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the requirement for the degree of Master of Science. 

TOPOGRAPHICAL CHARACTERISTICS, DIVERSITY AND UTILIZATION 

OF SALTLICKS BY MALAYAN TIGER (Panthera tigris Jacksoni Linnaeus) 

AND POTENTIAL PREY IN THE ROYAL BELUM RAINFOREST 

By 

BRYAN ANDREW LAZARUS 

April 2021 

Chair: Assoc. Prof. Hafandi bin Ahmad, PhD 

Faculty: Veterinary Medicine  

Natural saltlick (sira) is a place where a diverse of animals consume geophagy or drink 

water for mineral supplementation. Saltlicks are believed to be a key factor towards the 

density and distribution of all native wildlife species in the tropical and temperate 

rainforests. It’s also serves as rally points for wildlife species, as they determine the 

distribution and density of prey species which in turn affects predator population. 

Therefore, the objective of this study is to distinguish the topographic characteristics of 

different saltlicks in the Royal Belum rainforest. To achieve this objective, the 

topography of the saltlick and the prey-predator interactions around the saltlick were 

determined to identify the home-range of predator such as Malayan tiger. Three potential 

home ranges and their saltlick were identified based on the animal trail and foot print 

surrounding the home range; Sungai Tiang home range (e.g. Sira Kuak and Sira Tanah), 

ii) Sungai Kejar home range (e.g. Sira Rambai and Sira Bukit), and iii) Sungai Papan

home range (e.g Sira Papan). The camera traps were placed at potential animal trails 

surrounding the saltlick. All captured images from the cameras were identified and 

tabulated according to the species density. Topography of the saltlick such as size, types, 

distance from the river and vegetation of the saltlick were recorded, and the wildlife 

densities were tabulated based on the camera traps. Results showed that Sira Kuak is 

near the main river and surrounded by dense shrubbery which provides ample 

camouflage for solitary herbivores such as muntjacs. Sira Batu is surrounded by rocky 

architecture and sub-canopy trees, hosting larger mammals such as elephants and tapirs 

whereas Sira Tanah is surrounded by a wide plain area with a small stream making it a 

suitable environment for herd animals such as sambar deer. The variation of topography 

has been suggested to affect the vulnerability of certain prey to predation by the predators 

due to changes in vegetation cover and food resources. This could indicate that 

topography is a crucial factor for wildlife in frequenting saltlicks for important 

physiological and sociological interactions. Further objectives were to determine tiger 

and potential prey diversity at the natural saltlicks as well as to determine species 

diversity utilization of saltlicks. Results also showed that all home range had non-

significant different on the large bodied prey availability such as sambar deer (Rusa 

unicolor), muntjacs (Muntiacus muntjac) and wild pig (Sus scrofa). However, within a 
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large area of sampling with over the period of two years, only one different individual 

tiger at Sungai Tiang, Sungai Papan and Sungai Kejar home ranges were sighted, and 

they were identified using their stripes. This could indicate that low availability and 

fewer predictable sites for prey aggregation in tropical forests may limit highly selective 

foraging decisions by the predators. Indeed, an individual tiger located around areas at 

natural saltlicks are dispersed and isolated around the Royal Belum Rainforest, which 

negatively affect physiological conspecific interactions leading to the inevitable decline 

of this species. This could suggest that Malayan tiger as solitary animals and spread 

across a large area of tropical rainforests will greatly reduce chances of encounter and 

mating, thus contributing towards the potential extinction in the Malaysia rainforest. In 

conclusion, the density and distribution of the prey species at the natural saltlicks is 

important for physiological and social interaction which in turn influenced the home-

range of Malayan tigers. 

Keywords: natural saltlick, topography, prey, predator, Malayan tiger, Royal Belum 

Rainforest 
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Sira semula jadi adalah tempat di mana pelbagai haiwan mempraktikkan geofagi atau 

meminum air mineral semula jadi bagi penambahan mineral. Sira dipercayai merupakan 

faktor utama ke arah tempat kepadatan dan penyebaran semua spesis hidupan liar yang 

asli di hutan hujan tropika dan sederhana. Ia juga berfungsi sebagai titik perhimpunan 

bagi spesis hidupan liar, kerana mereka menentukan taburan dan kepadatan spesis 

mangsa yang seterusnya mempengaruhi populasi pemangsa. Oleh itu, objektif kajian ini 

adalah untuk mengetahui kesan ketersediaan mangsa pada sira semula jadi yang 

mempengaruhi habitat atau jangkauan kawasan bagi harimau Malaya di Hujan Diraja 

Belum, Malaysia. Untuk mencapai objektif ini, interaksi topografi sira dan hubungan 

mangsa-pemangsa di sekitar sira ditentukan bagi mengenal pasti habitat atau jangkauan 

kawasan pemangsa seperti harimau Malaya. Tiga kawasan habitat atau jangkauan 

kawasan yang berpotensi dan sira yang terlibat  dikenal pasti berdasarkan jejak haiwan 

dan jejak tapak kaki haiwan di sekitar kawasan jangkauan; i) Jangkauan Sungai Tiang 

(Contoh: Sira Kuak dan Sira Tanah), ii) Jangkauan Sungai Kejar (Contoh: Sira Rambai 

dan Sira Bukit), dan iii) Jangkauan Sungai Papan (Contoh: Sira Papan).  Perangkap 

kamera diletakkan di sekitar tapak jejak haiwan di mana haiwan sangat berpotensi  

mengelilingi sira. Imej yang diambil dari perangkap kamera dikenal pasti dan dikaji 

mengikut kepadatan spesis. Topografi sira seperti ukuran, jenis, jarak dari sungai dan 

jenis tumbuh-tumbuhan di sekitar sira dicatatkan, dan kepadatan hidupan liar direkodkan 

berdasarkan imej dari kamera perangkap. Hasil kajian menunjukkan bahawa Sira Kuak 

berdekatan dengan sungai utama dan dikelilingi oleh semak tebal yang menyediakan 

penyamaran yang cukup bagi herbivora solitari seperti kijang. Sira Batu dikelilingi oleh 

struktur berbatu dan pohon, menempatkan mamalia yang lebih besar seperti gajah dan 

tapir, manakala Sira Tanah dikelilingi oleh kawasan dataran tanah yang luas dengan 

mempunyai sungai kecil menjadikannya persekitaran yang sesuai untuk kawasan 

hidupan liar seperti rusa sambar. Variasi topografi telah diketahui akan mempengaruhi 

kerentanan mangsa tertentu terhadap pemangsa akibat perubahan lingkungan vegetasi 

dan sumber makanan. Ini menunjukkan bahawa topografi adalah faktor yang penting 

bagi hidupan liar dalam menggunakan garam mineral dari sira, bagi interaksi fisiologi 
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dan sosiologi yang penting. Hasil kajian juga menunjukkan bahawa semua kawasan 

jangkauan mempunyai perbezaan yang tidak signifikan terhadap ketersediaan mangsa 

seperti sambar rusa (Rusa unicolor), kijang (Muntiacus muntjac) dan babi hutan (Sus 

scrofa). Namun, dalam jangkamasa persampelan selama dua tahun di jangkauan 

kawasan, hanya satu ekor harimau didapati di jangkauan kawasan Sungai Tiang, Sungai 

Papan dan Sungai Kejar masing-masing, dan harimau telah dikenal pasti berbeza di 

antara satu sama lain berdasarkan jalur pada badan mereka. Ini menunjukkan bahawa 

kurangnya mangsa di lokasi yang terbatas di hutan tropika akan membatasi pemangsa 

dalam membuat keputusan mencari makanan atau pemangsa berada di dalam keadaan 

yang sangat selektif untuk memburu makanan. Sesungguhnya, seekor harimau yang 

berada di sekitar kawasan sira  akan berada di dalam keadaan isolasi dan terpencil di 

sekitar Hutan Diraja Belum, dan ini akan memberikan kesan negatif kepada interaksi 

fisiologi haiwan, seterusnya menyebabkan penurunan populasi spesis ini. Ini 

menunjukkan juga bahawa harimau Malaya adalah haiwan solitari dan haiwan ini 

bertebaran di kawasan hutan hujan tropika yang luas kerana kekurangan mangsa, dan ini 

akan menyebabkan interaksi atau pembiakan sesama spesis berkurangan, sehingga 

menyumbang kepada kepupusan harimau di hutan hujan Malaysia. Kesimpulannya, 

kepadatan dan penyebaran spesis mangsa di sira semula jadi amat penting bagi interaksi 

fisiologi dan sosial hidupan liar dan seterusnya mempengaruhi habitat atau jangkauan 

kawasan pemangsa iaitu harimau Malaya. 

Kata kunci: sira semula jadi, topografi, mangsa, pemangsa, harimau Malaya, Hutan 

Hujan Diraja Belum 
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1 

CHAPTER 1  
 

 

INTRODUCTION 

1.1 Background of study 

The tropical rainforests of Southeast Asia are amongst the global biodiversity hotspot, 

containing over 25000 species of plants and 1800 vertebrate species, accounting to about 

20-25% of the world’s plants and animals (Hon and Shibata, 2013). However, there is 

limited information on the ecology of wildlife species in tropical rainforests such as the 

ones in Peninsular Malaysia due to the dense conditions of the forest combined with the 

elusive behaviour of wildlife species (Griffiths and Shaik, 1993; Carter et al., 2012). 

Many species of animals have evolved to display strategies and defence mechanisms to 

avoid predation, such as adjusting their activity levels and specific usage of microhabitats 

depending on the presence of predators (Mathers and Wood, 2019). Muntjacs, for 

examples, use dense vegetation as cover to reduce visual detection and prevent the spread 

of their scent. Predatory animals such as the Malayan tiger, may change their activity 

period based on time of least human traffic (Griffiths and Shaik, 1993; Linkie and Ridout, 

2011). Locations in the rainforest where high volume of human ecotourism occurs see a 

decline in tiger sightings. Thus, the study of wildlife species in the natural habitat is 

highly dependent on the introduction of camera-trap equipment and suitable statistical 

sampling techniques with degrees of variable precision to obtain an insight into the 

natural behaviours of these animals.  

Saltlicks are naturally occurring deposits that are rich in minerals mainly sodium, 

potassium, fluorine, chlorine, calcium, magnesium, sodium, and zinc (Tracy and 

McNaughton, 1995). These minerals play a significant role in aiding many species with 

digestibility as well as in detoxification of plant secondary compounds via clay 

adsorption (Ayotte et al., 2006). The importance of saltlicks is linked to the lower foliar 

concentration of minerals in tropical plants due to depletion of major cations in the soil 

thus requiring herbivores to obtain minerals from another source (Siteinei et al., 2011). 

Previous study has been reported that in Deramakot (Sabah), approximately 70% of the 

species identified to be living in the forest reserve were recorded at the saltlicks 

(Matsubayashi et al., 2006). The species included herbivores, frugivores and carnivores 

such as marbled cat (Pardofelis marmorata), sambar deer (Rusa unicolor) and Bornean 

orangutan (Pongo pygmaeus). It is expected that saltlicks with higher concentrations of 

sodium were preferred by animals like sambar deer and bearded pigs due to their mineral 

demands affecting the ranging patterns and distribution of the sambar deer and bearded 

pigs (Matsubayashi et al., 2006). Thus, the vital functionality of saltlicks is significant 

towards the distribution and density of prey species in an area which may play a role 

towards the movement of predatory animals.  

Different species of animals have different niches or roles in the ecosystem, that plays a 

part towards a balance in the natural hierarchy of the forest. Herbivorous mammals play 

a huge role towards the species richness and diversity of plant species, contributing 
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towards regulation of global ecosystems (Scott et al., 2018; Roininen et al., 2007). 

Predators in the biome of the Royal Belum Rainforest not only affect the behaviour and 

abundance of prey species and smaller predators, but only indirectly has a profound 

effect on vegetation densities and communities of small vertebrae (Glen and Dickman 

2014). Resources such as food water and natural licks is a key determinant towards the 

density of prey species in the tropical rainforest (Janssen et al., 2008). In fact, predatory 

density in the tropical rainforest is determined by the presence of large prey such as the 

sambar deer, muntjac and wild pig (Kawanishi et al., 2010). The tropical rainforests of 

Royal Belum, rich in natural saltlicks plays host to a variety of flora and fauna, making 

it one of the hotspots for biodiversity in the world.  

However, several factors influence the longevity of fauna in the Royal Belum Rainforest. 

Legal hunting of prey species, habitat fragmentation and deforestation will contribute 

towards the dilution and reduction prey abundance over a large area, leading to factors 

that will affect the viability of endangered carnivores such as the Malayan tiger. Since 

prey species are concentrated around areas of natural saltlicks, the adaptive physiology 

of the predatory Malayan tiger localises the species around areas of natural saltlicks, 

which are scattered in clusters in the tropical rainforest. Saltlick clusters, plays host to an 

adult tiger as documented, indicating the saltlick being within the home range of a 

Malayan tiger. It is expected that the large distance between areas of natural saltlicks 

coupled with low prey densities will affect the physiological and sociological interaction 

of Malayan tigers, reducing mating occurrence and progeny survivability, leading to the 

continuous decline of this species.   

1.2 Objectives of study 

The main objective of this study is to determine the prey availability at natural saltlick 

influences the home range of Malayan tiger (Panthera tigris jacksoni) at the Royal 

Belum Rainforest, Malaysia. 

1.2.1 Specific objectives 

i. To distinguish the topographical characteristics of different saltlicks towards 

wildlife preference in the Royal Belum rainforest 

ii. To determine the tiger and potential prey diversity at the natural saltlicks in the 

Royal Belum rainforest. 

iii. To determine species-diversity utilization of saltlicks in the Royal Belum 

rainforest.  

1.3 Significance of the study 

The study was primarily designed to identify tiger and potential prey diversity in terms 

of impact of prey availability towards predator dynamics at natural saltlicks. The Royal 
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Belum Rainforest is known as a tropical biodiversity hotspot containing a variety of 

different species of herbivores and the elusive Malayan tiger. Topography has been 

highlighted as important factor at natural saltlicks towards prey preference in the area. 

Besides that, studies in prey movement and concentration around natural saltlicks is 

shown to influence the presence of predators, where saltlick clusters were identified to 

be in the roaming area of a Malayan tiger. The naturally low prey density of the tropical 

rainforest coupled with legal hunting, logging, deforestation and poaching that further 

reduces prey densities, will influence the population and continuity of predatory species. 

Thus, the low prey density and poaching will lead the population of Malayan tigers 

towards an inevitable extinction.  

1.4 Hypothesis and justification of study 

The Royal Belum Rainforest, Malaysia is one of the tropical lowlands and hill 

dipterocarp virgin rainforests, spanning over an area of 290 hectares (Rayan et al., 2012). 

This rainforest is rich in flora and fauna which are characteristics of a typical rainforest 

in Peninsular Malaysia (Misni et al., 2017). Therefore, this study will identify the 

saltlicks at the rainforest and describe the topography and their influence on wildlife 

diversity. It is hypothesized that the topography of different saltlicks will play a role in 

determining the species of animals utilizing the saltlicks. Thus, information from this 

study will enable research on wildlife to be planned around saltlicks with specific 

criteria’s that might influence wildlife distribution which will aid in conservation of 

Malaysian wildlife. 

It was hypothesised that the area of each saltlick is roaming range, containing a food web 

that may revolve between predator and prey. It has been established that several species 

such as sambar deer, wild pig and muntjacs have all been identified as preferred prey for 

the Malayan tiger (Panthera tigris jacksoni) and plays an important role towards the 

distribution of the predator (Kawanishi et al 2010). Due to the low prey densities of the 

tropical rainforest, it could be indicated that prey concentration would be higher around 

natural saltlicks due to the functional requirements it provides (Matsubayashi et al., 

2007). Since predator movement is based on the distribution of its food source, it is 

expected that areas around natural saltlicks would play host to a predator. A collection 

of images taken at each saltlick cluster has been documented below, showing a Malayan 

tiger and its preferred prey species in areas around natural saltlicks in the Royal Belum 

Rainforest. 
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