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ABSTRACT

A camera trapping study was conducted in Temengor Forest Reserve, Hulu Perak from June 2007
till August 2008. This study is an attempt to document basic findings of mammal species in the
study area. Forty-seven images of five feline species were recorded during the 2813 trapping
nights. Photographed images of felids obtained were the Malayan Tiger (Panthera tigris),
Clouded Leopard (Pardofelis nebulosa), Asiatic Golden Cat (Catopuma temmincki), Marbled
Cat (Pardofelis marmorata) and the Leopard Cat (Prionailurus bengalensis). Activity patterns
analysis of the most presented (n>10 photos) feline species which are the Clouded Leopard and the
Marbled Cat were conducted. The study reveals that both Clouded Leopard and the Marbled Cat
are partly nocturnal with 58% (n=11 photos) of nocturnal activities for the Clouded Leopard and
50% (n=5 photos) of nocturnal activities for the Marbled Cat.
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INTRODUCTION

Tropical rainforests of Peninsular Malaysia support seven species of wild cats (Lim, 1999). Four
of them are categorized as small cats (Medway, 1983; Corbet & Hill, 1992), reclassified into
three genera, namely Prionailurus, Pardofelis and Catopuma (Wilson & Reeder, 1993). The genus
Pardofelis was assigned to the Clouded Leopard (P. nebulosa) and the Marbled Cat (P. marmorata)
meanwhile the genus Prionailurus was designated to two smaller-size cats. the Leopard Cat (P.
bengalensis) and the Flat-headed Cat (P. planiceps). The intermediate size cat, the Asiatic Golden
Cat was assigned to the genus Catopuma (Catopuma temmincki).

Most of the studies on wild cats done in Peninsular Malaysia concentrated on the Malayan Tiger
(Panthera tigris), thus the smaller cats which are less spectacular than the bi g cats receiving little or
no attention at all (Lim, 1999). Information of these smaller cats was scattered, usually specimens
being found on road kills, in captivity (Hemmer, 1968; Yamada & Durrant, 1989), sightings
reports and camera trappings (Lim & Abdul Rahman Omar, 1961; Davies, 1990; Saharudin &
Azmi, 1995; Kawanishi ef al., 1999; Sirka & Annette, 2000; Laidlaw, 2000; Saharudin, 2001:
Ghose, 2002; Kawanishi & Sunquist, 2004; Azlan & Lading, 2006; Kawanishi & Sunquist, 2008).

Camera trapping was introduced to aid in wildlife population census where data collected
from indirect signs alone can be fraught as it depends on the knowledge of the tracker. It is the
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least intrusive method to obtain permanent records of the presence of multiple taxa, day and
night for a long period of time (Kawanishi, 2001), individual identification, estimating wildlife
population (Karanth, 1995), collecting species inventories (Maffei et al., 2002; Silveira et al,
2003; Trolle, 2003b; Srbek-Araujo & Garcia, 2005; Azlan & Lading, 2006), studying activity
patterns (Kawanishi & Sunquist, 2004; Gomez et al., 2005; Azlan & Sharma, 2006; Azlan &
Lading, 2006; Kawanishi & Sunquist, 2008) and estimating animal density (Mace et al., 1994;
Karanth & Nichols, 1998; Sweitzer et al., 2000; Trolle & Kery, 2003; Silver et al., 2004; Rowcliffe
et al., 2008).

This study was conducted to document the fundamental information on biology of small felids in
Temengor Forest Reserve utilizing camera trapping method, that later will facilitate much more
comprehensive studies for these least known carnivores in Peninsular Malaysia.

Study Site

The study was conducted within a 40 km? area in Temengor Forest Reserve, Hulu Perak. Temengor
Forest Reserve constitute a total area of 148,870 hectares has been recognized as an Important Bird
Area (BirdLife International, 2008) where it hosts globally threatened Plain-pouched Hornbill
(Aceros subruficollis), considered as the last refuge for at least 14 globally threatened mammals
such as Sumatran Rhinoceros (Dicerorhinus sumatrensis), Malayan Tiger (Panthera tigris) and
home to countless flora species including Rafflesia (the world’s largest flower). Temengor Forest
Reserve is also known as an important water catchment area for major rivers in Perak.

MATERIALS AND METHODS

Camera traps

A total of 11 custom-made Sony tracking cameras were utilized in this study. These camera traps
are powered by 1.5 and 9 volt alkaline batteries, equipped with active infrared motion detector,
master lock @ Python lock, Pelican waterproof casing and 1 gigabyte Memory Stick Pro. The delay
between each consecutive photograph was set to 10 seconds. Camera traps were deployed along the
animal’s main trails identified earlier from the rapid survey conducted and the distance between
each camera trap approximately 1.5 to 2 kilometers. Camera traps were mounted on trees for at
least 0.3 m above the ground and were deployed continuocusly for a minimum period of 1 month
without breaks for monitoring or changing the batteries.

Photo Analysis

Identification of photographed animals was determined based on description and illustrations by
Mohamad Momin Khan (1992). Exposures of felids were examined further to determine the species
and their activity level. Photographs of other wildlife species were not included for the analysis.

Activity Patterns
The time and date imprinted on photographs of felids were used to calculate the activity levels of

respective species (Wong et al., 2003). Photo records of small felids with less than 10 photographs
which were categorized as underrepresented were not included in the analysis. The percentage of
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activity levels was used to indicate whether the felids species are nocturnal or diurnal. Activities
recorded between 1900 hr to 0700 hr were classified as nocturnal and those between 0700 hr to
1900 hr were classified as diurnal.

RESULT AND DISCUSSION

A total of 631 photographic images of mammals were recorded for 2813 trapping nights. 47
exposures were images of five species of felids which are the Malayan Tiger (Panthera tigris),
Clouded Leopard (Pardofelis nebulosa), Marbled Cat (Pardofelis marmorata), Asiatic Golden Cat
(Catopuma temmincki) and Leopard Cat (Prionailurus bengalensis). The number of photographs
obtained for each respective felid species is noted in Table 1.

Table 1: Total number of photographs for each respective felid species recorded in Temengor Forest Reserve
from June 2007 till August 2008.

No. Common Name Scientific Name Photo records
1. Tiger Panthera tigris 4
2. Clouded Leopard Pardofelis nebulosa 19
3. Marbled Cat Pardofelis marmorata 10
4. Golden Cat Catopuma temmincki
5. Leopard Cat Prionailurus bengalensis 7

Tiger was categorized as big cats, thus photographic images of this species were excluded from the
activity pattern analysis as well as two underrepresented small felids (n<10 photos) which are the
Golden Cat and the Leopard Cat. The activity patterns of the remaining two species of small felids
(Clouded Leopard & Marbled Cat) are illustrated in Figure 1 and 2.
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Figure 1: Percentage of activity levels for Clouded Leopard (Pardofelis nebulosa) in
Temengor forest Reserve from June 2007 till August 2008 (n=19 photos).
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Figure 2: Percentage of activity levels for Marbled Cat (Pardofelis marmorata) in Temengor forest Reserve
from June 2007 till August 2008 (n=10 photos).

Clouded Leopard

The Clouded Leopard is listed as vulnerable by the IUCN and included in CITES Appendix L.
The name “Clouded Leopard” refers to their distinctive cloud-like fur pattern (Nowell & Jackson,
1996). Some described the Clouded Leopard as strictly arboreal (Pocock, 1939; Wood, 1949) but
the later findings noted that this species can be found regularly on the ground (Robinowitz et al.,
1987). Their patchy distribution, low densities, partly nocturnal and far-ranging behavior (Davies
& Payne, 1982; Santiapillai, 1986; Austin & Tewes, 1999; Grassman ef al., 2005) making them
extremely difficult to study and monitor.

This study is a fundamental attempt to record information on Clouded Leopard as no thorough
study on this species has ever been done in Peninsular Malaysia. From the activity pattern analysis
conducted for this study, it is noted that Clouded Leopard is partly nocturnal with 58% (n=11
photos) of nocturnal activities and 42% (n=8 photos) of diurnal activities. Clouded Leopard is
most active between 1600 hr and 2200 hr with 11 bouts of activities.

Having this figure, we compared the activity pattern of the most presented (n>10 photos) and
potential prey for the Clouded Leopard which is the Barking Deer, Muntiacus muntjak obtained
during the study period to explain this behavior (Figure 3). Barking Deer tends to be crepuscular
in the study area with 61% (n=35 photos) of diurnal activities with peak level noted between 1600
hr and 2100 hr compared to 39% (n=22 photos) of nocturnal activities. This strongly suggests that
the activity level of the Clouded Leopard correlates with those of their most presented prey, such
as the Barking Deer (Grassman et al., 2005) as noted in the study area.
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Marbled Cat

The Marbled Cat remains perhaps the most enigmatic small felid of mainland South-East Asia
(Grassman et al., 2005). It appears to be relatively rare, based on historical encounters and recent
records (Nowell & Jackson, 1996; Kawanishi ef al., 1999; Sunquist & Sunquist, 2002; Grassman
et al., 2005; Azlan & Sharma 2006). The Marbled cat is categorized as vulnerable in the [UCN
2008 Red List and listed under CITES Appendix I. It has never been studied, although Grassman
et al. (2005) made a preliminary home range estimate of 5.3 km? for an adult female which was
radio-collared and tracked for one month in Thailand>s Phu Khieo National Park (Hearn et al.,
2008).

Marbled Cat appears to be partly nocturnal with both 50% (n=5 photos) nocturnal and diurnal
activities recorded during the study period. No occurrence was recorded between 0800 hr till 1500
hr and the peak activity level were observed during 1800 hr and 2000 hr. Individual identification
of the Marbled Cat through its natural markings cannot be made since the camera traps were not
set on both flanks. All photos of the Marbled Cat were recorded at high elevation (1000-1200
meters above sea level) in the study area.
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Figure 3: Percentage of activity levels for Barking Deer (n=57 photos) and Clouded Leopard (n=19 photos)
in Temengor forest Reserve from June 2007 till August 2008.

CONCLUSION

This fundamental study on small and medium-size felids hopefully will add in biological
information for this group of species since there was no thorough study done for this species
in Peninsular Malaysia. Much larger effort through surveys and camera trapping are critically
needed for continuous observation and conservation of these feline species.



64 Rufino, M., Abdul Kadir Abu Hashim, Dennis Ten Choon Yung,
David Magintan, Cosmas Ngau, Abu Zahrim Ismail,
Hamidi Jamaludin, Zainal A.M., Idlan Rasdi & Fauzul Azim Z.A.

ACKNOWLEDGEMENT

We thank the DWNP’s Director General, Deputy Director General I and II for the continuous
support given throughout the study period. We are also deeply indebted to the DWNP’s State
Director of Pahang, Perak, Kelantan, Selangor and Pulau Pinang for providing the field staffs
required in this study. Not forgetting the DWNP’s Wildlife Rangers for their assistance and
companionship, and individual involved directly or indirectly during the study conducted.

REFERENCES

Austin, S. C. & Tewes, M. E. (1999). Ecology of the Clouded Leopard in Khao Yai National Park,
Thailand. Cat News/[UCN SSC, 31.

Azlan, J. M. & Lading, E. (2006). Camera trapping and conservation in Lambir Hills National
Park, Sarawak. Raffles Bulletin of Zoology, 54:469-475.

Azlan, J. M. & Sharma, D. S. K. (2006). The diversity and activity patterns of wild felids in a
secondary forest in Peninsular Malaysia. Oryx, 40:36-41.

BirdLife International. (2008). BirdLife>s online World Bird Database: The Site for Bird
Conservation. Version 2.1. Cambridge, UK: BirdLife International. www.birdlife.org.
Downloaded on 23 March 2009.

Corbet, G. B. & Hill, L.E. (1992). The mammals of the Indomalayan region: a systematic review.
Oxford University Press, Oxford, UK.

Davies, R. G. (1990). Sighting of a Clouded Leopard (Neofelis nebulosa) in a troop of pigrail
Macaques (Macaca nemestrina) in Khao Yai National Park, Thailand. Natural History
Bulletin of Siam Society, 28:95-96.

Davies, G. & Payne, J. (1982). A faunal survey of Sabah. [UCN/WWF Project No 1692. WWF
Malaysia.

Ghose, D. (2002). First sighting of Clouded Leopard Neofelis nebulosa from the Blue Mountain
National Park, Mizoram, India. Current Science (Bangalore), 83:21-22.

Gomez, H., Wallace, R. B., Ayala, G. & Tejada, R. (2005). Dry season activity periods for some
Amazonian mammals. Study on Neotropical Fauna Environment, 40:91-95.
Grassman, L. 1. Jr, Tewes, M. E., Silvy, N. J. & Kreetiyutanont, K. (2005). Ecology of three
sympatric felids in a mixed evergreen forest in North-Central Thailand. Journal of

Mammalogy, 86(1):29-38.

Hemmer, H. (1968). Studien zur Ethologie des Nebelpardes Neofelis nebulosa (Griffith 1821)
und des Irbis Uncia uncia (Schreber 1775). Vereofflentlichungen der Zoologischen
Staatssammiung Muenchen, 12:155-247.

Hearn, A., Sanderson, J., Ross, J., Wilting, A., Sunarto, S., Ahmed Khan, ], Kukherjee, S. &
Grassman, L. (2008). Pardofelis marmorata. In: IUCN 2008, 2008 TUCN Red List of
Threatened Species. www.iucnredlist.org. Downloaded on 22 February 2009.

Karanth, K. U. (1995). Estimating tiger Panthera tigris populations from camera trap data using
capture-recapture models. Biological Conservation, T1:333-338.

Karanth, K. U. & Nichols, J. D. (1998). Estimation of tiger densities in India using photographic
captures and recaptures. Ecology, 79:2852-2862.

Kawanishi, K., Abdul Malek Sahak and Sunquist, M. (1999). Preliminary analysis on abundance
of large mammals at Sungai Relau, Taman Negara. Journal of Wildlife and Parks,
17:62-82.

Kawanishi, K.(2001). Standardized data management for camera trapping studies in Malaysia.
Journal of Wildlife and Parks, 19:75-88.



A Study On Activity Patterns Of Clouded Leopard And 65
Marbled Cat In Temengor Forest Reserve, Huli Perak

Kawanishi, K. & Sunquist, M. E.( 2004). Conservation status of tigers in a primary rainforest of
Peninsular Malaysia. Biological Conservation, 120: 329-344,

Kawanishi, K. & Sunquist, M. E. (2008). Food habits and activity patterns of the Asiatic Golden
Cat (Catopuma temminckii) and Dhole (Cuon alpinus) in a primary rainforest of
Peninsular Malaysia. Mammal Study, 33:173-177.

Laidlaw, R. K. (2000). DWNP-DANCED Wildlife Reserve management plan, capacity building
and human resource development project. Unpublished report.

Lim, B. L. (1999). The distribution, food habits and parasite patterns of the Leopard Cat
(Prionailurus bengalensis) in Peninsular Malaysia. Journal of Wildlife and Parks,
17:17-27.

Lim, B. L. & Abdul Rahman Omar. (1961). Observations on the habitats of two species of cats, the
Leopard Cat and the Flat-Headed Cat. The Malayan Nature Journal, 15:48-51.

Mace, R. D., Minta, S. C., Manley, T. L. & Aune, K. E. (1994), Estimating Grizzly bear population
size using camera sightings. Wildlife Society Bullulletin, 22:74-83.

Maffei, L., Cuellar, E. & Noss, A.J. (2002). Uso de trampas camara para la evaluacon de mamiferos
en el ecotono chaco-chiquitania. Rev Boliviana de Ecologia y Coservacion, 11:55-65.

Medway, Lord. (1983) The wild mammals of Malaysia and Singapore. Oxford University Press,
Kuala Lumpur.

Mohamad Momin Khan. (1992). Mamalia Semenanjung Malaysia. Jabatan Perlindungan Hidupan
Liar dan Taman Negara.

Nowell, K. & Jackson, P. (1996). Wild Cats: Status, Survey and Conservation Action Plan. Gland
IUCN.

Pocock, R. 1. (1939). The fauna of British India, including Ceylon and Burma, Volume 1 Mammalia.
Taylor and Francis, London.

Rowcliffe, . M., Field, J., Turvey, S. M. & Carbone, C. (2008). Estimating animal density using
camera traps without the need for individual recognition. Journal of Applied Ecology,
45(4):1228-1236.

Robinowitz, A. R., Andau, P. & Chai, P. P. K. (1987). The Clouded Leopard in Malaysia Borneo
Oryx, 21:107-111.

Saharudin Anan. (2001). A preliminary assessment of habitat for consideration as an extension
of Krau Wildlife Reserve. Unpublished M. Sc. dissertation. Universiti Kebangsaan
Malaysia.

Saharudin Anan & Azmi Mohd. Rashdi. (1995). Biokepelbagaian mamalia kecil di Rezab Hidupan
Liar Krau, Pahang. Report unpublished.

Sanderson, J., Khan, J., Grassman, L. & Mallon, D.P. (2008). Neofelis nebuiosa. In: TUCN 2008.
2008 TUCN Red List of Threatened Species. www.incnredlist.org. Downloaded on
22 February 2009.

Santiapillai, C. (1986). The status and conservation of the Clouded Leopard (Neofelis nebulosa
diardi) in Sumatra. Bogor WWF/IUCN, 27:1-13.

Silver, S. C., Ostro, L. E. T, Marsh, L. K., Maffei, L., Kelly, A. M. J,, Wallace, R. B., Gomez,
H. & Ayala, G. (2004). The use of camera traps for estimating jaguar Panthera onca
abundance and density using capture/recapture analysis. Oryx, 38:148-154.

Silveria, L., Jacomo, A. T. A. & Diniz, J. A. F. (2003). Camera trap, line transect census and track
surveys; a comparative evaluation. Biological Conservation, 114:351-355.

Sitka L. L. Lundahi & Annette Olson. (2000). Small mammal community composition in
lowland rainforest of Krau Wildlife Reserve, Peninsular Malaysia. Unpublished M.Sc.
dissertation. Zoological Institute, University of Copenhagen.



66 Rufino, M., Abdul Kadir Abu Hashim, Dennis Ten Choon Yung,
David Magintan, Cosmas Ngau, Abu Zahrim Ismail,
Hamidi Jamaludin, Zainal A.M., Idlan Rasdi & Fauzul Azim Z.A.

Srbek-Araujo, A. C. & Garcia, A. C. (2005). Is camera-trapping an efficient method for surveying
mammals in neo-tropical forests? A case study in South-Eastern Brazil. Journal of
Tropical Ecology, 21:1-5.

Sweitzer, R. A., Van Vuren, D., Gardner, I. A., Boyce, W. M. & Waithman, J. D. (2000). Estimating
sizes of wild pig populations in the north and central coast regions of California. Journal
of Wildlife Management, 64:531-543.

Trolle, M. (2003). Mammal survey in the South-Eastern Pantanal, Brazil. Biodiversity
Conservation, 12:823-836.

Trolle, M. & Kery, M. (2003). Estimation of ocelot density in Patanal using capture-recapture
analysis of camera trapping data. Journal of Mammalogy, 84:607-614.

Wilson, D. E. & Reeder, D. M. (1993). Mammals species of the world: a taxonomic and geographic
reference. 2" Edition. Smithsonian Institute. Press. Washington.

Wong, S. T., C. W. Servheen & L. Ambu. (2003). Home range, movement and activity patterns and
bedding sites of Malayan Sun bears Helarctos malayanus in the rainforest of Borneo.
Biological Conservation, 119:169-181.

Wood, H. S. (1949). The Clouded Leopard. Journal of Bengal Natural Historical Society, 23:77-
79.

Yamada, J. K. & Durrant, B. S. (1989). Reproductive parameters of Clouded Leopards (Neofelis
nebulosa). Zoo Biology, 8:223-231.



