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Comparison of the Harp trap and Mist net Trapping Techniques for Chiropteran 

Diversity and Abundance around Fairy Cave Limestone Area, Bau Sarawak 

Neuchios anak Jub 

Science and Animal Resource Management 

Faculty of Resource Science and Technology 

UNIMAS 

ABSTRACT 

This study was carried out to compare the diversity and relative abundance of Chiropterans 

captured in four-bank harp traps and mist nets in order to identify the most effective technique for studying 
bats around Fairy cave limestone area, Bau Sarawak. A total of 150 bats from 23 species of four families 

were captured using 10 mist nets and five four-bank harp traps at one selected site of disturbed habitat at 
five occasions between July and September 2003. To avoid bias, all the capture devices were set regularly 
on 100 total efforts. Microchiropteran dominated the whole study with a higher relative abundance of 57.3 
00 (17 species). The most frequently caught species was Penthetor Iticasi of Megachiroptera and 
Hipposiieros 

, galeritus of Microchiroptera which comprised 24.7% and 14.7% respectively of the total 

captures. The daily accumulation curve showed signs of levelling out from the fifteen sampling-nights. 
Statistical analysis shows that diversity index in harp trap (H'=1.10271) is significantly higher compared to 
that in mist net (H'=0.63027). Fisher Exact Test of Significance showed that there is a significant different 

on species (X'=9.882, p<0.05) and individuals (X2=62.487, p<0.05) of chiropteran captured between four- 
hank harp traps and mist nets. 

Key word: Comparison. Chiropteran, four-bank harp trap, mist net, statistical analysis. 

ABSTRAK 

Kajian ini te/ult dijalankan untuk menthuat perhandingan di antara kepelbagaiun dan kelintpahan 

re/atijChiropterct di clalam perangkap harp entpat-lapis dengan jaring samar, di dalunt usaha untttk 
mengcncclpa. sti tcknik tcrhaik tmtuk mmngkc{ji kelawar di kawasun buttt kapur Gua Pari-pari, Batt Sarawak. 

. S'cjuntlcrh 150 kelasrar daripada 23 spcsies clan emput fami/i telah berjgva ditangkap ntenggunakan 10 
juring 

. suntar dun lima perangkap harp di sattr habitat terganggu rang telcrh dipilih sepanjang lima 
kerja/apungua vung dij'alankan her/ainun di antara . lu/ai 2003 seltingga September 2003. Untuk 

morgc/ctkkan herat sebeluh di dalant persampelun data, kesemua kacdah tangkupan teluh dipasang padcr 
atururt 100 jaring-ntalam ataupun perangkap-malant. Microchirroptera rnendomina. ci keseluruhcnt 
tan9kapun dens, >an kelimpahun relatif sehar>. vak 57.3°b (17 spesies). Spesies yang paling hanvak sekali 
ditangkap ialah Pertlhetor lucusi daripada Megachiroptera dan Hipposideros galeritus daripada 

. 1licrochiroptera iaittt 24.7°� clan 14.70n nta. cing-masing clari ke. seluruhan tangkapan. Lengkungan 

aktunttlatijItarian telalt ntenunjukkan . compel di kawasan kajian ac/alah ntencttkttpi. . 4nalisis statistik 
mentutjukkan indck dirersiti perar>gkap harp (H'=1.10271) secara signi/ikannva adalah lehih tinggi 
daripadu jaring . sumar (H'=0.63027). Kaedah pengiruan Fisher pula menunjukkan hahasaa terdapat 
pcncc_aart di dulant jttmlcrlt spes"ic. s (X2 =8.882, p<0.05) dan individu (X"=62.487, p<0.05) yang ditangkap 
di unturcr kedua-dua kaeduh tersehut. 

Kater knnci: Perhandingan, Chiroptera, perangkap harp empat-lapis, faring saurar, analisis . statistik. 
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1.0 INTRODUCTION 

Sarawak covers an area of about 124,449.5 square kilometres, bordering the 

territory of Indonesia's Kalimantan in the south and Brunei Darussalam in the north east 

(Department of Statistics, Malaysia, Sarawak, 2001). It is situated in Borneo; the third 

largest island in the world which covering 746,337 km2 and support one of the richest 

assemblages of fauna with 221 species of mammals including 98 species of bats 

(Abdullah and Hall, 1997). In Peninsular Malaysia, forty two percent of its mammalian 

species are bats (Medway, 1983; Mohd-Azlan et al. 2003) accounting 93 species of them. 

1.1 Chiroptera 

The order Chiroptera comprise the second largest order of mammals after 

Rodentia and are primarily a tropical group (Koopman, 1970) with 177 genera, 925 

species and this diverse group of mammals is divided into two suborders; Megachiroptera 

and Microchiroptera (Wilson et al. 1996). Generally, the most obvious and unique 

distinctive feature that Chiroptera have is the capability of flight. They are the only 

mammals that have this capability, which is granted to them by skin membranes that 

extend out from the side of their bodies and their tails to connect their limbs with their 

main bodies. The forearms and fingers have been adapted to support these membranes, 

with long extended fingers and slender bones. The entire body of the Chiroptera is 

designed for flight, with flattened ribs, an extremely well supported shoulder girdle and 

clavicle, and a rigid sternum (Laurence, 2001). 

Megachiroptera consist of four families, Pteropodidae, Harpyionycterinea, 

Nycticneninae and Macroglossinae. Megachiroptera or fruit bats feed on fruits, nectar, 

1 



leaves and flower (Corbet and Hill, 1992). It can be found throughout the Old World 

tropics and sub-tropics from Africa through southern Asia to Australia and on islands in 

the Indian and western Pacific Oceans. It distinguished from the Microchiroptera by 

having a simple external ear with its edge forming an unbroken ring and by having a 

second finger or second digit (Appendix La) that is relatively independent of the third 

finger (third digit) and which usually bears a small claw. Obviously, they do not posses 

any nose leaf and a small structure inside the ear called tragus that often well developed 

in Microchiroptera. The tail membrane is usually narrow and the tail generally short or 

absent, although it is moderately long in Notopteris sp. The eyes are generally large in 

contrast to the Microchiroptera that have small eyes. Megachiroptera has good eyesight 

even at night. Francis (1989) noted that Megachiroptera rely entirely on vision for 

navigation and it is unlikely in the darkness of the forest understory that they could detect 

either mist nets or traps before hitting them. Sometimes the smell also appears to be the 

major locational senses. 

Echolocation, a method of orientation using ultrasonic sounds emitted through the 

nose or mouth, is universal among the Microchiroptera but is with few exceptions, 

unknown in the Megachiroptera. It present in some Rousettus sp. and perhaps 

Epomophorus sp., and the acoustic orientation signals produced are rather crude and are 

made by a different mechanism from those in the Microchiroptera (Rhinolophidae, 

Hipposideridae and Vespertilionidae). The grinding teeth of most species are large and 

flat to allow them to chew fruit. Nectar and flower feeders have relatively lighter jaws 

and smaller teeth, and usually have narrow, elongated muzzles and long tongues to allow 

them to probe deep into flowers (Mickleburgh et al. 1992). 
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In Indomalayan region, Microchiroptera consist of seven families that are 

Emballonuridae, Megadermatidae, Nycteridae, Rhinolophidae, Hipposideridae, 

Vespertilionidae and Molossidae (Corbet and Hill, 1992). Microchiroptera are the 

carnivorous that feed on insects, small reptilian and small mammalian (Corbet and Hill, 

1992). Most of Microchiroptera are insect feeders. The distributions are in all areas of 

the world apart from the Arctic and Antartica and some isolated oceanic islands 

(Mickleburgh et al., 1992). Microchiroptera or insectivorous bats have a small eye and 

are renowned for their ability to orient and hunt using echolocation (Wilson et a!. 1996). 

Harrison (1964) noted that horse-shoe bats are more wholly nocturnal than most species, 

possibly because of the greater efficiency of their echo-location mechanism. Vocal 

sounds emitted through the nose or mouth by a bat in flight bounces off surrounding 

objects, effectively giving them a sensory system analogous to radar. This extra sense 

allows bats to avoid running into obstacles at night and to detect the position of flying 

insects or other potential food sources (Laurence, 2001). 

There are 42 species of Microchiropterans had been recorded in Borneo and 

probably many more to be found (Harrison, 1964). The insectivorous family 

Vespertilionidae (little brown bats) occurs throughout temperate and tropical areas and is 

the largest and most widely distributed family of bats (318 species). The insectivorous bat 

usually have ear margins beginning and ending on the head, nose leaves present or 

absent, never with claw on the second digits, interfemoral membrane well developed and 

tail usually long (Payne et al, 1985). In Peninsular Malaysia, Francis (1989) found that 

all insectivorous bats caught in his study have sharp cutting edges of teeth with which 

they readily chewed holes in nets and enables them to escape. 
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1.2 Mist Net 

Mist net is the most common method used for capturing bats in flight and can be 

deployed in a variety of situations. It is constructed from a mesh of fine synthetic fibers 

(monofilament nylon, braided nylon, or braided Dacron polyester) supported by a 

rectangular framework of braided nylon or Dacron and a variable number of trammel or 

horizontal shelf cords (Appendix l. b). 

The net frame and trammels are tied so that when the net is properly set, it forms a 

capture area perpendicular to the ground with four long horizontal pockets made from 

fine netting. Nylon or cotton loops are attached to each trammel and to the top and 

bottom cords so that the net can be secured to poles or other supporting structures (Payne 

et al. 1985). 

Generally bats are captured when they fly into the net pocket, from which they are 

usually unable to escape (Wilson et al. 1996). Most of the bats captured in mist net are 

Megachiroptera because they can hardly detect the mist net than the Microchiroptera that 

have echolocation apparatus to detect the mist net. Although these Megachiroptera have 

good eyesight but they can easily captured in the mist net because they fly very fast 

(Payne et al. 1985). The major advantages of using mist nets are that they are very easy 

to deploy, relatively low cost and portability (Francis, 1989). The disadvantage of this 

type of net is many species of insectivorous bats can detect and avoid them using their 

echolocation system by flying parallel to or over nets (Abdullah and Hall, 1997), those 

which get caught usually escape by chewing the net and fly away unless the net is 

watched closely (Payne et al., 1985). Therefore, nets must be tended constantly and that 

captured bats, when they become entangled, must be removed individually (Wilson et al. 
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1996). Besides requires constant attention, mist net also may soon become damaged and 

entangled bats to such extent that rapid handling of large numbers is impossible (Tuttle, 

1974). 

Setting nets higher in the canopy can increase the success of capturing highflying 

bats (Ministry of Environment, Lands and Parks, 1998). The environmental factors also 

may influence the effectiveness of mist netting. The mist net will billow in the presence 

of wind that will make it detectable, thus decrease the capture rates. In addition, rains also 

adhere to mist nets, rendering them more visible to bats (Ministry of Environment, Lands 

and Parks, 1998). Mist net on the other hand, can be used to quickly survey the birds of 

an area, providing a variety of data on species composition and abundances (Karr, 1979). 

1.2.1 Net types 

To capture small bats, nets made from monofilament fibres are preferred because 

it is finer than those made of braided nylon or dacron. However, bats are difficult to 

remove from monofilament nets and the nets are easily damaged and more difficult to 

repair than braided nets (Wilson et al. 1996). 

Generally, mist net are available in the length of 5.5 m (18 ft), 9.2 m (30 ft), 12.9 

m (42 ft) and 18.5 m (60 ft) that range from approximately 2.1 m to 2.4 m high when set 

(Wilson et al. 1996). 

1.2.2 Net poles 

Obviously, net poles can be fabricated from almost any lightweight and sturdy 

material. Connectors (20-30 cm long solid aluminium shafts that fit the inside diameters 
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of poles) are made to join lengths of pole to make sections of the necessary length 

(Ministry of Environment, Lands and Parks, 1998). 

1.2.3 Nets deployment 

Mist net are generally deployed successfully at almost any site where bats are 

expected to fly such as near roost, at water holes and feeding sites and along flyways 

(animal or human-made trails, natural forest gaps and mountain ridges). In this project, 

productive netting sites are identified in advance of netting with acoustic surveys of echo 

locating bats. The configuration in which the mist nets are deployed will largely depend 

on the type of habitat. There are a variety of combinations in deployment (Appendix 1. c). 

1.3 Harp Trap 

The original harp trap (two-bank harp traps) was designed by Constantine in 1958 

to capture Mexican free-tailed bats (Tadarida brasailiensis) (Wilson et al. 1996) and later 

modified by Tuttle in 1974. Harp traps will stops bats from flying and trapped inside a 

vertical strand of fishing line and slide onto the holding bag. The Constantine trap did not 

harm the bats and required no attendance. However, the structure is a bit bulky and too 

cumbersome to be call as a portable trap. Therefore, Tuttle (1974) had developed a 

collapsible bat trap that can be easily carried and assembled. 

This trap consisted of a large rectangular frame usually made of aluminium tubing 

(Francis, 1989), crossed by four vertical wires of nylon lines (Appendix 2. a). There are 

two detachable hips, which support four adjustable legs and the bat-collecting bag. The 

corners were welded to the horizontal poles in some trap and were detachable in others. 
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The assembled trap measures 200 cm by 150 cm (not including the height of the legs) 

(Tidemann and Woodside, 1978). The frame consists of two crossbars and two series of 

detachable upright-hips, which fit together to form the rectangle. A clamp on each section 

is used to male the frame rigid. The four legs are adjustable length and fit into the hips. 

Attached to the bottom of the frame is a canvas bag, lined with polyethylene (Ministry of 

Environment, Lands and Parks, 1998). The bag is made of strong calico or lightweight 

canvas. The bottom edge of the plastic hangs inside the bag, free of the outer material, so 

that bats can roost between the two layers. The bag is hung from the bars on the hips by 

two tubes, which fit through sleeves at the top of the bag (Wilson et al. 1996). 

All traps were strung with 0.20 mm diameter (2.7 kg test) nylon fishing line, tied 

just barely taut. Lines were spaced 2.5 cm apart within each bank and banks were 7.5 cm 

apart. Tension will be applied by gently pulling the line carrier that is going to be lock at 

the crossbar of the frame. To maintain tension, the wires were attached at each end to 

spring coils, spaced about 2.5 cm apart. The trap could be dismantled into a bundle about 

160 cm long and 15 cm in diameter, and weighing 6-8 kilogram. Disassembly of the traps 

took 5-10 minutes. The lines carriers are rolled onto the bottom carrier of each bank 

which then be split into four parts. The bundles of rolled lines must be folded inside the 

bag to prevent damage during transport. Then, the collapsed sections of the trap and the 

folded bag can be tied together into a bundle. This design had an advantage over that of 

mist nets, because it eliminated the tedious task of extracting each bat separately. 

Constantine's trap and other harp traps work on the principle that the wires cannot be 

easily detected visually or acoustically by approaching bats. 
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1.3.1 Placement of harp trap 

In order to easily capture the bats, harp traps are usually set near the openings to 

caves, buildings or tree hollows where bats roost (Wilson et al., 1996) (Appendix 2. b). 

Natural channels which bats may pass such as sheltered roads, overgrown trails, along 

slowly flowing streams, between rock and trees faces, over waterholes and at roost 

entrances are the best place to set the traps (Tidemann and Woodside, 1978). It also can 

be put across flyways such as narrow path or small streams (Payne et al. 1985). 

1.3.2 Trap advantages and effectiveness 

The major advantages of using harp traps are that they are less labours intensive, 

do not require constant supervision and they can be used to catch species that tend to 

avoid mist nets especially Microchiropterans. In addition, workers need not faced with 

entangled bats and the possibility of causing them harm, as is often the case when mist 

net is used. Furthermore, once in the bag, the bat is protected from weather and most 

predators (Tidemann and Woodside, 1978). The tension of the vertical wires and the 

spacing of wires between the frames must be standardized because just a slight 

adjustment in width between the frames would affect the trap's effectiveness (Tuttle, 

1974). 
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2.0 LITERATURE REVIEW 

2.1 Previous Studies on Harp Trap and Mist Net Trapping Techniques 

According to Laval and Fitch (1977) in Francis (1989), two-bank harp traps were 

found about 1.7 times as effective as net in Costa Rica. However, according to Tidemann 

and Woodside (1978), in Australia, two-bank harp traps were found about 10 times more 

effective than the mist nets at catching small to medium-sized Vespertilionids and 

Rhinolophids. 

The original harp traps had a single bank (row) of wires and were effective for 

capturing fast flying bats such as Molossids but not for more manoeuvrable species such 

as Rhinolophidae and Vespertilionidae (Francis, 1989). Two-bank harp traps are not very 

effective for capturing large bats especially those that fly above the forest canopy 

(Wilson et al. 1996). In Pasoh Forest Reserve in Peninsular Malaysia and Sepilok Forest 

Reserve in Sabah, northern Borneo, Francis (1989) had developed four-bank of harp traps 

and found that four bank harp traps were 2-6 times more efficient than two bank traps. 

According to Francis (1989), Megachiropteran was captured at similar rates in 

traps and nets but Microchiropteran were captured nearly 60 times more frequently in 

traps. His personal observation indicated that fewer bats flew straight through four-bank 

traps than two-bank traps and that's lead him for a suggestion that larger species bat have 

sufficient momentum to force their way between two banks of line, but insufficient to fly 

through four. Mohd-Azlan et al. (2000) had reported a total of 78.3% of 184 captures of 

bats from three families (Pteropodidae, Rhinolophidae and Vespertilionidae) was in harp 

traps in Air Hitam forest Reserve, Selangor. Sulaiman (2000) had recorded 155 
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individuals of 16 species using harp trap and mist net in three localities in Sabah (Bukit 

Tawau, Porong Hot Spring and Kinabalu National Park). 

The short-nosed fruit bat (Cynopterus brachyotis) was found occurring in both 

aerial walkways in Sabah and Sarawak and was the most abundant species netted in the 

canopy at Lambir and Macroglossus sp. was common at Poring (Rahman and Abdullah, 

2002). Mohd-Azlan et al. (2000) recorded a total of 15 species of bats from three 

families (Pteropodidae, Rhinolophidae and Vespertilionidae) which amounting to 184 

captures in Air Hitam Forest Reserve, Selangor. 

2.2 Geography of Limestone in the Study Area 

In Bau limestone formation, only about half of the limestone outcrops is occupied 

by hills with accessible caves. Most of the caves are in limestone, which irrespective of 

their stratigraphical or geographical position, contain more than 95%, Calcium 

Carbonate. Thin beds of shale and rows of chert nodules occur in a few of a limestone 

beds in Selabor area, Bau and Serian districts of west Sarawak (Gobbett, 1965). 

According to Wilford (1964) in Gobbet (1965), the cave in Bau-Serian including 

the Fairy caves surroundings is occur in the limestone hills lying in the generally narrow 

belt extending from the Kalimantan border about 14 miles southwest of Bau, to Bau and 

from there along part of the valley of the Sarawak Kiri and then southwest to the Kayan, 

upstream from Tebakang. The limestone in which the caves are found is of the upper 

Jurassic to Cretaceous age. The thickest lenticular limestone beds are exposed near Bau, 

where some are at least one thousand feet. The content of Magnesium Oxide in fine- 

grained poorly bedded and jointed rock of high purity may exceed to 1%. Faults are 
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common and minor acid intrusions cut the limestone, particularly near Bau and Subang 

(Gobbett, 1965; Wilford, 1964). 

2.3 Bat Ecology and Distribution in Limestone Area 

There are many caves worldwide which contain large numbers of bats (Hall, 

1994). The earliest bats fossil comes from the Eocene, approximately 60 million years 

ago. Megachiroptera are first represented in the fossil record in the Oligocene about 35 

millions years ago. Generally, bats comprise a large, widespread, successful order which 

is, however, primarily tropical with a relatively poor representation in temperate, 

particularly cool-temperate regions. All bats can fly and as a result tend to cross narrow 

water barriers more easily (e. g. Pteropus vampyrus) than do other non-aquatic mammals 

or most flightless terrestrial vertebrates. However, wide stretches of ocean do pose 

serious barriers to bat dispersal. These attributes of bats had probably already been 

attained by the end of the Eocene and were certainly already well developed by the 

beginning of the Miocene, when the separation of New and Old World tropical zones 

were completed. Since then the bat faunas of the eastern and western hemispheres have 

evolved largely independently. It may be that exchange of species between the Indo- 

Malayan and Australian region was facilitated by new island building in the intervening 

area, although it is uncertain how much of this there was (Koopman, 1970). 

Almost all limestone hills have caves of various sizes. Some of the caves and 

overhanging cliffs provide convenient habitation for bats. The limestone has a distinct 

flora and fauna that quite often differs from hill to hill (Aw, 1978). Soil in limestone 
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forests is very thin, comprising silt or clay loams mixed with limestone gravel in crevices 

and between boulders (Rahman and Abdullah 2002). 

According to Bullock (1965), bats in limestone area that lives in cave is one of the 

major interests in the field of biology. Furthermore, the contribution in this field 

including some general considerations in cave ecology may also leads to the taxonomic 

account of one of the most important groups of cavernicolous animals, the bats. 

According to Rahman and Abdullah (2002), swiftlets (family: Apodidae) and bats 

(mostly insect bats) are known to occur in limestone habitats because of the presence of 

caves. 

2.3.1 Roosting sites in Limestone Area. 

Generally, bats roost in trees, caves, under eaves, in mines, rock shelters, crevices, 

buildings and among boulders. Balionycteris maculata in Peninsular Malaysia roost in a 

crowns of epiphytic ferns or old termite nests in trees, C. brachyotis under dead palm 

leaves in Philippines, Cynopterus horsfieldii in rock shelters in Borneo and Cynopterus 

sphinx in tree hollows or aerial roots of banyan in India (Mickleburgh et al. 1992). High 

abundance of C. brachyotis and Aethalops alecto in Kayan Mentarang National Park, 

East Kalimantan Indonesia is also due to the availability of suitable roosting sites such as 

epiphyte ferns and wild palms in the forest (Mohd-Azlan et al. 2003). 

Cave-roosting bats may be found in brighter areas close to the entrance (P. lucasi 

in Peninsular Malaysia) or in the darker areas (Rousettus lanosusi in Eastern Africa). 

Roost site fidelity is generally high in those genera that roost communally. Thus, cave 
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roost of Eonycteris, Notopteris and Rousettus may be occupied for many years as may 

tree roosts of Eidolon, Epomopherus and Pteropus (Mickleburgh et al. 1992). 

2.3.2 Source of Food in Limestone Area. 

In limestone area, Megachiroptera feed almost exclusively on plants, taking floral 

resources such as nectar, pollen, petals and bracts, fruits, seeds and leaves (Mickleburgh 

et al., 1992). While, Microchiroptera feed mainly on insect, small mammals and small 

reptiles (Wilson et al. 1996). Plant genera are visited by a wide variety of bats. Bats will 

feed on flowers like Ceiba and Ficus, and on fruits of certain genera such as Musa 

(Musaceae) (Gardner, 1977). Nectarivorous bats such as Macroglossus minimus is 

recorded feeding on the nectar and pollen from flushes of flowers in the canopy 

(Abdullah and Hall, 1997). 

Sometimes, a few flowers may be associated with a single bat species and certain 

plants play a major role in bat nutrition. The most obvious are the figs (Ficus sp. ), a 

genus of the greatest importance to frugivorous animals throughout the world 

(Mickleburgh et al., 1992). One critical feature of the biology of certain figs is the 

unusual fruiting phenology, fruiting occurring asynchronously, and each tree fruiting 

every 6-12 months (Mickleburgh et al., 1992). 

It is difficult to ascertain the actual quantities of food consumed each night by bat. 

The distribution of bats is largely dependent on the spatial and temporal variation of their 

food resources. Some bats may roost singly close to their food, whereas others may roost 

in great colonies from which they must fly long distances to feed (Mickleburgh et al. 

1992). 
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2.3.3 Predators in Limestone Area 

Bats particularly in limestone area have a number of natural predators. A variety 

of birds of prey, both Falconiformes and Strigiformes, various reptiles including snakes 

and large lizards, and some carnivorous mammals prey on them (Pierson and Rainey, 

1992). Predators may influence both feeding and roosting behaviour but they seldom 

cause serious loss to populations (Marshall, 1983). 

2.4 Bats Protection Status 

Bat has it protection status both at national and international levels. Malaysian 

federal government, under its Protection of Wildlife Act of 1972, partially protects and 

prohibits or regulates possession or national trade and international trade of any species 

of bats (Anon, 1972). In Sarawak, bats are listed as protected animals in schedule one 

(section 2(1), part II) of Wildlife Protection Ordinance 1998 (Anon, 1998). 

In October 1989, CITES (The Convention on International Trade in Endangered 

Species of Wild Fauna and Flora) member states approved proposals to include seven 

species of fruit bats in CITES Appendix I and all six species of the genus Acerodon and 

the remaining Pteropus species in CITES Appendix II. Appendix I listing provides for a 

prohibition on international trade in the most threatened species, while Appendix II 

listing provides for regulation of international shipments. 
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2.5 Geography and Vegetation of Sarawak 

Most of Sarawak is consisted of geologically young sedimentary rocks, including 

sandstones, mudstone and limestone. The state has many large river systems that appear 

to be natural barriers to spread of mammals (Payne et al. 1985). Most areas receive 200 

to 400 cm of amount of rainfall per year, with an average of at least 10 cm in most 

months. Mean temperature is roughly the same almost in all areas, with a typical daily 

maximum of 30° C in the lowlands (Department of Statistics, 2001) 

Natural vegetations in Sarawak are the evergreen rain forest of various types. 

Trees of family Dipterocarpaceae which includes most of the commercially important 

timber trees are dominated the areas of tall lowland and hill forests up to about 1000 m 

altitude. This lowland dipterocarp forest supports the highest diversity of mammals 

(Payne et al. 1985). 

2.6 History and Socioeconomic of Bau 

According to Preliminary Count Report for Urban and Rural Areas, Population 

and Housing census of Malaysia (2000), in Yearbook of Statistics, Sarawak (2001), Bau 

is consider as a rural area. Bau district has an area of 884.40 square kilometres, 0.7% of 

Sarawak total area and had a population of 42,132 people (Department of Statistics. 

2001). The majority of them are the Bidayuh, followed by Chinese and the Malay. Bau 

district was established in 1820; hence, it is seven years older than Kuching city. From 

the early years until recently, Bau was famous for its rich mineral resources such as 

mercury, antimony and gold (Foh, 1999). 
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Bau district has a few famous caves namely Fairy Cave, Wind Cave and Ghost 

Cave. During the weekends, people from the district itself and the surrounding area as 

well as tourist go to the caves for picnic, rock climbing and swimming (Foh, 1999). 

Besides producing minerals and as a tourist destination, palm oil, rubber, pepper, bird 

nest and other agricultural products are also produced in this district (Foh, 1999). 

2.7 Problem Statement 

Bats have been the subjects of relatively few studies and our knowledge of them 

lags behind that of other more conspicuous mammals. These are because of bats 

nocturnal nature and their ability to fly (Ministry of Environment, Lands and Parks, 

1998). Bats distributions tend to be very patchy in space because they often aggregate in 

colonies, usually non-territorial and are highly mobile. Many techniques and sampling 

protocols used to assess habitat use or abundance for other animals are therefore 

inappropriate for bats (Ministry of Environment, Lands and Parks, 1998). For bats, the 

common capture methods are mist net and harp trap. 

In general, bats are hard to catch. Although there are techniques that have been 

developed for collecting bats in flight, all have limitations and sometimes produce little 

reward (Tuttle, 1974). Both mist nets and harp traps are effective for capturing bats at 

ground level, at different heights in the sub canopy, and high in the forest canopy but one 

or the other may be more effective for certain taxa or sizes of bats (Wilson et al. 1996). 

Types of capture method is one of main factors that lead to difference in captured 

rate of bats in terms of diversity and abundance. Utilization of harp traps may yield more 

entomophagous species as these species could detect the mist net via its echolocations. 
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Therefore, the use of both methods in this research may represent the diversity of 

Chiropteran species present in Fairy cave limestone area more accurately. 

The physical obstacle, the nature walkway construction, restricted workspace, 

forest phenology, animal flight path in relation to slope and tree stand, animal behaviour 

or the combination of several factors could also influence aerial mist netting data. To 

select the net station, physical obstruction such as large branches and dense crown were 

normally avoided and open surrounding or flyway would be selected on the walkway 

(Abdullah and Hall, 1997). 

This project is to compare the effectiveness of four-bank harp traps and mist-nets 

because such information is not available for Borneo limestone area. 

2.8 Objective and Hypothesis 

2.8.1 Objective 

1. To make a comparison on diversity and relative abundance of Chiropterans 

captured in four-bank harp traps and mist nets in order to identify the most 

effective techniques for studying them. 

2.8.2 Hypothesis 

HOB : There is no significant difference on species and number of 

Chiropteran captured between four-bank harp trap and mist-net. 

HA : There is a significant difference on species and number of 

Chiropteran captured between four-bank harp trap and mist-net. 
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