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Faunistic Composition of Butterflies (Lepidoptera: Rhopalocera) in Bako National Park 

Pang Sing Tyan 

Program Animal Resource Science and Management 

Faculty Resource Science and Technology 


Universiti Malaysia Sarawak 


ABSTRACT 

A total of 110 species and 433 individuals of butterflies belonging to five families and 16 subfamilies were recorded from 
seven forest types in Bako National Park. This study was carried out within two sampling periods, from 28th Aug - )'d Sept 
and 220d Nov - 26th Nov 2006. The three-man-day samplings technique using standard butterfly net were conducted along 
selected c)(isting trails, fruit-baited traps were also applied as well in the adjacent area of the trails. Nymphal idae, represented 
by the highest species number and most abundant butterfly family in Bako National Park with 49 species and 235 individuals. 
Thi is followed by the Lycaenidae, PapiJionidae, Pieridae and Hesperiidae were represented by 36, 10, eight and seven 
speoie respectively, Chilades pandava pandava (Lycaenidae) appeared as the most abundant buttertly species in Bako 
National Park with 58 individuals captured. Ypfhima pandocus serforius, (Nymphalidae), represented by 36 individuals was 
the second most abundant species. Zeuxidia doubledayi horsjieldii was the most abundant species that captured by baited-trap 
throughout the sampling period. Prediction of butterflies' flight distance by using marked-recapture technique failed in this 
study as there was no butterfly recaptured. Among the seven forest types, beach forest has recorded the highest number 
species of butterfly, 54 species were sampled. Mixed dipterocarp forest and riverine forest have recorded 50 and 37 species, 
which was the second and third highest yield of butterfly. The remaining forest, namely heath forest, mangrove forest, open 
shrubland and cliff vegetation were represented by 25, 12, six and five species, respectively. Two species listed under CITES 
Appendix II, Troides helena mosyclus and T. amphrysus flavicollis were captured. Another two species, Graphium 
I!mpedovana empedovana and Charaxes durnfordi everffi listed under CITES Scheduled 5 as protected insects were captured. 
A pecies endemic to Borneo, Tanaecia orphne was captured with only a single individual and one species, Papilio iswara 
araspes which was claimed as rare species in Borneo were caught as well. 

Keywords: buttertlies, species, abundant, Bako National Park, Borneo 

ABSTRAK 

Secara keseluruhan. ffO spesies dan 433 individu kupu-kupu mewakili limafamiti dan f6 subfamili felah disampel daripada 
flIjuhjenis hufan yang berlainan di Taman Negara Bako. Kajian ini dijalankan sebanyak dua kali. Kajian awal dijalankan 
pada 28 Ogos- 3 Sepfember manakala kajian akhir dijalankan pada 22 - 26 November 2006. Teknik persampelan figa orang 
per hari menggunakan jaring kupu-kupu dalam kawasan hufan dan rintis yang sedia ada, perangkap yang menggunakan 
huah nanas sebagai umpan juga dilefakkan di kawasan yang berhampiran dengan rinfis. Nymphalidae merupakan famili 
yang mempunyai bilangan spesies dan kelimpahan yang paling finggi direkodkan iaitu sebanyak 49 spesies dan 235 
indiv/du. Di ikufi dengan famili Lycaenidae, Papilionidae, Pieridae dan Hesperiidae masing-masing diwakili dengan 36. f O. 
lapa" dan fujuh spesies. ehilades pandava pandava, dengan bilangan 58 individu wujud sebagai spesies yang paling finggi 
kelimpahannya. Ypfhima pandocus sertorius, diwakili daripada 36 individu sebaga; kedua paling finggi dari seg; 
kelimpahannya. Zeuxidia doubledayi horsjieldii mempunyai kelimpahan yang paling banyak daripada hasil perangkap. 
Kajian unfuk me'1iangka jarak penerbangan kupu-kupu yang menggunakan feknik lepas-fanda-Iangkap fidak berjaya. Di 
omara fujuh hUlan. hUfan panfai mencafaf hasil fangkapan kupu-kupu yang paling tinggi dar; segi spesies iai/u 54 spesies 
direkod. Kajian ini juga berjaya mengumpul 50 dan 37 spesies di hufan primer dan hufan sungai. Hulan selebihnya, hulan 
kerangas, hUfan paya. padang api dan hufan febing mencafaf sebanyak 25. f2. enam dan lima spesies. masing-masing. 
pesies yang disenaraikan di bawah CITES Appendix II seperti Troides helena mosyclus dan T. amphrysus flavicollis juga 

direkodkan. Dua species, Graphium empedovana empedovana dan Charaxes durnfordi everffi disenaraikan di bawah CITES 
Jodual 5 sebagai spesies dilindungi juga difangkap. Tanaecia orphne. safu-safunya spesies yang endemik Borneo felah 
drekod dengan salu individu. Papilio iswara araspes yangjarang dijumpai di Borneojuga lelah difangkap. 

Ka fa kunci: kupu-kupu, spesies, kelimpahan. Taman Negara Bako. Borneo 
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1.0 INTRODUCTION 


Butterflies are one of the megadiverse insect groups that are taxonomically well 

known (Corbett & Pendlebury, 1992). They are highly dependent on particular host plants 

during the larval stages (Karim & Abang, 2004) and play an important role in ecology as 

pollinator at the adult stage (Warren et al., 2001). Their abilities to sense changes in 

temperature make them as bioindicators of ecosystems (Otsuka, 2001). 

According to Karim & Abang (2004), butterflies are dependant on the vegetation types 

in tenns of their larvae survival. Forests are usually important as habitat of butterfly, where 

they can easily find their food sources, shelter and the host plants that they depend on. In view 

of that, the presence of butterflies could indicate the types of vegetation. Furthermore, 

butterflies respond rapidly to forest disturbance (Kremen, 1992; Kremen et ai., 1993) and 

previous studies found out that species abundance of insects, particular butterflies may be 

particularly powerful as indicators of forest disturbance, especially tropical forest (Hill & 

Hamer, 1998). 

Bako National Park is the first National Park in Sarawak, established in the year 1957 

and yet there is no documentation of butterflies in Bako National Park. Hence, there is a need 

to carry out research and assessment of butterfly in Bako National Park, with its various 

natural forest types. Bako National Park, the paradise of nature lovers with lush and incredible 

vegetation consists of seven different types of ecosystems. These are mixed dipterocarp forest, 

heath forest, riverine forest, mangrove forest, beach forest, open shrubland and cliff 
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vegetation (Hazebroek & Morshidi, 2000). Every ecosystem is unique with their vegetation 

which is built up a complex community of biology (Ashton, 1971), including butterfly. 

The main purpose of this study was to investigate the butterfly species In Bako 

National Park. Beside, it included the study of the overall butterfly composition as well as 

comparison among the seven different forest types. All the knowledges on the butterfly status 

of Bako National Park will be contributed as the further use of National Park management. 
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2.0 LITERATURE REVIEW 


There are about 936 of species butterfly within five families in Borneo (Otsuka, 1988). 

These five families are Papilionidae, Pieridae, Nymphalidae, Lycaenidae and Hesperiidae. 

Throughout the state of Sarawak, there are about 730 species of butterflies (F. Abang, per. 

comm.), which represent 78% of total butterfly diversity in Borneo. 

In Sarawak, Karim & Abang (2004) carried out a study at 18 hills during the 

preliminary survey and four selected sites during the comprehensive study in the Bau 

Limestone Area. In total, 194 species and 779 individuals from five families and 12 

subfamilies were recorded. In their study, Nymphalidae was the most speciose butterfly 

family with Cupha erymanthis (Nymphalidae) was the most abundant butterfly species overall 

in the Bau Limestone Area. 

Another study on butterflies was conducted by Abang and Fauzi (2004) along the 

Gunung Pueh-Berumput Ridge. A total of 68 species and 158 individuals were sampled. 

Logging, shifting cultivation and hunting has led to the secondary nature of Gunung Pueh

Berumput to be a totally disturbed area. Nymphalidae was recorded as the most abundant 

family in this study. Hypolimnas bolina philippensis and Junonia orithya metion were the 

most abundant species with 12 and 10 individuals collected respectively. 

In Peninsular Malaysia, Tan et al. (1990) studied the composition and distribution of 

butterflies in Rompin-Endau, especially along Sungai Kinchin and its vicinity in Pahang and 

they found 232 species (in five families and seven subfamilies) of butterflies, including two 
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new subspecies, Cebrella (Chelakina) nigerrima derionga and Arhopala sintanga tani and a 

hitherto unknown female of Bibasis owstoni. This study also compared the species richness 

and abundance of butterfly between the different habitats. However, there was no apparent 

difference in terms of species richness but greater abundance resulted in logging forest than 

lowland dipterocarp forest. 

Zaidi et al. (1998) studied the butterfly fauna of the Kuala Lompat sector of Krau 

Wildlife Reserve, Pahang which covers a large area of virgin forest. From their study, they 

discovered a total of 136 species (in five families and 13 subfamilies) in 22 sampling periods 

that deployed in the forested portion and opened portion. The common species that can be 

found in the opened portion from this study were Eurema lacteola lacteola and Euploea 

radamanthus radamanthus. One individual of Elymnias hypermnestra tinctoria, found in this 

study was claimed as rare species. 

According to Noack (2002), 178 species (five families and six subfamilies) had been 

recorded by different groups of workers on different samplings periods in Perl is State Park. It 

consists of semi-deciduous forests on limestones hills and a small granite intrusion. Some of 

the collection of butterflies, such as Arhopala delta and Simiskina pharyge deolina in this 

survey indicated them spreading further north, as they were recorded previously from Java 

and Sumatra. Meanwhile, Euploe modesta tiomana, found to have a further extension of the 

range to west from Kelantan in Peninsular Malaysia. 
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The previous results regarding butterflies diversity in Peninsular Malaysia are useful 

as a comparison with the results of Bako National Park in the present study, particularly in 

tenns of the butterfly faunistic composition. 

Bako National Park, the oldest national park located at Borneo Island, is a paradise 

with numerous wildlife, where some of them are endemic to this island. Therefore, previous 

studies are essential in comparing the species similarity and differences, either from 

Peninsular Malaysia or within Sarawak as a whole. 
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3.0 MATERIALS AND METHODS 

3.1 Study site 

Samplings of butterflies were conducted at Bako National Park (1 °42' -1 ° 44'N, 110° 

26' -11 0036'E), the first National Park in Sarawak established in 1957 (Anon a, n.d.). Two 

sampling periods were carried out from 28th August until 3rd September and 21 st until 26th 

November 2005. Samplings took place mostly in the vicinity of the headquarters which 

represent beach forest, Lintang trail which consists of mainly heath forest, open shrubland, 

mangrove forest and small part of mixed dipterocarp forest, Telok Paku trail in the cliff 

vegetation and Vlu Assam trail in the riverine forest. A modified map of Bako National Park 

shows the study sites in Figure 1. 
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Bako National Park 

! 1 Mile 
Tg. Rhu 

~ r:.- r 
T'~. \ 

Park Boundary 

SOUTH CHINA 
SEA 

Figure 1: A modified map of Bako National Park (Source: Ashton, 1971). 

Legend 
Tg.= Tanjung (Promestory) 
Pulau = Island 

= Cliff vegetation 
= Mangrove forest 

• = Open Shrub land 

T. = Telok (Bay) 

• = Beach forest 
• = Heath forest 
• = Mixed dipterocarp forest 
• = Riverine forest 

.1.1 Mixed Dipterocarp forest 

Mixed dipterocarp forest is a primary forest which has never been disturbed or cleared 

and remains the nature from long time ago until recently. This forest contains a very deep, less 

acidic and fertile residual soils with greater bacterial activity that increases the decomposition 

activity (Collins, 1979). This type of forest consists of the dominant flora in the Family 

Di terocarpaceae. Besides, there are few ground herbs and some ground vegetations that 

mAiiftlv consists oftree seedlings and saplings (Ashton, 1971). It is located at the adjacent area 

of Bakit Gondol and also nears to the park boundary that vicinity to Telok Delima (Ashton, 
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1971). However. butterfly sampling was only carried out in the mixed dipterocarp forest near 

Heath forest 

Compared to the Mixed Dipterocarp forest. heath forest has different vegetation due to 

dift4 rent soil condition. This forest occupies more than half the total area in Bako (Ashton. 

1971). It covers approximately two thirds of the area along Lintang Trail. It bears podsolised 

white sands. and sometimes clays. In this forest. the storeys were formed by large saplings 

and small poles dominate. Straight stems of saplings and poles are plantations that are dense 

at lower storey. which cause light hardly to penetrate. The consequence of having disturbed in 

die past years has led it to become a secondary forest, which has changes in structure and 

texture of the origin forest (Ashton, 1971). This forest occupied the area of Bukit Tambi and 

until Telok Gador. 

Mangrove forest 

In Telok Asam and Telok Delima, along the sheltered parts of the coast with saline 

(salty) sands and clays, Pedada (Sonneratia alba) can be found here. With the extraordinary 

body parts. the spines-like breathing roots are capable to help the tree gain more oxygen in the 

IlI8DgI'Ove mud (Hazebroek & Morshidi, 2000). The flowers emit a smell of sour milk which 

attracts different kind of animals to obtain nectar, for example, fruit bats and sunbirds. With 

same reason. butterfly may also be attracted to the smell that eventually would lead them 

their food source. Sampling was carried out for two days at Telok Asam, and followed by 

days at Telok Delima. 
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3.1.4 Beach forest 

The entrance and headquarters of Bako National Park are located at the beach forest of 

Telok Asam. This forest was mainly fonned by a narrow belt of trees and shrubs which are 

important in protecting the land from being washed away by the sea. The vegetations that can 

be found in this forest included Lily, Crinum asiaticum, with leathery strap-shaped and white 

flowers grouped atop a stout stalk, sea lettuce (Scaevola taccada) that has small white flowers 

and pale-green shiny leaves and the common species, beach pandan (Pandanus 

odoratissimlls) with a tree-like habit can also be found here. Trees such as tall Casuarinas or 

Rhu Laut (Casuarina equisetifolia), the Putat Laut tree (Barringtonia asiatica) and sea 

hibiscus or Barn Laut (Hibiscus tiliaceus) are found here as well and decorate the beach and 

attract the insects with their bigger and more beautiful flower (Hazebroek & Morshidi, 2000). 

3.1.5 Open shrubland 

Open shrubland is known as 'fire padang' because of the extremely hot condition. The 

impoverished sites and poor soil with scarce nutrients, plants are very vulnerable to any 

damage done to the surrounding vegetation and soil. Plant species such as the ground orchid 

Bromheadia finlaysoniana, the shrubby trees Craroxylum glaucum and Fagraea cuspidata 

and the resam fern (Dicranopteris linearis) are the types of vegetation. types that can be found 

in this ecosystem (Hazebroek & Morshidi, 2000). 

3.1.6 Riverine forest 

Located at the Sungai Asam, and riverine forest has the most fertile soils occuring in 

the valleys of larger rivers. Species diversity is very high in this forest. For example, Durian 

Isa (C lestegia borneensis), the stately tree with prominent buttresses with the fruits can 
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often be seen. The dipterocarp Shore a macrophylla, another type of tree that has large, oblong 

leaves with conspicuous lateral nerves and produces woody fruits called illipe nuts. It is a rich 

wildlife habitat due to the presence of lots of fruit trees, such as "Cempedak" (Artocarpus 

integer), Asam Paya palm fruits (Eleiodoxa conferta) as the food source (Hazebroek & 

Morshidi,2000). 

3.1.7 Cliff vegetation 

Located at the coastal area, this cliff is rare in Sarawak (Hazebroek & Morshidi, 2000). 

Great interest of this cliff is the plant life in the narrow zone at the base of cliff. Small shrubs 

and herbs with thick leathery leaves help to prevent dehydration of the plants and the strong 

root systems penetrate cracks and fissures of the rock to hold the plant firmly and gather the 

scarce nutrients. Another species of plant that can found here is flowerless seed plant paku 

laut (Cycas rumphii). Others are nibong palm (Oncosperma tigillarium) and the creeping fern, 

(Pyrrosia adnascens) (Hazebroek & Morshidi, 2000). 
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3.2 Sampling 

3.2.1 Aerial net 

Two sampljng periods had been conducted at the seven forest types that represented 

Bako National Park. 252 man sampling efforts (3 persons x 5 days x 9 hours) of butterflies 

were conducted in this study. Aerial nets were carried out, along existing trial in the forests . 

First sampling period began on the 28th August until 3rd September which there was two 

raining days. Meanwhile the second sampling period started on 22nd until 26th November 

2005. Considering the sun-loving characteristic of the butterflies, sampling was conducted 

from 8am until 5pm, as it is the peak hours of butterflies' activities. 

3.2.2 Baited trap 

An alternative sampling methodology, baited traps has also been deployed. This 

technique was mainly meant to sample strong and fast flyer species from the Nymphalidae 

family. Five baited traps were set at mangrove forest at Telok Assam, beach forest at 

Headquarters, riverine forest at Ulu Assam trail and heath forest along the Lintang trail for 

three days (29th until 31 st August). Two traps have been removed from beach forest and 

mangrove forest as a result of low captured of butterflies and set at mixed dipterocarp forest 

for the rest of the days (Table 1). Open shrubland was the only forest type that excluded from 

baited trap sampling because of the extremely hot condition, which will dry out the bait in a 

short time. Pineapples were used as bait to attract the butterfly, due to its strong fragrance. 

Fresh baits were replaced when it had dried out and lost its cues. 

Baited traps were applied as well for the second sampling period. The purpose of 

applyin baited traps was to predict the flight distance of the butterflies from one forest to 
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another or find out the forest overlapping by using capture-mark-recapture technique. No 

specific distance between the baited traps were taken into account. Availability of sunlight in 

different ecosystems was omitted when deploying baited traps. Permanent marker pen was 

used to mark the butterfly at the wing parts close to the thorax. 

Table 1: The total number of baited traps at each forest during both sampling occasion at 
Bako National Park. 

Forest types Number of baited traps 
First sampling Second sampling 

Mangrove forest 3 o 
Cliff vegetation o 3 
Mixed dipterocarp forest 4 3 
Riverine forest 5 2 
Beach forsest 3 2 
Heath forest 5 8 
Total 20 18 

3.3 Handling 

3.3.1 Triangular cases and envelopes 

Triangular cases and envelopes were used to keep all the butterflies collected in the 

field. The purpose of using these two equipments was to ensure that the butterfly specimens 

were not damaged. 

3.4 Preservation 

Butterflies were preserved dry by pinning the specimens and keeping them in insect 

boxes. Insect pins according to the size of insect were used to pin the butterfly specimens. The 

pins were inserted through the thorax. Spreading and setting at specimens were done after 

pinning. The specimens were later dried at room temperature after dying, all specimens were 

sto as the voucher specimen in the future. 
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3.5 Identification 

Identification was based on Aoki et al. (1982), Otsuka (1988), Maruyama & Otsuka 

(1991), Seki et al. (1991) as well as voucher specimens in the Insect Reference Collection of 

theFaculty of Resource Sciences and Technology Museum, Universiti Malaysia Sarawak. 

All captured-butterfly specimens are currently deposited in the Museum of Faculty 

Resource Science and Technology, Universiti Malaysia Sarawak. 
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4.0 RESULTS 

4.1 Species richness and abundance 

A total number of 433 individuals of butterflies representing 110 species, belonging to 

five families were sampled from all the seven forest types within Bako National Park 

(Appendix 1). This represents 15.1 % of the total 730 Sarawak species (F. Abang, per. comm.) 

and represents 11.6% of the total 950 Bornean species (Otsuka, 2001). From this study, 

altogether, the five families in Borneo can be found in Bako National Park, comprising 16 

subfamilies. The total number of species and individuals for each family in Bako National 

Park is shown in Figure 2 where the percentage of species representation of the butterfly fauna 

of Bako National Park, in relation to the number of recorded species of butterflies in Sarawak 

is as shown in Table 2. 
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Figure 2: The total number of species and individuals for each family in Bako National 
Park. 
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Table 2: Percentage of species representation of the butterfly fauna of Bako National Park, in 
relation to the number of recorded species of butterflies in Sarawak. 

Family Subfamily No. of S~ecies Species 
representation 

Bako within family in 
National relation 
Park Sarawak to Sarawak 

Papilionidae 10 38 26.3 
Troidinae 4 7 57.1 
Papilioninae 2 14 14.3 
T einopal pinae 0 1 0 
Leptocircinae 4 16 25 

Pieridae 8 37 21.6 
Pierinae 1 21 4.76 
Coliadinae 7 16 43.8 

Nymphalidae 49 197 25.4 
Danainae 5 27 18.5 
Satyrinae 9 39 23.1 
Morphinae 6 17 35.3 
Nymphalinae 28 103 27.2 
Charaxinae 1 11 9.1 

Lycaenidae 36 287 12.5 
Poritiinae 0 19 0 
Liphyrinae 0 1 0 
Miletinae 2 31 6.5 
Curetinae 0 4 0 
Lycaeninae 26 62 41.9 
Theclinae 8 158 5.1 
Riodininae 0 12 0 

Hesperiidae 7 171 4.1 
Coeliadinae 1 21 4.8 
Pyrginae 1 29 3.4 
HesEeriinae 5 121 4.1 

TOTAL 110 730 15.1 


Overall, this study indicates that Nymphalidae was found to be most speciose in Bako 

National Park, followed by the family Lycaenidae which is also the most diverse family in 

Sarawak (F. Abang, per. comm.). Compared to Papilionidae, Pieridae was low in species 

D ber. However, Pieridae were more abundant in terms of individuals. Hesperiidae, was 

reco with the lowest number of both species and individuals in Bako National Park (Table 
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2). Generally, 16 out of 22 subfamilies were recorded in Bako National Park. AlI subfamilies 

within the family Pieridae and Hesperiidae were sampled, although with low species 

representation. Among the family Papilionidae and Nymphalidae, only one subfamily each 

was not represented. Despite the most diverse family in Borneo (Abang & Fauzi, 2004), only 

three subfamilies of Lycaenid family were recorded in Bako National Park. 

Figure 3 shows the cumulative number of captured species in 12 sampling days in 

Balm National Park. The increasing numbers of species throughout the sampling period 

indicate that further studies are still needed as a sampling period could perhaps reveal more 

species in the area. 
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3: The cumulative number of captured species in twelve sampling days III Bako 
Park. 
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