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ABSTRACT 

Lack of current checklist and ecological knowledge are drawbacks for conservation 

and management efforts of wildlife in a protected area, such as Taman Negara Johor 

Gunung Ledang (TNJGL). This research aims to make TNJGL a successfully managed 

protected area based on results of current research, leading to sustainable conservation 

of biodiversity. The objectives of this research are to i) document the diversity, 

distribution and activity patterns of mammals along five trails in Gunung Ledang by 

using camera trapping, ii) translate the ecological information of mammalian fauna in 

TNJGL and coming up with a recommendation of wildlife management of the park, 

and iii) determine priority areas to conserve based on the results obtained from the 

sampling, interviews and reviews of document. This study employs an intensive 

camera trapping methodology along altitudinal gradient of five different trails. In total, 

60 camera traps were set up, yielding 4245 videos in a span of 24 months. To formulate 

recommendations and determine priority areas for conservation, occupancy analysis 

was conducted, accompanied by a review of relevant documents, management plans 

and reports. From this research, 31 species of terrestrial mammals were recorded and 

together with previous findings produces the current checklist for TNJGL comprising 

of 60 mammal species. Mammals such as the Leopard (Panthera pardus), Sumatran 

Serow (Capricornis sumatraensis), and Malayan Tapir (Tapirus indicus) are recorded 

providing evidence of the presence of these rare species thriving in TNJGL. Using the 

occupancy analysis, areas to be prioritized for mammals’ conservation were presented 

in a map. Other than that, six issues were identified; conservation, lack of current 

database and information, the need to enhance TNJGL prescribed activities (CEPA 

and tourism), the need to upskill training of staff, enforcement and problems with 

wildlife. Results obtained from analyses of data, add on to the better understanding of 

mammal ecology in the park. Based on these results as well as taking into account the 

resources available, recommendations were made to address the six issues identified. 
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ABSTRAK 

Kekurangan senarai semak dan pengetahuan ekologi terkini adalah kelemahan untuk 

usaha pemuliharaan dan pengurusan hidupan liar di kawasan perlindungan, seperti 

Taman Negara Johor Gunung Ledang (TNJGL). Penyelidikan ini bertujuan 

menjadikan TNJGL sebagai kawasan perlindungan yang berjaya diurus berdasarkan 

hasil penyelidikan semasa, yang membawa kepada pemuliharaan biodiversiti yang 

mampan. Objektif penyelidikan ini adalah untuk i) mendokumentasikan kepelbagaian, 

taburan dan corak aktiviti mamalia di sepanjang lima denai di Gunung Ledang dengan 

menggunakan perangkap kamera, ii) menterjemah maklumat ekologi fauna mamalia 

di TNJGL dan mengemukakan cadangan pengurusan hidupan liar taman, dan iii) 

menentukan kawasan utama untuk dipulihara berdasarkan keputusan yang diperoleh 

daripada analisis penghunian. Kajian ini menggunakan metodologi perangkap kamera 

di sepanjang kecerunan altitudinal lima laluan berbeza. Secara keseluruhan, 60 

perangkap kamera digunakan, menghasilkan 4245 video sepanjang tempoh 24 bulan. 

Untuk merumuskan cadangan dan menentukan kawasan utama untuk pemuliharaan, 

analisis penghunian dijalankan, disertai dengan semakan dokumen yang berkaitan, 

rancangan pengurusan dan laporan. Daripada penyelidikan ini, 31 spesies mamalia 

darat telah direkodkan dan beserta dengan penemuan terdahulu telah menghasilkan 

senarai semak terbaru untuk TNJGL yang terdiri daripada 60 spesies mamalia. Dari 

analisis penghunian, kawasan yang perlu diberi keutamaan telah dibentangkan di 

dalam peta. Selain itu, enam isu dikenal pasti; pemuliharaan kekurangan pangkalan 

data dan maklumat semasa, keperluan untuk meningkatkan aktiviti yang ditetapkan 

TNJGL (CEPA dan pelancongan), keperluan untuk meningkatkan latihan kakitangan, 

penguatkuasaan dan masalah dengan hidupan liar. Keputusan yang diperoleh daripada 

analisis data, menambah pemahaman yang lebih baik tentang ekologi mamalia di 

TNJGL. Berdsarkan keputusan ini serta mengambil kira sumber yang ada, cadangan 

telah dibuat untuk menangani enam isu yang telah dikenal pasti. 
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CHAPTER 1  
 

 

 

 

INTRODUCTION 

1.1 Introduction 

Mammals have important roles in the forest ecosystem. For example, they provide 

vital services such as seed dispersal and pollination. Other than that, they regulate 

insect populations and can act as indicators of general ecosystem health (Jones & Safi, 

2011). In Malaysian forests, they include orang utans, tigers, wild boars, gaurs and 

tapirs. Many mammals are declining globally, such as elephants and large cats (Ripple 

et al., 2016). 

Mammals live in major habitats of the world, on the ground, on trees, in the 

ocean and in caves. The most striking characteristic of mammals is their ability to 

learn. This is due to their well-developed sense organs, responsible for hearing and 

vision. This helps them adapt to the changing world (Brooker, 2008). Some mammals, 

usually top predators like tigers, live solitary lives. However, some live in groups such 

as lions and otters. Some herbivores are even more social, especially hoofed animals 

like deer. Despite the differences, all mammals have the same four traits. They have 

hair, mammary glands, a hinged jaw and three tiny middle ear bones (Brooker, 2008). 

Malaysia is one of the most mega-diverse countries in the world and is a part 

of the Sundaland biodiversity hotspot (Myers et al., 2000). In the world, Malaysia 

ranks 12th according to the National Biodiversity Index, which is based on the 

country’s richness and endemism estimation in four terrestrial vertebrate classes and 

vascular plants (CBD, 2021). To date, an estimated 5,801 mammal species worldwide 

have been described and the species conversation status has been evaluated (IUCN, 

2018). In Malaysia, there are 361 mammal species (Tajuddin, 2013), meaning they are 

6.2% of the global mammal species. To illustrate another aspect of biodiversity 
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uniqueness is the occurrence of 66 species of endemic mammal species found in 

Malaysia making up 18.3% of endemism, in general (Zahidin et al., 2016).  

Malaysia is a home to globally significant populations of endangered 

megafauna such as the Malayan tigers (Panthera tigris), Asian elephants (Elephas 

maximus), and Malayan tapirs (Tapirus indicus) (Clements et al., 2010). They were 

threatened by rapid deforestation and habitat fragmentation, poaching, and human-

wildlife conflicts (Saaban et al., 2011; Rayan & Linkie, 2015). Despite the global 

significance, Malaysia was ranked relatively low (57 out of 152 countries) in its efforts 

to conserve megafauna (Lindsey et al., 2017). 

Between 2000 and 2012, Malaysia had a high rate of forest loss according to a 

global forest map developed in partnership with Google. Malaysia’s experiencing total 

forest loss during the period of 12 years amounted to 14.4% of the 2000 forest cover. 

Most forest loss in Malaysia occurred in its densest forests, where the tree cover 

exceeded 50%. These forest types generally store the most carbon and are richest with 

wildlife, including endangered orang utans, elephants, Sumatran rhinos, and clouded 

leopards (Mongabay, 2013). 

In 2016, the total human population of Malaysia was estimated at 31.7 million 

(JPM, 2017). A study by Islam & Siwar, (2012) found that deforestation was carried 

out as agricultural activity and urban development, to accommodate the increase in the 

human population. This could be witnessed in Selangor, which had already lost up to 

10 percent of its forests in the 22 years between 1990 and 2012, and is continuing to 

face the problem. This might be the same for other parts of forests in Malaysia too. 

Besides forest clearing for development, recently, human-wildlife conflicts 

have been increasing in Malaysia. According to PERHILITAN (2021), large mammal 

encounters had been occurring more frequently. For example, during the Covid-19 

pandemic, an elephant was spotted checking out classrooms in Perak. While in Pahang, a 

tapir was seen falling into a school drain while an examination was held in the hall. The 

department had to capture and relocate all those animals that have been wandering in 

human settlements, in agricultural plots and even on highways. As in Johor, it has been 

reported that elephant sightings in developed and residential areas have been on the 

rise. Experts believe that such sightings of wild elephants are due to the rapid 

fragmentation of the forest as these animals do not have safe passage to move from 

one forest patch to another. 
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This is not a good sign for wildlife. These encounters underscore the reality 

that animal habitats are shrinking and fragmented, due to deforestation for plantations 

and urban development. This, in other words, means that the animals, especially the 

big mammals, are facing habitat loss. There are many parks, reserves, and sanctuaries 

areas in Malaysia that are established to protect wildlife. Being a protected area helps 

conserve the biodiversity of the forests and the animals that live in them. Taman 

Negara, for instance, has almost all jungle fauna species found in Peninsular Malaysia 

and is a wildlife protected area (PERHILITAN, 2021).  

1.2 Research background  

The national park is an area set aside by a national government to preserve the natural 

environment. This is an incentive by the government where all flora and fauna in that 

park are being left in their natural state. In recent years, Malaysia currently classified 

8% of the total land area as protected and a further 8% is set aside as forest reserves. 

Protected areas include national and state parks, wildlife sanctuaries, wildlife reserves 

and marine parks (PERHUTANAN, 2010). 

Protected areas, like national parks have an important role in securing local 

biodiversity (Ozyavuz, 2012). They are efficient and effective means to address 

biodiversity loss, help buffer society from the effects of climate change, and maintain 

the critical ecosystem services on which all societies depend. Taman Negara Gunung 

Ledang (TNJGL) is chosen as the site to study for this research. October 3rd 2015 

marked Gunung Ledang when it was gazetted as a Johor National Park. With a size of 

86.11 km2, TNJGL contain more than 1000 species of plants. There are flowering 

plants, non flowering plants, timber trees and many other types of plants. Those plants 

have many commercial, nutritional and medicinal value. 

According to Ridley (1901), the flora in Gunung Ledang consists of three 

elements such as a Malayan element of lowland types, an alpine element found on hill 

ranges, and the Australian element. There are four vegetation types: lowland 

dipterocarp forest, hill dipterocarp forest, lower montane forest, and montane 

ericaceous forest from lowland to the summit (Kiew, 1992). 

In this thesis, the ecology of mammals in TNJGL is studied in many ways. The 

diversity, distribution and activity pattern of the mammals were studied. As a research 
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site, Gunung Ledang is a suitable habitat for different species of mammals. Gunung 

Ledang has an ecosystem that can support flora and fauna inside it.  

1.3 Research problem  

Published literature on the fauna of montane rainforest in Malaysia is lacking (Tuen et 

al., 2000; Jayaraj et al., 2006; Chan et al., 2010b).  Similarly, at TNJGL where 

relatively few research had been carried out to produce baseline data on the ecology 

of the animals in it. Over the 10 years (2011-2021), the few previous studies only 

focused on rapid assessment to produce fragmented mammal species list (Madinah et 

al., 2011; Ilyas & Ebil, 2017; Wazir et al., 2017; Farid et al., 2017). A comprehensive 

list of fauna groups is essential for any management effort. In addition, a good 

understanding of wildlife ecology is critically needed, as this information is a 

prerequisite to the effective management of the park. Currently, TNJGL is lacking both 

of these – a comprehensive checklist and updated ecological information (Tuen et al., 

2000, Jayaraj et al., 2006, Shahrul-Anuar et al., 2006, Khan et al., 2007, Chan et al., 

2010). Thus, this study was done to produce an updated checklist of small to large 

sized mammals, as well as ecological information such as distribution and activity 

patterns. These are essential in management and education activities (including nature 

tourism), needed by researchers working or planning research at the park. The 

problems can be solved by the diversity, distribution and behaviour study as well as 

ecological information planned for this research.   

For the second problem, human commercial activities around Gunung Ledang 

areas is increasing nowadays. The area is shrinking due to land encroachment linked 

to economic projects, prompting concerns over problems such as elephant-human 

conflicts (SCMP, 2021). Human intervention with wildlife is also a problem here 

(SCMP, 2021). TNJGL is mostly surrounded by oil palm plantations, with a quarry 

operating in a small area at Gunung Ledang. It is hoped that some solutions to this 

problem could be found within the recommendations made in this research.  

1.4 Objectives of the study  

This research aims to make TNJGL a successfully managed protected area and wildlife 

management and it is based on current sound research results, leading to sustainable 
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conservation of biodiversity. This would need an updated checklist of mammals in 

TNJGL, knowing the diversity, distribution and behaviour as well as to get a clear 

understanding of the ecology of its mammal fauna. With these information, 

recommendations are made that could facilitate getting solutions for managing the 

human-related issues at the parks such as encroachment of the park. This then would 

enable TNJGL to comply to the norm that management of protected areas should be 

based on research findings. To achieve the aims stated above this research outline the 

following objectives: 

i. To document the diversity, distribution and activity patterns of mammals along 

five trails in TNJGL by using camera trapping.  

ii. To translate the ecological information of mammalian fauna in TNJGL and 

coming up with a recommendation of wildlife management of the park.  

iii. To determine priority areas to conserve based on the results obtained from the 

sampling, interviews and reviews of document. 

1.5 Theoretical framework 

The theory underlying this study is the use of camera trapping and subsequent surveys 

in TNJGL. The method of camera trapping in the field for ecological research has been 

used for years (Kucera & Barrett, 2011). They are indeed helpful in many aspect, cost-

effective and invasive method for the animals (Kucera & Barrett, 2011). (More 

elaboration of camera trapping were mentioned in Chapter 2 later). Subsequent surveys 

such as interviews with staffs of TNJGL and also reviews of documents related to 

TNJGL were also done. The interview, and also secondary data research were done to 

collect information that complement the results of field study (camera trapping) in 

TNJGL. This was done to integrate some knowledge about other factors that may be 

crucial in understanding the mammals in TNJGL (Meijaard et al., 2011).  

 

This research however, incorporate both the ecology and wildlife management concern 

of the mammals in TNJGL. Both were the main focus in this study as it can really be 

applied in real life problem. The methods used for this research were also a mix of 

both camera trapping and subsequent surveys which complement each other. The 
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translation of the ecology results were integrated with the short interviews and reviews 

of documents in formulating the recommendation of wildlife management in TNJGL; 

and other protected areas as well.  

 

Several of the stakeholders that would be benefitted from this study include 

(government and non-profit organizations): 

 Ministry of Energy and Natural Resources (KATS) 

 Malaysia Science and Technology Information Centre (MESTECC) 

 State and federal forestry department (PERHUTANAN) 

 Department of Wildlife and National Parks (DWNP) 

 Johor National Park Corporation (JNPC) 

 World Wildlife Fund (WWF) 

 Malaysian Nature Society (MNS) 

 Wildlife Consevation Society (WCS) 

 Any parks or protected areas that could use the thesis 

1.6 Significance of research 

The findings of this study would benefit several groups of people in the field of 

protected area management in Malaysia. A better conservation and management of the 

wildlife in the park can be formulated and proposed using the results of this study. 

Using the results obtained based on this research, stakeholders can pinpoint areas with 

high conservation values depending on their target species. This is a more effective 

approach in developing the recommendation for the management of the wildlife in the 

park. Secondly, PTNJ in charge of all Taman Negara Johor, may use the results from 

this research for their nature education and tourism activities. Next, this study provided 

new information and an updated checklist of mammals, opening new possibilities for 

the next generation of biodiversity research. The study in TNJGL also would benefit 

future researchers when selecting their study site for detailed studies of certain species 

of their choice. Other than that, in Johor, many research were focused on Taman 

Negara Johor Endau Rompin. With supporting information achieved in this research, 

perhaps would attract more researchers to do their study at TNJGL, thus, balancing 

out the number of biodiversity studies in the state of Johor.  

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



7 

Previous studies of tropical mammals and other elusive animals mostly 

depended on indirect evidence of animal presence such as tracks, scats, or scrapes 

(Sunarto et al., 2013).  These indirect evidence area still beneficial but using camera 

trap offer reliable evidence of the animal presence and absence and offer wide range 

of opportunities to investigate mammals’ ecology. This must be incorporated with the 

right study design and also analysis based on the aim of the specific study. The results 

of this research showed evidence of the presence of several important and charismatic 

species. Moreover, this evidence then resolved the speculation of some stakeholders 

on the occurrence of those species in the park. Their existence would perhaps require 

additional management strategies from the park’s management.  

Maniam & Singaravelloo (2015) stated that most forested areas in Johor are 

facing pressure from the rapid development of the Southern Corridor. Thus, other than 

documenting the mammals in TNJGL and managing protected areas, this study also 

aims to answer several research questions as follows:  

i) How diverse is the mammals in TNJGL? Where is the distribution of these 

mammals in TNJGL? What is the activity pattern of the mammals in 

TNJGL? Essential study on mammal species are needed in TNJGL due to 

limited knowledge of the species here. Objective 1 will focus on this 

research gap.  

ii) What are the environmental variables that affect the ecology of the 

mammals in TNJGL? Objective 2 will address this part of research.  

iii) What are the recommendations of wildlife management that can be used 

for the other parks and protected areas? Objective 2 will answer this 

research question.  

iv) How can this study help in wildlife management? Prioritization of 

conservation areas is needed to make room for well-organized management 

of forested areas in TNJGL or in Malaysia. Objective 3 can be 

accomplished from the completion of objective 1 and 2.  

1.7 Scope and limitations of the study 

Firstly, this study focuses only on Gunung Ledang. In addition, the study focuses only 

on five specific trails as determined at the beginning of the research. The trails were 

used by hikers and park staffs. Other areas in the forest were not covered. These parts 

that might contain other species of mammals and not reported in this thesis. Permission 

was also not granted to areas which are difficult to access as well as when weather 

became bad which was hazardous for safety of the people during the fieldwork. The 
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final limitation is that this study only uses camera trapping as its methodology.  By 

doing so, failure on getting images of the volant small mammal, would be expected.  
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