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Birds Diversity at Different Elevation of Mount Serapi (Kubah National Park), Sarawak 

Nur Suhana bt Razali 

Animal Resource Science and Management 

Department of Zoology 
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Universiti Mallaysia Sarawak 

ABSTRACT 

This study was carried out using mist-netting method to compare the diversity of birds at lower, middle and 
upper elevation and also to update the list of birds at Mount Serapi. From the total effort was with 5160 net 
hours, 355 individuals from 58 species were captured. The most dominant species at every elevation is Little 
Spiderhunter with total of 47 individuals. Species richness and Shannon Weiner diversity index were not 
significant different between elevations studied. However there were differences in species composition . For the 
checklist, this study has added another II species to Mount Serapi bird list. Eleven species are categorized as 
near-threatened and 4 species are endemic to Borneo. 

Key word: Birds diversity, species richness, elevation. 

ABSTRAK 

Kajian ini telah dijalankan menggunakan kaedah jaring kabut untuk membandingkan kepelbagaian burung di 
altitud rendah. tengah dan puncak dan juga untuk mengemaskini senarai burung untuk Gunung Serapi. Dari 
usaha 5160 jam penangkapan. 355 ekor burung mewakili 58 spesis telah ditangkap. Burung yang paling banyak 
ditangkap di setiap altitud ialah burung Little Spiderhunter dengan jumlah keseluruhan 47 ekor. Kekayaan 
spesis dan indeks kepelbagain Shannon-Weiner menunjukkan tiada perbezaan antara ketiga-tiga altitud. Namun 
terdapat perbezaan dari segi taburan specis di setiap altitud. Untuk senarai burung di Gunung Serapi. terdapat 
11 tambahan specis baru. Sebelas spesis di kategorikan sebagai hampir terancam dan 4 spesis endemik di 
Borneo. 

Kala kunci: kepelbagain burung. kekayaan spesis. altitud 



1.0 Introduction 

Mount Serapi is the highest peak of the Matang range in South -West Sarawak 

(Gregory -Smith, 1997) with a 912 meter peak. It is located in Kubah National Park 

(NP) off Matang Wildlife Centre. The Park is well known for its rich variety of palm 

species in Borneo. The weU built tar road leading to the peak of Mount Serapi offered 

a precious opportunity to observe any elevational changes in fauna such as the bird's 

diversity pattern from the bottom to the top of the mountain. 

To date some 580 species of birds have been recorded in Borneo (Davidson and Fook, 

2001) while in Malaysia 702 (Davidson et ai., 1989) species of birds has been 

recorded with 282 species in the low lands and hill forest compared to 96 species in the 

montane forest. Sarawak has 533 species with 31 that are endemic to Borneo and 24 of 

it were endangered under IUCN list (Sreedaran, 2004). Meanwhile at Mount Serapi 

(Gregory-Smith, 1997) reported 125 species with four that are endemic to Borneo. 

Species diversity along the elevational gradient is of great interest among ecologist 

worldwide as species occurrence varies with e1evational band (Lammert ink, 2003). In 

this regards the birds taxa had received more attention as they are easier to observe. 

Species diversity pattern on mountains usually decrease with increasing elevation as 

the size of area reduces with altitude (Navarro and Adolfo, 1992). However other 

patterns have also been reported. Thus the birds' diversity pattern is complex and 

unique according to its given locality. Most of elevational diversity study had been 

d ne at the mountain with altitude above a 1000m and less attention given to Lower 

Mountain. In Sarawak, there were very few studies on birds that really focused on 
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elevational changes other than Tuen et al. (2000) at Mount Santubong. In this study 

the species diversity at mountain with an elevation less than a 1000 m were not 

affected by elevational but probably other ecological factor. At Mount Serapi, their 

avifaunas have received less attention and very few papers being publish in this 

regard. Gregory-Smith (1997) had study the birds throughout elevation, however his 

study was too brief where he just note the birds and its elevation but enough to give an 

early basis on birds at Mount Serapi by elevation. With this basis information in 

hands, the current study will go a bit detailed at the e1evational change in bird' s 

diversity, distribution and habitat preference. Simultaneously, this study also intends 

to dates the available checklist at the mountain together with its conservation status. 

At certain points, birds similarity are expect with birds at Mount Serapi and Mount 

Santubong in regards of their proximity (about 30 km away) and height. Thus, the 

early assumption that pattern of birds' diversity with increasing elevation should be 

the same with Mount Santubong. 

Birds diversity study had become very important as its can be used as a measure to 

conserve the global diversity (Campbell and Reece, 2002). This interest is increasingly 

important due to current threat to biodiversity. While elevational diversity information 

will help to specify the conservation need of species by its elevational preference, so 

that a better conservation practice will achieved in future in Sarawak generally and 

Mount Serapi typically. 
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1.2 Objectives 

1. To compare the birds species diversity at different elevation 

2. To update the birds species checklist at Mount Serapi 

3. To identify rare and common species ofbirds at different elevation 
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2.0 literature review 

2.1 Factors affecting abundance and diversity of birds 

Bird's species become so adapted to its diet as their bills are modified according to 

their diet. Their diet are restricted to very few item or to single one, which sometimes 

any sudden changes or something happen to the food source will effect their survival. 

Birds can occur at every elevation due to their ability to maintain body temperature 

through endothermic heat production and have large and four chamber heart that 

support the demand of sustained activity high metabolism (O'connor, 1984). Even 

though, according to Nor (2001), species abundance mostly higher at the altitude with 

intermediate characteristic where highland and a lowland features overlapped. 

However, several types of plant diversity, rainfall and humidity must be in their 

maxima. While Storch et at. (2002) stated that birds distribution were rely on size of 

area (water bodies and meadows, mountain open habitat) where generally species 

richness of a species is expected to have negative relationship with elevation as higher 

mountain are usually smaller in land area, more isolated and simpler in vegetation 

structure. According to Diamond (1973), the body sizes of a few birds species also 

varies with altitudes but the variation may not be constant. 

Other factors that governed birds' diversity are the plant species and physical form, 

percentage of vegetative cover, and local variation in habitat structure. The upright 

distribution of vegetation provides a variety of foraging opportunity as plant species 

richness and diversity decreases with increasing elevation. However the tree density 

and small sizes trees increased inversely with elevation (Adam, 1997). Hence variety 

of species can occupy at a given habitat as each species of birds usually has its own 
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habitat preference (Gill, 1990) where its diversity tends to increase with the density of 

canopy structure (Aber and Melillo, 2001). Furthermore, with increasing elevation, 

temperature and the growing season for plant declines. This pattern will lead to 

general drop of productivity. Animals will follow this kind of pattern too as most of 

their diets are plant base (Begon et al., 1996). Thus food supply and abundance can 

govern the bird's diversity, distribution and also its breeding ecology (Wein, 1989: 

Sodh~ 2002). Since birds diversity and plant diversity is associated, plant relationship 

pattern with elevation can be use as a key factor in detennine the birds diversity. 

Some birds experience migrations due to their ability for active flight, size and 

homoeothennic (warm bloodedness) characteristic (Berthold, 1993). There were two 

kinds of migration occur in birds, latitudinal and elevational migration. In latitudinal 

migration there were two mode identified, short distance and long distance migration. 

As example some song birds, shorebirds, waterfowl and hawks practice short and long 

distance migration. Therefore species richness and distribution patterns are differ 

between migratory and sedentary birds (Lee et al., 2004). Elevational migration in 

birds is usually to avoid harsh weather condition and lack of food source (Berthold, 

1993). Thus, weather can also be and important factor on influencing birds species 

abundance on higher and lower elevational as some species moving either upslope or . 
down slopes according to season (DeS ante, 1990 cited in Purcell, 2002).Temperature 

and precipitation were also contributed to this as some species will also mowing 

upslope in years with light precipitation and down slopes in years with heavy 

precipitation .Birds in particular has two season, breeding and non-breeding season 

and their occurrence will much depend on this as the migration occur between 

seasons. Both types of migration occur on this regard, vary according species. 

6 



2.2 Pattern of birds species diversity with elevation 

The ecologist had recognized a few pattern of relationship between bird's speCles 

diversity and elevation across the globe. The most general patterns occurred is 

diversity decline with increasing elevation (eg. Shiu et at., 2003; Purcell, 2002; Kattan 

and Franco, 2006; Young et at., 1998) .This pattern arise regardless of method and 

times of the study but this patterned usually occurred at the mountain with a 1000 m 

elevation and above. Another widely accepted pattern is a Hump-shaped, where the 

diversity is peak at the intermediate elevation but lowest at lower and higher elevation. 

Thi pattern are supported by growing body of evidence to be accepted at wider 

variety oftaxa (Rahbek, 1995 cited in Sanders, 2003) 

Few other patterns had been reported on bird's diversity but less common. First is 

linear pattern where the bird's diversity is parallel with elevation (eg. Tuen et at., 

2000). Another recognizes pattern is the diversity is increase with elevation. However 

this pattern is more applicable for species density as the area decreases with elevation, 

so the chances for them to be observed or mist-netted is high. 

2.3 	 Previous study in Sarawak 

The most relevant literature on the birds of the Mount Serapi is by Gregory-Smith 

1997. During his study, 125 species of birds were recorded over about two years of 

observation and mist-netting. Forty two of the species were recorded at all elevation 

up to 800 m, while forty eight species were found over 800 meters. There were also 

fifteen species of sub montane. Gregory-Smith also found out that a number of 

lowland species were recorded above their normal altitudinal range and also twenty 

7 




,.... 
 ,. 

species which have wide ranging altitude were can only be found at altitude below 300 

m. 

Another significant study is at Mount Santubong which 30 km proximate with Mount 

Serapi by Tuen et al. (2000).The study had mist-netted a total of 118 individual 

representing 28 species of birds. It comprise 13 species from lower altitude « 1OOm 

above sea level), 12 species at the middle (>450 m) and 12 species at the summit 

(>800 m). The birds species diversity is parallel with elevation however the 

composition of birds species are differ from one altitude to another due to the site 

resource availability and there was only one species recorded at al elevation, Little 

Spider hunter .Like Gregory-Smith (1997), this study also had found a number of 

species above their normal altitudes. 

Sodhi (2002) had done a study at Gunung Gading NP and Matang wildlife Centre 

(locate off Kubah NP). At Matang, with a 1566 nethours total effort, a III individual 

with 27 species were mist-netted with 68 percent of the birds captured were 

considered as rare «2 individuals/IOOO mistnetting hours). While 147 individuals 

with 35 species mist-netted at Gading National Park (with 1661 nethours) and 69 

percent of its species were considered rare. The most common species at both areas is . 
Little Spiderhunter. 

Gregory-Smith (1999) captured a total of 102 species representing 29 families ofbirds 

during study on avian diversity at Kelabit Highland and the surrounding slope at 

Sarawak. The sampling covers the Kelabit Plateau averaging 1100 m altitudes, 

montane forest at 1250 m altitudes and surrounding slopes up to 1400 meters. There is 
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an anomaly founding during the studied which is 26 species considered as lowlands 

inhabitants were captured at 1100 meters and above in the area. Among the 26 

lowland species were Crimson Sunbird, White-Chested Babler and Scaly-Crowned 

and ten 0 f them are migrant. 

On regards of detennine factor affecting birds diversity, there were a few study done 

on understorey avifauna at nearby area like Bau subdivision such as by Rahman et at. 

(2004). The study were carried out at Bau on purpose of comparing the species 

diversity and relative abundance between disturbed and less disturbed area .There 

were 101 individual captured with 33 species. The study had concluded that there 

were no significant different in species diversity index between disturbed and 

undisturbed areas. 

Another study at Bau is by Kheng and Kong (2004) where the paper was based on the 

preliminary surveys on bird~ carried out in the limestones area. Overall 129 species 

were recorded with three endemic and submontane. The survey had concluded that 

species diversity is associated with habitat diversity. Tuen and Darub (1999) also had 

done similar study but in peat swamp forest at the edge of Universiti Malaysia 

Sarawak (UNIMAS) forest for about a year. The study was focuses on diversity and . 
abundance of birds and the result showed that the Little Spiderhunter is the most 

abundance species followed by Olive-Winged Bulbul. In addition, during the study 

there were severe haze phenomena occur on 1997 and the study had speCUlate that 

haze did affect understorey birds beside the air quality and habitat structure. 
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2.4 Previous study outside Sarawak 

There also a few studies at mountainous area outside Sarawak: such as Rahman et al. 

(2002) at Crocker range park .The study had reported 32 individual and 17 species of 

birds captured during seven days of sampling at two vegetation types. They had come 

into conclusion that there were no marked differences in bird's species composition 

and diversity between primary and secondary forest. Study at Sayap Kinabalu Park, 

Sabab by Rahman et al. (1998) captured 58 species of birds during four days of 

sampling. The park elevation is range from 150- 4000 m a.s.l. The main focus of this 

study is to detennined the density of birds in this area and had found out that the 

higher elevation studied were the area (transect) with the highest density (11-19 birds I 

hectares). 

Other local studies on birds diversity out side the Borneo region are such Lim and Tan 

(2000) .They had carried out a birds observation (using binocular and field scope and 

vocalization) in Belum forest Reserve (currently known as Belum Temenggor 

National Park), Perak. The study was done in the lowland and a hill forest with the 

purpose of investigates the diversity of birds and the occurrence of those with 

conservation interest. A total of71 species of birds were captured and had reaffirm the 

importance of Hulu Perak: for Hornbill conservation. Karim-Dakog et al. (1997) had . 
captured 91 birds' species during the study on UKM Forest Reserve .Of91 species, 34 

species were non- forest birds with Red Eyed-Bulbuls (13%) were the most abundant, 

followed by Yellow Vented Bulbuls (11 %) and Little Spiderhunter with 10%. 

To consider the bird's diversity pattern at a broad regional level, there were a few 

studies at Taiwan concerning on the effect of elevation to birds diversity. Two pattern 
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of birds diversity along elevation had been recognized, such as by Lee et al. (2004) 

which using quadrate method showed a hump-shape pattern .The birds diversity 

increase with elevation from sea level (10-64sp per quadrate), peaked around 200 m 

(43-76 sp) and decrease with elevation. Shiu et al. (2003) also showed the same 

pattern but the pattern change during the breeding seasons where the bird's diversity 

was peak at around 1500 m. However, the year round bird's species richness showed 

otherwise, where its declines with elevation above about 1500 m. 

Europe Region also showed diverse pattern of relationship as reported by a few 

authors. In Columbia, 47 species exist in high paramo zones, 270 at temperate 

altitudes, over 480 at subtropical altitudes (Gill, 1990). Able and Noon (1976) had 

done a study using observation method on avian community structure along 

elevational gradient in the Northeastern United State. The study showed a parallel 

result in species composition, richness and amplitude pattern along four elevational 

(1300-1550 m) gradient studied. This study also revealed that low elevation species 

communities contained higher proportion of rare species while at higher elevation 

communities showed greater dominance. Based on time transect method (series of 

observation) Purcell (2002) reported an inverse result which is species richness and 

abundance decreased with increasing elevation. 

In Andes, Columbia, Kattan and Franco (2006) revealed that overall birds species 

richness studied here were declined with elevation. While in slope with complete 

elevational gradient from lowland to mountain peaks, the decrease was monotonic. 

They also find out that the slope where the lower elevational belt is truncate was peak 

at mid. elevations. This study also pay special attention on the relationship between 
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number of species richness and area of the altitudinal belts and the result was a linear 

relationship and were contrast to previous study reported hump shaped pattern. There 

is a linear relationship between species richness and area but when sampling done over 

a larger ranges of areas, it produce curve (Beeby, 1993). 

Blake and Loiselle (1999) determined the effect of bird's species richness along an 

elevational gradient in the Cordillera, Costa Rica. The diversity were ranged from 50 

m a.s.l to 2000 m a.s.l. changed little from 50 to 1,000 m but was lower at 1,500 and 

2,000 m. Points count and mist-net method were used on six study sites with different 

vegetation and elevation. Nevertheless, both methods provided similar view of 

diversity pattern. Nonetheless, important differences existed in numbers and types of 

species represented .This study also found out that elevational migrant and threatened 

species occurred throughout the gradient. Study on understory bird's diversity at 

Tilarian Mountain in Costa Rica on elevation 700 m to 1700 m a.s.l. had showed that 

the elevational zone 650m to 750 m a.s.1 was the highest diversity while elevational 

zone range from 1500m to 1700m a.s.1 was the one with the lowest diversity (Young 

et ai., 1998). 

Chettri et ai. (2001) reported that bird's diversity along trekking corridor of Sikking,. 
Himalaya had negative relationship with elevation and the species richness and 

abundance were highest at open canopy condition compared to closed canopy. 

Bird's species may occur at different elevation at different seasons. This was clearly 

showed by Geospiza species study at isla Pinta (650 m a.s.1). During the early wet 

season, Difficilis sp. was most abundance at higher elevation, Fiuliginosa sp. at 

12 
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intermediate altitude while Fortis sp. is at lower altitude. Then, by the end of the wet 

season all species were most abundance at lower to intermediate altitude while at the 

end of dry season, all species were most abundance at higher region of the islands 

(Schluter, 1982 and Grant, 1984 cited in Wein, 1989). 
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3.0 Material and method 

3.1 Study area 

The study was conducted at Mount Serapi of Kubah NP.The Park has approximate 

area 2,230 hectares and dominated by a sandstone plateau which includes three 

mountains Mount Serapi, Mount Selang and Mount Sendok. Mount Serapi has the 

highest peak with 910 meters . The access to the peak is restricted. Hence the highest 

peak can only be access is to 800 meters. According to Gregory -Smith (1997), the 

area are isolated from other mountains ranges of Borneo low lying areas of peat 

swamp fo rest and cultivation. As overall the Mountain is covered by mostly lowland 

mixed dipterocarp forest and some heath forest. 

In order to compare the birds diversity at different elevation, the sampling was divided 

into lower (1 19 a.s.l), middle (400 m a.s.l) and upper (780 a.s.l). Every elevation were 

recognize base on the 'Pondok' available along the road side lead to the mountain 

available at Mount Serapi. A detail description of the site is given in Table 1. 
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Table 1: Brlefdescription ofthe location and conditions ofthe sampling site. 

Site Altitude Distance from 
headquarter 

coordinate Locality Main Vegetation Net 
replacement 

lower <100m near the park 
headquarters 

N Olu 36'5.61 E 
110° 11'43.2 

at Belian trail Lowland mixed dipterocarp-
Old secondary forest, tree 
height >30 m, dbh 30
60cm,sheltered from direct 
sunlight and strong winds. 

Both side of 
the trail 

I Middle >400m 1050 ft 

. 

N ofu 36'73 
E 110° 10' 58.3. 

Near the Pondok 
(Hut) selunsur 

Hill dipterocarp forest-
secondary forest. Tree height 
10-20 m, dbh 20-40 cm, 
sheltered from direct sunlight 
and strong winds, slopes 
abo ut 30 degree. 

Each site of the 
road-30 m 
away from the 
road-excluding 
difficult terrain. 

Upper >700m 5000ft 

- -

N 0I u 35'17.9 
E 11 0° 11' 19 

Around the viewing 
tower (highest 
accessibIe altitude) 
and below the post 
guard 

Mostly kerangas (heath 
forest) and lower montane 
forest -small, twisted and 
shorter tree, tree height 5-20 
m, dbh 10-50 cm. 

-

30 meters 
below the post 
guards, around 
the tower-
excluding the 
difficult terrain 

14 




'u at Khid mat Ma I 3 A ad f 
UNIV 'RSITl MALAY lA SARAWA$ 

1()(1 KoUl. Samarahao 

KUBAH NATIONAL PARK 

Eleviltions in m ilbove seil level-'-'-'- KUBAH NATIONAL PARK boundary 
o -15mFootpath 

Road 15-250m 

HQ = National Parte Headquarters 250 - 500 m1/ Waterfall 
MWC = Matang Wildlife Cenire 500 -150 mC. ViewpointMFP =Matang Family Parte 

ilbove 150 m1 = Summit Trail 

2 = Main Trail 

3 = Waterfall Trail 
 6, 7 8c 8 = Matang Wildlife Trails 
4 =Selang Trail 
5 =Ulu Rayu Trail 

Figure 1: Map showing the location of Kubah National Park and Mt Serapi (Taken 
from:http://www.tlrtry.arawak.gov.my/forweb/np/np/kubahpiC/kubah 
map.gif) 



3.2 Methodology 

Samplings were done for nine days starting from 27 till 151 August 2006 and 

tid till 6th December 2006 .Mist- netting method were chosen as mist-netting 

remains the only rapid avian sampling method for understory avifauna in 

tropical forests (Sodhi, 2002). At each study sites, 20 mists- net (2.5 m x 12m, 

36mm mesh) with four shelves (pockets) were set up randomly at each 

elevation studied. The nets were deployed at least 0.5 m above the ground 

(Rahman et ai, 2002) and being supported by adjustable aluminum poles or 

wooden poles with about 5 meter in length .At each site the mist- net were 

deployed randomly at suitable area. Distance of mist- net was not too closed 

and approximately 10-20 meter from each other. Every mist-net were labeled 

according to its locality and were checked at two hours interval start from 

7.00am as the birds activity was higher within three hours after sunrise 

(Raman, 2000) and closed just before the dusk (5.30- 6.00pm) and reopen on 

the next day. Nets were open and closed every day only at middle site, while 

the other two site were remain open as the net were used to catches the bat 

during the night time. There were times were the nets were closed during the 

day time due to the heavy rain and reopen as soon as the rain stop. Thus the 

total effort of the sampling is 5160 net hours. 

3.3 Specimen handling and processing 

Every bird captured were released properly from mist net to avoid injury. 

Before starting to release the birds from mist net, one must determines which 

way it went in. The birds were removed from the nets starting by their legs, 

followed by wing and body (McClure, 1 988).Once the birds release from mist 

net, it was be kept for a while in cloth bag before continuing with other 

procedure. All captured birds were immediately identified based on 

16 



