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ABSTRACT 

A study of relationship between primates and fruits was done during dry season (27th August 2006 to 1st September 
2006) and wet season (24th to 29th November 2006) in Balm National Park. This study was carried out by collecting the 
fruit samples and recording the primates encountered along the Lintang and Serait Trail. A total of 21 0 encounters were 
recorded during both seasons. The primate species were proboscis monkey (Nasalis larvatus), long tailed macaque 
(Macacafascicularis) and silvered leaf monkey (Presby tis cristata) from the family Cercopithecinae. A total of 66 fruit 
encounter frequency was recorded from 29 different species of plant for both seasons. The statistical analysis indicated 
that correlation between the number of primates and frequency encounter of fruit was very weak. 

Key words: Relationship, primates, fruits , dry season, wet season 

ABSTRAK 

Satu kajian tentang hubungan antara kelimpahan prim at dengan kelimpahan buah-buahan telah dijalankan semasa 
musim pana (2tb Ogos 2006 hingga JM September 2006) dan musim lembap (24hb hingga29hb November 2006) di 
Taman Negara Bako. Kajian ini dijalankan dengan melalalkan pemerhatian terhadap kumpulan primat dan mengutip 
buah-buahan liar yang jatuh atas denai Lintang dan Setait kawasan persampelan. Sejumlah 210 individu telah 
diperhatian dari kedua-dua musim lembap dan musim panas. Jumlah ini mewakili 3, spesis iaitu Nasalis lanJatlis. 
~ fqscicularis dan Presbytjs cristata daripadafamili Cercopithecinae. Selain itu, 66 kekerapan buah yang terdiri 
daripada 29 jenis telah direkodkan bagi kedua-dua musim. Analisis statistik menunjukkan terdapat perkai/an yang 
sangal lemah antara kelimpahan primal dengan kekerapan bllah-buahan yang dikutip di kawasan persampelan iaitu 
dena; Lintang dan Serait. 

Ka,a kunci: Perkaitan, primal, buah, musim panas, musim lembap 
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1.0 INTRODUCTION 

Balm National Park, the oldest national park in Sarawak is well known for its richness of 

flora and fauna (Hazebroek and Abang Kassim, 2000). The riverine or alluvial forest 

consists of several fruit species including Coelostegia borneensis (durian isa), Artocmpus 

integer (chempedak) and Eleiodoxa conferta (asam paya palm). In the mixed-dipterocarp 

forest, Bornean chestnut, Catanopsis motleyana, is often sought by animal for its edible nut 

(Hazebroek and Abang Kassim, 2000). 

Balm is home to approximately 150 endangered proboscis monkeys (Nasalis larvatlls) 

(Anon, 2007). Long tailed macaque (Macacafascicularis) and silver leaf monkey (Presby tis 

cr;stata) also recorded at the park (Hazebroek and Abang Kassim, 2000). Long tailed 

macaque (Macaca fascicularis) and silver leaf monkey (Presby tis cristata) are easy to 

approach in the park. The existence of proboscis monkey (Nasalis larvatus) which is a rare 

and endangered primate that can only be found in Borneo, is the most unique feature in 

Bako National Park. It is the icon for the park. 

The presence of wild animals particularly, folivorous and frugivorous in certain place is 

influenced by the existence of food supply which include edible leaves, shoot, fruits and 

seeds. Primates most of which are frugivorous or folivorous, have close association with 

fiu it. As a result, any increase or reduction in fruit source will affect the primate abundance 

in their natural habitat. The term "abundance" that used in this report refers to the presence 

or frequency encounter of the animals at the selected study site. Therefore, in other to 
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protect the animals, their food resources have to be identified and conserve. Hence, the aim 

of this study is to determine the correlation between fruit abundance and diurnal primate 

abundance. The expectation is that fruit availability has a positive relationship on primate 

abundance. 

Knowledge from the study is important to eco-tourism and conservation. As we know, one 

of the reasons that attract tourist to visit our country is due to their hunger of seeing wildlife 

in nature environment. So, through the information on the location of fruit that are 

consumed by primates, park staffs are able to direct tourist to place where the chance of 

encountering the animals are high. Indirectly, it helps in economic growth that contributes 

by the tourisms sector. 

In tenn of conservation, the study contributes information to the park in order to manage the 

conservation area. For instance, the park reserves and maintains forest type that produces 

fruit in order to support the primate fruit resource and its shelter. Besides, park will know 

about the phenology which involves the timing of flowering and fruiting season. 

Furthennore, it will give them idea of fruit abundance that is available during wet season 

and dry season. 

In addition, the data on nutritional composition of fruits or seeds consumed by wild primates 

are crucial for managing these animals in captivity (Agoramoorthy and Hsu, 2005). 

2 
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1.1 Objective 

l. To compare fruit abundance between wet season and dry season. 

ii. To assess primate abundance in wet season and dry season. 

Ill. To determine the relationship between fruit abundance and primate abundance. 

2.0 LITERATURE REVIEW 

2.1 Fruits in tropical rain forest 

Tropical forests are the source of an estimated 2,500 species of edible fruits (Oldfield, 

2002). According to Hazebroek and Abang Kassim (2000), 69 species of fruit trees have 

been recorded in mixed-dipterocarp forest of Lambir National Park. Amongst these are two 

species of wild mango (Mangifera) , five of wild durian (Durio), and six of illipe nut 

(Shorea). "In Similanjau's dipterocarp forest, Baccallrea javanica tree produce the bright 

colour of fruits that add a punch to the many shades of green and brown in the forest" 

(Hazebroek and Abang Kassim, 2000). 

Hazebroek and Abang Kassim (2000) pointed out that there are over 114 varieties of wild 

fiuit can be found in Lanjak-Entimau Wildlife Santuary's mixed-dipterocarp forest. These 

wild fiuits are primarily produced by trees from the rubber tree family (Euphorbiaceae), 

bean family (Leguminocae), mulberry family (Moraceae), soap-nut family (Sapindaceae) 

and durian family (Bombacaceae). Besides, the Palmae and the Zingiberaceae are the two 

most important non-tree families producing edible fruits. The wildlife sanctuary also 

ontains Artocarplls (nangka, cempedak), Baccaurea (tampoi), Daclyodes (kemayau), 
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Canarium (dabai) and Garcinia (mangoesten). In addition, there are three species of wild 

figs plant in Gunung Gading National Park namely strangling fig tree, waringin or beringin 

(F. benjamina) and bangan (F. microcarpa). 

Flowering patterns in tropical rain forest is varies include flowering almost continuously, 

annual flowering and supra-annual general flowering. For example, most of 

Dipterocarpaceae and other families like Myristicaceae and Leguminosae-Sindora flowered 

during the supra-annual general flowering (Appranah, 1990). 

Study by Sakai et al. (1999) on a general flowering cycle of305 species of plant in Sarawak 

found that 35% of the plant species flowered only during general flowering period, 19% 

were supra-annual, annual were 13% and sub annual 5%. They concluded that general 

flowering type and temporal aggregation in reproductive events were commonly found 

among species in various categories of taxonomic groups, life forms, pollination systems, 

and fruit types (Sakai et al. 1999). 

The annual patterns of rainfall and low temperature illustrate the seasonality of mass 

flowering (Numata et al. 2003). The study of temporal and spatial patterns of mass 

flowering on Malay Peninsula showed that mass flowering corresponded geographically to 

the areas that had one cool season (December to February) or two (December to February, 

June to August) respectively (Numata et al. 2003). Besides, many studies have shown 

strong correlations between tropical plant phenology and rainfall (Augspurger, 1981; 

Borchert, 1983; Reich and Borchert, 1984; Murali and Sukumar, 1994). That means it is 

4 



,.... 


linked to environmental-climatic factors (Parrado et al. 2006). Since it is related to 

environmental-climatic factors, therefore, efficiency of reproduction for fruits is influenced 

by seasonality (LeBuhn, 2004). In other word, wet season is considered as suitable time for 

plants to reproduce such as bud formation and flowering, fruiting, and seed germination 

(Sakai et al. t999). Hence, fruit production supposed to be abundance during the wet or cool 

season. 

Mass flowering which followed by mass fruiting occurs once in five or six years. For 

example, the study of phenology of Shorea in Peninsular Malaysia indicated that the mass 

flowering occurred in the years 1976 and 1981 (Yap and Chan, 1990). Mast events in tum 

provide an abundant food resource for consumers especially frugivors, but only for a limited 

period of time (Wells and Bgchi, 2005). 

A massive number of fruits during a period of five or SIX month is resulted by mass 

flowering that represents supra annual synchronization of flowering at irregular intervals of 

two to 10 years (Numata et al. 2003). They also found that the mass flowering on the Malay 

Peninsula started in mid-March and mature fruits fell in August and September of 1996. 

While in 2001, mass flowering started in mid-August, and mature fruits fell in January 2002. 

During these periods, each forest site was scored for the presence of young fruit (Numata et 

al.2oo3). 
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Primates 

The order primates consist of apes, monkeys and various lemur-like animals (Tweedie, 

1978). In Borneo, the mammalian order primate has six families including the Hominidae; 

the family of man, Lorissidae (NycticebliS caucang), Tarsiidae (Tarsius bancanus), 

Hylobatidae (Hylobates muelleri), Pongidae (Pongo pygmaells) and Cercopithecidae. 

Family Cercopithecidae contains two subfamily which are Colobinae (Langur or leaf 

monkeys and proboscis monkeys) and Cercopithecinae; group of macaques (Payne et al. 

1985). 

2.2.1 Proboscis monkey (Nasalis larvatus) 

The proboscis monkeys (Nasalis lm-vatlls) have been studied by Bennett and Sebastian 

(1988) and Yeager (1990a). They stated that there are two levels of the proboscis monkey's 

social system. Unimale groups and all-male groups are first level while the next level 

consists of bands that are made up of many unimale groups. Yeager (1990a) found that all

male groups consist of juvenile, adolescent, and adult males. He found the average group 

size of the unimale groups was nine individuals in the Samunsam Wildlife Sanctuary in 

Sarawak and three to 23 individuals at Tanjung Puting National Park (Bennett and 

Sebastian, 1988). 

Yeager (l990a) said that proboscis monkeys (N. larvatus) have been seen in groups 

averaging between 12 to 27 and as many as 60 to 80, comprising many males and females. 
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The groups appear to have little structure. There are suggestions that these large groups 

comprise smaller subgroups of a male with his harem of between two to seven females and 

their offspring. Females freely change membership among the harems, and males are kicked 

out from the group once they reach adolescence. All-male groups of one to two and 

sometimes J0 may form. These harems feed together and gather together for the night and 

roost together, resulting in the large groups often sighted. To keep other males off his 

females, the dominant male will make loud spectacular leaping displays which seldom result 

in actual contact. In fact, while the group feeds , one of the larger males will keep a lookout 

at the top ofa tall tree. But it is the females that lead the group in foraging for food . 

Payne et al. (1985) claimed that the proboscis monkey (N. larvatus) is distributed in east 

Sabah, Brunei, Sarawak and Kalimantan. In eastern Sabah, it can be seen in mangrove 

forest, mixed mangrove and in river edge forest. While in Sarawak and Kalimantan, it 

occurs more in riverine and peat swamp forest (Payne et al. 1985). 

Long Tailed macaque (Macaca fascicularis) 

The diurnal species is generally arboreal, spending much of its time in the forest canopy, but 

it occasionally comes down to the ground. The crab-eating macaque (M. fascicularis) is a 

quadrupedal species (Fleagle, 1988). They sometimes swim in rivers (Richard, 1985). 

According to Payne et al. (1985), the long tailed macaques (M. fascicularis) often travel in 

group of 20 to 30 or more individuals containing two to four adult males, six to 11 adult 
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females and the remainder immature. In tenn of social behavior, the long tailed macaque (M. 

fascicularis) has a multimale-multifemale social system which groups of six to 100 with 

about two to three females per male (Angst, 1975). The females remain in their natal group 

and there is a hierarchy among them which passes on to their offspring. Offspring ofhigher 

ranking females have a better chance of survival, through better access to food and less 

aggression being directed at them (Angst, 1975). 

Males will disperse shortly before adolescence. Males leave their birth group and try to find 

another group where they try to replace the high-ranking males there. The mating system for 

the long tailed macaque (Mfascicularis) is a promiscuous system, but most of the mating is 

done by an alpha male. Males will sometimes fonn affiliations with same age males from 

their natal group. Both males and females are aggressive during intergroup encounters 

(Angst, 1975). 

Troops are highly intolerant of each other. When two groups meet there is a great deal of 

aggression loud calls and branch-bouncing. In these encounters, the groups are led by the 

alpha male (Nowak, 1991). 

Nowak (1991) stated that long tailed macaque (M fascicularis) is listed on Appendix 11 in 

CITES. It is the most numerous with two to three million in the wild. But yet they are 

threatened by habitat loss and persecution by humans (Nowak, 1991). They are hunted for 

food and regarded as a pest on cultivated crops. They are also trapped for medical research 
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and are among the top five most-used primates for medical research. They are also 

threatened by habitat loss due to the rapid deforestation (Nowak, 1991). 

Silver leaf monkey (Presby tis cristata) 

Group sizes of silver leaf monkey (P. cristata) ranged from 22 to 48 individuals (Furuya, 

1961-2). This species will come to the ground, but only to move between certain areas 

(Bernstein, 1968). Travel is sometimes initiated and coordinated by the adult male 

(Bernstein, 1968). Bernstein (1968) also stated that the group will start moving shortly 

before dawn and travel right before dusk, with all of the group members retreating to a 

single tree to sleep at night. Rest differs from sleep in that it is individual, with having a 

peak during the day in the late morning (Bernstein, 1968). According to Furuya (1961-2), 

juveniles and infants stay close to adult females when resting. 

The silver leaf-monkey (P. cristata) has a unimale social structure. The group is composed 

of a single adult male, several adult females, and immature individuals (Wolf and Fleagle, 

1977). Males will live solitarily before finding a group of its own (Bennett and Davies, 

1994). The groups are highly territorial and will act aggressively towards other individuals 

(Bernstein, 1968). Males will keep other group males out of the range of the group 

(Bernstein, 1968 and Furuya, 1961-2). 
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Conflicts will usually occur at the areas of home range overlap (Bernstein, 1968). Conflicts 

usually consist of chasing and or fighting between the resident males (Bernstein, 1968). 

Adult males will move rapidly amongst the group and emit loud vocalizations when two 

neighboring groups come together (Bernstein, 1968). Other members of the group will 

squeal and embrace each other during group conflicts (Bernstein, 1968). Fighting consists of 

slapping and pulling with some biting (Bernstein, 1968). 

Intragroup agonistic behavior is rare in the silver leaf monkey (P. cristata) (Bernstein, 

1968). Males disperse from their natal group. Infanticide has been reported to occur in this 

species (Wolf and Fleagle, 1977; Wolf, 1980). Infanticide results from an adult male coming 

into the group, killing the resident adult male, and killing the infants dependent on their 

mothers so that the adult females will begin to ovulate again (Wolf and Fleagle, 1977). An 

adult male that takes over a group will also chase out the immature males of the group (Wolf 

and Fleagle, 1977). 

Females allow other females to carry and to care for their young (allomothering) (Fleagle, 

1988). Adult males have also been observed to carry and care for immature group members 

(Bernstein, 1968). Usually when adult males carry young, the young initiate the behavior 

and the adult males are passive (Bernstein, 1968). Females will carry infants ventrally 

(Bernstein, 1968). Social play in the silver leaf monkey (P. cristata) mostly occurs amongst 

juveniles of both sexes and infants, but individuals of all ages and both sexes have been 

d to participate (Bernstein, 1968). Wrestling is the most common form of play with 
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locomotor play also found (Bernstein, 1968). Juvenile males engage in the most vigorous 

forms ofplay fighting, and they will sometimes play fight with sub-adult males (Bernstein, 

1968). 

2.3 Primate diets 

Most primates are omnivorous because they eat a wide variety of food type. But, their 

favorite is fruit and those that concentrate on fruit are called frugivorous (Dunbar, 1994). 

Proboscis monkey (N. larvatus) is herbivorous primate (Wolfheim, 1983). Their primary 

food is mangrove leaves (Kay and Hylander, 1978). Agoramoorthy and Hsu (2005) 

reported that proboscis monkeys (N. larvatus) fed on young leaves of Rhizophora apiculata, 

Broguiera parvijlora, Acrostichum aureum, Sonneratia alba, Ficus benjamina, Ipomoea 

pescaprae, Tetrastigma glabratum and Sphenodesme stellata, but recent field studies 

indicates other diets including non-sweet fruits (Bennett and Sebastian, 1988), flowers 

(Salter et al. 1985) and seeds (Yeager, 1989). The estimated diet of proboscis monkey (N. 

larvatus) is 44% leaves, 35% fruits, 15% seeds, and 6% fruit stalks (Bennett, 1986). 

Meanwhile, consumption recorded by Yeager (1989) is 52% leaves, 40% fruits , 3% flowers, 

and 5% unidentified plant parts. This statement that declared the primate do not consume 

fruits is somewhat misleading (Dierenfeld and Koontz, 1992). 
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The silver leaf monkey (P. cristata) is a folivorous species, but this species also consumes 

fiuits, seeds, flowers, and young shoots (Bernstein, 1968; Furuya, 1961-2). Young leaves 

and leaf buds are selected from leaves of trees and leaves of any age are selected from 

ground plants and vines (Bernstein, 1968). Besides, silver leaf monkey also consumes 

orchid flowers and dried wood (Bernstein, 1968). This species prefers to eat immature 

leaves over more mature ones because they contain less lignin and tannins. Moreover, clay 

is eaten by scraping the teeth along a clay outcrop (Bernstein, 1968). 

The long tailed macaque or crab-eating macaque (M. fascicularis) is a frugivorous species, 

but they will also eat leaves, insects, grasses, seeds, flowers, buds, shoots, gum, sap, and 

bark. This species will raid crops and eat the food such as rice and taro plants as well. 

Besides, it will also forage for plant species located near water (Richard, 1985). According 

to Payne et al. (1998), long-tailed or crab eating macaque (M. fascicularis) eats insects, 

frog's eggs, crabs and other coastal invertebrate other than ripe fruits. 

The question is how much fruit does the primates consume everyday. Unfortunately, we 

cannot accurately estimate the quantity of the fruits that they eat because it is depends on the 

availability ofthe fruit resources in the forest they occupy. 
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MATERIALS AND METHODS 

Study site 

The study was conducted in Bako National Park which is located about 30 km north of 

Kuching city, southwest Sarawak, in the Muara Tebas Peninsula. The area of the park is 

approximately over 29 square lan. Bako National Park consists of seven distinct types of 

forest which are riverine forest, mixed dipterocarp forest, seasonal forest, kerangas or heath 

forest, mangrove forest, beach forest and peat swamp forest (Hazebroek and Abang Kassim, 

2000). 

Lintang Trail [NOt °42.717' Ell OOZ6.707'] (start from the junction between Ulu Assam and 

Lintang to 1000 m ahead) and Serait Trail [N01°42.699' EllOOZ6.707'] were chosen as the 

study areas. Both of the trails were selected in order to avoid the bias in primates' 

abundance, long tailed macaque for instance, because they are always found in Lintang Trail 

near headquarters either in dry season or wet season which were important for comparison 

in this study. Moreover, the trails were covered by mixed dipterocarp forest which consists 

of several fruit trees and small part of kerangas forest. These fruit trees were significant for 

detennine the fruits abundance in different seasons. 

In tenn of climate, Bako has strongly seasonal climates because it is located on a cape, 

remote from the moderating influence the island of Borneo. Most rain falls during the 

monsoon season which is from November to February (Hazebroek and Abang Kassim, 

2000). The amount of rainfall in Borneo is even almost every month with an average 

13 




lOOmm a month and 2500mm to 3000mm a year (Otsuka, 1988). The temperatures are 

equatorial, ranging between 20°C and 32 °C (Hazebroek and Abang Kassim, 2000). 
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Figure 1: Map of Bako National Park 

Source: http://www.forestry.sarawak.gov/my/forweb/np/nplbako.htm 

Field methodology 

The study was done during dry season (27th August 2006 to 1sl September 2006) and wet 

season (24th to 29th November 2006). In this study, line transect sampling is applied for 

estimating the abundance of primates and fruit. The equipments used in the survey were a 

pair of binoculars, a notebook and pencil, and a mobile Global Positioning System (GPS) 

14 

http://www.forestry.sarawak.gov/my/forweb/np/nplbako.htm
http:bniun~/he.Jt

