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EXECUTIVE SUMMARY

Malaysia’s importance as an elephant range State
Malaysia and Indonesia are the only Asian elephant range States to have two
subspecies of Asian elephant, one on the island of Borneo and another on the
Peninsular Malaysia in Malaysia’s case. The Peninsular Malaysia also provides a
home to the largest known-size population of Asian elephants in Southeast Asia –
that in Taman Negara. Malaysia is therefore among the most important of the
species’ range States.

Elephants’ conservation needs
The primary threats to Asian elephants in Malaysia, as elsewhere in Asia, are habitat
loss, fragmentation, and degradation (a reduction in habitat quality); illegal killing
(e.g. for ivory and other products or in retaliation for human–elephant conflict); and
the genetic and demographic problems that result from small population size. It is
clear, therefore, that the conservation of Asian elephants in Malaysia requires:
1. Elephant habitat needs to be protected effectively and the area of secure high-quality
Asian elephant habitat, in priority sites and landscapes, needs to be as large as possible.
In other words, the elephants’ habitat must not be subject to degradation, fragmentation,
or loss; it does not mean that all elephant habitat has to be within protected areas per se
(e.g. national parks or wildlife reserves) although such protected areas are a critical
component of an Asian elephant conservation strategy;
2. The elephants themselves need to be protected effectively, which will require effective
control of illegal killing, captures, and trade in Asian elephants and their parts, especially
ivory, primarily through law enforcement and the proper monitoring and management of
that law enforcement;
3. Effective management (reduction) of human–elephant conflict, so that such conflict is no
longer a threat to Asian elephants and their habitat nor undermining the conservation of
elephants and other species. ‘No longer a threat’ means human–elephant conflict is not
causing population declines, range contractions, or significant reductions in elephant
habitat quality;
4. Regular, reliable monitoring, using best practices, of all priority Asian elephant
populations and their habitat as well as threats and interventions. Monitoring is a vital
part of adaptive management and is essential because without such monitoring it is
impossible to tell whether Asian elephant populations are declining, stable, or increasing;
how they are threatened; or whether conservation interventions are effective;
5. The biology of Asian elephants needs to be much better studied and the results used to
inform conservation actions;
6. Maintenance (and where necessary restoration) of ecologically functional elephant
population densities.

The National Elephant Conservation Action Plan (NECAP)
This National Elephant Conservation Action Plan (hereafter referred to as the
NECAP) was developed to guide Malaysian planners (including politicians), civil
servants, NGOs, biologists, and civil society in their efforts to create the social and
biological conditions that allow elephants to co-exist with humans in the same
landscapes. The following key concepts therefore inform the NECAP:
1. The NECAP was developed to be both ambitious and realistic;
2. Ensuring human–elephant coexistence is a key objective of the entire NECAP;
3. Restoration and maintenance of socially and ecologically functional elephant population
densities is also a key objective;
4. There is an emphasis throughout the NECAP on keeping the present elephant range;
5. Much of the Central Forest Spine (CFS) is treated as three Managed Elephant Ranges
(MERs) with appropriate zonation. The three MERs are centred on three priority sites:
the Belum–Temengor complex, Taman Negara, and the Endau Rompin complex;
6. An evidence-based adaptive management approach to elephant conservation and
management is adopted throughout the NECAP.

The purpose of the NECAP is to provide a focused conservation strategy that lays
out specific actions for the next 10 years (2013–2022) with the overall goal of
securing viable and ecologically functional elephant populations in Peninsular
Malaysia for the next century and beyond. Thus, a clear vision of what is needed and
how to achieve it are both necessary. As such, the NECAP focuses on 10-year goals
and measurable 5-year targets, whilst retaining a focus on the 100-year goals and
vision.
Obviously any conservation plan, in order to be useful, must be practical and in line
with existing policies. To this end, the NECAP was developed within the Malaysian
Government’s existing framework for environmental and biodiversity conservation.
Specifically, the National Policy on Biological Diversity and National Policy on the
Environment set the underlining principles, whilst the National Physical Plan laid out
the spatial framework. The NECAP is a results-driven, adaptive action plan, founded
on the commitment of the Malaysian government and its partners to save Peninsular
Malaysia’s elephants.

A vision for elephant conservation on the Peninsular Malaysia
Recognizing the need for a short ‘punchy’ phrase encapsulating the vision for Asian
elephant conservation in Peninsular Malaysia, the species’ needs as summarized
above were condensed into the following 100-year, Peninsular Malaysia-wide vision
statement:
‘Wild elephants thrive across their current and recoverable range in Peninsular
Malaysia while co-existing with people in ecologically functional landscapes’.
This vision was then used to develop seven 100-year goals and a subset of
thematically related 10-year goals and 5-year targets. The relationship between the
goals and targets is summarized in Table 1 below.

Actions, indicators, and timelines
The conservation interventions (actions), including research that are necessary to
implement the NECAP, which are described herein, all address the threats to Asian
elephants. The primary focus of the NECAP is, therefore, on science-based
conservation action at sites and landscapes (MERs): habitat protection, law
enforcement, human–elephant conflict mitigation, research, monitoring, and
capacity-building. However, while actions at the site and landscape level are
necessary, it is also vital to act outside of these sites at the local, state, and national
scales.
Site- and landscape-based actions include:
Law enforcement in and around sites and landscapes to protect elephants from illegal
killing (and illegal captures) and to protect elephant habitat;
Improvements to protected area and other site-based management;
Land use planning;
Prevention or mitigation of human–elephant conflict (HEC);
Conservation-relevant scientific research;
Monitoring and adaptive management;
Training and capacity-building;
Building local constituencies and increasing political will;
Awareness-raising, advocacy, and policy interventions to address threats to elephants
and their habitat in priority sites and landscapes (MERs).

Non site- and landscape-based actions include:
Reduction in illegal trade in elephants and their parts, especially ivory;
Better habitat protection and land use planning;
Management and monitoring of captive elephant populations;
Influencing national policy and increasing political will;
Dissemination of best practices and awareness-raising.

The NECAP describes, then, those steps which must be taken, by whom, and when,
in order to deliver each 5-year target and 10-year goal and, ultimately, the overall
vision summarized above. Each action is also linked to measurable indicators
against which the progress will be monitored.

Implementation and monitoring of the NECAP
Building on the improved working relationship amongst partners realized through the
creation of the Malaysian Conservation Alliance for Tigers (MYCAT), DWNP will lead
a parallel Malaysian Elephant Alliance to be known as MYGAJAH (Gajah is the
Malaysian language term for elephants) and comprising the following partners in its
advisory council: WCS-Malaysia Program, MEME, MNS, TSEA, WWF-Malaysia,
universities, the UPEN of various states, DTCP, and State and Federal Forest
Departments. To better facilitate close and regular communication between partners,
a MYGAJAH Working Group will be established, with a secretariat, the MYGAJAH
SO. The Working Group’s members will be representatives from the partner
organisations, and the role of the MYGAJAH SO will be to prepare for meetings and
to compile documentation to ascertain progress on a quarterly and annual basis.

The Working Group will meet quarterly to discuss progress with implementing the
NECAP. Besides the quarterly meetings, subsets of the Working Group, consisting
of personnel directly involved in joint projects, may meet more often to, for example,
provide technical advice to partner organisation’s research projects or to provide
timely, ecologically sound information to policy makers on conservation issues
ranging from an Environmental Impact Assessment on a development project in a
critical wildlife corridor area or the management of elephants in human–elephant
conflict situations. Reporting will also be done on an annual basis amongst the
Working Group, which will be chaired by the Ministry of Natural Resources and
Environment.
Thus, MYGAJAH, like MYCAT, will fulfil eight of the strategies in the National Policy
on Biological Diversity as follows:
Strengthen and integrate conservation programs (Strategy V);
Improve the scientific knowledge base (Strategy I);
Exchange of information at the local and international levels (Strategy XIV);
Enhance institutional and public awareness (Strategy XII);
Promote international cooperation (Strategy XIII);
Determine funding mechanisms (Strategy XV);
Encourage private sector participation (Strategy VIII);
Enhance skill, capabilities and competence (Strategy VIII).

Most importantly, however, the success of MYGAJAH will be judged by the rate of
implementation and monitoring of the NECAP.
Much of the value of plans like this NECAP lies in the power of stakeholders to
monitor progress. Thus, the relevant government agencies and their partners
(including NGOs) who will implement the NECAP are expected to provide progress
reports to those who have legal authority.
Formal reporting on the implementing of the NECAP will be conducted annually
during the central stakeholder meeting called by NRE. For the purposes of
transparency, both the logframes used for monitoring and the resolutions from the
annual central NECAP stakeholder meetings will be made available, through the
MYGAJAH e-group or from the MYGAJAH Secretariat, to anyone who requests
progress reports.
Towards the end of the first five-year period (2013–2017), the implementation and
success of the NECAP will be thoroughly reviewed and evaluated against the 5-year
targets by an external conservation auditing team working with the MYGAJAH
Secretariat. The results of this evaluation will form the basis for a major stakeholder
workshop on the work plan for the second five-year period (2018–2022).

Conclusion
Because the challenges to the elephant’s survival are complex, involving multiple
stakeholders, the Department of Wildlife and National Parks Peninsular Malaysia
(DWNP) formulated this NECAP in a participatory manner through a series of
workshops and discussions with NGOs. All those partners have now agreed to
implement the NECAP and by doing so the Malaysian Government and its partners
will secure a bright future for Asian elephants in Peninsular Malaysia.

2. The area of secure high-quality elephant habitat, in priority sites and landscapes, is as
large as possible, and these sites and landscapes are treated as Managed Elephant
Ranges (MER) and connected to other priority sites and landscapes
2.1 No loss of elephant range in any priority site and incompatible human activities and land
uses have been eliminated or very significantly reduced in all priority sites
2.2 All three priority sites are embedded in Managed Elephant Ranges (MERs) and
incompatible human activities and land uses have been reduced significantly in at least
two MERs
2.3 Corridors between priority sites and landscapes (MERs) have been maintained or
recreated
2.4 High priority elephant habitat outside protected areas has been protected [e.g.
unalienated state land to PRF or State PAs]
3. Illegal killing, captures, and the trade in elephant and their parts, especially ivory, is no
longer a threat to Malaysia’s elephants
3.1 Effective law enforcement is in place in and around all priority sites and landscapes
(MERs)
3.2 Best practices for monitoring the trade in elephants and their parts, especially ivory, have
been developed and are in use
3.3 Malaysia is demonstrably effective in its ability to detect and control the illegal trade in
elephants and their parts, especially ivory
3.4 Regular (annual) ETIS and MIKE reporting has been implemented

LONG-TERM GOALS (100-YEAR) AND ASSOCIATED 5-YEAR TARGETS
[The 5-year targets are those that DWNP and its partners will hold themselves accountable for
delivering by the end of 2017; they are the targets that have to be met to achieve the five 10-year
goals (by the end of 2022) but are included under the long-term (100-year) goals to show how
they also contribute to the seven long-term goals and thus the long-term vision. See also the
Logframe (Table 9.2).]
1. Wild Asian elephant populations are at natural densities in priority sites and
landscapes
1.1 Elephant numbers are at natural density or are increasing towards natural density in the
majority of priority sites and landscapes

3. Illegal killing, captures, and the
trade in elephant and their
parts, especially ivory, is no
longer a threat to elephants in
any priority site or landscape

1. Elephant numbers are at
natural density or are
increasing towards natural
density in all priority sites and
landscapes
2. Habitat loss, fragmentation, or
degradation are not threats to
the elephants in any priority
site and landscape

10-YEAR GOALS
[These 10-year goals condense the
seven 100-year goals into a smaller
number of thematically related goals.]

Table 1. Schematic representation of the relationship between the NECAP’s 100- and 10-year goals and the 5-year targets

4. Conflict between humans and elephants is no longer a threat to Asian elephants and
their habitat nor undermining the conservation of elephants and other species
4.1 HEC reduced to tolerable levels in and around all priority sites and landscapes
4.2 Translocations only used for management of very small pocketed (non-viable) elephant
populations
5. Regular, reliable monitoring, using best practices, of all priority elephant populations
and their habitat as well as threats and interventions is in place
5.1 Appropriate methods are being used in all priority sites and landscapes (MERs)
5.2 Government agencies are making effective use of monitoring data for adaptive
management in all priority sites and landscapes
5.3 Effective reporting of the results of monitoring activities to all necessary stakeholders, e.g.
the relevant Federal and State government agencies, CITES/MIKE, and the IUCN/SSC
AsESG, is occurring at appropriate frequencies
5. Best practices are
demonstrably informing
elephant management in
Peninsular Malaysia

4. Conflict between humans and
elephants is no longer a threat
to elephants and their habitat in
any priority site or landscape

FOREWORD

The National Elephant Conservation Action Plan (NECAP) is part of the
government’s strategic approach towards protecting wildlife and biodiversity in
Malaysia. Like other charismatic species worldwide, wild elephants are very
important to Malaysia. It has important ecological, cultural, and as well national roles
to Malaysians.
As Malaysia approaches its developed country aspirations in 2020, I believe that it is
vitally important that our wild elephant population continues to be well managed and
conserved. This is part of the combined conservation and development balance that
we must seek and continue to pursue. NECAP’s objectives are in line with the
implementation of the Master Plan for Ecological Linkages of the Central Forest
Spine (CFS) as it enables us to maintain a native-forest wildlife corridor spanning
four forest complexes within the states of Peninsular Malaysia. This native-forest
wildlife corridor enables all wildlife a chance to move and helps enable the
population to be maintained as a contiguous unit as opposed to fragmented
populations that then suffer from DNA bottlenecking or a collapse due to in-breeding
within a small population.
Malaysia has several existing elephant conservation activities or programs. This is
carried out by the Department of Wildlife and National Parks (DWNP) of Peninsular
Malaysia itself and in collaboration with partners, including NGOs, affected rural
communities and academic institutions, As conservation aims for protecting wildlife
and biodiversity into the future, I encourage engagement with science and
technology as this helps inspire new approaches for conserving wild elephants.
DWNP and partners have a challenging role in ensuring that the wild populations of
elephants continue to be viable and healthy within the CFS landscape. I thank the
authors for this far-sighted document and we looks forward to the challenge of
managing and protecting one of the largest populations of wild elephants in
Southeast Asia.

Datuk Seri Palanivel a/l k. Govindasamy
Minister, Ministry of Natural Resource and Environment

FROM THE DESK OF THE SECRETARY
GENERAL

The Ministry of Natural Resources and Environment (NRE) aims to ensure that
Malaysia’s natural resources and biodiversity assets are managed sustainably while
contributing to national social and economic development objectives, including those
beyond conservation under the national slogan of “People First, Performance Now”.
This National Elephant Conservation Action Plan (NECAP) builds on existing
national policy such as habitat protection at the Central Forest Spine, to give a vision
for elephant populations to thrive, and I congratulate the DWNP for the production of
this fine document. This plan provides for a collaborative scientific management
process involving Department of Wildlife and National Parks of Peninsular Malaysia
(DWNP) working with partner agencies and non-Governmental organisations, as
envisaged under the Malaysian government's Transformation Agenda.
Successful execution of the best practices for management of elephant populations
will contribute to the National Key Result Area (NKRA): Raising Living Standards of
Low Income Household, through reducing human–elephant conflict at the forestvillage boundaries, improving habitat for elephants and lowering economic losses for
villagers.
I congratulate the DWNP and the contributors for producing this action plan and urge
all parties to work together to make sure the plan becomes reality.

Dato’ Seri Zoal Azhar Yusof
Secretary General, Ministry of Natural Resource and Environment

PREFACE

The National Elephant Conservation Action Plan (NECAP) was produced through
feedback, perspectives, engagement and input from various important stakeholders
with vast experience in elephant management in Peninsular Malaysia. It is also
currently the most updated Action Plan, having had input from chairs of The
International Union for Conservation of Nature (IUCN) Species Survival
Commission’s Asian Elephant Specialist Group, wildlife biologists, elephant
conservationists, local and foreign scientists, and academicians. It is intended to be
bench-marked to international standards.
A major concern for DWNP is the continued displacement of elephants from their
habitat. Furthermore, the threats to wild elephants are varied. These threats range
from protecting current and future wild populations from poachers, reducing
retaliatory killings and potential loss of movement for these animals if their natural
habitats are fragmented or isolated.
In the long term, the idea of a Managed Elephant Range (MER) where viable
populations of elephants will be able to live in harmony with humans has to be
considered and translocation will be the last option. To fully realize the MER strategy
as outlined in this document, the implementation of Master Plan for Ecological
Linkages of the Central Forest Spine (CFS) has to be given every opportunity to
succeed. With the full of the plan implementation, it is hoped that it will give greater
protection of wild elephants and their habitats in Malaysia.

Dato’ Abd Rasid Samsudin
Director General, Department of Wildlife and National Parks Peninsular Malaysia.
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1.0 INTRODUCTION

1.1 Why do elephants need to be saved?
1.1.1 Overview of the status and conservation needs of elephants in
Asia
1.1.1.1 Inclusion in CITES Appendices and the IUCN Red List of Threatened
Species
The Asian elephant (Elephas maximus) has been included in CITES Appendix I
since 1975. Listing in Appendix I effectively bans all international commercial trade in
a species and its products (such as ivory) among Parties to the Convention. Asian
elephants are also listed as Endangered (A2c; ver 3.1) in the 2011 IUCN Red List of
Threatened Species (Choudhury et al. 2008). The rationale behind the endangered
status is an inferred population size reduction of at least 50% over the last three
generations, based on a reduction in the species’ area of occupancy and the quality
of its habitat. Although there are few accurate data on historical population size, from
what is known about trends in habitat loss or degradation and other threats including
poaching, an overall population decline of at least 50% over the last three
generations (estimated to be 60–75 years, based on a generation time estimated to
be 20–25 years) seems realistic. In addition, Sumatran elephants (E. m. sumatranus)
are listed as Critically Endangered in the IUCN Red List (Gopala et al. 2011).
1.1.1.2 Geographic range
Asian elephants formerly ranged from West Asia along the Iranian coast into the
Indian subcontinent, eastwards into Southeast Asia, including Sumatra, Java, and
Borneo, and into China at least as far as the Yangtze-Kiang rivers. This former range
covered over 9 million km² (Sukumar 2003). Asian elephants have been extinct in
West Asia, Java, and most of China for several hundred years. Even within its
surviving range in South and Southeast Asia, the species has been in retreat for
hundreds if not thousands of years, and generally survives only in highly fragmented
populations (Olivier 1978a; Sukumar 2003; Blake & Hedges 2004). Asian elephants
still occur in isolated populations in 13 range States, with an approximate total range
area of 878,639 km² (data from WCS/WWF/AsESG mapping and strategic planning
workshops in 2008; Figure 1.1), which represents only about 10% of the 8,613,003
km² historical range for the species as defined by Santiapillai and Jackson (1990).
Thus about 90% of the species’ historical range has been lost. Asian elephants now
occur in Bangladesh, Bhutan, India, Nepal, and Sri Lanka in South Asia and
Cambodia, China, Indonesia (Kalimantan and Sumatra), the Lao People’s
Democratic Republic, Malaysia (Peninsular Malaysia and Sabah), Myanmar,
Thailand, and Viet Nam in Southeast Asia. Feral populations occur on some of the
Andaman Islands (India) and perhaps in Borneo (see Section 2.1).
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1.1.1.3 Population size and trend
The most recent ‘estimate’ for the global population size of the Asian elephant was
41,410 to 52,345 animals (Sukumar 2003; Table 1.1). The estimated population size
for each country according to Sukumar (2003) is shown in Table 1.2. More recent
data on the status of Asian elephants in the 13 range States were summarized by
the AsESG in 2008 (Choudhury et al. 2008) and have been updated for inclusion as
Table 1.3.
Blake and Hedges (2004) and Hedges (2006) argue that the oft-repeated global
population ‘estimate’ of about 40,000 to 50,000 Asian elephants is no more than a
crude guess, which has been accepted little-changed for a quarter of a century (see
Table 1.1). They further argue that, with very few exceptions, all that is really known
about the status of Asian elephants is the location of some (probably most)
populations, in some cases with a crude idea of relative abundance. For large parts
of the species’ range, the location of the populations, or indeed whether they are still
extant, remains unknown. Differences of opinion regarding the status of Asian
elephants are due in part to the difficulty in counting elephants in dense vegetation in
difficult terrain, different (and sometimes inappropriate) survey techniques being
used in different places, and a too-widely held belief that population monitoring is
unimportant. Nevertheless, whatever the error margins, it appears almost certain that
over 50% of the remaining wild Asian elephants occur in India.
The overall trend of the Asian elephant population has been downwards, probably
for centuries. This remains the case in most parts of its range, but is especially true
in most of the countries of Southeast Asia. Within India, there is evidence that the
large population in the Western Ghats in the south of the country has been
increasing in recent years due to improved conservation effectiveness (Karanth pers
comm.).
1.1.1.4 Threats to Asian elephants and the species’ conservation needs 1
Overview of the threats to Asian elephants
The greatest threats to Asian elephants are habitat loss, fragmentation, and
degradation (a reduction in habitat quality); illegal killing (e.g. for ivory and other
products or in retaliation for human–elephant conflict); and the genetic and
demographic problems that result from small population size and isolation
(Leimgruber et al. 2003; Sukumar 2003; Hedges 2006; Choudhury et al. 2008).
Asian elephants live in the region of the world with the densest human population,
which continues to grow at a rate of between 1–3% per year. Because elephants
require much larger areas of natural habitat than most other terrestrial mammals in
Asia, they are one of the first species to suffer the consequences of habitat
fragmentation and destruction. This loss of habitat leads in turn to increasing
conflicts between humans and elephants when elephants eat or trample crops, and
injure or kill people. Hundreds of people and elephants are killed annually as a result
1

Please note that threats to elephants in Peninsular Malaysia are discussed in detail in Section 2 of
this Action Plan.
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of such conflicts. The long-term future of elephants outside protected areas, as well
as in some protected areas, is therefore inextricably linked to mitigating human–
elephant conflicts, and this is one of the largest conservation challenges in Asia
today (Sukumar 1992, 2003; Hedges 2006).
It has been argued that poaching is a relatively minor threat to Asian elephants
because some males and all females lack tusks. However, the reality is that
elephants are poached for a variety of other products (including meat and leather) in
addition to ivory, and poaching is now acknowledged as a threat to the long-term
survival of some Asian elephant populations. Nevertheless, reliable estimates of the
number of Asian elephants killed illegally and the quantities of ivory and other body
parts collected and traded are scarce (Sukumar et al. 1998; Milliken 2005). It is also
important to note that selective removal of tuskers has several implications for the
affected populations: sex ratios obviously become highly female biased, genetic
variation is reduced, and fecundity and recruitment may decline (Sukumar et al.
1998; Sukumar 2003).
An additional threat to Asian elephants is the illegal international trade in live wildcaught elephants, particularly for the tourist trade in Thailand. For example, it is
known that elephants have been smuggled out of Myanmar into Thailand, including
240 smuggled into Thailand in an 18-month period (Shepherd & Nijman 2008), which
suggests the threat is significant at least for the Myanmar population. More data are
needed to set this threat in its proper context.
Finally, while not a threat as such, it is important to recognize that the current paucity
of basic knowledge about the biology of Asian elephants often hinders effective
conservation of the species.
Overview of the species’ conservation needs
Considering the threats summarized above, it is clear that the conservation of Asian
elephants requires:
1. Elephant habitat to be protected effectively and the area of secure high-quality Asian
elephant habitat, in priority sites and landscapes, to be as large as possible. Elephant
habitat protected effectively here means that the animals’ habitat is not subject to
degradation, fragmentation, or loss; it does not mean that all elephant habitat has to be
within protected areas per se (e.g. national parks or wildlife reserves) although such
protected areas are a critical component of an Asian elephant conservation strategy
(also see the description of Managed Elephant Ranges [MERs] in Section 3.5.2 and in
the Glossary).
2. The elephants themselves to be protected effectively, which will require effective control
of Illegal killing, captures, and trade in Asian elephants and their parts, especially ivory,
primarily through law enforcement and the proper monitoring and management of that
law enforcement.
3. Effective management (reduction) of human–elephant conflict, so that such conflict is no
longer a threat to Asian elephants and their habitat nor undermining the conservation of
elephants and other species. ‘No longer a threat’ means human–elephant conflict is not
causing population declines, range contractions, or significant reductions in elephant
habitat quality.
4. Regular, reliable monitoring, using best practices, of all priority Asian elephant
populations and their habitat as well as threats and interventions. Monitoring is a vital
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part of adaptive management and is essential because without such monitoring it is
impossible to tell whether Asian elephant populations are declining, stable, or increasing;
how they are threatened; or whether conservation interventions are effective.
5. The biology of Asian elephants needs to be much better studied and the results used to
inform conservation actions.
6. Maintenance (and where necessary restoration) of ecologically functional elephant
population densities. It is here assumed that ecologically functional densities 2 result in
populations that are larger than minimum viable populations 3 and that such populations
also preserve the entire range of normal social and behavioural interactions.

1.1.2 The importance of wild elephants
Asian elephants are the largest living land animals in Asia and are an icon of the wild
and of humans’ interactions with nature (e.g. they are both worshipped as Gods and
tamed and used as working animals). It has been said that one can start from
Ganesha (the Hindu elephant-headed deity) and work from there in an unbroken line
to almost any aspect of Indian culture; similar observations could be made about the
role of elephants in the cultures of many other countries in Asia; e.g., royal families in
Malaysia (including the current Agung or King) also rode on elephants in important
processions or had elephants as part of their royal crests. In addition, Asian
elephants are obvious channels for people to express their love for and fascination
with nature: one only has to think of the number of children’s books and toys with
elephant themes, the passions roused by the ivory trade debate, or the number of
people volunteering at elephant ‘orphanages’ in Thailand and Sri Lanka.
Asian elephants have tremendous economic importance as a result of human–
elephant conflict and its effect on human food security (negative) and by providing a
major draw for (eco) tourists (positive).
Asian elephants can and do fulfil an obvious ‘flagship’ role because the significant
conservation effort they attract (e.g. anti-poaching patrols) helps conserve many
other species for which it is more difficult to raise funds (even if it is difficult to
quantify the actual beneficial impact this role provides).
Finally Asian elephants play many important biological roles. For example, their role
in ecosystem function includes acting as ‘ecosystem engineers’ by creating a
network of trails through forests, maintaining clearings, keeping saltlicks open and
the like. They also play a major role in grassland/scrub/forest dynamics and nutrient
cycles (e.g. as a result of producing on average 16–18 large dung-piles per 24hours). Asian elephants probably play a major seed dispersal and seed predation
role too, albeit one that is probably rather less significant than that played by African
elephants. For these and related reasons (especially the fact that they need very
large areas) conserving elephants – if by that we mean (as we should) conserving
elephants at natural densities – helps us conserve whole ecosystems and the
myriads of species and species interactions contained within those ecosystems.
2

Ecologically functional populations are populations that are of sufficient size to fulfil their ecological
roles.
3
A minimum viable population (MVP) is the smallest isolated population that has a specified statistical
chance (e.g. 95%) of remaining extant for a specified time (e.g. 500 years) in the face of foreseeable
demographic, genetic, and environmental stochasticity, plus natural catastrophes.
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Asian elephants are also of tremendous evolutionary significance: they belong to a
monotypic genus and are the only extant member of the order Proboscidea and
family Elephantidae in Asia – there is no other animal similar to the elephant in Asia.
Asian elephants are also more closely related to the extinct Mammuthus (mammoth)
than to the extant African Loxodonta (Corbet & Hill 1992). Thus it can be argued that
conserving Asian elephants helps conserve more of the ‘tree of life’ than, say,
conserving a species from a genus containing many other species.
In conclusion, there is no doubt that the Asian elephant’s ‘iconic’ nature helps to
attract the substantial international support from governments, the public, NGOs,
international treaties, corporations, and private donors that is necessary for effective
conservation.

1.1.3 Ethical reasons for conserving elephants
All living things deserve our respect. However, because of the elephants’
intelligence, complex social lives, and apparent ability to feel emotions, they belong
to a small groups of species (e.g. elephants, great apes, and whales) for which the
ethical reasons for species conservation are particularly powerful.

1.2 What is covered by this Action Plan
This Action Plan covers all of Peninsular Malaysia; it does not include Sabah. The
Action Plan also focuses on the conservation of wild elephants: it does not cover in
any detail the management and welfare of elephants in zoos, circuses, or elephant
camps except in those circumstances where the management of captive elephants
affects the conservation and management of wild elephants, which is therefore
discussed in more detail below.
Captive elephants are often referred to as domestic elephants but this is a
misnomer. As Kurt and Mar (2003) and others have argued, so-called domestic
elephants are not domestic animals in the same way that dairy cattle, for example,
are domestic animals. Perhaps the most important difference is that they are not
selectively bred for particular characteristics as is the case with cattle, sheep, or
horses for example (Clutton-Brock 1981; Price 1984; Clutton-Brock 1992). Indeed,
most captive Asian elephants are wild-caught, and many of the elephants born in
captivity in the range states were sired by wild males (Kurt & Mar 2003). Domestic
elephants should therefore be thought of as captive wild animals and treated as
such.
Within the Asian range states there are elephant populations in timber camps that
are reported to be self-sustaining or growing (e.g. Sukumar et al. 1997; Taylor &
Poole 1998), but historically captive populations have been a drain on wild
populations and continue to be in some areas, notably Myanmar (e.g. Shepherd
2002; Leimgruber et al. 2008). While in Indonesia large numbers of elephants are
still removed from the wild and taken to Elephant Training Centres (Hedges et al.
2005; Hedges et al. 2006; Mikota et al. 2008).
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Another serious concern is that ivory from captive elephants (e.g. from trimmed
tusks) finds its way onto the markets. For example, Thai law allows trade in ivory
from captive Asian elephants and this loophole is being exploited by dealers. As a
result tens of thousands of ivory products of doubtful origin are continuously and
openly for sale throughout Thailand (Milliken 2004). Captive elephants and details of
their tusks should therefore be registered with the appropriate government
authorities to prevent such abuses. Indeed, the urgent need for all captive Asian
elephant populations to be properly registered has long been recognized, not just to
prevent the ‘laundering’ of illegal ivory but to protect captive elephants from abuse
and to facilitate better management (Lair 2002).
Captive elephants have provided ready subjects for study, and many of these
studies have provided valuable insights into the basic biology of Loxodonta and
Elephas that have benefited wild elephants (see examples in Riddle et al. 2003). In a
similar vein, captive elephants have allowed biologists and veterinarians to develop
and practice techniques in ways that would be impossible with wild elephants. For
example, the discovery of infrasonic communication in captive elephants has
suggested new ways of counting forest elephants using their calls (Payne et al.
2003). Experiments with captive elephants have allowed comparisons between DNA
extracted from the blood and feces of the same animals, and these have shown that
reliable non-invasive genotyping of individuals is possible (Fernando et al. 2003b).
Fecal DNA can therefore be used by biologists to answer important questions about
the genetic viability of small elephant populations or to count elephants using the
powerful techniques of capture–recapture statistics (Eggert et al. 2003; Ahlering et
al. 2011; Hedges et al. 2013).
In the range States, captive elephants have been used to chase crop-raiding wild
elephants, to patrol protected areas, and for ecotourism including elephant-back
wildlife-watching (Santiapillai & Jackson 1990). Wild-caught captive elephants have
been used to study defecation rates of elephants foraging freely on natural diets in
wild elephant habitat, and this information has been used to help biologists count
wild elephants in forests by allowing them to convert estimates of dung abundance
into estimates of elephant abundance (Hedges et al. 2005). Methods to determine
the age of wild elephants from dung dimensions have also been developed using
captive elephants held in camps in the range States (e.g. Reilly 2002).
Finally, the existence of large numbers of captive wild-caught elephants in Asia
raises the possibility that these animals could be returned to the wild, perhaps in
areas where wild elephant populations have been lost. However, there are risks
associated with such reintroductions. For example, elephants that are used to being
close to humans could become fearless crop raiders, and experimental releases are
needed to evaluate the feasibility of such reintroductions (Sukumar 2003). However,
Hedges (2006) argues that reintroducing captive elephants is not currently a
conservation priority for Asian elephants: protecting the remaining wild populations
and their habitat is a much higher priority.
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Figure 1.1. Asian elephant range showing all Confirmed, Possible, and Recoverable
range categories plus the historical range (source: WCS/WWF/AsESG mapping and
strategic planning workshops, October 2008).
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Population ‘estimates’
Minimum Probable Maximum
28,000
23,000

–
–

42,000
41,000

34,470

–

53,710

34,390
35,000

–
–

56,045
50,000

34,594

42,705

50,998
identified
as
‘speculative
numbers’

34,594

–

50,998

41,410
Unknown

–
Unknown

52,345
Unknown

Area of Year
Source
elephant
range
(km²)
– 1978 Olivier (1978a)
– 1982 Shoshani and
Eisenberg (1982)
– 1990 Santiapillai and
Jackson (1990)
436,230 1992 Sukumar (1992)
– 1995 WWF (2002a), who
note that the data are
based on 1995 ‘rough
estimates’ and that
several populations
have experienced
steep declines since
that time
– 2000 Kemf and Santiapillai
(2000), the authors
cite the IUCN/SSC
Asian Elephant
Specialist Group
(AsESG) as the
source of their data
and warn that almost
all figures are very
approximate
– 2000 WWF (2002b), who
cite the AsESG as
their source and note
that all figures are
very approximate
486,800 2003 Sukumar (2003)
878,639 2008 2008 WCS/
WWF/AsESG
mapping and strategic
planning workshops

Table 1.1. Published ‘estimates’ of the total (global) wild Asian elephant population
(modified and updated from Blake and Hedges (2004)).
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South Asia
Bangladesh
Bhutan
India
Nepal
Sri Lanka

‘Estimate’
Southeast Asia
150–250 Cambodia
250–500 China
26,390–30,770 Indonesia
Lao People’s
100–125 Democratic
Republic
2,500–4,000 Malaysia
Myanmar
Thailand
Viet Nam

‘Estimate’
250–600
200–250
2,400–3,400
500–1,000
2,100–3,100
4,000–5,000
2,500–3,200
70–150

Table 1.2: Estimated population sizes for Asian elephant populations from Sukumar
(2003); more recent data can be found in Table 1.3.
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Range State

Status

Bangladesh

In Bangladesh, the species was once widespread, but today it
is largely restricted to areas that are relatively less accessible
to humans, mainly Chittagong and the Chittagong Hill Tracts in
the southeast. In addition, some animals periodically visit the
New Samanbag area of Maulvi Bazar District under the Sylhet
Forest Division in the north-east of the country, coming from
the neighbouring Indian states of Tripura, Meghalaya, and
Assam.

Bhutan

In Bhutan, all the existing elephant populations are found along
the border with India. They are reported from Royal Manas
National Park, Namgyal Wangchuk Wildlife Sanctuary, Phipsoo
Wildlife Sanctuary, and the Reserve Forests, such as Khaling
Wildlife Sanctuary, Dungsum, and Mochu. In the past,
elephants made seasonal migrations from Bhutan to the
grasslands of India during the wetter summer months of May to
October, returning to their winter range in Bhutan from
November. Now these movements are restricted as a result of
loss of habitat on the Indian side and fragmentation of habitat
on the Bhutan side.

Cambodia

In Cambodia, elephants are primarily found in the mountains of
the south-west and in Mondulkiri and Ratanakiri Provinces.
Recent surveys in Mondulkiri Province suggest that important
numbers may remain in that area (Pollard et al. 2007; WWF
unpub. data). Elsewhere, Asian elephants persist in Cambodia
in only small, scattered populations (Duckworth & Hedges
1998).

China

In China, Asian elephants once ranged widely over much of
southern China, including the Fujiang, Guangdong, and
Guangxi Provinces (Smith & MacKinnon 2008). The species
was extirpated in southern Fujiang and northern Guangdong
during the 12th century, but evidence indicates persistence in
Guanxi into the 17th century (Smith & MacKinnon 2008). All
that now remains of this once widespread elephant population
in China is the remnant in Yunnan where the species survives
in small numbers in three prefectures: Xishuangbanna, Simao,
and Lincang.

India

Once widespread in India, the species is now restricted to four
general areas: north-eastern India, central India, north-western
India, and southern India. In north-eastern India, the elephant
range extends from the eastern border of Nepal in northern
West Bengal through western Assam along the Himalaya
foothills as far as the Mishmi Hills. From here it extends into
eastern Arunachal Pradesh, the plains of upper Assam and the
foothills of Nagaland. Further west, it extends to the Garo Hills
of Meghalaya through the Khasi Hills, to parts of the lower
Brahmaputra plains and Karbi Plateau. Elsewhere in the south
in Tripura, Mizoram, Manipur, and the Barak valley districts of
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Range State

Status
Assam, isolated herds occur (Choudhury 1999). In central
India, highly fragmented elephant populations are found in the
States of Orissa, Jharkhand and the southern part of West
Bengal, with some animals wandering into Chattisgarh. In
north-western India, the species occurs in six fragmented
populations at the foot of the Himalayas in Uttaranchal and
Uttar Pradesh, ranging from Katerniaghat Wildlife Sanctuary in
Bahraich Forest Division in the east, to the Yamuna River in the
west. In southern India, elephants occur in the hilly terrain of
the Western Ghats and in parts of the Eastern Ghats in the
States of Karnataka, Kerala, Tamil Nadu, and, relatively
recently, Andhra Pradesh. There are eight main populations in
southern India, each fragmented from the others: northern
Karnataka; the crestline of Karnataka–Western Ghats; Bhadra–
Malnad; Brahmagiri–Nilgiris–Eastern Ghats; Nilambur–Silent
Valley–Coimbatore;
Anamalais–Parambikulam;
Periyar–
Srivilliputhur; and Agasthyamalais.

Indonesia

On Sumatra, the elephant was once widespread, but now
survives only in highly fragmented populations. In the mid1980s, 44 discrete elephant populations were known to exist in
Sumatra’s eight provinces, 12 of these were in Lampung
Province (Blouch & Haryanto 1984; Blouch & Simbolon 1985).
However, by 2003 only three of Lampung’s 12 populations
were extant (Hedges et al. 2005). An unknown number of
Sumatra’s other elephant populations remain (Blake & Hedges
2004), and those that do are threatened by habitat loss and
poaching, as a result of conflict with humans (Santiapillai &
Jackson 1990; Hedges et al. 2005). Nevertheless, the island is
thought to hold some of the most significant populations
outside of India. For example, recent surveys in Lampung
Province’s two national parks, Bukit Barisan Selatan and Way
Kambas, produced population estimates of 498 (95% CI=[373,
666]) and 180 (95% CI=[144, 225]) elephants, respectively
(Hedges et al. 2005). Bukit Barisan Selatan NP is therefore a
critically important area for Asian elephant conservation. In
Kalimantan, elephants occur only in the Upper Sembakung
River in Tindung District, but the origin of the elephants of
Borneo remains unclear and the subject of debate.

Lao People’s
Democratic
Republic

In the Lao People’s Democratic Republic, elephants remain
widely but very patchily distributed in forested areas, both in the
highlands and lowlands. Two important and likely viable
populations are known, one in Xaignaboli Province west of the
Mekong and one on the Nakai Plateau. The Nakai population
contained 132 (95% CI=[120,149]) elephants in 2006 (Hedges
et al. 2007; Hedges et al. 2013). Other potentially important
elephant populations occur in Phou Phanang and Phou Khao
Khoay in Vientiane Province; Phou Xang He in Savannakhet
Province; Dong Ampham and Dong Khanthung, including Xe
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Range State

Status
Pian, close to Cambodian border; and Nam Et, Nam Xam,
Phou Dendin, and Nam Ha in the north, close to the Viet Nam
and Chinese borders.

Malaysia

In Peninsular Malaysia, the species is now mainly restricted to
three major population centres: the Belum–Temengor complex,
Taman Negara, and the Endau Rompin forest complex; Taman
Negara had an estimated population of 631 (95% CI=[436,
915]) elephants in 2007 (Hedges et al. 2008); Endau Rompin
had an estimated 135 (95% CI=[80, 225]) elephants in 2008
(Gumal et al. 2009). On Borneo, elephants only occur in the
lowlands of the north-eastern part of the island in the Malaysian
State of Sabah and adjacent parts of Kalimantan (Indonesia).
In Sabah, they occur in forested areas in the south, centre, and
east of the State in the following Districts: Kinabatangan,
Sandakan, Beluran, Lahad Datu, Tawau and Pensiangan.

Myanmar

The Asian elephant has a wide but highly fragmented and
poorly-known distribution in Myanmar. The five main areas of
elephant abundance are: the Northern Hill Ranges, the
Western Hill Ranges, Pegu Yoma (central Myanmar),
Tenasserim Yoma (in the south, bordering Thailand) and Shan
State or eastern Yoma.

Nepal

In Nepal, elephants were once widespread in the lowland Terai,
but are now restricted to a few protected areas along the
border with India: Royal Chitwan National Park, Parsa Wildlife
Reserve, Royal Bardia National Park and Royal Suklaphanta
Wildlife Reserve, and their environs. There is some movement
of animals between these protected areas, and between Bardia
National Park and the adjacent parts of India.

Sri Lanka

The species was once found throughout Sri Lanka, but today
elephants are restricted mostly to the lowlands in the dry zone
where they are still fairly widespread in north, south, east,
north-western, north-central and south-eastern Sri Lanka; but
with the exceptions of small remnant populations in the Peak
Wilderness Area and Sinharaja Area, elephants are absent
from the wet zone of the country. The species continues to lose
range to development activities throughout the island.

Thailand

In Thailand, the species occurs mainly in the mountains along
the border with Myanmar, with smaller fragmented populations
occurring in the peninsula in the south (in several forest
complexes, south to the border with Malaysia); in the northeast
(in the Dong Phaya Yen-Khao Yai forest complex, including
Khao Yai National Park and the Phu Khieo-Nam Nao forest
complex); and in the east (in a forest complex composing the
Khao Ang Runai Wildlife Sanctuary, Khao Soi Dao Wildlife
Sanctuary, Khao Khitchakut National Park and Khao Cha Mao
National Park).
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Status

Viet Nam

In Viet Nam, only a small population persists now. In the
northern part of the country there are no elephants left, barring
occasional wanderers into Son La from the Lao People’s
Democratic Republic. In the central and southern parts of the
country, very small isolated populations may remain in the Dak
Lak, Nghe An, Quang Nam, Dong Nai and Ha Tinh Provinces.

Table 1.3: Status of Asian elephant populations (adapted and updated from
Choudhury et al. (2008)).
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2.0 BACKGROUND

2.1 Asian elephant biology: a brief review
2.1.1 Systematics and taxonomy
Asian elephants (Elephas maximus) belong to a monotypic genus and are the only
extant member of the order Proboscidea and family Elephantidae in Asia. Elephas is
more closely related to the extinct Mammuthus (mammoth) than to the extant African
Loxodonta (Corbet & Hill 1992).
While subspecies taxonomy of Elephas maximus has varied among authors, the
most recent treatment (Shoshani & Eisenberg 1982; Shoshani & Tassy 2005)
recognizes three subspecies: E. m. indicus on the Asian mainland, E. m. maximus
on Sri Lanka, and E. m. sumatranus on the Indonesian island of Sumatra. Borneo’s
elephants have often been included in E. m. indicus (Shoshani & Eisenberg 1982) or
E. m. sumatranus (Medway 1977) but see de Silva (1968), Fernando et al. (2003a),
and Cranbrook et al. (2007) for discussion of whether the elephants of Borneo are
indigenous to the island. Reports that Borneo’s elephants are ‘pygmies’ are
unfounded: their body size is no different from that of other Southeast Asian
elephants. The subspecies designations were based primarily on body size and
minor differences in coloration, plus the fact that E. m. sumatranus has relatively
larger ears and an extra pair of ribs (Shoshani & Eisenberg 1982). The Sri Lankan
subspecies designation is weakly supported by analysis of allozyme loci (Nozawa &
Shotake 1990), but not by analysis of mitochondrial DNA (mtDNA) sequences (Hartl
et al. 1996; Fernando & Lande 2000; Fleischer et al. 2001). However, current
patterns of mtDNA variation suggest that the Sumatran subspecies is monophyletic
(Fleischer et al. 2001), and consequently this taxon could be defined as an
evolutionarily significant unit (ESU; Ryder 1986). This suggests that Sumatran
elephants should be managed separately from other Asian elephants in captivity,
and is also an argument for according particularly high priority to the conservation of
Sumatran elephants in the wild. The status of evolutionarily significant unit has also
been suggested for the Bornean elephants (Fernando et al. 2003a; but see above).
Two other proposed subspecies E. m. asurus and E. m. rubridens are extinct. A
definitive subspecific classification awaits a detailed range-wide morphometric and
genetic study.

2.1.2 Physical characteristics
Elephants are among the few megaherbivores – plant-eating species that reach an
adult bodyweight in excess of 1,000 kg – that are still extant (Owen-Smith 1988).
Asian elephants are, however, typically smaller than African elephants (Loxodonta
africana), although there is some overlap in size. Several other physical features
also distinguish the two species: Asian elephants have smaller ears and their backs
are more rounded, so that the crown of the heads is the highest point of the body;
they have more hair; their hind foot has four nails rather than three; and the trunk of
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the Asian elephant has just a single finger-like process at the tip, whilst the trunk of
the African elephant has two such processes.
The elephant’s trunk is, anatomically, a fusion between its nose and upper lip. The
trunk is remarkably sensitive, flexible, and manoeuvrable, as well as being
immensely strong. It contains no bone or cartilage, but is principally composed of
muscle, comprising a total of about 150,000 separately moveable muscle units. Two
nostrils run the entire length of the trunk. The trunk is used for a wide variety of
functions including feeding, vocalization, bathing, and fighting (Shoshani &
Eisenberg 1982; Marchant & Shoshani 2007).
Asian elephants weigh 90–120 kg at birth. Unlike other mammals, they continue to
grow well into adult life. The two sexes initially grow at the same rate but in males
there is a marked acceleration in growth after puberty leading to great differences in
the size of mature males and females: adult males (bulls) are taller than and can be
twice as heavy as adult females (cows). Females cease growth at 25–30 years,
males at 35–45. Fully-grown Asian elephants typically weigh 2,000–3,000 kg for
females and 4,000–5,000 kg for males, and stand 2–3.2 m high at the shoulder. In
some areas, a fully-grown adult male in healthy condition can reach 6,000 kg
(Shoshani & Eisenberg 1982; Sukumar 2003).
Elephant skin is creased and folded, covered in projections known as papillae, and is
dry to the touch. Elephant skin (all taxa) can be up to 3 cm thick and varies in nature
from the ‘studded’ skin of the forehead, legs, flanks, and rump to the ‘bumpy’ skin of
the shoulders, neck, cheeks, and trunk to the smooth skin of the ears, eyelids, and
lips. Asian elephant skin is grey in colour but may be depigmented on the trunk,
ears, head, and neck, and thus appear pinkish. Calves have a covering of reddishbrown or black downy hair that is later replaced by short soft bristles (Bekoff &
Laursen 1978; Shoshani & Eisenberg 1982).
One of the most notable features of the elephants are the modified incisor teeth,
which are known as tusks. However, only some male Asian elephants have tusks,
whilst females have small ‘tushes’ instead, that are seldom visible. Tuskless males
are known as mukhnas, and are particularly common in Sri Lanka. Deciduous tusks
are replaced by permanent tusks within 6 to 12 months of birth. Permanent tusks are
composed of dentine (ivory) and continue to grow – by addition of dentine –
throughout the elephants’ life (by up to c. 15 cm a year). About a third of the tusk’s
length is buried within a socket in the elephant’s skull. The tusks are solid, except the
upper part within the socket, where there is a pulp cavity. The tusks of a large male
can extend 200 cm in total length and weigh 50 kg each, although such figures are
rare nowadays. Elephant ivory can be identified by a pattern of criss-crossing lines,
that divide it into diamond-shaped patterns when seen in transverse section, and
which become progressively smaller towards the centre of the tusk; this pattern is
unique to the Proboscidea (Bekoff & Laursen 1978; Shoshani & Eisenberg 1982;
Sukumar 2003).
In addition to the incisors, elephants have 12 premolars (3 on each side of each jaw)
and 12 molars (3 on each side of each jaw). The dental formula for both Asian and
African elephants is i 1/0, c 0/0, p 3/3, m 3/3, total = 26. The cheek teeth, which in
practice are all referred to as molars, are unlike those of most mammals since they
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move forward as they grow. As each tooth wears out it is replaced by one behind it
until the last molar wears out and the elephant dies of starvation. Each molar has
multiple roots and a flattened crown that wears down to a ridge-patterned grinding
surface. Elephant cheek teeth can be very large, with weights of over 5 kg recorded
for molars (Bekoff & Laursen 1978; Shoshani & Eisenberg 1982).
Elephants generally walk or jog at c. 2–10 km/h but a charging animal can attain
speeds in excess of 48 km/h (Scott 1973). Elephants can climb up and down
remarkably steep slippery slopes. They are also adept swimmers using the trunk as
a snorkel.
Elephants have relatively poor vision, but highly developed senses of taste and
smell. They obtain chemical cues by using their trunks to touch each other’s genitals,
mouths, temporal glands, and urine. They also often lift their trunks, testing the air for
the scent of other animals in the vicinity. It is very likely that they can identify different
individual elephants from these cues. Elephants also have acute hearing and are
highly vocal, communicating through a wide variety of vocalizations. Their auditory
communication extends down into the infrasound (low frequency) range inaudible to
humans. Low frequency sound is less subject to environmental attenuation, and
elephant rumbles and infrasound are audible to other elephants over a range of
between 4 and 10 km (Payne 1998; Shuker 2001).

2.1.3 Behaviour
In both Asian and African elephants the basic social unit is the family unit, a group of
2–25 individuals, comprising related adult females and their young. Females remain
in the female herds of their birth, which are led and coordinated by the oldest
reproducing female (the matriarch), who is also probably the mother, aunt, or
grandmother of most of the herd members. Calves, especially when very young, stay
close to their mother, but all females in the group will assist in raising the calves. The
members of the family unit may separate for short intervals during the day, but will
soon regroup. Family units also form looser associations, or ‘bond groups’, with more
distantly related families. These come together on occasion but even then, individual
family groups maintain their integrity within the larger association of animals (McKay
1973; Moss & Poole 1983; Moss 1988; Sukumar 1989; Baskaran et al. 1995;
Fernando & Lande 2000).
By contrast, males leave the family of their birth at 12–15 years of age and after that
time, although they may frequently associate with female groups for feeding or
mating, they have no long-term bonds with them, or with each other. Adult males
tend to be solitary or form temporary associations of two or three unrelated males
(known as ‘bull herds’ or bachelor groups’). There is a dominance hierarchy among
males, generally related to their age, size, and power. If two males of roughly equal
size meet, they may assess each other by engaging their tusks or by intertwining
their trunks, pushing and pulling each other in the process. Rarely, such sparring
may lead to a full-scale fight, sometimes (but not always) for access to an estrus
female. The fight will end either by withdrawal of the weaker animal, or with death
(McKay 1973). However, elephants are not territorial: individuals and family units
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have home ranges, but those of different animals overlap and are not defended
(McKay 1973; Shoshani & Eisenberg 1982; Sukumar 2003).
When a potential predator such as a tiger threatens a calf, the adults form a
defensive circle with the calf in the middle. Adult elephants are probably not
susceptible to predation by any species other than humans (McKay 1973; Shoshani
& Eisenberg 1982).
Elephants sleep lying down, usually for two to four hours in the early morning. They
may also, in the hottest part of the day, stand motionless in the shade, but even
when the eyes are closed, they are most likely dozing rather than sleeping (McKay
1973).
Elephants are highly intelligent animals with a complex repertoire of social
interactions. Within the family group, individuals of all ages greet, and maintain
bonding, by touching their trunk tips to each other’s bodies, inserting their trunks in
each other’s mouths, rubbing together, and with sound communication and scent
(Shoshani & Eisenberg 1982; Sukumar 2003).

2.1.4 Reproductive biology
While females become sexually active between 9–12 years and have a long
reproductive period, up to about 60 years, during which time they could produce as
many as 12 calves. Males reach sexual maturity between 12–15 years, at which time
they disperse from their natal (birth) herds to prevent inbreeding. Male elephants
exhibit the phenomenon of musth, analogous to the rut in deer, during which time
testosterone levels in the blood increase to much higher levels than usual. Although
the secretions of the temporal glands are associated with heightened sexual activity
and aggressiveness among males, males can successfully mate with females even
in the absence of musth. Nevertheless, older males and those in musth generally
have higher chances of mating; in practice males rarely father any calves until they
are c. 30 years old. Females are in estrus only for a short time every 14–16 weeks,
and they signal their brief receptive periods through chemical, auditory, and
behavioural cues increasing the likelihood that multiple males will be available as
mates to choose from. Copulation begins as the male reaches over the female’s
shoulder with his trunk from behind. The male may remain with the female for
anything from a few hours to a few days, mating with her occasionally and guarding
her from the advances of rival males (Shoshani & Eisenberg 1982; Sukumar 2003).
A female elephant gives birth to a single calf (usually) squatting or lying, and is
assisted by other females of her group. Twinning is rare and occurs in roughly one in
100 births. Calves suckle until the second or third year or even longer, depending on
when the next calf is born. Male calves suckle more frequently than females and,
after the first few years, the difference in size between them becomes apparent.
From the moment a calf is born, after a gestation period of c. 22 months, it becomes
the centre of attention of the herd (Moss 1988). Female helpers, known as
‘allomothers’, are important in the rearing of calves (Gadgil & Nair 1984). A calf that
is born into a large family with several allomothers has a better chance of surviving
than one born into a small family with few or no allomothers (Poole 1994). Females
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in good quality habitats can give birth every three to four years, while the inter-birth
interval can be much longer among females in poor quality areas (McKay 1973;
Shoshani & Eisenberg 1982).

2.1.5 Dietary ecology
Given their large size and concomitant energy requirements, elephants need to
consume large quantities of food per day. They are generalists and browse and
graze on a variety of plants. For example, in Sri Lanka elephants may feed on more
than 60 species of plants belonging to 30 families (McKay 1973), while in southern
India, Baskaran (2002) recorded that elephants fed on 82 species of plants (59
woody plant species and 23 grass species). The proportions of different plant types
in their diets vary with their habitat and season. During the dry season in southern
India, Sukumar (1989) observed that 70% of the elephants’ diet was browse, while in
the wet season, grasses made up about 55% of the food they consumed. However,
in an adjoining area, Baskaran (2002) observed that browse formed only 15% of the
diet in dry deciduous forest and 47% of the diet in the thorn forest in the dry season,
while the annual diet was dominated by grass (84%).
The passage of food through the gut is fast, and the ingested food is only partially
digested, with about 40–50% ending up as waste (Shoshani & Eisenberg 1982).
Elephants may spend 12–18 hours a day feeding, during which they may consume
up to 10% of their body weight as fresh weight fodder (Vancuylenberg 1977;
Sukumar 1989).They defecate about 16–18 times per 24 hours (Tyson et al. in
review).
Ruminants and hind gut fermenters like elephants are not born with the bacteria and
protozoa necessary for cellulose digestion; they have to acquire them from their
surroundings. Ruminants acquire the necessary micro-organisms during mutual
licking with their mothers or by eating plants, which have been coated with rumen
fluid by older animals when they chew the cud. Elephants on the other hand acquire
the necessary organisms by eating the dung of older animals. Sukumar (1994)
recounts two occasions when he saw young wild Asian elephants sampling the dung
of adults. One was a two-year-old male, which ate small amounts of its mother’s
dung while she was grazing nearby. The other was an infant, ‘hardly a couple of
weeks old’, which he saw touching fresh dung with its trunk and then placing the tip
in its mouth. Sukumar thought that ‘no quantity of dung was taken in but a sample of
microbes would undoubtedly have been transferred.’
Elephants typically drink at least once a day (140 litres of water may be consumed in
a day) and so are usually never more than a day’s walk from a water source. Like
most herbivorous mammals, elephants require sodium and other trace elephants
and will dig with their tusks in saltlicks and other mineral rich areas consuming the
soil. In areas where elephants live close to the sea, use of salt licks is less common
and may be absent altogether (Shoshani & Eisenberg 1982).
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2.1.6 Habitat requirements
Asian elephants are generalists in their habitat choice and occur in grasslands,
tropical evergreen forest, semi-evergreen forest, moist deciduous forest, dry
deciduous forests, dry thorn forest, bamboo forest, scrublands, as well as in
cultivated lands. Asian elephants typically occur from sea level to over 3000 m asl
(McKay 1973; Olivier 1978b; Sukumar 2003). In the Eastern Himalaya in northeast
India, they regularly move up above 3000 m in summer at a few sites (Choudhury
1999).
Unlike African elephants, Asian elephants do not typically make long distance
migrations and in those areas where such seasonal migrations were present they
have typically been disrupted by human agricultural developments (Olivier 1978b).
Home ranges of individual African elephants may be thousands of square kilometres
in size but those of Asian elephants tend to be significantly smaller. Radio-telemetric
studies carried out in India (e.g. Baskaran et al. 1995; Sukumar et al. 2003) have
revealed home range sizes of 250–1,000km² for family herds. By contrast, much
smaller home range sizes, 30–160 km² for females and 53–345 km² for males, have
been recorded in Sri Lanka (Fernando et al. 2005). As with other species, the area
over which elephants move is dependent on the availability of food and water: where
both are abundant, elephants may move over relatively small distances, but
elsewhere they may move over much larger areas (McKay 1973; Olivier 1978b;
Sukumar 2003). Regional information on home range sizes and elephant movement
is thus important for conservation planning. In addition, given their requirements for
large home ranges (in many regions), elephants are regarded as an ‘umbrella
species’ because their conservation can also protect a large number of other species
occupying the same area.

2.2 Threats to Asian elephants and constraints on their
conservation
This section describes threats to Asian elephants across all range States. A threat is
any factor that causes either a significant decline in the number of individuals or a
contraction in a population’s geographic range. Threat categories are often linked, so
that for example loss of habitat through forest conversion can lead to increased HEC
levels, and so an increase in the risk of death for elephants and people.

2.2.1 Threats to Asian elephants
Threats to Asian elephants across the range States are largely derived from the
competition for resources between people and wildlife, and illegal trade in ivory and
other elephant parts. The increase in human populations and the demands of
growing economies have led to dramatic reductions in forest cover [approaching
0.8–0.9% per annum in SE Asia (Mayaux et al. 2005)]; and the spread of commercial
agriculture on land which was once the home of elephants. Threats to elephants fall
under the following major classes:
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2.2.1.1 Loss, fragmentation, and degradation of elephant habitat
Habitat loss due to legal activities (e.g. clearcut-logging, conversion of natural
forest into forest plantations, creation of settlements, agricultural activities,
development activities such as dams and mining) and illegal activities (e.g.
artisanal mining and land encroachment): Reduction in size of habitat blocks
reduces their suitability and the resources available to sustain large elephant
populations (Leimgruber et al. 2003). Chartier et al. (2011) showed that above a
threshold of 30–40% forest loss elephants and humans will increasingly come into
conflict.
Habitat fragmentation (loss or disturbances from linear and other
developments, e.g. settlements, roads, railways, canals, etc.): Increases the
likelihood of elephant contact with humans, and can remove access to important
resources including water, food plants, and mineral licks. Fragmentation also
generates direct impacts on the blocks of elephant habitat which remain, such as
producing unsustainable over-consumption of food resources such as bamboos
(Joshi & Singh 2008).
Habitat degradation due to the presence of domestic livestock (competition,
over-grazing, and resource competition), invasive plants, overly frequent
and/or extensive fires, fodder and fuel wood collection, or human activities
that reduce water quality (e.g. mining): Hoare and Du Toit (1999) suggest that
human density above 15/km² in Africa produces negative impacts on elephant
populations. Degradation can also be caused deliberately by people exacting
revenge for crop depredations by elephants (or other wildlife), e.g. by setting fires or
destroying water sources.
2.2.1.2 Legal and illegal killing of elephants
Illegal killing (poaching or killings related to human–elephant conflict, e.g.
revenge killings) of Asian elephants: Is often carried out by poaching gangs
seeking ivory or other parts for sale to China or to other important consumer
countries including Thailand. China is the principal market for ivory from both Africa
and Asia but elephant killing for the ivory trade occurs in all range States (EIA 2007;
Martin & Vigne 2011). It has been argued that poaching is a relatively minor threat to
Asian elephants because some males and all females lack tusks (Dawson &
Blackburn 1991). However, the reality is that elephants are poached for a variety of
other products (including meat and leather) in addition to ivory, and poaching is now
acknowledged as a threat to the long-term survival of some Asian elephant
populations (Kemf & Santiapillai 2000; Menon 2002).
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2.2.1.3 Accidental killing (e.g. due to railways, roads, wells, and land mines)
Accidental killing by trains and the like: Railway trains, particularly in India, are a
major cause of elephant mortality (Roy et al. 2009). As car ownership and general
levels of traffic increase throughout Asia, with associated road building and
fragmentation, the incidence of car and other road-vehicle-related elephant (and
human) deaths due to collisions is likely to increase.
2.2.1.4 Illegal captures of elephants
Capture of elephants, for example, for circuses or other tourist attractions or
to act as working elephants (e.g. in the logging industry or as transport
animals): There appears to be a continuing trade in wild-caught young elephants for
use as attractions in elephant camps in Thailand. This trade, based in Myanmar and
Thailand, is likely driving loss of maternal groups which are probably shot in order to
capture the juveniles (Shepherd & Nijman 2008).
2.2.1.5 Inappropriate or poorly executed management activities that pose
threats to Asian elephants
Translocation of elephants is used as a management tool for dealing with
problem animals primarily in Indonesia, Malaysia, India and Sri Lanka: Although
these methods are needed to deal with ‘pocketed’ or ‘doomed’ (i.e. non-viable) small
herds which are isolated from adequate areas of suitable habitat, they have been
primarily used as a mitigation tool for human–elephant conflict. The stress resulting
from capture and translocation may lead to behavioural perturbations (Bradshaw et
al. 2005). There have been cases where translocation may not achieve its aim,
because problem elephants can return to their original locations (Stüwe et al. 1998;
Campos-Arceiz pers comm.) or translocated animals continue to create problems in
their new location (Roy et al. 2010). Fernando et al. (2008b) emphasize that
elephants need resources both within and outside protected areas to thrive and that
translocation of animals into protected areas (and restricting them from using other
resources) will be ‘detrimental to their survival’.
Electric fences, when poorly-located, restrict elephant movements, leading to
loss of access to food and water resources: Where land-use is not managed with
regard to elephants, and in areas where alternative resources cannot be accessed,
elephants are likely to be driven to break fences and raid crops creating human–
elephant conflict (Fernando et al. 2010).
Removal from the wild through legal, but poorly executed and/or unnecessary
capture operations: Live capture of wild animals always involves some risk of injury
or death. Even well-managed capture operations can produce high mortality rates.
DWNP figures for their translocation program in Peninsular Malaysia indicate over
one fifth (21.9%) of the animals caught between 1974 and 2011 subsequently died.
The Indonesian government carried out major capture operations for problem
elephants from the mid-1980s, as a result of increased human–elephant conflict.
They established Elephant Training Centres (ETC; later re-named Elephant
Conservation Centres or ECC) in which wild-caught elephant would be tamed,
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ostensibly for use in logging, tourism, patrolling and other similar activities. However
they rapidly became a major drain on conservation budgets, and very few were
utilized for their intended activity. Despite a government-declared moratorium on
further elephant captures, ‘unofficial’ capture operations by government staff
continued, particularly in Riau province in the 1990s. Sending captive elephants to
zoos was not a useful solution as elephant camp budgets were based on the number
of elephants held, and more were likely to be caught clandestinely to keep numbers
up (Hedges et al. 2006).
2.2.1.6 Small population size
Small population size: Acts as a threat through the reduced likelihood of small
populations surviving environmental catastrophes (floods, tsunami, fire), outbreaks of
disease, and through stochastic threats (e.g. loss of genetic diversity leading to
lowered fecundity).
2.2.1.7 Disease
‘Natural’ (most likely to be a threat to small populations): Wild elephants are
susceptible to several serious diseases, which lead to conditions including shortened
lifespan, low fecundity, infant mortality, chronic physical disability, and sudden death.
Epizootic diseases in wild elephants include foot-and-mouth and elephant-pox.
Hemorrhagic septicemia (Harish et al. 2009) has been detected in wild elephants in
India.
Transmitted from livestock: Elephants and cattle or pigs can carry and transmit
serious diseases where they are in close proximity.
Transmitted from captive elephants: Tuberculosis has been found in captive
elephants and while this contagious disease has not yet been found in wild
elephants, the frequent contact between wild and captive animals in several range
States makes this a potentially serious threat (Mikota 2009).
2.2.1.8 Direct disturbances to Asian elephants
Includes:
Collection of non-timber forest products in elephant habitat (may drive elephants away
from water holes or salt licks for example);
Civil unrest (leading to large numbers of people entering elephant habitat);
Refugees (leading to large numbers of people entering elephant habitat).

22
22

2.2.2 Underlying causes
The principal underlying cause of the major threats to elephants in Asia is rapid
economic growth promoted by governments, and encouraged by global business
interests, which drive a process of rapid industrialization, including the ‘economic
miracle’ plantation crops: oil palm, rubber, and pulpwood. Growing human
populations and their need for resources, particularly food and space for dwellings,
exacerbates the pressure on limited natural resources and particularly wildlife
habitats.

2.2.3 Constraints on elephant conservation
Limited monitoring makes assessing the effectiveness or otherwise of conservation
interventions difficult or impossible.
A lack of political will for elephant conservation at all levels of government.
The lack of specific elephant conservation/management policies in most range States.
Poor and/or conflicting government policies and laws.
Poor administration by government agencies including both limited intra- and international cooperation.
Poor enforcement of existing legislation.
A low willingness by the commercial sector to engage with elephant conservationists
(including government agencies charged with conservation).
Limited appreciation by many stakeholders of the value of Asian elephants (e.g. their
biological, cultural, and economic values are poorly appreciated) so the need to
conserve wild elephants is not widely understood.
A lack of resources (i.e. a lack funds).
Low capacity (i.e. limited human and technical resources in government agencies and
NGOs).
Security issues (e.g. the presence of land mines in some areas of elephant habitat
prevents management action).

2.3 The need for ‘best practice’ methods in elephant
conservation
2.3.1 Introduction
Species conservation will be more effective if it is based on good science and
reliable evidence but too often this is not the case (Pullin & Knight 2001; Sutherland
et al. 2004). While there is a growing appreciation of the dangers of making
interventions without evidence of their effectiveness, this appreciation is growing too
slowly and is failing to have sufficient impact on conservation practice, even for high
profile species such as Asian and African elephants (Blake & Hedges 2004; van
Aarde et al. 2006; Young & Van Aarde 2011). Moreover, as Hall and Fleishman
(2010) argue, failure to evaluate under field conditions how a method performs or the
cost of its implementation can prevent its acceptance by end users. There is,
therefore, a pressing need for both evidence-based approaches and, where
appropriate, for such approaches to be linked to practical demonstrations, which are
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defined by Hall and Fleishman as the ‘translation of scientific [research] into metrics
of performance and cost of implementation under real-world conditions’.

2.3.2 Adaptive management
Clearly elephant conservation needs good evidence-based approaches to
management; it also requires genuine adaptive management. Following Salafsky et
al. (2001), adaptive management is defined as follows:
‘Adaptive management incorporates research into conservation action. Specifically, it
is the integration of design, management, and monitoring to systematically test
assumptions in order to adapt and learn’.
Again following Salafsky et al., this definition can be expanded thus:
a) Testing Assumptions is about systematically trying different actions to achieve a
desired outcome. It is not, however, a random trial-and-error process. Rather, it involves
using knowledge about the situation at a specific site or landscape to pick the best
strategy, laying out the assumptions behind how that strategy will work, and then
collecting monitoring data to determine if the assumptions hold true;
b) Adaptation involves changing assumptions and interventions to respond to new or
different information obtained through monitoring and project experience;
c) Learning is about explicitly documenting a team’s planning and implementation
processes and its successes and failures for internal learning as well as learning across
the conservation community. This learning enables conservation practitioners to design
and manage projects better and avoid some of the perils others have encountered.

In 2004, the Conservation Measures Partnership (CMP), developed a common set of
standards and guidelines for applying adaptive management to conservation projects
and programs. These Open Standards for the Practice of Conservation lay out five
main steps to an adaptive management project cycle (Figure 2.1). The Open
Standards represent a compilation and adaptation of best practices and guidelines
across several fields and across several organizations within the conservation
community. Hundreds of project teams involving Government agencies across the
world and international conservation organizations (including TNC, WCS, and
WWF), local conservation groups, and donors alike have begun applying these Open
Standards to their work. In addition, several CMP members have developed training
materials and courses to help apply the Standards.

24
24

Figure 2.1. The Conservation Measures Partnership’s Adaptive Management Cycle.
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2.3.3 Population monitoring
Population monitoring is a vital part of good species management but the question:
‘why count elephants?’ is one that is often asked. Monitoring elephants is never (or
should never be) done for its own sake. Rather, the need for scientific monitoring of
elephant populations arises from two broad considerations. First, information about
elephant distribution and abundance, and the trends in these parameters is needed
to set appropriate management goals, to monitor the effectiveness of management
interventions and policy-makers’ decisions (e.g. whether ivory can be traded legally),
to assess the impact of threats such as habitat loss and degradation and to inform
local people and other stakeholders (Lindsay 1993; Blanc et al. 2003; Sutherland et
al. 2004; Hedges 2012)
Given the threatened status of many elephant populations, and the substantial
investments being made in elephant conservation, wildlife managers and
conservation agencies need clear and reliable answers to some basic questions.
Without these answers, they cannot begin to evaluate the success or failure of
conservation efforts. Some of these basic questions are:
1. What are the geographic range and distribution of elephant populations?
2. Where are individual elephant populations increasing their range, and, where are these
ranges fragmenting or shrinking?
3. For important elephant populations, what are the population trends? In other words, are
these important elephant populations stable, declining, or increasing?
4. What are the threats to elephants and their habitat in a site or landscape and how
effective are law enforcement and other management interventions at reducing those
threats?

The traditional approaches to answering these questions have too often been based
on: (1) ‘total direct counts’ (censuses), counts at waterholes, and ‘block counts’ [see,
e.g., Bist (2003) for descriptions of these methods] all of which fail to address the
critical issues of detectability and spatial sampling, and consequently the relationship
between the count statistic and the true number of elephants is not known for those
sites where these methods were used (Williams et al. 2002; Elphick 2008); (2)
encounter rates for elephant sign and/or reliance on untested assumptions about
sign (dung) production and persistence [see Buckland et al. (2001: 186-189; 2004:
377-385) and Laing et al. (2003)]; or (3) imprecise aerial surveys that do not always
pay attention to detectability and thus return population estimates of questionable
accuracy and of limited utility for monitoring population trends (Caughley 1974;
Jachmann 2001; Whitehouse et al. 2001; Jachmann 2002; Msoffe et al. 2009).
Use of erroneous data on elephant distribution and abundance can – and does –
result in erroneous conclusions about elephant population status and trend, leading
to the misdirection of funds and overlooked conservation opportunities (Duckworth &
Hedges 1998; Blake & Hedges 2004; Hedges 2006). Fortunately, during the past
three decades, there has been phenomenal progress in the methods used for wildlife
population estimation. This progress is evidenced by the development and
deployment of both new statistical models and new technologies (Burnham 2004).
Three important conceptual approaches to population sampling – distance sampling,
capture–recapture sampling, and occupancy sampling (which is related to capture–
recapture sampling) – have all advanced particularly rapidly (Buckland et al. 2001;
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Williams et al. 2002; Buckland et al. 2004; MacKenzie et al. 2006; Bohning 2008). In
addition, hierarchical modelling methods have received a lot of attention and now
provide a powerful framework for the analysis of data from capture–recapture and
other sampling of populations, metapopulations, and communities (Royle & Dorazio
2008; Link & Barker 2010).
It is now recognized that the methods we use for monitoring elephant populations
can and should incorporate recent scientific advances. As an example of such
recognition, the CITES Monitoring the Illegal Killing of Elephants (MIKE) program
has produced new guidelines and standards in attempt to improve the traditional
monitoring protocols for elephants (Craig 2004; Hedges & Lawson 2006). However,
neither of these manuals covers all the methods available to those needing to
monitor elephant populations. Moreover, there have been significant advances in the
last 5–6 years. Fortunately, there are several excellent general books that deal with
these matters (e.g., Buckland et al. 2001; Williams et al. 2002; Buckland et al. 2004;
Amstrup et al. 2006; MacKenzie et al. 2006; Milner-Gulland & Rowcliffe 2007;
Conroy & Carroll 2009) and a new comprehensive manual that describes how to use
these methods to monitor elephant populations (Hedges 2012). The methods
available to monitor elephants covered in Hedges (2012) are summarized in Table
2.1 and vary according to the spatial scale at which one needs to work, the nature of
the elephants’ habitat, and the likely size of the elephant populations of interest
(Table 2.2).

2.3.4 Human–elephant conflict
2.3.4.1 Introduction
Human–elephant conflict has been identified as one of the most serious threats to
elephants (Sukumar 2003), not least because where elephants persist they are often
forced into close contact with people and contemporary social conditions often lower
people’s tolerance of elephants (Naughton et al. 1999). To avoid the retaliatory killing
of elephants and the other negative consequences of human–elephant conflict,
conservationists need to increase people’s tolerance of elephants, and this will
require reducing the impact and severity of crop depredations (including related
opportunity costs), reducing the damage elephant cause to fences, buildings, and
other property, and taking measures to reduce the number of people who are injured
or killed by elephants.
However, it is essential to ensure that all interventions aimed at reducing human–
elephant conflict are promoted only if there is evidence of their effectiveness
because doing so will: (1) help improve the ‘take-up’ of effective methods for
reducing human–elephant conflict; (2) help prevent people having to continually
‘reinvent the wheel’ (i.e. testing methods that are known to be ineffective); and (3) it
is unethical to promote methods that have not been properly tested, especially if use
of such methods involves significant investment of time and/or money given that
human–elephant conflict disproportionally affects the poorest segments of society
(Gunaryadi et al. in review).
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2.3.4.2 Methods for assessing human–elephant conflict
In order to design the most appropriate and likely to be effective strategies for
combatting human–elephant conflict, it is essential to know the extent and severity of
human–elephant conflict and its spatial and temporal distribution. It is also important
to recognize that no single factor explains human–elephant conflict across Africa or
Asia. As Hoare notes, elephants and agriculture meet and mix in many different
ways with varying consequences (Hoare 1995). As a result, the development of data
collection systems that describe site-specific characteristics but which also contribute
to a general understanding of human–elephant conflict has been identified as a
priority need. Fortunately, the African Elephant Specialist Group’s development of
practical tools, including a standard Data Collection Protocol, is helping meet this
need (Hoare 1995; Hoare 2000a); see also the African Elephant Specialist Group’s
Tools for the Study and Management of Human-Elephant Conflict website
http://www.african-elephant.org/hec/hectools.html.
In
addition,
the
Wildlife
Conservation Society has developed a standard protocol for assessing human–
elephant conflict in Southeast Asia, which is described in a short manual that is
available in Thai, Lao, and English language versions (McWilliam et al. 2010).
2.3.4.3 Methods for mitigating human–elephant conflict
Methods for reducing human–elephant conflict in use across Asia and Africa have
been discussed in numerous scientific papers, reports, and other publications (e.g.,
Seidensticker 1984; Hoare 1995; Hill et al. 2002; Osborn & Parker 2002b; Sukumar
2003; Parker et al. 2007; Fernando et al. 2008a). Osborn and Parker (2003) divide
these methods into two general categories: passive and active. To these passive
methods, we should probably add crop loss compensation and insurance schemes
(Hoare 2000b; Nyhus et al. 2003; Bulte & Rondeau 2005).
Active methods include the ‘drive them away’ defences traditionally used by farmers
(e.g. chasing animals by banging on tins or drums, shouting, and throwing
firecrackers or stones, or in some areas firing shots in the air to scare the elephants).
Other active methods are more novel, for example Osborn and Rasmussen (1995)
tested an aerosol made from chili-peppers and found it effective for repelling
elephants, but deployment was expensive. These active methods are used during
raids, which typically means in crop fields and at night. Other active methods include
translocations (moving elephants) or removing elephants from the wild. The former
method has been used extensively in Malaysia but its efficacy is unknown and its
continued use has been questioned given its likely impact on wild elephant
populations (Samsudin et al. in review); the latter method has been used extensively
in Indonesia, with little success, and the large number of captive elephants now held
in the so-called Elephant Training Centres has become a major animal welfare
problem (Hedges et al. 2006; Mikota et al. 2008).
Passive methods attempt to limit the movement of elephants into agricultural areas
and include the use of trenches, thorny branches, wooden or stone fences, and
electric fencing. A novel passive method that has received much attention is the use
chili-based chemical deterrents; suggested uses have included ‘pepper grease’
(chili-grease), which is applied to rope fences around crop fields (Osborn & Parker
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2002b; Parker et al. 2007); and ‘pepper dung’ (chili-dung), which is burnt to produce
a noxious smoke (Osborn & Parker 2002b; Osborn & Parker 2002a; WWF 2005;
Parker et al. 2007). However, there have been surprisingly few tests of these chilibased deterrent methods and those that have been conducted are not encouraging
(Hedges & Gunaryadi 2010; Gunaryadi et al. in review).
Electric fences are widely used in attempt to reduce HEC, but their efficacy is often
questioned. Nevertheless, for large commercial plantations including those in
Peninsular Malaysia it may often be necessary to construct (or improve existing)
barriers, especially high-voltage, well-designed, and above-all well-maintained
electric fences, possibly combined with habitat management such as the provision of
water sources, as well as innovative deterrents to help maintain the ‘psychological
barrier’ effect of the defences (Seidensticker 1984; Sukumar 2003; Fernando et al.
2008a). Use of electric fences around privately-owned cultivated lands has achieved
notable successes compared to government-owned electric fences in India (Nath &
Sukumar 1998), while a success rate of 80% has been reported for electric fences
around some oil palm and rubber plantations in Malaysia (Sukumar 2003). However,
if more widespread use of effective barriers to elephant movement is not itself to
pose a threat to the elephant population by, for example, trapping elephant groups in
areas too small to support them, it will be necessary to position the barriers taking
elephant habitat requirements and ranging behaviour into account. This will entail
collecting data on elephant movements using satellite telemetry (i.e. GPS collars).
Compensation schemes for HEC are rarely used, and the concept is widely
acknowledged to be ineffective and sometimes counter-productive. For example,
here is what the IUCN/SSC African Elephant Specialist Group (AfESG) HEC Task
Force says about compensation for HEC:
‘Monetary compensation schemes for elephant damage appear to suffer from a
considerable number of deficiencies. These can be divided into reasons for ‘a flawed
concept’ (1–3 below) and reasons for ‘practical problems’ (4–8 below).
1. Compensation is unable to decrease the level of the problem (because the cause of the
problem is not being addressed)
2. Compensation reduces the incentive for self-defence by farmers (and therefore could
even exacerbate the scale of the problem)
3. Compensation cannot address the unquantifiable social ‘opportunity costs’ borne by
people who are affected by the threat of problem elephants (Hoare 2000; Naughton et al
1999). This is a considerable component of HEC.
4. Compensation is cumbersome, expensive and slow to administer (because of the need
to train assessors, cover large areas, have stringent financial controls etc.) and once
embarked upon, potentially has no end point.
5. Compensation is open to considerable abuse or blatant corruption (e.g. through: bogus
claims; inflated claims; deliberate cultivation in places where crops are likely to be
damaged)
6. There are usually never sufficient funds to cover all compensation claims.
7. Payment of compensation to only some victims may cause disputes or social problems.
8. Where compensation schemes need to be promulgated in law, their ability to keep pace
with changing economic circumstances or changes in social policy are hopelessly
slowed down.
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‘Conclusion
‘For the above reasons, the AfESG recommends against using monetary
compensation for elephant damage. This AfESG believes that, unlike most other
counter-measures against elephants, compensation can only at best address the
symptoms and not the cause of the problem. It could even be argued that, at worst,
compensation exacerbates the problem’.
Insurance schemes are related to compensation schemes but by making payments
(either in cash or kind, such as rice) contingent on payment of a premium (and
potentially also contingent on guarding of crops and crop type) one of the most
serious problems affecting compensation schemes is reduced, i.e. the potentially
reduced incentive for self-defence by farmers (number 2 in the AfESG’s list of
problems associated with compensation given above). In addition, by varying
premiums according to the ‘riskiness’ of the crops grown (i.e. their attractiveness to
elephants) it is theoretically possible to engineer a reduction in HEC rates. Finally,
insurance schemes lend themselves to small scale micro-finance or village credit
schemes and thus do not have the administrative burden typical of state- or
province-level compensation schemes. Indeed, to be practical, any insurance
scheme would probably have to be a locally-run, micro-finance based scheme
otherwise the problems identified in WCS’s exploration of HEC insurance
possibilities in Indonesia are likely to occur: premiums very high relative to the cost
of the damage done by elephants and the difficulty (impossibility) of meeting
commercially acceptable risk management standards for reinsurance (WCS unpub.
data). It is also important to note, however, that several of the problems associated
with compensation schemes also affect insurance schemes. For example, the
opportunity costs (e.g. time spent guarding crops) associated with HEC are not
reduced; well-trained independent assessors and stringent financial controls are still
needed to reduce the potential for corruption; and there is potentially no end-point
(i.e. insurance schemes, like compensation schemes, represent open-ended
commitments).
2.3.4.4 Human–elephant conflict: conclusions
Osborn and Parker (2003) argue that most of the methods currently in use fail for a
combination of technical, logistical, and management reasons. Specifically, they
suggest that human–elephant conflict persists because of a combination of four
factors: problems inherent in the one-off ‘technical fix’ approach; lack of farmer
vigilance and participation; the habituation of elephants to any one method; and the
high human and social costs of living with elephants and other wildlife. They further
argue that, ‘[the] central theme that emerges from examination of the failures of
intervention is the need to decentralize responsibility for crop protection to the
farmers. This represents a considerable shift in thinking, because farmers have
historically depended on centralized PAC [Problem Animal Control] units to reduce
this conflict’ (Osborn & Parker 2003: 83). Furthermore, the methods adopted need to
be financially and technologically within the capacities of the people implementing
them if they are to be sustainable (Kangwana 1995; Osborn & Parker 2002a, 2003).
In addition, it is now rather frequently argued that the resolution of human–elephant
conflict will require small-scale, site-based, participatory approaches to the crops
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farmers select, the way they lay out their fields, and the methods of keeping
elephants out of their fields that they adopt (e.g. Hill et al. 2002; Osborn & Parker
2003; Zimmermann et al. 2009). However, there are surprisingly few tests of such
methods’ effectiveness: but see Hedges and Gunaryadi (2010) and Gunaryadi et al.
(in review) for encouraging examples from Indonesia.
The relative ineffectiveness and expense of most large-scale methods of reducing
human–elephant conflict, including electric fencing and translocations, have led to
increasing calls for the development of land use plans that address human–wildlife
conflict and other conservation issues (Naughton et al. 1999; Barnes 2002; Hoare
2003; Osborn & Parker 2003). A key strategy in many places is likely to be the
creation of buffer zones between agricultural areas and elephant habitat (including
but not limited to protected areas). The creation of buffer zones will help to establish
a zone of ‘reduced attractiveness’ between the crop fields and the elephants’ habitat
(Seidensticker 1984; Thouless & Sakwa 1995; Osborn & Parker 2003). Addressing
human–elephant conflict in this manner at the planning stage could make a
significant contribution to reducing HEC, although in many areas settlements are too
well-established for such an approach.
To conclude, the assessment and mitigation of HEC clearly requires a contextspecific, evidence-based approach and a willingness to adopt genuine adaptive
management. Key resources include: Seidensticker (1984), Osborn and Parker
(2002b), Parker et al. (2007) Fernando et al. (2008a), McWilliam et al. (2010), and
the
AfESG’s
HEC
Working
Group
website
http://www.africanelephant.org/hec/index.html.

2.3.5 Law enforcement and law enforcement monitoring (LEM)
2.3.5.1 Introduction
Protected areas, Managed Elephant Ranges (MERs), and other areas of managed
elephant habitat are vitally important for the conservation of Asia’s elephants.
However, the effectiveness of such areas is often hampered by poor management
including weak law enforcement capacity. This is particularly unfortunate given that
the threats to elephants (and many other species) and the habitats in which they live
are on the increase. Law enforcement and monitoring of enforcement efforts and
results is therefore essential for the successful management of endangered species
and conservation sites.
Effective law enforcement requires information on where, how, and by whom illegal
activities are undertaken, and the capacity to apply this knowledge strategically to
reduce illegal use of natural resources – often in the context of limited human and
financial means. More importantly it requires a transparent and accountable
monitoring system with which to evaluate the progress and performance of law
enforcement agencies in achieving this goal. A law enforcement monitoring (LEM)
system captures data in a standardized manner, converting up-to-date data into
useful information in a timely fashion that can be easily understood by site-managers
and supervisors. LEM provides, therefore, a way to improve law enforcement
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effectiveness and provides managers with the information they need to make
strategic decisions. However, to follow effective decision-making through to
implementation requires that the appropriate legal and judicial support structures and
resources are in place.
2.3.5.2 SMART and best practices for law enforcement monitoring
Building on the foundations laid by the Management Information System (MIST)
approach to LEM (see http://www.ecostats.com/software/mist/mist.htm), the Spatial
Monitoring and Reporting Tool (SMART) has been developed in response to the
recognition that traditional tools, technologies, and resources are not stemming the
illegal killing and trading of endangered species and the resulting loss of threatened
and highly valued biodiversity, such as tigers, rhinos, elephants, great apes, and
their habitats. There are a number of reasons why the conservation community’s
best efforts to date have yet to meet this challenge. A critical issue is the growing
gap between the sophistication of those involved in the illegal capture and trade in
wildlife and the number, skill levels, and motivation of the personnel committed to
enforcing anti-poaching laws. SMART was designed to help bridge this gap. Its
combination of software and training materials provides protected area authorities
and community groups with the ability to empower staff, boost motivation, increase
efficiency, and promote credible and transparent monitoring of the effectiveness of
anti-poaching efforts. SMART can do this because it is more adaptive and intuitive to
use than other monitoring technologies now in use, and because it has more
advanced analytical and reporting functions.
Developed by global conservation organizations (including FZS, WCS, WWF, and
ZSL) in close collaboration with protected area authorities, CITES, and other key
stakeholders, SMART represents a major step forward for improved site-based
conservation (see www.smartconservationsoftware.org). The SMART software and
training materials both extend and simplify existing technologies for monitoring
efforts to tackle poaching and other illegal activities, making those technologies more
effective, efficient, and user-friendly. SMART is scheduled for implementation in
Malaysia in the third quarter of 2013 in the states of Johor and Pahang.
The SMART Partnership describe the specific advantages of the SMART thus:
SMART provides timely and accurate information on where, how, and by whom
poaching, illegal logging, and other direct threats to biodiversity are occurring. It allows
for the collection of up-to-date field and intelligence data, and enables rapid feedback
and communication between protected area managers and frontline enforcement staff. It
quantitatively measures the impact of anti-poaching efforts in order to judge which tactics
yield the best results and which ones need to be modified, thereby greatly improving the
evaluation and strategic planning of enforcement operations.
SMART introduces accountability into anti-poaching efforts. It gives government
agencies, managers, and donors the ability to monitor and assess the cost-effectiveness
of law enforcement efforts. Park and community reserve managers can use it as a tool to
measure job performance and help motivate field staff.
SMART is driven by the conservation community, building on existing field-based
experience and expertise and ensuring that SMART responds directly to the needs of
field managers.
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SMART is open-source, non-proprietary, and free to obtain. It is supported by a longterm business plan, which will enable future development and modification to meet the
evolving needs of field-based users. It is easy to use and can be translated strategic
feedback and input reporting into the languages of its end users.
SMART is fully compatible with existing and complementary tools such as CyberTracker
and MIST, and has been created for integration with mobile data-gathering platforms.

2.3.6 Reintroductions
The existence of large numbers of captive wild-caught elephants in Asia raises the
possibility that these animals could be returned to the wild, perhaps in areas where
wild elephant populations have been lost. However, there are risks associated with
such reintroductions. For example, elephants that are used to being close to humans
could become fearless crop raiders, and experimental releases are needed to
evaluate the feasibility of such reintroductions (Sukumar 2003). Moreover,
reintroducing captive elephants is not currently a conservation priority for Asian
elephants: protecting the remaining wild populations and their habitat is a much
higher priority (Hedges 2006). Nevertheless, if reintroducing elephants is deemed
necessary in specific circumstances such reintroductions should follow
internationally recognized best practice, namely the IUCN Guidelines for Reintroductions, which are a comprehensive set of policy guidelines that aim to ‘ensure
that the re-introductions effectively achieve their intended conservation benefit, and
do not cause unfavourable environmental side-effects’ (IUCN 1998).

2.4 A new conservation partnership: MYGAJAH (Malaysian
Elephant Alliance)
Saving wild elephants and promoting human–elephant coexistence requires
supportive governments at all levels working in partnerships with NGOs, research
groups and individuals, with all stakeholders engaged fully in well-planned and timely
actions at multiple scales to contain and reduce threats over the long term. Above all
the many and varied stakeholders must be driven by a shared vision and a
willingness to work together.
Frequent and open dialogues between stakeholders strengthen and broaden
partnerships and are essential if the complex problems inherent in conserving
elephants in human dominated landscapes are to be addressed. Recognizing the
complexity of these challenges and importance of partnerships, international
organizations are increasingly ‘teaming-up’ to share resources and expertise for
wildlife conservation. Such alliances among groups that share similar goals can
result in mutually beneficial programs. Alliances can increase efficiency by reducing
duplication of effort and can provide more innovative solutions to problems by
bringing together people with a variety of skills, experiences, and perspectives. They
strengthen public influence by pooling support, and further reduce interorganizational conflicts through open communication and long-term collaboration,
based on understanding.
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In its National Policy on Biological Diversity 1998, the Malaysian government
recognized the importance of partnerships in biodiversity conservation. A particularly
relevant Malaysian example of such a partnership in practice is provided by the
Malaysian Conservation Alliance for Tigers (MYCAT), which DWNP initiated in 2003
(Siti Hawa & Kawanishi 2003). MYCAT is an alliance of conservation NGOs with the
unified goal of saving the Malaysian tiger in the wild. MYCAT’s primary objective is to
provide a formal yet flexible platform for information exchange, collaboration, and
resource consolidation among the conservation partners. It is the first Malaysian
partnership to be focused exclusively on the conservation of tigers, their habitat, and
their prey. Internationally, it is the first formal coalition of tiger conservation
organizations initiated and supported by a national government. The current partner
NGOs of MYCAT are: MNS, TSEA, WCS-Malaysia Program, and WWF-Malaysia.
MYCAT does not have a chair but rotates the leading of meetings amongst the
partner NGOs. The MYCAT Secretariat’s Office (MYCAT SO) is led by a small group
of paid staff, without formal links to the partner NGOs. The role of DWNP is to
support the initiative, but it does not have a formal link as it is unable to do so due to
a Government policy.
The primary function of MYCAT is to promote and facilitate communication among its
partners. As a result of the resulting increased levels of communication, MYCAT has
been able to consolidate and share resources such as funds, manpower,
information, and expertise, across institutional boundaries, leading to the
development of the National Tiger Action Plan for Malaysia (2008–2020). In addition
to providing a platform for communication, since 2005 MYCAT has expanded the
scope of its partnerships by collaborating on joint projects coordinated by the
MYCAT SO and led by an individual partner. Some notable examples are the DWNP
Malayan Tiger Conservation Workshop, DWNP Taman Negara community outreach,
WCS Teachers for Tigers (T4T) Zoo Educators’ Training Course, and TSEA Media
Workshop (Media Tigers).
Building on the improved working relationship amongst partners of MYCAT, DWNP
will lead a parallel Malaysian Elephant Alliance to be known as MYGAJAH (Gajah is
the Malaysian language term for elephants) and comprising the following partners in
its advisory council: WCS-Malaysia Program, MEME, MNS, TSEA, WWF-Malaysia,
universities, the UPEN of various states, DTCP, and State and Federal Forest
Departments. To better facilitate close and regular communication between partners,
a MYGAJAH Working Group will be established, with a secretariat, the MYGAJAH
SO. The Working Group’s members will be representatives from the partner
organisations, and the role of the MYGAJAH SO will be to prepare for meetings and
to compile documentation to ascertain progress on a quarterly and annual basis.
The Working Group will meet quarterly to discuss progress with implementing the
NECAP. Besides the quarterly meetings, subsets of the Working Group, consisting
of personnel directly involved in joint projects, may meet more often to, for example,
provide technical advice to partner organisation’s research projects or to provide
timely, ecologically sound information to policy makers on conservation issues
ranging from an Environmental Impact Assessment on a development project in a
critical wildlife corridor area, potential land clearance as shown by satellite imagery,
or the management of elephants in human–elephant conflict situations. Reporting
will also be done on an annual basis amongst the Working Group, which will be
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chaired by the Ministry of Natural Resources and Environment. A schematic diagram
to show the potential interactions between DWNP and the various partners in its
advisory council is shown in Figure 2.2.
Thus, MYGAJAH, like MYCAT, will fulfil eight of the strategies in the National Policy
on Biological Diversity as follows:
Strengthen and integrate conservation programs (Strategy V);
Improve the scientific knowledge base (Strategy I);
Exchange of information at the local and international levels (Strategy XIV);
Enhance institutional and public awareness (Strategy XII);
Promote international cooperation (Strategy XIII);
Determine funding mechanisms (Strategy XV);
Encourage private sector participation (Strategy VIII);
Enhance skill, capabilities and competence (Strategy VIII).

Most importantly, however, the success of MYGAJAH will be judged by the rate of
implementation and monitoring of the NECAP (Section 4.5).
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Dung count surveys using line transects to estimate dung
density plus dung decay rate estimation plus defecation rate
estimation (or use of appropriate data defecation rate from
another study); give density, which can be converted to
abundance; repeated over time to assess trends (Chapters
3, 4, & 9).

Capture–recapture surveys (give abundance, which can be
converted to density) using fecal DNA or, in a few places,
sightings or camera/video traps; repeated over time to
assess trends (Chapters 5 & 10).

Aerial surveys, repeated over time to assess trends (Chapter
8).

Detection–non-detection survey, repeated to assess trend
(Chapters 6 & 11).
Occupancy surveys using elephant dung to assess
detection–non-detection of elephants and covariate
modelling to evaluate hypotheses for occupancy in relation
to both human activity and ecological features (Chapters 6 &
11).
Terrestrial sightings surveys using line transects, give
density, which can be converted to abundance; repeated
over time to assess trends (Chapters 3 & 7).

Elephant occurrence, range,
and distribution (occupancy)
Determinants (including habitat
type/quality)
of
elephant
occurrence,
range,
and
distribution

Elephant population density
and abundance, and trends in
density and abundance

Which method(s) to use

What do you need to know?

For intermediate sized areas (5000km² to a maximum yet to determined) of

For intermediate sized areas (> 5000km²) and very large areas (> c.
25,000km²) of concealing habitat types (e.g. forest), experiment with marked
sign (dung pile) counts and two visits per transect so as to remove the need
for pre-survey dung decay monitoring and, if this method is successful use
the effort and money saved to facilitate a multi-scale stratified survey across
the landscape. Selected sites of significant elephant abundance and/or those
that are also important for management, e.g. protected areas or MIKE sites,
can be more intensively surveyed and treated as separate strata in the
analysis. Repeated over time to assess trends (Chapter 4).

For very large areas of concealing habitat types such as forests (> c.
25,000km²), use two-phase sampling and modelling in a Bayesian
framework. In the first phase, occupancy is estimated by surveys to detect
elephant sign (e.g. dung piles) in all selected sites in the landscape, where
selection may be of all sites available, or a random sample of sites. In the
second phase, if a detection threshold is achieved, capture–recapture
sampling is conducted to estimate abundance. Detection and capture–
recapture data are then used in a joint likelihood to model probability of
detection in the occupancy sample via an abundance–detection model.
Capture–recapture modelling is used to estimate abundance for the
abundance–detection relationship, which is used to predict abundance at the
remaining sites, where only detection data were collected. Repeated over
time to assess trends (Chapters 6, 11, & Coda).

For non-concealing habitat types, aerial surveys, repeated over time to
assess trends (Chapter 8).

Occupancy surveys using elephant dung to assess detection–non-detection
of elephants and covariate modelling to evaluate hypotheses for occupancy
in relation to both human activity and ecological features (Chapters 6 & 11).

Landscape (> 5000 km²)
Detection–non-detection survey, repeated to assess trend (Chapters 6 & 11).

Table 2.1: Population monitoring methods: deciding which methods to use depending on what you need to know (reproduced with
permission from Hedges 2012)
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Demographic
parameters:
survival rates, emigration rates,
movement or transition rates,
fecundity, population growth
rates
Abundance and distribution of
threats
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Patrol-based data collection; dedicated survey based data
collection in conjunction with, e.g., transect-based surveys
for elephant sign (Chapter 12).

Capture–recapture surveys using fecal DNA or, in a few
places, sightings or camera/video traps; repeated over time
to assess trends (Chapters 5 & 10).

Patrol-based data collection; dedicated survey based data collection in
conjunction with, e.g., occupancy surveys for elephant sign (Chapter 12).

concealing habitat types (e.g. forest), consider experimenting with dung
counts and rainfall models of the dung decay process. Repeated over time to
assess trends (Chapters 3, 4, 9, & Coda).
Abundance-occupancy relationships from distributional surveys, to
understand and document large-scale population dynamics and the
consequences of environmental change (Chapters 6 & 11).
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Elephants can be seen readily
(because they occur in non-concealing
vegetation types)
Elephants do not move away (or
towards) the observers in response to
the observers’ movements before the
observers have detected the elephants
Elephants can be seen readily
(because they occur in non-concealing
vegetation types)

Total elephant population size is likely
to be less than a few thousand animals
(above this size a very large number of
samples would have to be collected
and analyzed making the cost
prohibitive)

Terrestrial sightings surveys
using line transects (Chapters 3
& 7)

Capture–recapture surveys using
fecal DNA (Chapters 5 & 10)

Aerial surveys (Chapters 3 & 8)

Requirements
Independent repeat surveys can be
conducted at sites, which can be grid
cells or some other defined sampling
unit, ideally over a short period of time

Method
Occupancy
(detection–nondetection) surveys for elephant
sign (Chapters 6 & 11)
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Provides detailed data for each animal
‘captured’ (can be particularly helpful in
situations where illegal killing is biased
towards, e.g., adult males) and,
depending on study design, allows
estimates of survival rates, emigration
rates, movement or transition rates,
fecundity, and population growth rates
(so, more informative than dung
counts)
Can be used when population size is

Allows
relatively
quick/efficient
coverage of large areas
Can provide data on population sexand age-structure
Can provide data on abundance and
distribution of elephant carcasses (and
carcass : live animal ratios)

Can be a cost-effective method to
estimates
density/abundance
for
medium to large populations
Can provide data on population sexand age-structure

Key advantages
Can be used when elephants cannot
be seen readily (because they occur in
concealing vegetation types such as
rainforest)

Access to a suitable airplane and
appropriately qualified pilot/observers
maybe an issue
Can be expensive
Can return imprecise estimates if
elephant encounter rates are low
Tends to produce underestimates of
elephant abundance due to imperfect
detection on the transect line (distance
sampling) or in the sampling unit (strip
transects).
Access to a suitable laboratory and
appropriately qualified staff maybe an
issue (there are currently relatively few
laboratories set-up for fecal DNA
analysis and very few in elephant range
States so the need to export samples
may also be a problem)
Fresh elephant dung maybe difficult to
find in some areas (but use of detection
dogs may be helpful)

Key disadvantages
Choice of survey site (e.g. grid cell)
size needs to be guided by knowledge
of likely home range size in order to
distinguish true occupancy from use,
but home range sizes for elephants –
especially forest elephants – are not
well known
Difficult if terrain hinders following a
straight line
Not cost effective if population size is
very small (a few 10s of elephants) as
effort required to achieve tolerable
precision will be too high

Table 2.2: Summary of key requirements, advantages, and disadvantages of the recommended population survey and monitoring
methods (reproduced with permission from Hedges 2012)
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Capture–recapture surveys using
direct sightings or camera/video
traps (Chapters 5 & 10)

A good ‘network’ of clearings,
waterholes, etc. exists at which
sightings can be obtained or camera
traps can be positioned so as to obtain
reliably whole-body photographs of
elephants
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too small (a few 10s of elephants) for
terrestrial sighting-based surveys using
line transects to be cost effective
Can be used when elephants cannot
be seen readily (because they occur in
concealing vegetation types such as
rainforest)
Can be used when it is not possible to
estimate dung disappearance (decay)
rates for the site
Can be used when no appropriate
defecation rate data are available
Should return a more precise estimate
of population size than dung count
based methods
Less time-consuming than dung count
based methods (because no presurvey dung decay estimation required)
Cost is likely to be lower than dung
count based methods
Provides detailed data for each animal
‘captured’ (can be particularly helpful in
situations where illegal killing is biased
towards, e.g., adult males) and,
depending on study design, allows
estimates of survival rates, emigration
rates, movement or transition rates,
fecundity, and population growth rates
(so, more informative than dung counts
along line transects)
Can be used when population size is
too small (a few 10s of elephants) for
terrestrial sighting-based surveys using
line transects to be cost effective
Can be used when elephants cannot
be seen readily during aerial surveys or
along terrestrial sighting transects
(and/or move away in response to
observers before they are detected)
Can be used when it is not possible to
estimate dung disappearance (decay)
rates for the site
Effort to precision ratio typically high
compared to terrestrial sighting-based
surveys using line transects and so
capture–recapture field costs are
typically higher
Few places are suitable: in most
forested areas obtaining whole-body
shots of elephants with sufficient
frequency will be impossible; in more
open areas direct sighting based
methods (terrestrial or aerial surveys)
are likely to be more appropriate
Camera traps are expensive, subject to
problems with humidity, and liable to be
stolen in some areas

40

Dung count surveys using line
transects (Chapters 3, 4, & 9)

Ideally, dung pile encounter rates along
transects should be >1/km
Dung disappearance (decay rates) can
be estimated in a spatially unbiased
manner for the whole site over the
period leading up to and including the
dung count survey
Appropriate defecation rate data are
available
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Can be used when no appropriate
defecation rate data are available
Should return a more precise estimate
of population size than dung count
based methods
Less time-consuming than dung count
based methods
Cost may be lower than dung count
based methods
Can be used when elephants cannot
be seen readily (because they occur in
concealing vegetation types such as
rainforest)
Can also provide data on population
age-structure if dung dimensions are
recorded
Can return more precise estimates than
aerial or terrestrial sighting-based
surveys aerial surveys because the
sighting-based surveys record the
instantaneous distribution of elephants,
and the variation between transects is
usually high, often giving estimates with
wide confidence limits
Time-consuming, particularly because
of the need to begin dung decay rate
monitoring many months before the
survey
Obtaining spatially unbiased dung
disappearance rates for the whole site
can be prohibitively difficult (because it
requires very high effort levels)
Estimating dung density is problematic
if significant areas of the site are
seasonally (or permanently) inundated
Difficult if terrain hinders following a
straight line
Labour-intensive and thus also likely to
be expensive

Lead Advisory Council &
Implementing Agencies,
Agency MYGAJAH Secretariat Educators, Researchers,
Commercial Sector
Communities, Funding
Bodies

Regulators,
Consultants,
Auditors, Certification
Bodies

DWNP DTCP, MEME, MNS, State UPEN, DoE,
MTCC, State Forest Universities, Palm Oil and
Dept., RSPO, WCS, LTC Companies
WWF

Certification bodies
e.g. SGS, Sirim
Malaysia, DoE

Figure 2.2. A schematic diagram to show the potential interactions between DWNP
and the various partners in its advisory council and the MYGAJAH partnership.
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3.0 STATUS OF ELEPHANTS IN
PENINSULAR MALAYSIA

3.1 Historical distribution, abundance, and trends
During the 19th century, elephants occurred throughout Peninsular Malaysia, except
on Penang Island (Olivier 1978b) and elephants were still widespread throughout the
peninsula at the beginning of the 20th century, but they became increasingly rarer in
western areas as forest was cleared and land was developed (Khan 1991). By the
1940s, elephants had almost disappeared from the west coast: only pocketed herds
remained west of the railway between Gemas and Penang (Foenander 1952). By the
1960s, there were no elephants in Melaka and only small numbers in Selangor and
Perlis (Table 3.1; Figure 3.1).
Table 3.1. Past and present elephant distribution by State
State / National
Park
Taman Negara
NP
Kelantan
Perak
Johor
Pahang
Terengganu
Kedah
N. Sembilan
Selangor
Perlis
Melaka
TOTAL

1

2

3

1960-3

1970-4

1978

115
87
43
236
57
90
38
14
12
0
682

61
105
74
287
43
10-33
14
9
5
0
601

3000-6000

1985

1991

42

120
173
130
138
205
171
54
11
6
0
0
1008

5

6,7,8

2002-8

7

290-350 (631 )
250-300
230-280
8
130-180 (135 )
150
120-140
50-60
3
0
0
0
1223-1463
(*1564-1677)
1
2
3
4
5
6
Sources: (Medway 1977); (Khan & Olivier 1974); (Olivier 1978b); (Khan 1985); (Khan 1991);
7
8
(Salman 2002); (Hedges et al. 2008); (Gumal et al. 2009; Samsudin et al. in review). Estimates for
1&2
4-6
3
and
are based on DWNP biodiversity inventories; derived from densities and available
7&8
from dung-count based surveys in Taman Negara NP (Hedges et al. 2008)
elephant range; and
and Endau Rompin landscape (Gumal et al. 2009; Samsudin et al. in review).
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166
92
126
94
212
37
44
13
6
5
0
795
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