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 ABSTRACT 
 

COMPARATIVE BEHAVIORAL ECOLOGY OF SYMPATRIC  
PRESBYTIS RUBICUNDA AND MACACA FASCICULARIS 

 IN TAWAU HILLS PARK, SABAH, MALAYSIA. 
 
A comparative ecological study was carried out on sympatric red leaf monkeys (Presbytis 
rubicunda) and long-tailed macaques (Macaca fascicularis) at Tawau Hills Park, Sabah. 
The study was aimed at comparing the approaches adopted by the two primate species 
in the utilization and sharing of natural resources within their surroundings. Intensive 
field data collection was carried out over a period of 18 months. Data collection involved 
following of monkey groups and observing their behavior using instantaneous scan 
sampling method and ad libitum sampling method. Density and population of primates 
was estimated employing the line transect survey. The site is characterized by primary 
and old secondary lowland dipterocarp forests.  A total of 551 trees with >30 cm gbh 
were recorded at botanical plot 1 representing 39 families and 164 species. Another 545 
trees enumerated from botanical plot 2 comprised of 42 families and 128 species. 
Dipterocarpaceae and Euphorbiaceae are dominant in both plots. Forest structure also 
showed similarity in terms of gbh, basal area and tree height. The leafing, flowering and 
fruiting phenology showed significant differences between primary and secondary forest 
areas. A total of 1,300 behavioral observation hours was collected evenly from each 
study primate group. Presbytis rubicunda was observed for 647: 00’ hrs with 54 full day 
follows while Macaca fascicularis was followed for 658:40’ hrs with 54 full day follows. 
Four behavior-ecological aspects, namely activity pattern, food selection, ranging 
behavior and social organization were compared between the two primate species. In 
terms of activity pattern, Presbytis rubicunda tended to rest (36.80%) while Macaca 
fascicularis spent more time in foraging (29.59%). Monthly and daily activity patterns of 
both groups were significantly different. In the selection of food, Presbytis rubicunda 
included a total of 79 plant species in its diet, consuming a large amount of young leaves 
(60.76%). In contrast, Macaca fascicularis restricted its diet to only 26 plant species, 
consuming a lot of fruits (49.00%) and include a large amount of animal matter (5.45%) 
in its diet. Food plant species similarity index is 47.7 % indicating considerable similarity 
but, given the differences in the selection of plant parts eaten, this figure is an 
exaggeration. In the use of space, Presbytis rubicunda used 78.5 ha of area and Macaca 
fascicularis used 80.0 ha. Home ranges overlap was 56.82% and both study groups 
utilized primary and secondary forest habitats equally. Presbytis rubicunda tended to use 
a large area of coverage compared to Macaca fascicularis that tended to use the core 
area repetitively. Defendability index suggested that Macaca fascicularis was territorial 
while Presbytis rubicunda was not. The use of forest canopy strata was also comparable 
between both groups, where they spent a large amount of their time in the middle (16-
25m) and the upper (26-35m) canopy strata. Social organization structure was 
conspicuously different as implied by their group size where Presbytis rubicunda 
comprised only about one-forth of the group size of Macaca fascicularis (30 individuals). 
Nevertheless, results of transect survey indicated a higher density of Presbytis rubicunda 
(2.02 group/km2) compared to Macaca fascicularis (0.43 group/ km2). Social interaction 
between both study groups indicated a very high tolerance and sharing. However, fierce 
competition was observed between different groups of similar species for both Presbytis 
rubicunda and Macaca fascicularis.   
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ABSTRAK 
 

 
Satu kajian ekologi perbandingan telah dijalankan ke atas lotong merah (Presbytis 
rubicunda) dan kera (Macaca fascicularis) simpatrik di Taman Bukit Tawau, Sabah. 
Kajian ini dilakukan untuk membandingkan cara penggunaan dan perkongsian sumber-
sumber semulajadi oleh kedua-dua spesies primat ini. Pengumpulan data telah 
dilaksanakan secara intensif selama 18 bulan. Kerjalapangan ditumpukan kepada aktiviti 
mengikuti kumpulan monyet dan mengkaji kelakuan hariannya menggunakan kaedah 
persampelan imbasan dan kaedah persampelan  ad libitum. Penganggaran kepadatan 
dan saiz populasi primat turut dibuat menggunakan kaedah garis transek. Keadaan 
habitat dicirikan oleh hutan dipterokarpa tanah pamah primer dan sekunder. Sejumlah 
551 pokok dengan gbh > 30 cm telah direkodkan di dalam plot 1 mewakili 39 famili dan 
164 species. Manakala sejumlah 545 pokok daripada 42 famili dan 128 spesies telah 
direkodkan di plot 2. Pokok Dipterocarpaceae dan Euphorbiaceae dominan di kedua-dua 
plot. Struktur hutan menunjukkan persamaan dari aspek gbh, luas basal dan ketinggian 
pokok. Fenologi berpucuk, berbunga dan berbuah pokok-pokok menunjukkan perbezaan 
bererti di antara plot. Keseluruhannya sejumlah 1,300 jam pemerhatian telah 
dikumpulkan dalam jumlah yang setara di antara kedua-dua kumpulan kajian.  Presbytis 
rubicunda telah diikuti selama 647:00’ jam dengan 54 hari-penuh, manakala Macaca 
fascicularis diikuti selama 658:40’ jam dengan 54 hari-penuh. Empat aspek ekologi-
kelakuan iaitu; pola kelakuan, pemilihan makanan, kelakuan pembanjaran dan organisasi 
sosial telah dibandingkan di antara kedua-dua spesies. Dari segi pola kelakuan, Presbytis 
rubicunda cenderung berehat (36.80%) manakala Macaca fascicularis lebih kerap 
mencari makanan (29.59%). Pola kelakuan bulanan dan harian menunjukkan perbezaan 
bererti di antara kedua-dua kumpulan ini. Dari segi pemilihan bahan makanan, Presbytis 
rubicunda memakan 79 spesies tumbuhan dan memilih banyak bahagian pucuk 
(60.76%). Sebaliknya, Macaca fascicularis menghadkan makanannya kepada 26 spesies 
tumbuhan sahaja dan memilih banyak buah (49.00%) serta sumber haiwan (5.45%). 
Kesamaan spesies tumbuhan makanan ialah 47.7% menggambarkan kesamaan yang 
tinggi tetapi dibezakan dengan pemilihan bahagian tumbuhan yang dimakan. Dalam 
penggunaan ruang, Presbytis rubicunda mendiami kawasan seluas 78.5 ha manakala 
Macaca fascicularis mendiami kawasan seluas 80.0 ha. Pertindihan kawasan kediaman 
adalah 56.82% dan kedua-dua kumpulan mendiami habitat hutan primer dan sekunder 
dengan sekata. Presbytis rubicunda cenderung menggunakan kawasan secara berselerak 
berbanding Macaca fascicularis yang sering bertumpu di kawasan empulur secara 
berulang-ulang. Indeks defendabiliti menunjukkan Macaca fascicularis bersifat 
kewilayahan manakala Presbytis rubicunda tidak bersifat kewilayahan. Kedua-dua 
spesies memperlihatkan persamaan dalam penggunaan strata kanopi hutan di lapisan 
kanopi pertengahan (16-25m) dan atas (26-35m). Struktur sosial kedua-dua kumpulan 
menunjukkan perbezaan yang ketara khususnya dari segi saiz kumpulan di mana 
Presbytis rubicunda hanyalah seperempat daripada saiz kumpulan Macaca fascicularis 
(30 ekor). Namun demikian hasil tinjauan transek menunjukkan kepadatan kumpulan 
Presbytis rubicunda (2.02 kumpulan/km2) adalah jauh lebih tinggi daripada Macaca 
fascicularis (0.43 kumpulan/ km2). Interaksi sosial di antara kedua-dua kumpulan 
menunjukkan tahap toleransi dan perkongsian yang tinggi di antara mereka. Sebaliknya, 
persaingan berlaku di antara sesama spesies bagi kedua-dua kumpulan  Presbytis 
rubicunda dan Macaca fascicularis.  
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CHAPTER 1 

 

 

GENERAL INTRODUCTION 

 

 

 

1.1 INTRODUCTION 

 

Primate reaches the highest diversity in the tropics. The occurrence of more than ten 

species in one particular area is common (Bourliere, 1985). Having a high number of 

sympatric primate species in a limited area is intriguing and raising questions on how the 

species divide available resources among them and what mechanisms allow them to co-

exist. Sympatric species are vulnerable to inter-specific competition, more so in degraded 

habitat (Dunbar & Dunbar, 1974). However, the history of co-existence in primates dated 

back a long time and in most cases, they prevailed. This implied that the mechanisms for 

resource partitioning must have been highly functional. Comparative ecological study 

between several sympatric primates is of utmost importance to increase our 

understanding on this issue (Gauthier-Hion, 1973; Bennett & Davies, 1994).  

 

 Primate community studies or primate synecology is not new. Since 1970s a 

number of such studies related to community structure have been conducted in tropical 

sites across the globe, for example in Cosa Cashu, Peru (Terborgh, 1983); Bolivia 

(Yoneda, 1984); Campo-Ma’an, Cameroon (Matthews & Matthews, 2002); Ethiopia 

(Dunbar & Dunbar, 1974); Shimla, India (Ross et al., 1993); Polonnarwa, Sri Lanka 

(Hladik, 1977); Ketambe, Sumatera (Ungar, 1995); and Krau Game Reserve, Peninsular 

Malaysia (Curtin, 1976; Chivers, 1980; Caldecott, 1980; MacKinnon & MacKinnon, 1980). 

However multi species studies are usually less popular among researchers and 

outnumbered by studies on single species of primates which are aimed at gaining 

baseline data for the knowledge and conservation of that particular species. These 

include studies in Barro Colorado, Panama (Milton, 1980); Mauritius (Sussman & 

Tattersall, 1986); Jodhpur, India (Agoramoorthy, 1994); Sumatera, Indonesia (van 

Schaik & van Noordwijk, 1985; Ungar, 1995); Kalimantan, Indonesia (Supriatna et al., 

1986; Rodman, 1991); Sulawesi, Indonesia (Kawamoto,1996), Sarawak, Malaysia 

(Bennet & Sebastian, 1988) and Sabah, Malaysia (Bernard, 1996).  
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In the Malaysian state of Sabah alone almost all long-term primate studies have 

focused on several species in various places namely: on Orang-utan at Ulu Segama 

(MacKinnon, 1972), Red-leaf monkey at Sepilok, Sandakan (Davies, 1984), Proboscis 

monkey at Kinabatangan Wildlife Sanctuary (Boonratana, 1993) and Grey-leaf monkey at 

Tabin Wildlife Reserve (Mitchell, 1994). These have provided baseline data for that 

particular species. However, such studies on a single primate species lack the ability to 

explain the complex interactions involved in primate community and how these 

interactions are linked to their natural habitats. Therefore, despite numerous studies of 

various aspects on single species of primates, our understanding related to community 

structure of different sympatric species of primate in tropical forest remains rudimentary 

and as more knowledge gained from one study to the other, the vacuum of our 

knowledge evidently revealed (Bourliere, 1985; Else & Lee, 1986; MacLarnon, 1999; Lee, 

1999; Fleagle et al., 1999). It is expected that many previous studies have emphasized 

on the importance of comparative ecological studies on sympatric primate communities 

(see Boonratana, 1993; Bennett & Davies, 1994; Thierry et al., 2004).  

 

The importance of comparative ecology on sympatric species lies in the spatial 

and temporal resources utilization that is shared by the species involved. Such 

comparative analysis points to interesting differences between species involved in their 

shared habitats, reflecting ecological niche and possibly also implying the recent 

evolutionary history (Owen, 1980; McFarland, 1981; Fooden, 1982; Yoneda, 1984; Fried, 

1990; Pough et al., 1996; Jones et al., 1999). Other underlying questions are related to 

the understanding of how sympatric primate species reduce competition among 

themselves in favor of co-existence and augmentation of their adaptability into ever 

dynamic and changing habitats. Comparative study is one of the basic approach used to 

explore the importance and the roles of competition, predation and mutualism in natural 

habitats (Dunbar, 1988; Keddy, 1991; Ungar, 1996a; Ungar, 1996b, Lee, 1999). It is 

related to animal survival strategies that are aimed to solve two underlying and counter-

intertwine issues: firstly, to obtain enough food and secondly, to avoid predators. These 

strategies are therefore related to nutritional requirements, dietary selection, optimal 

foraging, habitat exploration, economic of territoriality and predator avoidance 

(Terborgh, 1983; Richard, 1985; Else & Lee, 1986; Dunbar, 1988). It is believed that, 

among sympatric primate species, their ecological aspects in terms of activity pattern, 

feeding ecology, ranging behavior and social organization are different. However our 
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knowledge on the extent and patterns of these differences are lacking. This is especially 

true for the primate community in a hot-spot region of the tropics like on Borneo Island 

where colobines reached its highest diversity (Meijard & Nijman, 2001).  

 

As tropical forest habitats are facing exaggerated degradation over the last 

decades, it existence is currently marginalized to limited and in most cases isolated into 

pockets of either protected areas or otherwise (Marsh & Wilson, 1981; Marsh & Greer, 

1992; Poore et al., 1992; Turner, 2001; Meijaard & Nijman, 2003). Most of current 

primate problems are related to habitat depletion through logging, forest conversion, 

forest fire and uncontrolled hunting. Thus, primate together with other animals within 

their community are confined to their original habitats in the remote parts of the forest 

that are also getting smaller and exposed to subsequent encroachment. Extended forest 

opening has changed these refuges into forest fringes as well as degraded in terms of 

structure and resources quality. Since such trend seems inevitable, at least in an 

immediate time, primate adaptability and responses into their changed natural habitats is 

crucial. The ability of primates to adapt into the current altered habitats is central for 

their survival (Bourliere, 1985; Cowlishaw & Dunbar, 2000).  

 

Widely distributed primate species like macaques are well known for their ability 

to adapt easily into changed environment while others, especially rare and endemic 

species like colobines are less adaptive to such situation and might also be vulnerable to 

various sorts of threats (Marsh & Wilson, 1981; Meijaard & Nijman, 2003). Comparison 

of adaptability among sympatric primate species is the interest of this comparative study. 

Comparative approach could provide satisfactory evidence related to our understanding 

on the extent of relative adaptability among or between sympatric species (Bennett & 

Davies 1994; Ungar, 1996b; Lee, 1999). The presence of two sympatric primate species 

of the family of Cercopithecidae at Tawau Hills Park has permitted the conduct of this 

comparative ecological study. The two different primate groups are the colobines, 

represented by Red leaf monkey (Presbytis rubicunda), and the macaques by Long-tailed 

macaque (Macaca fascicularis). Both species have interesting and contrasting biological 

features and adaptive strategies into their surrounding environment and yet occupied 

overlapped home ranges.  
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1.2 AIMS OF STUDY         

 

This study inquired into the extent of ecological parameters that have enabled 

the sympatric Presbytis rubicunda and Macaca fascicularis to co-exist harmoniously in 

their shared habitats. The comparison was based on activity patterns or time budget, 

feeding ecology, ranging behavior and social organization of both species. These 

ecological parameters are the core of behavioral ecological aspects of primate 

communities represented by the two groups and are influenced by the productivity of the 

habitat occupied in terms of food availability, abundance and seasonal and diurnal 

variations. All of these ecological aspects are taken into account for the comparison 

between the two primate species in order to reveal the extent of differences and 

similarities between them and the extent of resource partitioning for their successful co-

existence. The specific aims of the study were as follows: 

 

1.  To describe the forest structure and composition as a habitat of the primates, 

i.e., pristine primary forest and old regenerating secondary forest logged over 

more than 20 years ago, bordering mostly with oil palm and cocoa plantations 

at the headquarters of Tawau Hills Park;  

2.  To monitor and compare the botany and phenology aspects of the forest i.e. 

in terms of production of young leaves, flower and fruits as a source of food 

for the primates at the study site;  

3.  To compare the behavioral activity patterns or time budget of Presbytis 

rubicunda and Macaca fascicularis to indicate the differences in temporal 

activity between them;  

4.  To compare the feeding ecology of Presbytis rubicunda and Macaca 

fascicularis in terms of food-plant species and plant parts selection as well as 

other animal (vertebrates and invertebrates) in the diet;    

5.  To compare ranging behavior of Presbytis rubicunda and Macaca fascicularis 

in relation to the usage of space that characterized their sympatry at the 

study site; 

6.  To compare the social organization of Presbytis rubicunda and Macaca 

fascicularis in relation to their density, distribution and inter-specific 

interactions within their community. 

 

 


