13.4). Evenness Index (J) in May (0.69) was found to be lower than that of March (0.80).
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DISCUSSION

To date, there was no previous study on butterflies in this area known to us. The finding of this study 
contributed to the local fauna database which can be useful for further research. In total, about 9% 
Rhopalocera of Peninsular Malaysia found at Kuala Lompat field station. Some places recorded 
approximately 5-10% of the total Rhopalocera known in this region.

This site was dominated by species from the family Nymphalidae compared to the other butterfly 
families due to their property of being taxonomically recognized, broader range of species description 
and larger family size with many subfamilies and species compared to the others (Corbet et al., 1992; 
DeVries, 1997). The proportion of species collected to family Nymphalidae was however, ranked third 
after Peiridae and Papilionidae that contributed more than 20% of the known species in Peninsular 
Malaysia. Despite contributing 41 species, research conducted by Norela et al. (2011) showed that 
Nymphalidae contributed slightly less than 15% of butterfly fauna at Hutan Air Terjun Parit and 
Gunung Jasar, Cameron Highland, which the highest composition of species:family ratio led by 
Pieridae (24.44%). 

The common pattern of distribution where very few common species but many rare was also 
demonstrated by butterfly fauna collected at the study sites (Figure 3). In many cases, singletons 
dominated the catch and only few species has more than one individual (e.g., Norela et al., 2011). Few 
common species usually came from the family Nymphalidae. Other families usually represented by a 
few individual. 

Diversity indices are often computed as a measure of species diversity of a community. It provide 
information about community composition than simply observed species (i.e., the number of species 
recorded) that taking into consideration the relative abundances of different species in the sample. 
Even distribution (i.e., similar of number of individual captured) tend to increase the value of Shannon 
diversity index (H’) and the evenness index. In this study, the values of H’ was relatively high. This 
gave a strong indication that no species really dominating the catch. These may be related to the 
pristine environment and complex vegetation structure that able to support more butterfly species (Vu 
and Vu, 2011). 

This study is still preliminary but provides additional information on butterfly at Kuala Lompat field 
station, Krau. The finding is essential to increase baseline knowledge of fauna presence at the study 
area. The result of this study may help in planning conservation program and managing the reserved to 
safeguard its flora and fauna for future generation.
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ABSTRACT

Records of Odonata collected at sites in Krau Wildlife Reserve, Pahang, in October 2007 and August-
September 2013 are presented. A total of 85 species from 14 families were collected. Of these 72 
species are the new records for Krau Wildlife Reserve. A new species of Prodasineura was collected, 
and yet to be named. These records are combined with existing records from Krau Wildlife Reserve in 
literature to produce the checklist of the Odonata known to the reserve. At present 102 species from 14 
families are known from Krau Wildlife Reserve.

Keywords: Odonata, Dragonflies, Krau Wildlife Reserve, Pahang, Peninsular Malaysia

INTRODUCTION

Among the states in Peninsular Malaysia, the Pahang state is quite well studied for its Odonata. The 
main published records of Odonata of Pahang are available for Tasik Bera (Norma-Rashid et al. 2001), 
Tasik Chini (Fadilawati et al. 2008), Fraser's Hill (Ng & Choong 2010), Cameron Highlands (Ng et al. 
2011), Sg Bebar (Dow et al. 2012) and Kuala Tahan (Ng et al. 2012).

Krau Wildlife Reserve (KWR), adjacent to the well known Taman Negara National Park, Pahang is 
located in the central part of Peninsular Malaysia. KWR is mainly covered by lowland dipterocarp 
forest. Sg Krau, Sg Lompat and Sg Teris are the main rivers in KWR. Areas in KWR are frequently 
flooded during rainy season. Sporadic Odonata records for KWR can be found in Norma-Rashid et al. 
(1996) and Hamalainen (2000). Records for KWR in Norma-Rashid et al. (1996) were from Sg Krau, 
Sg Lompat, Sg Perlok and Sg Pian whereas records in Hamalainen (2000) were from Perlok Pos, Bukit 
Rengit and Kuala Lompat. A total of 30 species were reported in these two published literatures.

I carried out short samplings in KWR on three occasions, once in 2007 and twice in 2013. Here I 
present the results of my survey together with a summary of the available literature records to produce 
a list of Odonata known from KWR. 

METHODOLOGY

Sampling was done on three occasions at various sites in KWR – 23-25 October 2007 at Kuala Gandah 
and Institut Biodiversiti (IBD); 21-27 August 2013 at Kuala Lompat Pos, Sg Pian, Sg Teris and IBD; 
and 22-26 September 2013 at Sg Serlok and IBD. Sampling in October 2007 was done during a short 
visit and retreat to KWR, and the samplings in August and September 2013 were done during the 
KRW inventory programme by PERHILITAN. Adult Odonata were collected using handheld nets. 
Specimens were preserved with acetone treatment and drying in silica gel. The family level taxonomy 
used here follows that in Orr (2005). The latest taxonomic treatment of families Megapodagrionidaea 
and Argiolestidae (Kalkman & Theischinger 2013) is adopted.



Chee Yen Choong74

The material collected is held in either the Centre for Insect Systematics at Universiti Kebangsaan 
Malaysia (UKM) and the Institut of Biodiversiti (IBD) at Lanchang, Pahang. Specimens were identified 
to species under a microscope, by reference to the relevant literatures, and direct comparison with 
materials from other places.

RESULTS

A list of all species observed and collected in KRW by me (columns C-G), and records that I have 
found in previously published literatures (columns A and B), is presented in Table 1. A total of 85 
Odonata species were observed and collected on the three occasions in 2007 and 2013. Of these, 72 
species (marked with * in Table 1) are new records for KWR. Prodasineura autumnalis identified in 
Norma-Rashid et al. (1996) is treated here as Prodasineura humeralis. Prodasineura humeralis and 
P. autumnalis are very close to each other, however, only P. humeralis occurs in Peninsular Malaysia 
(Orr 2005). The Amphicnemis sp. female specimen in Hamalainen (2000) has been later identified as 
Teinobasis cryptica by Dow (2010).

DISCUSSION

At present 102 species of Odonata are now known to occur in KWR. Of these, 85 species were collected/
observed during the three occasions in October 2007 and August-September 2013, and 72 species 
are first confirmed records from KWR. Rhinagrion viridatum, Teinobasis cryptica, Megalogomphus 
sumatranus, Orthetrum glaucum and Zyxomma obtusum listed in Norma-Rashid et al. (1996), and 
Lestes praecellens and Amphicnemis ecornuta listed in Hamalainen (2000) were not collected by me 
during the three sampling occasions. All these species are common species in Peninsular Malaysia 
except Teinobasis cryptica, Lestes praecellens and Amphicnemis ecornuta. The T. cryptica record 
from KRW is the single record of this species known from Peninsular Malaysia (Dow 2010). Pantala 
flavescens and Rhodothemis rufa were observed (not collected) at Sg Pian. These two species are 
common and easy to be identified on spot.

Prostosticta curiosa was found in abundant at Sg Serlok site. It was spotted foraging at forest floor 
vegetation not far from the river. The first record of P. curiosa in Peninsular Malaysia was from Sekayu, 
Terengganu (Choong et al. 2012). KWR is the second site for P. curiosa in Peninsular Malaysia. 
Burmagomphus arthuri is a rare species, and only a handful of specimens are known in collections 
(Dow 2009). So far, all the B. arthuri specimens known from Peninsular Malaysia are from KWR. 
The first record of Burmagomphus insularis in Peninsular Malaysia is from Taman Negara Kuala Koh, 
Kelantan (Choong 2007). KWR is the second site for B. insularis in Peninsular Malaysia. Argiocnemis 
sp. collected at various sites in KWR is a widespread species in Peninsular Malaysia and Borneo, and 
its status has been discussed in Ng et al. (2011). A new species of Prodasineura was collected from Sg 
Teris. This new species is allied to Prodasineura tenebricosa (Lieftinck, 1937) found in Borneo. The 
description of this new species will appear elsewhere. Other interesting and uncommon species collected 
from KWR are Aciagrion hisopa, Drepanosticta sharpi, Gynacantha limalis, Libellago semiopaca, 
Neruobasis longipes, Prodasineura interrupta, Rhyothemis plutonia and Teinobasis ruficollis.

My collecting data and that of Norma-Rashid et al. (1996) and Hamalainen (2000) are from the southern 
(Kuala Gandah, IBD, Sg Rengit and Sg Teris), western (Sg Pian, Sg Lompat, Sg Krau and Sg Perlok) 
and central (Sg Serlok) parts of KWR. The eastern and northern parts of KWR have yet to be explored 
for Odonata, particularly the highland area of Gunung Benum. The species tally for KWR is expected 
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to increase once these areas have been surveyed. It is interesting to note that new species descriptions 
of recent years in Peninsular Malaysia are from the state of Pahang (Dow et al. 2007, 2010). The 
discovery of the unnamed Prodasineura species from Sg Teris in KWR has strengthened the fact that 
the state of Pahang may still house many notable species yet to be discovered.

CONCLUSION

At present the Odonata checklist of KWR has 102 species, and a few species (Amphicnemis ecornuta, 
Burmagomphus arthuri, B. insularis, Prodasineura sp., Teinobasis ruficollis and T. cryptica) are 
novel species to Peninsular Malaysia. This checklist provides a basis for future reference and study of 
Odonata diversity of Peninsular Malaysia.
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ABSTRACT

Pristine area around Sungai Teris within Krau Wildlife Reserve, Pahang was surveyed between 20 and 
26 Jun 2013 with the objectives to i) study and understand the reservepristine ecosystem,ii) document 
various existing biodiversity components for future management and conservation, and iii) collected 
genetic plant resources. Sampling were made representing 3 major plant groups namely gymnosperms, 
and dicotyledons (angiosperm & monocotyledon). For gymnosperms, only 1 species was recorded 
which is Gnetum tenuifolium. A total of 41 families of angiosperm wereinventorized with the most 
dominant family is Euphorbiaceae with 15 genera and 26 species, followed by Leguminosae with 11 
genera and 11 species, Annonaceae with 9 genera and 14 species and the other families with only 1 or 2 
genera such as Anacardiaceae, Anysophyllaceae, Apocynaceae, Araliaceae, Aralidiaceae, Bombacaceae, 
Burseraceae, Ceropiaceae, Chloranthacaeae, Cannaceae, Dilleniaceaeae, Dipterocarpaceae, Ebenaceae, 
Elaeocarpaceae, Flacourtiaceae, Gesneriaceae, Guttiferae, Iracinaceae, Lauraceae, Lechytidaceae, 
Loganiaceea, Lythraceae, Meliaceae, Moraceae, Myristicaceae, Mrysinaceae, Olacaceae, Pandanaceae, 
Piperaceae, Rubiaceae, Rutacaeae, Sapindaceae, Simaroubaceae, Sterculiaceae, Tiliaceae, Verbenaceae, 
Violaceae and Vitaceaeae. The other families inventorized are Araceae, Cyperaceae, Hypoxidaceae, 
Commelinaceae, Covallariaceae, Costaceae, Dracaenaceea, Graminae, Hanguanaceae, Hypoxidaceae, 
Marantaceae, Orchidacaeae, Palmae, Pandanaceae, Smilaceae, Taccaceae, and Zingiberaceae. Some 
species bear fruits during this inventory trip such as Baccaurea parvifolia, and Nephelium sp. The 
plantsin this area are considered diverse and further inventory is suggested in the near future.

Keywords: Flora diversity, Sungai Teris, Krau Wildlife Reserve, Malaysia

INTRODUCTION

Aims and methods of the study

The main aims of this study were to conduct a plant inventory and to carry out qualitative assessment 
of the flora diversity and composition through general field collections at different times of year, as 
well as to include records of earlier herbarium collections of Krau Wildlife Reserve (KWR) plants and 
to highlight the conservation value of this habitat and the plants it harbours. This willprovide baseline 
data on the flora of KWR, specifically on Sungai Teris that can serve as a useful tool for the authorities 
in-charge of protecting the site to monitor changes pattern to the flora.
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METHODOLOGY

Field surveys

Collections were made of fertile vascular plants for herbarium specimens, but also of sterile specimens 
of major timber trees as vouchers. Specimens are deposited in the Malaysian Agricultural Research 
and Development Institute Herbarium and are recorded in the Agrobiodiversity Information System 
(AgroBIS) databse for easy access. Plant identification and description were referred to Corner, 1952; 
Stone 1977; Turner 1995; Latiff et al. 1999, & Soepadmo et al. 1995. During the field survey, six (6) 
trails were selected and botanised. They were Trail A, B, C, D, E and F. Plant listing and collection 
were also made along the riverine area in Sungai Teris. Rapid assessment technique was used during 
the survey to record the species composition and diversity. Standard collecting materials and methods 
and note taking were used (Bridson and Forman, 1992). Herbarium specimens were collected for plants 
bearing fertile materials, while vouchers were collected for plants that were not flowering or fruiting. 
Floristic notes and habitat types were also recorded. All voucher and herbarium collections were lodged 
at the MARDI herbarium. The checklist contained vouchers, herbarium records, and sighted records 
(these are species which were sighted in the sites but were not collected and do not have a voucher). 
Sterile materials known only at the family level are not included in the checklist, while taxa known 
only to the genus level e.g Garcinia, Mangifera and Durio are included.

RESULTS AND DISCUSSION

A total of 210 species were observed from all trails in Sungai Teris, Krau Wildlife Reserve Pahang 
Darul Makmur reflecting a density of 528 trees/trails. Tree communities in the study were dominated 
by medium-high sized trees, whereby the highest number of individuals with a total of 282 trees was 
within diameter class of 5.0- 14.9 cm. Table 2 shows the number of individuals obviously decreasing 
as the DBH class size increase. This area was dominated by Dipterocarpus spp. (Dipterocarpaceae) 
with DBH of 55.7 cm.Taxonomic composition of the trees reveals a total of 210 species and 61 
genera from61 families. The Leguminosae is the largest families represented by 14 species from 12 
genera. This was followed by the Euphorbiaceae and Rubiaceae with the both families represented 
by 11 and 8 species respectively. It is interesting to note that there are 30 families present in the 
plots that are represented by only one species – Anacardiaceae, Anysophyllaceae, Apocynaceae, 
Araliaceae, Aralidiaceae, Bombacaceae, Burseraceae, Ceropiaceae, Chloranthacaeae, Cannaceae, 
Dilleniaceaeae, Dipterocarpaceae, Ebenaceae, Elaeocarpaceae, Flacourtiaceae, Gesneriaceae, 
Guttiferae, Iracinaceae, Lauraceae, Lechytidaceae, Loganiaceea, Lythraceae, Meliaceae, Moraceae, 
Myristicaceae, Mrysinaceae, Olacaceae, Pandanaceae, Piperaceae, Rubiaceae, Rutacaeae, Sapindaceae, 
Simaroubaceae, Sterculiaceae, Tiliaceae, Verbenaceae, Violaceae and Vitaceaeae. From this survey, 
there were 26 species of rare and wild edible fruit species that are important for the food security 
and food sources for the wild community here. There are   Gnetum tenuifolium, Elaeidoxa conferta, 
Bouea macrophylla, Bouea oppositifolia, Mangifera sp., Goniothalamus macrophyllus, Durio 
lowianus, Baccaurea parvifolia, Barringtonia racemosa, Garcinia atroviridis , Garcinia bancana, 
Garcinia opaca, Garcinia nervosa, Barringtonia fusiformis, Barringtonia macrocarpa, Barringtonia 
macrostachys, Barringtonia scortechnii, Parkia speciosa, Lansium domesticum, Sandoricum koetjape, 
Artocarpus elasticus , Artocarpus lanceifolius , Artocarpus lowii, Artocarpus  scortechnii , Pometia 
pinnata and Xerospermum noronhianum. Gnetaceae is represented by only one species, Gnetum 
tenuifolium. For Araceae, 8 genera were observed, namely Aglaonema, Alocasia, Amorphophallus, 
Anadendrum, Epipromnepsis, Homalomena, Pothos and Raphidora. Commelinaceae represented by 
2 genera – Amischotolype and Pollia while Convallariaceae only represented by Peliosanthes teta. 
Costacea was represented by only one genus – namely Costus and two species. On the other hand, 
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Cyperaceae represented by two genera – Cyperus and Mapania. The most dominant family in this area 
is Euphorbiaceaewith 15 genera – Agrostitachys, Antidesma, Aporosa, Baccaurea, Blumeodendron, 
Bridelia, Claoxylon, Croton, Endospermum, Entada, Macaranga, Mallotus, Neoscorthehnii, 
Pimelodendron and Ptychoppyxis.  This is followed by Leguminosae, represented by eleven genera 
namely Bauhinia,Adenanthera, Callerya, Cynometra, Dialium, Koompasia, Milletia, Mucuna, Parkia, 
Saracca and Sindora.

CONCLUSIONS

There were many wild and rare edible fruit tree species in Krau Wildlife Reserve. Since our main aim 
was to survey, documented and collecting seeds for conservation purposes, the correct timing of the 
expedition was very critical and critical. Although many species were found in the wildlife reserve, 
none of the species was flowering and fruiting, except for Baccaurea and Xerospermum, therefore no 
seeds could be collected for our rare fruits genebank conservation program.
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Table 1. List of plants observed in Sungai Teris, Krau Wildlife Reserve, Pahang
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Family Scientific name Local name
Gnetaceae Gnetum tenuifolium Melinjau/belinjau liar

Araceae Aglaonema nitidum sumpah bulan

Aglaonema simplex
Alocasia denudata keladi candik
Amorphophallus paenofiifolius keladi lekir
Anadendrum marginatum
Epipromnepsis media
Homalomena griffithii kelemoyang
Homalomena propinqua kelemoyang
Pothos latifolius
Raphidophora lobbii

Commelinaceae Amischotolype griffithii tebu kera
Amischotolype molissima
Pollia sorzogonensis

Convallariaceae Peliosanthes teta
Costaceae Costus globosus setawar hutan

Costus speciasus Setawar hutan
Cyperaceae Cyperus sp.

Mapania bancana senayan batu
Mapania cuspidata serapat bukit
Mapania palustris

Dracaenaceae Dracaena elliptica pandan serani
Graminae Bambusa sp.

Centotheca lappacea
Scrotochloa ucceolata tampuk relang, sayung tikus

Hanguanaceae Hanguana malayana bakung hutan
Hypoxidaceae Molineria latifolia Lemba
Marantaceae Maranta sp.

Phrynium pubinerve Lerek
Orchidaceae Apostasia nuda

Calanthe sp.
Dendrobium crumenatum 
Dendrobium sp.
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Palmae Calamus sp Rotan
Elaeidoxa conferta Kelubi
Eugeissonia tristis bertam
Iguanura geonomaeformis
Iguanura wallichiana
Korthalsia sp.
Licuala sp Palas
Oncosperma horridum Bayas
Pinanga disticha
Salacca sp.

Pandanaceae Pandanus sp.
 Smilaceae Smilax megacarpa akar rebana, kelona
Taccaeae Tacca integrifolia belimbing tanah, janggut 

baung
Zingiberaceae Alpinia sp. Tepus

Etlingera sp.
Globba patens meroyan berok
Geostachys sp.

Anacardiaceae Bouea macrophylla kundang
Bouea oppositifolia Remia
Campnosperma auriculatum terentang daun besar
Dracontomelon dao kedondong sengkuang
Mangifera sp.
Melanochyla angustifolia rengas padi
Semecarpus curtisii rengas ayam

Anisophylleaceae Anisophyllea disticha kayu pacat
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Annonaceae Anaxagorea javanica kekapor
Artabotrys crassifolia
Cyatocalyz pruniferus Antoi
Goniothalamus macrophyllus selayak hitam)
Orophea enterocarpa
Monocarpia marginalis
Polyalthia cauliflora
Polyalthia cinnamomea
Polyalthia clavigera
Polyalthia macropoda
Polyalthia sumatrana
Popowia pisocarpa
Xylopia ferruginea
Xylopia malayana

Apocynaceae Alstonia angustriloba (pulai)
Alyxia reinwardthii
Chilocarpus costatus
Dyera costulata jelutong)

Araliaceae Arthrophyllum diversifolium
Schefflera heterophylla
Schefflera sp.
Trevesia burckii tapak hantu)

Aralidiaceae Aralidium pinnatifidum (tapak itik)
Bombacaceae Bombax valetonii (kekabu hutan)

Durio lowianus (durian daun)
Burseraceae Canarium littorale (kedondong gergaji)

Canarium patentinervium (kedondong hutan)
Dacryodes costata
Dacryodes rostrata kedondong kerut)

Cecropiaceae Poikilospermum suaveolens (tentawan)
Celastraceae Lophopetalum javanicum (mata ulat)
Chloranthaceae Chloranthus erectus sambau paya)
Connaraceae Aglaea borneensis

Cnestis palala semilat padang
Dilleniaceae Dillenia ovata

Dillenia reticulata
Tetracera akara mempelas
Tetracera scandens mempelas)

Dipterocarpaceae Diperocarpus cornutus (keruing gombang)
Shorea leprosula meranti tembaga)
Shorea parvifolia (meranti sarang punai)
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Ebenaceae Diospyros apiculata
Diospyros argentea bedil lalat)
Diospyros cauliflora (kayu arang)

Elaeocarpaceae Elaeocarpus griffithii (mendong/medang kelawar)
Elaeocarpus nitidus

Euphorbiaceae Agrostitachys indica (jenjulong)
Antidesma coriaceum
Antidesma cuspidatum
Aporosa arborea sebasah
Aporosa prainiana
Baccaurea parviflora setambun
Baccaurea racemosa rambai tiong
Blumeodendron tokbrai gaham badak
Bridelia tomentosa kenidai
Claoxylon longifolium Salang
Croton laevifolius
Endospermum diadenum sesenduk
Entada phaseloides Beluru
Macaranga conifera mesepat
Macaranga hosei mahang
Macaranga gigantea kubin, mahang gajah
Macaranga lowii
Macaranga pruinosa
Mallotus miquelianus
Mallotus paniculatus
Mallotus peltatus
Neoscortechnii kingii
Pimelodendron griifithinum 
Ptychoppyxis caput var.medusae

Flacourtiaceae Caseria capitellata
Homalium longifolium
Pangium edula kepayang

Gesneriaceae Cyrtandra brachie
Cyrtandra cupulata meroyan kabut
Cyrtandra pendula meroyan panas
Henckelia platypus
Hencklia quinquevulnera
Henckelia crinata
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Guttiferae Garcinia atroviridis asam gelugor
Garcinia bancana tengkawang
Garcinia opaca
Garcinia nervosa
Garcinia nigrolineata kandis
Garcinia scortechnii kandis ketam

Icacinaceae Gomphandra quadrifida
Stemonurus malaccencis

Lauraceae Actinodaphne intermedia
Alseodaphne peduncularis
Cinnamomum iners
Cinnamomum mollisimum 
Cinnamomum sintoc
Litsea wrayi

Lechytidaceae Barringtonia fusiformis Putat
Barringtonia macrocarpa
Barringtonia macrostachys
Barringtonia scortechnii putat bukit

Leguminosae Bauhinia bidentata dedaup
Adenanthera malayana Saga
Callerya atropurpureum tulang daing
Cynometra malaccencis kekatong
Dialium platysepalum keranji paya
Koompasia excelsa tualang
Koompasia malaccencis kempas
Milletia sericea
Mucuna pruriens
Parkia speciosa Petai
Saracca cauliflora Gapis
Sindora coricea sepetir

Loganiaceae Fagrea racemosa kopi sepuleh
Lythraceae Lagerstroemia speciosa bungor raya
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Melastomaceae Clidemia hirta senduduk bulu
Dissochaeta pallida
Melastoma malabathricum senduduk
Memeceylon dichotomum
Memeceylon intermedium nipis kulit
Memeceylon lilacinum nipis kulit
Oxyspora bullata
Pachycentria constricta
Phyllagathis rotundifolia tapak leman
Ptenandra echinata sial menahun

Meliaceae Aglaia odoratissima
Lansium domesticum langsat hutan
Reinwardtiodendron cinereum Bekak
Sandoricum koetjape Sentol

Menispermaceae Coscinium fenestratum mengkunyit
Pericampylus glaucus
Tinomiscium petiolare mengkunyit
Tinospora sp. 

Moraceae Artocarpus elasticus terap nasi
Artocarpus lanceifolius keledang
Artocarpus lowii
Artocarpus  scortechnii terap hitam
Ficus fistulosa ara keelmpong
Ficus vulva ara sungai
Ficus hispida ara sungai
Ficus sinuata
Ficus variegata
Ficus virens
Streblus elongatus

Myristicaceae Horsfieldia sp.
Myrsinaceae Ardisia crenata

Ardisia colorata
Ardisia korthalsiana
Ardisia villosa
Ardisia wrayi
Labisia pumilla

Olacaceae Ochanostachys amentacea petaling
Scorodocarpus borneensis kulim, bawang hutan

Pandanaceae Galleria fulva
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Piperaceae Piper porphyrophyllum
Rubiaceae Aidia densiflora

Catunaregam tomentosa
Diplospora lasiantha
Gaertnera vaginans ssp. 
Junghuhniana
Lasianthus sp.
Portenandria anisophylea
Psycothria malayana
Saprosma glomerulata
Urophyllum glabrum

Rutaceae Luvunga sp.
Micromelium hirsutum

Sapindaceae Lepisanthes tetraphylla
Pometia pinnata
Xerospermum noronhianum

Simaroubaceae Eurycoma longifolia
Sterculiaceae Pterospermum javanicum

Scaphium linearicarpum
Scaphium macropodum
Sterculia parvifolia

Tiliaceae Microcos latifolia
Schoutenia accerescens

Verbenaceae Clerodondrum deflexum
Teijsmanniodendron coriaceum
Vitex pinnata
Vitex vestita

Violaceae Rinorea javanica
Vitaceae Ampelocissus cinnamomea

Cissus repens
Cissus trifolia
Cissus sp.
Tetrastigma leucostaphyllum
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Table 2. List of edible wild fruits species

No. Species Family
1 Gnetaceae Gnetum tenuifolium
2 Palmae Elaeidoxa conferta
3 Anacardiaceae Bouea macrophylla

Bouea oppositifolia
Mangifera sp.

4 Annonaceae Goniothalamus macrophyllus
5 Bombacaceae Durio lowianus
6 Euphorbiaceae Baccaurea parvifolia

B. racemosa
7 Guttiferae Garcinia atroviridis

Garcinia bancana
Garcinia opaca
Garcinia nervosa

8 Lechyticidaceae Barringtonia fusiformis
Barringtonia macrocarpa
Barringtonia macrostachys
Barringtonia scortechnii

9 Leguminosae Parkia speciosa
10 Meliaceae Lansium domesticum

Sandoricum koetjape
12 Moraceae Artocarpus elasticus

Artocarpus lanceifolius
Artocarpus lowii
Artocarpus  scortechnii

13 Sapindaceae Pometia pinnata
Xerospermum noronhianum
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ABSTRACT

Peninsular Malaysia lies on the East Asian-Australasian Flyway, a major migration pathway for many 
species of migratory birds, including raptors, which commute between northern breeding grounds and 
southern wintering areas. Every year, thousands of migratory raptors arrive in Peninsular Malaysia 
either as passage migrants or winter visitors, and at least 26 species, including harriers, have been 
recorded here. Harriers are unique among raptors in that they habitually roost on the ground, and 
are thus good subjects for detailed field observation. Although harriers are known to winter here in 
paddylands, hardly any study has been carried out on the species, particularly their abundance and 
behavior at roosting sites in Peninsular Malaysia. From 10 December 2011 to 8 April 2012, we carried 
out observations of harriers at a roost in the Changkat Lada paddylands in FELCRA agricultural estate 
in Seberang Perak, south-western Perak state. Eastern Marsh-harrier Circus spilonotus and Pied Harrier 
C. melanoleucos were initially found roosting communally in one main roost in tall, standing paddy in 
the fields. The location of the roost was not permanent and was dependent on the paddy planting cycle. 
Harriers chose to roost in unharvested paddy fields, also open ground and an oil palm plantation when 
affected by disturbance from harvesting, burning, ploughing and flooding of the fields. Counts of all 
harriers at the roost recorded a maximum of 178 harriers, establishing Changkat Lada as the largest 
currently known harrier roost in Peninsular Malaysia. Harriers perform a biological control service for 
paddy farmers by removing rodent pests, and therefore should be protected in their wintering grounds. 

Keywords: Asian-Australasian Flyway, Eastern Marsh-harrier, Pied Harrier, raptors

INTRODUCTION

Peninsular Malaysia lies on the migration flyways of thousands of migratory raptors. These raptors 
arrive here either as passage migrants, commuting between northern breeding grounds and southern 
wintering areas, or as visitors that spend the northern winter in the country. At least 26 species of 
migratory raptors, such as bazas, honey-buzzards, sparrowhawks, eagles, kites and harriers have been 
recorded in Peninsular Malaysia. 

Harriers are unique among raptors in that they habitually roost on the ground in single-species or 
mixed-species groups (Naoroji, 2006). Although studies on migratory raptors in Peninsular Malaysia 
have been increasing, hardly any study has been carried out on harriers. The authors have therefore 
undertaken this project to investigate the species and numbers of harriers roosting in the FELCRA 
(Federal Land Consolidation & Rehabilitation Authority) paddylands in Seberang Perak. Information 
obtained will hopefully contribute towards effective conservation actions to ensure the survival of 
harriers, and the well-being of the habitats in their wintering areas.
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METHODOLOGY

Study site

FELCRA Seberang Perak agricultural estate is situated in Kampung Gajah sub-district, Perak. The 
estate covers some 12,200 ha of croplands, with about 4,700 ha consisting of paddylands and the rest 
planted with oil palm. The study site is in the Changkat Lada section (central co-ordinates N 4.0789º, 
E 100.9233º) of FELCRA Seberang Perak (Figure 1) consisting of 1.2 ha plots of paddy fields each 
measuring about 60 m x 200 m. The crop cycle is five months beginning in February/March (off-season 
crop), and August/September with a one month fallow in between each cycle. Paddy planting is largely 
mechanized, with the use of tractors and combine harvesters (Kok, 1999). Rodent damage to the crop 
is kept in check by using Barn Owl Tyto alba as biological control, and also through application of 
rodenticides. 

Figure 1. Location of Changkat Lada paddylands (green outline, hatched) in FELCRA Seberang 
Perak (yellow outline). Base map from Google Earth.

Field methods

The reference literature and the Malaysian Nature Society bird database “Bird-I-Witness” (BIW) were 
consulted for information on the status and distribution of harriers in Peninsular Malaysia (Appendix 
1). Field work was started in December 2011 and ended in April 2012. Over the five month period, 12 
field trips of three days each were carried out, totaling 36 field-days. During each field visit, we located 
the roost site by following the evening flight of returning harriers. We counted the number of harriers 
at the roost during dusk and dawn, using binoculars (10x42) and spotting scope (20–60x), from c 80 
– 200 m away. We also recorded the type of vegetation at the roost and its distance from the nearest 
building, road and water body. During each roost count, we recorded the species, sex and age groups 
of the harriers utilizing the roost. 
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RESULTS AND DISCUSSION

Harrier status and distribution in Peninsular Malaysia 

Three harrier species have been recorded in Peninsular Malaysia (Wells 1999). Two species, the Eastern 
Marsh-harrier Circus spilonotus and Pied Harrier C. melanoleucos, are commonly seen while the third 
species, Hen Harrier C. cyaneus, is rarely reported. Harriers are migrants to Peninsular Malaysia, 
and thus are most commonly seen in the “winter” months from November to March. Eastern Marsh-
harrier and Pied Harrier occur in all west coast states of Peninsular Malaysia, with the latter occurring 
additionally in the east coast states of Kelantan, Terengganu and Pahang (BIW; Wells 1999). BIW 
records from 1988 to June 2012 show that harriers have been reported at 38 sites (Appendix 1), with 
more Eastern Marsh-harrier records (142) compared to Pied Harrier (105), and only two records of 
Hen Harrier. Most sightings of harriers were over paddylands and sugarcane fields, and less often, in 
other habitats such as reedbeds, marshland, wetlands, scrubland in former tin mining areas, salt flats 
and power station ash ponds (RSPB/BirdLife, 2004-2007). 

Harrier roost site characteristics 

Harriers have been reported roosting in a variety of open habitats, including paddylands in Perak and 
Selangor, harvested sugarcane fields in Perlis, ex-mining lands and young oil palm in Perak (BIW, 
Wells 1999), and scrubland in Malacca (K.C. Lim pers. comm.). The harrier roost in the Changkat 
Lada paddylands was in the north-west corner of the study site, and is bordered on the east and south 
by roads, and on the west by irrigation canals and an oil palm plantation (Figure 2). The location and 
environment of the Changkat Lada roost, near canals and away from buildings and roads, is similar to 
that reported for roost sites of Eurasian Marsh-harrier C. aeruginosus in India, with physical features 
which minimised human disturbance while at the same time provided protection from predators and 
adverse weather (Verma & Prakash, 2007). 
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Figure 2. Overview of general harrier roost area and its surrounding environment.

The roost habitat at Changkat Lada was paddy Oryza sativa fields at progressive stages of the paddy 
planting cycle. The roost habitat changed in turn from standing rice crop, to harvested fields, ploughed 
fields and flooded fields (Figure 3). Some harriers were also seen flying into an oil palm Elaeis 
guineensis plantation to roost. 

During the study, the roost site changed location several times, apparently in response to the paddy 
planting activities. Initially, the roost was c. 1.2 km to the Teluk Intan – Bota road and the FELCRA 
building, and c. 3.6 km to the western most canal and oil palms. However, as the paddy season 
progressed and harvesting activities caused disturbance, the roost gradually shifted eastwards, and 
further away from the road and building until near the end of the study period, which was c. 4.5 km 
from the FELCRA building and just c. 600 m from the canal (Figure 4). 
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                 Standing paddy crop (Dec)                        Post-harvest fallow field (Jan – Feb)

      

          Ploughed fields (mid to late Feb)                          Flooded fields prior to planting (Mar – Apr)

Figure 3. Harrier roost site habitat changes as paddy planting cycle progressed.
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Figure 4. Shifting locations of the harrier roost in Changkat Lada paddylands, Perak in December 2011 
– March 2012. Note: Dates refer to the location of the roost as it shifted during the paddy-planting 
cycle. 

Two harrier species, Eastern Marsh-harrier and Pied Harrier (Figure 5), were observed roosting 
communally in the study site. There were higher in number of Eastern Marsh-harrier at the roost site 
compared to Pied Harrier. However, it is likely that Pied Harrier was under-reported as the females 
and its immature are superficially similar to Eastern Marsh-harrier. Although the observers saw close 
to 200 individual harriers, no Hen Harrier was sighted, leading the authors to conclude that either this 
species is a rare vagrant or that possibly the species does not occur here and past records may have 
been misidentifications.

Counts of harriers at the Changkat Lada roost

Maximum count for both species was 115 Eastern Marsh-harrier at dawn on 12 December, and 14 Pied 
Harrier at dusk on 17 December. Distance, poor light conditions and species confusion cause that many 
harriers could not be unidentified to species level, but one observer estimated that the ratio of Eastern 
Marsh-harrier to Pied Harrier is about 4:1. 
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Figure 5. Photo of harrier species at the Changkat Lada; Male of Eastern Marsh-harrier (top left), 
female (top right); Male of Pied Harrier (below left), female (below right).

Dawn counts were invariably higher than dusk counts for the same sampling period. Dawn counts 
were probably more accurate as late comers to the roost (harriers have been noted arriving as the 
light was fading) the previous evening would have been missed by observers, and moreover visibility 
was generally better in the morning. However, anomalies can happen, for example a low count of 46 
harriers was recorded on 26 February, due to morning mist which led to obscured views. The maximum 
count recorded was 178 harriers on 17 December (Table 1), with an average of 128 harriers per dawn 
count (n = 24 counts). In contrast, an estimated 200 harriers were seen at dusk on 17 February but only 
60 were counted the following morning on 18 February. 

The roosting population, based on dawn counts, increased and peaked in December, and stabilized in 
January before dropping in February when paddy harvesting began and disturbed the roost (Figure 
6). In March, during the fallow period, when disturbance decreased, the harrier numbers recovered 
considerably. Replanting and flooding of the fields started at the end of March by which time most 
harriers had left on their return migration. 
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    Table 1. Dusk and dawn counts of harriers at Changkat Lada roost, Dec. 2011 – Apr. 2012.

Date Dawn Dusk Date Dawn Dusk Date Dawn Dusk

10/12/11 * 62 13/01/12 * 120 25/02/12 * 86

11/12/11 135 108 14/01/12 152 110 26/02/12 46 160

12/12/11 152 * 15/01/12 134 * 27/02/12 139 *

16/12/11 * 164 27/01/12 * 55 02/03/12 * 45

17/12/11 178 175 28/01/12 125 110 03/03/12 131 48

18/12/11 171 * 29/01/12 133 * 04/03/12 161 *

30/12/11 105 90 04/02/12 * 130 16/03/12 * 70

31/12/11 165 174 05/02/12 149 100 17/03/12 138 66

01/01/12 137 84 06/02/12 51 * 18/03/12 128 *

02/01/12 81 * 17/02/12 * 200 06/04/12 * 0

06/01/12 * 108 18/02/12 60 120 07/04/12 0 0

07/01/12 145 119 19/02/12 121 * 08/04/12 0 *

08/01/12 144 *

    Note: *no dawn or dusk counts were carried out on the first and last days of visits 
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Figure 6. Dawn totals of harriers counted at Changkat Lada roost, Perak Dec 2011 – Mar 2012
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The paddy crop cycle in Changkat Lada, from new planting in August/September to harvesting and field 
preparation for the next cycle in February/March corresponds with the wintering period of harriers in 
Peninsular Malaysia. In September/October, when the harriers arrive during autumn migration, the tall 
paddy provide suitable habitat for hunting as well as for roosting in safety. By February/March, when 
harvesting had finished and the fields were fallow, the harriers would have conditioned themselves in 
readiness to leave on spring migration. This matching of paddy crop cycle with the wintering period of 
harriers may be the reason why Changkat Lada and the wider Seberang Perak paddylands have more 
harriers compared to other paddylands such as those in Kerian district, Perak where harriers are hardly 
seen. The reason for this could possibly be due to a different paddy planting cycle employed in Kerian. 

Harriers have been reported roosting in young oil palms adjacent to paddyland (Wells, 1999) in 
Seberang Perak. During this study, harriers were observed flying towards c. 5 m tall oil palms with 
moderately closed canopy, apparently to roost. Use of mature, tall oil palm as a roost habitat has not 
been reported previously. As we could not access the oil palm plantation, it could not be determined 
whether the harriers roosted in the plantation on the ground or on the palm fronds. It was also possible 
that the harriers had flown beyond the oil palms to roost in an unknown location. It was interesting to 
note that some harriers, after flying towards the oil palms, later returned back to roost in the fallow 
paddy fields. This raises the question as to whether the behaviour was a reaction to the presence of 
observers or indicative of a preference for a more open roost which could provide an unobstructed view 
of approaching danger. 

CONCLUSION

This study revealed the conservation importance of the Changkat Lada roost for harriers wintering 
in the Seberang Perak paddylands. Little is known about the local diet of harriers, with the limited 
information available mostly derived from opportunistic observations. Most of the prey species we 
observed were rodents, probably Rice-field Rat Rattus argentiventer, a serious pest infesting paddy 
fields in Malaysia (Lam, 1988). The harriers actively hunting for rodents in the study area, and the 
harriers returning to the roost with full crops demonstrate the harriers’ significant role in reducing 
crop damage by rodents. At least 178 harriers of two species communally use the roost site, making 
it the largest known harrier roost in Peninsular Malaysia. Site fidelity of the Changkat Lada roost is 
demonstrated by the regular daily return of harriers to the roost from distant foraging grounds during 
the study, and its known existence for at least four years (K.C. Lim pers ob). 

Further field studies are needed to learn more about the wintering ecology of harriers in Changkat Lada, 
and to understand in more detail how they co-exist with other competitor species of the paddyland 
community in the area. Improved knowledge about the threats to harriers and their roost site, and 
the extent of their foraging area and prey species will contribute towards efforts that will ensure that 
harriers continue to winter and roost in Changkat Lada paddylands. 
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APPENDIX

Appendix 1. Harrier records in Peninsular Malaysia (consolidated from data downloaded from Bird-I-
Witness on 30/06/2012) 

No. Location Habitat EMH PH Notes

1 FELDA Chuping, Perlis Sugarcane fields X X Hunting and 
roosting

2  Bukit Jernih, Chuping, Perlis Sugarcane fields X Hunting

3 Kg. Tasoh, Timah-Tasoh, Perlis Wetlands X Hunting

4 Kg. Merkang, Pasir Puteh, Kelantan Ricefields X Hunting

5 Kuala Kedah, Kedah ? X ?

6 Bandar PERDA, Bukit Mertajam, 
Penang Ricefields X Hunting

7 Kubang Semang, mainland Penang Ricefields X Hunting

8 Permatang Nibong, mainland Penang Ricefields X X Hunting

9 Permatang Pauh, mainland Penang Ricefields X X Hunting

10 Sg. Dua, mainland Penang Ricefields X X Hunting

11 Penaga, mainland Penang Ricefields X Hunting

12 North Kota Setia, Perak Ricefields X Hunting

13 Bukit Merah wetlands, Perak Reedbeds X X Hunting

14 Kamunting ex-mining lands, Perak Scrubland X Hunting

15 Taiping, Perak ? X On migration

16 Bukit Larut, Taiping, Perak Forest X On migration

17 Kg. Baru, Batu Gajah, Perak Ex-mining lands X Roost site

18 Malim Nawar, Perak Ex-mining lands X Hunting

19 UTAR grounds, Kampar, Perak Ex-mining lands X On migration

20 Tanjung Tualang, Perak Ex-mining lands X X Roost site

21 Chui Chak, Perak Ricefields X X Hunting

22 Ulu Dedap, Perak Ricefields X X Hunting and 
roosting

23 Sg. Buaya, Perak Ricefields X X Hunting

24 Teluk Intan, Perak Ricefields X Hunting

25 Chikus, Bidor, Perak Ricefields X Hunting

26 Kg. Gajah, Perak Ricefields X Hunting
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27 Behrang, Perak ? X On migration

28 Kapar power station, Selangor Ash pond X Hunting

29 Tanjung Karang, Selangor Ricefields X X Hunting

30 Rantau Panjang, Batang Berjuntai, 
Selangor Ricefields X Hunting

31 Sekinchan, Selangor Ricefields X X Roost site

32 Kuala Selangor, Selangor Salt pans X X Hunting

33 Kuala Selangor Nature Park, Selangor Wetlands and 
scrub X Hunting

34 Paya Indah, Kuala Langat, Selangor Reedbeds, 
swampland X X Hunting

35 Tanjung Tuan, Malacca Coastal forest X X On migration

36 Batang Tiga, Malacca Ricefields X X Hunting

37 Sg. Balang, Muar, Johore Ricefields X X Hunting

38 Kg. Teluk Rimba, Muar, Johore Ricefields X Hunting
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ABSTRACT

Wetlands are critical habitats for water dependent bird species. These habitats are facing rapid 
degradation due to anthropogenic activities that affect the waterbirds distribution by changing their 
habitats. The objective of the study was to examine the relationship of vegetation composition and 
cover and the microclimate of the Paya Indah wetlands with waterbird species. Distance sampling 
point count method was used to determine the waterbird species composition and relative abundance, 
habitat characteristics (i.e. vegetation composition and cover) by visual estimation, temperature and 
relative humidity by psychrometer and light intensity by lux meter. A total of 3076 individuals of 
24 waterbird species representing eight families were documented during the 12 months study from 
June, 2009 to May, 2010. Purple Swamphen – Porphyrio porphyrio (964 observations; 27.39% of all 
detections) was the most dominant and Slaty-breasted Crake – Gallirallus striatus (5 observations; 
0.14%) was the rarest waterbird species in the study area. The results show that 86.0% of the wetland 
areas were covered with a variety of aquatic vegetation such as emergent vegetation (i.e. 60.0%), 
submerged vegetation (30.0%) and grasses (10.0%) while the rest 14.0% of the wetland areas were 
devoid of vegetation. It was also observed that emergent vegetation was dominated by sedges (60.0%), 
submerged vegetation by spike water-milfoils – Myriophyllum spicatum (60.0%) and grasses by cogon 
grass – Imperata cylindrica (35.0%). Microclimate data highlighted that the wetland had 28.3°C mean 
temperature (25–310C), 95.75% mean relative humidity (89–97%) and mean light intensity 233.65lux 
(16 – 520 lux). The Canonical correlation analysis indicated that wetland habitat characteristics such as 
aquatic vegetation composition and cover were the key factors that affect habitat selection, distribution, 
diversity and richness of waterbirds. These characteristics indicate how the waterbird species used 
different wetland habitats especially for foraging, loafing and breeding.

Keywords: Emergent Vegetation, Habitat, Microclimate, Canonical Analysis, Waterbirds

INTRODUCTION

Wetlands are the most productive ecosystems due to habitat diversity and productivity, characterized 
by shallow water overlying waterlogged soil, interspersed submerged and emergent vegetation (Zhang 
et al. 2010).  Malaysia is blessed with 5.19 million ha of wetland resources including mangrove, 
mudflats, freshwater swamps, peat swamps, marshes, nipah swamp, malice swamps, lakes, river 
system, sandy beaches, rocky shores and coral reefs which are equal to 15.65% of total land area of the 
country (MNR & E, 2009). 
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Malaysian wetlands are one of the most varied and diverse ecosystems across the country mainly due to 
heterogeneity of vegetation structure and composition, unpredictable rainfall patterns and occurrence 
of adjacent different surrounding landscapes. These wetland habitats are dominated by a variety of 
aquatic vegetation (such as; emergent, submerged, reedbeds and grasses) which are suitable habitat for 
fish, amphibians, reptiles and invertebrates (Hassan et al. 1999; Rajpar et al. 2010; Haber, 2011). The 
diversity of vegetation and food resources play a significant role in the distribution and diversity of 
waterbirds and indicated where and how they used the particular habitat. Waterbird species exhibit a 
wide variation in habitat preference across the different wetland ecosystems depending on vegetation 
structures and composition, richness of food resources, occurrence of surrounded landscapes, protection 
from predators and harsh weather.  

In this study, waterbirds refer to bird species that entirely depend on wetlands for a variety of activities 
such as foraging, loafing and nesting (Rajpar and Zakaria, 2009). Waterbird density and diversity 
is associated with vegetation structure and composition (Bersier and Meyer, 1995; Hurlbert, 2004) 
i.e., vegetation structure provides loafing, foraging, nesting and refuge sites from predators and harsh 
weather (Rajpar and Zakaria, 2011). In addition, richness and diversity of food is a major driven 
factor which influences the waterbirds distribution and diversity in different wetland ecosystems. 
However, food availability and richness may vary from one area of wetland to another depending on 
the productivity, type vegetation and location.

Detailed information on the effects of vegetation composition and cover on waterbird distribution and 
richness is lacking. No detailed study has been carried out to examine the effects of wetland vegetation 
composition on waterbird distribution and richness. Therefore, this study was carried out to determine 
the effects of vegetation composition and cover on waterbird distribution and richness to understand 
the importance of Paya Indah Wetland for future conservation and management.

METHODOLOGY

Study Area 

Paya Indah Natural Wetland Reserve is located within 101°10′ to 101°50′ longitude and 2°50′ and 
3°00′ latitude, covers an area of 3050 ha (Figure 1). This natural wetland reserve comprised of a 
diverse aquatic as well as terrestrial vegetation composition and structure such as aquatic emergent 
vegetation (i.e. Eleocharis dulcis, Stenochlaena palustris, Philydrum lanuginosum, Nelumbo nucifera, 
N. pubescens, and Scleria purpurascens), submerged vegetation (i.e. Potamogeton spp., Utricularia 
spp., Salvinia molesta) and along the edges dominated by Scirpus olneyi. 
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Figure 1.  Location map of study sites

Waterbird Survey

Waterbirds were surveyed using DISTANCE (Buckland et al. 2004) sampling point count method for 
12 consecutive months from June, 2009 to May, 2010. A total of 61 point count stations was established 
at 300 m intervals along the wetland edges. This distance was selected to avoid double counting the 
same bird at more than one station. The waterbirds were surveyed in each month for 8 days and each 
point count station was surveyed for 10 min. During each survey, all waterbird individuals seen or 
heard were recorded. The flushed birds with known original positions were also recorded and included 
in the analysis. The distance from waterbird to observer was recorded using visual estimation for each 
individual bird within the range of 100 m. The surveys were conducted by a single observer between 
0730 and 1100 hr. This period of time is appropriate as most birds are active early in the morning. The 
survey methodology was based on Buckland et al. (2004), Sutherland et al. (2004), Kunz et al. (2007), 
Magrath et al. (2008) and Hamel et al. (2009).
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Vegetation Survey 

A total of 61 vegetation sample plots were established in Paya Indah wetland reserve to examine the 
vegetation composition within the consistency of the waterbird point count stations. In each sample 
plot, vegetation cover percentage (i.e. the proportion of aquatic vegetation covered water surface and 
water surface without vegetation), species richness (i.e. the percentage of aquatic plant species) and 
vegetation type (i.e., emergent, submerged and grasses), were recorded using the visual estimation. 
In addition, the temperature and relative humidity were recorded using the Psychrometer while light 
intensity was recorded using a Lux meter. The methodology was according to Isacch et al. (2005).

Data Analysis

The relative abundance (%) of waterbirds was determined using the following expression: n/N x 100 
Where; n is the number of a particular waterbird species and N is the total observations of detected 
waterbird species (Zakaria et al. 2009).

The relationship between waterbirds and habitat variables (such as; vegetation type, cover % and 
microclimate) was determined using multiple regressions of Constrained Redundancy Ordination 
(RDA) of Canonical Correspondence Analysis (CCA) Software (Version 4.5) by Ter Braak and 
Smilauer (2002). 

RESULTS

Waterbird Species Composition with Relative Abundance

A total of 3076 individuals of 24 waterbird species representing eight families was detected using 
distance sampling point count stations. Purple Swamphen – Porphyrio porphyrio (964 observations; 
27.39% of all detections), White-breasted Waterhen – Amaurornis phoenicurus (396 observations; 
11.25%) and White–throated Kingfisher – Halcyon smyrnensis (350 observations; 9.94%) was the 
three most dominant waterbird species. In contrast, Slaty-breasted Crake – Gallirallus striatus (5 
observations; 0.14%) was the rarest waterbird species in the study area (Table 1).

Table 1.  List of waterbird species with relative abundance detected in Paya Indah Wetland Reserve, 
Peninsular Malaysia

Family Name Common Name Scientific Name No of 
detections %

Rallidae Purple Swamphen P. porphyrio 964 27.39
Rallidae White-breasted Waterhen A. phoenicurus 396 11.25
Alcidinidae White-throated Kingfisher H. smyrnensis 350 9.94
Ardeidae Purple Heron Ardea purpurea 289 8.21
Charadriidae Red-wattled Lapwing Vanellus indicus 271 7.70
Ardeidae Yellow Bittern Ixobrychus sinensis 266 7.56
Anatidae Lesser Whistling Duck Dendrocygna javanica 254 7.22
Rallidae Common Moorhen Gallinula chloropus 137 3.89
Anatidae Cotton Pygmy Goose Nettapus coromandelianus 113 3.21
Ardeidae Cinnamon Bittern Ixobrychus cinnamoneus 58 1.65
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Scolopacidae Pintail Snipe Gallinago stenura 52 1.48
Rallidae White-browed Crake Porzana cinerea 51 1.45
Ardeidae Little Heron Butorides striatus 43 1.22
Rallidae Ballion's Crake Porzana pusilla 34 0.96
Ardeidae Black-crowned Nightheron Nycticorax nycticorax 33 0.94
Ardeidae Grey Heron Ardea cinerea 32 0.91
Podicipedidae Little Grebe Tachybaptus ruficollis 31 0.88
Ardeidae Schrenck’s Bittern Ixobrychus eurhythmus 27 0.77
Jacanidae Pheasant-tailed Jacana Hydrophasianus chirurgus 27 0.77
Scolopacidae Common Sandpiper Tringa hypoleucos 25 0.71
Alcidinidae Common Kingfisher Alcedo atthis 24 0.68
Ardeidae Great Egret Chasmerodius albus 24 0.68
Ardeidae Little Egret Egretta garzetta 14 0.40
Rallidae Slaty-breasted Crake G. striatus 5 0.14

Total 3520

Vegetation Species Composition with Relative Abundance

The results show that 86.0% of the wetland areas were covered with aquatic variety of vegetation such 
emergent vegetation (i.e. 60.0%) and followed by submerged vegetation (30.0%) and grasses (10.0%) 
while the rest 14.0% wetland areas were devoid of aquatic vegetation. Furthermore, it was also observed 
that emergent vegetation was dominated by Sedges; 60.0% and Water Lilies; 30.0%, submerged 
vegetation dominated by Spike Water-milfoils – Myriophyllum spicatum (60.0%) and Common Duck 
Weeds – Salvinia minima (30.0%), while grasses dominated by Cogon Grass – Imperata cylindrica 
(35.0%) and Spike grass – Distichlis spicata (25.0%) in the wetland reserve (Table 2). 

Table 2.  The proportion and type of aquatic vegetation occurring in Paya Indah Wetland Reserve, 
Peninsular Malaysia

Family Name Common Name Scientific Name Percentage
Total Vegetation Cover Percentage 86.0%
Devoid of Vegetation 14.0%

Total 100.0%
Emergent Vegetation 60.0%
(i) Sedge Species Sub Total 60.0%
Cyperaceae Water Chest-nut Eleocharis dulcis 58.0%
Cyperaceae Marsh Sedge/Nut Rush Scleria purpurascens 32.0%
Cyperaceae Three square Bulrush Scirpus olneyi 10.0%
(ii) Water Lily Species Sub Total 30.0%
Nymphaeaceae Lotus Nelumbo nucifera 60.0%
Nymphaeaceae Water Lily Nelumbo pubescens 30.0%
Philydraceae Wooly Waterlily Philydrum lanuginosum 6.0%
Nymphaeaceae Rubra Water Lily Nymphaea rubra 4.0%



Muhammad Nawaz Rajpar & Mohamed Zakaria110

(iii) Reed Species Sub Total 10.0%
Philydraceae Phragmites Phragmites karaka 80.0%
Typhaceae Cattail Typha angustifolia 20.0%
Submerged Vegetation 30.0%
Haloragaceae Spike Water-milfoils M. spicatum 60.0%
Lamnaceae Common Duck Weed S. minima 30.0%

Others 10.0%
Grass Species 10.0%
Graminae Cogon Grass I. cylindrica 35.0%
Graminae Spike Grass D. spicata 25.0%
Poaceae Carpet Grass Cynodon dactylon 20.0%
Poaceae Buffalo Grass Panicum maximum 10.0%
Poaceae Saltmarsh Cordgrass Spartina alterniflora 10.0%

GRAND TOTAL 100.0%

Microclimate Variables 

Microclimate data highlighted that the Paya Indah wetland habitat had 28.3°C mean temperature (25–
310C), 95.75% mean relative humidity (89–97%) and Light Intensity 233.65 (16 – 520LUX) (Table 3).

Table 3. List of the microclimate and proportion of vegetation type in Paya Indah Wetland Reserve, 
Peninsular Malaysia. 

S. No Variables Mean Value (Range)
Microclimate Variables Paya Indah Wetland

(a) Temperature (TEM) 28.30C (25 – 370C)
(b) Relative Humidity (RH) 95.75% (89 – 97%)
(c) Light Intensity (LUX) 233.65 (16 – 520lux)

Relationship between Waterbirds and Vegetation Composition

Constrained Redundancy Ordination analysis indicated a strong relationship between waterbird and 
vegetation composition. The total ordination of waterbird species, along vegetation composition 
variables was significant (F = 6.708, P < 0.02, Monte Carlo Simulations at 499 permutations). The 
first two axes explained that 32.4% of the variance of species data can be explained by vegetation 
composition variations. The species–vegetation variable relationship for first two axes was 0.590 and 
0.627 which indicated a strong relationship between waterbird relative abundance and vegetation 
composition in the wetland area (Table 4). 
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Table 4. Summary table of RDA coordination for waterbird relative abundance and aquatic vegetation 
type in Paya Indah Wetland Reserve, Peninsular Malaysia

Term Axis 
1 2 3 4 Total

Eigen values 0.165 0.157 0.002 0.000 1.000
Species-environmental correlations 0.590 0.627 0.224 0.166
Cumulative percentage variance of 
species data 16.5 32.2 32.4 32.4

Cumulative percentage variance of 
species-environmental relation 50.9 99.4 99.9 100.0

Sum of all eigen values 1.000
Sum of all canonical eigen values 0.324
Monte Carlo F–ratio 6.708
Monte Carlo P–value 0.0020

The RDA ordination biplot diagram indicated that Purple Swamphen, White–browed Crake, Common 
Moorhen, Yellow Bittern, Purple Heron, Pheasant–tailed Jacana, Ballion's Crake and Cinnamon 
Bittern have strong relationships with emergent vegetation. Likewise, Cotton Pygmy Goose, Little 
Grebe and Lesser Whistling Duck indicated close associations with submerged vegetation and Pintail 
Snipe shows a positive association with grasses which were present along the wetland edges. However, 
Common Kingfisher showed negative associated with emergent vegetation, submerged vegetation and 
grass (Figure 2).
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Figure 2.  Ordination plot from a redundancy analysis (RDA) of the distribution of waterbirds in 
relation to vegetation type (emergent vegetation, submerged vegetation and grasses). The 
biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of 
these axes is presented by an arrow, the length of which indicates the degree of correlation 
with those axes.

Waterbird Species: [Bla CroN = Black-crowned Nightheron, Cin Bit = Cinnamon Bittern, Com Moo = 
Common Moorhen, Cot PyG = Cotton Pygmy Goose, Gre Egr = Great Egret, Gre Her = Grey Heron, 
Les WhD = Lesser Whistling Duck, Lit Her = Little Heron, Pin Sni = Pintail Snipe, Pur Her = Purple 
Heron, Pur SwH = Purple Swamphen, Red WaL = Red-wattled Lapwing, Sch Bit = Schrenck’s Bittern, 
Wat Coc = Water Cock, Whi BrW = White-breasted Waterhen, Whi BrC = White-browed Crake, Whi 
ThK = White-throated Kingfisher, Yel Bit = Yellow Bittern].
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Relationship between Waterbirds and Microclimate

The results of the RDA test of the first two axes explained that 9.5% of the microclimate variables 
such as temperature, relative humidity and light intensity can be explained by biplot diagram. The 
species–microclimate variable relationship for first two axes was 0.399 and 0.208 which highlighted 
that waterbird species had positive relationships with microclimate variables (Table 5). 

Table 5. Summary table of RDA coordination for waterbird relative abundance and microclimate in 
Paya Indah Wetland Reserve, Peninsular Malaysia

Term Axis 
1 2 3 4 Total

Eigen values 0.075 0.016 0.004 0.460 1.000
Species-environmental correlations 0.399 0.208 0.359 0.000
Cumulative percentage variance of 
species data 7.5 9.1 9.5 55.5

Cumulative percentage variance of 
species-environmental relation 78.9 95.9 100.0 0.0

Sum of all eigen values 1.000
Sum of all canonical eigen values 0.095
Monte Carlo F–ratio 1.987
Monte Carlo P–value 0.0600

The RDA ordination biplot diagram indicated that Lesser Whistling Duck, Cotton Pygmy Goose, 
Red–wattled Lapwing, White–throated Kingfisher, Little Grebe, Common Kingfisher, Little Egret, 
and Schrenck's Bittern had a positive relationship with light intensity. Similarly, Pintail Snipe and 
Common Sandpiper showed a positive relationship with temperature and relative humidity. However, 
Water Cock, Yellow Bittern, White–browed Crake, Ballion's Crake, White–breasted Waterhen, Purple 
Swamphen, Great Egret, Common Moorhen, Grey Heron, Purple Heron and Cinnamon Bittern showed 
a negative relationship with light intensity, temperature and relative humidity (Figure 3).



Muhammad Nawaz Rajpar & Mohamed Zakaria114

Figure 3.   Ordination plot from a redundancy analysis (RDA) of the distribution of waterbirds in 
relation to microclimate variables (temperature, relative humidity and light intensity). The 
biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of 
these axes is presented by an arrow, the length of which indicates the degree of correlation 
with those axes. 

Relationship between Waterbirds and Vegetation Cover Percentage

The results of the Constrained Redundancy Ordination test of the first two axes explained that 20.3% 
of the vegetation cover percentage (0–25%, 26–50%, 51–75% and > 75%) can be explained by biplot 
diagram. The species– vegetation cover percentage relationship for first two axes was 0.201 and 0.185 
which revealed that waterbird species had a positive relationship with the vegetation cover percentage 
(Table 6). 
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Table 6. Summary table of RDA coordination for waterbird relative abundance and vegetation cover 
percentage in Paya Indah Wetland Reserve, Peninsular Malaysia

Term Axis 
1 2 3 4 Total

Eigen values 0.019 0.003 0.001 0.497 1.000
Species-environmental correlations 0.201 0.185 0.121 0.000
Cumulative percentage variance of 
species data 19.9 20.2 20.3 52.0

Cumulative percentage variance of 
species-environmental relation 85.2 96.6 100.0 0.0

Sum of all eigen values 1.000
Sum of all canonical eigen values 0.203
Monte Carlo F–ratio 0.444
Monte Carlo P–value 0.8280

The RDA ordination biplot diagram showed that Red–wattled Lapwing, Great Egret, Schrenck's 
Bittern, Little Heron, Little Grebe, White–browed Crake, Lesser Whistling Duck, Common Moorhen 
and Purple Swamphen showed a positive relationship with dense vegetation cover ( >75.0%). Pintail 
Snipe, Cotton Pygmy Goose and Common Sandpiper showed association with low vegetation cover 
(26–50.0%). Furthermore, the results indicated that Purple Heron, Cinnamon Bittern, Grey Heron, 
Water Cock, Ballion's Crake, Yellow Bittern and White–breasted Waterhen had a positive relationship 
with moderate vegetation cover percentage (51–75.0%) (Figure 3).
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Figure 4. Ordination plot from a redundancy analysis (RDA) of the distribution of waterbirds in 
relation to vegetation cover percentage (0–25.0%, 26–50.0%, 51–75.0% and > 75.0%). The 
biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of 
these axes is presented by an arrow, the length of which indicates the degree of correlation 
with those axes. 

DISCUSSION

The habitat variables such as aquatic vegetation composition, vegetation cover percentage and micro-
climate are major key factors which affect on the distribution and richness of waterbird in particular 
wetland habitat. These factors indicate, where and how the waterbird species used different wetland 
habitat to perform various activities such as foraging, loafing and breeding. Determining the effect 
of habitat variables on waterbird species composition and richness shows the suitability and habitat 
requirements of different waterbird species particularly wetland habitats. The vegetation composition 
and structure in particular habitat may vary dramatically among years, even within the same habitat 
(Winter et al., 2005). The variation in aquatic vegetation composition and structure creates different 
micro-habitats which waterbird species choose to perform various activities (Weller, 1999). The 
recording of 24 waterbird species indicated that Paya Indah Wetland Reserve is suitable and productive 
habitat for a wide array of waterbird species and they utilized this wetland habitat to perform various 
activities for their survival. This might be due to the occurrence of a variety of aquatic vegetation 



Effects of Habitat Characteristics on Waterbird Distribution and Richness in Wetland 
Ecosystem of Malaysia

117

composition and structure which created different micro-habitats that offer them a diversity of food 
resources, shelter from harsh weather and predators and breeding grounds for them. The dense aquatic 
vegetation cover provides shelter for waterbirds from predators and harsh weather and also attracted a 
high diversity of food resources such as fishes, amphibians, invertebrates (such as insects, crustaceans, 
mollusks and worms) which is a major diet of waterbird species. 

It has been reported that higher waterbird richness may occur in the greater vegetation structure and 
composition (Hulbert, 2004; Henning and Remsburg, 2009) and vegetation structure and composition 
has an important interaction on bird species richness (Barrett et al., 2003; Cunningham et al., 2008). 
Variation in aquatic vegetation composition and structure often affect the distribution and richness 
of waterbird i.e., vegetation structure may influence the richness and diversity of food resources by 
providing foods, shelters and breeding grounds for preys such as fish, amphibians and invertebrates 
(Abrams and Rodewald, 2002; Lee and Rotteberry, 2005; Augenfeld et al., 2008). For example; the 
results showed that swamphen, moorhen, crakes and water cock preferred emergent vegetation for 
foraging and breeding. This might be due to the richness and diversity of emergent vegetation that 
provides food  in the form of leaves, tubers and rhizomes for a wide array of herbivorous/omnivorous 
waterbirds such as swamphens, waterhens, and coots as reported by Froneman et al. (2001) and 
Sanchez–Zapata et al. (2005). The other reason could be that the emergent vegetation form dense 
thick mats which floats in water,  provide a suitable foraging sites and are rich in aquatic invertebrates 
such as snails, worms and insect larvae residing on emergent vegetation. In addition, emergent plants 
provide nesting material, shelter from harsh weather and predators (Hattori and Mae, 2001).

Likewise, bitterns and herons also preferred scattered emergent vegetation especially along the 
water body edges for foraging. This could be that in emergent vegetation in shallow water provide 
suitable breeding and foraging habitat for a variety of aquatic animals such as fishes, amphibians and 
invertebrates which is easy to catch in shallow water due to low water depth. Dense vegetation may 
effects on foraging efficiency of waterbird such as herons i.e. it may interfere with movement, reduced 
visibility of prey and also reduced food capturing success. Moderate to low vegetation structure may 
provide suitable foraging sites for many waterbird species. In addition, water depth is also an important 
factor which affects on habitat selection of waterbirds such as herons and egrets (Colwell and Taft, 
2000; Isola et al. 2002). However, water depth selection may vary from species to species such as bird 
species with long neck, bill and legs use deep water than smaller tax (Ma et al. 2010). Because, water 
depth determines the accessibility of foraging behavior of waterbirds (Collazo et al. 2002; Darnell and 
Smith, 2004). It has been reported that greater non-diving waterbird such as egrets and herons diversity 
may occur relatively in shallow waters (Kushland, 2000; Elphick and Oring, 2003). In addition, Jacana 
preferred emergent vegetation such as water lilies for foraging. This might be that, the snails and 
caterpillars attached to the leaves of water lilies and easy to move on water lilies during foraging. 

The results also showed that ducks and goose prefer to submerge vegetation (for foraging), grasses 
along the water body edges (for breeding, and hiding) and avoided emergent vegetation. This might be 
that submerged vegetation is palatable for ducks and geese and rich in food resources such as fishes, 
amphibians and aquatic invertebrates while emergent vegetation may interfere with their movement, 
reduced prey detection and is non-palatable for them. The other reason could be that these waterbird 
species prefers deep open water surface for foraging i.e., they forage head down inside the water. It 
has been reported that waterbird richness and relative abundance increased with increasing emergent 
vegetation cover (Ma et al. 2010) and they preferred the aquatic vegetation that offers an adequate food 
supply (Marshall and Cooper, 2004). Furthermore, kingfishers preferred adjacent wetland areas having 
trees or shrubs along the edges, lapwings, sandpipers and snipes selected moist soil along water body 
edges. 
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CONCLUSION

The results of this study indicated that wetland habitat characteristics such as aquatic vegetation 
composition and cover were the key factors that affect habitat selection, distribution, diversity and 
richness of waterbirds. These characteristics indicate how the waterbird species used different wetland 
habitats especially for foraging, loafing and breeding. 
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ABSTRACT

Scorpions had been researched for centuries. However, ecological study on this arthropod was scarce 
in Peninsular Malaysia. The objective of this study was to provide a preliminary species checklist 
of scorpion fauna in Kuala Lompat, Krau Wildlife Reserve, Pahang. Samples were collected with 
the aids of ultra-violet torchlight and trapped with a loop thread at night from main trail at the study 
site in March and May 2013. Three scorpion species were recorded during the study periods. Twenty 
nine individuals from three families (Scorpionidae, Buthidae and Liochelidae) were identified. Asian 
forest scorpion, Heterometrus longimanus (Herbst, 1800) was the largest among the three and the most 
abundant species (23 individuals), followed by Isometrus zideki (Kovarik, 1994) (four individuals) and 
Liocheles australasiae (Fabricius 1775) (two individuals). Heterometrus longimanus is highly tolerant 
species and very adaptable to various habitats. Hence, the presence in large numbers is expected. The 
abundance of Heterometrus longimanus shows that the study area is rich in its resources and lack of 
predator may be the reason for the large population for this species found at Kuala Lompat. In this 
study, Isometrus zideki and Liocheles australasiae were less abundant perhaps their presence in the 
study area is hard to locate. High abundant of Heterometrus longimanus at the study area has to be 
monitored closely since this species is now a popular pet in Malaysia. This study revealed an important 
finding of local scorpion diversity. Proper management of its habitat is crucial and conservation effort 
must be planned to prevent the depletion of scorpion fauna in this area.

Keywords: Scorpion, Kuala Lompat, species checklists, Arachnida, Anthropods

INTRODUCTION

Scorpion (Class Arachnida) is very ancient arthropods. Globally, Order Scorpionida (Scorpiones) has 
almost 1,500 species in 16 families and 155 genera (Abdel-Nabi et al., 2004). Scorpions are widely 
distributed, but absence in Greenland, Antartica, New Zealand and several small oceanic islands 
(Chowell et al., 2005). They live in forest, savannah, and desserts and can be found in mountains 
above 5000m and some species can be found in residential areas (Cala-Riquelme and Colombo, 2010). 
Scorpions are very sensitive to light but need environment or habitat that can keep them humid during 
the day. Because of this, scorpions can be found below ground, live on trees and also prefer to hide in 
the sand and under rock. However, certain species can be found in an extreme temperature, they can be 
found in freezing area and hot area. Generally, scorpions were found more in the arid regions compare 
to any other environments. The highest abundant and diversity of scorpion can be found in tropical 
and subtropical regions. Previous study showed that the desert and semi desert microhabitats show the 
greatest abundance and diversity of scorpion (Jime´nez-Jime´nez and Palacios-Cardiel, 2010). 
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Scorpion active at night, during the day scorpion will find shelter. Many scorpions are terrestrial but 
some species are arboreal. The most suitable microhabitat for scorpion is under stone or log, digging 
into substrate or in crack of outer layer of plant or timber (Cala-Riquelme and Colombo, 2010). 
There are also several species that also can live within the human-related environment. The preferred 
microhabitats for scorpions are those with temperature between 20 to 37oC (Hembree et al., 2012). 
For the extremely cooler microhabitat, scorpion needs to dig in into the soil to find warmth. Usually 
scorpion can be very abundant at the suitable area. 

In Peninsular Malaysia, study on scorpion fauna is limited. Kovarik (1994) described Isometrus zideki 
based on specimens collected from Malaysia and Indonesia marked the “re-birth” of research interest 
on this fauna. Later, several works were published on scorpion in Peninsular Malaysia by the same 
author (see Kovarik, 2003; 2004; 2005a; 2005b). Zhiyong et al. (2011) also contributed to research 
of scorpion fauna in Peninsular Malaysia. In general, studies on scorpions in Peninsular Malaysia are 
still limited. The  presence study is aim to produce a checklist and provide some notes on ecology and 
diversity of scorpion fauna at Kuala Lompat, Krau Wildlife Reserve, Pahang.

METHODOLOGY

Study site

Scorpions were sampled from the forest near the Kuala Lompat field station, Krau Wildlife Reserve, 
Pahang (Figure 1A). The Krau Wildlife Reserve is second most important protected areas in Malaysia 
after the Taman Negara, covering approximately 520 square kilometers. The wildlife reserve consists 
of some highlands to the north that surrounded by low-laying terrains. The reserve is drained by three 
main rivers originated from Gunung Benom, the highest peak located to the northwest of the field 
station. Krau Wildlife Reserve extends down the eastern and southern slopes of the mountain, bordering 
to the left were Sungai Teris and reaching the lowlands along the Sungai Kerau to the right and Sungai 
Lompat. The Kuala Lompat field station was located at the junction of these two rivers and most of the 
works were done here (Figure 1B).

Collecting sample

Scorpion is very sensitive to light and it needs an environment or habitat that can keep them away 
from the bright daylight. Therefore, scorpion usually stays in its hideout during day and came out at 
night. All samplings were done at night. We used a hand-held ultraviolet light to detect the presence 
of scorpion. Scorpions become fluorescent under the UV light. A thread with a loop was used as a trap 
was set-up after the scorpion has been spotted, in front of the mouth of its burrow. Scorpion inside the 
tunnel will come out to investigate any movement near the hole. The thread was quickly but gently 
pulled when the animal crawling past the loop. Scorpion entangled to the thread was removed by 
cutting the string and placed into a plastic case for identification. In case of the animal cannot be pulled 
out of the tunnel, a long forceps were used to pull the scorpion out from its hideout. 
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Figure 1. A. The map showing the location of Kuala Lompat field station (red triangle) and the black 
triangle indicates Gunung Benom. Inset is the map of Peninsular Malaysia. The darker 
shades denote the higher terrain. B. The schematic diagram showing the two main rivers, Sg. 
Lompat and Sg. Krau that flow into Sungai Pahang to the east. The black rectangle showed 
the sampling area.
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Specimen identification

Scorpions were identified to the lowest possible taxon using morphological characters and general 
description of the body, colour, sternum, cheliceral teeth, prosoma, pedipalp, trichobothrial pattern, 
genital shape, shape of spiracle, metasoma, vesicle and acules. These criteria were compared to 
standard the taxonomic key and against the description of previous works (see Kovarik, 2000; 2003; 
2004; Stockmann and Ythier, 2010 and Zhi-Yong et al., 2013).

RESULTS

A total of 29 individuals from three species, and three families namely Scorpionidae, Buthidae and 
Liochelidae were collected in this study (Table 1). Asian forest scorpion, Heterometrus longimanus was 
the largest of the three species and the most abundant collected during the sampling period followed by 
Isometrus zideki (four individuals) and Liocheles australasiae (two individuals). 

Table 1. Checklist of scorpion fauna at Kuala Lompat with their abundance given in parenthesis. 
General characteristics of each species were provided for a quick reference.

Species (No. of individuals 
captured) General characteristic

Heterometrus longimanus (23) Adult size in the range 90-140mm. Body colour uniformly black, 
only telson can be either yellowish or reddish brown. Male 
pedipalp very long and fixed finger longer than or at least same 
as manus.

Isometrus zideki (4) Adult size 26-30 mm. Body colour is yellow with numbers 
of black spot on carapace, leg, femur mesosoma and patella of 
pedipalp. First three of metasomal segments are yellow and last 
two segments are black.

Liocheles australasiae (2) Adult size 25-30 mm. Have elongated and flattened body. The 
flattened body is adapted to live in stone, rotting log and in wood 
sheath. Both male and female metasoma are very thin with yellow 
or orange vesicle. 

Systematic notes.

Heterometrus longimanus (Herbst, 1800)       
Figure 2

Habitat: Burrowing, usually can be found burrowed underground, below trees and in leaf litter.

Morphology examination: Adults 90–140 mm long. Body colour of adults uniformly black, only 
telson may be reddish brown. Have 12–18 pectinal teeth in both sexes. Chela, femur and patella of 
pedipalp in male narrower and longer than in female. Male fingers of pedipalp very long. Fixed fingers 
longer or at least same as manus of pedipalp. Chela not lobiform in male, slightly lobiform in female. 
Manus smooth, sparsely tuberculate. Patella of pedipalp with pronounced internal tubercle. Carapace 
usually with disc smooth and margins granulate, but sometimes entire surface granulate. Telson covered 
with hair and elongate. Vesicle longer or same if compared to aculeus.
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However, this species look extremely similar to the other species that was believed to occur in Penisular 
Malaysia, Heterometrus spinifer but can be differentiated from H. spinifer in presence of granulations 
on the carapace and the length of pedipalps which is longer in male H. longimanus (Couzijn, 1981). 
Unless the species were male, to differentiate between these species can be based on the granulation 
pattern on carapace. Kovaric (2004) stated that both species had smooth disc with margin granulated 
prosoma however, the prosoma of H. longimanus generally more finely granulated and sometime can 
had the entire prosoma granulated if compared to H. spinifer.

Figure 2. Dorsal view of male Heterometrus longimanus.

Isometrus zideki (Kovarik, 1994)        
Figure 3

Habitat: Forest species, usually can be found under tree bark and tree sheath.

Morphology examination: Adult size 26-30 mm. There are 11-12 pectinal teeth in male and 10-
12 pectinal teeth in females. Body colour is yellow with numbers of black spot on carapace, leg, 
femur mesosoma and patella of pedipalp. First three of metasomal segments are yellow and last two 
segment are black. On the carapace, there is black spot form around the median eye and there are three 
longitudinal stripes on the mesosoma.
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Figure 3. Dorsal view of male Isometrus zideki.

Liocheles australasiae (Fabricius 1775)       
Figure 4

Habitat: Found below stone, logs and in any crack of surfaces. Usually it can live under the crack of 
stone and tree sheath.

Morphology examination: Adult size in the range from25-30 mm. The main colour of the body is tan-
brown including the colour of tergite and and prosoma. Pedipalp with reddish-brown and chela finger 
coloured dark red-brown. Pectines are short and in the range from 6-8. Have elongated and flattened 
body. The flattened body is adapted to live under stone, rotting log and in wood sheath. Both male and 
female metasoma are very thin with yellow or orange vesicle. Sternum shaped was sub pentagonal and 
operculum is subtraingular 
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Figure 4. Dorsal view of female Liocheles australasiae. 

DISCUSSION

Scorpions from three families were recorded from two samplings represent the first checklist of scorpion 
fauna for Kuala Lompat area. Heterometus longimanus was the most abundant species recorded at the 
study area, both from human-occupied area near the field station and from the forest surrounding the 
field station. This finding could suggest that this species is highly tolerant species. We also found this 
species elsewhere and we conclude that this species is a common species in Peninsular Malaysia and 
this has been confirmed by Kovarik (2003). 

The Asian forest scorpion, Heterometrus longimanus can be found in many habitats and probably not 
a habitat-specific animal. It can utilise and adaptable to various microhabitats to survive (Polis and 
Farley, 1980). The presence of many individual of the species and mostly adult size indicate that the 
study area has plenty of its need and probably lack of predators (Shehab et al., 2011), thus the species 
can flourish well at Kuala Lompat. However, beside of predators, human activities are still the main 
threat for the population of scorpions (Prendini, 2001).

The other two species were recorded in small number here. Isometrus zideki and Liocheles australasiae 
by far were less abundant compared to Heterometrus longimanus. This species prefer cryptic locations 
and for that it is hard to encounter during the survey. However, this is not indicating the species as rare, 
in the study area. The small body size, their restrict movement and habitat specificity further contribute 
to inability to spot this species in the wild (Pande et al., 2012).

This survey is far from complete. More through and longer survey should be conducted to provide a 
better information about the scorpion fauna at Kuala Lompat filed station. It is worth to mention that 
population of Heterometrus longimanus at the study area has to be monitored closely since this species 
is a popular pet in Malaysia and illegal collection may bring an unwanted impact to the ecosystem in 
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general and specifically its population. Proper management of its habitat is crucial and conservation 
effort must be planned to prevent the depletion of scorpion fauna in this area.
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ABSTRACT

A preliminary survey of dung beetle diversity was conducted in the area surrounding the Kuala Lompat 
Field Station in the Krau Wildlife Reserve. Pitfall traps baited with rotten fish, human dung and dead 
millipedes were placed along the main trial for 24 hours. Rat carcasses were also placed along the 
trail to observe the succession pattern of dung beetles on small mammal carcasses in the rainforest. 
A total of 236 individuals from 20 species were captured in the 4.5 day sampling period. The species 
accumulation curve did not reach the asymptote, indicating that more intensive sampling is required for a 
conclusive study of dung beetle fauna in this location. As with other rainforests surveyed, Onthophagus 
semifex was the dominant species. Large rollers such as Paragymnopleurus were more common than 
large tunnelers, which were composed of only Synapsis and Copris species. Dung beetles were most 
attracted to carcasses in the decay stage, although some arrived at the fresh carcass. Some beetles 
were attracted to dead millipedes in spite the presence of other bait types, possibly some species have 
adapted to exploiting this resource.

Keywords: Scarabaeinae, Dung Beetles, Onthophagus, Species composition, Primary forest

INTRODUCTION

Dung beetles are amongst the most diverse group of animals in the world (Cambefort and Hanski, 1991). 
These beetles play and important role in the regulation of ecosystem functions such as nutrient cycling 
and soil aeration (Nichols et al., 2008). Dung beetle diversity in Sundaland has been sporadically 
documented, with studies being conducted in Borneo (Hanski, 1983; Davis et al., 2001), Thailand 
(Boonrotpong et al., 2004), Sulawesi (Hanski and Niemela, 1989) and Java (Kahono and Setiadi, 
2007). Peninsular Malaysia remains poorly sampled, with only a few studies concerning the ecology 
of dung beetles being published (Lee et al., 2009). As dung beetle communities are believe to be a 
good indicator for the health of a habitat, sampling a primary forest such as Krau Wildlife Reserve will 
provide invaluable information on the diversity and structure of a relatively undisturbed dung beetle 
community. A preliminary survey of the dung beetle community was conducted in the area surrounding 
the Kuala Lompat Field Station.

METHODOLOGY

Collection

Trapping was carried out at 50m intervals along the main trail of the Kuala Lompat Field Station 
(3°43′N, 102°10′E), in the Krau Wildlife Reserve, Pahang. A total of four trapping stations were set up 
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and 4 pitfall traps with an opening of 12cm were placed at each station. Trapping was conducted for four 
and a half days. The traps were filled with a concentrated salt solution and bait was suspended about the 
trap. Different baits were placed together at each trapping station to test the feeding preferences of each 
species. The baits used were rotten fish, dead millipedes and human dung. All baiting stations had two 
traps baited with rotten fish, while only one station was baited with dung and millipedes because of the 
lack of availability of other baits. The traps were checked at 0800 and 1800 every day to determine the 
activity period of some of the species. 

Additionally, rat carcasses that were euthanized for parasitical research were placed in the forest and 
checked at similar intervals as the traps. The part of the carcasses that was in contact with the ground 
was examined for necrophagus beetle species.

Analysis

Species were identified using a reference collection of specimens at the Museum of Zoology, University 
of Malaya. Species that could not be matched to a reference specimen were classified into Recognisable 
Taxonomic Units (RTUs).

A Species Accumulation curve was constructed using the vegan package (Oksanen et al., 2013) in R 
ver.2.15.3 (R Development core team, 2013) to ascertain if the sampling effort was sufficient. 

RESULTS AND DISCUSSION

A total of 204 individuals from 18 species were collected from the pitfall traps over the period of 4.5 
days (Table 1). The most common species was Onthophagus semifex, which was caught exclusively 
in fish baited traps. This supports the current hypothesis that this is a specialized necrophagus species. 
The larger number collected could have been due to bias as there were more fish baited traps than dung 
baited traps. 

O. babirusoides was the second most common species, mainly collected from dung baited traps and 
occurring sporadically in fish baited traps where a corresponding dung baited trap was not present. 
This indicates that while preferring dung, this species appears to opportunistically feed on carrion. 
Boonrotpong et al. (2004), which used only dung baited traps, reported this species to be common in 
primary and secondary forests. 

Some species, such as Ochicanthon sp., Onthophagus cf. “babirusa group” sp. Br and O. rudis selected 
traps baited with dead millipedes despite the presence of traps baited with rotting fish. Previously 
only O. penicillatus and O. rudis have been recorded to be attracted to defensive secretions of giant 
millipede (Brühl and Krell, 2003). This suggests that arthropod carcasses may possibly be utilized as 
an alternative food source by necrophagus dung beetles.

Large rollers such as Paragymnopleurus were common in both fish and dung baited traps while small 
rollers tended to be attracted to dung baited traps. These beetles are regularly found in both primary and 
secondary forests (Boonrotpong et al., 2004).

Conversely large tunnelers such as Synapsis were rare and only visited dung baited traps. Several 
species that are thought of as very common were rare or non-existent during this survey. Catharsius 
mollusus, a large tunneler that is widely found across South East Asia (Cambefort and Hanski, 1991), 
was not present.  Only three individuals of Phaeochroops, a common necrophagus secondary forest 
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species, were collected from a rat carcass. Large numbers of these genera are reported to occur in 
Borneo (Hanski, 1983) and other parts of South East Asia (Kuijten, 1981). As these species have been 
collected using similar methods before (Goh, T.G., Unpublished data), this curious absence may have 
been due to the limited sampling time or some unknown ecological reason.

Table 1. Abundance of beetles collected from baited traps. Bait type: D = Dung, F =Rotten Fish, M = 
Millipede. Active period: Un = Uncertain, Di = Diurnal, No = Nocturnal.

Species
Day

Total Bait type: Active 
period:1 2 3 4 5

Copris doriae 1 1 2 D Un

Cp. haroldi 1 1 2 FD Un

Cp. ramosciceps 1 3 4 FD Di/No

Onthophagus babirusoides 6 3 12 12 1 43 FD Di

O. egregious 2 2 D Di

O. cf. pacificus 2 2 1 2 7 F Di

O. peninsulocupreus 1 1 F Di

O. rudis 1 1 2 4 FM Di

O. semifex 28 9 6 1 5 58 F Di

O. vulpes 4 3 2 3 12 FD Di

Onthophagus cf.”babirusa group”Sp.A 1 1 D Un

Onthophagus sp. BH 1 1 D Di

Onthophagus cf. “babirusa group”Sp.  
Br 1 1 M Un

Ochicanthon 7 2 2 1 12 FDM Di

Paragymnopleurus maurus 2 1 3 5 1 12 FD   Un

Paragymnopleurus striatus 9 3 4 16 FD Un

Sisyphus thoracicus 1 8 1 3 22 FD Di

Synapsis sp. 1 3 4 D No
 

In terms of diel activity, most species that responded to fish baited traps and rat carcasses were found to 
be active during daytime (Table 2). Additionally dung feeding species such as O. babirusoides and O. 
vulpes were found to be still alive when the traps were checked at 1800. One Copris ramosciceps was 
collected from a carcass at 0900, indicating that this species may be active in daytime. This contradicts 
Cambefort and Hanski (1991) which noted that Copris are the dominant nocturnal coprophages in 
South East Asia, but the results from this study in regards of Copris are inconclusive.

Succession on rat carcasses showed that fresh carcasses attracted dung specialist beetles such as P. 
maurus, O. vulpes and O. cf. pacificus. The decaying carcass tended to attract carrion specialists such 
as O. semifex, O. egregious and O. rudis. Large numbers of Phaeochroops and Silphidae were absent 
from the carcass, a result that was different from previously conducted succession studies on monkeys 
in secondary forests (Nazni et al. 2011).
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The asymptote of the species accumulation curve (Figure 1) was not reached during this sampling 
period, indicating that a much longer sampling period would be necessary to properly survey the 
diversity of this area.

It is obvious from this study that current knowledge on dung beetle ecology in South East Asia is limited 
and fragmented. More comprehensive surveys of dung beetle diversity in Krau Wildlife Reserve in the 
future may aid in creating a more comprehensive understanding of this important group of animals.

Table 2. Beetles collected during the decomposition of a rat carcass. Vertebrate scavengers ate the 
carcass after day 2.

Day Day 0 Day 1 Day 2 Day 2

Stage Fresh Decay Decay Decay

Time 6pm 6pm 9am 6pm

Species Abundance

Copris ramosciceps 1

Onthophagus babirusoides 1 1

O. egregious 1 2

O. cf. pacificus 1

O. .rudis 1 2

O. semifex 7 1 2

O. vulpes 1

Onthophagus sp. BH 3

Paragymnopleurus maurus 2
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Figure 1. The species accumulation curve for 38 traps placed during the sampling period
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ABSTRACT

The paper briefly reports the finding of the Malayan Slug-eating Snake in Krau Wildlife Reserve 
(KWR) during biodiversity inventory programme conducted from Mac-September 2013. Three 
individuals were obtained through active searching in two different locations, Sungai Teris and Kuala 
Serluh respectively. 

Keyword: Pareinae, terrestrial, forest pond, Krau WR

The Malayan Slug-eating Snake, Asthenodipsas malaccanus is uncommon. This species was first 
discovered in Malacca, known as Pareas malaccanus (unknown locality nor date). Tweedie (1983) 
reported that a specimen of each was caught in Asahan, Malacca (Batchelor, 1958), in Gunung Benom, 
Pahang in 1967 (Grandison, 1972), and the last specimen was caught in Bukit Lanjang Forest Reserve, 
Selangor in 1975 (Lim and Kamarudin, 1975).

Three more specimens of this snake were recently collected in Sungai Teris and Kuala Serluh during 
a biodiversity inventory programme conducted from March – September 2013. The recent three 
specimens were obtained on forest floor close to the forest pond in the lowland dipterocarp forest, at an 
attitude of approximately 80 m a.s.l. It is interesting to note that out of the seven specimens known to 
date, five were collected at the general areas of Krau Wildlife Reserve, Pahang. It is also quite possible 
that this species was recorded elsewhere in Peninsular Malaysia that we are not aware of.
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ABSTRACT

The Monkey-footed Rat (Pithecheir parvus) and the Crab-eating Mongoose (Herpertes urva) 
has previously recorded in Peninsular Malaysia. This paper reports a new locality record of these 
species obtained in Kuala Lompat, Krau Wildlife Reserve (KWR) using cage trapping surveys during 
biodiversity inventory conducted from Mac-June 2013. These findings are the seventh record of 
Monkey-Footed Rat and the ninth record of the Crab-Eating Mongoose in Peninsular Malaysia, after 
the last records in 2006 in Kuala Gandah, Pahang and Gunung Basor Forest Reserve, Kelantan in 2005, 
respectively.

Keywords: Muridae, Herpestidae, Kuala Lompat, Krau WR, cage-trapping survey

The Monkey-footed Rat (Pithecheir parvus) and the Crab-eating Mongoose (Herpetes urva) has 
previously recorded in Peninsular Malaysia. The Monkey-footed Rat was recorded in forest reserves 
in five states, namely Selangor, Negeri Sembilan, Johor, Pahang and Terengganu, with a total of 53 
individuals trapped (Lim & Muul, 1975; Lord Medway, 1969; John Harrison, 1966). The capture of 
one specimen of this species during the biodiversity inventory from March – August 2013 at Kuala 
Lompat, Krau Wildlife Reserve constitutes a new locality record and a second record for the KWR. A 
young specimen captured in pit-fall traps in Kuala Gandah (Zalipah et. al., 2007). Based on the number 
of individuals captured from all these records, it does indicate that the species is not as rare as was 
reported before. However the species is sparsely distributed and nowhere found in abundance.  

In contrast, the Crab-eating Mongoose is uncommon. One individual of each was sighted in forest 
reserves in Perlis, and capture in Ulu Gombak Forest Reserve in Selangor, and it was described as a 
new mammal to Peninsular Malaysia (Wells and Francis, 1988). The present two specimens captured 
in Kuala Lompat constitutes a new locality record in KWR, Pahang 
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ABSTRACT

A Rapid Visual and Auditory Encounter Survey (RVAES) of frogs and toads was carried out in a disturbed 
area of Belum Temengor Forest Complex, for three consecutive nights in August 2013. A search party 
comprising 4 persons scoured the grounds, locating the frogs and toads in the vicinity. Amphibian 
species were recorded by sight and calls. A total of 30 man-hours search effort were expended for the 
survey. The results showed that the study area harbour six species of anurans from four families, namely 
Bufonidae (one species), Microhylidae (three species), Ranidae (one species) and Rhacophoridae (one 
species). The most abundant species were the Microhyla heymonsi (26 individuals), followed by the 
Polypedates leucomystax (16 individuals), and the Duttaphrynus melanostictus (14 individuals), while 
two species were considered rare, namely Microhyla butleri (two individuals) and Kaloula pulchra 
(one individual). The diversity of amphibians in the area were analysed using the Shanon-Wiener, 
Simpson and Eveness Indices. Generally, the amphibian assemblage at the Belum Rainforest Resort is 
typical of disturbed area habitats.

Keywords: Anurans, Microhyla heymonsi, Microhylidae, Rapid Visual and Auditory Encounter Survey

INTRODUCTION

The Belum Temengor Rainforest Complex (BTRC), which is believed to be around 130 million years 
old, is the largest continuous rainforest in Peninsular Malaysia. With an area of 300,000 ha, it is a 
home to about 3000 flowering plants, 64 species of ferns, 62 species of mosses and has a lake with 
23 species of  freshwater fishes (Belum Rainforest Resort, 2008). This area is undisturbed and was 
inaccessible to the general public prior to 1990s for security reasons. The area harbours 39 species 
of amphibians (Amirah et al. 2013), which is more than one third of the known amphibian species in 
Peninsula Malaysia (Chan et al. 2010). Most of the forest of BTRC is still pristine and undisturbed, 
however a large area of the Temengor forest has been given away to timber companies and logging 
has been going on for years. The BTRC is dissected by the East West Highway which was built in the 
1980s, which separates the northern Belum from the southern Temengor part of the BTRC (Figure 1). 
Currently certain stretches of of the highway has been opened up to settlements and plantations on both 
sides, and disturbances are encroaching all along the highway. 

Several amphibian surveys has been conducted in the BTFC, namely Kiew et al. (1995), Norsham et 
al. (2000), Sukumaran (2002), Grismer et al. (2004) and Amirah et al. (2013). Most of these studies 
covers the undisturbed primary forest, but no in a disturbed habitat of the BTFC. Therefore, this study 
were carried out to inventory the amphibian species present and determine the density and diversity of 
amphibians in a disturbed habitat of the BTFC.
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METHODOLOGY

Study Site

The site chosen for the project is the ground of the Belum Rainforest Resort (5o 32’ 36” N, 101o 20’ 
29”; c. 300 m a.s.l) on Banding Island, in the district of Gerik, Perak. It lies on the southern side of the 
East-West Highway connecting Gerik, Perak to Jeli, Kelantan. The resort, was built for ecotourists who 
use it as a launching area for travels within the huge BTRC, or for those who like to rest and recuperate 
in the setting of nature.

Field methods

A group of 4-5 persons were locate and record the presence of amphibian species in the area, from 
2100 hrs to 2300 hrs. Frogs and toads were located by active searching with the help of headlamps and 
handheld torch lights, and its vocal calls were used to locate in wet areas, under vegetation mats, in the 
undergrowth and flowerbeds all over the grounds of the resort. A total of 30 man-hours search effort 
were spent for this survey.

RESULTS AND DISCUSSION

A total of 67 individuals of amphibian comprising six species from four families were captured (Table 
1). The family Microhylidae was represented by three species, while the other three families were 
represented by one species each. 

Table 1. List of anuran species captured in the study area.

Family Species No.

Bufonidae Bufo melanostictus 14

Microhylidae Kaloula pulchra 1

Microhyla butleri 2

Microhyla heymonsi 26

Ranidae Hylarana nigrovittata 8

Rhacophoridae Polypedates leucomystax 16

Total 67

The most abundant species was Microhyla heymonsi, followed by Polypedates leucomystax and Bufo 
melanostictus, whereas two species, namely M.butleri and Kaloula pulchra were considered rare. 
The Shannon-Weiner Diversity Index (H) and Simpson Diversity Index (D) were calculated at 2.10 
and 0.75, respectively, showing that the amphibian assemblge there is moderately diverse, while the 
Simpson Eveness Index (J) was 0.81, which shows that community was evenly spread across species. 
Current survey added two additional species to the existing list of amphibians in BTFC (Amirah et al., 
2013), this make up a total of 107 species to the area. 



Amphibian Density and Diversity in a Disturbed Habitat in Belum Temengor Forest 
Complex, Perak, Malaysia.

143

ACKNOWLEDGEMENTS

The authors are indebted to Pulau Banding Foundation for the invitation, Yayasan EMKAY and Belum 
Rainforest Resort for excellent hospitality and Universiti Sains Malaysia for transportation facilities.

.

REFERENCES

Amirah, H. , Mohd-Azmeer, A.B., Sharma, D., Norulhuda, N., Sharma, R., Ridzuan, Y.A. & Ibrahim, J. 
(2013).  An updated checklist of the herpetofauna of the Belum Temengor Forest Reserve, Hulu Perak, 
Peninsula Malaysia. Proceedings of the 2nd Temengor Scientific Expedition 2012. Pp 365-388.

Belum Rainforest Resort (2008). Belum-Temengor rainforest. Available from www.belumresort.com/
btfc.html version (08/2013).

Chan, K.O., Belabut, D. & Norhayati, A. (2010). A revised checklist of the amphibians of Peninsula 
Malaysia. Russian Journal of Herpetology, 17(3): 202-206.

Grismer, L.L., Sukumaran, J., Grismer, J.L., Youmans, T.M., Wood, P.L. & Johnson, R. (2004). Report 
on the herpetofauna from the Temengor Forest Reserve, Perak, West Malaysia. Hamadryad, 29(1): 
15-32.

Kiew, B.H., Diong, C.H. & Lim,  B.L. (1995). An annotated checklist of the amphibian fauna in the 
Temengor Forest Reserve, Hulu Perak, Malaysia. Malayan Nature Journal, 48: 347-351.

Norsham, Y., Bernard, H., Chew, K.L., Yong, H.S., Yap, M.N. & Lim, B.L. (2000). An annotated 
checklist of herpetofauna in the northern part of Belum Forest Reserve, Perak, Peninsular Malaysia. 
Malayan Nature Journal, 54: 245-251.





Journal of WILDLIFE and PARKS

Instructions to Authors
(Manuscript Preparation and Submission Guidelines)

Revised: December 2014

SCOPE

The Journal of Wildlife and Parks is a broad-based annually published journal devoted to the 
publication of original researches that contributes significantly to the knowledge in wildlife sciences. 
The standardized format set below is an adaptation from some international journal.

SUBMISSION OF ARTICLES/MANUSCRIPTS

Articles/manuscripts should be submitted to the:
Editor-In-Chief
Journal of Wildlife and Parks 
Department of Wildlife and National Parks (DWNP) of Peninsular Malaysia
KM 10, Jalan Cheras
56100 Kuala Lumpur
MALAYSIA

or via email to: 
journal@wildlife.gov.my

The manuscripts should be submitted in two printed copies (hard copies) and a soft copy on CD using 
Microsoft Word, or simply by sending via email. Submission of a manuscript to this journal implies 
that it is not under consideration for publication elsewhere.

PREPARATION OF ARTICLES/MANUSCRIPTS
Journal of WILDLIFE and PARKS accepts the submission of Full article or Original article and 
Short Communications in English and Bahasa Malaysia with an abstract in English. 

Full article or Original article
A full article should consist of Title Page and Abstract, Introduction, Methodology, Results, Discussion, 
and Conclusion which should not exceed 10 printed pages including Tables and Figures. Authors must 
provide references and explanation of significant findings. 

Format
The article should be formatted in one column with 1” margins on all sides. Manuscripts should be 
typewritten on A4 size paper, Times New Roman with 12-font size, double-spaced and pages should 
be numbered consecutively. 

Title: Running title should not exceed 60 characters, including letters and spaces. This title will be used 
as running head on every page of the manuscript. 



Authors: Submitted manuscript must contain name of all the authors, details of the institutions including 
address, corresponding author’s name and contact details (email address, phone, and fax number). This 
is very important for editorial board.  

Abstract and keywords: Abstract should follow immediately after affiliation of author(s) and not 
exceeding 200 words. A maximum of five (5) keywords should be included below the abstract to 
explain the contents of the manuscripts. 

Text: Full article should comprise Introduction, Methodology, Results, Discussion and Conclusion. 

Tables: Should be prepared on separate page(s) with explanatory materials given in the table legends 
or footnotes. 

Figures: Include original image and prepared on separate page(s). 

References: References should be listed in alphabetical order, by the authors’ last names.  For the 
same author, or for the same set of authors, references should be arranged chronologically.  In the text, 
references should be cited as: Lim (1995). Two authors as: Mohsin and Ambak (1983). Three or more 
authors as: Lim et al. (1990). A series of references should appear in chronological order, e.g Ryan 
and Esa, 2004; Esa and Ryan, 2005. References to papers by the same authors in the same year are 
distinguished by letter a, b, etc. (e.g. 2005a, or 2004a,b). 
a. From Journals:

Amos, B. & Hoelzel, A.R. (1992). Application of molecular genetic techniques to the 
conservation of small populations. Biological Conservation, 61: 133-144.

b. From Books:
Kottelat, M., Whitten, A.J., Kartokasari, S.N. & Wirjoratmodjo, S. (1993). Freshwater Fishes 
of Western Indonesia and Sulawesi. Singapore: Berkeley Book. Pte. Ltd.

c. From Edited Books:
Stepien, C.A. & Kocher, T.D. (1997). Molecular and Morphology in Studies of Fish Evolution. 
In Molecular Systematics of Fishes (Kocher, T.D. & Stepien, C.A., eds.), pp. 1-11. San Diego, 
California: Academic Press.

d.  From Internet:
Froese, R. & Pauly, D. (2004). FishBase. World Wide Web electronic publication (Froese, R. 
& Pauly, D., eds.). Available from www.fishbase.org., version (09/2004).

ii) Short communications
Share new research findings in a short and precise form. Short communication article should not 
exceed 4 printed pages.

Format

The short communication article should include Introduction, Methodology, Results, Discussion and 
Conclusions. The abstract should be up to 100 words. Short Communications must be 5 printed pages 
or less, including all References, Figures and Tables.  References should be less than 30. Format of 
references, font type, font size and line spacing are similar as full article. 


