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WELCOMING SPEECH FROM CHAIR PERSON OF THE ORGANIZING 

COMMITTEE 

 

Distinguished guests, 

- Minister of Environment and Forestry Republic of Indonesia, Dr. Siti Nurbaya or 

representing, 

- Rector University of Lampung, Prof. Dr. Ir. Hasriadi Mat Akin, M.P. 

- Honorable Keynote Speaker, Invited Speakers, participants, sponshorships, ladies 

and gentlemen 

 

Assalamu’alaikum warohmatullohi wabarokatuh.  

May God bless all of us. 

Tabik pun. 

 

It gives me great pleasure to extend to you all a very warm welcome to the 3rd International 

Wildlife Symposium (IWS 2016), here in Bandar Lampung. 

 

Ladies and gentlemen, it is gratifying to note that symposium is designed to improve 

awareness on wildlife conservation and sustainability in order to improve the welfare of 

society.  To increase the consciousness and understanding on the potenstial, economic value, 

and sustainable management of tropical wildlife through bioengineering application and to 

strengthen international scientific network of biological and related scientiests to share and 

exchange progress in various fields of wildlife research. 

 

No matter how much we can do by ourselves on the institutional and national level, it is 

never enough.  International level of collaboration work would be the best answer. Therefore 

I wish that this event which is attended by distinguished speaker and attendants from 

Malaysia, India, US, and Indonesia, would be a great opportunity for us to establish 

scientific collaboration between scientist internationally. 

 

Hereby, on the behalf of Organizing Committee I acknowledge Dr. Siti Nurbaya, Minister of 

Environment and Forestry Republic of Indonesia or representing, and also to Mrs. Siti Nur 

Hidayati, Ph.D.  (Middle Tennessee State University), as a keynote speaker, and also to the 

following invited speakers, Dr. Ashley Brooks (WWF Tigers Alive Initiativ),  Dr. Barney 

Long (Global Wildlife Conservation), and drh. Dedi Candra (Way Kambas National Park) 

for willingness to share their valuable knowledge and scientific information. 

 

To make this symposium happen, I would like to gratefully acknowledge to the valuable 

contributions from personal and institutional sponshorships including University of 

Lampung, Doctor Coffee, Aska Jaya, PT. Nestle Indonesia, Levi’s Indonesia, and Rumah 

Kolaborasi (Ru-Ko). In particular, thanks a lot to the World Wide Fund (WWF) for 

supporting the financing of this symposium.   

 

I would like also to take this opportunity to express my sincere thanks to the Head and 

Secretary of Research Institution and Community Service University of Lampung, for giving 

us opportunity and support to organize this symposium.  Heartfelt thank is delivered to 
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steering committee, academic reviewers, organizing committee, for all participation and hard 

works.  All of them have been working since the begining of the planning stage and they are 

still here today for all of us.  

 

Despite our best efforts, it is inevitable that there is a lack in organizing this symposium and 

I proudly apologize to all invited speakers, oral and poster presenters, attendants, donators, 

and committee members. 

 

Finally, I would like to offer my best wishes for a highly enjoyable, succesful, productive 

and fruitful symposium. 

 

Thank you so much. 

 

 

Dr. Erdi Suroso 

Chair Person of the Organizing Committee  
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OPENING REMARKS FROM THE HEAD OF RESEARCH INSTITUTION AND 

COMMUNITY SERVICE, UNIVERSITY OF LAMPUNG 

Distinguished guests 

- Minister of Environment and Forestry Republic of Indonesia, Dr. Siti Nurbaya or 

representing, 

- Rector University of Lampung, Prof. Dr. Ir. Hasriadi Mat Akin, M.P. 

- Honorable Keynote Speaker, Invited Speakers, participants, sponshorships, ladies 

and gentlemen 

 

Assalamu’alaikum warohmatullohi wabarokatuh.  

May God give us health and happiness. 

Tabik pun. 

 

It is my great pleasure to welcome all speakers and participants to the 3rd International 

Wildlife Symposium 2016 (IWS-2016) held in Meeting Room 2nd floor Rektorat University 

of Lampung, Bandar Lampung, Indonesia. I recognize that this symposium is principally 

designed to enhance and strengthen the contribution of researchers to the wildlife 

conservation.  The theme of this event is “Conserving Sumatran Wildlife Heritage for 

Sustainable Livelihood”.  Therefore, I wish that this event will be a great opportunity and 

wonderfull venue to lay down a cooperative framework and to internationally establish 

scientific collaboration among scientiests. 

 

Hereby, I appreciatively acknowledge Dr. Siti Nurbaya, Minister of Environment and 

Forestry Republic of Indonesia, and also to Mrs. Siti Nur Hidayati, Ph.D.  (Middle 

Tennessee State University), as a keynote speaker, and also to the following invited 

speakers, Dr. Ashley Brooks (WWF Tigers Alive Initiativ),  Dr. Barney Long (Global 

Wildlife Conservation), and drh. Dedi Candra (Way Kambas National Park) for delivering 

their valuable scientific information. 

My appreciation also goes to the Steering Committee, Academic Reviewers, and the 

Organizing Committee that spend almost their valuable time to review, manage and organize 

this symposium effectively. I also would like to gretefully acknowledge to the valuable 

contributions from personal and institutional sponshorship and funding to make this program 

happen. 

Finally, I wish you all best wishes to have meaningfull and useful symposium. Thank you. 

Wassalamu’alaikum warohmatullohi wabarokatuh. 

 

Warsono, Ph.D. 

Head of Research Institutions and Community Service  
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KEYNOTE SPEAKER 

MINISTER OF ENVIRONMENT AND FORESTRY 

REPUBLIC OF INDONESIA 

 

AT 3rd INTERNATIONAL WILDLIFE SYMPOSIUM 

Bandar Lampung, 18 October 2016 

 

Distinguished Participants, 

Ladies and Gentlemen 

Assalamu’alaikum wr.wb 

Good morning and May God bless us. 

It is my great honor and pleasure to attend to this event and deliver my speak.  Let me 

express my appreciation to University of Lampung in collaboration with WWF Indonesia for 

organizing this symposium. Hopefully from this symposium which brings together scientific 

community and field experts, where we share knowledge, experience and concern, can 

enhance and synergize our efforts to cope issues in various aspects.  

Ladies and gentlemen, 

Indonesia should be proud to be a country which has rich biodiversity, reported it reaches 

47.910 species, that makes Indonesia is well known as mega biodiversity country. At the 

same time, Indonesia is responsible to promote sustainable use of biodiversity to improve 

society and country’s well-being. 

This responsibility will be challenging for Indonesia, considering our country as one of the 

hot spot of biodiversity loss. The threat mainly coming from habitat loss caused by 

encroachment, forest fragmentation and forest fires as well as coming from illegal logging, 

and trade. 

Plants and wildlife are one of supporting elements for human life, which their existence hold 

important and irreplaceable roles. Having that said, I would like to take this opportunity to 

encourage all of us to protect and conserve the sustainability of wildlife and plants as 

heritage for the next generation and sustainable livelihood. 

Ladies and gentlemen, 

Strategy and policy of Indonesian Government to secure the biodiversity are directed into 

three focuses namely protection, preservation and sustainable use of ecosystem, species and 

genetic resources. National regulation has been enacted, to mention some, including UU 5/ 

1990, UU 41/ 1999, UU 32/ 2009, PP 7/ 1999, PP 8/ 1999 as well as strategic and action plan 

of several endangered and umbrella species such as sumatran tiger, orangutan, rhino, 

sumatran elephant, javan eagle, tapir, proboscis monkey (bekantan), maleo, banteng and 

babyrousa. 

 

Our global commitment on biodiversity conservation also reflected on ratification of several 

conventions such as Convention on Biodiversity (CBD) through UU 5/1994, Ramsar through 

Keppres No 48/1991, UNFCCC through UU No. 6/1994 and protocols such as Kyoto 

Protocol through UU No. 17/ 2004, Nagoya Protocol through UU 11/ 2013 and Cartagena 

Protocol through UU 2/ 2014.  
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We also aware that in this global era, efforts on the conservation of biodiversity always in 

the spotlight of international attention. Threats on the biodiversity, for example illegal killing 

of endangered species have and will always be connected with the issues of deforestation 

and habitat destruction and these will be the entry points for discrediting and black-

campaigning against Indonesia, that in turn can be impacted to Indonesia’s products in the 

global market. Thus saving the biodiversity requires active participation from all 

stakeholders including private sector. 

Biodiversity including ecosystem and genetic resources can and should be utilized in a 

sustainable manner for human welfare such as for source of food, clothes, medicine, water, 

energy, and oxygen, for controlling climate and disease, ecosystem balance as well as for 

leisure. 

Sustainable use of biodiversity, for example as I mention before for source of food has been 

a main discussion in many forums. With the growth of human population, it is a must to 

conduct study and formulate strategy to maintain our natural resources that can be utilized 

not only for our generation but also for our kids’ generation and further. With this regard, 

Indonesia as mega-biodiversity country plays an important role as source of germplasm 

which may contain useful substance for human health or important for bioprospecting to 

increase country’s revenue. 

To illustrate, global trade on medicinal herbs reach approximately US$ 60 billion/year. 

While protection of coral to support genetic resources for research on medicine can provide 

revenue US$ 55-1.110 per ha/year in South East Asia (source: CBD). Indonesia revenue on 

export from traditional medicine (jamu) reach US$ 113 million, while for domestic reach 

US$ 100 million (source: BPOM 2007). 

Ladies and gentlemen, 

Despite having all of potency and opportunity, there are also threats and challenges facing 

our existing biodiversity: 

Globally, these includes pressure from human population growth which require demand for 

land, food, energy and clean water; climate change; and increasing demand of genetic 

resources for food and energy. 

Nationally, these includes illegal logging, forest fire, encroachment, illegal trade, declining 

of wildlife population, loss of habitat, invasive alien species, as well as low resources 

capacity and quantity (human and fund) and lack of integrated database. 

Hence enormous efforts have been taken by Government Indonesia namely: 

a. public awareness and campaign by involving religious leader and other groups for 

promoting religious and local wisdoms as well as local engagement. 

b. to restore and protect the population at local level in their habitat to prevent further 

damage to the population. 

c. Strengthen coordination among government institutions and networking with CSO’s. 

Currently Ministry of Environment and Forestry Indonesia with relevant law enforcement 

institutions (Police, General Attorney, Financial Transaction Reports and Analysis Center, 

and Financial Services Authority) have commitment to support “multi door law 

enforcement”. By implementing multi door law enforcement initiative including applying of 
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corruption and money laundry act in line with environmental, conservation and forestry act 

is expected that it could strengthen deterrent effects. 

Ladies and gentlemen, 

As we are all aware, illegal activity related to environmental and forestry including wildlife 

illegal trafficking is now even more sophisticated, organized and transnational crime, which 

involves a large network of actors that make up its own chain. We cannot stop it alone.  

Therefore collaborative among relevant actor/ stakeholder is badly needed to tackle these 

issues in effectively.  

We believe that global collaboration through bilateral, regional and multilateral cooperation 

can increase the effectiveness in combating illegal activities such as wildlife trafficking. 

Hence, Indonesia has involved in global collaboration such as: 

a. Bilateral cooperation with Vietnam and USA  

b. Regional cooperation in the framework of the ASEAN-WEN (Wildlife Enforcement 

Network)  

c. London Conference, Kasane Conference, The Hague Conference on wildlife 

d. Multilteral Cooperation: Interpol, CITES, Global Wildlife Programme 

e. We also have cooperation with International and National NGO concern in combating 

wildlife crime, such WWF, WCS, etc. 

In this moment, I would also inform that we are in the progress renewing our conservation 

act in order to increase effectiveness of conservation efforts including wildlife law 

enforcement.  

Distinguish ladies and gentlemen, 

To develop strategy on biodiversity conservation and sustainable use require strong research 

and scientific evidence which will be needed to convince government agency and related 

stakeholder to be aware and act on the right approach. Thus, active participation of scientific 

community in communicating their knowledge should be appreciated and facilitated such as 

through this event. 

To conclude, the efforts for the conservation of biodiversity required the involvement of us 

all, not just the governmental institutions only, but also private sectors, NGOs, civil societies 

and scientific community.  I sincerely hope that this symposium can provide a media for us 

all to share knowledge, experience and concern, and to synergize all efforts. 

Wasalamualaikum Warahmatullohi Wabarohkatuh     

Bandar Lampung, 18 October 2016 

 

Minister of Environment and Forestry,  

 

Dr. Siti Nurbaya 
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SAFE SYSTEMS 

HWC Safe Systems approach and the HWC Rapid Assessment tool 

Ashley Brooks, Ph.D.  - WWF Tigers Alive 

1. What is the Safe Systems approach? 

Current approaches to HWC globally insufficient to tackle the dynamic, emotive and complex 

challenge of minimizing and managing HWC. 

Current approaches suffer from three critical weaknesses: 

1) they have an isolated focus on the symptoms of conflict; 

2) they lack coherent long term direction;  

3) there is no basis to measure progress and impact. 

 

1) They have an isolated focus on the symptoms of conflict; 

•   Current approaches do not integrate the six conflict elements. 

•   Result is that actions: 

•   Only address symptoms 

•   Require constant fundraising; 

•   Do not address drivers of conflict; 

•   Limited ability to impact on human progress and wildlife conservation in that area 

  

2) they lack coherent long term direction;  

•   Does not coalesce around desired long term goals 

•   Result is that actions are: 

- having little impact on the drivers of conflict; 

- are often demonstrating false success by displacing the conflict 

 

3) there is no basis to measure progress and impact. 

•   The focus on symptoms of conflict and the ‘current state’ means that HWC actions only measure 

against the progress of that action itself. E.g. the number of straying tigers. 

•   There is no ability to measure progress toward a ‘desired state’ of coexistence nor to demonstrate 

wise investment. 

•    Result is: 

-   No need to capture a baseline and therefore nothing to measure progress and impact against; 

-     A lack of foundation for a long term commitment; 

-     A lack of ability to report at completion on the impact of the interventions; and 

-  Ultimately a weak ability to argue for stronger regulatory and policy foundations in 

government to mainstream HWC. 

 

What is the Safe Systems approach? 

•   Has a single long term goal: to make the area safer. 

•   Has a baseline for safety 

•   Ensures that all six conflict elements are addressed 

•   Can be applied to any conflict context or species 

•   Accounts for the drivers of conflict – e.g. habitat loss. 

•  Aligns HWC management decisions with existing development plans and processes that 

contribute to economic, human, and environmental goals. 
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2. The 6 Elements of HWC 

a) Policy and legislation 

b) Prevention 

c) Monitoring 

d) Mitigation 

e) Response 

f) Understanding the conflict 

A site must have high coverage of each element. Elements must be integrated and reinforce each other. 

 

3. The 6 Elements of HWC – clearing up definitions 
 

POLICY:  Protocols, principles, provisions and measures undertaken by authorities which are 

stipulated in legislation and governmental plans 

 International law 

 National law 

 Wildlife and forest crime 

 National strategy 

 Translocation and respons 

 International collaboration 

 

PREVENTION: Stopping or preventing HWC before an event occurs 

•  Education 

•  Livestock and crop management 

•  Zero poaching 

•  Deterrents 

•  Barriers (eg electric fencing) 

•  Habitat management 

•  Land use planning 

•  Early warning systems 

 

MITIGATION: Reducing the impacts of HWC after ian event occurs 

o Insurance schemes 
o Compensation programs 

o Interim relief schemes 

o Alternative livelihoods 

 

RESPONSE: Measures taken to alleviate a specific or ongoing HWC event 

•  Response teams 

 

UNDERSTANDING THE CONFLICT: Research into all aspects of the conflict profile 

 Hotspot mapping 

 Spatial and temporal characteristics 

 Social characteristics 

 Severity and impact 

 Capturing conflict information 



xii 
 

MONITORING:  - Measuring the performance and effectiveness of HWC 

- management interventions over time HWC 

- management interventions over time 

 Monitoring 

 The Safe base Line-What does it means? 

 

Safe Outcome Strategic Intent 

Safe 

Person 

• Does not hunt wildlife; practices wildlife friendly grazing; 

participates in wildlife education events; has access to “Innovation 

Fund” to develop own preventative measures; reports any HWC 

events; complies with rule of law relating to wildlife; has more than 

one income stream; has a safe working environment; is supported 

with alternative livelihoods as required. 

Safe Wildlife • Is protected under law; has designated space to roam and 

reproduce; does not have access to livestock; is separated from 

people via barriers and land use plans; is supported by Response 

Teams; makes a positive contribution to local livelihoods. 

Safe Assets • … 

Safe Habitat • … 

 

4. Conducting a HWC Rapid Assessment at a site 

The purpose of the RA Tool is: 

 to determine a baseline for how safe each part of the system (people, their assets, wildlife 

and habitat) is. 

 to determine the scale and gaps of current HWC interventions. 

 to determine the effectiveness and gaps of current HWC interventions. 

 

1. Compile HWC information: Capture conflict trends and baselines (hotspots, impact, attitudes) 

2. Rapid Assessment: Capture SAFE Baseline 

3. Develop SAFE Strategy 

4. Implement Strategy 

5. Monitor [and repeat process] 

 

Hotspot mapping 

 Number & location of wildlife killed in retaliation to conflict event  

 Number & location of wildlife crime cases recorded (involving snaring, trapping, poisoning, 

electrocution, hunting etc.) 

 Human population and settlement locations 

 Human population density 

 

Impact and severity monitoring 

o Number, location and cost of livestock killed or injured p/month; p/year 

o Number, location and cost of incidents of crop raiding p/month; p/year 

o Number, location and cost of incidents of structures damaged / destroyed p/month; p/year 

o Statistics of crop loss  

o Frequency of crop raiding times/month 

o Severity of crop raiding cost $/month 
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Delivering the RA 

 Through one-on-one surveys, desk analysis of existing data and reports, a multi-stakeholder 

workshop, or a combination of all. 

 The criteria should be backed by available data, information and verifiable evidence. 

 Given that many of the RA criteria rely on quantitative information, the RA can ultimately be 

automated.  

 

5. Synthesizing results and strategy development 

 

 

  

0%

20%

40%

60%

80%

100%
Safe Person

Safe Assets

Safe WildlifeSafe Habitat

Monitoring
• High chance conflict impacts livelihoods
• Potential loss of tolerance
• High risk of retaliatory killing

• Habitat loss may 
drive conflict

• External forces 
may be stronger 
than internal 
defences

• Strong policies
• Strong and effective protection and law 

enforcement
• Wildlife numbers increasing / stable

• High chance of regular conflict
• High reliance on patrolling
• Potential loss of tolerance
• High risk of retaliatory killing

5. Synthesizing results and strategy development
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PROMOTING MULTI-STAKEHOLDER INTERNATIONAL 

COLLABORATIONS FOR ENDANGERED SPECIES RECOVERY 

 
Barney Long 

Director, Species Conservation 

Global Reserve Conservatio 

 

Endangered Species Recovery 
 

Red List Status is about risk of extinction 

“Success”  is improvement in a species’ status 

As far as “Least Concern” 

 

What is Fully Conserved 
 

Successful species conservation is much more than avoiding extinction. It is conservation of a species 

with ecologically significant numbers, interacting fully with the full suite of other native species and 

processes. An integral part of a thriving ecosystem! “A species is fully conserved if it is viable, and 

ecologically functional, in each part of its indigenous range.” 

 

Saltwater crocodile: 

• “Least Concern” on IUCN Red List – stable or increasing population of up to 150,000 adults in 

northern Australia. 
• But extinct across much of Southeast Asia, and ecologically extinct in most of the rest of the 

region. Hence, far from being “Fully Conserved”.  “Least Concern”. 

 

Planning for Recovery 
 

The One Plan approach to species conservation is the development of management strategies and 

conservation actions by all responsible parties for all populations of a species, whether inside or 

outside their natural range. Field biologists, wildlife managers, and conservationists monitor wild 

populations and develop conservation strategies and actions to conserve threatened species. The zoo 

and aquarium community develops long-term goals for sustaining ex situ populations 

 

Saola - One Plan Approach 
 

The Saola Working Group works collaboratively to conserve Saola in nature, and to leverage Saola as 

a flagship for conservation of the bio-cultural diversity of the Annamite Mountains as a whole.  

 

Saola - One Plan Approach 
 

 Park management  

 Snare removal  

 Zero Poaching Research  

 Monitoring  

 Readying for reintroduction 
 

Saola - One Plan Approach 
 

o Conservation breeding.  

o Rescue  

o Research  

o Education  

o Capture 
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Saola Working Group 

 

 

 
 

 

 IUCN Asian Wild Cattle Specialist group 

 Vinh University 

 Smithsonian Conservation Biology Institute 

 WWF-Greater Mekong 
 WCS 

 Institute of Ecology and Biological Resources Department of Forest Resources Management 

White Oak Conservation Center 

 GWC 
 Leibniz Institute for Zoo and Wildlife Research 

 Zoological Society of London 

 Lao Wildlife Conservation Association 

 IUCN 

 Cambridge University 
 Wroclaw Zoo 

 Royal Zoological Society of Scotland 

 ZooParc de Beauval San Diego Safari Park Project Anoulak 

 Center for Conservation of Tropical Ungulates 
 Africa Alive! 

 Viet Nature 

 King Mongkut’s University of Technology-Thonburi 



xvi 
 

 
 

A coalition to address the extinction risk among the most threatened 
non-marine vertebrates of Southeast Asia 

 

Catalyse urgent actions to reduce immediate threats causing the decline of ASAP species by filling 

knowledge gaps, initiating new initiatives for species recovery. 

 

Strengthen ongoing conservation action by facilitating partnerships, raising profiles and increasing 

financial support. 

 

Convene and support dialogue among stakeholders by helping coordinate and streamline action. 

 

Improve efficiency and impact of conservation action by promoting conservation best practice for 

species planning and impact monitoring. 

 

 

Amphibian Ark 

Amphibian 

Survival Alliance 

Haribon Foundation 

International Rhino 

Foundation 

Save Asian Vultures from Extinction 

Save Vietnam’s Wildlife 

Bali Safari & 

Marine Park 

IUCN – Species Survival SEABCRU 

Begawan 

Foundation 

Commission IUCN – 

Asia Regional 

Selamatkan Yaki 

BirdLife 

International 

Bristol Zoo 

Office 

Global Wildlife 

Conservation 

Sumatran Orangutan Conservation Project 

Synchronicity Earth 

Cat Ba Langur 

Conservation 

Project 

Katala Foundation 

Incorporated 

TRAFFIC 

Chester Zoo Mabuwaya Foundation Turtle Survival Alliance 

Conservation 

International 

Noe Conservation Viet Nature 

Cikananga Wildlife 

Center 

Orangutan Tropical 

Peatland Project 

Wildlife Conservation Society 

Durrell Wildlife 

Conservation Trust 

Philippine Eagle 

Foundation 

Wildlife Reserves Singapore 

East Asian-

Australasian 

Flyway Partnership 

European 

Association for 

Zoos and Aquaria 

Planet Indonesia 

Project Anoulak 

Wildfowl and Wetlands Trust 

World Wildlife Fund Greater Mekong 

Fauna & Flora 

International 

Friends of the 

National Parks 

Foundation 

Little Fireface Project 

Saola Working Group 

Zoologische Gesellschaft für Arten und 

Populationsschutz 

 Satucita Foundation  

 

Lessons 
 

Conservation is difficult 
Conservation is expensive Standardization helps everyone 

Species are not recovered by any single organization 

 

Big challenges need many: 

Brains Years Policies Wallets 

Collaboration is CRITICAL  

Together we CAN make a chang 
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INTEGRATING    PLANTS INTO 

WILDLIFE CONSERVATION PROGRAMS 

Siti Nur Hidayati, Ph.D. 

University of Tennesse, USA 

 

Wildlife ? 

 
Wildlife refers to living organisms (flora and fauna) in their natural habitats. But cultivated plants and 

domesticated animals are not included in wildlife. 

 

Benefits of Wildlife 
 
Wildlife is an essential component of various food chains, food webs, biogeochemical cycles and 

energy flow through various trophic levels. Preserves vitality and health of environment and provides 

stability to various ecosystems. 

 

Threat to wildlife 
 

Habitat loss 

Population growth, industrialisation, and modernisation 

Pollution urbanisation 

1. Air, water, soil, noise 

2. Activities 

 - the use of synthetic materials, 

 - waste of various toxicity 

3. Indiscriminate hunting 

4. Killing and poachi 

 

Animal Preference on Vegetation 
1. Landscape 

2. Habitat within the landscape 

3. Plant species within habitats 

 

Landscape Ecology 
1. Matrix 

2. Patches 

3. Corridor 

(Barnes, T.G, 2000) 

 

Habitat Fragmentation 

 
Fragmentation begins with a small gap in the matrix. Over time the gaps may get larger.  

Shift in the matrix. (Barnes, T.G, 2000) 

 

Habitat corridors 

 
A strip of favorable habitat located between two large patches of habitat that facilitates dispersal (e.g., 

a narrow band of trees that connects forests). 

 

Key Design Considerations 

1. Design corridors at several spatial and temporal scales. 
2. Provide quality habitat in a corridor whenever possible. 

3. Locate corridors along dispersal and migration routes. 
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4. Corridors, should not be limited to a single topographic setting. 

5. Similarity in vegetation between corridors and patches is beneficial. 

6. Restore historical connections and generally avoid linking areas not historically connected. 
 

Habitat restoration 

 

Why Native Plants 
 

Native plants: 

1. Fewer pest and disease problems than exotic (non native plants).  

2. Adapted to local temperature and rainfall patterns. 

3. Provide better nutritional requirements for native animals, and are the basis for delicately 

balanced food webs 

 

What is the goal of the restorations? 
 

Restoring a plant community or Restoring  habitat? For which species? 

Species characteristics 

-  food requirements 

-  shelter/breeding requirements 

-  mobility/dispersal ability 

-  response to environmental variability (temporal & spatial) 

-  interactions with other species 

 

Can the species colonies? Will population be viable? 
 

Landscape characteristics 

-  size/shape of patch 

-  distance to source 

-  connectivity/corridors 

-  matrix characteristics 
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Restoring habitats for animal 
 
Need to consider: 

1. Quality of the habitat 

2. Difficulty in reaching the habitat 

3. Distance to the habitat 

4. Difficulty in crossing the area between habitat 

 

 

 

Conceptual Models of Spatial structure 

 
1. Basic  metapopulation  model 

2. Source-sink metapopulation model 

3. Landscape metapopulation model 

 

 

 

 

 
 

 

 

 



xx 
 

Models of Spatial Structure 

 

Landscape metapopulation model a population model that considers both differences in the quality of 

the suitable patches and the quality surrounding matrix (e.g., habitat corridors). Represents the 

populations most realistic and most complex spatial structure of population. 
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BREEDING PROGRAM FOR SUMATRAN RHINOCEROS (Dicerorhinus Sumatrensis) 

CONSERVATION: PAST, PRESENT, AND FUTURE 

drh. Dedi Candra 

Way Kambas National Park, Lampung Indonesia 

INTRODUCTION 

The Sumatran rhinoceros or Two-horned hairy rhinos (Dicerorhinus sumatrensis) is now the most 

endangered and the most threatened rhino among the five surviving rhino species in the world. 

Estimates indicate that the numbers of wild Sumatran rhino was reducing very rapidly over the last 2 

decades and now there remain less than 100 individuals in the whole world. Numbers are now so low 

that we may see the rhino finally vanish in the coming decade, if we do not act fast and massively 

now. In the 200 years since the Sumatran rhinoceros was first scientifically described (Fisher 1814), 

the range of the species has contracted from a broad region in Southeast Asia to three areas on the 

island of Sumatra and one in Kalimantan, Indonesia. 

Characteristics of Sumatran Rhino: 
 Males are primarily solitary except for mating pairs activity and mothers with baby under 2 

years old 

 Life span is shot, just 35-40 years, long gestation length of approximately 15-16 months, and 

age at sexual maturity estimated at 6-7 years for females and 10 years for males 

 Home range: Males up to 5,000 ha with often overlapping with female home range and 

females more small, just about 1,000 -1,500 ha. 

 Daily movements between feeding sites and wallows site are probably only a few kilometers per 

day. Longer treks are made when males and females go to saltlicks (5-10 km) and by males 

exploring their large ranges. 

 Water is never very far away in the habitats occupied by the Sumatran rhino. 

THE SUMATRAN RHINO STORY 

Sumatran Rhino in Captivity: 

1985-1992 Sumatran rhino capture program. PHKA working together with HPLF (Howletts and Port 

Lympne Foundation) from England and SRT (Sumatran Rhino Trust) from America were captured 40 

rhinos from areas being converted to plantations in Riau and Bengkulu province (18 rhinos), for the 

captive breeding program. In same period in Malaysia were success captured 22 rhino from Peninsular 

and Sabah. So the Sumatran rhino were distributed to few places such as Indonesia, England, US and 

Malaysia. Unfortunately 13 Sumatran rhino was died until 1993 because of various causes, in 

particular because of problems with food and digestion, poor husbandry and health care, and fatal 

fighting because of limited space and no reproduction did occur. So, we can say captive breeding 

program was failed, even thought the first rhino expert too confident about captive breeding success. 

   Howlett and Port Lympne England Zoo- failed 

  US (Bronx zoo, San Diego Zoo, LA zoo and Cincinnati zoo – Breeding 2001, 2004, 

2007) – overall failed 

   Sungai Dusun and Zoo Malaysia - failed 

   Sepilok and Borneo Rhino Alliance Tabin Sabah  Malaysia - failed 

   Safari park Indonesia - failed 

   Ragunan and Surabaya Zoo Indonesia - failed 

   Sumatran Rhino Sanctuary Indonesia (breeding 2012) – still survive and running to date. 

 On 2016 just Bina, one Sumatran rhino survive in the captivity with 39 Sumatran rhinos 

was died. 

 

SUMATRA RHINO EXTINCT IN MALAYSIA 

Malaysian population 52-75 on 1980, including 20 to 25 individuals in the Endau-Rompin area in 

Johor and 15 to 30 in Sabah. Population continuing to decreased and separated in few small 

populations. The tragic death of all six rhinos at Sungai Dusun Rhino Conservation Centre in Selangor 
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between April and November 2003 put a finish to the captive breeding effort. Sumateran rhino extinct 

in Peninsular (Taman Negara, Endau Rompin National Park and Royal Belum State Park) on 2007 

and close to extinct Sabah, just 3 sumatran rhino (Dicerorhinus sumatrensis harrissoni  )left in the 

rhino Sanctuary, they are Tam  (2008), Puntung (2011) and Iman (2014) - Tabin Wildlife Reserve). 

200 cameras running in Danum Valley on 2012, there is just one rhino lest and captured on 2014. 

The Sumatran rhino is now considered to be extinct in Malaysia (Hance, 2015), and the current 

conservation strategy there is to propagate the remaining rhinos in a captive breeding program 

(Payne, 2012). The Borneo Rhino Alliance (BORA) directs this program, and currently it seems 

there is no chance to re-introduce any rhinos back into the wild (Ahmad et al., 2013). Main 

conservation program is patrol, protection and intensive monitoring. 

The Sumatran Rhino Population Problem in Indonesia right now is same with Malaysian 

condition 20 years ago: 

  Sumatran rhino population distributed in small population <15/habitat 

  Male and female rhino is very difficult to meet because small and distributed. 

  High Inbreeding potential 

  Just few rhino calves was born 

The captive propagation plan largely failed through a fatal combination of diverse factors including 

dealing with a solitary species which is inherently difficult to breed, inadequate knowledge of rhino 

breeding biology and dietary requirements, cautious decision-making, poor hygiene in some facilities, 

weak collaboration, emphasis on capture of "doomed" rhinos rather than fertile rhinos, and a 

willingness to keep on doing the same thing and waiting in vain for a better result. Three calves 

were produced by one rhino pair in Cincinnati Zoo in 2001, 2004 and 2007 and 2 calves was 

produced by one pair in SRS in 2012 and 2016. 

CURRENT POPULATION - ESTIMATES OF SUMATRAN RHINOS LEFT IN THE WILD 

Strategy and Action Plan for the Conservation of Rhinos in Indonesia (2007-2012) in situ 

Conservation: overall failed 

•   Expand  the  wild  population  in  Gunung  Leuser,  Bukit  Barisan  Selatan  and  Way 

Kambas National Parks by at least 30% 

• Secure adequate habitat for viable wild populations in Kerinci Seblat National Park 

(500,000 ha), Bukit Barisan Selatan  National  Park (100,000  ha), Gunung  Leuser 

National Park (700,000 ha) and in Kalimantan (500,000 ha). 

• Translocation of animals from the southern parts of Bukit Barisan Selatan National Park 

(which has a relatively dense rhino population), to its relatively empty northern sections. The 

movement of rhinos will occur when security is assured in the northern areas 

2012 

   WKNP 35 Sumatran rhinos  in  2012 (Talukdar et al., 2012), indicating a strong recovery after 

being declared extinct in the Park in 1961 but rediscovered in  the  1980s (Reilly et al., 1997) 

 BBSNP  during  2007-2008  estimated  there  were  21  ±  7.1  rhinoceroses  in  the  Park 

(Pusparini and Wibisono, 2013). Based on patrol data, the distribution of rhinoceros 

signs had decreased by 70% during 2007-2012 (Talukdar et al., 2012) 

   Leuser Ecosystem   17 individuals were confirmed in a 250 km2 area in 2012 (Leuser 

International Foundation, 2012 

2013-2014 

Base on Sumatran rhino crisis summit (2013) and rhino range state meeting (2014), the 

Sumatran rhinos were protected in the three main Sumatran rhino regions in Sumatera and From the 

14 sites that recorded the presence of wild Sumatran rhinos in 1995, only five still have 

incontrovertible evidence of the species in 2012 and they are now restricted to the island of Sumatra, 

Indonesia (Bukit Barisan Selatan, Gunung Leuser and Way Kambas National Parks) and Malaysian 

Borneo (Danum Valley Conservation Area and possibly Tabin Wildlife Reserve).The 1984-2016 

strategy of trying to protect them in the wild has not resulted in increasing their numbers in each sites. 
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The  2016  best  population  of  Sumatran  rhino  numbers  is  less  than  100, down  from  an 

estimated 413 - 563 in 1995 and declining is in very serious trouble. Sumatran rhino numbers have 

declined more than 70% over the last two decades due to poaching for its horn as well as 

increasing destruction of its habitat. 

Now, the populations are primarily threatened by small population size, habitat enroachment, the 

potential for catastrophic events, and invasive plant species, as well as poaching. 

2015-2016 

Kalimantan 4-15, Way Kambas 31-36, Leuser 26-36, BBS 16-35. 

Summary of Sumatra rhino PVA meeting in Bogor 2015: 

 Four location distribution Sumatran rhino in Way Kambas, BBS, Leuser, Kutai Barat, 

each site needed special solution and different challenge. 

   Build national level support for Sumatran rhinoceros conservation 

   Conservation effort is zero poaching, increasing individual, control of species invasive. 

 Action points: build Intensive Protection Zone and Intensive Management Zone in each 

population and manage individual as metapopulasi 

o Establish IPZs and ensure that all Sumatran rhinoceros are protected from poaching, 

deforestation, encroachment and habitat degradation 

o Manage  all  Sumatran  rhinoceroses  from  Indonesia  and  Malaysia  as  one  meta- 

population and establish Intensive Management Zones (IMZs) at each site in Indonesia 

 Conduct  critical  research  and  monitoring  to  measure  effectiveness  and  inform  and 

evaluate conservation management including - Monitor diseases within the surrounding 

livestock population. 

 Engage  local  communities,  government  authorities  and  the  private  sector  in  the 

conservation of Sumatran rhinoceros and their habitats. 

   Captive must be support to wild population. 

Interesting fact about condition of Sumatran rhino to date: 
1.  Summary of TFCA rhino expert Meeting in Jakarta August 2016 (just ~72 Sumatran rhino 

left in in-situ habitat) 

2.  Camera/video trap in BBSNP during 3 years project just capture 6 photos of Sumatran rhino 

(~2/3 different individual rhino (unpublished WWF Indonesia). Population 17- 24 Rhinos 

(Footprint, Occupancy & CT), Footprint 30-40 rhinos (RPU) – confuse with Tapir 

footprint? Nobody know what the real number of sumatran rhino in the field. 

3.  Camera/video traps in WKNP and RPU activities ~ 25 rhinos (TERMA). Footprint 31-36 

rhinos (RPU) 

4.  Leuser ~ 12 rhino from (2-15) 6 different area (KEL) 

5. Sumatran  Rhino  Population  in  the  area  which  have  intensive  protection  and 

monitoring (RPU 1995-now) continuing to decreased or stagnant (TNBBS and TNWK) - no 

overall indication of recovery of the wild populations 

6.  Rhino zero poaching (TNBBS and TNWK) - no recorded poaching events – real or nor? 

Protection and habitat restoration are no longer sufficient to ensure the Sumatran rhino’s 

survival. 

7.  Camera trap and Fecal DNA – low result 

8.  No info about rhino death in BBS 2001, TNWK (1 or 2) on 2006 

9.  Just 3-10 Sumatran (Kalimantan) rhino survival, capture and translocation protocol to rescue 

the sumatran wild rhinos (Najaq) from remote hill forests in Kutai Barat. The capture of 

isolated Sumatran rhinos is indeed inherently risky, but leaving isolated animals in a place 

where they cannot find a breed and snare on the leg has far greater risks. Although Najaq’s 

death is tragic, we have learning much from this experiences to continue its rescue efforts 

Problem has been occurring such as: 
    The rhino population densities in 1990s were probably already too low for them to 

recover without intensive management intervention. 

 With the deaths of the  many captive sumatran rhinos, the breeding  project became 

unpopular and the focusing on saving rhinos in the wild rather than bringing them into 

santuary. 
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 No evaluation and comprehensive scientific assessment from Sumatran rhino monitoring and 

protection project by expert. 

   No info about reproductive status individual of rhino in Leuser, BBS and WK. 

 No info about Genetic Plasticity and Heterositas Genetic status of population in Leuser, BBS 

and WK. The small size of Sumatran rhino populations make them vulnerable to inbreeding. 

   Sumatran  rhino  population  drastic  decline  about  90%  during  period  1984-2015.  

Distribution habitat of Sumatran rhino in 5 sites (1984) and now just in 3 sites left (Leuser, 

BBSNP and WKNP). The wild populations in Sumatera mostly have stagnated, declined or 

gone extinct. 

 Very small  individual  into  population  just  2-10  rhino,  separated  without  access  for 

transferred new blood (genetic exchange) between sub population 

  The essence of the problem now is only one breeding female’s success in captive (Ratu).  A 

conservation program now needs to put in place measures that significantly boost rhino 

birth rate in captive conditions. 

 Strategy and Action Plan for the Conservation of Rhinos in Indonesia 2007-2017 was 

failed – need Emergency Plan 

Even thought the Sumatran rhino decreased in  Indonesia but if we compare  with other 

country in the south East Asia, Indonesia still is the best to save Sumatran rhino. 

SUMATRAN RHINO CONSERVATION IN WKNP - CENTER OF EXCELLENT 

Rhino Protection Unit 

Protection Securing the rhinoceros and their habitat through operating Rhino Protection Units (RPU)  

and intelligence  and law enforcement unit (ILEU). the activity of teh rpu are Intensive patrolling of 

areas to detect and destroy traps, interdict intruders  and  arrest  suspected  poachers,  take  actions  

against  unauthorized  utilization  of natural resources in addition of rhino protection, conduct 

intensive and extensive surveys and monitoring of the rhino population, and Provide intelligence to 

assist in the apprehension of poachers. 

Sumatran Rhino Sanctuary 

The Sumatran Rhino Sanctuary (SRS) is a unique breeding center for Sumatran Rhinoceros in the 

native habitat of the species. The sanctuary was build within the Way Kambas National Park in an 

effort to provide a natural environment to keep and propagate Sumatran rhinos. The captive 

conditions in the SRS are different from those in zoos, as the SRS provides 10-20 ha of secondary 

forest habitat for each rhino within the 100 ha complex, with minimized human interference. The 

SRS has separate enclosures for each rhino, because in the wild Sumatran rhinos are solitary animals 

that live alone most of the time. The female and male Sumatran rhinos are kept separate until a 

willingness to mate is shown in their behavior in correlation with their sexual cycle. The mature 

secondary tropical rain forest of Way Kambas National Park provides natural habitat for the Sumatran 

rhino. 

The aim of Sumatran Rhino Sanctuary is produce many offspring as safely possible, safely mean 

save/secure genetic and environments. 

Program Management: 

•    1996 SRS starting to build 

•    1997 big fire in WKNP 

•    1998 establish with one manager 

•    2000 SRS foundation 

•    2008 Yayasan Badak Indonesia (YABI) with two manager (Animal and   facility) 

•    12 June 2012 Andatu was Born 

•    12 May 2016 Delilah was Born 

•    2014 back with one manager 

Key:  Principle of Sumatran rhino Breeding Success are combining natural breeding and technology 

of reproductive. 
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Breeding Sumatran rhinoceroses has proven challenging because the animals can become very 

aggressive (fighting) when they are paired and the female is not receptive to the male. We need to 

make sure; when female have peak of estrous cycle if we need to run breeding program.  Actually,  

not  so  difficult  to  breeding  this  endangered  animal,  two  important activities are daily behavior 

monitoring and Ultrasound examination (Follicle development, Ovulation, Early pregnancy, Embryo 

development and Pathology condition). After we know the estrous cycle and then introduce them, if 

good response each other pair male and female in one place. During the female cycle just 4 days 

female receptive to the male and just about 12 hours good time to breeding success. The other 

important this is the rhinos must be health with good nutrition. 

Miscarriage – Loss Pregnancy 

There was no vaginal discharge, no change in her behavior, nothing that gave us a hint she had 

lost the embryo.  She is very healthy. The embryos can be absorbed fairly quickly early on.  We did 

track the uterine horns from cervix to both ovaries and not see any fluid in there. Ratu was lost 

pregnancy, that is sometimes happens and is not related to how the rhinos are being cared for or 

managed.  Nobody is to feel responsible for the loss.  It is simply the way nature works sometimes. 

Breeding Success Story 
• The last record of a Sumatran rhino calf produced by a pair of captive animals dates back to 

1889, in Calcutta, India [Rookmaaker, 1998]. 

• Captive Breeding Success in America.  Ipuh and Emi successes produce three calves on 2001, 

004 and 2007. 

• Captive Breeding Success in Indonesia. The Sumatran rhino global propagation and 

management board (GMPB) consisting of representatives of rhino range states, rhino breeding 

facilities and donors, has been meeting since 2005. One of GMPB successful is  brought  

Andalas  into  captivity  in  Way  Kambas  and  breeding  program  has succeeded with two 

captive births but all of them related. The only unrelated male is held separately in Sabah. The 

pace is too slow to save the species. Fresh ideas and perspectives are needed to help decide what 

to do next. 

• Rare Sumatran Rhino Birth in Way Kambas National Park Lampung, Indonesia on June 23, 

2012 early Saturday morning. The birth is the first in 124 years in a breeding center in Asia and 

is a significant advance in Indonesia’s conservation efforts for one of Earth’s most threatened 

species.  One rhino calve is very important because he has one percent of the world’s sumatran 

rhino population. 

Sumatran rhino prediction age in Indonesia and Malaysia captivity (estimation of Sumatran rhino 

productive age is under 30) – life span about 35-40 years old. 

No SRS BORA Sex Age Productivity 

1 Bina  Female 32 1 calf, prolonged cycle 

2 Ratu  Female 16 4-5 calf 

3 Rosa  Female 15 4-5 calf, cyst and myoma? 

4 Andalas  Male 15  

5 Harapan  Male 11  

6 Andatu  Male 4  

7 Delilah  Female 1  

8  Tam Male 25 Low spermatozoa 

9  Puntung Female  Cyst 

10  Iman Female  Myoma 

 

Based on table, Sumatran rhinos at the SRS looks related especially male (low genetic variation) and 

Sabah female is not potential to produce calve because have pathology status of reproductive tract. 

If do not have new blood to put into both sites, the rhino will be extinction. 
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In the other site, in situ Sumatran rhino conservation, high risk also occurred such as: allee effect, 

high in-breeding index, low heterositas genetic population, pathology case on reproductive organ, 

potential for recessive lethal gen or abnormal, population stagnant or decline and bring species to 

exstint. 

If the Sumatran rhino population just fewer than 100, what can we do? What needs to be done? 

What the best strategy for conserving the Sumatran rhinoceros? Good question but difficult to answer 

or the answer should be obvious. Without specific actions to bring Sumatran rhinoceroses together to 

boost production it is likely that the species will go extinct even if protection of suitable habitat 

increases. Need extreme or revolution action for Sumatran rhino conservation now!!! If Not, 

Sumatran rhino will be Gone.........!!!! 

Saving Sumatran rhinos in the wild? or Saving Sumatran rhino in the captivity? 

GOOD EXPERIENCES TO SAVE ENDANGERED ANIMALS 

The inspiration and lessons learned in bringing back species on the edge such Californian condor, 

black footed ferret, crested Ibis, red wolf, Indian rhino and white rhino, and to stop us from making 

the same mistakes that were made that led to the extinction of the Yangtze river dolphin, the Javan 

rhino in Vietnam, and the northern white rhino. 

Solution needed 
1.   Review the situation and our existing strategies. Identify key issues on which action has to 

be taken. 

2.   Global strategy to manage the global population (both wild and captive) as a single 

metapopulation across national and international borders. The best example of success of a 

single metapopulation strategy is that of the greater one-horned rhinoceros Rhinoceros 

unicornis in Nepal and India (Talukdar, 2006; Martin et al., 2013). 

3.   The second agreed action is the continued deployment of Rhino Protection Units at sites 

with remaining breeding populations. 

4.  The  third  proposed  action  is  the  creation  of  intensive  management  zones,  with increased 

protection and monitoring in areas where the Sumatran rhinoceros breeds naturally. 

5.  The fourth action of the conservation strategy is captive breeding. The development of 

advanced reproductive technology for captive breeding. 

6.   Strong governmental commitment and support to save Sumatran Rhino. 

Action: 
1.  Review Strategy and Action Plan for the Conservation of Rhinos in  Indonesia (2007- 2012)     

and     change     with     Emergency     plan     for     Sumatran     rhino     (need a comprehensive 

budget). 

2. Rhino Protection Unit. Strict anti poaching operations, protection rhino population and habitat, 

intensive monitoring, apply ILEU each sites is important for Sumatran rhino conservation, BUT 

Sumatran rhino conservation program with small population must be use scientific assessment for: 

 Make  sure  real  viable  rhino  population  viable.  Find  rhino  and  translocation  of 

isolated wild rhino with population < 5 into existing semi in-situ captive breeding. Act now 

to add animals to the population. 

  Securing priority areas (Leuser, BBS and WK). 

  Reproductive status including pathological status of reproductive organ 

 Index in-breeding and genetic variation(heterocyst) into population - create a real 

genetic reservoir to support the wild population 

  IPZ, IMZ, Sanctuary - Advance Reproductive Technology 

  Diseases surveillance surrounding 3 different sites 

 Act  now  to  truly  manage  captive  Sumatran  rhino  population  as  one  global 

population, with exchange of animals and gametes. 

3.   Sumatran Rhino Sanctuary in Lampung 
a.  Way Kambas is the most undisturbed and secure Sumatran rhino habitats in Indonesia. Way 

Kambas also have good access and adequate ecological factors for the development of a 

natural breeding center for Sumatran rhino. In addition, Way Kambas has potential to support 
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endangered animal conservation as part of the sustainable development of Lampung 

province. 

b. SRS must be developed as a breeding centre for Sumatran rhino – framework SRS – change 

brands image SRS not only Sanctuary but real breeding centre. Semi in-situ BREEDING 

CENTRE – Natural breeding combine with reproductive technology. Framework SRS – 

change brands image SRS not Sanctuary anymore but real breeding centre: Human resource 

– upgrading staff, Equipment & Laboratory. 

c. Reproductive  technology:  hormone  modification  for  female,  ultrasounds,    EEJ 

(Artificial insemination has resulted in the births of five white rhinoceros calves in European 

zoos and  three greater one-horned  rhinoceros calves (Terri Roth, pers. comm.), AI, 

Embryo transfer, etc. 

d. SRS must be Insurance (Future security) for Sumatran rhino and need more analyses to 

support this program. 

e.  SRS in-situ and ex-situ closely link to add SRS potency for viable. Actually in-situ 

population has decreased. 

f.  Future SRS need government support. 

g.  Few options to obtain male sperm quality is: 

h.  Continue Natural Breeding 

i.   Sperm collection with Electro Ejaculator (EEJ) from Andalas and Andatu and Tam 

j.   Collaboration with Sabah (Tam’s Sperm for SRS‘s female rhino), IVF to Bina or Rosa 

k.  Government policy and Mou need to be clarified 

l.    Genetic issue need to be finished – the need of a join analysis for  assessment 

m.  Loan New Male from wild (doom rhino): Survey and identification dome rhino in Sumatera, 

Government policy, Capture – translocation, Adaptation at the SRS, Breeding program, 

Evaluation and KSDAE Policy: release rhino to the wild or just stay at the SRS (need 

release program issue). 

4.   Sumatran Rhino Sanctuary in Kutai Barat Kalimantan Timur 
a.  Find and capture all Sumatran rhino in Kalimantan and bring to sanctuary to captive 

breeding program 

b. Government policy and Mou need to be clarified 
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ABSTRACT 

The population of Sumatran tigers (Panthera tigis sumatrae Pocock, 1929) is having fairly high 

pressure because of the forest habitat reduction.  Human-tiger conflict (HTC) and its management in 

Sumatra have become a challenge in the means of tiger conservation because they generate material 

loss and deaths, that eventually reduce community tolerance towards its conservation attempt.  Attack 

and predation towards cattle by tigers have made local community in some suburb villages of Taman 

Nasional Bukit Barisan Selatan (TNBBS / Bukit Barisan Selatan National Park) to develop some non-

lethal control conventional approaches in order to protect their cattle and to prevent higher conflict to 

occur.  Seven research location villages around TNBBS give important information in HTC 

prevention used by community in Bukit Barisan Selatan landscape.  Questionnaire survey and 

structured interview have been done on 154 respondents.  Some general local prevention models are 

anti-tiger attack cage or Tiger Enclosure Proof (TPE), fireplace around the cage, lighting or lamp in 

the cage, high platform cage, and night patrol and guard.  From the questionnaire done, TPE model is 

evaluated effective in preventing tigers to enter the cage by local community.  From 48 respondents 

stating that they have built TPE, there are 4 TPE respondents (8.3 %, n=48) having disruption and 

predation after TPE is built.  The analysis result of Generalized Linear Model (GLM) shows that TPE 

model is the best modeling that reducing the number of conflicts with delta value of Akaike’s 

Information Criterion’(AIC = 28,638), which is the smallest criterion value.  Modeling interpretation 

defines that more TPEs built by a village of conflict area will decrease the number of occurring 

conflict frequencies.  

Keywords: sumatran tiger, human, conflict, TPE, GLM 

 

1. INTRODUCTION  

 

Sumatran tiger (Panthera tigis sumatraePocock, 1929) is one of species key remaining on Sumatra 

Island.  The threat of losing it existence is due to anthropogenic factors.  This subspecies tigers very 

depend on the existence of forest [19] and they are having quite high pressure because of the reduction 

of forest habitat in Sumatra as the result of land use conversion and the increasing human population, 

so there is a conflict because of human activities around and inside forest [17].  “Critically 

Endangered” status is embedded on this species[12], considering of its population in Sumatra that is 

less than 250 individuals left from the newest assessment [21]. 

 

Human-Tiger Conflict (HTC) and its management in Sumatra become a challenge in tiger 

conservation means because they create material loss and deaths that eventually reduce community 

tolerance towards its preservation means.  This conflict is also a factor triggering community to catch 

and even kill tigers[17].  HTC is divided into three types based on the effects appearing, the first type 

is that tigers are visible around the habitation, although they do not cause any deaths, they create fear 

among people.  The second type is that tigers prey on cattle.  In this type, the risk over tigers is 

increasing along with the existence of possible vengeance from the community.  The third type is that 

tigers attack human, where the risk towards their existence is much higher to be relocated or even to 

be killed by people [5;6]. 
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Bukit Barisan Selatan National Park (BBSNP) in the province of Lampung is one of landscapes for 

tiger conservation (TCL / Tiger Conservation Landscape) that is stated in Strategy dan Rencana Aksi 

Konservasi Harimau Sumatera (STRAKOHAS/ Strategy and Plan of Sumatran Tiger Conservation 

Action)(Soehartono et al., 2007), that cannot be separated from the challenge of HTC management.  

There are 85 incidents of HTC recorded in BBSNP between years of 1998 – 2011, but there were no 

attacks or deaths.  

 

Initiation of treatment through HTC mitigation in Bukit Barisan Selatan National Park (BBSNP) has 

been done in the areas of Talang Sebelas and Talang Kalinda (a cluster in the area of Desa Rajabasa, 

District of Bengkunat, Lampung Barat Regency) since 2005 by conservation agency of Wildlife 

Conservation Society – Indonesia Program (WCS-IP).  Human and tiger conflict occurs with high 

frequency intensity, firstly recorded on 16th of December 2005, with the missing of goats from their 

cage [1]. The search based on data of WCS-IP camera trap shows that their predators are Sumatran 

tigers.  Up to 2007, they are recorded that 14 goats and a dog were the victims of tiger predation in 

Talang Sebelas, Desa Rajabasa, Bengkunat, Pesisir Barat [18]. 

 

The attack and predation on cattle by tigers have make local community in some suburb areas of 

BBSNP developing some conventional approaches that are non-lethal control for protecting their 

cattle and preventing higher level of conflict to occur.  Moreover, WCS-IP has also developed a 

design of cattle cage that is tiger proof enclosure / TPE with a prototype that has been tested since 

2005 in one of HTC hotspots surrounding BBSNP which are Desa Sukamaju and Rajabasa, Pesisir 

Barat Regency.  The cage with this special design uses barbed wire to prevent tigers from entering, 

climbing, and jumping over the cage.  Cage plank installation is done by nailing from inside to avoid 

the damage of plank by tigers.  Some cattle predation cases show that tigers are able to pull planks 

installed from outside of the cage.  

 

Conservation intervention is needed to build understanding and tolerant attitude of community on the 

existence of tigers, so they are not always considered as a threat for human life in suburb area 

surrounding BBSNP.  The understanding on the relationship of the risk living side by side with the 

forest and conditions that will prevent and reduce the conflict risks between two entities, as well as the 

tolerant attitude towards wildlife existence such as tigers that certainly need forest as their life support 

is expected can create low conflict risk and the presence of tigers that is still maintained. The aim of 

this study is to set an effective model of human-Sumatran tiger conflict prevention based on non-lethal 

control approach that has been done by community during this time in villages that are affected by 

conflict surrounding BBSNP.    

 

1. MATERIALS AND METHODS 

2.1  Study area  

Bukit Barisan Selatan National Park (BBSNP) was first established as a wildlife sanctuary because 

thisarea is home for several protected wildlife species (see Biological Conditions). During the third 

World National Park Congress on October 14, 1982 in Bali, the area was formally gazetted as national 

park based on Decree of the Minister of Agriculture No.736/Mentan/X/1982 (BBSNP 1999).BBSNP 

is a chain of the southern Barisan ranges located in southern Bengkulu and extending to southern 

Lampung.BBSNP is part of West Lampung, West Coast, and Tanggamus Regencies, Lampung 

Province and Kaur Regency (Bengkulu Province). Geographically, the park lies between the 

coordinates 429’ - 557’ S and 10324’ - 10444’ E. BBSNP covers an area of approximately 

356,800 ha. 

 

Study activity is done in seven villages listed in conflict data of time series WCS-IP Wildlife 

Response Unit since 2008 – 2015 as HTC locations in suburb of BBSNP which are Desa Sukamaju, 

Rajabasa, Way Sindi, Pagar Agung, Enclave Way Haru, Enclave Kubu Perahu, and Tampang (Figure 

1).  The selection of those seven villages is based on the highest HTC frequency in suburb area of 

BBSNP since 2008 up to now.  
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Fig 1.  BBSNP landscape with the location of study site. 

 

2.2 Methods 

 

There are two approaches conducted to investigate which prevention model that has been done by 

community in study site.  The first is by using supporting data (secondary) on conflict record in 

suburb area of BBSNP since 2008 obtained from conservation agency of Wildlife Conservation 

Society -  Indonesia Program (WCS-IP) and which village that has built Tiger Proof Enclosure (TPE) 

as part of the means of conflict prevention, while primary data are extracted directly by using survey 

questionnaire and direct interview with local community about local prevention model that they have 

applied and its effectiveness level in preventing or reducing cattle predation risk by tigers.  

Respondent sample referred is local community affected by HTC, both in the first conflict level 

(directly see, hear, find sign of tiger presence, and others) and the second conflict level(having attack 

or predation toward their cattle).  Time of study is done in January – March 2016.  

 
1.3. Data Analysis 

 

Questionnaire form completed will be decoded and put in to software application Minitab 17.0 to be 

processed as descriptive statistic data.  Pearson Correlation Test, as well as using Generalized Linear 

Model (GLM) on data variable grouping is done including key topic of prevention model on conflict 

frequency occurring during this time in the village or conflict location.  Data and information obtained 

will be tabulated, summarized, and presented in the form of table and graph.  The result obtained will 

be recommendation for cattle owner in the village having conflict with Sumatran tigers.  

 

1.4. Generalized Linear Model (GLM).  

 

Generalized linear model (GLM) is a method used in quantification of relationship between response 

variable and predictor variable in a model.  The use of GLM can be a model to explain the changing 

process between values from predictor variable towards response variable. Conflict event or 

specifically predation even on cattle has varied contributing causative factors that are.  The best model 

selection in GLM is done to investigate which predictor variable that will be preventing factor in the 

conflict through the smallest AIC delta value.  
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Predictor Linear Model:  

 

 

η  = Response Variable  

α  =  Intercept Value  

β  =Coefficient Value 

χ   =  Predictor Variable (categorical, nominal, discrete, continuous)  

 

 

1.5. AIC Method in GLM  

 

AIC method is a method used in selecting the best correlation model found by Akaike [7].  This 

method is based on maximum likelihood estimation (MLE).  

To count AIC value, the formulation used is as the following:  

 
 

k= the number of parameter estimated in correlation model  

n= the number of observations  

e= 2,718 

u = Residual 

 

According to AIC method, the best regression model is the model that has the smallest value of AIC 

[3]. 

 

2. RESULT AND DISCUSSION 

 

3.1. Local Wisdom in Preventing Human – Tiger Conflict. 

 

Seven villages of study site give important information in preventing human and tiger conflict used by 

community is Bukit Barisan landscape. Questionnaire survey and structured interview have been done 

on 154 respondents.  Some general local prevention models are Tiger Proof Enclosure (TPE), 

fireplace around the cage (Perun), lighting or lamps in the cage, high platform cage, and night patrol 

or guard.  There are 48 active TPEs and 28 high platform cages that have been built by community in 

seven study sites since 2006.  Generally, the condition of the habitat surrounding the cage is still in the 

form of coffee plantation and shrub cover that have not been cropped for a long time, so it potentially 

becomes crawling and hiding place for tigers.  

 

In management of human and tiger conflict, prevention is an important part in order to reduce conflict.  

[17] stated that the principle of specific area describing conflict prevention method in an area cannot 

always be used in other areas. [4]  added that for a long time human has been responded to wildlife 

disturbance by building varied methods for a long period of time. 

 

In India, [8] reported that a fence and a field guard dog can reduce plant loss as the result of wildlife 

release such as elephants from the forest, but did not show significant result for reducing loss on cattle 

predation.  Meanwhile,[13] also explained that fences surrounding the village are quite good for 

preventing the entering of cattle predators such as leopards(Panthera pardus).  

 

TPE is a barbed wire fence model designed by WCS-IP since 2005 in Sumatra [18]. Modification of 

TPE is adjusted to local natural condition and the existence predators.  For goat cage, it is 

standardized with the height of the cage (2.5 m) that is surrounded by barbed wire on the wall, base of 

the cage, top gaps, and other gaps.  For cow and buffalo cage (Fig 2), barbed wire is installed as outer 

fence up to the height of 2.5 m so that tigers are not able to jump over it [11].  Outer fence pole 
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wrapped around barbed wire can be made of a log with diameter > 10 cm in order to have resistance 

when wildlife such as tigers and bears are not easily able to push or ruin it. Generally people use 

cottonwood log (Ceiba pentandra) that can be hedges and can be used as cage shade at the same time.  

 

According to[17], environment surrounding TPE must also be more open and brighter, the presence of 

bushes around TPE can be crawling place for tigers.  As comparison in India, [13] stated that habitat 

modification includes weeding, such as lantana (Lantana camara), is effective to prevent the entry of 

cattle predators such as leopards (Panthera pardus).[21] reported that TPE that is also introduced by 

WCS-IP in Southern Aceh, Gunung Leuser National Park (GLNP), and combined along with 

awareness activity, is proven reducing the number of cattle predation by tigers, and increasing local 

support in conservation of Sumatran tigers. [11]also evaluated that TPE has effectiveness in cattle 

protection at night time so that farmers are able to do activities conveniently at day time.  

 

TPE cage making that is in accordance with standard design developed from initial prototype will 

protect cattle from tiger enclosure.  From the questionnaire survey done, TPE model is evaluated 

effective in preventing the entry of tigers into cage by village community.  From 48 respondents 

stating that they have built TPE, there are 4 TPE respondents (8.3 %, n=48) (Fig 3.) having 

disturbance and predation on their cattle after TPE is built.  It is because barbed wire is not maximally 

installed, wire is not installed in rooftop gaps, and gaps underneath the cage is not dense, so it can be 

reached by tigers by breaking the plank from the bottom of the cage and pulling the cattle inside.  

Other effectiveness evident is that tiger tracks around TPE cage are frequently found by residents in 

the morning.  It can be predicted that tigers try to enter the cage at night from all sides, but cannot pass 

through because they are blocked by barbed wire. [21] also informed that in Southern Aceh in 2007 – 

2010, the number of conflicts that must be handled is reduced up to 60%, even though there were still 

some conflicts, at least only encounter indicating the presence of tigers.  

 

TPE is initially modified from high platform cage, without protecting wire, and is other choice for 

community in suburb area of Bukit Barisan Selatan landscape for preventing tigers to prey their goats.  

Cost limitation makes some residents are able to make only low cage without platform, that is 

sometimes not an ideal cage (Figure 2), so tigers are frequently able to prey their cattle, and some of 

them eventually decide to sell all of their cattle because they feel there are no solutions on conflict 

problems happen.   

 

The challenge in conflict management is the awareness to community of the importance of cage 

condition that is good and fulfills standard criteria of TPE design.  It relates to support in 

compensation program over cattle that becomes the casualty of tiger predation. [14] explained that to 

et full compensation over cattle casualties, it must be ensured the criteria of cattle in the cage that is 

well maintained in order to be protected especially at night time.  

 

 

 

 

 

 

 

 

 

 

 

 

A       B           C 

Fig 2.(A)TPE with outer fence model in Desa Pagaragung, (B) high platform cage type, (C) conventional cage in 

Enclave Kubu Perahu. 

 

Other prevention model done by community is lighting in the cage in the form of electrical lamps, 

kerosene or oil lamps, or fireplace nearby the cage. [16] reported that in Jangkat and Birun, Kerinci 

Seblat National Park (KSNP), the use of confounding stimulation coming from the light can prevent 

the arrival of tigers to the cattle cage and human habitations, even though it is not permanent.  
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Moreover, [2] informed that the use of light, especially Light Emitting Diode (LED), has effect on 

behavior change of predator on its prey.  The use of light has not been a choice that can be used by all 

community members.  It is calculated from 7 villages in study site, only 3 villages having electrical 

power facilities which are Desa Sukamaju, Rajabasa, and Kubu Perahu, while 4 other villages still use 

traditional lighting of kerosene or oil lamps with limited fuel.  

 

 

 

 

 

 

 

 

 

 

 

Fig 3. Perception of Respondent Community towards Local Prevention Model 

Note: VE = Very Effective, E = Effective, In = Indifferent, IE = Ineffective, VIE = Very Ineffective 

 

The fireplace is made by burning garbage or dried grass from cleaning the cage, the smell from the 

combustion is believed by local people will be keep wildlife away, even though it has not been known 

it effectiveness level.  The use of chemistry material as prevention (chemical repellent) of wildlife 

presence, both synthetic and natural, is also used in other areas in the case of non-lethal conflict 

management application.  Among others are pepper (Piper nigrum)and Lithium Clorida (LiCl), they 

are used in Kerinci Seblat National Park (KSNP) to prevent tiger predation on cattle, but other 

innovations must be done before wildlife predator getting used to those stimulants [16].  The type of 

predator also becomes differentiating factor for stimulant effectiveness.  [15]reported that the use of  

LiCl is evaluated effective to reduce the conflict level on fox predator in America, but it is not used in 

Africa.  

 

Active prevention management in human and wildlife conflict is by involving human resources. [17] 

stated the importance of a conflict prevention team to deal with wildlife conflict. [8] also stated that 

night patrols done in conflict villages in three national park landscapes in India (Ranthambore, Kanha, 

and Nagarahole) have positive correlation to reduce wildlife conflict.  

 

Quick response team is formed in conflict hotspot in Sundarband, Bangladesh, that is a new approach 

to reduce human-tiger conflict in Sundarband.  They recruited volunteers from the village to be Tiger 

Conflict Response Team and train them to overcome tiger entering the village [10].  Initiation of 

conflict response team and patrol formationactually was firstly introduced in Bukit Barisan Selatan 

Landscape through Wildlife Response Unit (WRU) built by WCS – IPalong with Balai Taman 

National Bukit Barisan Selatan / Bukit Barisan Selatan National Park Office and Balai Konservasi 

Sumber Daya Alam Propinsi Lampung / Natural Resources Conservation Office of Lampung 

Province since 2006. The role of this wildlife response team is quite significant in conducting conflict 

mitigation or reducing the loss effect caused by human and tiger conflict surrounding Bukit Barisan 

Selatan Landscape by conducting protection along with community when the conflict is detected.  

 

3.2. Predicting Factor of Conflict Prevention  

Pearson Correlation Test is done to see variable having relationship towards the number of conflicts in 

each study site.  Variable total conflict (predictor) is related to some variables (covariate) of 
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prevention which are independent variables (number of TPEs, number of cattle, patrol response 

intensity, number of cage lighting users, number of cages using fireplace, number of platform cages, 

type of habitations, type of plantation habitat, type of bush habitat in each study site).  

 

Initial analysis using Pearson correlation shows that variable number of TPE has the strongest 

negative correlation and is significantly different (rs = - 0.930, P < 0.01) (Fig 4; Table 1.).  It means 

that there is relationship (although not cause and effect) which is more number of TPEs will relate to 

the number of human-tiger conflict occurring in a village. The presence of TPE does not absolutely 

reduce the number of conflict because there were 4 incidents of cattle predations recorded still 

occurring in the cage designed by using TPE.  However, the number of cattle loss is reduced because 

the cage usually is protected with barbed wire that cannot be entered by tigers. The presence of tiger’s 

tracks is still found around the TPE indicating that the conflict prevention has success value and still 

keeps the existence of tigers. [16,9] stated that “lethal control” or conflict controlling by killing 

wildlife is a matter must be avoided in conflict management, and is only the last choice because it will 

not solve the problems.  [17] explain that the lethal control make them lose an important entity in the 

ecosystem, namely the existence of the sumatran tiger as a natural balance. 

 

High platform cage is also a variable that has strong negative correlation and is significantly different 

(rs = - 0.88, P < 0.01) (Fig 4).  The number of platform cagedoes not have significant value in 

reducing conflicts because gaps in the cage still can be passed through by tigers to prey the cattle 

inside.   

 

The number of conflict response and patrol that can be done in each village has strong negative 

correlation value, and is significantly different (rs = - 0.80, P< 0.05) (Fig 4; Table 1.), because night 

patrol and guard responses are done collectively and rotating among community groups when there is 

any conflict information in a village, and when conducive situation is perceived, the patrol is not done.  

 

Analysis using Generalized Linear Model (GLM) is done to see wider relationship between response 

variable, which is conflict and other covariates that are predicting factor (Table 2).  All of variable 

obtained from questionnaire surevy, with additional data from WCS patrol for conflict respon during 

2008 – 2015.  Settlement area, paddy field, field (dominated by coffe and cocoa), and shrubs 

considered as environmental covariat that influences and also affect the incidence of conflict.    

Analysis result shows that TPE presence factor is to most influencing factor on the number of conflict 

frequency among other factors (number of cattle, platform cage, fireplace, cage lighting, and guarding 

patrol). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. Pearson correlation test for all variables in GLMsSignif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 
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Tabel 2.  Variables in Generalized Linear Model (GLM) 

Variable Tipe Data Sumber  

Conflict Freq. Integer Questionnaire 

Number of cattle Integer Questionnaire 

TPE Integer Questionnaire 

Patrol Integer Questionnaire, WCS Data 

Lighting Integer Questionnaire 

Fireplace Integer Questionnaire 

High cage platform Integer Questionnaire 

Settlement Nominal Questionnaire 

Paddy field Nominal Questionnaire 

Field Nominal Questionnaire 

Shrubs Nominal Questionnaire 

 

 

Tabel 3. Model Selection of GLM among Variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note : Bold font:  TPE selected as the best model fits with the smallest Akaike’s Information Criterion’ (AIC) 

delta criteria[3]. 
 

Tabel 4. The best three models by GLM’s 

Coefficients :  Estimate  Std Error  Z value  Pr(>|z|) 

(Intercept) 2.23077 0.18105 12.321 < 2e-16 *** 

TPE -0.11932 0.03714 -3.213 0.00131 ** 

Model 2: Conflict = 2.23077 + (-0.11932.TPE)     

(Intercept) 2.3034 0.2161 10.66 < 2e-16 *** 

Patrol -0.8011 0.2679 -2.99 0.00279 ** 

Model 3: Conflict = 2.3034 + (-0.8011. Patrol)     

(Intercept) 2.4312 0.2218 10.961 < 2e-16 *** 

High plat. cage -0.2313 0.0707 -3.272 0.00107 ** 

Model 6: Conflict = 2.4312 + (-0.2313.High platform cage)   

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Analysis result of GLM shows TPE model as the best modeling (Table 3) that reducing the number of 

conflicts (AIC  = 28.638 and Delta AIC = 0), which is the smallest criterion value among others.  

Modeling interpretation interprets that more TPEs made in a conflict area, the number of conflict 

Model Predictor AIC Delta AIC ModelLik ModelWt 

Model 2 bbs TPE 28.638 0 1 0.709 

Model 6 bbs High Cage 30.643 2.005 0.367 0.26 

Model 3 bbs Patrol 35.406 6.767 0.034 0.024 

Model 1 bbs Number of cattle 39.023 10.385 0.006 0.004 

Model 4 bbs Lighting 41.532 12.894 0.002 0.001 

Model 9 bbs Field 42.412 13.774 0.001 0.001 

Model 0 bbs Null Model 42.991 14.352 0.001 0.001 

Model 8 bbs Paddy field 44.023 15.384 0 0 

Model 5 bbs Fireplace 44.319 15.681 0 0 

Model 7 bbs Settlement 44.547 15.909 0 0 

Model 10 bbs Shrubs 44.99 16.352 0 0 
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frequency occurring is reduced.  This statistic value give illustrate that the relationship among the 

various models are more complicated than the correlation.TPE which was built with standard design 

provide safeguards system.  There is no gap enclosure that can be entered by tiger.The best model 

selection can be formulated as model 2: conflict frequency~ 2.23077 + (-0.11932.TPE)(Table 

4.).TPE combined with livestock management and socialization of personal safety were successful 

enough to decrease the incidence of conflict, there are no tigers or humans are killed, death of 

livestock can be reduced[20]. 

 

3. CONCLUSION 

Pearson correlation test result shows that TPE has the strongest negative correlation and significantly 

very different (rs = - 0.93, P < 0.01) toward the reduction of conflict frequency,the result based on 

GLM analysis also makes conclusion that prevention model considered the best to prevent or to 

reduce the number of conflict is by using Tiger Proof Enclosure (TPE) cage, themore TPEs made in a 

conflict area, the number of conflict frequency occurring is reduced. 
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ABSTRACT 

 

Traditional beef cattle farming isa system still commonly practiced by many local farmers in 

Indonesia. Unfortunately, in this system, animal housing management as one of the most important 

production factors, is not given enough attention by the farmers. Therefore, this research intends to 

obtain information from farmers regarding theiranimal housing management, animal-health efforts, 

and the types of worms which commonly infect their cattle. 

 

The research methodology used in this research is descriptive method with sample tests in the Center 

for Testing and Investigation of Animal Disease and Veterinary Public Health's laboratory, including 

data analysis, interviews, surveys, Focus Group Discussion (FGD), and secondary data. The result of 

the research shows: 1) the conditions of cattle housing do not meet the standard, additionally, there is 

no sanitation system, causing the enclosure to be damp and muddy - the perfect place for the 

proliferation of worms’ eggs 2) Every cattle which being kept traditionally is mildly infected with 

worms' eggs (Strongyle sp, strongyloldes Sp, Moniezia Sp, Fasciola sp, Paramphistomun sp 

andCoccidia Sp). The recommendation given is to improve the sanitation in the animal housing, and 

to give helminthiasis medication regularly to increase the production of beef cattle. 

Keywords: beef cattle, animal housing, worm types, helminthiasis 

 

1. INTRODUCTION 

 

Beef cattle farming in Indonesia is mostly dominated by local farmers. More efforts should be done to 

fulfill the demands of beef and improve the welfare of local farmers. The efforts to develop farms 

include 1)management 2)feeding and 3)breeding. 

 

In this research, management means animal housing management, finance, and marketing. Animal 

housing management is about choosing location, construction, and sanitation for the sheds, which 

serves as animals' protection against rain, heat of the sun, wild animals, thieves, and also to maintain 

their health. The housing has several important functions for beef cattle business 1) protecting cattle 

from unfriendly weather 2) place where the cattle can rest comfortably 3) controlling cattle so that 

they don't ruin the plants around the farm 4) place to concentrate their excrements 5) protecting cattle 

from wild animals 6) making it easier to maintain, especially in feeding, drinking, and health 

surveillance (Abidin, 2002), quoted from Nainggolan (2013). 

 

Helminthiasis (plural helminthiases), also known as worm infection, is any macroparasitic disease of 

humans and other animals in which a part of the body is infected with parasitic worms, known as 

helminths. There are numerous species of these parasites, which are broadly classified into 

tapeworms, flukes, and roundworms. They often live in the gastrointestinal tract of their hosts, but 

they may also burrow into other organs, where they induce physiological damage.Soil-transmitted 

helminthiasis and schistosomiasis are the most important helminthiases, and are among the neglected 

tropical diseases. This group of helmianthiases have been targeted under the joint action of the world's 

leading pharmaceutical companies and non-governmental organizations through a project launched in 

2012 called the London Declaration on Neglected Tropical Diseases, which aims to control or 

mailto:lppm@umc.ac.id
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https://en.wikipedia.org/wiki/Helminths
https://en.wikipedia.org/wiki/Parasite
https://en.wikipedia.org/wiki/Cestoda
https://en.wikipedia.org/wiki/Trematoda
https://en.wikipedia.org/wiki/Nematode
https://en.wikipedia.org/wiki/Gastrointestinal_tract
https://en.wikipedia.org/wiki/Host_%28biology%29
https://en.wikipedia.org/wiki/Organ_%28anatomy%29
https://en.wikipedia.org/wiki/Soil-transmitted_helminthiasis
https://en.wikipedia.org/wiki/Soil-transmitted_helminthiasis
https://en.wikipedia.org/wiki/Schistosomiasis
https://en.wikipedia.org/wiki/Neglected_tropical_diseases
https://en.wikipedia.org/wiki/Neglected_tropical_diseases
https://en.wikipedia.org/wiki/Pharmaceutical_industry
https://en.wikipedia.org/wiki/Non-governmental_organization
https://en.wikipedia.org/wiki/London_Declaration_on_Neglected_Tropical_Diseases


12 

 

International Wildlife Symposium 2016 
Bandar Lampung, Indonesia 

eradicate certain neglected tropical diseases by 2020. Helminthiasis has been found to result in poor 

birth outcome, poor cognitive development, poor school and work performance, poor socioeconomic 

development, and poverty. Chronic illness, malnutrition, and anemia are further examples of 

secondary effects.Soil-transmitted helminthiases are responsible for parasitic infections in as much as 

a quarter of the human population worldwide. Helminthiasis also infected in traditional beef cattlle. 

 

Animal housing management is one of the production factors which has yet to be given enough 

attention from local beef cattle farmers. Therefore, this research intends to obtain information from 

local farmers about their animal housing management and animal-health efforts. The data is confirmed 

by directly observing the housing's construction, feeding management, and the cattle's health (by 

detecting helminthiasis in the cattle). 

 

2. MATERIAL AND METHODS 

 

2.1. Subject 

The subject of this research is beef cattle from three locations: Karangsari (242 beef cattle), RW 02 

(270 beef cattle), and Maja (800 beef cattle). For control, dairy cows which have been given 

medications every two months are used. In every group, a sample of three cows are taken to identify 

the worms' eggs. 

 

2.2. Methodology 

Descriptive method and sample test in the Center for Testing and Investigation of Animal Disease and 

Veterinary Public Health's laboratory, including data analysis, in-depth interview, survey, transect, 

Focus Group Discussion (FGD), and secondary data. 

 

2.3. Socialization 

Socialization is done through FGD to collect the problems faced by local farmers in Dukuhbadag 

village, Cibingbin, Kuningan. The common problems are: feeding, animal housing, and health, which 

is mostly about helminthiasis. 

 

2.4. Sampling 

From each group, three beef cattle's feces are extracted at random and examined in the laboratory. 

Below is the identification of the worm types. 

 
Table 1. Population and sample 

Group Population Sample 

  ------------------------------per head--------------------- 

A (Karangsari) 242 3 

B (RW 02) 270 3 

C (Maja) 800 3 

K (Control)   3 

 

 

2.5. Laboratory examination 

Endoparasyte identification with Mc Master method: 

1. Take three grams of sample and pulverize with mortal. 

2. Add 60 ml of saturated sugar and stir until homogenous. 

3. Filter and put into beker glass. 

4. With pipette, put into the whitlock until full. 

5. Check under the microscople with 4 x 10 magnification. 

6. Match the worms' eggs with the pictures. 
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3. RESULT AND DISCUSSION 

 

3.1. Animal Housing Management 

 

Animal housing management includes choosing location, construction, and sanitation of the housing. 

 

3.1.1. Location of the housing 

The location of this beef cattle housing is about ten meters from people's housing and is next beside 

two rivers, Cilogodor and Cipicung. The ownership of the land used for animal housing is private and 

some of them are rented from the village. The animal housing area is rented by paying 30 kilograms 

of agricultural products (rice or corns) to Dukuhbadag village. According to Rasyid and Hartati 

(2007), quoted by Nainggolan (2013), the minimal distance from sheds and housing is ten meters. 

 

 
 

Fig. 1. Location of the animal housing 

 

Animal housing colony system 1) guarantee the health of the citizens because the animal housing is 

located quite far from people’s houses 2) improve the cooperation between villagers and local farmers 

because of the joint security effort to protect the animals 3) improve the distribution of information 

and support. The animal housing in Dukuhbadag village all use the colony system, in total there are 

three colonies: Karangsari village 3, village 2 RW 02, and Maja village RW 01. 

 

3.1.2.  Animal housing construction 

Materials used by local farmers to build animal housing are mostly wood, bamboo, and roof tiles, 

which are very easy to obtain around the village. The beef cattle shed owned by a respondent has yet 

to fulfill the standard of a good animal housing. This is mainly caused by the lack of information on 

how to build a good housing and the lack of capital. Modest animal housing has quite negative impact 

towards production and the health of the beef cattle as there’s no place for manure disposal, as seen in 

this image: 

 

 
Fig. 2.Traditional cow sheds 

 

3.1.3. Animal housing sanitation 

Local farmers do not have construction especially built for animal housing’s sanitation, therefore, the 

manure is disposed directly behind the cattle. The floor is just made slightly higher, with flat surface 

and a disposal duct. The condition of the shed is worser in the rainy season, because the location of 

the shed will be muddy. It invites a lot of flies and worms in the shed. According to Widyani (2013), 

the animal housing’s sanitation is very important for the health of the beef catle and its productivity. 

The animal housing needs to be disinfected periodically, and plants and wild grass around the housing 

also need to be cleaned. 
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3.1.4. Feeding Management 

The feed given to the beef cattle from respondents are mostly green feeding, concentrated feed are not 

given because they believe if cattle are given concentrated feed, they will be infertile. This belief is 

mainly caused because of several factors: 1) the lack of knowledge on what concentrated feed are 2) 

funds 3) tofu and tempe home industries are located far from the farm. 

 

 

                      (a)                                                        (b) 

 

       (c)                                                       (d) 

Fig. 3. Cattle feed: 1) bulrush 2) wild grass 3) corn leaves and stalks 4) hay 

 

The majority of respondents do not measure the amount of feed given to the cattle. Mostly the amount 

fed is just in accordance of the farmer’s instinct. Some local farmers give brans as additional feed for 

their cattle. To anticipate for the dry season they preserve the food by drying the hay used for feeding. 

Only a small number of local farmers preserve food through silage. 

 

During the dry season, the cattle are fed hay or corn straw and they are also herded to the places where 

there are still fresh grass. The places are usually located three to five kilometers from their village. 

This herding system is seen as innefective time-wise, since most of the farmer’s time are spent to herd 

the cattle, even though it’s done alternately so that they can still use the time for other productive 

activities. 

 

 

Fig. 4. The pasture 

 

During the rainy season, they cattles are fed with fresh grass, which mostly are obtained from their 

own land and in the pasture. Respondents mostly are oblivious to the fact that fresh grass obtained 

during the rainy seasonmay result in bloating and diarrhea. 
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3.1.5. Cattle health 

 

Beef cattle farming in Dukuhbadag village uses a semi-intensive system, which means the cattle are 

herded from early morning until afternoon. It resulted to common cattle disease such as bloating, 

diarrhea, scabies, and flu. Local farmers don’t give helminthiasis medication periodically every 

month. Only when the cattle is experiencing a decrease in appetite do they give them Vermix 

medicine brand. 

 

Respondents admitted that for disease with mild symptoms they can still handle it themselves using 

traditional methods, however, as forrelatively heavy disease which cannot be treated traditionally, 

they have to call veteranians. The cost that they have to pay is around Rp 10.000 to Rp 70.000. 

 

3.1.6. Endoparacyte identification result 

 

The average Strongyle spwhich infected the beef cattle in Karangsari group are 13,3 EPG, Fasciola sp 

0,3 EPG and Pramphistomun sp 2 EPG. In Maja group, Strongyle sp is 86,67 EPG, Strongyloldes sp 

6,67 EPG, Moniezia ip 40 EPG, and Fasciola sp 0,3 EPG. In Village 2 group, Strongyle sp is 140 

EPG and Paramphistomun sp 1,33 EPG. The result of this research falls into mild worm infection. 

This is supported by Novalyta et. al. (2016), if the average of beef cattle is infected by 78 EPG of 

Strongyle sp, 2 EPG of Stronglyoides 2 EPG, Moniezia sp 13 EPG, Fasciola sp 0,3 EPG, and 

Paramphiostomun 1 EPG, it falls into mild worm infection. 

 
Table 2. Endoparacyte identification result 

N

o 

Spechman 

code Nematoda Protozoa Trematoda 

    

Strongyle  

sp 

Strongyloldes 

sp 

Coccidi

a sp 

Moniezia  

sp 

Fasciol

a sp 

Paramphlstornum 

sp 

    egg per gram (EPG) 

 
Control 

      
1 K1 0 0 0 0 0 0 

2 K2 0 0 0 0 0 0 

3 K3 0 0 0 0 0 0 

  Average 0 0 0 0 0 0 

 
Karangsari 

      
4 A1 0 0 0 0 0 4 

5 A2 0 0 0 0 0 0 

6 A3 40 0 0 0 1 2 

  Average 13,3 0 0 0 0,3 2 

 
Maja 

      
7 B1 160 0 Positif 120 0 0 

8 B2   0 0 0 0 1 0 

9 B3 160 20 0 0 0 0 

  Average 86,67 6,67   40 0,3 0 

 
RW 02 

      
10 C1 0 0 0 0 0 0 

11 C2 220 0 0 0 0 0 

12 C3 200 0 Positif 0 0 4 

  Average 140 0   0 0 1,33 

Center for Testing and Investigation of Animal Disease and Veterinary Public Health Laboratory, 2016 
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The beef cattle kept in Maja and Village 2 housing have the same manure characteristics: black and 

watery, which shows that it’s infected with Coccidia sp. According to Widyani (2013), cattle infected 

by Coccidia sp will produce softer manure than cattle infected by Ookista. Animal housing 

construction with good wall ventilation and dry flooring can prevent the spread of Ookista. For the 

cattle infected by Eimeria, there will be no Ookista symptoms during the feces examination, but the 

eficiency of feeding will decrease. 
 

4. CONCLUSION AND RECCOMMENDATION 

 

4.1. Conclusion 

The farming system in Dukuhbadag village is semi-intensive. The animal housing construction is still 

non-permanent and clearly not feasible as animal housing due to the lack of sanitation system. Rainy 

season makes the surfacewet and muddy, which is perfect for the worm’s eggs to live in. The result of 

endoparasyte shows that the cattle is infected by mild helminthiasis. 

 

4.2. Recommendation 

The researchers recommend the socialization of animal housing management, especially how to build 

proper animal housing sanitation system to control and handle the life cycle of worms, which needs 

commitment from local farmers to create a healthy environment, and to have further research to give 

helmintiashis medications using local produce that can be applied by farmers as an effort to improve 

the productivity of beef cattle in traditional farms. 
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ABSTRACT 
 

Communities that live around Riau Ecosystem Restoration area made their living by fishing at Serkap 

river. The fishing communities spend 14-60 days for fishing in one trip. Intensity and number of 

fisherman in Serkap River can be a threat for fish sustainability as the result of over-harvesting. 

Observations to identify number of fish catch and fisherman in Serkap River for January-June 2016 

were made to establish baseline data for future monitoring and management practices that will 

continue  on a monthly basis. Each fisherman pass through forest ranger guard pos is interviewed on 

number of catch.  Additional direct interviews with fishermen on were conducted to get in-depth 

information e.g. fishing duration, trend of harvest etc. From these data the number of fisherman and 

quantity of fish caught can be observed on a monthly basis. Seventeen (17) fishermen caught 2,113 kg 

wet fish during this 6-month period, approximately 124 kgs/person. Average catch per person for six 

groups of fisherman was as follows: 1-person: 333 kg; 2-persons: 67 kg; 4-persons: 58.5 kg; 5-

persons: 29.8 kg; 8-persons: 78 kg; 10-persons: 63.9 kg. Based on these results, it can be observed that 

average catch per person generally declines as group size increases. This is dependent upon many 

variables such as number of days spent fishing, location, and type of equipment.  

Keywords : fish, total catch, sustainable use, Serkap River, Kampar Peninsula 

 

1. INTRODUCTION 

Peatlands are unique ecosystems that formed from the remains of animals and plants. The process 

decay very slowly so soil peat has organic matter. Peatlands function is as carbon sink  (C) and has a 

high water holding capacity thus supporting the hydrology of the area around them and also function 

as fastening (sequester) carbon , thereby reducing greenhouse effect (Parish et al, 2007). Generally, 

peat water has a pH of acidic to neutral, ie 3.5 to 7. With medium brightness (Whitten et al, 1987). 

That conditions affect the diversity and richness of fish species that inhabit in the waters of peatland 

and kind of species that is resistant to water quality. Utomo and Asyari (1999) states that the waters 

are acidic (peat) will be found a unique fish community. Base on the size and condition, there are 

many kind of fish that occupy peatland area. For freshwater fish species, Achmad and Dahril (1992) 

found there are 86 species of fish in some waters in Riau region. Research that is conducted in the 

waters along Rangau River found 70 species of fish (Yustina, 2001). Tjakrawidjaja and Haryono 

(2001) reported that peat in the mining area in Perawang had been collected 38 species. Generally, 

species diversity has been decreased, in Kampar Kiri River found only 86 species (Simanjuntak et al), 

Kampar Kanan River are 58 species (Fitra and Siregar), Koto Panjang Reservoir are 26 species 

(Warsa et al, 2009) and Siak River are 36 Species (Iskandar and Dahiyat). 

 

Riau Ecosystem Restoration (RER) is one of IUPHHK-RE in Indonesia that has main activity to 

protect and restore peatland forest in Kampar Peninsula. It located in Teluk Meranti District, 

Pelalawan Regency, Riau. With that main activity, RER focuse on planting open area, canal blocking, 

and fire patrol to prevent forest fire so the forest can be restored. As restoration area, RER area 

become rare wild habitat such as Sumatran Tiger (Panthera tigris), Sun Bear (Helarctos malayanus), 

White-winged wood duck (Cairina scutulata). It shows that peatland forest in Kampar Peninsula as 

wildlife habitat must be protected from destruction because of human or fire.  

 

RER area has four rivers that has dark water because located in peatland forest i.e. Sangar river, 

Serkap river, Turip river and Kutub river. The rivers has many peatland characteristic fishes, such as 

mailto:sidiq_purwanto92@gmail.com
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Channa spp, Hemobagrus nemurus and Krypyopterus spp (Wahyudewantoro, 2010). Serkap river is 

the widest river among four rivers in RER area. In dry season, Serkap river has the biggest water 

discharge. Meanwhile, the other river is receding when dry season so it is hard to pass with boat. 

Communities use Serkap River as their source of livelihood because of easiness and availability of 

access. As source of livelihood for communities around RER area, Serkap River is always  visited  by 

fisherman to catch the fish, to be sold or eat by themself.  

  

Small-scale fisheries support the livelihood and food security of millions people worldwide and if 

well managed can make significant contributions to human and socio-economic development (Bene et 

al, 2010 in Cohen et al 2011). However, the resources that support small scale fisheries are in decline 

(McClanahan, 2002; Worm et al., 2009 in Cohen et al, 2011).  Intensity and number of fisherman in 

serkap can be a threat for fish sustainability as the result of over-harvesting.  Almost every month, the 

fisherman always catch fish in Serkap River that can be affected to number of fish. To realize 

sustainable management, catching the fish must be managed. Before applying sustainable 

management, must be exist baseline data of fisherman catch in Serkap River. Baseline data consist of 

montly number of fisherman and fish catch. From that data, can be decided and applied sustainable 

management practice. This observation is conducted to get that baseline data. 

 

2. MATERIAL AND METHODS 

 

This observation is conducted for six months on January - June 2016 in Serkap River, Kampar 

Peninsula, Riau Province. Observation methods is interview to get more information about number of 

fish catch per person so it can be grouped by month. Interview was conducted in Forest Ranger Pos 

and fisherman hut in Serkap River. Fish catch that was brought by fisherman is fresh and dried fish. 

Thus, weight of dried fish must be converted to weight of fresh fish so can be counted amount of fish 

catch per fisherman per month. Additional directly interview were conducted to get in-depth 

information about fisherman, i.e. fishing duration, equipment, range area of fishing.  

 

To convert weight of dried fish to weight fresh fish, must be multiplied with number 6,6 (water 

content dried fish 15 %). Sahyudi et al (2015) reported that water content of Mystus smoked fish are 

made from fresh fish is respectively 15 % higher than wter content of smoked fish are made frozen 

fish, which is 14,66 %. Meanwhile Suryanto et al (2014) reported that water content of selais smoked 

fish has range between 8 – 10 %.  

 

To analize the data, number of fisherman and amount of fish catch were grouped per person and 

month so it can be determined average fish catch per person and per month as baseline data for future 

monitoring and sustainable management. The result describes trend of fish catch per person and 

month that shows actual condition in Serkap River about fisherman and fish catch by fisherman.   

 
3. RESULT AND DISCUSSION 

Based on observation that was conducted in Serkap River can be found 17 fishermen catching fish for 

six months on January – June 2016.  The communities as fisherman is from village around RER area 

such us Teluk Meranti, Pulau Muda and Teluk Binjai. Data number of fisherman shown in table 

below. 

 

Fishermen fish catch on study periods is 2113 kg for 17 fishermen. Same fishermen visit Serkap river 

several times during the study periods. Among 17 fishermen, Nuna/Inun get highest fish catch for six 

months on January – June 2016 totally 491 kg. They catch fish in Serkap River four times on January, 

March, April, and May. Seven fishermen catch fish once in the study area, i.e. Niak, Ijap, Nasri, 

Amad, Eman, Hendra, and Jono. Fisherman that catch fish once because they have the other 

livelihood such as palm oil farm, swiftlet nest so fishing is not the main livelihood 

 

 
 

Interview the fisherman (fresh 
and dried fish)

Convert weight of dried fish to 
fresh

Count amount of total harvest



20 

 

International Wildlife Symposium 2016 
Bandar Lampung, Indonesia 

Table 1. Total Fish Catch per Fisherman 

No. Name/Month January February March April May June Total 

1 Nuna/Inun 333 
 

104 30 24 
 

491 

2 Niak 
 

67 
    

67 

3 Ijap 
 

67 
    

67 

4 Untat 
  

10 43 
 

66 119 

5 Herman 
  

23 157 
 

38 218 

6 Backtiar 
  

97 10 
  

107 

7 Bima/Bakar 
   

133 100 
 

233 

8 Dani 
   

67 
 

38 105 

9 Nasri 
   

33 
  

33 

10 Amad 
   

23 
  

23 

11 Eman 
   

10 
  

10 

12 Idrus 
   

133 
 

133 266 

13 Hendra 
    

15 
 

15 

14 Kamar 
    

10 10 20 

15 Pendi 
     

133 133 

No. Name/Month January February March April May June Total 

16 Kasim 
     

193 193 

17 Jono 
     

13 13 

Total 333 134 234 639 149 624 2113 

  

Fisherman catch fish using traditional equipment, fish trap or locally known as “pengilar”, fishnet, 

line “tajur” and hooks. That equipment was made in the village and was brought to Serkap River 

when fisherman started cathing the fish. Equipment material was searched in the village so fisherman 

keep protecting natural source in the forest. Moreover, fisherman used died tree that fall down in the 

river. One fisherman can use more than one kind of fishing equipment, they use different tool in 

different location. In location with shallow water they use “pengilar” and line, while in deep water use 

fishnet and hooks. Moreover, fisherman use kind of equipment depends on kind of fish. Line is used 

to catching predator fish like Channa micropeltes, Wallago attu.  

 

There are several reasons why certain fishermen here recorded with more catch. They get more catch 

is not only caused the day spend for fishing but also amount and type of equipment fishing and 

location catching the fish. Some fishermen stay for two months in the study area. The reason behind 

this is distance from their own home that takes a full day trip.   

   

Number of Fish Catch 

 

Observation for six months can be obtained data about amount and average fish catch per month. The 

result is shown in Table 2.  The table below showed that highest catch occurred on April amounted 

639 kg and February recorded the lowest for six months periode from January – June 2016. April was 

the month with highest presence of fishermen i.e. ten fishermen. While January is recorded the lowest 

fisherman activity followed by February. Based on interview with fisherman, they rarely do not catch 

the fish due to flooded river. In rainy season, the fish is more dispersed and many species is belived to 

move into the flooded forest. January and February are beninning of rainy season in Riau (BMKG, 

2016). so the river water is flooded with high rainfall  
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Table 2. Amount and Average Fish Catch  

Month Amount  of Fish 

Catch (kg) 

Average of Fish Catch 

(x 101) (kg) 

Fisherman (Person) 

January 333 33,3 1 

February 134 6,7 2 

March 234 5,85 4 

April 639 6,39 10 

May 149 2,98 5 

June 624 7,8 8 

 

According to observation, can be counted average of fish catch from amount of fish catch and number 

of fisherman every month so can be determined trend of average fish catch in Serkap River for six 

months. The highest catch average is January with 333 kg, followed by June, February, April, March, 

and May. Although amount fish catch in April is the highest but the highest fish catch average is on 

January. On January there is one fisherman catch the highest fish i.e. 333 kg. Fisherman on January 

get the highest catch can be caused the day spending to fish and how many equipment that is used. 

Moreover, location with many fishermen in one area usually has competition cathing the fish so the 

amount is not as much as in location with little fishermen. Some fishermen also use more than one 

type of fish catch equipment and locate it in many location in Serkap River. They can set many 

equipments with wider range freely. 

 

 

Fig. 1 Graphic Comparation Number of Fisherman and Average of Fish Catch 

 

The trend between number of fisherman and average of fish catch can be seen in graphic above. There 

is relation that average of fish catch declines as increase of fisherman group. Although average of fish 

catch on April and June is increase but generally the trend is decline. That can be caused the pressure 

of fish stock is high. Almost along the year fisherman always catch the fish in Serkap River so 

probability of over-harvesting is high. To keep fish stock must be did sustainable fish harvesting 

management. The graphic is shown that amount of fisherman has effect to decline of average fish 

catch. The trend  can be used as baseline data for monitoring fisherman catch. Fish caught by 

fisherman need to be managed to realize fish sustainable management in Serkap so the amount of fish 

can be kept.  

 

Factors causing the decline in the number of fish populations by Moyle and Leidy (1992), can be 

caused by : a) Habitat degradation, b) pollution, c) introduction of foreign fish, d) commercial 
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exploitation. The population of demersal fishes tends to be decline in the last few decades. The decline 

was due to the increased of intensive catches, fishing effort and illegal fishing practices (Yonvitner 

and Fahmi, 2010).  

 

Communities as fisherman around RER area use Serkap River as source of livelihood almost along 

the year due to easeness of access and fish abundance. Almost every month they get the fish that 

shown from observation result. In study periods, seventeen fishermen got fish with amount minimal 

weight 10 kg. Some fisherman stay in Serkap River for 2 months especially fisherman that catch fish 

in Tasik Besar. They stay in long time due to distance from village to fishing location. Fisherman 

needs two days to go Tasik Besar Serkap from the village so fisherman bring more logistics for two 

months. Most of communities are fisherman as main livelihood thus fishermen have high dependence 

in Serkap River as source of fish near the village. Because of that dependence, fisherman always visit 

Serkap River to catch fish along the year. 

 

Sustainability in Fisheries  

 

Fisheries management theory on the whole is traditionally based on a rather biocentric philosophical 

viewpoint (Garcia and Grainger 1997) and focusing on physical output and aim to sustain fish stocks 

and harvests (Charles 2001). Modern perspectives on fishery management focus on whole systems 

and aim to produce healthy ecosystems and human systems (Charles 2001). Healthy aquatic 

ecosystems are able to produce high social and economic benefits while remaining ecologically 

sustainable at the same time (Arlinghaus et al. 2002). This kind of sustainability is called strong 

sustainability. It assumes that the various forms of capital (biological, ecological, economical, social) 

are not equivalent but complementary, and should each be conserved in their own right (Costanza and 

Daly 1992). In contrast, anthropocentric weak sustainability implies that natural, man-made, human 

and social forms of capital are perfect substitutes for each other (Arlinghaus et al. 2002). Under these 

conditions, for instance, if economic values are high enough it is acceptable that rates of exploitation 

may surpass the ecologically sustainable limits of the resources concerned so does source river in 

RER area. To realize sustainable fish catch management in RER area, need to observe estimation fish 

stock because river in RER area become main livelihood for communities around RER area. 

Therefore communities around RER area have high dependence to river in area.  

 

How fisheries are managed  

 

Fisheries management can be defined as the use of all types of information (ecological, economic, 

political and socio-cultural) in decision-making to achieve goals related to the use of fish resources 

(Krueger and Decker 1999). The use of all this information in the activities of specific fisheries 

involves developing suitable tactics and operational plans to guide fisheries in keeping with overall 

strategic fishery objectives and policy directions (Charles 2001).  

 

Fisheries management consists of the following elements (cf. Caddy 1999, De la Mare 1998, Charles 

2001 in Juha and Timo):  

1. Assessment (i.e. determining stock sizes, the extent of fishing efforts and fishing catches and 

recognising alternative management objectives);  

2. Decision-making (i.e. choice of strategic objectives);  

3. Selection of harvest strategies and tactics;  

4. Implementation of a chosen set of management tactics and measures; and  

5. Controls over implementation.  

 

4. CONCLUSION  

 

a) The number of Fisherman for January-June 2016 is 17 persons, some fisherman catch fish 

more than once. Total of fish catch during this observation is 2113 kg 

b) Average catch per person for during six month periode was as follows:  

1. 1-person: 333 kg;  

2. 2-persons: 67 kg;  

3. 4-persons: 58.5 kg; 

4. 5-persons: 29.8 kg;  
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5. 8-persons: 78 kg;  

6. 10-persons: 63.9 kg 

c) The trend between number of fisherman and fish catch is decrease as the increase of 

fisherman in Serkap River 
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ABSTRACT 

The critically endangered Sumatran elephant is a subspecies of Asian elephant which has large home-

range. A monitoring of elephant movement based on GPS collaring was conducted in degraded forest 

of TessoNilo Landscape (including national park area and other land use areas)in2015. As the result, 

received 587 coordinate locations with the largest monthly MCP (Minimum Convext Polygon) was in 

August around 324 km2with also the longest distance movement was 12.852 km2 in the same month. 

Forest fire influencing the elephant movement was also captured during summer dry seasonwith 845 

hotspots in TessoNilo landscape during peak of dry season April to October 2015. The monitored 

elephant was avoiding forestfires that proved by MCPs outside the forestfire areas. Information of 

elephant movement is useful for habitat management and protection, especially in TessoNilo, the 

information can be used for mitigating human – elephant conflict by raising awareness of people, 

concessionaries, and stakeholder. Also, in term of poaching, it is helpful for protection team to reduce 

elephant killing by retaliatory poaching and professional poaching.  

Keywords:  Better Management Practices, intensive patrol, conflict management, spatial distribution, 

forest fire. 

1. INTRODUCTION 

 
The Sumatran elephant is an endangered species by Red-list IUCN A2c ver 3.1 (Gopala, et al., 2011). 

This species is an island elephant species where separated to the Asian mainland elephant. Since the 

1990s, the wild population of Sumatran elephants (Elephasmaximussumatranus) has declined by 

approximately 35%, to an estimated 2,400–2,800 individuals (Soehartono et al. 2007; Sitompul et al. 

2013). This animal is umbrella species to other species due to large home range in covering species 

habitat. This elephant sub-species is social animal that has group for female as well as calve, young 

male and female elephants. However, adult male has separated to his group into solitary elephant. 

Reportedly, a female of the Sumatran elephant has home range size about 97.4 km2(Sitompul et al. 

2013). In related to Indonesia’s legal policies have been introduced into Indonesian law. Act 5/1990 

for the Conservation of Living Resources and Their Ecosystems, Act 23/1997 for the Basic Provision 

for the Management of Living Environment, Act 41/1999 for Forestry Management, Government 

Regulation No. 7/1999 for Preservation of Fauna and Flora, and Government Regulation No. 8/1999 

for Utilization of Fauna and Flora were created (Azmi & Gunaryadi, 2011). 

 

The Sumatran elephant in Riau province has distributed to 9 elephant pouches such as Mahato, Koto 

Tengah, Balai Raja, GiamSiak Kecil, Tapung, Tesso Utara, Tesso Tenggara, Serangge, and 

Pamayungan. These pouches are formerly reported as natural forest areas that in general have been 

degraded and fragmented to human uses such as settlement, plantation, mining, and infrastructure. 

Although those areas have been degraded and fragmented, those pouches are still home to wild 

elephants. Tragically the elephant population in several pouches is extremely declining due to land 

conversion, elephant killing caused by human – elephant conflict or poaching. Land conversion is 

becoming a contributing factor in causing elephant population declinesbesides poaching for the tusk. 

We are intensively monitoring of elephants by using GPS collar in the most populated elephant pouch 

in Riau namely TessoNilo landscape (TNL) consist of TessoNilo National Park and surrounding areas 
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with the size is 627,451.95 km2 (WWF – Indonesia, unpublished data). This landscape is being 

dominated by low-land forest and shallow peat-land forest so that it is becoming the highest 

population of elephants in central Sumatra. This landscape is also becoming the biggest conservation 

area for elephants in Riau (Desai &Samsuardi, 2009).Threats are thriving in this landscape because of 

good season crossed by equator line and because of accessible of the terrain. By using coordinate 

information, we can determine the actual suitable habitat and preference habitat of elephant.This study 

aims to generate elephant movement areas which is useful for elephant and habitat management 

including conflict mitigation and protection.  

 

2. MATERIAL AND METHODS 

 
Sumatran elephants are large home range animal so that we should know deeply their movement to 

describe the specific of elephant conservation areas, however, is difficult because there is no 

information on the movements and home range of elephants on Sumatra (Sitompul et al. 2013). 

Especially in TessoNilo Landscape which is our focus area for elephant monitoring, we do not have 

any sufficient data of it. Using GPS collar to know the elephant distribution size is a solution. GPS 

collar is modern tool that can send the coordinate information to satellite automatically, thus we can 

use the coordinate information to monitor wildlife in the wild. We use GPS collar from AWE 

Telemetry System (https://www.awetelemetry.com/animal-tracking/) that provides GPS coordinate 

information by downloading the transmitted GPS coordinate to our server provided.This tool can be 

automatically operated by sending the GPS coordinate to satellite and to user. We have fitted two GPS 

collars to two adult female elephants in TessoNilo in 2013, however, tragically one individual was 

killed in 2014. We are downloading the collar coordinates every month.The information from satellite 

encompasses GPS coordinate, temperature (deg C) and altitude (meter) of the elephant movement 

area, and distance of elephant movement (kilometer).  

 

GPS and maps 

 

This study was based on spatially study which is consisting spatial data and analysis. We use ArcGIS 

10.1 to manage and analyze the GIS layer data (ESRI 2012) at fire layers were provided by NASA 

(https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms/active-fire-data) and land cover 

layer was provided by NOAA (http://asmc.asean.org/) and Aqua-terra satellite (http://terra.nasa.gov/ 

about/terra-instruments/modis). MCP (minimum convex polygon) size calculated by connecting dots 

of elephant movement area. We compared information of GPS coordinate, temperature (degree C) and 

altitude (meter) of the elephant movement area, and distance of elephant movement (kilometer) with 

MCP and fire hotspot number. By comparing those information above, we can understand impact of 

the habitat to elephant movement without complex statistic.  

3. RESULT AND DISCUSSION 
 

We were observing elephant movement and behavior in two seasons of 2015 with received 587 

coordinate locations. Our study wasfocusing to monitor an elephant with ID 324 which has been fitted 

with a GPS collar on her neck. Based on the result,the largest MCP was in August with the size is 314 

km2 which is far larger than other study 97.4 km2 by Sitompul et al (2013). The main daily distance 

movements (Table 1), from the lowest to the highest, are zero or near zero kilometer every month for 

the lowest movement and 12.852 km2 in August for the longest movement. TN generally has two 

seasons; monsoon wet and dry with no different between two seasons so that there is no significantly 

influence elephant movement both seasons. Also, TN has high humidity (>80%) and precipitation 

ranging from 2,000 to 3,000 mm annually (Sunarto et al. 2015). We have assumed that elephants in 

TN were following food distribution and avoiding threats. Also proved by Rood et al (2010) that 

elephant presence was positively related to forest cover and vegetation productivity. 

 

Elephants in TN have large home-range in southern and northern of the landscape, however, tragically 

almost entire their ranges have been degraded habitats because of illegally encroachment, plantation 

(Acacia, Eucalyptus, oil palm, and rubber) and other human use areas with accessible roads. Since 

1990, deforestation in Sumatra has contributed to a loss of 7.45 million hectares in an area of primary 

forest measured 75,000 km2 (Margono et al 2012; Yulianti et al 2013). Primary intact forest loss in 

Riau accounted for nearly 68% of all primary intact forest loss in Sumatra (Margono et al 2012).Some 

https://www.awetelemetry.com/animal-tracking/
https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms/active-fire-data
http://asmc.asean.org/
http://terra.nasa.gov/%20about/terra-instruments/modis
http://terra.nasa.gov/%20about/terra-instruments/modis
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elephants found dead in the area which were mostly killed by conflict retaliation and even poaching 

that driven by conflict or professional poaching. Based on other study Sitompul et al (2013), the use of 

roads by elephants may also increase their risk to poachers. 

 

Table 1. Elephant movement and habitat information during the dry season April to October 2015 

Month (in 

2015)  

Elephant Movement 

Temp (deg C) Alt (m) Distance (km) 
MCP Size 

(km2) 
Fire hotspot 

January 26-33 37.1-67.0 0-3.459  11.06 12  

February 26.5-31.5 0.7-78.1 0-5.797  12.01  13 

March 25.5-34 0.3-97.2 0-3.731  25.47  2 

April 26.5 - 34 11.1 - 79.9 0 - 4.098 69 13 

May 26 - 34.5 10.3 -67.8 0 - 4.354 89 21 

June 26 - 35 10.9 - 78.3 0 - 3.376 45 118 

July 25 - 34.5 10.5 - 70.4 0 - 9.263 51 323 

August 27 - 34 13.7 - 110 0 - 12.852 314 94 

September 25.5 - 36 18.1 - 214 0 - 3.682 47 272 

October 25.5 - 35 22.4 - 147 0 - 11.432 213 4 

November 26-35.5 37.1-104 0.036 - 7.224  42.8  2 

December 25.5-35.5 0.4-76.6 0.022 - 2.684  32.23  0 

 
 

Elephant and forest fires 

Sumatra Island faces annual forest fire disaster that is notable that the frequent fire occurrence in 

Sumatracoincides with the rapid rate of deforestation and It is also evident that most fires are re-lated 

to agriculture activity, and this is consistent with Sumatra being home to the largest industrial 

plantations in Indonesia (15,280 km2) (Joosten et al 2012; Yulianti et al 2013).Based on our analysis, 

elephants were scattered moving during forest fires in summer dry season. We presume that forest 

fires were influencing the elephant movement and behavior. Dry season is also a fragile season of 

forest fire phenomenon in the island. 

 

Especially in TessoNilo Landscape where our study wasfocused on, based on our hotspot information 

that provided by the Aqua-terra satellite, we have captured 845 hotspots in Tesso Nilo landscape 

during peak of dry season April to October 2015. Forest fire was also become a factor to influence 

how large elephant movements during that time. We found that because of forest fires, elephants have 

been moving wider than the season with rarely fires. Based on our data, during June – September, 

elephants were moving wider than several months before those months. We assumed that elephants 

wereavoiding the fires. The largest movement encountered was around 12.852 km in one day. It was 

also influencing the MCP (Minimum Convex Polygon) size that was used to compare how large they 

can move on their actual home ranges (Fig. 1). Based on our analysis that they have the widest 

movement in October when the beginning of rainy season starts with the MCPs were not in the 

hotspots. 

 
Based on GPS collar information, we assumed that elephant movement was related to the hotspots 

(Fig 1). The elephant movement was depending on hotspot distribution. Also, during our monitoring 

since January until October 2015, we found that elephant avoided the hotspots. Forest fire also had 

influenced to MCP size that based on the maps above. Forest fires become seriously deadly 

catastrophe in Sumatra Island. 
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Fig. 1.  Map of elephant movement and forest fires in TessoNilo Landscape during huge forest fire 

moments June to September 2015. From above: (a) elephant movement in June; (b) elephant 

movement in July; (c) elephant movement in August; (d) elephant movement in September. 

 

Implication for elephant habitat management and protection 

This report is showing the actual information of elephant movement which was occurred in TessoNilo 

Landscape in 2015.This study is useful for mostly elephants and its habitat management as well as 

protection. Based on findings of the study, we have produced plenty of useful recommendation and 

have been taking action in the field so that for some reasons, continuing of GPS collar study is pivotal 

in the future. Study says that within actual and potential elephant home-range, we should do several 

activities such as raising awareness to local community, multi-level of government and their agencies 

and private sector to concern about this issue and elephant conservation works.Actual elephant 

movement can be shown by GPS collar to help stakeholder for mitigating human – elephant conflict 

such as engaging concessionaries and other parties in and around TessoNilo Landscape, however, we 

need supportfrom government in collaborating about elephant conservation program especially inside 

the national park.In outside the park, concessionaries can implement Better Management Practices 

(BMP) for elephants which use their concession for habitat and movement area.In the end, 

management includes monitoring and protection by involving stakeholder is useful for habitat 

management and protection. 

 

4. CONCLUSION 

 

Based on study we recorded the largest MCP of elephants is around 314 km2 in August and elephant 

movement is not only inside the national park but also throughout the landscape with landuse divides. 

People are occupaying inside and outside landscape of TessoNilo so that in and around elephant 

homerange, to minimize conflict impacts and elephant killing for poaching, we should conduct 

conflict mitigation and protection by doing intensive patrols.  

 



29 

 

International Wildlife Symposium 2016 
Bandar Lampung, Indonesia 

REFERENCES 

Azmi, W., & Gunaryadi, D. (2011). Current status of Asian elephants in Indonesia. Gajah 35(2011), 

55-61. 

Chong, D. K., & Dayang, N. A. (2005). Gudelines on the better management practices for the 

mitigation and management of human-elephant conflict in around oil-palm plantations in 

Indonesia and Malaysia, Versiaon 1. WWF - Malaysia, Petaling Jaya, Malaysia. 

Desai, A. A. (2002). Design of human-elephant conflict mitigation strategy for the proposed 

TessoNiloProtected Area, and possible expansion of such strategy into the TessoNilo 

Conservation Landscape, and the Province of Riau. WWF - Indonesia, Jakarta, Indonesia. 

Desai, A. A., & Samsuardi. (2009). Status of elephants in Riau Province, Sumatra. WWF - Indonesia, 

Jakarta, Indonesia. 

ESRI. (2012). ArcGIS 10.1. . Environmental Systems Research Institute, Redlands, California, USA. 

Gopala, A., Hadian, O., Sunarto, Sitompul , A., Williams, A., Leimgruber, P., . . . Gunaryadi, D. 

(2011). Elephas maximus ssp. sumatranus. . The IUCN red list of threatened species. Version 

2014.3. <www.iucnredlist.org>, Downloaded on 10 March 2015. 

Joonsten, H., Tapio-Biström, M., & Tol, S. (2012). Peatlands—Guid- ance for climate change 

mitigation through conservation, rehabilita- tion and sustainable use. Rome: The Food and 

Agriculture Organiza-tion of the United Nations and Wetlands International. 

Margono, B. A., Turubanova, S., Zhuravleva, I., Potapov, P., Tyukavina, A., Baccini, A., . . . Hansen, 

M. C. (2012). Mapping and monitoring deforestation and forest degradation in Sumatra 

(Indonesia) using Landsat time series data sets from 1990 to 2010. Environt. Res. Lett 7 

(2012). 

Rood, E., Ganie, A. A., & Nijman, V. (2010). Using presence-only modelling to predict Asian 

elephant habitat use in a tropical forest landscape: implications for conservation. Diversity 

and Distribution (Diversity Distrib) (2010) 16, 975-984. 

Sitompul , A. F., Griffin, C. R., & Fuller, T. K. (2013). Sumatran elephant ranging behavior in a 

fragmented rainforest landscape. International Journal of Biodiversity and Conservatin Vol. 

5(2)., 66-72. 

Sitompul, A. F., Griffin, C. R., Rayl, N. D., & Fuller, T. K. (2013). Spatial and temporal habitat use of 

an Asian elephant in Sumatra. Animals 2013, 3, 670-679. 

Soehartono, T., Susilo, H. D., Sitompul , A. F., Gunaryadi, D., Purastuti, E. M., Azmi, W., . . . 

Stremme, C. (2007). The strategic and action plan for Sumatran and Kalimantan elephant. 

Departemen Kehutanan (Ministry of Forestry): Jakarta, Indonesia. 

Sunarto, S., Kelly, M. J., Parakkasi, K., & Hutajulu, M. B. (2015). Cat coexistence in central Sumatra: 

ecological characteristics, spatial and temporal overlap, and implications for management. 

Journal of Zoology, 296: 104-115. doi:10.111/jzo.12218. 

Yulianti, N., Hayasaka, H., & Sepriando, A. (2013). Recent trends of fire occurence in Sumatra 

(analysis using MODIS hotspot data): a comparison with fire occurence in Kalimantan. Open 

Journal of Forestry 2013 Vol. 3, No. 4, 129-137. 

 
  



30 

 

International Wildlife Symposium 2016 
Bandar Lampung, Indonesia 

EVALUATING THE INTERVENTION METHODS TO REDUCE 

HUMAN-ELEPHANT CONFLICT AROUND WAY KAMBAS 

NATIONAL PARK   

Sugiyo1,  Ardiantiono2,  Agus Santo3,  William Marthy4, Fahrul Amama5 

1,2,3,4,5 Wildlife Conservation Society Indonesia Program, JalanTampomas Ujung No. 35 Rt. 3 Rw.3 

KelurahanBabakanKec. Bogor Tengah - Bogor 16151 
1sugiyo@wcs.org, 2ardiantiono@wcs.org,3asanto@wcs.org,4wmarthy@wcs.org,5famama@wcs.org, 

Corresponding author: Ardiantiono 

ABSTRACT  

Since 2001, WCS-IP with local communitieshas been developing various intervention methods to 

reduce human-elephant conflict around Way Kambas National Park. Evaluation on the 

implementation of these methods is crucial to assess the effectiveness of each techniques to 

preventcrop raiding by elephants.In this article, we examine nine intervention methods 

whichhavebeen implemented around WKNP, including: 1) tin-can fences, 2) tripwire-triggered 

fences, 3) trenches, 4) barbed-wire fences, 5) beehive fences, 6) chili fences and dung fires, 7) rolling 

drums, 8) community-based guarding, 9) microfinance scheme. The description, implementation, 

advantages and disadvantages of these methods are discussed here. We also provided the 

recommendation for future implementation to reduce human elephant conflict in WKNP.  

Keywords: evaluation, human-elephant conflict, intervention methods, Sumatran elephants,Way 

Kambas National Park 

 

 

1. INTRODUCTION 

 

Evidence-based conservation is vital in the management of conservation programs (Davies et al. 

2011). Various conservation programs have been implemented by many parties in and around Way 

Kambas National Park (WKNP), especially focusing on Sumatran elephants, including population 

analysis (Hedges et al. 2005; WCS-IP 2014), identification on the needs and challenges of Sumatran 

elephant conservation  (Hedges et al. 2005; Hedges 2012), and human-elephant conflict management 

(Nyhus et al. 2000; Sitompul 2004; Hedges & Gunaryadi 2010). Evaluation on thoseprograms is 

indispensable to assess if the programs weresucceeded in conserving the elephants and whether 

additional improvement needed.  

 

This is also applied for the human-elephant management programs. Hedges et al. (2005) reported 

beside hunting and habitat loss, human-elephant conflict (HEC) is the main cause of elephant 

population decline in Sumatra. Human-elephant conflict has become a complex conservation 

challenge because it involves multi factors, from the ecology and behavior of the species to the 

socioeconomic and political aspects of stakeholders dealing with it (Sitompul 2004). As the second 

priority sites for Sumatran elephant conservation(Santiapillai & Jackson 1990), WKNP has a long 

history and high frequency of HEC. In 2015, 437 incidents of HEC have been reported in 17 villages 

around WKNP (WCS-IP 2016). It is an increasing number, compared to 2014 whilst only 291 

incidents recorded. 

 

Wildlife Conservation Society-Indonesia Program (WCS-IP) since 2002 hasbeen actively involved in 

managing HEC by preventing the elephant intrusion to the crop area. Together with community and 

WKNP Authority, WCS-IP have been developing methods to reduce crop raiding by elephants, such 

as community-based crop guarding, early warning detection system, building physical barriers, and 

microfinance scheme. Yet, there have been few rigorous assessments on the effectiveness of these 

methods. Evaluation on intervention methods is crucial to assess which method or combination 

methods is the most effective in reducing elephant crop raiding (Nelson et al. 2003; Hedges & 

Gunaryadi 2010; Davies et al. 2011).   
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This study aims to evaluate the effectiveness of nine methods applied on elephants’ crop raiding 

intervention around WKNP. We discuss the description, implementation, advantages and 

disadvantages of the methods and provide some recommendations for future implementations. 

2. MATERIAL AND METHODS 

Human-elephant conflict (HEC) datawascollected by WCS-IP Wildlife Response Unit team (WRU), 

who has been conducting HEC mitigation activities since 2002. We defined HEC as the case when the 

elephants come out from WKNP forest area and try to enter community crop or settlement areas. We 

developed a communication scheme of local informants who notified WRU team when HEC 

occurred. After received the notification, WRU team moved towards the conflict locations to assist 

protecting the crops with local villagers and collected the HEC data. Data collected including date and 

time of the conflict, detail of conflict elephants (age, individual numbers), intervention methods 

applied in the conflict location, and the result of intervention.  

 

Crop raiding intervention methods discussed in this article are methods which have been developed by 

WCS-IP, local community, and WKNP Authority since 2002.We categorized the methods into three 

types of intervention: 1) early detector, 2) passive deterrents, 3) active deterrents, and 4) compensation 

scheme. We analyzed the effectiveness of intervention methods using scoring methodbased onseven 

categories: 1) implementation cost, 2) maintenance, 3) area scale, 4) endurance, 5) effectiveness to 

reduce crop damage, 6) risk to elephants, and 7) implementation problems. Each category was given 

score 1-3, with total score of overall effectivity is 21. 

 

Only two methods which their effectiveness had been systematically evaluated: chili-based crop 

protection and rolling drum. Forabove-mentioned methods, we used the evaluation reports to assess 

their effectiveness. For the other seven intervention methods, we mainly usedHEC data and annual 

reports to assess the effectiveness. In addition, we conducted interview with WRU team and local 

villagers to verify the evaluation results.  

3. RESULT AND DISCUSSION 

Early detection tools 

Tin-can fences 

Tin-can fences are traditional fences consisted of barbed wire or ropestung across elephant active 

routes. Tin-cans and stones attached to the fences will produce loud noises when elephants tried pass 

the fences and alert the guards. Tin-can fences have been used by local villagers since 1980s and 

succeeded in detecting the approaching elephants.  

 

Simply purposed as early detector, tin-can fences do not requirehigh cost materials, and it is easy to 

make. The fences can be installedin different types of area, from trenches wall side, paddy fields, to 

swamps. It is also applicable for large area, i.e. one tin-can fence can be extended up to 50 meters. 

Tin-can fences could also deter other pest animals such as birds and pigs. Conversely, extensive use of 

these fences can induce habituation on the elephants. Tin-can fences also prone to get broken while 

being crashed by theherd of passing elephants.   

Tripwire-triggered fences 

Tripwire-triggered fences are consisted of tripwire attached between two fences in elephant active 

routes. These fences will trigger electronic sirens to alert the guards when elephants tried to pass the 

fences. Tripwire-fences have been frequently used in 2005-2007 and occasionally used in the 

following years.  

 

The advantage of tripwire fences ison its dual function feature, as early detector and also act as 

deterrent. In period of February-April 2016, we found that tripwire fences set in one elephant active 

route were successfully scare away the approaching elephant three times,because of the sirens loud 

noises. Another advantage isits large scale protection, like tin-can fences. The disadvantages of this 
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method are the possibility of elephant’s habituation, the risk of vandalism from the elephants or 

people, and a lot of maintenance. 

Passive deterrents 

Trenches 

Trenches were built in some part of the area, along national park boundary, to prevent the movement 

of elephants to the crop areas. The trenches, with wide and depth of 3-5 m, currently extend to the 

length of 27 km and separated 14 villages with national park. Based on local villagers, the 

construction of trenches was greatly reduced the conflict frequency especially when it was first built 

in 1994. However in these recent years, the main problem of the established trenches is the lack of 

maintenance which caused erosion of the side walls. The erosion fills up the trench thus providing 

access for the elephants to pass the trenches. To maintain the effectiveness of canal, local community 

and WCS-IP built stone and concrete walls to stabilize the side of trenches, but this also increases the 

cost significantly. 

 

Barbed wire fences 

Barbed wire fences are consisted of barbed wire setacross elephant active routes. The barbed wire will 

act as deterrent to approaching elephants. The pain from pushing or pulling the barbed wire will make 

the elephants back away to avoid the fences. Like traditional tin-can fences, the cost to build barbed 

wire fences is relatively low. These fences also can be set in many types of area and cover large area. 

Currently, barbed wire fences are not used anymore because they had little effects on preventing the 

elephants’ movement since they are prone to get broken while being crashed by the elephants. 

Beehive fences 

Beehive fences are passive deterrent method adapted from Africa to deterthe elephants using honey 

bees Apiscerana. There are two types of beehive, the box beehive attached to the ground and hanging 

beehive using coconut trunk as medium. Both beehives were attached to rope strung across elephant 

active routes and when elephants crossed, it will pull the rope, shake the beehive, and trigger the bees 

to attack the elephants. Another advantage of these fences is the beehives will produce honey and 

provides extra income to the farmers that might reduce the losscaused by elephant crop raiding. 

Beehive fences were tested in 2004 in two villages around WKNP. Ten locations in elephant active 

routes were selected and fences were set. In the trial stage, beehive fences were found not effective 

because of disturbance from humans, ants, and sun bears; the bees moved away; and the elephants 

created new routes, 5-10 meters next totheir initial routes to avoid the beehives. 

Chili fences and chili-dung fires 

Chili-based crop protection methods were being testedby WCS-IP duringOctober 2006-April 2007. 

The aim of the test is to assess their effectiveness in detering the elephants. Two additional methods 

were combined with chili methods to form three layers of protection: 1) tripwire fences as early 

detector set in the front line, 2) chili fences and chili-dung fires as passive deterrents, and 3) crop 

guarding as active deterrent set at the back line. Detail of two methods: tripwire fences and crop 

guarding are explained in each method sections.  

 

Dried hot local chili powder (cabairawit) mixed with old engine grease (ratio 1:1) to form chili-grease 

was applied to rope and cloth spacers stung between fences. The chili-grease then was reapplied 

frequently especially when raining seasons because the grease washed off by the rain. Chili dung fires 

are made by mixing chili-grease with fresh elephant or cow dung. The mixture then dried the mixture 

to make briquettes that burnt to make a noxious smoke. In Africa chili protection methods are proven 

effective to deter elephants from crop areas. 

 

The result found that community-crop guarding played big roles in chasing away the elephants instead 

of chili methods. Chili fences did not add significant deterrent effects and required a lot of efforts for 

maintenance to reapply the chili-grease.Chili dung fire also impractical as the wind direction was 

drifting the smoke to the crop areas rather than forest area where the elephants came from. After the 

evaluation, chili-based crop protection methods were not used in Way Kambas anymore.      
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Rolling drums 

Rolling drums are barriers built from drums with sharp edges on the surface attached to the pole 

between two concrete pillars.As the elephant usually use their trunk to examine the object in front of 

them, the sharp edges of the drums will cause pain sensation when get touched by the trunk, and deter 

the elephant to pass the drums. The big dimension of the drums also makes it harder for the elephants 

to push or to pull it using their trunks. 

 

Rolling drums arethe first method initiated by local community around WKNP. In 2015, WCS-IP 

helped local villagers to build 13 rolling drum and installedit in 10 elephant active routes in three 

villages, mostly in the narrow and steep routes on the edge of canals. Rolling drums were found 

prevent the elephants to enter the crop areas, especially when the first three-months of trials. In the 

following months, the elephant showed learning signs where the elephants kicked and pulled the 

concrete pillars to deactivatethe drums.  

Active deterrents 

Community-based guarding 

Crop protection by local villagers has been implemented since early 1980 when the human-elephant 

conflict started to occur. In 2007, local villagers were voluntary adopted community-based guarding 

scheme developed by WCS-IP until now. The guarding involved the use of supplementary tools such 

as sirens, spotlight, and fireworks. WCS-IP also helped local villagers building some watch towers to 

monitor the elephants’ movement. Currently, local villagers have developed guarding shifts in their 

own villages and intensified the use of mobile phones for immediate response and coordinating 

guarding between villages.  

 

Community-based guarding has encouraged participation from local villagers to guard their crops 

from elephants(Hedges & Gunaryadi 2010; Graham et al. 2012). This method is effective at keeping 

elephants out of the crop areas because of immediate response and coordinated guarding. Although 

effective, the guarding requires dedication and commitment especially when conflict peak seasons and 

the team have to guard their crops from dusk to dawn for months.  

Compensation scheme 

Microfinance scheme 

In 2010, WCS-IP developed microfinance scheme to promote greater community participation in 

resolving human-elephant conflict around WKNP through the development of local organic farming, 

fish farming, duck rearing for eggs and vegetables farming. By developing these activities along the 

border between forest and crop areas, it is hoped to increase motivation to invest in the area and to 

guard it properly from the elephants. The scheme has also intended to generate alternative incomes 

and improve the community resilience to elephants’ crop raiding. Three villages were chosen as 

model villages to promote this microfinance scheme. 

 

Although having good concept, the implementation found two main problems: 1) the swampy areas in 

the demonstration plot were highly flooded during the first quarter of 2010 and affected the crops and 

livestock production. 2) monthly basis finance system which didn’t accommodate theactual needs in 

the field, especially when the team facing crop or livestock failures and need immediate recovery 

fund. This microfinance scheme was not continued after the trial in 2010. 

 

Evaluating the intervention methods 

Currently, five out of nine intervention methods (tin-can fences, tripwire fences, trenches, rolling 

drums, and community-based guarding) are still used to reduce HEC around WKNP. The other four 

methods were not used because they were unlikely effective in reducing the conflicts. Beehive 

fencesand chili crop protection methods for example, both were not implemented after trials in 2004 

and 2006-2007 respectively because both had little effects on deterring the approaching elephants 

although implementation of chili crop protection (Osborn 2002; Parker & Osborn 2006; Hoare 2012) 
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and beehive fences (King et al. 2011). Different type of chilies and bees used in trials, climate, and 

vegetation community (for beehive fences) may affect the effectiveness of these methods around 

WKNP.  

 

Evaluation on crop raiding intervention methods will provide some lessons learned and best practices 

to develop the betterconflict management strategies in the future ((Nelson et al. 2003; Osborn & 

Parker 2003; Davies et al. 2011; Hoare 2012). Assessment on current methods showed trenches and 

community-based guarding as two most effective methods to prevent elephants’ intrusions (Table 1). 

We identified community-based guarding as key success in preventing elephants’ crop raiding. These 

community groups have proved in playing important roles and, in a certain way, contribute to the 

community development itself to manage HEC. We also consider the issue of exhausting activities, 

psychological fatigue, and the amount of social cost in the implementation of community based 

guarding. In the future, the community needs to be assisted to organize themselves, consolidate their 

resources, and find the most effective way in implementing community-based guarding. 

 

Trenches also have proved as the effective passive deterrent method to limit the elephants’ intrusion to 

crop and settlement areas. The issue of passive deterrent methods is the lack of maintenance which 

eroded the methods’ effectiveness. In trenches case, the lack of maintenance has caused wall 

erosionwhich provides access for the elephants to pass.Thus, we highlighted the need of routine 

maintenance to preserve passive deterrent methods effectiveness.  

 

Conflict management can not only depend on one intervention method but need to be combined with 

other methods as we are dealing with elephants, intelligent animals who can learn to overcome the 

protection methods(Osborn & Parker 2003). The optimal combination of intervention methods consist 

of three layers of protection: 1) early detectors, 2) passive deterrents, and 3) active deterrents. These 

combined methods are important to deal with the elephants. In Way Kambas, using trip-wire fences as 

early detectors, trenches combined with physical barriers such as rolling drums, and community-based 

guarding as active deterrents will provide maximum effects on deterring the elephants. 

 

4.   CONCLUSION 

Out of nine crop raiding intervention methods implemented around WKNP, trenches and community-

based guarding are highly effective at preventing crop damage by elephants. For better effectiveness, 

we recommended the use of combination methods of early detector, passive deterrents, and active 

deterrents. Furthermore, we emphasized the needs of routine maintenances and community 

involvement to overcome the issues faced in the methods’ implementation. 
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Table 1.  Effectiveness of nine intervention methods to reduce elephants’ crop raiding around WKNP. 

 

No Method Method type Cost 
Mainte-

nance 
Area scale Endurance 

Effectiveness to 

reduce crop 

damage 

Risk to 

elephants 

Implementation 

problems 

Overall 

effectivity 

1 Tin-can fences 
Early detector, 

passive deterrent  
Low (3) Low (3) Medium (2) Prone to get broken (1) Low (1) Low (1) Medium (2) 13 

2 
Tripwire-

triggered fences 

Early detector, 

passive deterrent 
Low (3) High (1) Medium (2) 

Prone to get broken and 

stolen (1) 
Medium (2) Low (1) Medium (2) 12 

3 Trenches Passive deterrent High (1) High (1) Large (3) 
Strong, except at the erosion 

locations (3) 
High (3) Low (1) Few (3) 15 

4 
Barbed wire 

fences 
Passive deterrent Low (3) Low (3) Medium (2) Prone to get broken (1) Low (1) Low (1) Medium (2) 13 

5 Beehive fences Passive deterrent Low (3) High (1) Small (1) Prone to get broken (1) Low (1) Low (1) Many (1) 9 

6 

Chili crop 

protection 

methods 

Early detector, 

passive deterrent, 

active deterrent 

Medium 

(2) 
High (1) Medium (2) 

Prone to get broken (chili 

dan tripwire fences) (1) 
Low (1) Low (1) Medium (2) 9 

7 Rolling drum Passive deterrent Low (3) 
Medium 

(2) 
Small (1) 

Strong, with notes on the 

needs of modification in the 

rolling drum design (2) 

Medium (2) Medium (2) Medium (2) 14 

8 
Community-

based guarding 

Early detector, 

active deterrent 
Low (3) None (3) Large (3) None (3) High (3) Low (1) Few (3) 19 

9 
Microfinance 

scheme 
Economic scheme High (1) High (1) Medium (2) 

Prone to get raid by 

elephants (crop) and flood 

(crop and livestock) (1) 

Unknown Low (1) Many (1) 7 
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ABSTRACT  

Ujung Kulon National Park (UKNP) is home to some threatened and iconic species including Javan 

rhinoceros (Rhinoceros sondaicus,) and banteng(Bos javanicus). Based on anecdotal observations, 

some conservationists suggest that these species are competing over space in the relatively small area 

of the Park.There is a growing concern that managing the habitat that benefit one species may reduce 

habitat availability for the other. This study investigates the use of space and time byJavan rhinos and 

banteng that may suggest coexistence of competitions between the two species. We used photographic 

samples from camera trap deployed in 2013 to monitor rhinos in UKNP. We used single-season 

occupancy model to determine important habitat variables for both species. Spatial co-occurrence of 

these species were investigated using conditional two-species occupancy model. Temporal overlap 

between two species was analysed using kernel density estimation (KDE) on circular time data. We 

found that both species are likely to be independent in using space and time. Probability of banteng 

occupancy when rhinoceros was present (PsiBA) higher(0.84) than occupancy of banteng when 

rhinoceros was not detected (0.81). Species interaction factor (SIF) for both species was1.039, 

indicating that both species werelikely to be independent and no indication of avoidance. Temporal 

coefficient of overlap for both species based on kernel density estimation was 0.79,which indicate that 

both species were active at around the same time. The results suggest that there wasno evidence of 

avoidance for both species as the indicator of competition. This impliesthat even both species have the 

potency to compete each other on food resources, this study could not find evidence for such a 

hypothesis. As the comparison, the same procedure in analysing temporal overlap done for other 

mammals pair of potential competitor (Muntjak and wild pig) and potential predator (wild dog). 

Mutjak and wild pig have time overlap with Javan rhinoceros of 0.51 and 0.47 indicates a very 

different time uses. Time overlap coefficient for wild dog and Javan rhinoceros is 0.49 indicates that 

wild dog preferred to hunt other mammals with more time overlap (mutjak (0.76) and wild dog 

(0.82)). 

Keywords:   Banteng (Bos javanicus), conditional two-species occupancy, inter-specific competition, 

Javan rhinoceros (Rhinoceros sondaicus),niche partitioning, Ujung Kulon National Park, 

world heritage. 

 

1. INTRODUCTION 

Ujung Kulon National Park (UKNP) is home to several endangered species, including Javan 

rhinoceros (Rhinoceros sondaicus, Desmarest 1822) and Banteng (Bos javanicus, d’Alton 1823). 

Javan rhinoceros is listed as Critically Endangered (IUCN 1996) and included on the Appendix I of 

CITES (Cites, 2016) due to the fact that,across the entire world, currently only a single population of 

63 individuals in UKNP exists. (UKNP 2016). Meanwhile, bantengis Endangered under IUCN 

criteria. Both are, therefore, priority conservation target of UKNP. Banteng population size in UKNP 

is still remain unknown due to lack of population monitoring activity in UKNP for this species. Some 

rumours said that there still hundreds individual still remain in UKNP even the scientific based 

calculation is still hardly to be found. 
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As both Javan rhinos and banteng are large herbivores having some overlaps in their diets, many 

believe that these species are competing for food, space, and other resources. Javan rhinoceros browse 

on tip of leaves, small branches, treebark and lianas (Hoogerwerf, 1970). Banteng mainly graze 

(Hoogerwerf, 1970). However, some researchers found indications of competition between these two 

species in obtainingfood items due to the overlap on food plant preferences (Dharmakalih 1977, 

Mulyati, 1998 and Muntasib, 2000). About 57% (62 out of 109) types of rhinoceros food plants are 

also consumed by banteng (YMR, 2002). Similarly, Muntasib (2000) found that 75 types of food 

plants consumed both by javan rhinoceros and banteng. Javan rhinoceros and Banteng have 

similarities on shelter preference and water dependent as well as food preference (Suhono, 2001). 

Alikodra has indicated the change of banteng behaviour from grazer to become a browser (Alikodra, 

1985). Those study suggest that javan rhinoceros and Banteng are likely to compete each other in the 

form of indirect competition as known as exploitative competition.  

Previous studies conclusions of competition between Javan rhinoceros and Banteng was the 

conclusion of potential competition that might happened due to similarities of resources needs 

between two species. In this study, we used camera trapping data deployed to monitor Javan rhino 

population in 2013 to investigate possible competitions between the two species as indicated by 

overlaps in the use of space and time between the two species. UKNP has been using camera trap as a 

tool to monitor the dynamics ofJavanrhinoceros population since 2011. Since then, twenty three 

species of animal including javan rhino and banteng has successfully recorded in almost Eighty 

thousand video clip (UKNP, 2015). 

2. MATERIALS AND METHODS 

Study Area 

This study was conducted in Ujung Kulon National Park, the westernmost tip of Java island in 

Indonesia, wherethe only world population of Javan rhinoceros inhabits ~30.000 hectares of the area. 

Mount Payung in the western part of this area was excluded as we believe that it is not habitable by 

both of these species due to steep terrain. Elevationof the study area variesfrom0 to 150 meters above 

sea level (USGS DEM) with land cover compositions include lowland primary forest (46.27%), low 

land secondary forest (20.7%), bushes and grassland (26.7%), as well as mangrove and coastal forest 

(4.57%). Land cover data were obtained from supervised classification on Landsat 8 imagery ofJune 

2015 (WWF 2015). 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Map of the study area in Ujung Kulon Peninsula. Land cover information obtained from 

supervised classification on Landsat 8 imagery acquired in July 2014 (WWF 2015). 
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Camera trap and site covariates sampling 

UKNP management has been using camera traps as a tool for wildlife monitoring since 2011 with 

Javan rhinoceros as the primary target. Camera trap is able to record photographic samples of the 

primary target as well as other species that pass through the range of its sensor (Sunarto et al, 2013). 

Data from camera trap of UKNP peninsula from 2013 survey were used for this study. The types of 

cameras used were Bushnell Trophy Cam®119406/119416.Twenty three species including javan 

rhinoceros and banteng, were recorded (UKNP, 2016).  At least one camera was systematically 

deployed in every two by two kilometres grid cell, and covered all area known as potential habitat 

ofJavan rhinoceros and banteng.Tomaximise detection probability,up to three cameras were installed 

in different one by one kilometre square subcell within two by two kilometres cells based on the level 

of abundance of Javan rhinoceros sign from previous survey. In total, 36,104 clips were recorded, that 

include 1660 (5%) clipsof Javan rhinoand 3062 (8%) clips of Banteng. In this study, 176 sites were 

used for data analysis (Fig 2). 

Information of variables assumed to be impacting species activities were carefully documentedin 50 

metres range from every the camera trap station. They include elevation (meter ASL), topography 

(varies from flat to very steep, recorded as a scale from 0 (very flat) to 5 (very steep), vegetation’s 

densities,scaled from 0 (open area) to 5 (very dense) and human disturbance level scaled from 0 (very 

low) to 5 (very high). Rumpang is log of distance to site from javan rhinoceros feeding ground were 

calculated based on rhinoceros feeding ground point locations (based on existing data from previous 

survey) to the camera stationusing geographic information system (GIS) techniques.  Land cover types 

of each site were determined based on the land cover layer produced from the supervised 

classification on 2015 Landsat 8 imagery. Trapping rate data of Javan rhinoceros, banteng, muntjak 

(Muntiacus muntjak), wild pig (Sus scrofa), and wild dog (Cuon alpinus) were used as site covariates 

for the species assumed to be influencingeach other.   

Land cover data extraction 

Land cover information in this study extracted from Landsat 8 imagery acquired date of June 18, 2015 

with resolution of 30 metre. Panchromatic sharpening technique is used to improve the spatial 

resolution into 15 metres. Three bands used to build the composite imagery are band 5, 6 and 7. Band 

5 measures the near infrared, or NIR. This part of the spectrum is especially important for ecology 

because healthy plants reflect it – the water in their leaves scatters the wave lengths back into the sky. 

Bands 6 and 7 cover different slices of the shortwave infrared, or SWIR. They are particularly useful 

for telling wet earth from dry earth, and for geology (USGS, 2013). This composite of bands (657) 

will produce “false green” composite that sensitive enough to differentiate almost all surface feature 

on earth. 

The composite imagery then classified using the supervised classification technique using maximum 

likelihood  method and manually corrected by interpreter based on the field experiences of Ujung 

Kulon Peninsula condition. The groundchecking is needed to determine the accuracy level of this land 

cover data. 

Habitat use modelling 

Detection histories weredeveloped using detection - non detection of each species in the camera 

traps.Single-season occupancy model (MacKennzie et al, 2006)implemented in R package WIQID 

(Meredith, 2014) was usedto determine the factors impacting habitat used by Javan rhinoceros and 

banteng. We developed model to calculate single covariate effect in every model and compare each 

other based on model weight and Akaike Information Criteria/AIC (Brunham & Anderson, 1998) to 

determine the covariate affecting the species most. Two covariates influencing most for each species 

then selected to be used as covariate in conditional two-species occupancy model. 

Analysis 

Species interaction 

Spatial co-occurrence 
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Overlap in the use of space between Javan rhinoceros and Banteng was investigated using conditional 

two-species occupancy model (Richmond et al, 2010) developed based on the likelihood-based two-

occupancy model (Mackenzie et al, 2004, 2006) on detection history constructed from camera 

trapping photographic samples. Mackenzie builtthe likelihood-based two-species occupancy model 

that accounts for imperfect detection for analysing species co-occurrence pattern from repeated 

presence-absence survey data. The model directly estimates a “Species Interaction Factor” (SIF) that 

is a ratio of how likely the two species to co-occur compared to what would be expected under the 

hypothesis of independence. However, the limitation of the two-species model occupancy by 

Mackenzie et al (2004, 2006) is the failure  to converge when covariatesare included and SIF is 

directly estimated (Richmond et al, 2010). The model developed by Richmond successfully 

incorporates the covariates in the analysis. Parameters estimated in the analysis are outlined in Table 

1, where species A was assumed to be the dominant species while species B was assumed to be the 

subordinate species in the conditional two-species occupancy model. 

Table 1. Description of the parameters used in the conditional two-species occupancy model 

Parameter                        Description 

psiA        probability of occupancy of species A 

psiBa probability of occupancy of B if A is absent 

psiBA probability of occupancy of B if A is present 

pA probability of detection of species A if B is absent 

rA probability of detection of species A if both are present 

pB probability of detection of species B if A is absent 

rBa probability of detection of species B if both are present but A was not detected 

rBA probability of detection of species B if both are present and A was detected 
 

Note: Javan rhinoceros assumed to be superior species (Species A) and Banteng assumed to be 

subordinate species (Species B). 

The formula below was used to calculate SIF in the conditional two-species occupancy model: 

�5�+�(
L
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�2�O�E�º �:�2�O�E�º �2�O�E�»�º 
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If two species occur independently, the SIF is equal to one. An SIF less than one indicates that species 

B is less likely to co-occur with species A (avoidance) under the hypothesis of independence, whereas 

value greater than one indicates that species B is more likely to co-occur with species A (co-existence) 

than expected under the hypothesis of independence. 

The data were then pulled into seven days unit as occasion unit from the camera trap detection 

histories data due to the occurrenceof errors when using daily unit as occasion unit, which indicated 

that the daily detection probability was too small to be calculated in the model. 

Temporal co-occurrence 

Temporal co-occurrence between Javan rhinoceros and banteng was investigated based on their daily 

activity patterns. As a comparison, the temporal co-occurrence between pairs among Javan rhinoceros, 

banteng, muntjak, wild pig, and wild dog using kernel density estimation (KDE) on their activity 

circular data (Ridout & Linkie, 2009)were used to characterize activity pattern for each species and to 

calculate the coefficient of overlap (∆) between their equation of 3.1 with a smoothing parameter (c) 

of 1.25. 
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3.  RESULTS 

Effort & General Results 

Javan rhino monitoring with 120 units of camera trap in 2013 has successfully recorded 36,104 clips 

of 23 species including javan rhino and banteng. The effort varies between 50 to 286 active days for 

every sites and summarized in one by one kilometre square cell unit as shown in figure 2.Capture rate 

varies between 0.1 to 6.2 clips perday. 

 

 

 

 

 

 

 

 

 

 

Fig 2.  Camera trap active day information from every 1x1 km square area study 

Habitat Model 

Table 2. Single season occupancy model for Javan rhinoceros with Psi based on ‘habitat’ univariates 

Models Nparameter AIC DeltaAIC ModelWt 

RoccSSpsiRumpang 3 3378.177 0 0.485 

RoccSSpsi_bos 3 3380.962 2.785 0.121 

RoccSSpsi_constant 2 3382.121 3.944 0.068 

RoccSSpsi_elev 3 3382.341 4.163 0.061 

RoccSSpsi_Top 3 3383.1 4.923 0.041 

RoccSSpsi_cuon 3 3383.938 5.76 0.027 

RoccSSpsi_VegDens 3 3383.962 5.785 0.027 

RoccSSpsi_panpar 3 3383.963 5.785 0.027 

RoccSSpsi_LC 4 3384.03 5.853 0.026 

RoccSSpsi_Disturbance 3 3384.092 5.915 0.025 

RoccSSpsi_munmun 3 3384.121 5.943 0.025 

The best model for single season occupancy model of Javan rhinoceros is the one that calculates Psi 

depending on the Rumpang (Javan rhinoceros feeding ground). Delta AIC difference ofmore than 2 

points and model weight more than twice larger in comparison to the second best model means that 

this model was“significantly” better than the other models (Burnham & Anderson, 1998). The Javan 

rhinoceros was less likely to occur as the value of Rumpang become greater (Table 3) meaning that 

the Javan rhinoceros preferred to get closer to their feeding ground. 
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Table2a. Single season occupancy model for Javan rhinoceros where Psi depends on Rumpang 

covariate in beta value. 

 Model est SE lowCI uppCI 

Psi~(Intercept) 0.6759526 0.17968662 0.3237733 1.0281319 

Psi~logRumpang -0.8883552 0.38579499 -1.6444994 -0.1322109 

Tabel 3. Single season occupancy model for BantengwherePsi depends on covariates 

AICtablen Nparameter AIC DeltaAIC ModelWt 

nBoccSSpsi_Rhi 3 4130.559 0 0.567 

nBoccSSpsi_cuon 3 4132.729 2.17 0.191 

nBoccSSpsi_panpar 3 4133.64 3.081 0.121 

nBoccSSpsi_constant 2 4137.272 6.713 0.02 

nBoccSSpsi_elev 3 4137.564 7.005 0.017 

nBoccSSpsiRumpang 3 4137.905 7.346 0.014 

nBoccSSpsi_VegDens 3 4138.059 7.501 0.013 

nBoccSSpsi_LC 4 4138.33 7.772 0.012 

nBoccSSpsi_Disturbance 3 4138.934 8.375 0.009 

nBoccSSpsi_munmun 3 4138.984 8.425 0.008 

nBoccSSpsi_Top 3 4139.134 8.575 0.008 

The best model for Banteng was the one where Banteng occupancy depends on Javan rhinoceros 

trapping rate as the covariate. This means that Javan rhinoceros trapping rate was the covariate that 

most influencing Banteng occupancy positively (table 5). The higher Javan rhinoceros trapping rate 

indicates the higher Banteng occupancy value. Delta AIC difference of more than 2 points from the 

second best model and other models meanno model competing. It is still unsure how the Javan 

rhinoceros trapping rates give positive impact to Banteng. This might be due to Javan rhinoceros 

feeding ground distance that equal to its trapping rate which makesthe Banteng easier to find food 

resource because 57% of Banteng food would be found in Javan rhinoceros feeding ground. Other 

factor such as the role of Javan rhinoceros asprotectors from predator consideredasthe biggest animal 

in UKNP could also be considered. Further analysis would be needed to investigate these findings 

more thoroughly.  

Tabel 3a. Single season occupancy model for banteng where Psi depends on Javan rhinoceros trapping 

rate covariate in beta value. 

Model est SE lowCI uppCI 

Psi~(Intercept) 2.319184 0.706466 0.934535 3.703832 

Psi~raterhison 5.984706 3.900624 -1.66038 13.62979 

 

 

Spatial and Temporal Co-occurrence 

Spatial Overlap 

Conditional two-occupancy models were run to examine and conclude the type of interaction between 

Javan rhinoceros and Banteng. Questions to be answered including the likelihood of these two species 

to occur independently, the possibility of Banteng being less likely to co-occur (avoidance) which 

indicates the presence of competition, and the possibility of Banteng being more likely to co-occur 

(aggregation) which indicates a mutualism. The model exhibiting maximum interaction was the best 

out of 95 models run, where AIC difference was more than two indicating there was no model 
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competing. Conditional two-species occupancy model was used with maximum interaction to describe 

the type of interaction between Javan rhinoceros and Banteng spatially. 

Tabel 4. The 20 top-performing conditional two-species occupancy models examining interaction 

between Javan rhinoceros and Banteng. 

no Model Name 
Para-

meter 
AIC Delta 

Model  

Weight 

1 RB_psiAr_rAbos_psiBArhi_psiBarhi_rBacuon 13 7330.33 0 0.179 

2 RB_psiAr_rAbos_psiBArhi_rBARHi 12 7330.704 0.374 0.149 

3 RB_psiAr_rAbos_psiBArhi 11 7330.888 0.558 0.136 

4 RB_psiAr_rAbos_psiBArhi_rBacuon 12 7331.129 0.799 0.12 

5 RB_psiAr_rAbos_psiBArhi_rBaRHi 12 7332.533 2.203 0.06 

6 RB_psiAr_rAbos_psiBArhi_rBAcuon 12 7332.701 2.371 0.055 

7 RB_psiAbos_rAbos_psiBArhi_psiBarhi_rBArhi 13 7333.167 2.837 0.043 

8 RB_rAbos_psiBArhi_psiBaRHi 11 7333.205 2.875 0.043 

9 RB_rAbos_psiBArhi_rBARHi 11 7333.907 3.577 0.03 

10 RB_psiAbos_rAbos_psiBArhi_rBARHi 12 7333.928 3.598 0.03 

11 RB_rAbos_psiBArhi 10 7334.09 3.759 0.027 

12 RB_psiAbos_rAbos_psiBArhi 11 7334.107 3.777 0.027 

13 RB_psiAbos_rAbos_psiBArhi_rBacuon 12 7334.32 3.99 0.024 

14 RB_rAbos_psiBArhi_rBacuon 11 7334.323 3.993 0.024 

15 RB_rAbos_psiBArhi_rBaRHi 11 7335.729 5.399 0.012 

16 RB_psiAbos_rAbos_psiBArhi_rBaRHi 12 7335.768 5.438 0.012 

17 RB_psiAbos_rAbos_psiBArhi_rBAcuon 12 7335.911 5.58 0.011 

18 RB_rAbos_psiBArhi_rBAcuon 11 7335.912 5.582 0.011 

19 RB_rAbos_psiBArhi_psiBarhi_rBarhi_rBAcuon 13 7336.675 6.345 0.008 

20 RB_psiAr_rAbos_psiBAcuon_rBArhi 12 7350.912 20.582 0 

The best model with maximum interaction indicated that Javan rhinoceros occupancy (PsiA) with the 

assumption of no interaction was lower (not significant) than Javan rhinoceros occupancy (PsiA) with 

interaction happened between Javan rhinoceros and Banteng.The probability of occupancy of Banteng 

in the absence of Javan rhinoceros (PsiBa) was shown to be lower (not significant) than the 

probability of occupancy of Banteng as independent species. Meanwhile, the probability of occupancy 

of Banteng in the presence of Javan rhinoceros was shown to be higher (not significant) than the 

probability of occupancy of Banteng as independent species. The result reveals that Javan rhinoceros 

and Banteng were likely to be independent in their way to occupy a certain space. There was an 

indication of positive impact of the Javan rhinoceros presence although not statistically significant. 

Detection probability of Javan rhinoceros in the absence of Banteng (pA) was shown to be 

significantly lower than the detection probability of Javan rhinoceros as independent species (no 

interaction). On the other hand, detection probability of Banteng in the absence of Javan rhinoceros 

(pB) was shown to be significantly lower than the detection probability of Banteng as independent 

species (no interaction). Detection probability of Javan rhinoceros if both javan rhinoceros and 

Bantengwerepresent (rA) was shown to be higher (not significant) than the detection probability of 

Javan rhinoceros as independent species. Detection probability of Banteng when both Javan 

rhinoceros and Banteng were present but Javan rhinoceros was not detected (rBa) was lower (not 

significant) than detection probability of Banteng as independent species. The detection probability of 

Banteng if both javan rhinoceros and Banteng were present and detected (rBA) was significantly 

higher than detection probability of Banteng as independent species. Banteng seemed to be influenced 

positively with the presence of Javan rhinoceros according to the result of maximum interaction model 

for conditional two-species occupancy in this study. 
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We calculate SIF for Javan rhinoceros and Banteng based on the best model (maximum interaction) 

result. SIF for Javan rhinoceros and Bantengwas 1.039 meaning that both were likely to be 

independent of each other considering the SIF value was close to one. The result of this study implies 

that even though Javan rhinoceros and Banteng are potentially competing with each other due to food 

plant resource overlaps, however this indication of competition was not detected in 2013 survey data.  

 Table 7. Conditional two-species occupancy model result for Javan rhinoceros and Banteng 

No interaction Maximum interaction 

 est   lowCI   uppCI  est   lowCI   uppCI 

psiA 0.6506  0.5720   0.7219 psiA 0.6818  0.5858  0.7645 

psiBa 0.8249   0.7530   0.8792 psiBa 0.8149  0.5606  0.9382 

pA 0.1787  0.1659  0.1924 psiBA 0.8442  0.7264  0.9171 

pB 0.1897  0.1777   0.2023 pA 0.0531  0.0254  0.1077 

 pB 0.1321  0.1087  0.1597 

 rA    0.1889  0.1752  0.2034 

 rBa  0.1812  0.1658  0.1976 

 rBA  0.3193  0.2825  0.3584 

Temporal Overlap 

Kernel density estimation analysis on Javan rhinoceros, Banteng, mutjak, wild pig, and wild dog’s 

circular data of their daily activity pattern (Table 8) shows that Javan rhinoceros and Banteng had 

similar activity pattern [∆=0.798]. Activity pattern of mouse deer was similar with activity pattern of 

wild pig [∆=0.806]. Wild dog which is a predator suspected to be the main threat for Javan rhinoceros 

had a very different activity pattern when compared to Javan rhinoceros [∆=0.493] or its other 

potential prey species. Wild dog is considered to be top predator of Javan rhinoceros after the Javan 

tiger was reported to be extinct. Wild dog was most likely to co-occur based on activity pattern with 

wild pig [∆=0.821], mouse deer [∆=0.761], and Banteng [∆=0.624] consecutively. When the activity 

pattern similarity between predator and potential prey was used as indicator of prey preference for 

predator, then it could be concluded that wild dog’s most preferred prey in consecutive order was wild 

pig, mouse deer, and Banteng. Javan rhinoceros would be the last species expected to be hunted by 

wild dogs.  

Based on the analysis of spatial and temporal overlap in this study, no indication of competition 

between Javan rhinoceros and Banteng was found. Javan rhinoceros and Banteng were likely to occur 

independently. 

    Table 8. Overlap coefficient of activity pattern based on Kernel density estimation on circular data 

Species Javan 

rhinoceros 

Banteng Muntjak Wild pig Wild dog 

Javan 

rhinoceros 1 

    Banteng 0.7987704 1 

   Muntjak 0.5100416 0.6602768 1 

  Wild pig 0.4725833 0.6018588 0.806473 1 

 Wild dog 0.4938083 0.6249953 0.7617438 0.8219245 1 

0 indicates no overlap in activity time and 1 indicates complete overlap in 
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Figure 3. Overlap of activity patterns based on Kernel density estimation on circular data. Solid 

linesrepresent species in each column; dotted lines represent species in the row. 

 

4. DISCUSSION 

Habitat model 

Habitat variables used in the model to determine habitat variable important most for javan rhinoceros 

and banteng are habitat variables recorded during the camera trap survey in 2013 and habitat variable 

that important for javan rhinoceros and banteng based on the previous study (YMR 2000 and 

Muntasib, 2002) which is rumpang. Rumpang assumed to be the hotspot for both species in seeking of 

food and rumpang is the place where most of food plant types for javan rhinoceros can be found 

(Rahmaningsih, 2013). Rumpang is the place where interaction between javan rhinoceros and banteng 

would be higher than other habitat types. Sign of selected species (javan rhinoceros, banteng, muntjak, 

wild pig and wild dog) were observed during the survey in purpose to be used in the species analysis. 

In this study, trapping rate of selected species are used rather than the finding rate of sings of selected 

species observed during the survey due to time range of camera trap active days are longer than the 

time range of sign’s observation. This makes the data of trapping rate are more complete and represent 

the same time range with the detection non-detection data of javan rhinoceros and banteng than the 

rate of signs observed during the survey. Other habitat variables assumed to be important for both 

species – Wallow for javan rhinoceros (Rahmat, 2012), salinity and mineral sources for example - 

may be used in the future study to find more complete understanding of javan rhinoceros and banteng 

needs in the habitat. 

The model built in this study to determine habitat variable important for javan rhinoceros and banteng 

was only compared single variable in every model influencing the occupancy value (psi). Single 

variable influencing the probability of detection and combined variables influencing both occupancy 

and probability of detection may be compared in the future study to get better estimation according to 

the AIC and model weight value.  

Species interaction 

Spatial co-occurrence and time overlap 

Co-occurrence analysis between javan rhinoceros and banteng is using detection non-detection data 

from camera trap survey on javan rhinoceros monitoring in 2013. The data pulled into seven day unit 

as occasion unit due to the very small probability of detection when using daily unit as occasion unit 

and the convergence was not reached in the model. The model cannot generate AIC value using R 

program in WIQID (Meredith, 2014) package and generate unrealistic standard error value (SE are 

hundred or even thousand times the estimate value) in the PRESENCE program (Hines, 2010) when 

using daily unit as occasion unit. That unrealistic results are due to the very small probability of 
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detection when using the daily unit as occasion unit. Seven day unit (weekly unit) as the closest unit 

that most people will familiar with is chosen to be used as occasion unit. Convergence was reached in 

the model using weekly unit as occasion unit. But using weekly unit as occasion unit made co-

occurrence assumption become weak if the assumption of co-occurrence is the direct encounter of 

javan rhinoceros and banteng. Javan rhinoceros could be occurred on Monday and banteng could be 

occurred on another day yet the data of detection non-detection will still tell that both javan rhinoceros 

and banteng were detected in the same occasion. The longer occasion unit used the smaller probability 

of direct encounter will happen. Time overlap analysis from both species (javan rhinoceros and 

banteng) is used as the comparison with spatial overlap analysis in this study. If time overlap analysis 

conclude the same result as spatial overlap analysis, then the conclusion of this study could become 

stronger and if the time overlap analysis conclude the opposite result with the spatial overlap analysis, 

then further analysis is needed to get the proper result. Survey designed to get data with occasion unit 

that will gives highest probability of encounter for javan rhinoceros and banteng and able to give the 

data with higher probability of detection is highly needed in the future study as same as building the 

method that able to calculate a very small probability of detection and still able to give the plausible 

result. 

The conclusion of time overlap between pairs of species in this study analysed based on camera trap 

data of javan rhinoceros monitoring survey in 2013. No independent clip interval were set to the 

camera trap data in this study because more than 90% site of camera trap were in animal trail. Animal 

only passing through this type of site and the chance to get clips recorded the same animal with a long 

duration of time will be very small. The thirty second duration of recording and ten second interval 

between one capture to another capture setting of the camera trap will record different individual of 

animals in the trail type of site. Independent clip interval setting to this kind of data will make the 

possibility of losing some independent clip of certain animal will be higher while not setting 

independent clip interval will make certain animals with “trap happy” (anilmal with high curiosity of 

new things) character have higher density of detection than reality which both setting give unequal 

data for all species. Independent clip interval would be needed based on the type of site and the 

character of species is needed in the future study to give the closest similarity with the real condition. 

Interaction analysis between two species ideally is done based on the data observed from area of 

interest for both species where both species depend on the same resource. For example, interaction 

analysis for larger Virginia rail (Rallus limicola, Vieillot, 1819) and smaller California Black Rail 

(Laterallus jamaicensis coturniculus, Gmelin, 1789) done based on data observed from marsh area 

which is the area where both species depend their self in finding food (Richmond, 2010). If the 

resource is rich enough for both species then the dominant species will likely let the subordinate 

species to find the resource when dominant species is occur. And the dominant species will chase 

away the subordinate species or the subordinate species will likely avoid the dominant species if the 

resource is limited for both species.  Rumpang is assumed to be the area of interest for javan 

rhinoceros and banteng while there are very few site types of rumpang in this study. Alternatively 

sites distance to rumpang is used in this study as covariate to how the model prediction on interaction 

varies with the distance of rumpang to the sites.Identification of the most important variable habitat 

for javan rhinoceros and banteng to be area of observation will make a better prediction on how likely 

javan rhinoceros and banteng to co-occur for future study. 

Javan rhinoceros and Banteng are priority species for conservation action, globally and national level. 

The commitment at national level has been implemented based on Ministry of Forestry regulation No. 

P.57/Menhut-II/2008. Ujung Kulon National Park is home to both of these species.Previous studies 

indicate the presence ofcompetition between them. Reliable analysis is important to build an effective 

strategy on habitat and population management on both species. This study provides an insight into 

the condition of species interaction through plausible data analysis and conclude that no evidence 

found on javan rhinoceros and Banteng competition is happening based on spatial and temporal 

overlap analysis. 

Single season occupancy analysis on some covariates for Javan rhinoceros indicates that “distance to 

feeding ground” to be the most important factor affecting Javan rhinoceros occupancy. Previous study 

indicated that distance to wallow is the factor most affecting Javan rhinoceros movement (Rahmat, 
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2002). Feeding ground and wallow are usually found to be closed to each other in UKNP. Browsing 

and wallowing are part of Javan rhinoceros daily activities.  

Feeding ground is described as an area dominated by understory vegetation level with very low 

density of canopy cover. Feeding ground has a vast range of Javan rhinoceros food plant preferences 

(Rahmanigsih, 2013). With 57% javan rhinoceros food plant consumed by Banteng, this makes 

feeding ground an important habitat component for Banteng as well as Javan rhinoceros. Muntasib 

(2000) found Banteng signs on feeding ground where Javan rhinoceros signs were also found. 

This study and Javan rhinoceros monitoring by UKNP found that Javan rhinoceros and Banteng are 

likely to co-occur temporally (BTNUK, 2006). Single season occupancy model for Banteng suggested 

that javan rhinoceros trapping rate is the most affecting factor for Banteng occupancy. It could be due 

to the same area for both species to find food resource (feeding ground) as Muntasib (2000) 

documented 75 types of vegetation are consumed by Javan rhinoceros as well as the Banteng. Species 

interaction factor for Javan rhinoceros and detection probability of Banteng in the presence or absence 

ofJavan rhinoceros indicated that higher likelihood for Banteng to co-occur with Javan rhinoceros. It 

could be due to Banteng avoidance from predator and Javan rhinoceros can be assumed to be a 

protector considered as the biggest mammals in the area. Even thoughthe indication of competition 

was not found in this study, the population monitoring of Banteng would be essential in order to 

capture the evidence of competition between both species for especially considering they have same 

food resource. There is also a possibility of mutual symbiosis between Javan rhinoceros and Banteng 

based on the spatial temporal co-occurrence analysis, however further study is needed to 

comprehensively describe this phenomenon. Strategy to optimize habitat carrying capacity for both 

species is needed as well as the plan on population management. 

Assumption of wild dog as a threat for Javan rhinoceros is found to be less precise based on this study 

result. Activity pattern of wild dog overlaps mostly with the wild pig. If the value of activity pattern 

overlap of predator and potential prey species indicates prey preference for predator then wild dog 

would prefer to hunt wild pig and mouse deer than Banteng or javan rhinoceros. However, wild dog 

has apotency to hunt a prey with size much bigger than themselves because they hunt it in a group. 

Hunting in group enables them to build distraction strategy to separate the easier targetlike calves 

from their parent. Therefore, monitoring on wild dog and its prey population in UKNP is also 

important to catch early indication of wild dog over population as well as prey decreasing population 

that potentially become a serious threat for priority species in Ujung Kulon National Park such as the 

Javan rhinoceros and Banteng. 

5. CONCLUSION 

 

1. Rumpang (feeding ground) is the most important habitat variable for javan rhinoceros while 

banteng depend on javan rhinoceros occurrence in unknown reason based on this study.  

2. Javan rhinoceros and Banteng are likely to co-occur independently, spatially (SIP=1.01) or 

temporarily [∆=0.798] and indicate no competition happening. But even now indication of 

competition has not been found in this study, Banteng population monitoring is essential to 

capture indication of competition between both species for both species highly demand for the 

same food resource. 

3. Monitoring on wild dog and its prey population in UKNP is important to catch early indication 

of wild dog over population that potentially become a serious threat for priority species in 

Ujung Kulon National Park such as javan rhinoceros and Banteng. 
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ABSTRACT  

As the largest protected area in southern part of Sumatra, Bukit Barisan Selatan National Park 

(BBSNP) is believed to harbor one of the highest populations of Endangered Asian tapirs. However, 

despite becoming animportant area for tapir conservation, there is a paucity of information on this 

large mammalspecies’spopulation status and ecology in BBSNP. Thus, to fill the knowledge gap, we 

analyzed the Asian tapir data collected from a camera trapping study targeting tigers in BBSNP. With 

a trap effort of 1.580 trap days/100 km2 covering effective trapping area size of 969.5 km2, a total of 

512 tapir photographs were recorded resulting in 162 independent tapir detections. Tapir relative 

abundance was 2.08 events/100 camera-trap days. Tapir site occupancy was mostly affected by slope 

with Psi = 0.72 (0.54—0.85 95% CI). Tapirs were found mostly active at night-time (56.96%) and 

using low elevation hills to submontane areas (x2 = 1.4189, P = 0.4919). This study thus provides 

much needed information on tapir population and ecology in BBSNP and highlights the extent 

application of camera trapping to study other cryptic mammals beside target species. 

Keywords: Asian tapir (Tapirusindicus), camera trapping, population, distribution, activity patterns, 

BBSNP  

 

1. INTRODUCTION 

Widely knownas the largest of four living tapir species and the only Old World tapir species, Asian 

tapirs (Tapirusindicus) are among the least studied large mammals in the Southeast Asia’s tropical 

forests (Holden et al. 2003; Lynam et al. 2012; Linkie et al. 2013). Tapirs occur in three relatively 

distinct populations: mainland Southeast Asia (Thailand and Myanmar), Southern Thailand and 

Malaysia, and the island of Sumatra, Indonesia (Traeholt et al. 2016). In Sumatra, this remarkable 

mammals are found in at least seven of eight provinces, excluding Aceh and most North Sumatra 

province (Meijaard 1998).  

 

Asian tapirs only received few attention compared to the other large mammals in Sumatra such as 

Sumatran tigers, Sumatran elephants, and Sumatran rhinos. To date, Traeholt et al. (2016) reported 

there are no reliable Asian tapir population estimates for Sumatra, but it is predicted below 400-500 

individuals. Tapirs in Sumatra aremostly threatened by rampant deforestation, accidental and 

deliberate trapping, and removal of animals for zoos in Indonesia (Holden et al. 2003; Kinnaird et al. 

2003; Novarino 2005; Traeholt et al. 2016).  

 

Camera trapping technique is effective method to study elusive and nocturnal animals such as Asian 

tapirs. Studies on tapirs in Sumatra using camera trapping have been conducted since 2000s to 

investigate the ecological aspect of tapirs, covering the island-wide tapir occurrence(Linkie et al. 

2013) and tapir abundance (O’Brien et al. 2003; Holden et al. 2003; Novarino et al. 2005; Novarino 

2005). However, recent information on Asian tapirsin Sumatra is severely limited, as all of these 

studies were conducted in the previous decade. Thus, the lack of updatedinformation hampers the 

conservation planning for Asian tapir.  

 

As the largest protected area in southern part of Sumatra, Bukit Barisan Selatan National Park 

(BBSNP) is a potential stronghold for Asian tapir population. Linkie et al. (2013) found tapir 

occupancy in BBSNP was 0.30 (0.07) but this was based on a camera trap data set from 2004-2006 
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and part of a regional not site-specific analysis. Thus, more recent information on tapir ecology and 

population status in BBSNP is lacking. In this study, we demonstrate that camera-trapping is useful 

method to study Asia tapirs in BBSNP. We provide information on tapir abundance, distribution, and 

activity patterns to fill the knowledge gap for future tapir conservation planning in Sumatra.  

 

2. MATERIAL AND METHODS 

Study area 

BBSNP located in the provinces of Lampung, Bengkulu, and South Sumatra with elevation ranges 

from 0 to 1,964 m asl forming a dense tropical rainforest, which is surrounded by coffee and cocoa 

small holder farms. About 17% of BBSNP area, mainly in the Sekincau region located in the mid-

eastern section, is inhabited by farmlands with human population up to 16,522 families (TFCA 2010). 

The mid and southern part of the park contains some of the last intact areas of lowland rainforest in 

Sumatra and supports highly threated species such as Sumatran rhinos, Sumatran tigers, Sumatran 

elephants, Asian tapirs, clouded leopards, Asian dholes, seven hornbill species and giant pittas 

(O’Brien and Kinnaird, 1996). BBSNP elongated shape makes it highly accessible to wildlife 

poachers, collectors of non-timber forest products (NTFP), and illegal loggers or encroachers 

(Gaveau, Epting, et al. 2009). 

 

Since 2004, BBSNP, Kerinci Seblat National Park and Gunung Leuser National Park are declared as 

Tropical Rainforest Heritage of Sumatra (TRHS) site by UNESCO.  These three national parks were 

chosen because they represent significant area of tropical forests on the island of Sumatra that harbor 

outstanding biodiversity and ecosystem services. In 2015, due to the occurrence of Critically 

Endangered Sumatran rhino population (Pusparini et al., 2015), the central section of BBSNP was 

formally established as an ‘Intensive Protection Zone’ (IPZ) (PHKA 2015). The IPZ represents a new 

concept for protected area management in Indonesia. It also overlaps with core tiger and elephant 

habitat and therefore offers great potential as a replicable model for securing populations of threatened 

wildlife, including Asian tapirs, in other Indonesian protected areas. Our survey was focused on the 

middle section of BBSNP, which overlapped with approximately 51% of the IPZ.  

 

Data collection 

A camera trap survey targeting Sumatran tigers was predominantly conducted inside the IPZ of 

BBSNP from May to November 2015. The cameras (Panthera V.3 and V.4 models) were set across 65 

grids with a 3 x 3 km dimension, an optimum grid dimension for tiger survey, to ensure a target trap 

spacing of 2-3 km(Pickles et al. 2014). Four grids were located in the protection forest 

(HutanLindung) and the remaining 61 were located inside BBSNP. Pairedcamera traps set in two 

grids were stolen, resulting 63 active trap grids. These cameras were set ~45 cm above ground level 

with average distance of 2.2 m from the target forest trail. In most grids, paired camera traps were 

positioned on opposite sides of an animal trail where tiger principal prey species (red 

muntjacMuntiacusmuntjak, sambarRusa unicolor, wild boar Susscrofa, and southern pig-tailed 

macaque Macacanemestrina)are usually found. The trails are also used by other large mammals 

including Asian tapir which make us certain thatour camera trap placement would be likely to capture 

as many tapir photographs as possible.  

 

Data analysis 

Tapir relative abundance 

We collected tapir photographs and used independent photographs as an index of abundance and 

calculated Relative-Abundance Indices (RAI) based on Kinnaird et al. 2003 and O’Brien et al. 2003. 

Independent photographs were defined following O’Brien et al. 2003, as:different species, consecutive 

photographs of different individuals of the same species; consecutive photographs of the same species 

individuals taken more than 0.5 hours apart, or nonconsecutive photographs of the same species 

individuals.RAI was the number of independent photographs acquired per day and increased as 

density increased, making it an easily interpreted index.RAI in this study was scaled to independent 

photographs per 100 trap-days. 
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Tapir occupancy 

We calculated tapir probability of occupancy (psi) and detection (p) using a modeling framework that 

accounts for imperfect species detection (Mackenzie et al. 2002) performed by wiqid package in R 

version 3.2.3 statistical software. We used 24-h trapping period as an independent sampling occasion. 

We included nine covariates to be fitted in the model: 1) canopy opening, 2) understory layer cover, 3) 

distance to forest edge, 4) distance to road,5) distance to river, 6) slope, 7) elevation, 8) human RAI, 

and 9) trap efforts. These covariates were then incorporated as explanatory variables for occupancy 

models, starting with one covariate, and then we added more covariates until reached the best fitting 

model. Candidate models were compared using the Akaike Information Criterion corrected for small 

sample sizes (AICc). 

Tapir activity patterns 

Information on the date and the time are available for each picture. Temporal activity of tapirs was 

calculated by percentage of independent photographs in each of three time-day periods following 

Azlan & Sharma (2006): night-time (19:00-05.00 h), day-time (07.00-17.00 h), and dawn/dusk 

(05.00-07.00 h/17.00-19.00 h). Tapir activity was further defined as: strongly nocturnal (>85% 

independent photographs in night-time), nocturnal (50-85% in night-time), dawn/dusk (up to 50% in 

dawn-time and dusk-time), diurnal (50-85% in day-time), and strongly diurnal (>85% in day-

time)(Pusparini et al. 2014). 

 

We then compared the RAI of tapirs in three altitudinal zonation in BBSNP based on Laumonier 

(1997): low elevation hills (150-500 m), medium elevation hills (500-900 m), and submontane (900-

1400 m).Altitudinal zonation was used to predict general informationon species habitat use as each 

zonation represents different habitat type (Pusparini et al. 2014). We used chi square independency 

test to assess the difference of tapirs temporal and altitudinal utilization in BBSNP. 

3. RESULT AND DISCUSSION 

From 21 May to 20 November 2015, we completed camera trap survey in 63 out of 65 target grids. 

From total 130 cameras placed, 23 were stolen in the field and one camera was trampled by an 

elephant. Our survey covered effective trapping area of 
G969.5 km2. Mean distance between camera 

traps was 2.2 km. Total trapping effort was 1.580 trap-days/100 km2, with each grid had mean 

trapping effort of 119.6 trap-days (ranging from 63—150 trap-days).  

 

Tapir relative abundance 

We recorded 512 Asian tapir photographs resulting in 162 independent photographs.We used 

Relative-Abundance Indices (RAI) as an index for tapir relative abundance. Our survey found tapir 

RAIwas2.08/100 trap-days, the highest compared to RAI of other large mammals such as tigers 

(0.96), elephants (0.67), and rhinos (0), and the sixth highest RAI compared to overall species.The 

current tapir RAI was higher than previous survey where O’Brien et al. (2003) reported the tapir RAI 

in BBSNP was 1.25/100 trap-days (0.14-4.99). The higher RAI value may be affected by the survey 

area which focusing on the IPZ of BBSNP, the well-protected area believed as the hotspot for large 

bodied mammals including tapirs,while O’Brien et al. (2003) conducted park-wide survey which 

covered all areas of BBSNP.  

Tapir occupancy  

Tapirs were recorded in 43 out of 63 camera trapping locations, resulting in naïve occupancy of 0.68. 

Tapir site occupancy was mostly affected by slope with psi 0.72 (0.54—0.85 95% CI) and tapir 

detection were affected by time quadrat with p 0.02 (0.02—0.03). The increasing slope degrees or the 

steeper the area will reduce the tapir occupancy probability. Our result was different from previous 

study in Thailand where tapirs were positively influenced by annual rainfall and proximity to the edge 

(Lynam et al. 2012) and in wide-scale study in Southeast Asia where tapir were negatively correlated 
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Tabel 1. Asian tapiroccupancy models in BBSNP 

 Models 
K AICc ΔAICc ModelLik Wi 

1.1 p.time2.psi.slope 5 1404.407 0 1 0.329 

1.2 psi.slope 3 1404.916 0.509 0.775 0.255 

1.3 p.time2 4 1407.284 2.877 0.237 0.078 

1.4 p.psi. 2 1407.876 3.469 0.177 0.058 

1.5 psi.forest 3 1408.115 3.708 0.157 0.052 

1.6 p.time 3 1408.260 3.853 0.146 0.048 

1.7 psi.under 3 1408.428 4.021 0.134 0.044 

1.8 psi.river 3 1409.134 4.727 0.094 0.031 

1.9 psi.human 3 1409.483 5.075 0.079 0.026 

1.10 psi.can 3 1410.017 5.610 0.061 0.020 

1.11 psi.road 3 1410.022 5.615 0.060 0.020 

1.12 psi.edge 3 1410.050 5.642 0.060 0.020 

1.13 psi.elev 3 1410.083 5.675 0.059 0.019 

1.14 psi.global 11 1420.490 16.082 0.000 0.000 

Notes:  K = number of parameters. 
 

 

Figure 1. Asian tapir site occupancy map derived from the top-rankedmodel. 
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with human disturbances (Linkie et al. 2013). We suspect the difference in the result because of the 

difference in study area where Lynam et al. (2012) focused on the Thailand landscape and Linkie et 

al. (2013) study covered South East Asia landscape while our study focused on site-specific of Bukit 

Barisan Selatan National Park.  

 

Previous study by Kinnaird et al. (2003) and O’Brien et al. (2003) found tapirs in BBSNP were 

photographed at approximately equal rates near and far from the forest edge, indicating this 

infrequently hunted species were not affected by human disturbances as  Linkie et al. (2013) 

suggested. Our occupancy mapping showed similar patterns with tapir occupancy probability were 

high in both forest edge and forest interior.   

 

Slope, the best variable to explain tapir occupancy in our study, may not directly affect the tapir 

distribution. Furthermore, this variable may act as proxy for other environmental variables which were 

not included in our model.Sternberg & Shoshany (2001) and Bennie et al. (2006) reported the 

influence of slope angle and orientation (facing south or north) to the composition, structure and 

density of the plant communities. Slope alters solar radiation and water availability thus affecting 

temperature, soil moisture, and nutrients which affect the vegetation(Bennie et al. 2006). Tapirs as 

selective browsers prefer plentiful foliage and soft twigs of seedlings, saplings, and shrubs, and fallen 

fruits (Williams 1980; Novarino et al. 2004)which may not frequent in steeper areas than flatter areas. 

Another explanation, tapirs may avoid steeper areas to minimizing the energy cost. This was 

consistent with other studies by Novarino et al. (2005) and Shwe & Lynam (2012) where they found 

Asian tapirs prefer flat areas, salt licks, and existing animal trails for their activity. 

 

Tapir activity patterns 

Tapirs were found mostly active at night-time (56.96%), indicating that tapirs are primarily nocturnal 

(x2=28.591, p-value=6.188e-07) (Figure 2).Previous studies also shown tapirs mostly active in night 

time although in rare occasions they were found active in day time (Holden et al. 2003; Novarino 

2005; Shwe & Lynam 2012). The nocturnal activity of tapirs may explain their resilience to human 

disturbance as most of human activities are occurred in day time thus minimizing the interaction 

between humans and tapirs (Kinnaird et al. 2003; Lynam et al. 2012). Predatory threat is also 

relatively low as the only potential tapir predator, Sumatran tigers, are crepuscular animals which 

active in dusk and dawn, thus nocturnal tapirs are less likely to be encounter which makes them less 

important prey(Hayward et al. 2012). 

 

Tapirs RAIs were similar between three altitudinal zonation (x2=0.0512, p-value = 0.9747), indicating 

tapirs may use all of these zonation.Our finding wassame with previous study where tapirs 

weredetected in many altitudinal range of from sea level to 1931m asl(Linkie et al. 2013). The 

utilization of different type of forests showed tapirs as widespread animals which can be found from 

submontane forests to degraded fragments of remaining lowland forests (Holden et al. 2003; Clements 

et al. 2012).  

 

Figure 2.The density estimate of Asian tapirdaily activity patterns in BBSNP. 
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Table 2. Tapir RAI in three altitudinal zonation. 

Altitudinal zonation Relative-Abundance Indices (RAI) 

Low elevation hills (150-400m) 2.37 

Medium elevation hills (400-800m) 1.91 

Submontane (800-1300m) 2.19 

 

Threats for tapirs in BBSNP 

Asian tapirs in BBSNP currently are facing main threats from illegal encroachment resulting in habitat 

destruction. Purwanto (2016) reported from three TRHS sites, BBSNP had second largest 

encroachment area behind KerinciSeblat National Park, at size of 74.988 Ha (30.3% of the total) with 

encroachment rate of 1.240 Ha/year (average rate from 1990-2014 data). Over four decades, 

agricultural expansion for coffee production has been dominating the forest-cover change in and 

around BBSNP (Gaveau et al. 2007; Gaveau, Linkie, et al. 2009). The forest loss will reduce the 

habitat of Asian tapir thus decreasing the population and their survival as most of surviving animals 

will spend higher percentage of their time in an unfriendly habitat matrix (Kinnaird et al. 2003). 

Although tapirs are found in degraded forests, monoculture coffee cultivated area do not 

accommodate the growth of tapirs’ diet plants therefore do not act as tapir habitat.   

Accidental trapping on Asian tapirs is also occurred in BBSNP. We found one tapir which 

photographed carried scars from snares on its right forelimb. Trapping using snares still occurs inside 

BBSNP. In 2015, patrol team consisted of BBSNP and WCS-IP rangers eliminate a total of 12 snares 

targeting prey species (sambar deer, red muntjac, and wild boar) but strong enough to trap large 

mammals such as Asian tapirs and Sumatran tigers (WCS-IP unpublished data). As the snares may not 

directly kill Asian tapirs, the trapped tapirs will be dead because of thirst, hunger, and further injury. 

Even though tapirs are able to escape,Rochlitz et al. (2010) reported most animals that escape may 

subsequently die from their injuries, or from exertional myopathy, over a period of days or weeks. 

Similar cases happened in Kalimantan, where the Critically Endangered Sumatran rhino which found 

after 40 years has died after it was suspected suffering severe infection caused by snares from earlier 

poaching attempt (Guardian 2016).  

Conserving the Asian tapirs 

Law enforcement inside BBSNP is crucial to conserve one of the last remaining Sumatran tropical 

forest landscape and its biodiversity. BBSNP provides encouraging examples of the conservation 

efforts being implemented through the establishment of IPZ and the operation of adaptive 

management (SMART) patrol system. Despite there still a long way to tackling deforestation and 

hunting, the increasing spatial coverage and frequency of ranger patrols, especially on IPZ, along with 

strict law enforcement will significantly reducing the number of illegal activities inside national park, 

thus help protecting the endangered wildlife. We then recommend collaboration of national park 

authority, government stakeholders, NGOs, and local community to search solutions for the illegal 

encroachment and hunting practices inside BBSNP.  

As recent survey reported the increasing population trends of Sumatran tigers (WCS-IP unpublished 

data), we also found BBSNP is an important area for regionally endemic Asian tapirs. The continuing 

existence of tapirs’ healthy population strengthens its function as protected areas for Sumatran large 

mammals and hence its protection as a part of Tropical Rainforest Heritage of Sumatra is paramount.  

4. CONCLUSION 

Our study highlights the extent application of camera trapping targeting tigers to study less-known 

large mammals of Sumatra, Asian tapir. Information extracted from single camera trapping survey are 

enough to provides crucial information on recent tapirs’ relative abundance, distribution, and activity 

patterns in BBSNP which are vital for tapir conservation management in BBSNP. For the future 

study, as BBSNP tiger population monitoring are conducted by WCS-IP every three years, it is 

possible to monitor long term Asian tapirs population dynamics which will provide us a better 

understanding on this endangered Sumatran megafauna.  
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ABSTRACT 
 

Regional marine conservation areas (KKLD) of the West Coast is an area of deployment and the 

nesting naturally. Ngambur the natural habitat of Olive Ridley turtles, green turtles, leatherback and 

hawksbill. Turtle habitat is located in the coastal area of vegetated and rescue area at the beach 

Ngambur, the turtle habitat environmental changes around the beach Ngambur thought to trigger the 

decline of turtle species. The purpose of this study is to determine the characteristics of the species 

diversity of turtles and turtle nesting habitat types in Muara Pekon Tembulih, Ngambur, West Coast. 

This research was conducted in February to May 2016 using a concentrated area and method of Rapid 

Assessment Procedures. Based on the research of sea turtle species found in Ngambur namely the 

green turtle (Chelonia mydas) (n = 3) and hawksbill (Eretmochelys imbricata) (n = 2) identification by 

outer shells were found. Characteristics of nesting habitat in Ngambur has a length of 941.23 meters 

beach, intertidal beach width ranging between 11.52 to 14.76 meters, the width of the beach supratidal 

ranged from 5.04 to 10.96 meters, temperature in the range of 26.5 to 33.750 C, the water content of 

0.07%, the texture of the sand was 84.22% and 13.98% of fine sand texture, the flatness of the beach 

Ngambur including ramps category with an average of ± 2.43%. Vegetation is dominated nesting sites 

are the type of pandan sea (Pandanus tectorius) and animals that potentially predatory turtles and turtle 

eggs are paederinae (Paederus littoralis), ghost crabs (Ocypode ceratophthalma), eagle (haliaetus 

leucogaster), long-tailed macaque (Macaca fascicularis), snakes (Bungarus Candidus), dogs (Canis 

lupus familiaris) and lizard (Varanus salvator). The existence of turtles in Ngambur still be 

maintained, with good habitat conditions will help the survival of turtles in captivity turtle in 

Ngambur. 

Keywords:  Turtle nesting habitat characteristics, Ngambur, Turtle. 

 
1. INTRODUCTION 

 

Turtle is a species that lived on earth millions of years ago, and is able to perform the annual 

migration, in the thousands of kilometers between areas where to eat and a place to lay eggs. Turtle 

belongs to the class Reptilia were able to escape and live up to now. 

 

Under the provisions of CITES (Convention on International Trade in Endangered Species of Wild 

Flora and Fauna), all kinds of sea turtles have been included in Appendix I, which means turtle 

international trade for commercial purposes is prohibited. World conservation body IUCN 

(International Union for Conservation of Nature and Natural Resources) insert hawksbill to the list of 

critical species (critically endangered). While the green turtle, olive ridley turtles and loggerhead sea 

turtles are classified into endangered species (endangered). 

 

Region turtle conservation in Muara Pekon Tembulih Ngambur District of the West Coast District is a 

turtle nesting area as well as a turtle breeding area. The region includes KKLD (Marine Conservation 

Areas) whose activity since 2007 by community groups Sukamaju. Research the diversity and 

characteristics of sea turtle nesting habitat is done in Ngambur aims to obtain data and information on 

sea turtle nesting activity as well as the presence of habitats that may affect breeding success. Efforts 

to support sea turtle conservation in the region, it needs a good management system to collect data on 

the biological aspects, habitat and the factors that threaten the existence of sea turtles, so the policy of 

marine conservation areas in the region will be better Ngambur. 
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2. MATERIAL AND METHODS 

 

The research was conducted from February to May 2016 Pekon Muara Tembulih, District Ngambur, 

West Coastal District, Lampung Province. Data is collected using a concentrated area, turtles are 

found in place to identify species based on morphological characteristics. The discovery of turtles 

taken point using GPS coordinates, and then note the condition of the existing vegetation around the 

site turtle invention. While the observations using Rapid Assessment Procedures method involves 

taking a point using GPS coordinates when there is the lowest and highest tides, the flatness of the 

beach, while collecting data about coastal vegetation and wildlife potential as natural predators of 

turtles done by direct observation in the study site. 

 

Analysis of the nesting habitat characteristics is based on vegetation data and parameter data 

discovery environment turtles. Environmental parameters were analyzed descriptively, covers the 

length and width of the beach, beach vegetation type, texture and temperature of the sand beach, size 

of the hole, turtle predators and human activity. 

 

3. RESULT AND DISCUSSION 

3.1.  Diversity Turtle 

a. Turtle identification 

Turtles were found on 22 April 2016 at 19:48 am at the observation station 1 is located at coordinates 

(x, y) (50 45 '73.97 "and a 1040 12' 03,61") is a type of green turtle (Chelonia mydas), this 

information tailored to the characteristics possessed. The characteristics possessed like the green turtle 

(Chelonia mydas), namely the shape of the plastron and a head that resembles a green turtle (Figure 1 

and 2), forms a small head, beak blunt and this turtle can’t enter his head into the shell (Agus 2007 ). 

 

 

Figure 1.  The shape of the head of a green turtle that was found in the observation station 1 Ngambur  

nesting beaches, (Wyneken, 2001). 

 

 
Figure 2. The shape of the plastron green turtles are found in the observation station 1 Ngambur 

nesting beaches, (Wyneken, 2001). 

 

Direct encounter with the green turtle, when the implementation of a night patrol at 19:48 pm. Turtles 

are found weighs about 28.5 kg and 27 years old are conducting preparatory activities for the spawn. 

According to Agus (2007), the age of the turtle to reach sexual maturity ie if the turtle had lived for 

many years at sea, which is not less than 25 to 30 years. Before release turtle back to the sea, turtle 

morphology measurements (Table 1). 
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Table 1. The morphology of the green turtle (Chelonia mydas), which is found in the observation 

station  1 turtle nesting beaches in Ngambur on 22 April 2016 

Date and Time encounter 

with wildlife 
Morphology Green Turtle  Unit (cm)  

 

 

 

 

 

 
22 April 2016 

 

   1.    Curved carapace length  45,0 

   2.    carapace width  41,5 

   3.    Right upper limb length  25,0 

   4.    Left upper limb length  25,0 

   5.    The width of the right upper limb 12,5 

   6.    The width of the left upper limb  12,5 

   7.    The length of the lower leg right  12,0 

   8.    The length of the left lower leg  12,0 

   9.    The width of the right lower limb  7,0 

 10.    The width of the left lower leg  7,0 

 11.     Long neck - head  13,0 

 12.     The width of the head  6,6 

 13.     long tail  2,0 

Total  length                                                                                                                      60 cm  

Weight                                                                                                                               28,5 kg 

 
Before the turtle in release into the sea, after cleaning carapace of parasites that attack barnacles and 

moss that grows on the body (Figure 3). 

 

 
Figure 3. Cleaning parasites (Barnacle) and the moss on the carapace. 

Parasite that grows in the form of turtle shells of shellfish called barnacles. Barnacle has a white color 

with soft parts in it, which over time can erode the carapace so hollow. This type of parasite attacking 

the turtle's body such as the head and flipper turtles. Cleansing parasites and moss should be done 

with caution due to the barnacles of life converge on the turtle's body and if done abruptly, it can hurt 

the body of the turtle. 

 

3.2. Physical Habitat Nesting 

a.   Length and Width Beach 

Long beach turtle breeding Ngambur is 941.23 meters. Conditions beach long enough will facilitate in 

the selection of the mother turtle nesting sites. For the measurement of the width of the beach turtle 

breeding area is divided into two regions namely intertidal and sub supratidalnya (Table 2). 

 

Long beach turtle breeding is 941.23 meters, while the width of the intertidal beach 11.52 m - 14.76 m 

wide beach supratidal 5.04 m - 10.96 m, it can help the turtle to land and lay eggs at the start the 

highest tide tide because the sea will bring the turtle to the limit of vegetation with ease. This 
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statement is consistent with the statement Hirth (1971), that a general state of green turtle nesting 

beaches is the beach with supratidal wide area. 

Table 2. Measurement of the length and width of the beach nesting habitat Ngambur 

No. Observation 

Station 
Long Beach Wide Width  

Intertidal Beach 
Wide Width 

Supratidal Beach 

1. Station 1 313.743 meter 11.52 meter 7.42 meter 

2. Station 2 313.743 meter 14.76 meter 10. 96 meter 

3. Station 3 313.743 meter 12.68 meter 5.04 meter 

Total 941.23 meter    27.28 ± 9.09   23.42 ± 7.80 

 

b. The size of the nest and laying 
 

There is a relic hatchlings nest has hatched and found the size of the surface of the nest diameter is 42 

cm, base diameter is 60 cm nests and nest depth was 68 cm (Figure 4). 

 

 
Figure 4. Measurement nest of turtle eggs. 

 
According to Agus (2007), green sea turtles lay eggs for approximately 2 hours with the number of 

eggs in a nest ranged between 80-195 grains. Nests are generally diameter between 23-45 cm with a 

depth of about 55-70 cm. The size of the nest to save turtle eggs depends on the species nesting turtle, 

turtle the size and number of eggs released by each species. 

 

c. Planting nest Turtle Eggs 

 
Nest egg implantation is used to assist the process of hatching eggs, turtle eggs whose existence is 

threatened human theft or disturbed by predators can be exhumed and transferred to artificial nests 

safer. The size of the turtle nests plantings adapted to the type of turtle eggs, generally green turtle 

nests in diameter from 23 to 45 cm with a depth of 55 to 70 cm (Agus, 2007). Green turtle eggs that 

have been granted by the residents around the turtle breeding on 10 April 2016 amounted to 98 grains. 

Planting nest egg located at coordinates (x, y) (50 45 '87.01 "and a 1040 12' 56.88") in diameter nest 

observation station 1. measuring 30 cm by 57 cm depth (Figure 5). 

 

 

Figure 5. The artificial nest planting of green turtle eggs in one observation station, the beach 

Ngambur nesting. 
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d. Vegetation Beaches 
 

Found diverse coastal vegetation type, sea pandanus (Pandanus tectorius) is a plant that spreads 

overall on turtle nesting area in Ngambur. Type of beach vegetation at each observation station has a 

different composition (Table 3). 

 

Table 3. The type of vegetation found on any observation station in Turtle Conservation Area in 

Ngambur 

Observation  

Station 
Vegetation 

Type 

Scientific  

Name 

Remarks 

 

Observation Station 1 

Tapak kuda Ipomea pescaprae Perdu 

Pandan laut Pandanus tectorius Perdu 

Ketapang Terminalia catappa Tree levels 

Kelapa Cocos nucifera Tree levels 

 

 

Observation Station 2 

Jati pasir Guettarda speciosa Tree levels 

Nyamplung  Callophylum inophylum Tree levels 

Tapak kuda Ipomea pescaprae Perdu 

Pandan laut Pandanus tectorius Perdu 

Ketapang Terminalia catappa Tree levels 

 

 

Observation Station 3 

Jati pasir Guettarda speciosa Tree levels 

Nyamplung  Callophylum inophylum Tree levels  

Tapak kuda Ipomea pescaprae Perdu 

Pandan laut Pandanus tectorius Perdu 

Waru laut Hibiscus tiliaceus Tree levels 

Ketapang Terminalia catappa Tree levels 
 

 

e. Layout and Position Location Observation Station 
 

 

 
Figure 6.   Lay out the location and position of observation stations in the region captivity Ngambur 

turtle (Bramsah, 2016). 
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Determination of coordinates at each point of observation stations use the GPS map 78s. The method 

used is the method of Rapid Assessment Procedures by tracing the beach and retrieve data in the form 

of point coordinates at the time of the encounter with turtles live and when they found signs of turtle 

like the discovery of shells, hawksbill turtle, trace and nest nesting, the tide sea in the intertidal and 

supratidal the coordinates vegetated areas and facilities in the turtle breeding locations (Figure 6). 

 

Decision point coordinates using GPS map 78s, to produce information that could explain the location 

and position of the time found the turtle and the signs of its existence (Table 4). 

 

Table 4.  The location and the position is found turtles and signs of its presence in the nesting beaches 

Ngambur 

No Description Latitude Longitude 
Observation 

Station 

1 Green Turtle -5,457397 104,120361 Station 1 

2 Green turtle shells -5,458147 104,121887 Station 1 

3 Vegetation -5,457924 104,122048 Station 1 

4 Karapas not identified -5,458419 104,121909 Station 1 

5 Karapas not identified -5,458608 104,123617 Station 1 

6 Hawksbill turtle shells -5,459265 104,125374 Station 1 

7 Green Turtle Nest Egg Planting -5,458701 104,125688 Station 1 

8 Location Turtle Breeding Station In Ngambur   -5,45802 104,125959 Station 1 

9 Hatchlings Hatching Hole -5,460081 104,129269 Station 2 

10 Hawksbill turtle shells -5,460479 104,128606 Station 2 

11 Vegetation    -5,461 104,131782 Station 2 

12 Karapas not identified -5,461002 104,131742 Station 2 

13 Vegetation -5,463782  104,13834 Station 3 

 

f. The Flatness Of The Beach 
 

The flatness of the beach is measured by the distance between vegetation representing inland 

boundary to the shoreline as the ocean boundary. Measurement of the flatness of the beach in 

Ngambur done by measuring the height and distance of the beach flat (Table 5). 

Table 5. Measurement of the flatness of the beach at three observation stations in Ngambur 

 

Observati

on Station 

Local 

Meaureme

nt Beach 

Width 

Beach (m) 

Difference 

Height 

 (m) 

Distance 

Flat  

(m) α 
Tg 

 α 
α (O) % 

07.00 wib 07.00 wib 07.00 wib 

Observation 

Station 1 

Supratidal  7,42 0,28  7,39 0,037 6,45 2,11 3,79 

Intertidal 11,52 0,37 11,41 0,032 5,58 1,83 3,24 

Observation 

Station 2 
Supratidal 10,96 0,11 10,89 0,010 1,74 0,57 1,01 

Intertidal 14,76 0,64 14,68 0,043 7,50 2,46 4,35 

Observation 

Station 3 
Supratidal  5,04 0,10  5,01 0,019 3,31 1,08 0,01 

Intertidal 12,68 0,28 12,61 0,022 3,83 1,26 2,22 

Average 
62,38 

±10,40 

1,78 

±0,30 

61,99 

±10,33 

0,163 

±0,027 

28,41 

±4,73 

9,31 

±1,55 

14,62 

±2,43 
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The slope of the beach in Ngambur between 0.570 to 2.460. the slope of the highest in the observation 

station 2, namely in the area of intertidal 2,460 and the lowest was in the area supratidal 0.570. 

Nesting sites in the turtle breeding area Ngambur relatively flat and wide, and the area is quite 

spacious supratidalnya. According Nuitja (1992), in general, to the nesting area covers only ranges 

from 2-12 meters above the highest tide. While the flatness of the beach is relatively flat and flat, is a 

habitat for green turtles and hawksbill (Priyono, 2004). 

 

g. Temperature and Texture Sand Beach 

 

Sand temperature measurement performed on intertidal areas and regions supratidal use a 

thermometer. Measurements done 3 times a day at (06:00, 12:00 and 21:00) in the intertidal area and 

supratidal that exist at each observation station. Temperature fluctuations in the beach sand is 

presented (Figure 7). 

 

 

Figure 7. Fluctuations in temperature sand beach at 3 observation stations. 
 

Increasing the maximum temperature occurs during the daytime ie 33.75 0C at station 3, the high 

temperature caused by the heat produced by the sun at 12:00 to 13:00 pm and a lack of vegetation 

cover in the vicinity of the station 3. The temperature at the surface of the sand is too high , can cause 

the level of turtle encounters at that location the less. 

 

Testing of the texture and moisture content in the sand beach at Ngambur done using oven systems 

and methods of sieving (sieve) using the tools storey sand filter. Tests conducted at the Laboratory of 

Analysis Polinela, the water content is generated by the testing was 0.07%, the water content in the 

sand has a function which is to maintain the temperature in the sand, so that the temperature of the 

sand is relatively stable. 

 

Texture sand nesting beaches in Ngambur dominated by sand texture moderate (mm 0:19 - 0:45 mm) 

amounted to 84.22% and the texture of fine sand (mm 0:09 - 0:19 mm) amounted to 13.98% (Table 

6). Green and hawksbill turtles lay their eggs in the sand predominantly fine to medium sand. Nuitja 

(1992), states that the composition of the sand texture of sand to the nesting area of not less than 90% 

with a diameter between 0.18 to 0.21 mm and the remaining dust or clay with a grain diameter of fine 

form and medium. 

 

h. Type - Type Other Animals 

 

Animals that potentially predatory turtles and turtle eggs in the turtle breeding area in Ngambur there 

are 7 species (Table 7). 

pagi siang malam pagi siang malam

daerah intertidal daerah supratidal

Suhu Pasir Pantai

1 Stasiun 1 28 30,9 26,5 28,85 32,73 27,165

2 Stasiun 2 28,1 31,5 26,683 29,03 33,05 27,483

3 Stasiun 3 28,4 31,96 27,216 29,3 33,75 27,816
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Table 7. Type - Type Animals As Predator turtles and eggs 

No.  Animal type Latin Name Description 

1. Ant Semai Paederus littoralis  Predators 

2. Ghost Crab Ocypode ceratophthalma Predators 

3. Eagles Haliaetus leucogaster Predators 

4. Long-tailed monkeys Macaca fascicularis Predators 

5.  Snake Bungarus candidus Predators 

6. Dog Canis lupus familiaris Predators 

7. Lizard  Varanus salvator Predators 

 

 

4. CONCLUSION 

Based on the research results can be summarized as follows. 

1. Type of turtle found in the turtle breeding Ngambur is the green turtle (Chelonia mydas) (n=4) and 

hawksbill (Eretmochelys imbricata) (n=2). 

2. Characteristics of nesting site for turtles in captivity turtle Ngambur has a length of 941.23 meters 

with a width shore intertidal beach 11.52 m - 14.76 m while the width of the beach supratidal 5.04 

m - 10.96 m, sand temperatures in the range 26 5-33,750C, the water content of 0.07%, the texture 

of the sand was 84.22% and 13.98% of fine sand texture, the flatness of the beach Ngambur 

including ramps category with an average of ± 2.43%. Vegetation is dominated nesting sites are 

the type of pandan sea (Pandanus tectorius) and animals that potentially predatory turtles and 

turtle eggs are paederinae (Paederus littoralis), ghost crabs (Ocypode ceratophthalma), eagle 

(haliaetus leucogaster), long-tailed macaque (Macaca fascicularis), snakes (Bungarus Candidus), 

dogs (Canis lupus familiaris) and lizard (Varanus salvator). 
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ABSTRACT 
 

Tesso Nilo is one of national park that has human elephant conflict over time. The conflict caused by 

the use of same habitat between man and elephant.  The research about food preference of Sumatran 

elephant have conducted in Tesso Nilo National Park in Riau Province in June to August 2016. The 

aim of this research was to identified elephant food species vegetation and its preference in elephant 

habitat. This research used direct observation method in 4 transect, 2 transect at forest and 2 transect 

at shrubsand used grab method to identified elephant food preference. That,found 24 species at the 

forest and 5 eaten by Sumatran elephant and found 4 species at the shrubs and 1 eaten by elephant at 

Tesso Nilo National Park. Species important value from the forest 44,14% at Artocarpus 

elasticus/Moraceae dan 45,18% at Nephelium cuspidatum/Sapindaceae. The food preference consist 

of Cyperus rotundus/Cyperaceae (341 grabs), Paspalum conjugatum/Poaceae (265 grabs), Panicum 

repens/Poaceae (99 grabs), Artocarpus elasticus/Moraceae (72) and Ficus alba/Moraceae (27 grabs) 

Keywords: Food preference, Sumatran elephant, vegetation composition, Tesso Nilo National Park, 

vegetation analysis 

 
1. INTRODUCTION 

 

Elephant population has decreased drastically 700 to 800 in 1999 and 354 to 431 in 2003 (WWF and 

BBKSDA Riau, 2006). Declining populations due to declining habitat quality and also the conflict 

between human and the elephant. On one side of the elephant is protected under the Act No. 5 of 1990 

on Conservation of Natural Resources and CITES Appendix 1. On the other hand elephants are 

considered pests by palm farmers. 

 

Reduction of elephant habitat is evident due to the change of the elephant habitat into monoculture 

plantations (palm and rubber) are destroying the habitat of Sumatran elephants. This resulted elephant 

trapped in small blocks of forest that is not enough to support life in the long term. It became a trigger 

for conflict between humans and elephants (Jogasara, 2011). 

 

The highest conflict are found in spaces shared by humans and elephants. Many cases occur on lands 

that have been converted from forest to oil palm plantation (Yoza, 2009). As a result of forest 

conversion causes a fragmentation of habitat for the animals (Yoza, 1995). 

 

Sumatran elephant (Elephas maximus sumatranus, Temminck, 1847) is an endangered species that 

spread to almost all parts of Sumatra island from Aceh until Lampung Province, but its main habitats 

are lowland island of Sumatra. This endangered species can be found in some forest areas of 

production, among others in the group TessoNilo that most of the region has changed her status to 

TessoNilo National Park.  

 

TessoNilo National Park still offers the lowland forests is one of the remaining regions in Sumatra. 

This area is very possible for the population of Sumatran elephants due to their topography is 

relatively flat and water sources are available throughout the year. Besides the abundant availability of 

food is an important factor in determining the survival of Sumatran elephants.  

 

The large number of elephant populations inside TessoNilo National Park area is very dependent on 

the carrying capacity of the habitat and food available. Based on this it is necessary to feed the 

elephants inventory to adjust the carrying capacity of its habitat and the purpose of providing feed 
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elephants in the field. The purpose of this research is to identify the types of feed elephants contained 

in TessoNilo National Park and identify the palatability of feed elephants in TessoNilo National Park 

 

2. MATERIAL AND METHOD 

 

2.1. Location 

 

Research was conducted during 2 months in May-June 2016. Research located in Gondai village, 

LubukKembangBungaand TessoNilo National Park 

 

2.2. Procedures 

2.2.1. Elephant Position 

 

Elephantsposition can be determined by using direct and indirect methods. Direct methods such as 

elephant observation, while the indirect method may include the discovery of traces (former fault 

elephant, feces and footprints of elephants) and interviews. Interviews were conducted with local 

people who know the existence of elephants. If found traces of elephants or elephant, then use GPS to 

save the point. 

 

2.2.2. Elephants Food Palatability 

 

The types of elephant food plants known from bites, the rest being eaten elephant and mahout 

information. Parameter potential vegetation elephant feed studied cover the diversity of vegetation 

types of feed, spread types, the palatability of feed and feed production. Data collected vegetation 

types feed concurrent with vegetation analysis (in the sample plot vegetation analysis) to determine 

the quantitative density and dominance in the structure and composition of vegetation in the habitat of 

elephants. In addition, data collection elephant feed types also performed in other transects to seek 

information other diets plant species as well as the edible part. To quantify the elephants feed 

production is done by cutting the plant species feed on seedlings, saplings, lower plants (including 

grass), shrubs, lianas, epiphytes, palms and pandanus; then weighed to obtain the wet weight. The size 

of the sample plot observations for the types of grasses (including weeds) is 1m x 1m, while for the 

nursery, lower plants (other than grasses) shrubs / herbs, ferns, with a sample plot size of 2m x 2m. 

Laying the sample plots were selected based on observations of the location of a food source, with a 

number of sample plots adapted to field conditions.We use mount of grab to know elephant food 

palatability around the field. 

 

2.2.3. Plot Sample Location of Elephants Food 

 

Vegetation composition is done by using the plots are made on location into elephant habitat feed 

using a line transect using purposive sampling method (selected sample). Transect Line is a method of 

observation of wildlife populations through sampling with unit form samples of transect.Based on 

secondary data and interviews obtained from the manager and the public stated that the number of 

elephants in groups of as many as three elephants Gondai village and in the village of 

LubukKembangBunga there are seven elephants. Therefore, observations in the form of lines, then the 

number of samples required track is two transect with a broad sample of 2 hectares. Each transect has 

a width of 20 m and a length of 500 m. 

 
2.3. Data analysis 

 

Vegetation composition analyzed by importan value index with density index, frequency index, 

dominance index. The amount of TIP for growth on trees and poles maximum level is 300%, while 

the growth rate of saplings and seedlings / herb maximum is 200% (Soerianegara and Indrawan, 

1978).To obtain quantitative data of vegetation inorder the vegetation analysis to determine the 

potentialelephant food in Tesso Nilo national Park,it is necessary to count the value of vegetation 

following parameters:Absolute frequency (FM), Relative Frequency (FR),Absolute density (KM), 

Relative Density (KR),Absolute Dominance (DM), relative dominance (DR), ValueImportant (NP), 

and species diversity index(H).To find natural food species of elephantswhich has an important value 
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is high, then the wholestations merged into one, so that it candemonstrated species dominatearea 

studied. So that significant value can beinterpreted, then the value is classified onthree groups: low, 

high, and very high(Barbour et al., 1987). 

 

Preferences feed elephants Sumatra was determined by observation directly in the field to the number 

anddiets plant species. Determining the location sampling and plant species feedby traces (fault or 

plant remainsfeed) abandoned elephants. laying downplot carried out along the daily path of 

elephantsby purposive sampling of 10 plotswith a size of 1x1 meters.  

 

3. RESULT AND DISCUSSION 

 

3.1. Composition of Elephants Feed 

 

Identify the composition of tree species found in natural forests carried of Tesso Nilo National Park 

(TNNP) by using the path along 500 meters and a width of 20 meters. Information about the 

composition of plant species found in the region can be seen in Table 1 and important values can be 

seen in Table 2.  
Table 1.Types of Trees in Elephant Tracks 

No  Name Trees  Latin Name  Family  

1 Petatal  Ochanosthacys amentaceae Olacaceae  

2 Terap Artocarpus elasticus Moraceae  

3 Saga Adenanthera pavonina Fabaceae  

4 Bintangur Callophyllum sp. Callophylaceae  

5 Keranji  Dialium platysepalum Baker. Fabaceae  

6 Kedondong Dacryodes costata Burseraceae  

7 Tambal unidentified unidentified 

8 Dara-dara knema hookeriana Myriticaeceae  

9 Rambutan Hutan Nephelium cuspidatum Sapindaceae  

10 kelat Syzygium sp. Myrtaceae  

11 Kelat merah Eugenia ridleyi Myrtaceae  

12 Kelat putih Eugenia odorata Myrtaceae  

13 Empelur Dillenia reticulata dilleniaceae  

14 Samak Syzygium spicata Myrtaceae  

15 Pisang-pisang Mezzettia parvifolia Becc Annonaceae  

16 Ludai Sapium bicolor Euphorbiceae  

17 Medang kangkung Litsea sp Lauraceae  

18 Meranti kunyit Shorea sp. Dipterocarpaceae  

19 Rengas Swintonia sp Anacardiaceae  

20 Putat Barringtonia pendula Lecytidaceae  

21 Meranti Kanuar Shorea sp. Dipterocarpaceae  

22 Tempunik Artocarpus rigidus Moraceae  

23 Tembalun Parashorea aptera Dipterocarpaceae  

24 Kandis Garcinia farvifolia Guttifer ae  

 

From the results in Table 1 obtained 24 species of trees found in the path of an elephant. Of the 24 

types of the most common types of rambutan hutan and terap with importan value respectively 

44.14% and 45.18%. importan value most determined of the high relative frequency, relative 

dominance and relative abundance of a species. Of the 24 species found in secondary forest, 5 types of 

which are the food of elephants are terap ( Artocarpus elasticus ), pisang-pisang (Mezzettia parvifolia 

), ludai (Sapium bicolor ), Rengas (Swintonia sp ) and tempunik (Artocarpus rigidus ). Of the five 

types of the two of them came from the family Moraceae namely terap (Artocarpus elasticus ) and 

tempunik (Artocarpus rigidus ).  



69 

 

International Wildlife Symposium 2016 
Bandar Lampung, Indonesia 

Table 2.Importan Values Type Trees in the Forest Nature around TNNP 

No. Local name  Latin name Family K KR F FR D DR INP 

1 Petatal  Ochanosthacys amentaceae olacaceae  0.00 5.63 0.12 4.55 0.29 3.76 13.94 

2 Terap Artocarpus elasticus Moraceae  0.00 15.49 0.36 13.64 1.18 15.01 44.14 

3 Saga Adenanthera pavonina Fabaceae  0.00 5.63 0.16 6.06 0.44 5.61 17,31 

4 Bintangur Callophyllum sp. Clusi aceae  0.00 2.82 0.08 3,03 0.13 1.69 7.54 

5 Keranji  Dialium platysepalum Baker. Fabaceae  0.00 4.23 0.08 3,03 0.26 3.34 10.60 

6 Kedondong Dacryodes costata Burseraceae  0.00 8.45 0.24 9.09 0.67 8.60 26.14 

7 Tambal Unidentified Unidentified 0.00 1.41 0.04 1.52 0.03 0.44 3.37 

8 Dara-dara knema hookeriana Myri sticaceae  0.00 4.23 0.12 4.55 0.32 4.08 12.85 

9 Rambutan Hutan Nephelium cuspidatum Sapindaceae  0.00 14.08 0.32 12.12 1.54 19.68 45.88 

10 kelat Syzygium sp. Myrtaceae  0.00 4.23 0.12 4.55 0.12 1.55 10.32 

11 Kelat merah Eugenia ridleyi Myrtaceae  0.00 2.82 0.08 3,03 0.13 1.60 7.45 

12 Kelat putih Eugenia operculata Myrtaceae  0.00 1.41 0.04 1.52 0.04 0.49 3.41 

13 Empelur Dillenia reticulata dilleniaceae  0.00 8.45 0.20 7.58 0.78 10,00 26.03 

14 Samak Syzygium spicata Myrtaceae  0.00 7.04 0.20 7.58 0.47 5.97 20.59 

15 Pisang-pisang Mezzettia parvifolia Becc Annonaceae  0.00 1.41 0.04 1.52 0.04 0.49 3.41 

16 Ludai Sapium bicolor Euphorbiceae  0.00 1.41 0.04 1.52 0.09 1.09 4.02 

17 Medang kangkung Litsea sp Lauraceae  0.00 1.41 0.04 1.52 0.11 1.45 4.37 

18 Meranti kunyit Shorea sp. Dipterocarpaceae  0.00 1.41 0.04 1.52 0.14 1.77 4.69 

19 Rengas Swintonia sp Anacardiaceae  0.00 1.41 0.04 1.52 0.14 1.77 4.69 

20 Putat Barringtonia pendula Lecytidaceae  0.00 1.41 0.04 1.52 0.11 1.45 4.37 

21 Meranti Kanuar Shorea sp. Dipterocarpaceae  0.00 1.41 0.04 1.52 0.08 1.03 3.95 

22 Tempunik Artocarpus rigidus Moraceae  0.00 1.41 0.04 1.52 0.10 1.30 4.22 

23 Tembalun Parashorea aptera Dipterocarpaceae  0.00 1.41 0.04 1.52 0.08 0.96 3.89 

24 Kandis Garcinia farvifolia Guttifer ae  0.00 1.41 0.04 1.52 0.04 0.53 3.45 

Amount  0.01 100.00 2.64 100.00 7.83 99.97 299.97 
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Relative density is highest on terap (Artocarpus elasticus) and rambutan hutan (Nephelium 

cuspidatum) amounted to 15.49% and 14.08%. According to Arief (1994) high relative abundance of 

a species indicates that type have the ability to adapt better to the environment than other types. While 

the low relative density indicates that the number of individuals of a species that is not able to adapt to 

the environment.  

 

The highest frequency is also found in terap (Artocarpus elasticus ) and rambutan hutan (Nephelium 

cuspidatum) of 0.36 and 0.32. According Soerianegara (1998) shows the frequency of a particular 

type of deployment types in an area. Types that are distributed over a large frequency has a value, 

otherwise the species has a small frequency value having a small distribution area. This can be caused 

by a lack of factors that can help its spread, so that the power distribution is reduced.  

 

The highest importan value was found in the rambutan hutan (Nephelium cuspidatum) and types of 

terap (Artocarpus elasticus ) respectively by 45.88% and 44.14%. Described by Soerianegara and 

Indrawan (1978) in Andriyani (2006), that a plant species with the highest important value in a 

vegetation, meaning that type is the dominant species. Where these types have advantages over other 

types of competing and adapt to the existing environment.  

 

In addition to natural forests, vegetation analysis was also performed on shrubs. In shrub found four 

tree species from four families. The following types of trees found in the scrub around TNNP (Table 

3)  

Table 3. Trees Type in Shrublands around TNNP 

No Local Name  Latin Name Family Diameter (cm) High (m) 

1  Petatal  Ochanosthacys amentaceae Olacaceae  40  16  

2  Terap Artocarpus elasticus Moraceae  34  14  

3  Saga  Adenantera parvifolia Fabaceae  42  17  

4  Bintangur  Callophylum sp. Clusia ceae  32  14  

 

Based on Table 3 it can be seen that there are 4 species of 4 families that are around shrubs in TNNP. 

These species grow among the shrubs that are all around TNNP. Of the four species found in thickets, 

one species is food that is kind of the applicability of elephants ( Artocarpus elasticus ).  

 

Both natural forests and shrubs used by elephants as well as a source of feed passage in addition to 

other functions as a bed or shelter from the sun. The results of the identification of plants contained in 

the trajectory path of elephants totaling 24 species consist of 16 family. The composition of plant 

species in natural forests as many as 24 species of trees with a growth rate of seedlings. Plants that are 

found to herbaceous level of Poaceae and Asteraceae while seedling plants from syzygium 

(Myrtaceae), nangka-nangkaan (Moraceae), and Euphorbiaceae. Sumatran elephant allegedly like 

species of Poaceae because in addition to having a soft texture morphology, stature such as shrubs or 

bushes so it's easier to reach than the leaves on tall trees in the forest are difficult to reach (Yansyah, 

2005).  

 

In general, species that were found in the arearesearch has an important value is low. Symptom so 

common in the type of vegetation leads to the climactic conditions and stable (Djufri,1995). It thus 

also relevant to a conclusion Mueller-Dombois and Ellenberg (1974) that the composition of forest 

vegetation is disturbedin the long term will show physiognomy, phenology and regeneration 

relativefast, so that the dynamics in the communitytakes place quickly and easily observe the 

pacechange of the composition of a constituent. More real toif the area at any time experience 

disruption for their grazing (grazing) conducted by an elephant, so that the regeneration species is 

rapid, and usually can not becompleting the cycle of life as it should be. 
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3.2. Preferences Feed Elephants  

3.2.1. Based wrench  

 

Overall found the observed type of feed it directly to the three elephants grazing for 3 days. 

Observations preference elephant feed to the first adult male elephants (38 th), 1 adult female 

elephants (36 th) and 1 juvenile male elephants (8 th) in the Flying Squad village Gondai Base. Here 

are the types of feed eaten by elephants during two days of observation for each elephant  
 

Table 4. Types of Animal Feed and Eating Behavior Observation Elephant 

No.  
Elephants 

sample  
Food type  

Observation  

Day 1 Day 2  

Morning 

(grab)  

Evening 

(grab)  
Amount 

Morning 

(grab)  

Evening 

(grab)  
Amount 

1  Jambo  Rumput teki 17  63  90  
   

Rumput jarum 6  2  8  
   

Rumput sianik 1  0  1  
   

Akar 0  2  2  
   

Terap 
   

72  
 

72  

Akar Kunyit 
    

7  7  

Beringin  
    

13  13  

Semantung 
    

27  27  

2  Novi  

Rumput teki 17  143  160  11  68  79  

Rumput sianik 10  0  10  
   

Ilalang  2  2  4  
   

Lampuyangan 29  0  29  38  32  70  

Papaitan 51  2  53  33  4  37  

Pakis 2  0  2  
   

Akar 
   

1  0  1  

3  Dono  
Rumput teki 13  7  20  

   
Papaitan 80  95  175  

   
Sources: Observations, 2016     

Table 5. Grab amount for 3 Elephants in 3 Days 

No. Local name Scientific name Family Grab amount 

1 Rumput Teki Cyperus rotundus Cyperaceae  341  

2 Rumput jarum 
  

8  

3 Rumput sianik Cyperus aromaticum Cyperaceae  11  

4 Akar 
  

3  

5 Ilalang Imperata cylindrica Poaceae  4  

6 Rumput lampuyangan Panicum repens L Poaceae  99  

7 Papaitan Paspalum conjugatum Poaceae  265  

8 Pakis Nepholepis biserrata SCHOTT. Polypodiaceae  2  

9 Terap Artocarpus elasticus Moraceae  72  

10 Akar Kunyit Coscinium blumeanum Merr. Menispermaceae  7  

11 Beringin  Ficus benjamina Moraceae  13  

12 Semantung Ficus alba Moraceae  27  

Sources: Observations, 2016  

According to Table 4 rumput teki and papaitan favored by a third elephant to pull the highest number 

found on rumput teki for two elephants and papaitan for one elephant. This is in accordance with 

Fadillah (2013) which states that the elephant like papaitan of the family Poaceae. Information on the 

number of grab for 3 days and feed a family of elephants can be seen in Table 5.  

 

The observation and identification of plants that belong to feed the elephants numbering 12 species 

consist of five family. Elephant food plants at the seedling stage as much as 3 types and 9 types of 
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herbs. Plants that are found to herbaceous level of tribe Poaceae and Cyperaceae while seedling plants 

from the tribe found jackfruit-nangkaan (Moraceae). Plants are most taken by elephants for 3 days, 

namely: rumput teki (Cyperus rotundus) as much as 341 times, Papaitan (Paspalum conjugatum) as 

much as 265 times grabs, lampuyangan (Panicum repens L) as much as 99 times, sianik (Ciperus 

aromaticum) as 11 times and only occasionally eat grass needles, roots, ferns. The Sumatran elephant 

allegedly liked species of Cyperaceae and Poaceae because in addition to having a soft texture 

morphology, stature such as bushes or shrubs making it easier to reach them, other than that the plant 

also does not contain a very sharp odor and not slimy. To more clearly the amount of pull feed the 

elephants for 30 minutes in the morning and 30 minutes late for 3 days against 3 observations 

Sumatran elephants can be found in Appendix 1. The parts are eaten by elephants can be seen in Table 

6.  

Table 6. Edible Plants Section Elephant 

No. Local Name  Latin Name Family Parts 

1 Rumput Teki Cyperus rotundus Cyperaceae  All parts  

2 Rumput Jarum Eleusine indica Poaceae  All parts  

3 Rumput Sianik Cy perus aromaticum Cyperaceae  All parts  

4 Akar 
  

All parts  

5 Ilalang Imperata cylindrica Poaceae  Leaf  

6 Lampuyangan Panicum repens L Poaceae  All parts  

7 Papaitan Paspalum conjugatum Poaceae  All parts  

8 Pakis Nepholepis biserrata Polypodiaceae  Stems and leaves  

9 Terap Artocarpus elasticus Moraceae  All parts  

10 Akar Kunyit Coscinium blumeanum Menispermaceae  All parts  

11 Beringin  Ficus beyamina Moraceae  The leaves and bark  

12 Semantung Ficus alba Moraceae  all parts  

Sources: Observations, 2016  

 

Based on Table 6 it can be seen that for these kinds of herbs and seedlings, elephants usually ate all 

the plants. On the types of trees, elephants eat the leaves and bark. Elephants are homoiterm animals 

that can not be to graze in the open.  Part of plant that elephant ate show at Figure 1. 

 

 

Fig 1.  Proporsion of Plant Partthat elephant ate 

 

In doing variouselephant feeding activity usingtrunk to grab or graspeating plants, ivory to openbark 

on the trunk asthe food, the front legs are used forhelps suppress in choosing the typefeed plants and 

mouth to chew(Zulkarnaini, 1993: 24). needs elephantthe fresh herbs in a number ofmany require 

elephant eating vegetationsecondary forest, undergrowth and lianaswhich generally prefers 

elephantthe types of plants grow fast (fastgrowing species). 

 

Grazing is done in the area of shrubby vegetation dominated by pioneer . Among the plants that exist 

around grazing can be seen in Table 6. 

 

1 seluruh 

bagian

75%

2 batang dan 

daun

17%

3 daun

8%

Bagian Tumbuhan yang Dimakan Gajah
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Table 6. Pioner plants around Areal Grazing Elephant 

No. Plant names Scientific name Family Habitus 

1 Akar ribu-ribu Lycodium flexuosum schizaeaceae  herb  

2 Mahang*  Macaranga sp.  Euphorbiacea  Tree  

3 Tenggek burung* Euodia lucida Miq.  Rutaceae  Tree  

4 Anggrung Trema orientalis ulmaceae  Semai / Tree  

5 Laban Vitex pubescens Verbenaceae  Tree  

6 Rumput setawar Boreria alata Rubiaceae  herb  

7 Akar kait* Uncaria sp. Rubiaceae  herb  

8 Rumput pait* Axonopus compressus Poaceae  herb  

9 Marapuyan Rhodamnia cenerea Myrtaceae  Tree  

10 Dalok Fordea splendidissima L.  faba ceae  Tree  

11 Kelat Syzygium sp.  Myrtaceae  Tree  

12 Sikeduduk Melastoma malabathricum Melastomaceae  Terna  

13 Resam* Gleichenia linearis gleicheniaceae  herb  

14 Kacang-kacangan* Centrosema pubescens Fabaceae  herb  

15 Maniran Phyllanthus urinary Euphorbiaceae  herb  

16 Mahang tapak gajah* Macaranga gigantean Euphorbiaceae  Tree  

17 Gletang Tridax procumbens Asteraceae  herb  

18 Bandotan  ageratum conyzoides Asteraceae  herb  

19 Krinyuh Eupathorium odoratum Asteraceae  herb  

20 Putri malu Mimosa pudica Fabaceae  herb  

21 Akasia* Acacia mangium Fabaceae  Tree  

22 Balik angin* Mallotus paniculata Euphorbiaceae  Tree  

23 Merambung Vernonia Arborea Buch.  Co mpositae  Tree  

24 Layau Adinandra dumosa jack.  Theaceae  Tree  

25 Kantong semar Nepenthes sp.  Nepenthaceae  herb  

26 Pulai Alstonia pneumatophora Bach.  Apocynaceae  Tree  

Description: * feed elephants  

Table 7. Number of Family and habitus Plant Food Elephants 

No. Family Amount habitus 

1  Schizaeaceae  1  Herb  

2  Euphorbiaceae  
3  Tree  

1  Herb  

3  Rutaceae  1  Tree  

4  ulmaceae  1  Tree  

5  Verbenaceae  1  Tree  

6  Rubiaceae  2  Herb  

7  Poaceae  1  Herb  

8  Myrtaceae  2  Tree  

9  Fabaceae  
2  Tree  

2  Herb  

10  Melastomaceae  1  Terna  

11  gleicheniaceae  1  Herb  

12  Asteraceae  3  Herb  

13  Campositae  1  Tree  

14  Theaceae  1  Tree  

15  Nepenthaceae  1  Herb  

16  Apocynaceae  1  Tree  

Amount  26  
 

The identification results overall observation of plants in the area of grazing elephants, total 26 

species. Of the 26 species, 9 of them are food elephants. Plants belonging to feed the elephants (can be 
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seen in Table 5) and the remaining 17 species are not favored by the elephants. Based on the 

observations, most plants around grazing is not favored by elephants due to taste, smell or liquid 

contained in the plants. Elephants only break and used to repel insects that attach to the surface of the 

body. Here is the number of families and habitus of plants being the food of elephants. 

 

Based on Table 7 it can be seen that the types of trees are eaten by elephants about 13 species, as 

many as 12 kinds of herbs and herb as much as 1 type. Family of the most widely eaten elephants of 

the family Fabaceae and Euphorbiaceae each as much as 4 types. The composition of elephant feed 

most commonly found in tree habitus followed by herbs and herb. The types of herbs and trees are 

found in the area of the edge of the forest. Composition and habitus of elephant food shown at Fig 2 

and Fig 3. 

 

Fig 2. Composition and Family of Elephant Food 

 

 

Fig 3. Habitus composition of Elephant Food 

3.2.2. Based Feeding Test  

Additional food is also given to the elephants to see if a plant species eaten or not by elephants. From 

feeding can be determined a certain plant species are feeding an elephant or not. Here is a test of 

elephants feeding in the field.  
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Table 8. Feeding trials against Elephants 

No. Local Name Latin name Family Condition 

1  Pagar-Pagar Ixonanthes icisandra linaceae  not edible  

2  Dara-Dara knema hookeriana Myriticaeceae  not edible  

3  Dalok Fordea splendidissima L. Papilionaceae  not edible  

4  Medang Litsea sp Lauraceae  not edible  

5  Semantung Ficus alba Moraceae  Twigs and leaves  

6  Karet Hevea braziliensis Euphorbiaceae  Twigs and leaves  

7  Petatal Ochanosthacys amentaceae olacaceae  not edible  

8  Terap Artocarpus elasticus Moraceae  Twigs and leaves  

9  Kelat Jambu Syzygium cuprea Myrtacea  not edible  

10  Lengkuas Hutan Alpinia aquatica Zingiberaceae  not edible  

11  Nasi-nasi Syzygium sp. Myrtacea  not edible  

12  Kandis Garcinia sygyfolia guttiferae  not edible  

13  Keranji Dialium platysephalum Leguminosae  not edible  

14  Ludai Sapium baccatum Euphorbiacea  not edible  

15  Kedondong Hutan Dacryodes costata Burseraceae  not edible  

16  Nangka Artocarpus heterophylus Moraceae  Ranting and da un  

17  Laban Vitex pubescens Verbenaceae  not edible  

18  Mahang Macaranga gigantifolia Euphorbiacea  not edible  

19  Beringin  Ficus benjamina Moraceae  Twigs and leaves  

 

Based on Table 8 it can be seen from 19 species of plants are given to the elephants, which are eaten 

are 15 kinds. In general the types of family Moraceae favored by elephants. This family is 

characterized by abundant white latex. Additionally one kind of family Euphorbiaceae also favored by 

elephants. According to Allen, et al (1997) in Andriyani (2006) says that in the rainy season elephants 

prefer to feed on flowers and in the dry season elephants prefer bark, bark, and twigs.  

 

Elephants have the nature of browsing and grazing (Allen, et al ., 1997 in Andriyani, 2006). The 

nature of browsing is the nature of the elephant in the selection of plant parts are preferred, namely the 

roots, twigs, leaves, bark and sap. The nature of grazing is the nature of the elephant in the selection 

of the preferred vegetation type is a primary or secondary forest and shrubs. From the research results 

can be presumed that the wild elephants that live in Tesso Nilo National Park have the nature of 

grazing , where the elephants were like shrub vegetation for foraging and secondary forests used for 

shelter and rest.  

 

Knowing the fondness feed the elephants do with taking some of the plants found in nature. 

Observation is done by providing a direct one by one of the plant species as many as 19 types of 

plants are taken directly from nature to an elephant. Generally giving the plant to determine the level 

of joy elephant be identified types of jackfruit tree-nangkaan of famyli Moraceae lot like elephants. 

Famyli Moraceae generally has a sweet taste and stature are not hard to make an elephant like this 

plant. The results showed that the elephant was like rubber from Famyli Euphorbiaceae, but only 

rubber are eaten by elephants. Stature and eskudat (fluid) from the rubber tree is different from trees 

that also belong to the Euphorbiaceae Famyli. Have the white latex rubber, not smelly and slimy like 

an elephant 

 

Preferences eat an elephant is not only influenced by plant species ineating, availability of the number 

of plants feed and seasons also greatly affectplant taken by elephants sufficient feed her every 

day,therefore, elephants often doall year long journey surrounds its forest habitat(Home range). 

According to Mulya (1978) in Abdullah et al (2006) mentions that the source of feed elephants 

primary forest, secondary forest even the types of agricultural crops such as rubber and palm tree 

leaves sawit.dari groups of grasses, kind of wild sugarcane (Sacharumspontanium) is the most 

favoured by elephant grabbed her food by way of the browser or by crop damage. Logs (Cambium) 

are also eaten to meet especially calcium mineral to strengthen bones, teeth and ivory continues to 

grow.According Soeriaatmadja (1982: 34), "for the life of an elephant should eat at least 300-350 kg 
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plants a day because it is a part of life elephant, time is only used foreating and chewing. And almost 

everything of plants eaten, although theresome species of choice and his favorite". 

 

4. CONCLUSION 

 

Based on the results of the study can be summarized as follows  

1. The survey results get 24 species of trees found in the trajectory path of elephants and of the 

24 types of the most common types of forest rambutan and arranging with important value 

respectively 44.14% and 45.18%.  

2. Plants are most taken by elephants for 3 days ie: rumput teki (Cyperus rotundus) as much as 

341 times, Papaitan (Paspalum conjugatum) as much as 265 times the pull, grass 

lampuyangan (Panicum repens L) as much as 99 times, grass sianik (Ciperus aromaticum ) 

11 times and only occasionally eat grass needles, roots, ferns. Allegedly Sumatran elephants 

like plants from the tribe Cyperaceae and Poaceae because in addition to having the texture 

morphology soft, stature such as bushes or shrubs making it easier to reach them, besides 

these plants also does not contain a very sharp odor and not slimy 

3. Pemberian plants to determine the level of joy elephant be identified types of nangka-

nangkaan of famyli Moraceae lot like elephants. Family Moraceae generally has a sweet taste 

and stature are not hard to make an elephant like this plant.  
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ABSTRACT  

Coastal lagoons have been known to have high waterbird diversity and abundance.  This objective of 

this study was to assess the bird diversity and abundance at two coastal lagoons (Sei Leman and 

Menjukut Lagoons) in southern tip of Sumatra, and to find out whether the pattern of high diversity 

and abundance of waterbirds was also occurred in the study sites.  The birds were surveyed by 

combination of concentration method combined with look and see approach, by boat and by walking 

along the perimeter of the lagoons. A total of 55 bird species was recorded at both lagoons (48 bird 

species at Sei Leman, 29 species at Menjukut), of which 83.6% were terrestrial species, 9.1% 

waterbirds, and 7.3% shorebirds.   There were only five waterbird species in both lagoons, all belong 

to the Ardeidae family.  This was contradictory with other studies elsewhere, which found many 

waterbirds species in lagoon.  The low number of waterbird in the study site is most likely due to the 

strong wind.  The strong wind also influenced number of bird species observed every hour, causing no 

peak in bird diversity and abundance during early morning and late afternoon in the most windy site 

of Menjukut Lagoon.   

Keywords: birdwatching, bird diversity, Bukit Barisan Selatan, coastal lagoon, waterbirds  

 

1. INTRODUCTION 

 

Sumatra is an island in Indonesia that has a vast area of wetlands, mostly along the eastern coast 

(Whitten et al.1987), but very few is categorized as coastal lagoons. Coastal lagoons has been defined 

by Kjervfe (1994) as a shallow coastal water body separated from the ocean by barrier, connected at 

least intermittently to the ocean by one or more restricted inlets, and usually oriented shore-parallel.  

The coastal lagoons plays important roles for various waterbird species as foraging areas (Hattori and 

Mae 2001), breeding sites (Goutner 1997), refuge area (Hattori & Mae 2001; Gbogbo 2007), as well 

as resting places during migration (Ntiamoa-Baidu 2000; Gbogbo 2007; Ma et al.2008). 

 

In Sumatra many studies related to diversity and abundance of waterbirds have been conducted in 

various wetland types, particularly in the tidal lowlands and floodplains along the eastern coast (e.g. 

Verheugt et al. 1993;Crossland et al. 2006; Shepherd and Giyanto 2009;Iqbal et al. 2010; Iqbal et al. 

2011;Crossland et al. 2012;Jumilawaty 2012, Putra et al. 2015).  Coastal lagoons, however, rarely 

studied in Sumatra, probably due to the less availability of this habitat type. 

 

The aim of the study was to reveal the diversity and abundance of avian diversity in two coastal 

lagoon of Sumatra, and to find out whether the pattern of high diversity and high waterbird abundance 

was also occurred in both study sites.  The lagoons are part of Kerinci Seblat National Park in 

Lampung, southern Sumatra. Based on Ramsar Convention wetland type, both lagoons are 

categorized as wetland type J, i.e. “coastal brackish/saline lagoons(brackish to saline lagoons with at 

least one relatively narrow connection to the sea)”.Both lagoons have mosaic habitat arrangement, and 

might suggest having high avian diversity. However, the field study suggested otherwise.The main 

scientific question, therefore,was why both lagoons have poor waterbird species, although habitat for 

the waterbird seems highly suitable. Waterbirdsin this paper refers to wading birds, shorebirds and 

waterfowl.  Kingfishers and allies, as well as rails, were excluded although the membersof this group 

are also highly associated with water.   
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2. Study Area and Methods 

 

Field research was conducted at Sei Leman Lakeand Menjukut Lake, at the southern tip of Bukit 

Barisan Selatan National Park (Fig. 1).  Although the formal name of the sites are ‘lakes’, both lakes 

are essentially lagoons and hereafter referred to as Sei Leman and Menjukut Lagoons.  The two 

lagoon-type wetlands have been developed by PT Adhiniaga Kreasinusa as an ecotourism area, known 

as Tambling Wildlife Nature Conservation (TWNC). 

 

Sei Leman Lagoon (also locally pronounced as ‘Sleman’ Lagoon; approx. 195 ha) is surrounded by a 

relatively undisturbed rainforest in the east, north, and west direction.  To the south, it bounders with 

the Sunda Strait and located very close to the Indian Ocean.  The lagoon is separated from the sea by 

narrow sand strand.  The inlets are several small rivers originated from Bukit Barisan Selatan 

mountain range at the northern part.  The outlet is a small river going to the Sunda Strait at the 

southern part.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.  Map of Sei Leman Lagoon and Menjukut Lagoon, Bukit Barisan Selatan National Park, 

Sumatra, Indonesia 

 

The Sei Leman Lagoon has an irregular shape and relatively shallow in most areas (less than 1.5 m), 

exposing its bottom mud during the dry season or low tide.  In some area, the lagoon is used as a 

bathing site by herds of Water Buffalo Bubalus bubalis from the grazing areas nearby.   The 

dominantvegetation type surrounding the lagoone areNypa fruticanswhich occurs at the muddy 

substrate in more inward location, and Pandanus tectoriusat the sandy shores along the southern side. 

 

Menjukut Lagoon (approx. 150 ha) is also have a similar geographical situation.The different features 

of Menjukut Lagoon compare to Sei Leman Lagoon are the depth of the lagoon and the surrounding 

vegetation type.  Menjukut Lagoon is deeper (approximately 4-5m) and therefore has less exposed 

mudflat.  The vegetation surrounding the lagoonis mostly trees associated with brackish water.  Based 

on category of Sumatran forest by Whitten et al.(1987), the forest surrounding Menjukut Lagoon can 

be categorized as brackishwater forest. 

 

Sei Leman Lagoon is closer (3 km) from the office and lodging facilities of TWNC.  Menjukut 

Lagoon is further away, about 4 km from Sei Leman Lagoon, or 7 km from TWNC office.   There was 

Menjukut Lagoon 
Sei Leman Lagoon 
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a relatively good road access (by car) from the TWNC office to the Sei Leman Lagoon.   Menjukut 

Lagoon, in contrast, was difficult to reach as there was no road access.  Besides these two lagoons, 

there is no other lagoon or lake nearby or along the same coastal area.   

 

Following a pre-survey in October 2008, actual field survey was conducted from August to September 

2009by using concentration method combined with look and see approach (Bibby et al.1998).  To 

intensify the effort, survey was also done by boat and by walking along the perimeter of the lagoons.   

Data taken during the field survey was species name, number, and time of encounter.  Most birds were 

identified by visual contact, and very few identified solely by song.  

 

Spatial distribution of the birds was observed by examining the location where the birds were 

encountered.  The use of space by birds were divided into six sub-habitats: lagoons (areas inundated 

by water of more than 20cm deep), edges (areas at the edges of lagoons, still inundated by shallow 

water, shrub or palm-like vegetation), mudflat (exposed lagoons showing muddy habitat), forest 

(dominated by trees, dry or partially inundated), sandy shores (sandy areas between lagoons and the 

sea), and aerial spaces (areas above lagoons and forests).   

 

In order to reveal the species fluctuation during the day, the species and number of birds were 

identified and counted starting from 5:00am until 6:00pm, but data used for analysis is only until 

5:00pm, considering that between 5:00pm and 6:00pm were increasingly dark and might subject to 

bias.  The total effective observation time for both lagoons was 154 hours (7 consecutive days for each 

lagoon).  Additional information of the species occurrence was obtained from interviews with staff of 

TWNC who regularly patrolling both lagoons. 

 

Proportions of various parameters were computed by using simple percentages. Average number of 

bird individuals was calculated by taking the means of 7-day field research for each lagoons. Number 

of bird by species was counted for every hour (5am to 5pm) for both lagoons and plotted on a simple 

graph to examine the trend of temporal distribution. Bird guilds were categorized following Gbogbo 

(2007) as follows: Guild 1 - ducks and cormorants; Guild 2 - visual surface foraging waders; Guild 3 - 

tactile surface foraging waders Guild 4 - pelagic foraging waders; Guild 5 - stalking herons;  Guild 6 - 

fishing pelicans, and Guild 7 - fishing terns.  

 

3. RESULTS AND DISCUSSION  

 

3.1. Species Diversity and Abundance 

 

A total of 55bird species was recorded at both lagoons during the study period, belonging to 

25families (Table 1).   There were 48 bird species birds found at Sei Leman Lagoon and 29 bird 

speciesfoundat Menjukut Lagoon. Twenty two bird species were shared by both lagoons.Both sites 

combined, a big proportion (83.6%) of the bird species were categorized as terrestrial species, and 

only very few species was categorized as waterbirds (9.1%) and shorebirds (7.3%).   Alcedinidae 

(Kingfishers and allies) were grouped as terrestrial species, although this family has a strong 

affiliation with water bodies.  

 

The families with the largest number of species for both lagoons combined were Columbidae (seven 

species), followed by Ardeidae, Alcedidinae, and Pycnonotidae (five species each).  Of these bird 

species, bird family categorized as waterbirds was Ardeidae.  The five species of Ardeidae family 

belong to two genera, namely Ardea (herons) and Egretta (egrets).   

 

The abundance of bird species at two lagoons were surprisingly low, averaging only 1.91 individuals 

for a certain bird species per day for Menjukut Lagoon and 1.92 individuals for Sei Leman Lagoon.  

Members of Columbidae (pigeons and doves) were diverse and abundant in Sei Leman Lagoon.   The 

bird species of this family with a high number at both lagoons was Pied Imperial-Pigeon Ducula 

bicolor, with an average observation of more than 20 individuals per day at both lagoons.  This 

species flied in big flocks up to 52 individuals.    
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Table 1.  List of species, average daily number, and sub-habitat usage of bird community at Sei 

Leman Lagoon (SL) and Menjukut Lagoon (ML), Bukit Barisan Selatan National Park.  

Sequence and nomenclature follows MacKinnon et al.(1998) 

No English Name Latin Name Family 
Sub-

Habitat* 

Average 

Daily 

Number 

SL ML 

1 Great-billed Heron Ardea sumatrana Ardeidae E,M 0.6 0.0 

2 Grey Heron Ardea cinerea Ardeidae E,M 1.9 1.4 

3 Purple Heron Ardea purpurea Ardeidae E,M 2.7 1.1 

4 Pacific Reef-egret Egretta sacra Ardeidae E,M 1.9 0.4 

5 Little Egret Egretta garzetta Ardeidae E,M 0.1 0.0 

6 Grey-headed Fish-eagle Ichthyophaga ichthyaetus Acciptridae E,F 1.0 0.0 

7 White-bellied Fish-eagle Haliaeetus leucogaster Acciptridae E,F 0.9 2.0 

8 Red Junglefowl Gallus gallus Phasianidae E,S 0.7 0.1 

9 Little Ringed Plover Charadrius dubius Charadriidae M,S 1.6 0.9 

10 Common Redshank Tringa totanus Scolopacidae M,S 2.0 0.0 

11 Common Sandpiper Tringa hypoleucos Scolopacidae M,S 4.9 5.7 

12 Beach Stone-curlew Burhinus giganteus Burhanidae S 0.0 0.1 

13 Pink-necked Green-Pigeon Treron vernans Columbidae E,F 6.6 0.0 

14 Green Imperia-Pigeon Ducula aenea Columbidae A 0.9 0.0 

15 Pied Imperial-Pigeon Ducula bicolor Columbidae A 24.1 20.4 

16 Metallic Pigeon** Columba vitiensis Columbidae F 0.0 0.3 

17 Barred Cuckoo-Dove Macropygia unchal Columbidae F 0.3 0.0 

18 Spotted-Dove Streptopelia chinensis Columbidae A,F,E 0.4 0.0 

19 Emerald Dove Chalacophaps indica Columbidae E,S 1.6 0.0 

20 Green-billed Malkoha Phaenicophaeus tristis Cuculidae E,F 0.3 0.0 

21 Lesser Coucal Centropus bengallensis Cuculidae E 0.1 0.0 

22 Large-tailed Nightjar Caprimulgus macrurus Caprimulgidae E 0.0 0.1 

23 Edible-nest Swiftlet Collocalia fuciphaga Apodidae A 4.1 0.0 

24 Cave-Swiftlet Collocalia linchi Apodidae A 6.6 0.0 

25 Glossy Swiftlet Collocalia esculenta Apodidae A 0.0 10 

26 Little Swift Apus affinis Apodidae A 0.3 2.4 

27 Blue-eared Kingfisher Alcedo meninting Alcedinidae E,S 0.3 0.4 

28 Stork-billed Kingfisher Pelargopsis capensis Alcedinidae L 0.9 0.0 

29 Ruddy Kingfisher Halcyon coromanda Alcedinidae L,M 0.1 0.0 

30 White-throated Kingfisher Halcyon smyrnensis Alcedinidae L 0.7 0.4 

31 Collared Kingfisher Todirhamphus chloris Alcedinidae F,M,L,E,S 5.1 2.3 

32 Blue-tailled Bee-eater Merops philippinus Meropidae E,S 0.9 0.0 

33 Blue-throated Bee-eater Merops viridis Meropidae E,S 0.4 0.3 

34 Oriental Pied Hornbill Anthracoceros albirostris Bucerotidae E,F 0.4 1.3 

35 Golden-naped Barbet Megalaima australis Capitonidae F 0.6 0.0 

36 Sunda Woodpecker Dendrocopus molucensis Picidae F,E 1.1 0.4 

37 Orange-backed Woodpecker Reinwardtipicus validus Picidae E 0.1 0.0 

38 Pacific Swallow Hirundo tahitica Hirundinidae A 3.6 0.0 

39 Common Iora Aegithina tiphia Chlorosopseidae F 0.0 0.1 

40 Sooty-headed Bulbul Pycnonotus aurigaster Pycnonotidae F,E,S 5.4 2.9 

41 Yellow-vented Bulbul Pycnonotus goiavier Pycnonotidae E,S 1.4 0.0 

42 Cream-vented Bulbul Pycnonotus simplex Pycnonotidae E 1.0 0.0 

43 Red-eyed Bulbul Pycnonotus brunneus Pycnonotidae E,S 0.9 0.0 

44 Spectacled Bulbul Pycnonotus 

erythrophthalmos 

Pycnonotidae 

E,S 

0.0 0.3 

45 Black Drongo Dicrurus macrocercus Dicruridae F 0.1 0.1 

46 Hair-crested Drongo Dicrurus hottentottus Dicruridae F 0.3 0.0 

47 Greater Racket-tailed 

Drongo 

Dicrurus paradiseus Dicruridae 

F 

0.1 0.0 

48 Black-naped Oriole Oriolus chinensis Dicruridae F,E 0.0 0.1 

49 Slender-billed Crow Corvus enca Corvidae F 0.4 0.0 

50 Magpie Robin Copsychus saularis Turdidae F,S 1.0 0.3 

51 Dark-necked Tailorbird Orthotomus atrogularis Silviidae E,S 0.1 0.6 

52 Ashy Tailorbird Orthotomus ruficeps Silviidae E,S 0.3 0.3 

53 White-breasted Wood-

swallow 

Artamus leucorhynchus Artamidae 

A,E,S 

1.9 0.3 
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54 Scarlet-backed 

Flowerpecker 

Dicaeum cruentatum Dicacidae 

E,S 

0.4 0.0 

55 Eurasian Tree Sparrow Passer montanus Ploceidae S,E 0.9 0.4 

* Note for Sub-Habitats - L: on lagoons, E: edge, M: mudflat, F: forest, S: sandy shore, A: aerial 

space.  

** natural distribution is in Kalimantan; it is either new record for Sumatra of escapee/feral species   

 

Kingfishers (Alcedinidae) were also easily observed at both lagoons, especially at Sei Leman Lagoon. 

Collared Kingfisher Todirhamphus chloris were also common at both lagoons.  As for the 

Pycnonotidae family, Sotty-headed Bulbul Pycnonotus aurigaster was easily spotted at Sei Leman 

Lagoon. 

 

Situated very close to the sea shore, these two lagoons were also inhabited by shorebirds from the 

family of Scolopacidae (two species), Charadriidae (one spesies), and Burhinidae (one species).  

However, bird families that normally use lakes and lagoons as their habitat and might be present in 

habitat similar to both lagoons - for example Anatidae (ducks), Phalacorocacidae (cormorants), 

Rallidae (rails) - were absent at both lagoons.        

 

In accordance to the waterbird guild classification used by Gbogbo (2007), Sei Leman and Menjukut 

Lagoon was inhabited by birds of Guild 5 (stalking herons), i.e.  genera of Ardea and Egretta, and 

Guild 2 (visual surface foraging waders), i.e., Charadrius, Tringa, Burhinus.   Other guilds, namely 

Guild 1 (ducks and cormorants), Guild 3 (tactile surface foraging waders), Guild 4 (pelagic foraging 

waders), Guild 6 (fishing pelicans), and Guild 7 (fishing terns) were absent.    

 

Waterbirds that occupy Guild 1 was absent on both lagoons.  According to the information of the 

TWNC staff, during rainy season of September to December, both lagoons have been regularly visited 

by many individuals of Whistling-Duck Dendrocygna arcuata.  Clearly this species is a visitor to the 

lagoons, and probably a regular migrant.   

 

The occurrence of many forest birds, such as Columbidae and various families belonging to 

Passeriformes, clearly indicated that the avian communities at both lagoons were more a forest-type 

community than a lagoon-type.    At Sei Leman Lagoon, there were six species of Columbidae, of 

which most of them known as canopy top birds. 

 

3.2. Factors Contribute to the Species Diversity and Abundance 

 

In term of size, both lagoons had relatively good sizes.  However, the number of species found in the 

lagoons was considerably low (i.e. 55 species for both lagoons, 16.4% were waterbirds and 

shorebirds).Unfortunately, similar data from Indonesian lagoon has been very lacking.  In comparison 

with similar medium-size tropical Asian lagoon, Kallar Kahar brackish lake in Pakistan (133.5 ha) had 

86 species, of which 33.72% were waterbirds (Rais et al.2011).   

 

Species richness and abundance of waterbirds on lakes and lagoons in general is influenced by many 

factors, including lagoon size, trophic status, aquatic marcophytes (Hoyer and Canfield 1994; Hattori 

and Mae 2001), water/mud depth (Hattori and Mae 2001), season (Tavares and Siciliano 2014), and 

the recurrence of minor disturbance to the habitat (Nichols and Thompson 1985). 

 

Although many other habitat factors were not surveyed, visual observation indicated that both lagoons 

contained abundance of waterbird food.  In Menjukut Lagoon, for instance, Marsh Clam Polymesoda 

expansa (Corbiculidae), a big size bivalve, was still easily can be found, indicating a rich nutrient in 

its muddy substrate.  Judging from these factors, both lagoons should have had good number of 

waterbird species.  However, the fact that these lagoons had low waterbirds species lead to other 

reason.  

 

There were also reports that climatic condition also plays important role in waterbird diversity and 

abundance.  Strong wind has a high impact on the nest site selection of waterbirds nesting on Pulau 

Rambut Wildlife Sanctuary in Jakarta Bay area, Indonesia, as well as species diversity (Mardiastuti 
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1992).   In Lousiana, United States, the abundance of waterbird colony use was negatively associated 

with the maximum wind speed (Leberg et al. 2007). 

 

Strong wind could play a very crucial factor that affecting the waterbird diversity and abundance in 

Sei Leman and Menjukut Lagoon.  Wind along the coastal area, including at both lagoons, are very 

strong, especially during the period of west wind (September to December).     

 

Menjukut Lagoon had a stronger wind than Sei Leman Lagoon because the sea current and wind from 

Indian Ocean and Java Sea meet near this lagoon.  Furthermore, bathimetric study revealed that there 

is a deep sea trench (-1,050m) near Menjukut Lagoon, causing a constant sea current turbulence near 

Menjukut Lagoon.  Sei Leman Lagoon is slightly hidden from the strong wind due to its location 

behind a small cape. 

 

3.3. Spatial and Temporal Distribution 

 

The species that used the lagoon itself, rather than the margin, were herons and kingfishers.  Herons 

utilized the shallow water for foraging, while kingfishers plunged for fishes in deeper water. Many 

bird species (56.4%) use the lagoon edges for foraging.  Mudflats were used for foraging by various 

birds (waterbirds, shorebirds, kingfishers) preyed on fish and macro-invertebrates.  Sandy shores were 

used as well, although most species utilize the vegetation on the sandy shores rather than the exposed 

sand.  Aerial spaces, specifically spaces close to the water surface,were used by swifts and swallows 

to forage for aerial insects.  Large birds of prey also soaring above the lagoons to search for their fish 

of small mammals prey. 

 

The number of bird species used forest for their habitat is higher than the those utilize the lagoons and 

parts of the lagoons, suggesting that forest habitat plays higher roles as the bird habitat in both sites.  

Forest habitat surely is able to provide refuge for birds, especially during strong wind blown from the 

sea.     

 

The temporal distribution of the waterbirds at Menjukut Lagoon showed little variation all day long 

(Fig. 2).  This condition is rather unusual for a waterbird community.  In other areas (e.g. Mardiastuti 

1992, Ntiamoa-Baidu et al. 1998)the temporal distribution of the birds during the day showed a 

significant jump in the morning and again in the late afternoon, as also shown at Sei Leman Lagoon. 

 

 

 
Fig. 2.Number of bird species observed between 6am to 5pm at Sei Leman and Menjukut Lagoon, 

Bukit Barisan Selatan National Park 

The low use of habitat during early morning and late afternoon in Menjukut Lagoon apparently was 

heavily influenced by the strong wind.  As mentioned in the previous section, Menjukut Lagoon 
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received stronger wind than Sei Leman Lagoon.  Unlike in Menjukut Lagoon, it seemed that in Sei 

Leman Lagoon the birds were still able to utilize more intensively in early morning and late afternoon.  

 

3.4. Management Implication  

 

The areas surrounding both lagoons have been used for ecotourism activities.  Wildlife watching, 

especially Sambar Deer Cervus unicolorand Water Buffalo watching, have been the main attraction of 

the area.   As both lagoons also have been designated for ecotourism, the impact of the visitors to 

birds in lagoons needs to be assessed as well.  Klein et al.(1995) has proven that in general ecotourism 

has a negative affect to the migratory birds and shorebirds.   The impact of visitors to both study areas, 

however, was considerably negligible.  Although both lagoons have been developed as ecotourism 

areas, visitor number has been very low, less than 100 persons per year, mostly light picnic and 

boating.   

 

Menjukut Lagoonis not recommended for birdwatching due to its low bird diversity, long distance 

from the lodging facilities, and strong wind. As for Sei Leman Lagoon, which located closer to the 

lodging facilities, it is recommended for birdwatching and the recommended time is between 6am and 

10am.  Strong wind still need to be considered in birdwatching, especially during west wind between 

September and December. 

 

4. CONCLUSION 

 

Coastal lagoons elsewhere have been reported to harbor many waterbird species.  Waterbird species at 

two lagoons in this research, however, showed different pattern compare to other lagoons: (a) had a 

low number (9.1%) of waterbird species, (b) had no peak in bird diversity and abundance during early 

morning and late afternoon in the most windy site.  This anomaly most likely is due to the strong wind 

from the Indian Ocean. 
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ABSTRACT 

 

Human Elephant Conflict (HEC) study was conducted in three locations are important habitat for 

elephants (Tesso Nilo, Balai Raja and Giam Siak - Riau Province). Study was conducted by 

distributing the questionnaire to the people in the region. Total area of study was 7,800 km2 in 312 

grids (5x5 km2) with 244 people as respondents. In total area of study, 105 grids (33,65%) of all grid 

cells still had elephants (2,625 km2). The other 66,35% (5,175 km2) had no elephants. Elephant were 

present in 45,9% of the all respondents and 34,4 % of them stated the elephant still present until now. 

In the conflict, 77,1% inflicted crop demage, 7,5% house breaking and others 12,85%.95-100% (in 

Tesso Nilo, Balai Raja and Giam Siak) the community rejected the existence of the elephant, however, 

the people known that the elephant was protected (96-100%). 

Keywords: Human Elephant Conflict (HEC), Community Information, Riau  

 

1. INTRODUCTION 

In the world, Sumatran elephants are categorized separately sub-species from Asian Elephant Elephas 

maximus due to isolated population among Sumatra island and Asian mainland. The population now 

are considered small and decline and based on IUCN red data book was entered on the most of critical 

endangered species or most species conservation priority based on the Indonesia government strategy. 

From the estimates of elephant conservation Forum Indonesia (FKGI), the current population of 

Sumatran elephants ranged only between 2,400 and up to 2,800 people and in the province of Riau 

was estimated about 330-360 individuals (WWF Indonesia 2010 unpublished). This amount is 

reduced since the death of elephants in Riau province until 2014. 

 

In general, there are currently 9-10 pouches or clan of elephants in Riau province. Some clans have 

been analyzed in the context of elephants home range in the area and its populations using standard 

methods such as the faecal DNA analysis  for the population and GPS Collar to check the Sumatran 

elephant ranges; 2 pouches of Sumatran elephants in Tesso Nilo, 2 pouch in Balai Raja and Serangge 

– Pemayungan in Riau – Jambi border. In the illustration from 2005, Number of pouches decreased 

from 12 to 9 pouches. The missing pouches identified in the border region of Riau - North Sumatra 

and 2 others in the region of Rimbang Baling – Bukit Bungkuk. All three pouches of extinction 

because of the arrest of elephants was held by the government in 2000 to 2006 and human - elephant 

conflict (Desai & Samsuardi 2009). 

 

Current reality  

 

The biggest problem to preserve the Sumatran elephant and its habitat was land conversion, the human 

- elephant conflict and poaching for ivory. In generally, 70-80% of the Sumatran elephant habitat is 

gone and replaced by human settlements, plantation (communities and companies), and other real 

uses. The decline in land habitat is the toughest issue for the Sumatran elephant population. 

Declaining in forest land issue has led to increasing human-elephant conflict. Note of 2001 – 2012, 

126 elephants died due to the conflict or poaching motives. Poaching lately increased since the 2012 

due to 90% of elephant death losed their tusks, the same record occurred in 2013 and the last record 

elephant deaths in 2014 in the region of HTI Arara Abadi concession or in Giam Siak pouches. 

 

As a step to improve elephant mortality reduction is to reduce the number of human-elephant conflict, 

give people an understanding of conflict mitigation and concern about the lives of elephants and a 

decrease in the number of poaching. In 2015, the death rate of elephants declined, reaching 7 elephant 

dead and in 2016, is expected to decline at only one dead until April 2016 as well. Some steps were 

held for the purpose of elephant mortality reduction such as identifying human - elephant conflict in 
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Riau and fostering the community to be able to do human elephant conflict mitigation with various 

techniques, especially the use of carbide cannon or alcohol cannon, put the monitoring team to day to 

day monitor the movement of elephants, especially in locations that elephant mortality was high as 

Tesso Nilo, Balai Raja and Giam Siak and strengthening law enforcement for anti-poaching and 

trafficking. 

 

In 2014, ESG (Elephant Society Group) developed an study to obtain information on human elephant 

conflict and the target activity is to identify the presence of the elephant evidences from year to year 

based on the community information. The study also provided human elephant conflict information 

from them.  

 

2. METHOD 

These activities focus on three important location for human elephant conflict - namely Tesso Nilo (3 

pouches of elephant), Balai Raja and Giam Siak. Grid cell 5 x 5 km2 was used in the landscape, where 

in the grid cell, the researchers identified 3 people (per grid cell) that lives in that location. Identifying 

the community respondents was held and each respondent was given a list of questions to be answered 

by the respondents. Total grid cell in Tesso Nilo are 184 grid cells, Balai Raja are 52 grid cells and the 

Giam Siak are 64 Grid cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The map of 5 x 5 km2 grid cell 

3. RESULT AND DISCUSSION 

Elephant Distribution  

 

From December 2014 – October 2015, we surveyed 312 grids (Tesso Nilo are 184 grids, Balai Raja 

are 52 grids and the Giam Siak are 76 Grids) in covering an area of 7,800 km2. In the area, 830,68 

km2 is the national park, 180 km2 is wildlife reserve and at least 4,240 km2 is the company 

concession (Asian Pulp and Paper and Riau Andalan Pulp and Paper) and the local community areas. 

Grid cell 5 x 5 km2 was used in the landscape as part as the method.  
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In the area surveyed 105 grids (33,65%) of all grid cells still had elephants (2,625 km2). The other 

66,35% (5,175 km2) had no elephants, including the entirely forested grids and company concessions 

areas.  

 

HEC conditions 

 

Identifying the people in the field as survey sampling was held the the survey area in three region; 

Tesso Nilo, Balai Raja and Giam Siak, Riau Province (Sumatra island) – Indonesia and three 

surveyors involved to interview to them.  

 

Total sampling are 244 people (73 people in Balai Raja, 95 people in Tesso Nilo and 76 people in 

Giam Siak), 93,4% of them being men and 6,6% women. They were living in that area on average 

since 1 - > 30 years. 

 

Elephant were present in 45,9% of the all respondents (Balai Raja, Tesso Nilo and Giak Siak) and 

34,4 % of them stated the elephant still present until now and the other did not saw them in among 

since 1 -  8 years ago. In all elephant come to the areas, 27,2 % was loner (in particular for the bull), 

29,8% <5 individuals and 17,2 % group with young. The community stated that 63,84% human 

elephant conflict was still evidence in their sites until now, mostly for the minor scale conflict 

(46,7%), none (42,1%) and moderate (11,2%). In the conflict, 77,1% inflicted crop demage (75,9% in 

Tesso Nilo, Balai Raja (69,8%) and Giam Siak (90,9%)), 7,5% house breaking and others 12,85%.). 

In the past five years, in Tesso Nilo and Balai Raja, the human death average is 1 individuals and 

Giam Siak Kecil, the human elephant conflict caused average 2,5 people death. The elephant death in 

Tesso Nilo is average 1,7 individuals, only one in Balai Raja and zerro in Giam Siak.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The map of elephant evidences in Tesso Nilo, Balai Raja and Giam Siak based on HEC 

study 

 

About the HEC condition, 43,2 % the people stated decrease, 13,2% are stable and 4,6% stated 

increase. The other stated unknown. Among many reasons, the highest persentage the people stated 

37,3% based on elephant come was rare or not coming anymore, 10,4% stated the people still planted 
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the trees or palm oil still young so that the elephant still come here and the other stated the human 

elephant conflict mitigation has been working by using flying squad or safe guard the elephant in 

traditionally aspect. For the crop raiding occur, the people said that the crop reading tend occured on 

February – July in Tesso Nilo (41,5%) or 18% irregularly, February – May in Balai Raja (45,3%) and 

March – April (27,9%) or all the year (41,2%) in Giam Siak. In the people to mitigate the conflict, 

68,5% driving out the elephant in any method and equipments such as using carbid or alcohol canon, 

fire or fireworks. Sometimes the people also used electric fencing in small scale. In Tesso Nilo, 12,1% 

people coordinated with Elephant Protection Unit – WWF Indonesia to carry out human elephant 

conflict mitigation with the team. 

 

The community perceptions 

 

95-100% (in Tesso Nilo, Balai Raja and Giam Siak) the community rejected the existence of the 

elephant because it makes people afraid, to make people hurt, damage gardens or as pests. Public 

perception of the elephant is to feel sorry for the lives of the elephants, they wanted the elephants were 

not in their sites, but they also want the elephant to be protected and given a decent life. A dominant 

people known that elephants are protected (96 – 100%) and the elephant protection information, they 

can get from television, NGOs such as WWF, newspapers and on the information from the local 

community itself. 

 

 

 
 

 

4. CONCLUSIONS 

 

Tesso Nilo, Balai Raja and Giam Siak is an important habitat of elephants in Riau. The main problem 

of this region is the loss of natural habitat of elephants. The natural habitat of elephants has turned into 

a concession company for the timber industry (acacia or eucalyptus trees) and palm oil. Sukmantoro 

et. al. 2013 record 70-90% of elephant habitat is the forest of acacia or openings community in Tesso 

Nilo. In Balai Raja, the target area of the habitat of elephants dominated by the society today. 

 

In this context, the conflict elephant - human beings can not be avoided. From HEC study shows that 

the elephants roaming space is getting cramped from the public information about the distribution of 
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elephants from time to time. Conflict has decreased which is generally caused by movement of an 

elephant or a decline in population, but the presence of conflict mitigation team that is flying squad 

contributed to the decline in the conflict in a restricted location. HEC study stated that the flying squad 

has usefulness in mitigating human-elephant conflict. 

 

Public opinion against the elephant is denying the existence of the elephant. This is because the 

conflict can not be dealt with and they felt a loss due to the conflict. They know elephants are 

protected but because the plantation was broken and causes fear for some people and do not have the 

ability to mitigate conflicts, turned into a negative public perception. 
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ABSTRACT  
 

Preliminary study on health care system of captive sumatran elephant, Elephas maximus sumateranus, 

was conducted in Prof. Dr. Ir. Rubini Atmawidjaja Elephant Hospital, Way Kambas National Park by 

one month direct observation based on individual, sex and age characteristics. Three heatlh cares were 

observed. There are treatment differences based on their sex and age. Health examination of untrained 

young elephant under 10 years old needs more effort by and adult elephant  accompaniment. Adult 

male elephant needsspecialcare for its agressiveness. Food provision such as banana was used to serve 

oral medicine.  

Keywords: Sumatran elephant, health care,Prof. Dr. Ir.M. Rubini Atmawidjaja Elephant Hospital, 

Way Kambas National Park. 

 

1. INTRODUCTION 

 
Indonesia has a high biodiversity, including endangered species such as the Sumatran elephant 

(Elephas maximus sumatranus). Sumatran elephant (Elephas maximus sumatranus), is part of the 

family Proboscidea. Since 1951 these animals have been protected under the Ordinance Protection of 

Wild Animals No. 134 and 226 and included in Appendix I, CITES (Convention on International 

Trade in Engdangered Species of Wild Flora and Fauna) (2010), wildlife should not be traded 

internationally well ivory or any part of his body. 

 

Sumatran elephant population has decreased in its natural habitat, caused by habitat fragmentation, 

poaching, human-elephant conflict, as well as diseases that cause animal health declined. To meet 

their needs, elephant wildlife populations require an area abundunt food, sufficiut for canopy  shelter 

and water sources. Their  endemic in Way Kambas National Park  (Syarifuddin 2008). 

 

Way Kambas National Park is lowland forest ecosystem which has an area of 125,621.3 ha (BTNWK 

2011). In the Sumatran elephant conservation efforts, the manager built Way Kambas National Park 

Elephant Conservation Centre  or  also known  as the Elephant Training Center with an area of 400 ha 

operated starting on August 27, 1985 (Mukhtar 2004). The PLG establishment aims to foster and 

increase the elephant population of . Conservation efforts continue to be do made to build ,Prof. Dr. Ir. 

H Rubini Atmawidjaja hospital elephant. Activities undertaken for the preservation of elephants 

include, elephant health, reproduction, security patrols  and the treatment of the elephants. 

 

Prof. Dr. Ir. H Rubini Atmawidjaja Elephant Hospital  is the first in Indonesia that has been officially 

on November 5, 2015. In this hospital, carried out of checking the health of elephant in captivity.  

With the aim of controlling health Elephant Hospital  Sumatran elephants in captivity. therefore 

system and examination of elephants in captivity need to be known. 

 

Elephant medical examination  humans and other animals. Although elephants in Elephant Training 

Center Way Kambas domesticated, wild animals Sumatran elephants remain, therefore some 

elephants can only be controlled by certain people only. to provide health-related information 

elephants need to do the literature study and practice evaluation of  health care system in the Sumatran 

elephant Elephant Hospital Prof. Dr. Ir. Rubini Atmawidjaja, Way Kambas National Park. 




