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PREFACE

This document presents the results of annual biodiversity monitoring activities in and around the
Tonle Sap lake and floodplain for the period August 2008 - June 2009. Compiled by WCS, under
contract to the Tonle Sap Conservation Project and MoE, the document draws on work by a
consortium of other government agencies, notably the Forestry and Fisheries Administrations,
and a number of NGOs. Accurate monitoring of this kind enables conservationists to monitor
the success of our programs, detect new threats as they arise and communicate the importance of
the Tonle Sap ecosystem to decision-makers. It probably represents one of the most ambitious
and technically rigorous programs of its kind for any ecosystem in the region and is a testament
to the cooperation and dedication of the participants.

The monitoring described here focuses on populations of rare birds, partly because they form
one of the most significant aspects of the biodiversity of the lake and partly because they indicate
the health of the Tonle Sap ecosystem more broadly. The scope of monitoring in this unique and
biologically rich area has grown over the past ten years, hand in hand with the growth of a series
of on-the-ground conservation projects at key sites. There is now monitoring in place for thirteen
key species, six of them globally threatened, at seven key conservation areas in the Tonle Sap
Biosphere Reserve and across the wider floodplain. Most of the protocols used for the described

. . . . . 1
monitoring work were printed in a reference document in 2007".

A parallel system of monitoring for fish, watersnakes and other aquatic species is conducted by
the Fisheries Administration, Ministry of Environment and many other stakeholders, with the
results published in a separate series of reports. In future it is hoped that monitoring work may
be expanded to include some of the highly threatened mammal and reptile species found in the
Tonle Sap ecosystem.

The first report of the four in this volume presents results from the monitoring of the breeding
waterbird colonies in the Prek Toal Core Area of the Tonle Sap Biosphere Reserve. These are the
largest and in some cases only known colonies in Southeast Asia for the species monitored, and
they continue to remain in buoyant good health. Colonies were monitored for the following
species: Greater and Lesser Adjutant, Painted and Milky Stork, Asian Openbill, Spot-billed
Pelican and Oriental Darter. The number of Grey-headed Fish Eagle nests is also monitored in
Prek Toal and results are briefly summarized in this report.

The second report compiles monitoring data on non-breeding waterbirds from the seven key
sites: Prek Toal, Boeung Tonle Chhmar and Stueng Sen Core Areas and four Integrated Farming
and Biodiversity Areas (IFBAs), as well as incidental records from other sites. The species
covered here are: Greater and Lesser Adjutant, Painted, Milky, Black-necked and Woolly-necked
Stork, Asian Openbill, White-shouldered and Black-headed Ibis, Spot-billed Pelican and Oriental
Darter. Little is yet known about bird movements in response to the Tonle Sap’s extreme annual
cycle of environmental fluctuations but the monitoring of feeding birds at various sites across the
floodplain helps us to better understand fluctuations in numbers and distribution.

twes (2007) Tonle Sap Biodiversity Monitoring Protocols. Wildlife Consetrvation Society, Phnom Penh, Cambodia.



The third report covers Bengal Floricans, a Critically Endangered bird for which Cambodia holds
the majority of the world population. They live in the highly threatened, seasonally inundated
grasslands that were once so extensive in the Tonle Sap ecosystem. Key florican populations are
found in the Integrated Farming and Biodiversity Areas, a recently established network of
grassland reserves and 2009 was the first year that a complete census of the number of territorial
male Bengal Floricans was undertaken in these reserves. Monitoring also takes place in the areas
used by this species outside the breeding season, just beyond the limits of the floodplain.

The fourth report describes the regional status of Sarus Cranes. In the late dry season cranes
aggregate at a small number of wetlands, and every year since 2001 a network of NGOs and
government agencies has made counts at this time of year at all key sites across both Cambodia
and Vietnam. In recent years additional counts have been conducted in the early and mid dry
season to clarify the complex movements that cranes make as water levels change.

The work presented here would not have been possible without financial report gratefully
received from the following donors: the Tonle Sap Conservation Project which is a UNDP/GEF
project, the Critical Ecosystems Partnership Fund, the Disney Wildlife Conservation Fund and a

private donor who has shown great commitment to enhancing the conservation of wildlife in
Cambodia.
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SUMMARY

This report reviews new information on the seasonal status and distribution of large
waterbirds in and around the Tonle Sap Biosphere Reserve (TSBR). It updates a detailed
review published in 2008 by examining records collected from July 2008 to June 2009 through
regular monitoring work in and around several key sites, in particular Boeung Tonle Chhmar
and Stung Sen Core Areas, and the Integrated Farming and Biodiversity Areas (IFBAs)
located in the outer grasslands of the floodplain. The report covers Lesser Adjutant (Leptoptilos
Javanicus), Greater Adjutant (Leptoptilos dubins), Painted Stork (Mycteria lencocephala), Milky Stork
(Mycteria  cinerea), Asian Openbill (Anastomus  oscitans), Black-headed Ibis (Threskiornis
melanocephalus), Spot-billed Pelican (Pelecanus philippensis), Otiental Darter (Anhinga melanogaster),
Black-necked Stork (Ephippiorhynchus asiaticus), Woolly-necked Stork (Ciconia episcopus) and
White-shouldered Ibis (Psexdibis davisoni).

The main objectives of this monitoring are:

1) To get a better understanding of seasonality of occurrence and abundance in the TSBR

2) To assess the significance of the protected and unprotected areas as feeding sites for
non-, pre- or post-breeding birds

3) To highlight unusual bird aggregations that may indicate the presence of colonies other
than those in Prek Toal

4) To identify gaps in data coverage and further survey or monitoring needs

5) To highlight threats faced within the TSBR away from the main colony site at Prek Toal

|. Seasonality of occurrence and abundance

The pattern of occurrence for all species was generally similar to that found during the 2008
review, but more detail is now available, especially for the Boeung Tonle Chhmar and Stung
Sen Core Areas, where continuous data were collected for the first time. There are still many
unknowns and further monitoring and analysis is needed in future years.

Colonial species for which the TSBR is a major breeding area

The main colonies for the eight species in this group are at Prek Toal Core Area, with one or
two other sites for Oriental Darters and Lesser Adjutants. Most birds are concentrated at the
colonies during the breeding season, with non-breeders either scattered around the lake or
concentrated at a few key feeding sites. The pattern of movements after the breeding season
varies strongly depending on the species. A detailed review for each species is presented in the
text.

Non-colonial species for which TSBR appears to be mainly a non-breeding area

There are three species in this group. In the study period Woolly-necked Stork and Black-
necked Stork were found mainly in small numbers, in the outer floodplain and almost
exclusively in the dry season. Both also breed, or have bred, in very small numbers. White-
shouldered Ibis were only recorded in March and April from Baray and Veal Srongai IFBA, in
the southeastern corner of the floodplain. They may also breed in the TSBR in low numbers.
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2. Significance of sites

The data suggest that Boeung Tonle Chhmar is an important feeding site in the dry season
and early wet season for most large waterbirds that breed colonially in the TSBR; this was also
suggested in the 2008 review but has been reinforced by the new data. The Stung Sen Core
Area scemed to be visited by waterbirds more in the wet season than in the dry season. At
present the data do not indicate any exceptional value of this site for large waterbirds
compared to other areas of the inner floodplain, with the possible exception of Spot-billed
Pelicans. Prek Toal is of course the most important breeding site, but it also has significant
numbers of Spot-billed Pelican, Oriental Darter and Lesser Adjutant staying in the area the
whole year round. Dey Roneath continues to be of interest as a potential breeding colony
(see below) but lacks year-round monitoring data. Veal Srongai was seen to be important for
many of the large waterbirds that breed colonially in the TSBR. The nearby area of Krous
Kraom, which was once grassland but is increasingly dominated by intensive agriculture,
continues to be much used by many species considered in this report. Furthermore the
IFBAs, including the Stoung-Chikraeng IFBA group, contain a wide diversity of species,
including Black-necked Stork and Woolly-necked Stork. If confirmed, the suspected
occurrence of breeding White-shouldered Ibises near Baray IFBA would raise the significance
of that site since they are listed as Critically Endangered by IUCN.

3. Large aggregations that may indicate presence of a breeding colony

The 1,558 darters seen at Dey Roneath in January 2009 may have come from Prek Toal, but
it is also possible that they were from breeding colonies nearby. A colony containing one
hundred nests was found in Dey Roneath in 2007 and it may be that further colonies exist
here. This area has never been properly surveyed to assess breeding of large waterbirds.

The large breeding season aggregations of several species witnessed at Boeung Tonle
Chhmar also deserve some follow up searches in the area to check for nesting birds, as the
area (including Moat Khla) has had breeding colonies in the past.

4. Gaps in coverage

The implementation of MIST in all Core Areas is a huge step forward. Together with the
ongoing monitoring of the IFBAs this means that many of the known key sites in the north,
east and southeast are fairly well covered. However, there is little coverage of the south side
of the floodplain, east of Prek Toal. The southeastern corner of the floodplain, although
partly covered by Stung Sen Core Area, Prey Koh Conservation Area and Veal Srongai and
Baray IFBAs still seems to hold as yet undisclosed secrets. Further searches in this area might
locate new populations of White-shouldered Ibis and Greater Adjutant.

The data reviewed in this report are collected by rangers, not professional ornithologists. This
group of species presents fewer identification challenges than most taxonomic groups in
Cambodia, but nonetheless errors are possible, and it is important that effort is spent on
maintaining data quality. This should involve regular refresher courses and assessments of the
identification skills and quality of data recording among the staff.

5. Threats

There are worries that uncontrolled developments in the outer floodplain are destroying much
important habitat and may also have negative impacts on the overall ecosystem as dams and
irrigation channels obstruct water flow and fish migration and heavy use of chemicals may
pollute the environment and kill many living organisms. The establishment of invasive Minosa
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pigra is also often noted in areas with dry season rice cultivation (pers. obs.) probably due to
seed import through earth moving equipment such as excavators and tractors. The increased
contact between people and wildlife is not to the benefit of wildlife and hunting pressure may
be increasing as a result.

The use of poisons within the Boeung Tonle Chhmar Core Area has been recently reported
to be extensive (Heng Sokrith 2009) and this practice is likely to occur elsewhere as well.
Besides using poisoned fish bait to kill waterbirds and other wildlife the collection of bird
eggs from nests was also reported here, but the species were not identified. Such practices are
also likely to occur elsewhere. Numerous illegal fishing practices are routinely employed
throughout the floodplain, reducing fish stocks and damaging habitat.

Incidents of hunting with guns, spears, nets or traps are not often reported but many species
of waterbirds, including some of those treated in this report, are still sold at markets in villages
and towns around the lake (A. Yang, pers. comm.).

There is yet a lot of work to be done to get the extensive application of destructive practices
under control.
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INTRODUCTION

Scope of the report

This report updates a detailed review
published in 2008 by examining records
collected from July 2008 to June 2009
through regular monitoring work in and
around several key sites, namely Boeung
Tonle Chhmar and Stung Sen Core Areas of
the Tonle Sap Biosphere Reserve (TSBR),
and the Integrated Farming and Biodiversity
Areas (IFBAs) located in the outer

Table 1. Species reviewed in this report

grasslands of the floodplain, mostly in the
Transition Zone of the TSBR. Records from
outside the breeding season in Prek Toal
Core Area have also been examined and
counts made during the Asian Waterfowl
Census  (January only) have  been
incorporated. The species reviewed are
shown in Table 1. Most of these birds breed
in the floodplain, primarily at the large
colonies in the Prek Toal Core Area (Goes
2004, Clements et al. 2007).

Species IUCN Global Threat Bred at Prek Toal in
Category” 2008/9?

Lesser Adjutant (Leptoptilos javanicus) Vulnerable Yes
Greater Adjutant (Leproptilos dubins) Endangered Yes
Painted Stork (Mycteria leucocephala) Near-threatened Yes
Milky Stork (Mycteria cinerea) Vulnerable Yes
Asian Openbill (Anastomus oscitans) Least Concern Yes
Black-headed Ibis (Threskiornis melanocephalus) Near-threatened Yes
Spot-billed Pelican (Pelecanus philippensis) Near-threatened Yes
Oriental Darter (Anhinga melanogaster) Near-threatened Yes
Black-necked Stork (Ephippiorbynchus asiaticus) Neat-threatened No
Woolly-necked Stork (Ciconia episcopus) Least Concern Yes (1 pair)
White-shouldered Ibis (Psexdibis davisoni) Critically Endangered No

“BirdLife International (2008)

The main objectives for conducting this
review for the above species were:

1) To get a better understanding of

seasonality ~ of  occurrence  and
abundance in the TSBR

2) To assess the significance of particular
sites for non-, pre- or post-breeding

birds

3) To highlight unusual bird aggregations
during the breeding season that may
indicate the presence of colonies other
than those in Prek Toal

4) To identify gaps in data coverage and
further survey or monitoring needs

28

5) To highlight threats faced within the
TSBR away from the main colony site
at Prek Toal.

Other monitoring reports in this series
address the status of Bengal Floricans
(Evans et al. 2009a; Gray et al. 2009), the
non-breeding distribution of Sarus Cranes
Grus antigone (Evans et al. 2009b, Evans ef al.
2008, Nguyen Phuc Bao Hoa 2007) and the
development of the multi-species breeding
colonies at Prek Toal (Clements ez a/. 2007b,
Sun Visal 2009, Sun Visal and Clements,
2008).

Data

Most of the data used in this report are from
long-term monitoring work at sites where

conservation work is being implemented.
This includes the TSBR Core Areas and the



IFBAs. This is the first year that MIST is
being implemented in the Core Areas and
this has resulted in the collection of much
useful data, which allows us to look at the
seasonal use of these sites by the target
species. Note that data recording in Boeung
Tonle Chhmar wusing MIST started in
October 2008 so no information was
recorded for July, August and September.
Furthermore June 2009 data for Stung Sen
Core Area were not available at the time of
writing.

Such continuous monitoring of the sites
over time will give us a much better
understanding of seasonal patterns and allow
us to see trends in the numbers of birds
using the Core Areas. Data from Prek Toal
(also collected through MIST) has only been
used for the non-breeding season and then
only in the maps — as we especially wanted
to get a better understanding of bird
distribution and numbers at sites other than
Prek Toal. For more data on waterbirds at
Prek Toal see the annual colony monitoring
report (Sun Visal 2009).

At the IFBAs data on target species are also
collected by patrol teams during continuous
monthly patrols. Additional data has also
been used from the Asian Waterfowl Census
for Dey Roneath, Preah Net Preah and
Boeung Tonle Chhmar.
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Most of the data are from a few sites located
on the eastern and northern parts of the
floodplain. For a better understanding of
bird movements around the Tonle Sap Lake
as a whole it would be good to include sites
on the southern side of the lake in the
future. We are therefore looking forward to
obtaining data in the future from a site on
the western side of the lake, between Dey
Roneath and the delta, where CI and the
Fisheries Administration have begun a new
conservation project. Obtaining data from
Dey Roneath itself would also be valuable,
although this is not currently possible due to
resource constraints.

Structure of the species accounts

Each species account starts with a brief
update on breeding status in the TSBR
obtained from the colony monitoring work
if applicable (see also Sun Visal 2009). For
species with many records an overview is
first given by means of a chart. For all
species a map has been made that shows the
distribution of records (maps can be found
in the map section at the end of the report)
and detailed data are presented for sites
where the species has been recorded
regularly. The site records are followed by a
review and/or comments on the significance
of the data.



SPECIES ACCOUNTS

Lesser Adjutant

Leptoptilos javanicus
Breeding in the TSBR

In 2009, 348 breeding pairs were counted at
Prek Toal (this is only a portion of the total
Prek Toal breeding population, which may
be as much as twice this size) with birds
nesting from approximately January to June.
Small groups are also sometimes seen at
Prek Toal in the flood season (August-
November). Numbers were seen to increase
substantially in November indicating the
arrival of nesting birds. Small colonies are

found from time to time away from Prek
Toal, but these tend to be abandoned
quickly due to human disturbance. The
historic nesting colonies shown in the map
may have been ecither Lesser or Greater
Adjutants or both.

Overview of distribution records

There were 57 records away from Prek Toal
in 2009. These are summarized in the chart
below and Map 1 in the Map Section.

Figure 1. Graph showing monthly data on average number of Lesser Adjutants per record (sighting) and
the number of records per month. For all sites except Prek Toal.

Site records

Boeung Tonle Chhmar Core Area

Data recording began in October 2008.
There were 10 records from Boeung Tonle
Chhmar (18% of total), between January and
May. Numbers peaked in March and April,
with seven out of ten records made in these
two months and maximum group sizes of 16
and 13 for March and April respectively.
Only singles or pairs were recorded in other
months.
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Stung Sen Core Area

Singles and pairs were recorded infrequently
one or two times a month for eight of the
cleven months available. There were ten
records in total. One group of four birds
was recorded in July 2008.

IFBAs

There were 37 records from the IFBAs, with
25 (68%) coming from Veal Srongai and the
adjacent area to the east. Lesser Adjutants
were recorded in this area from nine



months, including the period of high water
level. Group size was mostly 1-12 birds, but
on the 20" of May a large flock of 46 birds
was observed. In Baray and Stoung-
Chikraeng group sizes were typically of
singles or pairs, except for a group of 9 birds
in November (Stoung-Chikraeng) and a
group of eight birds in June (Baray).

Review

Lesser Adjutants generally seem to be fairly
widespread and are present in the Tonle Sap
floodplain throughout the year. However,
they occur at low densities. Generally there
are only 3-5 records with group sizes varying
between 1-12 birds each month from all the
regularly monitored sites combined. Boeung
Tonle Chhmar seemed to be mainly used as
a feeding site in the late dry season, with
medium-sized aggregations of up to 16 birds
observed.

A particularly large group of 46 birds was
observed in the area east of Veal Srongai at
the end of May. This is the largest
aggregation of Lesser Adjutants witnessed in
the Tonle Sap floodplain, away from Prek
Toal, since 2002. It is possible this group
consisted of failed or early breeders from
Prek Toal (where the breeding season ends
in June). Large aggregations of 80-200 birds
were seen in this part of the floodplain from
March to May prior to 2003 and the
regularity of such appearances of large
groups in this time also raises the possibility

Greater Adjutant
Leptoptilos dubius

Breeding in the TSBR

In 2009 at Prek Toal 123 breeding pairs
were estimated based on count data (this is
only a portion of the total Prek Toal
breeding population, which may be as much
as twice this size). The breeding season runs
from January to June. The historic nesting
colonies shown in the map may have been
either Lesser or Greater Adjutants or both.
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that they may be post-breeding flocks from
other regions (van Zalinge et al. 2008). For
instance breeding typically ends in February
in Preah Vihear (Clements 7 al. 2007).

Another possibility, we would like to put
forward for consideration is that non-
breeders may be drawn periodically to such
areas as Veal Srongai, due to disturbance
created by rising flood waters, which may
briefly lead to an increase in food
availability. The southeastern corner of the
floodplain has a lot of grasslands and
particularly where flooded forests change
into more open grasslands, hunting should
be particularly rewarding for waterbirds
waiting for ground animals that are forced to
move out of the inner floodplain as
floodwaters rise.

Comments

The 2008/9 data is in line with earlier
findings on Lesser Adjutant distribution and
movements within the floodplain of the
Tonle Sap lake (van Zalinge e al, 2008).
With the new data from Boeung Tonle
Chhmar and Stung Sen Core Areas we can
confirm that both these areas are used by
Lesser Adjutants to a limited extent. The
data strengthen earlier suggestions that a
significant number of Lesser Adjutants
remain in the floodplain throughout the
year. It is notable that no large post-breeding
flocks have ever been recorded in the
floodplain during June-July.

Site records (see also Map 2 in Map
Section)

Boeung Tonle Chhmar Core Area

There were five separate records. Single
birds were recorded every month from
October-December. This was followed by a
group of 5 birds in May. The last record was
again of a single bird in June.



Stung Sen Core Area

There were only three records, once of a
single bird and twice of a pair, which all
came from a very short period between 7-20
October.

Comments

These records are consistent with previous
data. It is not clear where the majority of
Cambodia's Greater Adjutants spend the
non-breeding season. Greater Adjutants are
rarely seen in the Tonle Sap floodplain away
from Prek Toal at any season, but large

Painted Stork

Mycteria leucocephala
Breeding in the TSBR

In 2007 the total size of the breeding
population at Prek Toal was estimated at
3,121 pairs that bred from approximately
January to June.

groups appear sporadically in certain areas
from May-July, particularly in June and July,
as well as December. Most of the previous
records of large aggregations (32-84 birds)
were from the southeastern corner of the
floodplain (most recently in 2004), but there
were also two previous records from
Boeung Tonle Chhmar of 70 and 84 birds
from as far back as 1998 and 2000,
respectively. It is worrying that such large
aggregations haven’t been seen in recent
years. Conducting extensive searches in
May-July in the southeastern corner of the
floodplain might reveal whether such
aggregations still occur.

Overview of distribution records

There were 58 records away from Prek Toal
in 2009. These are summarized in Figure 2
below and Map 3 in the Map Section.

Figure 2. Graph showing average number of Painted Storks recorded per month and the number of

records per month (for all sites except Prek Toal)
Site Records

Boeung Tonle Chhmar Core Area

There were 14 records from Boeung Tonle
Chhmar (24% of total records) with all
records coming from April-June, except for
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one record of 7 birds in January. There were
three records in April with a maximum
group size of 60 birds (average group size
25), 7 records in May (maximum 150,
average 52) and 3 records in June (maximum
7, average 3).



IFBAs

The former Krous Kraom grasslands, now
an agricultural belt, had the highest number
of records (n = 21, 36% of total records).
Painted Storks were also recorded from all
other IFBAs in the outer floodplain with 13
records from Baray (22% of total) and 9
records from the Stoung-Chikraeng IFBA
group (16% of total). There were no records
made in the entire Tonle Sap area from
August to October. Painted Storks first
started arriving in the outer floodplain in
November (four records from Baray IFBA)
and were most numerous from December to
February. Total numbers recorded in the
outer floodplain seemed fairly consistent
over these three months with 9 records in
December (average group size 28), 9 records
in January (average group size 18) and 7
records in February (average group size 41).
In March numbers dropped sharply with
only three records of small groups and in
April only a single bird was recorded. In
May there were two records of around 20
birds each and in June the numbers
increased almost to the early dry season
levels, with five records (average group size
28).

Other sites

There was one record of 24 Painted Storks
in January in grasslands in the northwestern
corner of the floodplain, in Preah-Net-Preah
district.

Review

From Figure 2 it can be seen that Painted
Storks were not recorded in the Tonle Sap
floodplain from August-October. Numbers

Milky Stork

Mycteria cinerea
Breeding in the TSBR

In 2009 eight breeding pairs were counted at
Prek Toal (Sun Visal 2009).

peak from December-February, with records
almost entirely within the grasslands and
agricultural areas of the outer floodplain. As
these birds seem to stay in this area until the
middle of the dry season we can consider
these non-breeders. These groups then leave
the outer floodplain as the dry season
progresses, probably moving deeper into the
floodplain. Painted Storks seemed to use
Boeung Tonle Chhmar from April to June,
indicating that this is a late dry season
feeding site. Although numbers clearly
peaked in May at Boeung Tonle Chhmar,
with fairly large groups observed, it is not
known at present if these were eatly post-
breeding birds or that this is the peak period
for the arrival of non-breeding birds at this
site.

Comments

The 2008/9 data is in line with earlier
tindings on Painted Stork distribution and
movements presented in van Zalinge e al.
2008. The 2009 data, which includes such
inner floodplain sites as Boeung Tonle
Chhmar, is further evidence that non-
breeding Painted Storks mainly feed in a mix
of grassland and agricultural areas in the
outer floodplain in the early dry season,
moving closer to the lake as conditions get
drier. It is likely that during this time they
will concentrate at a more limited number of
important wetlands such as Boeung Tonle
Chhmar. Despite the large size of the main
colony, there is no clear evidence of pre- or
post-breeding aggregation occurring within
the monitored sites and it is possible that
most breeders directly move to and from the
Prek Toal colony to sites outside the
floodplain.

Overview of distribution records

There were no records away from Prek Toal
in 2009.



Asian Openbill

Anastomus oscitans
Breeding in the TSBR

The 2009 partial estimate of the breeding
population at Prek Toal was 11,364 pairs
(Sun Visal 2009). The real figure could be
much higher. The breeding season is
approximately from February to June.

Overview of distribution records

There were 115 records away from Prek
Toal in 2009. These are summarised in
Figure 3 below and Map 4 in the Map
Section.

Figure 3. Graph showing average number of Asian Openbills recorded per month and the number of

records per month (for all sites except Prek Toal)

Site Records (see also Map 4 in Map
Section)

Boeung Tonle Chhmar Core Area

Although data recording began late BTC had
the highest number of records of Asian
Openbill (n=60, 49% of total records) of all
sites. Between November and April there
were 1-9 records each month, with monthly
averages of 4-15 birds per record and
maximum group sizes of 4-50. Larger
groups tended to be observed in March and
April than in preceding months. Maximum
group size dramatically increased from 50 in
April to 867 in May to over 13,000 in June.
The number of records also increased during
these months from 9 in April (average group
size of 15 birds) to 16 in May (average group
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size of 79 birds) and to 19 records in June
(average group size, 732 birds). The huge
record of more than 13,000 Asian Openbills
in June was actually of several large flocks
flying overhead. However, it was confirmed
by MoE staff working at Boeung Tonle
Chhmar that large numbers of Asian
Openbills could be found feeding around
the lake from May-June, as the data suggest.

Stung Sen Core Area

Twenty records of Asian Openbills were
made in between September — December (3-
7 records per month), with one record of a
single bird in May. Group sizes from
September to December ranged from 1-7
birds.



Dei Roneath

150 Asian Openbills were counted during
the Asian Waterfowl Census on 20 January.

IFBAs

Veal Srongai and agricultural fields close by,
had the most records (23), followed by
Baray (6) and then the Stoung/Chikraeng
IFBAs with only a single record of two
birds. Asian Openbills were not recorded in
any of the outer grasslands and agricultural
areas during the driest months of March-
May. The largest groups were seen in June
(350 birds in Veal Srongai and 200 birds in
Baray), followed by January (200 birds in
Veal Srongai) and December (200 birds in
Veal Srongai and 65 birds in Baray).
However it seems that Asian Openbills are
particularly common in the Veal Srongai
area during high water levels from August —
October, with almost half the records for
this site coming from these three months
and with averages of 20-55 birds per
sighting.

Review

Figure 3 clearly shows that from July to
November average group size decreased
while the number of separate records
increased, indicating that as the wet season
progresses and water levels increased Asian
Openbills  scattered in to progressively
smaller clusters (over a wider area). These
data are all from the south-eastern corner of
the floodplain as there were no records of
Asian Openbills in that period from Boeung
Tonle Chhmar (no data collected from July-
September) and the Stoung-Chikraeng IFBA

group.

35

In December and January Asian Openbills
were clearly aggregating into larger groups as
more birds arrived. These aggregations can
be considered pre-breeding aggregations and
again were only recorded from the south-
east corner of the floodplain. In February we
can see that the number of groups declined
although the average number of birds per
group was still high. These were probably
groups of non-breeding birds. From March
to May no Asian Openbills were recorded in
the outer sections of the floodplain as birds
probably started to move deeper into the
floodplain. This is supported by the increase
in numbers of Asian Openbills at Boeung
Tonle Chhmar witnessed especially from
March.

The huge increase in numbers at BTC
during May and particularly June presumably
shows the arrival of post-breeding birds
dispersing from the colonies in Prek Toal.
Asian Openbills also were seen returning to
the area near Veal Srongai IFBA in large
numbers in June.

Comments

The 2008/9 data is in line with earlier
findings on Asian Openbill distribution and
movements within the floodplain of the
Tonle Sap lake (van Zalinge et al, 2008).
With the new data from Boeung Tonle
Chhmar and Stung Sen Core Areas we can
confirm that Boeung Tonle Chhmar is still
an important post-breeding feeding site. The
2009 data also strengthen our earlier findings
on the importance of the south-eastern
corner of the lake as a feeding ground.



Black-headed Ibis

Threskiornis melanocephalus
Breeding in the TSBR

Although Black-headed Ibis breed at Prek
Toal from January to June, it is difficult to
estimate their numbers as they mostly breed
in thick scrub. A total of 43 nests was
counted from platforms in 2009, but the real
number is surely a lot higher. Prek Toal is
the only known breeding site for this species
in Cambodia.

Site Records (see also Map 5 in Map
Section)

IFBAs

Records of Black-headed Ibis away from
Prek Toal only came from the area near Veal
Srongai IFBA. Birds were observed here in
the ecarly dry season, in January (three
records from Veal Srongai on two
consecutive dates, thus possibly overlapping)
and February (one record) and then again in
the early wet season in June (two records).
Group size ranged from 6-21 birds during
both periods.

Spot-billed Pelican

Pelecanus philippensis
Breeding in the TSBR

In 2007 the total size of the breeding
population at Prek Toal was estimated at
2,592 pairs that bred from approximately
January to June. Small groups are sometimes
seen at Prek Toal in the flood season
(August-November) as well.
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Comments

The records of Black-headed Ibis may seem
few, but the numbers encountered in the
southeastern corner of the floodplain have
always been quite variable and it seems that
most birds breeding in Prek Toal may move
through  the northwestern floodplain
towards Ang Trapeang Thmor, where over a
thousand Black-headed Ibises arrive each
year in June-July and stay throughout the
wet season. There are only scattered records
from around the Tonle Sap and Mekong
rivers in the wet season, suggesting that a
small proportion of the population moves
south-east. For instance, in 2008 the highest
number of Black-headed Ibis recorded at
any one time in the southeastern corner was
13, in 2007 it was 18, in 2006 there were no
records, in both 2005 and 2004 there were
53, and in 2003 one group of 123 birds was
recorded at the end of July in the very outer
part of the floodplain.

Numbers were seen to increase substantially
in November indicating the arrival of
nesting birds.

Overview of distribution records

There were 63 records away from Prek Toal
in 2009. These are summarized in Figure 4
below and Map 6 in the Map Section.



Figure 4. Graph showing monthly data on average number of Spot-billed Pelicans per record (sighting)
and the number of records per month. For all sites except Prek Toal.

Site records

Boeung Tonle Chhmar Core Area

Data recording began in October 2008.
There were 20 records from Boeung Tonle
Chhmar (32% of total), with sightings in 8
out of 9 months since data collection
started. Group sizes were higher from
January-June (average of 67 birds per
month) than October-December (average of
2 birds per month). However, numbers
strongly peaked in May with very large
groups of 250 and 500 pelicans recorded on
15" and 19™ May respectively. The highest
number of records came from November,
with 7 records (35% of total) of small
groups (1-3 birds). In November, pelicans
were only recorded from Prek Toal and
Boeung Tonle Chhmar.

Stung Sen Core Area

There were 26 records (41%). All records
came from July-October except for one
record of 4 birds in December. Peak
numbers were observed here in July and
August with groups of as much as 25 and 50
birds, respectively. Group size decreased
strongly in September and October, but the
total number of records remained roughly

37

the same, with 4-9 records made each month
from July-October.

IFBAs

Almost all records (14/15) came from Veal
Srongai, with one record of an overflying
bird in Baray IFBA in June. Sightings were
made between July 2008 and February 2009.
Average group sizes were highest in August
and September, 37 and 20, respectively, but
numbers were also high in October (more
records of smaller groups). During
November and December there were no
records with a sudden peak in January when
one group of 27 and one group of 107 birds
was seen. There was only one record of six
birds in February.

Other sites

The Asian Waterfowl Census in January
recorded 80 pelicans in Dei Roneath and
109 at Preah-Net-Preah (Boeung Kdeap
Kdam) in the northwestern corner of the
floodplain.

Review

As can also be seen from Map 6, most
records came from the inner floodplain and
pelicans are recorded around the lake



throughout the year. The number of Spot-
billed Pelicans peaked strongly at Boeung
Tonle Chhmar in May, possibly indicating
dispersal of breeders from Prek Toal. In the
southeastern corner, as seen from Stung Sen
Core Area and Veal Srongai IFBA, pelicans
were mainly present during the wet season
and early dry season. Numbers peaked
slightly here in August and September and
more so in January. The January group of
107 was of birds flying over and perhaps
they were a flock migrating towards the
Tonle Sap from southern regions.

Comments

The 2008/9 data is in line with earlier
findings on Spot-billed Pelican distribution

Oriental Darter

Anhinga melanogaster
Breeding in the TSBR

In 2009 the total size of the breeding
population at Prek Toal was 7,308 pairs,
breeding from approximately September to
January. Fairly large numbers are seen at
Prek Toal in the non-breeding season as
well.

and movements within the floodplain of the
Tonle Sap lake (van Zalinge e al, 2008).
With the new data from Boeung Tonle
Chhmar and Stung Sen Core Areas we can
confirm that both these areas are used by
pelicans although at different times of the
year. Boeung Tonle Chhmar can be
considered a dry season and possibly also a
post-breeding feeding site, while the Stung
Sen Core Area is a wet season feeding site.
The data strengthen earlier suggestions that
a significant number of pelicans remain in
the floodplain throughout the year, and
during high water levels significant numbers
can be found in the southeastern corner of
the floodplain (and the delta).

Overview of distribution records

There were 372 records away from Prek
Toal in 2009. These are summarized in
Figure 5 below and Map 7 in the Map
Section.

Figure 5. Graph showing monthly data on average number of Oriental Darters per record (sighting) and
the number of records per month. For all sites except Prek Toal.
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Site Records

Boeung Tonle Chhmar Core Area

Data recording began in October 2008.
There were 332 records from Boeung Tonle
Chhmar (89% of total), with sightings in all
months since data collection started.
Maximum monthly group sizes ranged from
16 (in November and December) to 315
(January). Average group size was fairly
constant over all months, ranging from 4-11
birds per sighting, except for in January
(average of 206). However, the number of
records per month increased sharply post
breeding, from 9-26 in the period
November-January to 52-66 from February-
June.

Stung Sen Core Area

There were 32 records (9%). The number of
sightings was fairly constant at 2-3 records,
but with peaks in February (8 records) and
October (7) and no records in June and
August. Examining the average group size
per month indicates group sizes were lowest
in the dry season, with 2-4 birds per record
from January-April, except in February,
which was more similar to the period
October-December with averages of 8-11
birds per record. The months of May and
June had the highest averages with 18 and 17
birds per record, respectively.

IFBAs

There were only six records from the IFBAs.
All were made in March and April, with two
records coming from Baray IFBA and four
records from Veal Srongai IFBA. Sightings
were of singles and small groups ranging
from 2-5 individuals. They may be slightly
under reported from IFBAs however as the
teams do not always keep records on this
species (pers. obs.).

Other sites

The Asian Waterfowl Census in January
resulted in 1,558 darters being counted in
Dey Roneath on the western side of the
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Tonle Sap, but only six at Preah-Net-Preah
(Boeung Kdeap Kdam) in the northwestern
corner of the floodplain.

Review

Oriental Darters are largely restricted to the
inner floodplain, with significant numbers
around the lake the whole year. Prior to and
during the breeding season, particularly from
July-January, most darters seem to be
concentrated in the Prek Toal area (and
possibly at other breeding areas like Dey
Roneath). Presumed non-breeders are
recorded from Boeung Tonle Chhmar and
Stung Sen Core Areas in moderate numbers
during this time. In January, when a
significant portion of the Prek Toal chicks
had likely already fledged, large, presumably
post-breeding groups (of up to 315 birds)
were found at Boeung Tonle Chhmar. The
very large total count of 1,558 darters at Dey
Roneath in January may have been of birds
from a local colony as there have been
regular reports of a breeding colony in this
area. From February-July numbers around
BTC stay high, indicating this is an
important dry season feeding site, but the
darters are by then usually encountered in
smaller groups. The Stung Sen Core Area is
also used by darters throughout the year,
albeit in lower numbers, with only slight
variations. Numbers are lowest during the
dry season, except for February when some
groups move through the area.

Comments

The 2008/9 data are in line with earlier
findings on Oriental Darter distribution and
movements within the floodplain of the
Tonle Sap lake (van Zalinge ef al. 2008).
With the new data from Boeung Tonle
Chhmar and Stung Sen Core Areas we can
confirm that both these areas are used
regularly by darters. In particular Boeung
Tonle Chhmar can be considered important
as a dry season and post-breeding feeding
site. The large numbers of darters recorded
at Dey Roneath in January strengthens the
suspicion that there is an annual breeding
colony here.



Black-necked Stork

Ephippiorhynchus asiaticus

Breeding in the TSBR

A pair of Black-necked Storks bred at Prek
Toal in 2004 and 2005 (Sun Visal 2005) but
have not been found since.

Site records (see also Map 8 in Map
Section)

Stung Sen Core Area

One record of a single bird in February.
IFBAs

There were six records of single birds from
January to April from Baray and Stoung-
Chikraeng IFBAs and the agricultural belt,
interspersed with grassland, east of Veal
Srongai.

Woolly-necked Stork

Ciconia episcopus
Breeding in the TSBR

One pair of Woolly-necked Storks is
recorded breeding at Prek Toal each year.

Site records (see also Map 9 in Map
Section)

IFBAs

There were 20 records from 25 December
2008 — 18 July 2009, 17 of them between
January and April. Almost 50% (9/20) of
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Comments

The 2008/9  data  support  eatlier
observations that Black-necked Storks seem
to occur at very low densities in the Tonle
Sap floodplain and seem to be largely
restricted to grasslands in the outer
floodplain, which they use in the dry season
(van Zalinge er al. 2008). Last year larger
groups (up to 6 birds) were recorded in the
IFBAs, particularly at Stoung-Chikraeng.
Black-necked Storks have not been recorded
from Boeung Tonle Chhmar since 1998. It
was presumed that this was because of a lack
of surveys and data collection (van Zalinge ez
al. 2008), but with an absence of records
throughout the dry season this year it seems
that they may be only occasional visitors to
such wetlands which are located well within
flooded forest habitat. The single record
from Stung Sen also suggests a lower
preference for flooded forest habitat.

observations were of single birds. Maximum
group size recorded was 18 birds.

Comments

Previous data indicate Woolly-necked Storks
mostly visit grassland areas in the outer
floodplain in low numbers in the dry season
with sporadic records during the wet season.
The absence of records from Boeung Tonle
Chhmar and Stung Sen in 2008/9 also
suggests this species largely avoids the
flooded forests, except for the pair at Prek
Toal.



White-shouldered Ibis

Pseudibis davisoni

Site records (see also Map 10 in Map
Section)

IFBAs

Observations of White-shouldered Ibis were
made from 18-23 March at two IFBAs.
There were two records of a single bird from
the same approximate location within a five-
day period in Veal Srangai IFBA and this
therefore is likely to have been the same
individual. A family group of three birds (2
adults and a juvenile) was seen on two
consecutive days in the northern section of
Baray IFBA and a single bird seen flying in
the southern section of Baray IFBA several
days later.
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Comments

Previous data also suggests that March and
April is the main time in which White-
shouldered Ibises can be found feeding in
grasslands in the south-eastern corner of the
floodplain. The sightings seem to indicate
that White-shouldered Ibis use the IFBAs
only briefly in the later stage of the dry
season. It is not yet known if they use other
areas of the floodplain for longer periods of
time or if they are breeding around the
Tonle Sap. However, ornithologists believe
that White-shouldered Ibises do not make
long distance migrations. The sighting of a
family group towards the end of March is
encouraging, suggesting that there may be a
small, but successful, breeding population
somewhere in the south-eastern corner of

the Tonle Sap floodplain.



DISCUSSION

This review had five main objectives:

1) To get a better understanding of
seasonality of occurrence and abundance

in the TSBR

2) To assess the significance of the
conservation- and other areas, as feeding
sites for non-, pre- or post-breeding birds

3) To highlight unusual bird aggregations
during the breeding season that may
indicate the presence of colonies other
than those in Prek Toal

4) To identify gaps in data coverage and
further survey or monitoring needs

5) To highlight threats faced within the
TSBR away from the main colony site at
Prek Toal

The conclusions are treated in turn below.
I. Seasonality of occurrence and
abundance

The pattern of occurrence for all species was
generally similar to that found during the
2008 review, but more detail is now
available, especially for the Boeung Tonle
Chhmar and Stung Sen Core Areas, where
continuous data was collected for the first
time. There are still many unknowns and
further monitoring and analysis is needed in
future years.

Non-colonial species for which TSBR appears to be

mainly a non-breeding area

There are three species in this group. In the
study period Woolly-necked Stork and
Black-necked Stork were found mainly in
small numbers, in the outer floodplain and
almost exclusively in the dry season. Both
also breed, or have bred, in very small
numbers. White-shouldered Ibis were only
recorded in March and April from Baray and
Veal Srongai IFBA, in the southeastern
corner of the floodplain. They may also
breed in the TSBR in low numbers.
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Colonial species for which the TSBR is a major
breeding area

The main colonies for the eight species in
this group are at Prek Toal Core Area, with
one or two other sites for Oriental Dartets
and Lesser Adjutants. Most birds
concentrated at the colonies during the
breeding season, with non-breeders either
scattered around the lake or concentrated at
a few key feeding sites.

are

Spot-billed Pelican and Oriental Darter
are found mostly in the inner floodplain,
although a part of each population ranges
more widely across the TSBR and elsewhere
in Cambodia after breeding. In the
southeastern corner of the floodplain Spot-
billed Pelicans were found to be more
common in the wet (non-breeding) season.
Oriental Darters were present in quite large
numbers at Boeung Tonle Chhmar in the
dry season, which is the non-breeding
period.

As with the preceding species Asian
Openbills were not recorded in the outer
floodplain during the driest period of the
year. The number of Openbills at Boeung
Tonle Chhmar increased progressively
during the period of low water levels in the
floodplain, followed by a dramatic increase
in numbers there in June, just after the
breeding season at Prek Toal ended. A part
of the population stays within the floodplain
the whole year round, but many birds
disperse to other parts of Cambodia during
the rainy season.

Very few records of Black-headed Ibis
came from areas of the TSBR away from
Prek Toal but small groups were present in
the outer southeastern corner of the
floodplain  for brief periods during
intermediate water levels (slightly damp
ground to shallow water). It is believed that
all Black-headed Ibis from Prek Toal spend
the period of peak flooding outside the
Tonle Sap floodplain, moving to Ang



Trapeang Thmor and perhaps also sites in
the Mekong Delta.

In the breeding season a fairly large non-
breeding population of Painted Storks
ranges widely across the Tonle Sap
floodplain. These non-breeders seem to feed
in outer grasslands in the early dry season
and move closer to the lake during the driest
periods. Painted Storks reappear in the outer
grasslands and agricultural areas in June and
July. They were not recorded within the
floodplain in the months of high water levels
from August-October and presumably move
elsewhere in Cambodia at that time.

There were no records of Milky Stork away
from Prek Toal in 2009.

There were few records of Greater
Adjutant away from Prek Toal, but notably
there were sightings from Boeung Tonle
Chhmar and Stung Sen Core Area at the
height of the floods, confirming the
presence of this rare species in the
floodplain at all times of the year. Once
again no large flocks were reported in May-
July, something that used to be a regular
occurrence.

At least a part of the Lesser Adjutant
population stays within the floodplain the
entire year. They generally occur at low
densities and range widely but larger flocks
were sometimes found making use of
temporary feeding opportunities. Groups of
>10 birds can also be found at Boeung
Tonle Chhmar during the height of the dry
season when many other wetlands have
dried out.

2. Significance of sites

The data suggest that Boeung Tonle
Chhmar is an important feeding site in the
dry season and early wet season for most
large waterbirds that breed colonially in the
TSBR; this was also suggested in the 2008
review but has been reinforced by the new
data. The Stung Sen Core Area seemed to
be visited by waterbirds more in the wet
season than in the dry season. At present the
data do not indicate any exceptional value of
this site for large waterbirds compared to
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other areas of the inner floodplain, with the
possible exception of Spot-billed Pelicans.
Prek Toal is of course the most important
breeding site, but it also has significant
numbers of Spot-billed Pelican, Oriental
Darter and Lesser Adjutant staying in the
area the whole year round. Dey Roneath
continues to be of interest as a potential
breeding colony (see below). Veal Srongai
was seen to be important for large
waterbirds that breed colonially in the TSBR
and the nearby area of Krous Kraom, which
was grassland but is increasingly dominated
by intensive agriculture, continues to be
much used by many species considered in
this report. Furthermore the IFBAs,
including the Stoung-Chikraeng IFBA
group, contain a wide diversity of species,
including Black-necked Stork and Woolly-
necked Stork. If confirmed, the suspected
occurrence of breeding White-shouldered
Ibises near Baray IFBA would raise the
significance of that site since they are listed
as Critically Endangered by IUCN.

3. Large aggregations that may indicate
presence of a breeding colony

The 1,558 darters seen at Dey Roneath may
have come from Prek Toal, but it is also
possible that they were from breeding
colonies nearby. A colony containing one
hundred nests was found in Dey Roneath in
2007 and it may be that further colonies
exist here. This area has never been propetly
surveyed to breeding of large
waterbirds.

aSSess

The large aggregations witnessed at Boeung
Tonle Chhmar also deserve some follow up
searches in the area during the breeding
season to check for nesting birds, as the area
(including Moat Khla) has had breeding
colonies in the past.

4. Gaps in coverage

The implementation of MIST in all Core
Areas is a huge step forward. Together with
the ongoing monitoring of the IFBAs this
means that many of the known key sites in
the north, east and southeast are fairly well
covered. However, there is little coverage of
the south side of the floodplain, east of



Prek Toal. The southeastern corner of the
floodplain, although partly covered by Stung
Sen Core Area, Prey Koh Conservation Area
and Veal Srongai and Baray IFBAs still
seems to hold as yet undisclosed secrets.
Further searches in this area might locate
new populations of White-shouldered Ibis
and Greater Adjutant.

The data reviewed in this report are
collected by rangers, not professional
ornithologists. This group of species

presents lower identification challenges than
almost any other taxonomic group in
Cambodia, but nonetheless errors are
possible, and it is important that effort is
spent on maintaining data quality. This
should involve regular refresher courses and
assessments of the identification skills and
quality of data recording among the staff.

5. Threats

There are worries that uncontrolled
developments in the outer floodplain are
destroying much important habitat and may
also have negative impacts on the overall
ecosystem as dams and irrigation channels
obstruct water flow and fish migration and
heavy use of chemicals may pollute the
environment and kill many living organisms.
The establishment of invasive Mimosa pigra is
also often noted in areas with dry season
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rice cultivation (pers. obs.) probably due to
seed import through earth moving
equipment such as excavators and tractors.
The increased contact between people and
wildlife is not to the benefit of wildlife and
hunting pressure may be increasing as a
result.

The use of poisons within the Boeung
Tonle Chhmar Core Area has been recently
reported to be extensive (Heng Sokrith
2009) and this practice is likely to occur
elsewhere as well. Besides using poisoned
fish bait to kill waterbirds and other wildlife
the collection of bird eggs from nests was
also reported here, but the species were not
identified. Such practices are also likely to
occur elsewhere. A lot of illegal fishing
practices are routinely employed throughout
the floodplain and even Prek Toal is not
exempt from such destructive methods.

Incidents of hunting with guns, spears, nets
or traps are not often reported but many
species of waterbirds, including the ones
treated in this report are still sold at markets
in villages and towns around the lake (A.
Yang, pers. comm.).

There is yet a lot of work to be done to get
the extensive application of destructive
practices under control.
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