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Guest Editorial - Lessons learnt in establishing a Masters
Programme in Biodiversity Conservation at the Royal
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Cambodiais one of the richest countries in the region
in terms of its biodiversity (MoE, 2004). More than
30 years of civil war, however, meant that baseline
surveys of Cambodia’s biodiversity did not begin
in earnest until 1997 and, therefore, most plants
and wild animal species are not well understood
or documented (Daltry, 2008). Increasingly, Cambo-
dia’s natural resources are being destroyed by both
internal and external forces, which is resulting in
plants and wild animals becoming rare and threat-
ened with extinction (MoE, 2004).

Cambodia sueers from a lack of skilled human
resources to manage and conserve biodiversity in
a more sustainable manner. More qualieed Cam-
bodian managers, planners and researchers are
considered indispensable. In response to this need,
the Royal University of Phnom Penh (RUPP), in
conjunction with Fauna & Flora International
(FFI), decided to establish a Masters of Science
programme in Biodiversity Conservation in 2005.
The MSc course covers a wide range of subjects

sors who deliver many of the lectures. By applying
very strict grading and examination rules and regu-
lations, the students have learned to work hard and
become more proecient in self-study and practi-
cal research. Consequently, this programme has
produced high quality students who have quickly
found good jobs with higher salaries or gained pro-
motion within their institutions. Some of our stu-
dents have won scholarships to pursue their further
studies abroad.

Even though our programme has had many
indications of success, however, it has faced some
challenges. The erst is that some of our students
have low proeciency in English and therefore strug-
gle with lectures and reading materials in this lan-
guage. The second challenge is that the majority of
modules are taught by international lecturers who
are not permanently based in Cambodia, which
gives students fewer opportunities to beneet from
their ongoing instruction and one-to-one mentor-
ing. The shortage of qualieed people in Cambodia

including Integrated Natural Resources Management, can also make it di'cult to end external supervi-

Research Analysis, Environmental Impact Assess-sors to assist the students with their thesis projects.
ment and Environmental Law, Project Cycle Manage- Finally, most students have other work to a"end to

ment, Protected Areas Management, Data Presentatiorand therefore have limited time to study. Conse-
and Scientiec Report Writing, Species Conservation, quently, some students fail their examinations and
Research Methods and Applied Statistics, Geographicassignments, and it can take them longer than the
Information Systemsand Ecological Field Techniques intended two years to gain their degrees.

Since 2005, 120 students have enrolled in this
programme, including stae from the government
agencies, NGOs and private sector. The students
have found this programme to be very useful, and
have especially benested from the diverse experi-
ence and perspectives of the international profes-

To overcome some of these challenges, Dr
Neil Furey was appointed as Head of Academic
Development in 2009 to work permanently with
the programme. This has helped the programme
to run more smoothly because Dr Furey can give
additional mentoring and tuition to students while
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they conduct their course assignments and thesis
research. Another important strategy is to gradu-
ally transfer teaching duties to Cambodian nation-
als as more suitably qualieed people become avail-
able. The immediate benests of doing this will be to
further increase the frequency of personal tutorials
for students, to enable more lectures to be delivered
in Khmer language, and to make the programme
more sustainable.

We hope this course will continue forever and
that the Centre for Biodiversity Conservation will

become aresearch centre of excellence. We are now

establishing an applied research programme to
assist graduate students to pursue doctoral studies
on biodiversity conservation themes in Cambodia.
Alongside this, scholarships are being made avail-
able to assist good students from disadvantaged
backgrounds to enrol on the Masters programme.

In my opinion, the Masters course is having a
positive impact within the RUPP itself because
graduate students can demonstrate the capacity to
conduct research independently, oeer lectures, and

supervise graduate and undergraduate students in
both the Department of Environmental Science and
Department of Biology. This “multiplier esect” will
enable even more Cambodians to understand and
care for our natural heritage.
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Editor’s note:- Rath Sethik and some of the recent gradu-
ates from this programme can be seen in Fig. 1 below,
and the abstracts from several recent Masters theses can
be found on pages 58 to 62. In addition, graduate Oum
Sony is the lead author of a full paper on pages 40-57,
which was based on his MSc research thesis.
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Fig. 1 Rath Sethik (far right) and Callum McCulloch with MSc graduates in 2009 (© J. Holden, FFI-RUPP),
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Mreah prew phnom

Progress in breaking the link between narcotics crime and

rainforest loss in Cambodia

David Brad!eld and Jenny C. Daltry

Fauna & Flora International, Jupiter House, Station Road, Cambridge CB1 2JD, United Kingdom.
Email davidbrad!eld.sa@gmail.com, jenny.daltry@fauna-"ora.org

This paper !rst appeared in Oryx - The International Journal of Conservation in October 2008. It is reproduced here
with the kind permission of the Oryx editorial team and Cambridge University Press.

One of the least publicised causes of rainforest
destruction in recent years has been the produc-
tion of amphetamine-type stimulants, including
methylenedioxymethamphetamine (MDMA), com-
monly known as ecstasy. An important precursor of
MDMA is safrole oil, resned from sassafras oil from
the lower trunk and roots of various trees, includ-
ing the Lauraceae generaOcoteaand Cinnamomum.

In the densely forested Cardamom Mountains,
Southwest Cambodia, Fauna & Flora Interna-
tional (FFI) sta! observed a dramatic escalation in
sassafras oil production around 2004, soon a“er
stricter controls had been placed on this indus-
try in neighbouring Vietnam. Sassafras is illegally
reened in Cambodia from the uncommon ‘mreah
prew phnom’ tree, tentatively identieed by local
biologists as the Data Deescient Cinnamomum par-
thenoxylon.The trees are felled and their roots cut
into pieces and boiled in huge cauldrons over wood
eres for eve-to-eight days. The distillation process
consumes an enormous quantity of other trees for
fuel, and the factory waste is typically discarded
into streams, causing severe pollution. It takes an
estimated 100 kg of oil-rich material to produce 1
kg of safrole.

The oil is carried out of the jungle in 35-litre con-
tainers by local labourers, earning a monthly wage
of around $ 25, before being smuggled to Vietnam,
China or Thailand, where it fetches upwards of
US$ 1,725 per litre, according to research by the
FFI team in Cambodia. In 2005, the United Nations
Of#tce on Drugs and Crime sent a mission to Cam-
bodia to investigate the source of a large quantity
of oil found in Vietham. They reported that interna-
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tional elorts to track and control the production of
ecstasy were complicated by the fact that safrole has
other, legitimate uses, including the production of
degreasants, tooth paste and paints. The felling and
processing of mreah prew phnom trees, however, is
unequivocally illegal in Cambodia.

Besides mreah prew phnom trees, the Carda-
mom Mountins support an exceptionally rich bio-
diversity, with many endemic animals and plants
and well over 60 globally threatened species.
Nearly 30,000 people live in and around the moun-
tains, including indigenous forest-based minori-
ties. Considerable elorts have been made to close
the illegal distilleries that threaten these forests and
hence these communities. In Phnom Samkos Wild-
life Sanctuary, for example, FFI supports 49 locally-
recruited Ministry of Environment rangers who has
successfully raided dozens of distilleries over the
past four years, and destroyed or conescated many
tens of tonnes of safrole oil and the equipment to
produce it. The distilleries are usually guarded by
men armed with AK47 assault ri%es and some are
booby-trapped with antipersonnel mines.

Local people frequently come forward to report
these and other threats to the forests they depend
upon. Villagers in O’'Som Commune, in the Central
Cardamom Mountains, for example, earn most
of their annual income from harvesting wild car-
damoms (Amomum krevanjy and consider virgin
mreah prew phnom forests to provide the optimal
conditions for cardamoms to grow. In 2006, the vil-
lagers alerted FFI to the presence of 16 Vietnamese-
owned sassafras distilleries in and around their
11,000-hectare ‘cardamom forest’, where cu'ing
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trees is forbidden. FFI responded by organising
a successful joint operation in collaboration with
Conservation International, Ministry of Environ-
ment, Forestry Administration, Military Police and
Royal Cambodian Armed Forces to close the distill-
eries and arrest the owners.

On 20 June 2008, 33 tonnes of sassafras oil were

burned in Cambodia at a public ceremony organ-
ized by the Cambodian Ministry of Interior, the
National Authority for Combating Drugs in Cam-
bodia and the Australian Federal Police (AFP).
Although this was only part of the oil seized and
destroyed in recent years, the AFP Border and
International unit calculated that it could have
produced 245 million ecstasy tablets, with a street
value of over US$ 7 billion. Even in their raw form,
the 33 tonnes would have fetched over $ 69 million
in Thailand.

The enforcement operations appear to have
been highly esective to date. While there were an
estimated 75 active distilleries in the western Car-
damom Mountains in 2006, aerial searches in late
2007 and 2008 found none. Given the exceptionally
high value of safrole, however, this highly destruc-
tive industry could re-appear at any time, and
Cambodia’s rangers are few in number and oeen
underpaid.

Consequently, even though the sassafras indus-
try is just one of many crimes that rangers must
address, we hope that organisations concerned
with halting the narcotics trade will consider con-
tributing enancial or technical support to continue
their vital role to protect Cambodia’s forests.

o e

Fig. 1 (le*) Aranger destroys a giant sassafras cauldron in the Cardamom Mountains (© David Bradeeld);

(right) Thorn Kim Hong and David Bradeeld alend a ceremonial burning of sassafras oil.
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Abstract

The global conservation status of green peafowl Pavo muticus( tgm%uuﬁ Kang gnaok) has recently been
‘upgraded’ to Endangered by BirdLife International (2009). This paper reviews our current knowledge of
its status and distribution in Cambodia. The species is still relatively widespread, but much reduced, and
now locally common only in remote forests of the North and Northeast, the least disturbed riverine habitat
of the upper Mekong River system, and to a lesser extent, the lower river valleys of the Cardamom Moun-
tains. Southern Mondolkiri probably shelters the single largest population remaining in the world. Because
the species is conspicuous and valuable, it is actively hunted and collected. This threat is the main factor
behind the species decline, as it lives near permanent water, where most human activities take place. In con-
sequence, its surviving populations are increasingly fragmented and declining throughout the country. A
monitoring programme initiated in Seima Biodiversity Conservation Area, coupled with regular patrolling,
has nevertheless proven that the species can recover quickly with adequate conservation measures.

Keywords

Green peafowl, Pavo muticus Cambodia, conservation, distribution

Introduction

The green peafowl Pavo muticusis a bird that has
always fascinated man by its beauty and extraor-
dinary thousand-eyed fanning tail. Unfortunately,
its large size, combined with its alractive dress, are
the very reason for its predicament (Tan et al.,2000).
The species has a large ancestral range spread-
ing from Northeast India, east to Vietham, north
to Southern China and south to Java. It was once
common and widespread in various forest habitats
and grasslands, mostly in lowlands, but has under-
gone a dramatic decline in the 20th century. The
green peafowl is now extinct in several countries
and subsists in very fragmented and small popu-
lations in the others. The only sizeable remaining
populations are found in Cambodia, Myanmar, and
west-central Vietnam (BirdLife International, 2009).
In Cambodia, it is a resident of dry dipterocarp
and semi-evergreen forests with permanent water
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sources, in lowlands below 300 m. This majestic bird
was formerly abundant, as testi"ed by its depiction
in the bas-reliefs of Angkor by ancient Khmers (see
Fig. 1). Today, Cambodia is o#en cited as support-
ing the most signi“cant populations le# in the world
(e.g. Brickle et al, 2008). This paper aims to provide
a comprehensive review of the species’ status and
known distribution in the Kingdom.

Historical status in Cambodia

French naturalists Delacour & Jabouille (1925)
described the green peafowl as the ‘commonest
game bird in Indochida and it is therefore inferred

that the species was widespread and common in
Cambodia during the "rst half of the 20 ™ Century.

In the 1960s, William Thomas had already noticed

a decline, declaring “it is now rare near habitation,
since it is conspicuous, easily shot, and its train is valu-

© Centre for Biodiversity Conservation, Phnom Penh
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Fig. 1 Green peafowl depicted in the Bayon temple
bas-reliefs (© Gregory Duplant).

ablé (Thomas & Poole, 2003). In their annotated list
of birds of Cambodia up to 1970, the same authors
listed the bird’s historical presence in six provinces
(Kampot, Koh Kong, Kompong Thom, Kratie, Siem
Reap and Stung Treng) without further detalils.
Aeer a thirty-year vacuum of information due

to civil war and insecurity, documented records
resumed in the late 1990s as the country progres-
sively became peaceful and remote forests became
accessible for biological surveys.

Present distribution and
abundance

The current distribution of green peafowl, as pre-
sented in this paper, is based on all recent records
the author could !'nd. These included published
and unpublished records from surveys, birding
trips, ornithologists and incidental observers.

The review of records is organized by geo-
graphical zones of Cambodia, arbitrarily divided in
six areas as follow: the Northwest, the North, the
Northeast, the Southeast and the Tonle Sap, and
the Southwest. The regions, and the provinces they

© Centre for Biodiversity Conservation, Phnom Penh

comprise, are shown on Fig. 2. It should be noted
that for the six provinces around the Tonle Sap lake,
the ‘upland’ areas and ‘lowland’ ("oodplain) areas
fall into di#erent zones.

The number of birds recorded, as well as the
numbers of records, have been used to provide a
rough idea of local abundance of the green peafowl
in di#erent regions and protected areas. Given that
systematic monitoring of green peafowl has taken
place in only one area, this method is currently the
most sensible one to assess the relative abundance
of the species, although many factors may a#ect its
accuracy (seasonality, observers, habitat, etc.).

The distribution of records is represented in Fig.
3.

Northwest

The green peafowl has been extirpated from most
of its former range in this region. There are histori-
cal records from Angkor (Engelbach, 1953) where
it has now become extinct (Goes, 2000a). There is
no recent record from Siem Reap Province and the
only indication of occurrence in Oddar Meanchey
comes from one dead market bird found in O’'Smach
border post in 2001 (G. O’Keet#te,in lil. ). There
are no con!rmed records from Bantey Meanchey,
although local reports were received from Ang
Tropeang Thmor Sarus Crane Conservation area in
May 2002 (Goes & Davidson, 2002a). This indicates
that the species may still survive in very small frag-
mented populations in remote corners of the north-
western provinces.

North

In Kompong Thom, the green peafowl was his-
torically present (Delacour, 1928), but there are no
modern day records. Remnant populations may
persist in the remote parts of the province, namely
the Prey Long area in the Northeast corner, where
no survey has been conducted.

In Preah Vihear Province, it is fairly wide-
spread, at least in the northern part, albeit at low
densities due mainly to the dry nature of the land-
scape. A wide-ranging three-month survey from
December 2000 to February 2001 in the dry dipte-
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Avifaunal inventory with annotated accounts for Botum-Sakor
National Park, Southwest Cambodia
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Abstract

Avifaunal records from systematic surveys between July and December 2008 and opportunistic sightings
between April 2005 and June 2009 in Botum-Sakor National Park, Southwest Cambodia, are reported.
A total of 203 species were identi"ed including seven globally threatened or near-threatened species, 14
biome-restricted species, and three subspecies endemic to the Cardamom Mountains Ecoregion. The "rst
published report of li#le bronze cuckoo Chrysococcyx minutillusn Cambodia is also documented. The con-
servation importance of Botum-Sakor has been severely reduced due to continuing habitat degradation, but
potentially contains globally important populations of green peafowl Pavo muticus regionally important
populations of white-winged duck Cairina scutulataand milky stork Mycetirea cinereaand supports breed-
ing grey-headed "sh eagles Ichthyophaga ichthyaetu3he avian diversity of Botum-Sakor is comparable to

that of other protected areas within Cambodia and meets two criteria for the designation of an Important

Bird Area (IBA).
Keywords

Birds, avian, biodiversity, Indochina, Cardamom Mountains.

The knowledge of bird distribution in Cambodia is
somewhat lower than that of most other countries.
There are approximately 535 bird species thought
to occur in Cambodia (Tan & Poole, 2003), but
this species list is expected to reach 600 as survey
elorts are increased and unexplored areas inves-
tigated. There are only a small number of recent
studies that have aimed to document the species of
Southwest Cambodia and as yet there has been no
reporting on the avifauna of Botum-Sakor National
Park. Daltry & Kuy (2003) conducted opportunistic
surveys within the southern Cardamoms, identify-
ing 137 species including several globally threat-
ened species and several subspecies endemic to the
Cardamom Mountains Ecoregion (which includes
Botum-Sakor). The combination of several studies
within this part of Cardamom Mountains provides

a species list of approximately 200 species (Daltry &
Kuy, 2003). Similarly, Steinheimer et al.(2000) com-
bined survey work with previous reports to iden-
tify 213 species occurring in the Phnom Samkos
Wildlife Sanctuary and T'Mar Bang District of the
Central Cardamom Mountains.

Botum-Sakor is located near the southwest
border of Cambodia, spanning the three districts
of Koh Kong, Kiri Sakor and Botum-Sakor in Koh
Kong Province and is one of Cambodia’s six staled
National Parks. It covers an area of 183,408 hectares
(1,834.08 km?). The majority of Botum-Sakor’s area
comprises gently sloping lowland forest consisting
of lowland evergreen and semi-evergreen broad-
leaved forest, Melaleucavoodland, grassland, man-
grove forest and patches of Oncaspermaalm. The
human population of Botum-Sakor is unknown
(Daltry & Traeholt, 2003) yet disturbance is known

































































































































