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ABSTRACT

Malaysia has become one of the most important 
countries that produce and supply the world’s palm 
oil. The oil palm industry has emphasised the need 
for the preservation of small forest patches within oil 
palm plantations to sustain various species of fauna; 
this is a new conservation strategy for developing 
biodiversity-friendly oil palm plantations. The 
effort in documenting the species of flora and fauna 
in such forest patches in oil palm plantations is an 
action needed to display species richness, diversity 
and distribution within the area. Assessment of 
fauna species was conducted through various 
sampling methods in a forest patch estimated to 
be less than 0.30% of the total oil palm planted 
area of 1986 hectares at MPOB Research Station, 
Lahad Datu, Sabah. From the 132 species recorded, 
a total of 22 species of mammals (16.67%), 45 
species of birds (34.09%), 11 species of amphibians 
(8.33%), six species of reptiles (4.54%), four 
species of fishes (3.03%), and 44 morpho-species 
of arthropods (33.33%) were identified. The fauna 
species identified in this forest patch provides a 
baseline for biodiversity assessment in other oil palm 
plantations. Therefore, effective sustainable oil palm 
management can be proven to be implemented.

ABSTRAK

Malaysia adalah antara negara penting yang 
menghasilkan dan membekalkan minyak sawit 
dunia. Industri sawit telah memberi fokus terhadap 
keperluan untuk memulihara kawasan hutan kecil 
yang sedia ada di ladang sawit bagi mengekalkan 
spesies fauna; ini merupakan satu strategi dalam 
langkah pemuliharaan mesra-biodiversiti terhadap 
ladang sawit. Usaha dalam pendokumentasian 
spesies flora dan fauna dalam kawasan hutan 
kecil yang terdapat di ladang sawit merupakan 
satu tindakan yang diperlukan dalam memberi 
gambaran terhadap kekayaan, kepelbagaian dan 
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taburan spesies dalam kawasan tersebut. Oleh itu, 
satu kajian ke atas spesies fauna telah dijalankan 
dengan menggunakan beberapa kaedah di kawasan 
hutan kecil dengan anggaran 0.30% daripada 
luas kawasan ladang sawit yang berjumlah 1986 
ha di Stesen Penyelidikan MPOB Lahad Datu. 
Daripada 132 spesies yang direkodkan, sebanjak 
22 spesies mamalia (16.67%), 45 spesies burung 
(34.09%), 11 spesies amfibia (8.33%), enam spesies 
reptilia (4.54%), empat spesies ikan (3.03%) dan 
44 morfo-spesies artropod (33.33%) telah dikenal 
pasti. Spesies fauna yang telah dikenal pasti di 
hutan kecil ini akan menjadi panduan asas pada 
usaha pendokumentasian biodiversiti di kawasan 
ladang sawit lain. Dengan itu, pengurusan minyak 
sawit mampan secara berkesan terbukti dapat 
dilaksanakan. 

Keywords: Pagar Alam, sustainable palm oil 
management, tropical agricultural landscape, 
biodiversity-friendly, high conservation value 
forest.

INTRODUCTION

In Malaysia, oil palm (Elaeis guineensis) is the 
most important economic crop commodity and 
accounts for more than 30% of the world’s palm 
oil production (Kushairi et al., 2019). To date, this 
country has reached a total of 5.8 million hectares 
of oil palm planted area (MPOB, 2018). In addition, 
Malaysia is also known to be one of the biodiversity 
hot-spots in Southeast Asia. It is evident that 
deforestation, forest conversion for development 
purposes, and forest fragmentation from selected 
land-clearing have resulted in biodiversity losses 
and on-going extirpation (Maas et al., 2009). The 
specific consequence of oil palm plantations on 
wildlife communities is still not well understood 
(Mohd-Azlan et al., 2019). In comparison with a 
heterogeneous forested habitat, a homogeneous 
habitat like an agricultural crop area supports fewer 
wildlife species (Azman et al., 2011).

 The oil palm industry has therefore emphasised 
and recognised the need for biodiversity-friendly 
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oil palm plantations. The clearing of forests for 
planting oil palm usually results in many small 
scattered forest patches, which become a permanent 
feature of the agricultural landscape (Bernard et al., 
2014). Oil palm companies and estates are required 
to preserve and conserve certain areas of these 
small forest patches, that are often isolated and 
unsuitable for planting oil palm, and to recognise 
them as having a high conservation value forest 
(HCVF) status (Edwards et al., 2012). 

 The HCVF approach is not intended to be a 
policy for zero deforestation or zero biodiversity 
loss, but rather to be used as a tool for protecting 
critical social and environmental values (Senior 
et al., 2015).  Roundtable on Sustainable Palm 
Oil (RSPO) and Malaysian Sustainable Palm Oil 
certification will be a priority for the oil palm 
companies and estates. The primary purpose for 
such certification is to ensure that agricultural 
products are produced in an environmentally 
sustainable and socially responsible way (Paoli et 
al., 2010), and to evaluate the environmental and 
social performance of stakeholders and operators, 
as well as to ensure that they continue to protect 
and conserve these areas (Forest Stewardship 
Council, 2000). Although isolated small forest 
patches have been assumed and debated upon to 
have low conservation value due to their reduced 
wildlife species (Miller-Rushing et al., 2019), and 
not being representative of the original habitat, 
they are still able to sustain certain wildlife species. 
Forest patches can provide habitat connectivity in 
terms of population colonisation for some species 
within the plantation landscape (Scriven et al., 
2019). Protecting biodiversity outside protected 
areas (i.e. national parks or nature reserves) is still a 
new conservation strategy (Sachs et al., 2010). This 
strategy is perceived as being a useful practice for 
enhancing biodiversity as well as forming part of 
a biodiversity-friendly management system in oil 
palm plantations (RSPO, 2020).

 The national effort of promoting the MSPO 
standard was made mandatory in December 2019.  
This is in support of better conservation planning 
in agricultural practices, particularly in relation to 
the oil palm agricultural ecosystem. Participation 
in biodiversity assessment and documentation 
in a fragmented forest patch within an oil palm 
plantation is among the important actions needed 
to contribute towards conservation efforts and 
sustainability management. Therefore, the objective 
of this study was to identify and document the fauna 
species in such a forest patch in the Malaysian Palm 
Oil Board (MPOB) Lahad Datu Research Station oil 
palm plantation.

MATeRIAlS AND MeTHODS

Study Site

 The MPOB Lahad Datu Research Station 
(5o01’49”N, 118o25’03”E) in Sabah was established 

in 1989. Located about 15 km from Lahad Datu 
town, this research station has approximately 1986 
ha of mineral soil planted with 90% mature and 
10% immature oil palm at the time of the study. 
Within this oil palm plantation, is a small forest 
patch currently named Pagar Alam. The term Pagar 
Alam is derived from the Malay language – with 
pagar meaning a structure that protects an area 
from any external pressure in order to preserve 
the original form of that particular area, while alam 
means nature or a natural ecosystem where various 
species of flora and fauna coexist with each other. 
Hence, Pagar Alam refers to a 5.07 ha forest patch, 
which accounts for 0.30% of the total plantation 
area that was preserved to conserve a variety of 
species of flora and fauna within the area. In April 
2015, this area was designated a sustainable zone 
within the oil palm plantation (Figure 1). Located 
within the oil palm plantation in MPOB Research 
Station, Lahad Datu, Sabah, this forest patch has a 
0.34 ha pond, occupied by Giant salvinia (Salvinia 
molesta). There are also diverse undergrowth plant 
species such as Chinese violet (Asystasia gangetica), 
Indian rhododendron (Melastoma decemfidum) and 
Calabura (Muntingia calabura). Natural tree species 
found in this forest patch include Bornean ironwood 
(Eusideroxylon zwageri), Moluccan ironwood (Intsia 
palembanica) and Chengal (Neobalanocarpus heimii). 
To enhance the richness of the flora species and 
improve the landscape, this site had also been 
planted with some selected tree species in April 
2017 (Table 1). 

Methods

 Sampling of mammals, birds, reptiles, 
amphibians, fishes and arthropods was carried out 
between 24 June 2019 and 23 November 2019 (Table 
2). Cage traps, mist nets, fishing-nets, sticky traps 
and visual-search were deployed for at least 10 
days to capture these animals. Light traps were set 
up three times, and camera traps were deployed for 
50 non-consecutive days. Captured samples were 
identified using the following references: Davison 
and Yeap (2012) and Myers (2016) for birds: Inger and 
Stuebing (2005) and Imbun (2014) for amphibians; 
Cox et al. (2010) for reptiles; Phillipps and Phillipps 
(2016) for mammals; Inger and Chin (2002) for 
fishes, and Hill and Abang (2005) for arthropods. 
In addition, 30 local farmers were interviewed on 
what mammal, bird and reptile species they had 
observed and encountered within the forest patch. 
The IUCN Red List of Threatened Species was used 
to determine the conservation status of the animals 
recorded, i.e. as Least Concern, Vulnerable, Near 
Threatened, Endangered, Critically Endangered or 
Not Evaluated (IUCN, 2019). For this study, all the 
animals captured were released after identification.

ReSUlTS

Out of the 132 species identified, a total of 22 
species of mammals, 45 species of birds, 11 species 
of amphibians, six species of reptiles, four species of 
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fishes, and 44 morpho-species of arthropods were 
recorded (Table 3). One species of otter, a mouse deer, 
an egret and a woodpecker could not be identified 
at the species level.

 In terms of relative abundance, mammals 
constituted the highest number with volant-
mammals (30.9%) contributing to the most 
individuals captured, while reptiles recorded the 
least number of individuals (3.04%) (Figure 2). In 

TABLE 1. LIST OF TREE SPECIES PLANTED IN PAGAR ALAM

Family Species Local name
Dipterocarpaceae Dryobalanops lanceolata Kapur paji
Dipterocarpaceae Hopea sangal Gagil
Dipterocarpaceae Parashorea malaanonan Urat mata daun licin
Dipterocarpaceae Parashorea parvifolia Urat mata daun kecil
Dipterocarpaceae Shorea argentifolia Seraya daun mas
Dipterocarpaceae Shorea falciferoides Selangan batu laut
Dipterocarpaceae Shorea fallax Seraya daun kasar
Dipterocarpaceae Shorea gibbosa Seraya kuning gajah
Dipterocarpaceae Shorea johorensis Seraya majau
Dipterocarpaceae Shorea macroptera Seraya melantai
Dipterocarpaceae Shorea parvifolia Seraya punai
Dipterocarpaceae Shorea pauciflora Oba suluk
Dipterocarpaceae Shorea seminis Selangan batu terandak
Dipterocarpaceae Shorea leprosula Seraya tembaga
Ebenaceae Diospyros spp. Kayu malam
Lauraceae Eusideroxylon spp. Belian

Figure 1. Location of the sampling site Pagar Alam in MPOB Research Station, Lahad Datu, Sabah.

terms of number of species, birds (34.09%) were 
the most abundant species recorded and identified, 
followed by arthropods (33.33%) and mammals 
(16.67%). The IUCN Red List of Threatened Species 
recognised the fauna species recorded in this study 
to comprise the following status: Least Concern 
(56.81%), Vulnerable (3.79%), Near Threatened 
(2.28%), Endangered (2.28%), Critically Endangered 
(0.75%) and Not Evaluated (34.09%). Not Evaluated 
refers mostly to arthropods (31.06%) and four fauna 
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TABLE 2. TRAP TYPES, METHODS, TAXA AND SAMPLING PERIODS USED FOR 
THE FAUNA ASSESSMENT

No. Trap type Method Taxon Sampling period
1. Cage trap A total of 30 standard cage traps (45 cm x 15.5 cm 

x 15.5 cm) were randomly set up on the ground, 
with every ten count of cage traps baited with oil 
palm fruit, banana and salted fish respectively 
and for every ten cage traps, oil palm fruit, banana 
and salted fish were used as baits respectively. 
Cage traps were checked and rebaited each day 
at 7.00 am. 

Non-volant small 
mammals

24 June-4 July

2. Visual-search Four people was utilised to actively sample 
within the surrounding areas from 7.00 pm until 
8.00 pm, i.e. for an hour, daily.

Amphibians 16-26 July

3. Mist net Ten mist nets (6 m x 3 m, mesh size 15 mm) were 
randomly deployed, and checked twice at 7.00 
am and 7.00 pm daily.

Volant small 
mammals, birds

5-15 August 

4. Light trap A light trap was set up at three selected areas for 
an hour from 7.30 pm to 8.30 pm. The samples 
captured were preserved in containers filled with 
75% ethanol and brought to the laboratory.

Arthropods 14, 22,  and 28  August

5. Camera trap Three automatic remote motion-triggered 16MP 
Night Vision Camera Traps (HC800A, China) 
were deployed at random areas to photograph 
animals that are rarely detected and difficult to 
capture alive.

Mammals, birds 
and reptiles

5 September-5  November

6. Fishing-net In the pond, one fishing-net (90 m x 3.6 m, mesh 
size 30 cm) was set up and checked at 8.00 am 
daily.

Fishes 11-21 October

7. Sticky trap Thirty sticky traps (26 cm x 18.5 cm) were 
placed on tree branches and boles of trees. Dried 
mealworms were glued to the centre of the sticky 
traps. The sticky traps were checked once in 
every two days when they were replaced with 
new ones.

Small reptiles 13-23 November

8. Interview Thirty local farmers who lived in close proximity 
to the site were approached, and invited for 
interview sessions. They were asked to list down 
the animal species, which included medium 
to large mammals, birds and reptiles that they 
had previously sighted from opportunistic 
observations. Each person was then required 
to point out and identify the animal species 
observed,  in pictorial guide books, i.e. Cox et al. 
(2010); Davison and Yeap (2012); Myers (2016); 
Phillipps and Phillipps (2016). Only medium to 
large animal species that matched both the lists 
and pictorial guidebooks were counted as having 
been sighted by the local farmers. In addition, 
only photographic evidence for small-sized 
animal species was counted.

Mammals, birds 
and reptiles

24 June-23 November
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TABLE 3. CHECKLIST OF FAUNA DIVERSITY AT PAGAR ALAM

Family/ Order Species Local name Method Status

Mammals

Cercopithecidae Macaca fascicularis Long-tailed macaque Camera trap / Interview LC
Cercopithecidae Macaca nemestrina Pig-tailed macaque Camera trap / Interview VU
Felidae Prionailurus bengalensis Leopard cat Interview LC
Hystricidae Hystrix brachyura Malayan porcupine Interview LC
Manidae Manis javanica Sunda pangolin Interview CE
Mephitidae Mydaus javanensis Sunda stink-badger Interview LC
Muridae Leopoldamys sabanus Sabah giant rat Cage trap LC
Muridae Maxomys whiteheadi Whitehead’s sundaic 

maxomys
Cage trap VU

Muridae Rattus tiomanicus Malaysian field rat Cage trap LC
Muridae Sundamys muelleri Mullers rat Cage trap LC
Mustelidae Unidentifiedspp. Otter Interview Na
Mustelidae Mustela nudipes Malay weasel Interview LC
Sciuridae Callosciurus notatus Plantain squirrel Cage trap/ Camera trap LC
Suidae Sus scrofa Wild boar Camera trap/ Interview LC
Tragulidae Tragulus spp. Mouse deer Interview Na
Tupaiidae Tupaia longipes Northern long-footed tree 

shrew
Cage trap/ Camera trap LC

Viverridae Paradoxurus hermaphroditus Common palm civet Cage trap/ Camera trap/ 
Interview

LC

Viverridae Arctogalidia stigmatica Small-toothed palm civet Interview LC
Pteropodidae Cynopterus brachyotis Lesser dog-faced fruit bat Mist net LC
Pteropodidae Penthethor lucasi Lucas’s short-nosed fruit 

bat
Mist net LC

Pteropodidae Cynopterus horsfieldii Horsfield’s fruit bat Mist net LC
Pteropodidae

Macroglossus minimus
Dagger-toothed long-
nosed fruit bat

Mist net LC

Birds

Accipitridae Accipiter soloensis Chinese sparrowhawk Interview LC
Accipitridae Accipiter virgatus Besra Interview LC
Accipitridae Aviceda jerdoni Jerdon’s baza Interview LC
Accipitridae Haliastur indus Brahminy kite Interview LC
Accipitridae Ictinaetus malaiensis Black eagle Interview LC
Accipitridae Nisaetus cirrhatus Changeable hawk-eagle Interview LC
Accipitridae Nisaetus nanus Wallace’s hawk-eagle Interview VU
Accipitridae Spilornis cheela Crested serpent-eagle Interview LC
Alcedinidae Ceyx erithaca Oriental dwarf-kingfisher Interview LC
Ardeidae Ardea spp. Egret spp. Interview Na
Bucerotidae Anthracoceros albirostris Oriental pied hornbill Interview LC
Bucerotidae Berenicornis comatus White-crowned hornbill Interview EN

Continue to page 20
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Bucerotidae Buceros rhinoceros Rhinoceros hornbill Interview VU
Cisticolidae Orthotomus ruficeps Ashy tailorbird Mist net LC
Cisticolidae Orthotomus sericeus Rufous-tailed tailorbird Mist net LC
Cisticolidae Prinia rufescens Rufescent prinia Mist net LC
Columbidae

Chalcophaps indica
Grey-capped emerald 
dove

Interview LC

Columbidae Ducula aenea Green imperial-pigeon Interview LC
Columbidae Geopelia striata Zebra dove Interview LC
Corvidae Corvus splendens House crow Camera trap/ Interview LC
Dicruridae

Dicrurus paradiseus
Greater racquet-tailed 
drongo

Interview LC

Estrildidae Lonchura punctulata Scaly-breasted munia Mist net/ Interview LC
Muscicapidae Kittacincla malabarica White-rumped shama Interview LC
Muscicapidae Copsychus saularis Oriental magpie-robin Interview LC
Nectariniidae Anthreptes malacensis Brown-throated sunbird Mist net LC
Nectariniidae Arachnothera longirostra Little spiderhunter Mist net LC
Nectariniidae Cinnyris jugularis Olive-backed sunbird Mist net LC
Passeridae Passer montanus Eurasian tree sparrow Mist net/ Interview LC
Pellorneidae Malacocincla abbotti Abbot's babbler Mist net LC
Phasianidae Synoicus chinensis Asian blue quail Interview LC
Phasianidae Gallus gallus Red junglefowl Interview LC
Picidae Unidentified spp. Woodpecker Interview Na
Pittidae Pitta sordida Western hooded pitta Camera trap LC
Pycnonotidae Ixos malaccensis Streaked bulbul Mist net/ Interview NT
Pycnonotidae Pycnonotus goiavier Yellow-vented bulbul Mist net LC
Pycnonotidae Pycnonotus plumosus Olive-winged bulbul Mist net LC
Rallidae Amaurornis phoenicurus White-breasted waterhen Camera trap LC
Rhipiduridae Rhipidura javanica Sunda pied fantail Mist net LC
Strigidae Bubo sumatranus Barred eagle owl Interview LC
Strigidae Ketupa ketupu Buffy fish owl Interview LC
Strigidae Otus bakkamoena Indian scops-owl Mist net LC
Strigidae Otus rufescens Reddish scops-owl Mist net NT
Strigidae Strix seloputo Spotted wood owl Interview LC
Sturnidae Acridotheres javanicus Javan myna Interview VU
Sturnidae Aplonis panayensis Asian glossy starling Mist net LC

Amphibians

Dicroglossidae Fejervarya cancrivora Mangrove frog Visual-search LC
Dicroglossidae Fejervarya limnocharis Grass frog Visual-search LC
Megophryidae Megophrys nasuta Bornean horned frog Visual-search LC
Microhylidae Chaperina fusca Brown thorny frog Visual-search LC
Microhylidae Microhyla borneensis Percil borneo Visual-search LC
Microhylidae Kalophrynus heterochirus Variable sticky frog Visual-search LC
Ranidae Hylarana erythraea Common green frog Visual-search LC

Family/ Order Species Local name Method Status

Continue to page 21
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Ranidae Hylarana nicobariensis Cricket frog Visual-search LC
Rhacophoridae Nyctixalus pictus Cinnamon frog Visual-search NT
Rhacophoridae Polypedates leucomystax Four-lined tree frog Visual-search LC
Rhacophoridae Polypedates macrotis Baram whipping frog Visual-search LC

Reptiles

Colubridae Dendrelaphis pictus Painted bronzeback Sticky trap/ Interview LC
Elapidae Naja sumatrana Equitorial spitting cobra Interview LC
Gekkonidae Cosymbotus platyurus Flat-tailed house gecko Sticky trap LC
Gekkonidae Gekko monarchus Spotted house gecko Sticky trap LC
Pythonidae Python reticulatus Reticulated python Interview LC
Varanidae Varanus salvator Common water monitor Camera trap/ Interview LC

Fishes

Channidae Channa striata Snakehead fish Fishing-net LC
Cichlidae Oreochromis mossambicus Mozambique tilapia Fishing-net LC
Cichlidae Oreochromis niloticus Nile tilapia Fishing-net LC
Loricariidae Hypostomus plecostomus Algae suckermouth 

catfish 
Fishing-net LC

Arthropods

Coleoptera Two species Beetles Light trap Na
Coleoptera One species Mantis Light trap Na
Dictyoptera Three species Cockroaches Light trap Na
Diptera Three species Flies Light trap Na
Hemiptera Three species True bugs Light trap Na
Hymenoptera Twospecies Wasps Light trap Na
Lepidoptera 10 species Butterflies Light trap Na
Lepidoptera 16 species Moths Light trap Na
Odonata One species Dragonflies Light trap Na
Orthoptera Two species Crickets Light trap Na
Orthoptera One species Grasshoppers Light trap Na

Note: LC - least concern; VU - vulnerable; NT - near threatened; EN - endangered; CE - critically endangered; Na - not 
evaluated.

Family/ Order Species Local name Method Status

species that could not be identified at the species 
level (3.03%).

 Of the eight methods used, interviews with 
local farmers (42.45%) appeared to be the most 
effective method for identifying mammal (10.38%), 
bird (28.30%) and reptile (3.77%) species (Figure 3). 
The species were very common, which meant the 
locals could easily recognise and identify them. 
Camera traps identified very few mammal (5.66%), 
bird (2.83%) and reptile (0.95%) species. Mist nets 
captured the common species of bats (3.77%) and 
birds (13.21%), while sticky traps managed to 

capture very few gecko species (2.83%) and only 
one snake species (0.75%). Visual-searches managed 
to capture and identify the amphibian species 
(10.38%), while very few species of fish managed 
to be captured using fishing-nets (3.77%). Light-
trapping only captured arthropod species (7.55%) 
that are attracted to light during the night.

DISCUSSION

In spite of their small size and scarcity, HCVF are 
the only hope for conserving and maintaining fauna 
species, and are essential for providing ecosystem 

Biodiversity Assessment in a Forest in an Oil Palm Plantation at Lahad Datu, Sabah
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services and functions within an oil palm plantation 
(Mohd-Azlan et al., 2019). Many species of fauna 
living in a forest patch, surrounded by the oil palm 
plantation landscape encounter great challenges 
in obtaining their food resources and suitable 
breeding sites (Chazdon et al., 2009). Bernard et al. 
(2014) recorded twice as many mammal species at 
a forest patch nearest to the forest than at another 
forest patch located in an oil palm plantation. 

 In this study, various taxa were recorded 
in Pagar Alam, suggesting that it is capable of 
supporting biodiversity to a certain extent.  This 
small forest patch comprised existing natural tree 
species, as well as planted selected tree species. 
Incorporating structurally and floristically complex 
vegetation can enhance landscape heterogeneity in 
order to support greater biodiversity (Badrul et al., 
2015). Under current oil palm management, most 
generalist fauna species have the capability of living 
within forest patches surrounded by the oil palm 
plantation. However, whether these current species 
are able to be sustained within such a habitat is 
unknown (Foster et al., 2011).

 Targeted ground-dwelling mammal species, 
such as species of wild cat, pangolin, weasel, 
mouse deer and porcupine, were not captured by 
the camera traps. These species, known to be rare 
and very shy, elusive creatures, had been spotted 
by the local farmers. Oil palm plantations may be 
unfavourable for most species, and these creatures 
may live within the forest patches; they may search 
for food sources within the forest patches and oil 
palm plantations (Yue et al. 2015). Therefore, these 
ground-dwelling mammals may have benefited 
from the surroundings when accessing their food 
sources.

 No camera traps were deployed at the pond, 
but the local farmers sometimes spotted otters by 
the pond in the early morning. Certain species 
of mammals such as the wild boar (sus scrofa) are 
very common, either in the forest patch or in the 
oil palm plantation. They are considered as pests 
in the oil palm plantation because they tend to dig 
up the palm seedlings to eat the shoots and roots 
(Amit and Tuen, 2019). Wild boar and the Malayan 
porcupine (Hystrix brachyura) are among the native 
mammals killed for being oil palm pests, and are 
also consumed as bushmeat or used in wildlife 
trade (Corley and Tinker 2003). In addition, both the 
long-tailed macaque and the pig-tailed macaque are 
commonly spotted on the trees in this forest patch. 
They move in small groups in search of food, which 
include bird eggs, arthropods, tree shoots, and fruits 
in the forest patch. However, their presence is not 
well-tolerated by the farmers as they are considered 
as pests to oil palm and intercropped plants (Azhar 
et al., 2013).

 Generally, most hornbills are forest-dependent 
birds that rely on tree cavities as nesting sites. The 
Pagar Alam forest patch has few large tall trees. 
Therefore, the hornbills may just use this forest patch 
as their transit site. More than 60% of the identified 
avian predators use the oil palm plantation as their 
foraging site (Jambari et al., 2012; Yahya et al., 2016), 
and are more resilient in response to exterminating 
the rodent pest population (Sekercioglu, 2006). 
However, there are limited suitable nesting sites 
in the oil palm plantation. This forest patch may 
be their transit and nesting sites, where there is 
coexistence between these avian predators. Hence, 
they are able to control the rodent pest population 
from time to time. Many species of insectivorous 
birds were recorded. They may use the forest patch 
as their nesting and foraging sites (Peh et al., 2006), 
and may also search for food sources in the oil palm 
plantation. The insectivorous birds can be beneficial 
to the oil palm plantation as they suppress the 
arthropod population that causes losses in oil 
palm yield (Jambari et al., 2012). Most other birds 
identified within the forest patch are very common 
species that have been sighted in various other 
habitats.

Figure 2. Relative abundance (%) of the fauna species at Pagar 
Alam in MPOB Research Station, Lahad Datu, Sabah.

Figure 3. Methods used to identify the fauna species at Pagar 
Alam in MPOB Research Station, Lahad Datu, Sabah.
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 The Equatorial spitting cobra (Naja sumatrana) 
and Common water monitor (Varanus salvator) are 
considered to be natural predators for controlling 
the rodent pest population in an oil palm plantation 
(Amit et al., 2018). They are often seen crossing the 
roads in and out from the forest patch into the oil 
palm plantation. Other recorded reptile species 
are commonly found in forests, and adapt well to 
a variety of habitat types, including agricultural 
ecosystems, forests and human settlements.

 Amphibians such as frogs have a complex life 
cycle, and require both wetland and a terrestrial 
habitat. They are vulnerable and easily affected by 
habitat and ecosystem disturbance (Ramlah et al., 
2019). In this study, all recorded species of frogs are 
listed as of Least Concern, except the Cinnamon 
frog (Nyctixalus pictus) which is considered as Near 
Threatened. According to Graeme et al. (2012), 
frog species recorded in oil palm plantation 
surroundings are mostly generalist and commensal 
species. The high number of frog species within a 
small forest patch that has a pond reflects that these 
features offer a suitable ecosystem for these frogs. 
Therefore, preserving HCVF provided with water 
bodies such as a river, stream or pond is very crucial 
as a breeding site for amphibians (Amit et al., 2018).

 Covering the surface of the pond at Pagar 
Alam is an abundance of Giant salvinia, Salvinia 
molesta, a water weed. Very few species of fish 
were successfully captured; these included the 
Mozambique tilapia (Oreochromis mossambicus), 
Nile tilapia (O. niloticus), and Algae suckermouth 
catfish (Hypostomus plecostomus). The three species 
are known to be invasive alien species with a high 
tolerance to various environments and readily 
colonise many aquatic environments (National 
Committee on Invasive Alien Species Malaysia, 
2018). The Striped snakehead (Channa striata), 
which was recorded, is a native species with a 
predatory nature, and is considered a territorial 
invader (Courtenay and William, 2004). The fishes 
captured are very common species that are well-
adapted to rivers, streams, ponds and lakes, and are 
well known by the locals.

 Only the nocturnal species of arthropods were 
captured and identified. Out of the eight orders, 
Lepidopterans comprising butterflies and moths 
constituted the most, both in abundance and 
number of morpho-species. Several lepidopteran 
species are known to be pests at their larval stage 
as they feed on the green leaves of the oil palm. For 
example, bagworms can cause extensive defoliation 
as a result of their feeding activities (Norman and 
Othman, 2016). The ecosystem in the small forest 
patch may preserve such lepidopteran species in a 
stable food chain. Planting beneficial species such 
as Senna, Cassia cobanensis, along the sides of the 

roads of the forest patch can prevent lepidopteran 
pest species from multiplying within the forest 
patch and damaging the surrounding oil palm 
(Norman and Mohd-Basri, 2010). This is because C. 
cobanensis is known to attract bagworm parasitoids, 
which are the natural enemy of bagworms (Norman 
and Othman, 2016). As for the other species of 
arthropods, very few individual and morpho-
species were successfully captured.

CONClUSION

The fauna survey carried out in Pagar Alam, 
MPOB Research Station Lahad Datu, showed that 
the existence of a forest patch within an oil palm 
plantation provides suitable habitats for many 
species of fauna. Responsibility in the preservation 
of nature and the natural ecosystems in oil palm 
plantations is crucial, especially for the oil palm 
industry. In line with MSPO certification standard 
and HCVF awareness on the need for habitat 
preservation within an oil palm plantation, this 
fauna inventory will help to facilitate the oil palm 
industry authorities in implementing sustainable 
oil palm management and best practice guidelines 
for establishing biodiversity-friendly oil palm 
plantations. It is recommended that the concept of 
the Pagar Alam project be applied to other MPOB 
Research Stations throughout Malaysia.
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