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ABSTRACT 

The distribution and abundance of the Sumatran rhinoceros in the 
Tabin Wildlife Reserve (TWR) Core Area were studied from July 2004 
to February 2005. Nine rhinoceros trials were followed in different 
locations and their browsed plants were collected along the trails for 
analysis. An estimated minimum number of three rhinoceros are 
living in the study area (4Bsq km). This study has reconfirmed that 
individual rhinoceros to be differentiated based on statistical analysis 
of the median of the footprint measurements. A total of 65 species of 
plants from 33 families were collected and identified as the food 
plants of the rhinoceros in TWR. The majority of the plants were from 
the family of Euphorbiaceae (10), Annonaceae (7), Meliaceae (4), 
Oipterocarpaceae (4) and Rubiaceae (4). The findings of the food 
plants were compared with other studies and 24 species from 15 
families matched. Samples of browsed plants were analysed for 
minerals (Ca, K, Na, Mg, Fe, and Cu) and crude protein content. All 
the plant samples contained an average of 5.55±2.39 Ca % Dry 
Matter basis (OM), 2.22±1.11 K % OM, 0.10±.04 Na % OM, 
0.30±0.10 Mg % OM, 20B.07 Fe mg/kg, 34.92±lB.21 Cu mg/kg and 
crude protein B.39±2.22 % OM. The minerals and protein were 
compared to a standard requirement of a horse and the values were 
found to have adequate amount to their needs. Results showed that 
the plants consumed were high in nutrition, adequate and sufficient 
to cater for the Sumatran rhinoceros dietary needs. 
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A BSTRAK 

ANGGARAN POPULASI, KAJIAN EKOLOGI PEMAKAN 
DANKAJIAN KEPERLUAN NUTRISI BADAK SUMA TRA 
(Dicerorhinus sumatrensis harrissoni, Groves 1965) 

DI PUSAT HUTAN SIMPANAN DI TABIN, 
LAHAD DATY,SABAH, MALA YSIA. 

VI 

Kajian berkaitan taburan popu/asi dan status nutrisi badak Sumatera 
di Hutan Simpan Hidupan Liar Tabin Sabah te/ah dija/ankan dari Ju/ai 
2004 hingga Februari 2005. Sejum/ah sembi/an denai /a/uan badak 
Sumatera te/ah ditemui, di pe/bagai /okasi da/am kawasan se/uas 48 
kd. Ukuran bekas tapak kaki badak yang ditemui direkodkan, dan 
tumbuhan yang di makan o/eh badak sepanjang denai te/ah 
dikumpu/kan bagi tujuan ana/isis mineral dan nutrisi. Keputusan 
kajian te/ah berjaya mengenalpasti sekurang-kurangnya tiga badak 
Sumatera berdasarkan pada bacaan ni/ai median /ebar tapak kaki, 
jarak antara denai dan persamaan ukuran tapak kaki. Sejum/ah 65 
spesies tumbuhan daripada 33 fami/i dikenalpasti sebagai tumbuhan 
yang te/ah dimakan o/eh badak Sumatera. Kebanyakkan spesies 
tumbuhan terdiri daripada fami/i Euphorbiaceae (10), Annonaceae 
(7), Me/iaceae (4), Dipterocarpaceae (4) and Rubiaceae (4). Didapati 
24 spesies daripada 15 fam!li yang dikenalpasti te/ah pun 
disenaraikan o/eh penye/idik lain da/am kajian berasingan. Ana/isis 
kandungan mineral (I(, Na, Mg, Fe, Cu) dan protein te/ah dija/ankan 
pada sampe/ tumbuhan yang dikumpu/kan. Semua sampe/ tumbuhan 
mengandungi purata 5.55I2.39 Ca % berdasarkan Berat Kering 
(BK), 2.22I1.11 K % BI(, 0.10I.04 Na % BI(, 0.30I.l0 Mg % BK 
208.07 Fe mg/Kg, 34.92I18.21 Cu mg/Kg dan protein 8.39I2.22 % 
BK. Me/a/ui kajian ini dapat disimpu/kan bahawa kandungan nutrisi 
dan mineral dalam tumbuhan yang di makan o/eh badak Sumatera di 
kawasan hutan simpan Hidupan Liar Tabin adalah memadai dan pada 
kadar yang mencukupi mengikut keper/uannya. 
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CHAPTER 1 

INTRODUCTION 

1.1. Initiation of the study 

Asian rhinoceros are pre-historic, majestic looking creatures that have wallowed in 

swamps and wandered in forests for tens of millions of years. They are the world's 

most endangered species. The most critically endangered Sumatran rhinoceros has 

declined from an estimated number of 600 animals in 1994 to around only 300 today 

(Foose and Van strien, 1987). At present the total human population of the world 

increase tremendously. Because of this rapid population explosion, the land area they 

occupy and production for their daily consume cannot cope up with this pressure on 

space and natural resources. Over exploitation of forests are disturbing the natural 

habitat to a great extent. As a result, the loss of wild animals has become a 

significant problem, making some species to become endangered and near 

extinction. 

Many of the wild animals would reach to the level of extinction if prompt 

actions are not taken. Such endangered species are hunted for their body parts that 

have very high commercial value. The Sumatran rhinoceros is one of such animals 

that are in top of the list (Ambu, 1995). For thousands of years rhinoceros horn has 

been used in traditional Asian medicine to treat a wide range of illnesses (Van strien, 

1974). Human activities such as logging and agriculture have reduced the wild 

population size of the Sumatran rhinoceros. Now, the populations are suffered in 
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Sumatra, Peninsular Malaysia, and Sabah (Foose and Van strien, 1987). The 

unknown populations mayor may not exist in Sarawak, Thailand, Myanmar, and Laos 

but their existence is unconfirmed. The Sumatran rhinoceros can only be saved from 

extinction if effective measures are taken to combat both the persistent demands of 

traditional Asian medicine and habitat loss. In the short term, rhinoceros habitat 

needs to be studied and safeguarded immediately against any further fragmentation 

and degradation. 

The subspecies Dicerorhinus sumatrensis harrissoni that can be found in 

Borneo is possibly the most endangered (Khan, 1989). The precarious situation of 

this species is well illustrated in Figure 1.1. It shows the known historical and present 

distributions of the Sumatran rhinoceros. Now they can only be found in small 

numbers in a few remote and isolated locations in the rainforest. There are some 

additional measures that will be able to protect the rhinoceros in the reserve areas; 

such measures would be in-situ studies on the distribution pattern and feeding 

ecology. This will determine whether proper diet is maintained from the consumption 

of currently available plants to ensure healthy growth. This in-situ knowledge on 

feeding ecology will help to improve on ex-situ studies on rhinoceros. 

1.2. Previous studies on Sumatran rhinoceros food plants 

There is only limited research available on food plants of the Sumatran rhinoceros 

and their nutritional content. In Endau Rompin, Peninsular Malaysia, there was a 

total of 156 recorded species of plant from 49 families have been identified as 

rhinoceros food plants. These have been analysed for mineral content (Flynn, 1983). 

In a separate study, 33 plant species have been recorded from Danum Valley, 

Conservation Area, Sabah (Ahmad, 1991) and their mineral contents were also 
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analysed (Lee et aI., 1993). There is no record thus far of similar studies have been 

conducted in Tabin Wildlife Reserve. 

.~ 
o 

'oa 

o· 

km 

200 600 

Kerinei 
Seblat 

~ Inierred Historic Distribution 

• Current Distribution 

? ? Occurrence doubtful 
o 

Figure 1.1: Past and present distribution of the Sumatran rhinoceros 
Source: AsRsG Asia rhino action plan. 
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1.3. Aims of the study 

The study on Sumatran rhinoceros's habitat and feeding ecology is very important to 

make sure their future survival, preventing them from extinction. Tabin Wildlife 

Reserve is one of the few places where the subspecies of Sumatran rhinoceros can 

be found. One of the aims of this study is to follow rhinoceros trails and collect the 

browsed plants for nutrition analysis. 

Sumatran rhinoceros are mainly found in dense forests, usually near streams 

(Van Strien, 1974). They are typical browsers; feeding on leaves, twigs, wild gingers, 

bamboo shoots, and occasionally fruits. The food plants as far as are recorded, 

consist of a great number of species and a combination of many plant families (Van 

Strien, 1974; Flynn, 1983; Ahmad 1991; Lee et aI., 1993). It is extraordinary that 

only a very few species have been identified as food plants recorded by different 

researchers. It is clear that it will be possible to discover many more plants species 

included in the rhinoceros diet if more intense effort can be made. The more 

knowledge on the rhinoceros food plants can be helpful to relocate them in different 

places in the near future. 

Metabolic disorders linked to inappropriate or nutritionally imbalanced diet can 

affect the Sumatran rhinoceros health and cause problems in its reproduction system 

(Paglia et a/., 2001). Another focus of this study is to analyse the minerals and 

protein content in the rhinoceros food plants. This will help to identify the sufficiency 

of the nutritional content. Through observation of the health of the Sumatran 

rhinoceros in captivity, it clearly indicates the strong link to dietary husbandry 

(Dierenfeld, 1995). Several diseases and syndromes have been linked to inadequate 
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captivity diet. Excess or deficiencies in several feeding components like protein, 

calcium, phosphorus, ferrous, and copper are also linked to diseases in browsing 

rhinoceros (Paglia et aI., 2001). Every major nutrient category appears to be involved 

with some aspects of diseases. 

The starting point for investigating nutrition of the browsing rhinoceros comes 

from analysing the chemical composition of naturally consumed foods. Rhinoceros 

consumes a large number of plant species from diverse array of physical 

characteristics and nutrition content. This study will provide an outline of current 

food plants information, basic mineral and crude protein content of plants browsed 

by Sumatran rhinoceros in Tabin Wildlife Reserve Core Area. The outcome of this 

study will provide and act as a major reliable nutrition reference. It can be used in 

the future for feeding captive rhinoceros in breeding programmes. 

The population density can be found using the individual foot prints. The 

rhinoceros trails were followed and browsed plant samples were collected based on 

feeding signs. The collected plant specimens were used for minerals and crude 

protein analysis to determine their nutritional content. The outcome of the analysis is 

used to calculate the nutrition needed by the rhinoceros, to determine whether the 

rhinoceros is getting its necessary diet needs. 
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1.4. Research objectives 

The objectives of the study are as follows. 

1. To estimate the population density of rhinoceros in the study area, using 

fresh footprint analysis. 

2. To identify the food plants of Sumatran rhinoceros in Tabin Wildlife Reserve 

and to compare them with available list of food plants elsewhere. 

3. To study the feeding behaviour of the Sumatran rhinoceros. 

4. To analyse the nutritional content of food plants browsed by the Sumatran 

rhinoceros. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1. BACKGROUND 

The rhinoceros is a large, primitive-looking mammal that in fact dates from the 

Miocene era millions of years ago. Since 1970 the world rhinoceros population has 

declined significantly by 90% (Khan, 1989), with only five species remaining in the 

world today, a" of which are classified as critically endangered animals. Today's living 

species are the only remnants in the family of Rhinocerotidae; either is native to 

Africa or Asia. They are characterised by one or two nasal horns originating from the 

skin, without any connection to the sku" bone. The horns are formed from closely 

matted hair fibres that are densely keratinised (Van Strien, 1974). 

Two rhinoceros species, the black rhinoceros (Diceros bicornis) and the white 

rhinoceros (Ceratotherium simum), are found in Africa while the other three, the 

Javan rhinoceros (Rhinoceros sonadicus), the Indian rhinoceros (Rhinoceros 

unicornis) and the Sumatran rhinoceros (Dicerorhinus sumatrensis) are found in Asia. 

The white, black and Sumatran rhinoceros have two horns, while the Javan and 

Indian rhinoceros have only one horn. 

The Asian species are the rarest mammals in the world with the Javan and 

the Sumatran being in imminent danger of extinction (Flynn, 1978). The decline of 
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the Sumatran and Javan rhinoceros has been ongoing for centuries. If this trend 

continues, soon they will reach the final phase of extinction, to a point when the wild 

and/or captive population will no longer be viable for the survival of the species. For 

example the Javan rhinoceros was eliminated from its historic range in the 1930's 

(Rabinowitz, 1994). The species was once widespread throughout the Oriental realm 

from Bengal eastward to include Myanmar, Thailand, Cambodia, Laos, Vietnam and 

southwards to the Malay Peninsula and the Islands of Sumatra and Java. But 

currently the only surviving population of the Javan rhinoceros is located in the Ujung 

Kulon peninsula of the Island of Java (Choudhury, 1997). 

There are three different sub species of Sumatran rhinoceros living in the sub 

continents of Sumatra, Peninsular Malaysia, Thailand (D. s. sumatrensis), Borneo (D. 

s. harrissom) and Myanmar (D. s. lasiotis) (Foose & Van Strien, 1997). Only two sub 

species, which are D. s. harrissoniand D. s. sumatrensisare known to exist today. 

Over the past 15 years, the population of the Sumatran rhinoceros has 

declined drastically - more than 50 % during the 1980s and 1990s (Foose & Van 

Strien, 1997). It was mainly caused by over exploitation due to poaching. These 

threats caused the population to be fragmented and the wild population of Sumatran 

rhinoceros today is estimated to be less than 400 (Foose & Van Strien, 1997). The 

fragmented populations are known to exist in Sumatra, Peninsular Malaysia, and 

Borneo. The remaining population may exist in Thailand, Myanmar, and Laos but 

their existence is unconfirmed and the viability of any populations are doubtful. 

The Sumatran rhinoceros is the descendant of the woolly rhinoceros which is 

the oldest living rhinoceros species today. It is the only species found in Malaysia. 
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The wild population of the Sumatran rhinoceros in Malaysia is estimated to be 100-

150 in 2001 (Zainal et aI., 2001; Zainal, 1995). Since the Sumatran rhinoceros is on 

the verge of extinction, the Sabah Wildlife Department is conducting a long-term 

study on the species aimed at conserving the species in Sabah (Ambu, 1995). One of 

the adopted strategies is to breed this animal ex situ. However, before achieving a 

successful captive breeding program, it is imperatively necessary to study as many 

aspects of its biology such as possible including the nutrition requirements, health 

and the feeding habits. 

2.2. The physical characteristics of the Sumatran rhinoceros 

Sumatran rhinoceros are hairy; two horned with distinctive odd-toed ungulate feet. 

Adult animals measure between 1.2 m to 1.4 m at shoulder height and has a head 

and body length between 2.2 m to 2.6 m (Hubback, 1939; Van Strien, 1974) 

weighing between 900kg to 1000kg (Van Strien, 1974). Compare to other all 

rhinoceros Sumatran rhinoceros are the smallest and the most primitive of the 

species existing in the world (Van Strien, 1974; Borner, 1979). 

The anterior horn of a male rhinoceros measures an average of 19 cm and 

rarely exceeds 30 cm in length, while the posterior horn averages about 7.6 cm. The 

anterior horns of females average 7.6 em, while the posterior ones are small knob-

like structures. The species is also characterised by two distinct folds on its body, 

which renders the look to be as being segmented into three parts. The first segment 

is encircling the trunk just behind the front-legs and the second part over the belly 

and flank (Van Strien, 1974). The skin structure is rough. 

The general colouration of the Sumatran rhinoceros varies from light buff to 

brown to dark brown (Hubbaek, 1939), but in the field the colouration of the skin is 
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