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1B1BExecutive Summary 
 
This report reviews the seasonal status and distribution of large waterbirds in and around the 
Tonle Sap Biosphere Reserve (TSBR). It examines records from past ornithological surveys, 
as well as patrols, monitoring activities and other field trips by conservation staff. The 
species reviewed are: Lesser Adjutant Leptoptilos javanicus, Greater Adjutant Leptoptilos dubius, 
Painted Stork Mycteria leucocephala, Milky Stork Mycteria cinerea, Asian Openbill Anastomus 
oscitans, Black-headed Ibis Threskiornis melanocephalus, Spot-billed Pelican Pelecanus philippensis, 
Oriental Darter Anhinga melanogaster, Black-necked Stork Ephippiorhynchus asiaticus, Woolly-
necked Stork Ciconia episcopus, White-shouldered Ibis Pseudibis davisoni and Sarus Crane Grus 
antigone.  
 
There were several reasons for conducting this review: 
1) To get a better understanding of seasonality of occurrence and abundance 
2) To identify areas with regular non-breeding aggregations or other key sites  
3) To identify breeding season aggregations that may indicate as yet undiscovered colonies.  
4) To compare bird distributions with the present coverage of protected zones in the TSBR 
5) To identify gaps in data coverage and further survey or monitoring needs. 
 
Large waterbird distribution patterns fall in two main groups – those for which the TSBR is 
a major breeding area and those for which it appears to be mainly a non-breeding area. The 
authors propose four simple hypotheses to explain seasonal patterns of the distribution of 
birds for which the TSBR is a major breeding area: 
   
(1) most individuals in the TSBR are found close to colonies during January-June (except for 
Oriental Darters that breed from September-January), with a smaller number of non-
breeders roaming more widely 
 
(2) as each respective breeding season ends, adults and juveniles leave the colonies. They first 
either move in large numbers to favoured late dry season feeding sites before dispersing or 
disperse in small groups directly from the colony site 
  
(3) as the rains begin and the floods rise, feeding conditions change dramatically and birds 
must move to the edges of the floodplain or beyond to find suitable sites  
 
(4) as the floods subside, birds move back into the floodplain in preparation for breeding, 
and may temporarily congregate in large numbers 
 
Overall it was observed that records of many of the birds breeding in Prek Toal such as 
Oriental Darter, Spot-billed Pelican, Black-headed Ibis, Greater Adjutant and Milky Stork 
fitted the first hypothesis. There are few records away from the only known colonies at Prek 
Toal during the breeding season, and these are mostly of small groups. For some other 
species (e.g. Asian Openbill and Painted Stork) there are significant numbers of breeding 
season records continuously observed away from known colonies, as well as occasional 
records of large flocks. The latter may either represent flocks that have dispersed due to 
colony disturbance, perhaps even from as yet undiscovered colonies, or represent a 
temporary influx of birds from other regions in Cambodia. The smaller congregations 
observed are likely to be non-breeders. 
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Large post-breeding flocks have been witnessed in the TSBR for several species, in particular 
Greater Adjutant, Spot-billed Pelican and Black-headed Ibis. These congregations are 
typically in the north-west and south-east extremities of the floodplain, but have also been 
observed around Boeung Tonle Chhmar in the past. Post-breeding flocks in the north-west 
have been seen in grasslands in Preah Net Preah district and also outside the floodplain in 
Monkul Borei district and Ang Trapeang Thmor (all in Banteay Meanchey province). In the 
south-east, the delta area and the grasslands between the Stung Sen and Stung Chinit rivers 
in Kampong Thom and Kampong Chhnnang provinces are places where large post-breeding 
aggregations have been observed. Oriental Darter seem to aggregate post- and pre-breeding 
in the area around Prek Toal. There are very few records of large post-breeding flocks of 
Painted Storks and Asian Openbills. Late dry season flocks of Lesser and Greater Adjutants 
are also seen, but their timing suggests that at least some may be coming from colonies 
outside the TSBR, perhaps in Preah Vihear.   
 
Few birds have been observed to stay around the Tonle Sap the whole year. With far fewer 
surveys being conducted in the wet (flood) season it is difficult to get a good understanding 
of bird numbers, but it is believed that most large waterbirds leave the floodplain then. Some 
species such as Greater and Lesser Adjutant, Asian Openbill, pelicans and darters have been 
observed to continue to use (mostly outer) areas of the floodplain well into the period of 
rising flood waters in August-October, but to a lesser degree than they do in the dry season.  
 
For Painted Stork, Asian Openbill and Black-headed Ibis it seems that a large portion of the 
population that breeds in Prek Toal moves to Ang Trapeang Thmor in the early wet season 
as there is a strong link in the timing of departure and arrival between the two sites. 
Particularly with Asian Openbills and Black-headed Ibises a large number of birds seem to 
move to Ang Trapeang Thmor post-breeding. Black-headed Ibises appear to stay here the 
entire wet season. For the two adjutant species the percentage found in Ang Trapeang 
Thmor in the wet season relative to Prek Toal is much smaller (approximately 5-10%) and 
this may also include individuals from other colonies outside the TSBR. Spot-billed Pelicans 
also gather at Ang Trapeang Thmor in large groups, just after the breeding season, but with 
maximum numbers found in the area from November – February, possibly consisting largely 
of non-breeding birds. 
 
The first groups of returning waterbirds are usually seen to arrive in the floodplain in 
November-December. Pre-breeding flocks are not observed in all species, and not always 
near to the colonies. 
 
Four large waterbirds appear to use the TSBR mainly as non-breeding area (White-
shouldered Ibis, Black-necked Stork, Woolly-necked Stork and Sarus Crane). The first three 
are known or suspected to breed in very small numbers but it is believed that the Tonle Sap 
floodplain is suboptimal breeding habitat. All of these species have mostly been observed in 
the outer, drier zone of the floodplain, especially in the grasslands of Kampong Thom and 
eastern Siem Reap and they leave around the start of the rainy season or earlier. There seems 
to be a resident group of Sarus Cranes in the Stoung and Chikraeng IFBAs in the dry season 
and other records are mostly from the early dry season when groups have been observed 
foraging in the recently inundated grassland zone. Most cranes move to Ang Trapeang 
Thmor in the later stages of the dry season before dispersing to forests in the north and 
possibly the north-east to breed. White-shouldered Ibis have been infrequently recorded 
from grassland areas during the later stages of the dry season in the south-east of the 
floodplain.  
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This review has identified several key areas for large waterbirds in and near the TSBR. 
Conservation areas have been established recently at many of these sites, but protection at 
each site will need to be enhanced. Some remain unprotected. 
 
Dei Roneath. Continuing evidence of breeding colonies. 
 
Prey Kohs and much of the floodplain from the delta north to the Stung Sen. Seems to be an important 
feeding and flocking area in the very late dry season; the area has records or reports of large 
post-breeding aggregations of Lesser Adjutant, Greater Adjutant and Spot-billed Pelican and 
there are also unconfirmed reports of colonies. 
 
Outer north-western floodplain (including Preah Net Preah and Mongkol Borei). Some importance as a 
staging ground with large pre- and post-breeding season flocks of several species recorded. 
 
The review has also emphasized the huge importance of Ang Trapeang Thmor as a wet 
season feeding area for birds that breed in Prek Toal, particularly for Painted Stork, Asian 
Openbill and Black-headed Ibis. Ang Trapeang Thmor is also a very important site for 
pelicans and Sarus Cranes. There is now a colony of breeding Painted Storks at Ang 
Trapeang Thmor and several pairs of Spot-billed Pelican have now begun breeding here as 
well. 
 
There are few recent significant records of large waterbirds at Boeung Tonle Chhmar, which 
may be partly due to limited survey effort. The area was at least formerly a key waterbird site 
and merits increased conservation and survey effort. 
 
As data on waterbird numbers, seasonality of occurrence and breeding attempts currently are 
scarce from not only the newly established Biodiversity Conservation Areas but even from 
the Boeung Tonle Chhmar and Stung Sen Core Areas a system of data collection is needed. 
Such a system could be based on the MIST (‘Management Information SysTem’) database 
program, which enables protected area staff to collect data while on patrol. When applied by 
MoE rangers that are stationed in the TSBR this would perhaps improve the quantity of data 
that is obtained, stored and analyzed. Preconditions for this to work are that the rangers are 
trained in data collection and recording procedures, that they have sufficient funds to 
conduct patrols and that they are regularly supervised. A simple version of the data 
collection protocol for waterbirds and other wildlife in the TSBR as would be used when 
applying MIST has been included as an appendix to this report. 
 
The issues reviewed here remain quite poorly understood and it is hoped that an academic 
research program studying the movement of Tonle Sap’s threatened large waterbirds and 
assessing the level of interchange between populations across and beyond Cambodia will be 
initiated in the future. 
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xøwmsarsegçb 
 

r)aykarN_enHBinitüemIleLIgvijnUvsßanPaBRbcaMrdUv nigr)a:ystVsøabTwkFM²enAkñúg nigCuMvijtMbn; 

zbnIyCIvmNÐlbwgTenøsab (TSBR). r)aykarN_enHBinitüemIlTinñn½y énkarsÞg;mtinaeBlGtItkalGMBIbkSI 

saRsþk¾dUcCa skmµPaBl,at tamdan nigTsSnkic©sikSarbs;buKÁlik. RbePTbkSIEdlRtUvBinitüeLIgvijrYmman 

dUcCa Rtdk;tUc Rtdk;FM rnalBN’ rnals cegáólxüg Rty:gxøÜns TugRbepH esµaj Ggát;exµA b¤dMbgRkjÚ:g 

stVks b¤RtMu b¤kukBak;GMe)aH Rty:gcMkMks nigstVeRkolCaedIm . 

manehtuplmYycMnYnsRmab;kareFVIkarBinitüemIleLIgvijenH ³ 

1¦- edIm,ITTYl)ankaryl;dwgRbesIrCagmunénkarekItmaneLIg nigPaBsMbUrEbbrtamrdUvkalrbs;bkSI 

2¦- edIm,IkMNt;GtþsBaØaNtMbn;EdlmankarRbmUlpþ MúminbnþBUCCaeTogTat; b¤TItaMgsMxan;²déTeTot 

3¦- edIm,IkMNt;GtþsBaØaNkarRbmUlpþM útamrdUvbnþBUC EdlGacbBa¢ak;GMBIbnÞayBgkUnbkSIEdleKminFøab; 

RbTHeXIjBImunmk 

4¦- edIm,IeRbobeFobr)a:ybkSI CamYynwgkarRKbdNþb;eBlbc©úb,nñéntMbn;EdlTTYl)ankarkarBarenAkñúg 

tMbn; TSBR  

5¦- edIm,IkMNt;GtþsBaØaNKmøaténkarRKbdNþb;Tinñn½y nigeFVIkarsÞg;mti b¤tRmUvkarkartamdanbEnßmeTot. 

 

KMrUr)a:ybkSITwkFM²sßitkñúgRkumsMxan;²cMnYnBIrKW RkumEdl TSBR KWCatMbn;bnþBUCd¾FMmYy nigRkumEdltMbn; 

TSBR minEmnCatMbn;bnþBUC. GñkeroberogelIkeLIgnUvsmµtikmµFmµtacMnYnbYn edIm,IBnül;KMrUtamrdUvkal 

énr)a:ybkSIEdl TSBR KWCatMbn;bnþBUCd¾sMxan; ³ 

¬1¦- bkSIPaKeRcInenAkñúgtMbn; TSBR RtUv)anrkeXIjCahVÚgkñúgkMLúgExmkra-mifuna ¬elIkElgEtesµaj Edl 

bnþBUCBIExkBaØa-mkra¦ edaymancMnYntictYcénbkSIRtac;crkñúgcm¶ayq¶ayminbnþBUC . 

¬2¦- edaysarrdUvkalbnþBUCbBa©b;eTA bkSIcas;² nigekµg²cakecjBIhVÚgrbs;va. BYkvaCadMbUgeLIypøas;TIkñúg 

cMnYneRcIneTAkan;TItaMgsMbUrGaharenAcugrdUvR)aMgEdlvaeBjcitþ muneBlEbkExJkCaRkumtUc²ecjBITItaMg 

bnÞayBgkUnrbs;xøÜn . 

¬3¦- edaysarEtePøógcab;epþ ImFøak; ehIykm<s;TwkCMnn;ekIneLIgsßanPaBciBa©wmCIvitERbRbYly:agxøaMg ehIybkSI 

CaeRcInRtUvpøas;TIeTAkan;tMbn;valTMnablicTwkq¶ay² edIm,IEsVgrkTItaMgEdlsmRsbsMrab;karrkcMNI. 

¬4¦- edaysarTwkCMnn;RskcuH bkSIpøas;TIRtLb;mkkan;tMbn;valTMnablicTwkedIm,IerobcMbnþBUC ehIyGacmk 

RbmUlpþ MúCabeNþaHGasnñkñúgcMnYneRcIn . 
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CarYm eKsegáteXIjfa Tinñn½ybkSIbnþBUCCaeRcInenAERBkTal; dUcCa esµaj TugRbepH Rty:gxøÜns Rtdk;FM 

nigrnals smRsbsRmab;smµtikmµTImYy. manTinñn½ytictYcBIhVÚgbkSIEdlRtUveKsÁal;enAERBkTal; kñúgkMLúg 

eBlrdUvbnþBUC ehIyPaKeRcInCaRkumtUc². sRmab;RbePTbkSIdéTeTot ¬]TahrN_ ³ cegáólxüg nigrnalBN’¦ 

mancMnYnKYr[kt;smÁal;nUvTinñn½yrdUvbnþBUC EdlRtUv)ansegátemIlCabnþBIbnÞayBgkUnEdleKsÁal; RBmTaMg 

Tinñn½ymþgmáalénhVÚgbkSIeRcIn. Tinñn½ymþgmáalénhVÚgbkSIeRcInenHGactMNag[hVÚgbkSI Edl)anEbkExJk eday 

sarEtmankarrMxankñúgbnÞayBgkUn b¤RbEhlCaGacmkBIbnÞayEdleKminTan;RbTHeXIjpgk¾fa)an b¤tMNag[ 

lMhUrcUlénbkSICabeNþaHGasnñBItMbn;déTeTotenAkñúgRbeTskm<úCa. karRbmUlpþ MútUc²EdlRtUvsegát KWTMngCa 

RbePTbkSIminbnþBUC. 
 

hVÚgbkSIeRkayeBlbnþBUCCaeRcIn RtUv)ankt;smÁal;eXIjmanenAkñúg TSBR cMeBaHRbePTbkSImYycMnYn 

CaBiess Rtdk;FM TugRbepH nigRty:gxøÜns. karRbmUlpþ MúTaMgenHtYy:agmanenAkñúgtMbn;dac;Rsy:alenAPaKBay½Bü 

nigGeKñy_éntMbn;valTMnablicTwk b:uEnþk¾RtUv)aneKsegáteXIjmanpgEdr enACMuvijbwgTenøqµarnaeBlGtItkal. 

hVÚgbkSIeRkayeBlbnþBUCenAPaKBay½Bü RtUv)aneKeXIjenAtMbn;valesµAenARsukRBHentRBH nigenAeRkAtMbn;val 

TMnablicTwkkñúgRsukmgÁlburI nigGagRtBaMgfµ ¬RsukTaMgGs;enHsßitkñúgextþbnÞaymanC½y¦. PaKGeKñy_éntMbn; 

dIsNþ nigtMbn;valesµArvagsÞ wgEsn nigsÞ wgCInit kñúgextþkMBg;FM nigextþkMBg;qñaMg KWCaTIkEnøgEdlkarRbmUlpþúM 

eRkayeBlbnþBUCCaeRcInRtUv)ansegáteXIj. esµajhak;bIdUcCaRbmUlpþ MúeRkay nigmuneBlbnþBUCenAkñúgtMbn;CMuvij 

ERBkTal;. manTinñn½ytictYcmYycMnYnénhVÚgFM²rbs;stVrnalBN’ nigcegáólxügeRkayeBlbnþBUC. hVÚgstV 

Rtdk;tUc nigFMenAcugrdUvR)aMg k¾RtUvRbTHeXIjpgEdr b:uEnþeBlevlarbs;BYkvaRtUv)ansnñidæanfa y:agehacNas; 

hVÚgbkSImYycMnYnGacmkBIbnÞayBgkUnxageRkA TSBR EdlenHRbEhlCamkBIextþRBHvihar . 
 

eK)ansegáteXIjbkSImYycMnYntUcrs;enACuMvijbwgTenøsabeBjmYyqñaM edaymankarGegáttamCMrksMxan;² 

Cit² )aneFVIeLIenArdUvvsSa ¬rdUvCMnn;¦enaH eKmankarlM)akkñúgkarEsVgyl;[)anRtwmRtUvGMBIcMnYnbkSI b:uEnþeKman 

CMenOfa bkSITwkFM²PaKeRcInbMputcakecjBIvalTMnablicTwkenArdUvvsSa. RbePTbkSIxøH dUcCa Rtdk;FM nigRtdk; 

tUc cegáólxüg TugRbepH nigesµaj RtUv)ansegáteXIjfa bnþeRbIR)as;tMbn;valTMnablicTwk ¬PaKeRcInenAtMbn; 

xageRkA¦ y:agsuxsanþrhUtdl;rdUvTwkCMnn;eLIgxøaMg enAcenøaHExsIha-tula b:uEnþkñúgkRmitmYyTabCagrdUvR)aMg .  
 

cMeBaHrnalBN’ cegáólxüg TugRbepH nigRty:gxøÜns hak;dUcCabgðajfa mYyPaKFMénbkSIEdlbnþBUCenA 

ERBkTal; pøas;TIeTAkan;GagRtBaMgfµenAedImrdUvvsSa ehIymanTMnak;TMngKñay:agxøaMgkñúgkarkMNt;eBlevlacak 

ecj nigmkdl;rvagTItaMgTaMgBIrenH. cMeBaHRbePTstVTaMgenH CagBak;kNþaléncMnYnbkSIEdl)an):an;RbmaNfa 

bnþBUCenAERBkTal;RtUv)anrkeXIjenAGagRtBaMgfµeRkayBIeBlbnþBUC. cMeBaHRbePTRtdk;TaMgBIrRbePT ¬Rtdk;FM 

nigRtdk;tUc¦PaKryEdlrkeXIjmanenAGagRtBaMgfµenArdUvvsSaeFobnwgERBkTal;mancMnYnticCageRcIn ¬RbmaN 

Ca 5-10° b:ueNÑaH¦ ehIycMnYnenHGacrab;bBa©ÚlTaMgbkSInImYy² EdlmkBIbnÞayBgkUnenAeRkA TSBR eTotpg.  
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     bkSIRkumTImYy CaFmµtaeXIjvilRtLb;mkkan;tMbn;licTwkvijenAExvicäika-FñÚ. hVÚgbkSIEdleRtomnwgbnþ 

BUCmin)ansegáteXIjmanRKb;RbePTbkSITaMgGs;enHeT ehIyBYkvak¾minEmnsßitenAEk,rbnÞayBgkUnCanic©eLIy . 

bkSIFM²bYnRbePT hak;dUcCaeRbIR)as; TSBR Cacm,g minEmnCatMbn;sRmab;bnþBUCeT ¬stVks b¤kukBak;GMe)aH 

Ggát;exµA b¤dMbgRkjÚ:g Rty:gcgáMks nigeRkol¦ . bkSIbIRbePTdMbUg RtUv)aneKdwg b¤sgS½yfabnþBUC CacMnYntUc 

b:uEnþeKeCOfa tMbn;licTwkbwgTenøsab KWCaTICRmkbnþBUCEdlvaeBjcitþlMdab;bnÞab;. RbePTbkSITaMgGs;enHPaK 

eRcInbMput segáteXIjmanenAtMbn;xageRkA EdlhYtEhgCagenAtMbn;licTwk CaBiessenAtMbn;valesµAénextþ 

kMBg;FM nigPaKbUB’aénextþesomrab ehIycakecjenAkñúgkMLúgedImrdUvvsSa b¤enAmuneBlenH. hak;dUcCamanRkum 

bkSI eRkolmYyRkumrs;enAtMbn;esÞag nigCIERkgéntMbn;RKb;RKgksi-CIv³cRmuH IFBAs enArdUvR)aMg ehIycMnYn 

epSgeTot PaKeRcInrs;enABIedImrdUvR)aMg enAeBlEdlRkumbkSIRtUvsegáteXIjrkcMNIenAtMbn;valesµA Edl)anCn; 

licenAeBlfµI²enH. stVeRkolPaKeRcInpøas;TIeTAGagRtBaMgfµ enAdMNak;kalcugeRkayénrdUvekþAmuneBlEbk 

ExJkeTAkan;tMbn;éRBenAPaK]tþr ehIyGaceTAkan;Tis|sanedIm,IbnþBUC. stVks b¤kukBak;GMe)aH minCajwikjab; 

RtUv)ansegáteXIjmkBIvalesµA enAdMNak;kalcugeRkayénrdUvR)aMgenAPaKGeKñy_énvalTMnablicTwk .  
 

   karBinitüemIleLIgvijenH )ankMNt;eXIjtMbn;sMxan;²mYycMnYnsRmab;bkSITwkFM²enAkñúg nigenAEk,r 
TSBR. tMbn;GPirkSRtUv)anbegáIteLIgenAeBlfµI²enAtMbn;CaeRcInénTItaMgTaMgenH b:uEnþkic©karBarenAtamTItaMg 

nImYy²RtUvkarkarBRgwgbEnßm. tMbn;mYycMnYnBuMTan;mankic©karBarenAeLIyeT.  
 

dIrnat ³ manPsþ útagbBa¢ak;Cabnþfa manhVÚgbkSIbnþBUC.  
 

éRBekaH nigPaKeRcInénvalTMnablicTwk BIdIsNþPaK]tþrénsÞ wgEsn. hak;dUcCamantMbn;rkcMNI nig 

CYbCuMd¾sMxan;enAcugrdUvR)aMg. tMbn;enHmankMNt;Rta nigr)aykarN_GMBIkarRbmUlpþ úMKñaeRkayeBlbnþBUCd¾FMénRtdk; 

tUc Rtdk;FM nigTugRbepH ehIyRBmTaMgr)aykarN_BuMmankarGHGagGMBIbnÞayBgkUneTotpg . 
 

tMbn;valTMnablicTwkPaKBay½BüxageRkA ¬rYmmanRBHenRtRBH nigmgÁlburI¦. RtUv)ankt;Rtafamansar³ 

sMxan;sRmab;CakEnøgbnþBUC EdlmanhVÚgstVbkSIenArdUvmun nigeRkaybnþBUC CaeRcInRbePT . 
 

karBinitüemIleLIgvijenH k¾)ansgát;F¶n;GMBIsar³sMxan;d¾sem,Imrbs;GagRtBaMgfµpgEdr. CaBiess sRmab; 

rnalBN’ cegáólxüg TugRbepH nigRty:gxøÜns EdlCagBak;kNþaléncMnYnsrubénbkSI EdlRtUv)an 

):an;RbmaNfa bnþBUCenAERBkTal; eRkaymkeTotRtUv)anRbTHeXIjenAGagRtBaMgfµ eRkayeBlbnþBUC .  
 



 x 

mankMNt;RtasMxan;²enAeBlfµI²enH GMBIbkSITwkFM²enAbwgTenøqµar EdlmYyEpñkGacbNþalmkBIkic©Rbwg 

ERbgRsavRCavGegátenAmankRmit. edImeLIy y:agehacNas;k¾manTItaMgbkSITwksMxan;mYyEdr ehIysmEtman 

karGPirkS  nigkic©RbwgERbgsikSaRsavRCav[)aneRcInEfmeTot .   
 

edaysarTinñn½yGMBIcMnYnbkSITwk karekItmantamrdUvkal nigkarBüayambnþBUC enAeBlfµI²BuMsUvTTYl 

)anBItMbn;GPirkSCIvcRmuH EdleTIbbegáItfµI nigtMbn;sñÚlénbwgTenøqµar nigsÞ wgEsnenaH RtUvEtmanRbB½n§RbmUl 

Tinñn½ymYy. RbB½n§dUceBalenHGacEp¥keTAtamkmµviFImUldæanTinñn½y ¬RbB½n§RKb;RKgB½t’mantMbn;karBarFmµCati  

Management Information SysTem-MIST) Edlpþl;lT§PaB[buKÁlikenAtMbn;karBarRbmUlTinñn½yenAeBlcuHl,at 

enAeBlGnuvtþedayGñkl,atrbs;RksYgbrisßan EdlQreCIgenAkñúg TSBR vaRbEhlCaGacbegáInKuNPaBTinñn½y 

Edl)anTTYlrkSaTuk nigviPaK. lkçxNÐEdlRtUvbMeBjCamun edIm,I[kargarenHmandMeNIrkareTA)anenaH KWGñk 

l,atRtUv)anTTYlkarbNþúúHbNþalGMBIrebobRbmUlTinñn½y nignItiviFIkt;RtaTinñn½y. ehIyBYkeKRtUvmanfvikaRKb;RKan; 

edIm,IeFVIkarl,at nigRtUvTTYlkarRtYtBinitü[)aneTogTat;. ÉksarmanlkçN³samBaØsþ IBIBiFIsarénkarRbmUl 

Tinñn½ysRmab;bkSITwk nigstVéRBenAkñúg TSBR GacykeTAeRbIR)as;)anenAeBlGnuvtþ MIST Edl)anP¢ab;Ca 

]bsm<½n§enAkñúgr)aykarN_enH .  
 

bBaðaEdl)anvaytémøenAkñúgr)aykarN_enH enAminTan;mankaryl;[)anc,as;enAeLIyeT ehIyeyIg 

sgÇwmfa kmµviFIRsavRCavkRmitx<s; EdlsikSaGMBIbMlas;TIrbs;bkSITwkFM² EdlTTYlrgkarKMramkMEhgenAbwg 

Tenøsab nigkarvaytémøGMBIkarpøas;bþ ÚrhVÚgstVenATUTaMgRbeTskm<úCa nigenAeRkAkm<úCanwgRtUv)anpþ Ücepþ ImeLIg 

enAeBlGnaKt .  
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2B2BIntroduction 
9B9BScope of the report 
This report reviews the seasonal status and 
distribution of large waterbirds in the Tonle 
Sap Great Lake floodplain. It examines 
records from past ornithological surveys, as 
well as patrols, monitoring activities and 
other field trips by conservation staff. The 
species reviewed are shown in Table 1 
below. Most of these birds breed in the 
floodplain, primarily at the large colonies in 
the Prek Toal Core Area (Goes 2004, 

Clements et al. 2007b). Other large 
waterbirds which have been recorded or 
reported in the TSBR but are not reviewed 
here are Black-faced Spoonbill (possible 
vagrant, no confirmed records), Great 
White Pelican (vagrant), Greater Flamingo 
(no records for over 70 years) and Masked 
Finfoot (sporadic records only in the past as 
a visitor and breeder in Prek Toal). 

 
Table 1. Species reviewed in this report and IUCN global threat category (BirdLife International, 2008) 
 

Species Global Threat Category 
Lesser Adjutant (Leptoptilos javanicus) Vulnerable 
Greater Adjutant (Leptoptilos dubius) Endangered 
Painted Stork (Mycteria leucocephala) Near threatened 
Milky Stork (Mycteria cinerea) Vulnerable 
Asian Openbill (Anastomus oscitans) Least Concern 
Black-headed Ibis (Threskiornis melanocephalus) Near threatened 
Spot-billed Pelican (Pelecanus philippensis) Near threatened 
Oriental Darter (Anhinga melanogaster) Near threatened 
Black-necked Stork (Ephippiorhynchus asiaticus) Near threatened 
Woolly-necked Stork (Ciconia episcopus) Least Concern 
White-shouldered Ibis (Pseudibis davisoni) Critically Endangered 
Sarus Crane (Grus antigone) Vulnerable 

 
There were several reasons for conducting 
this review: 
1) To get a better understanding of 
seasonality of occurrence and abundance 
2) To identify areas with regular non-
breeding aggregations or other key sites  
3) To identify breeding season 
aggregations that may indicate as yet 
undiscovered colonies.  
4) To compare bird distributions with the 
present coverage of protected zones in 
the TSBR 
5) To identify gaps in data coverage and 
further survey or monitoring needs. 

10B10BSeasonality 
The importance of the Tonle Sap landscape 
for a wide variety of birds comes from its 
productivity as a floodplain and the 
increased accessibility to this immense and 

bountiful feeding ground in the dry season. 
A few months into the wet season (July-
August) the waters of the Tonle Sap lake 
start to rise very rapidly when floodwaters 
from the Mekong River’s huge catchment 
start to stream into the lake. With these 
waters come huge quantities of fish larvae 
and fry that together with the water spread 
out into the wider floodplain, which then 
acts as a nursery. Not only fish, but other 
aquatic organisms proliferate. A well known 
example is the number of watersnakes, the 
harvest of which is considered to be the 
largest in the world (Stuart et al. 2001). At its 
peak at the end of the wet season in 
October-November the total area of the 
Tonle Sap Lake can reach as much as 16,000 
km2, depending on the amount of rainfall in 
the Mekong basin that year, up from around 
3,000 km2 in April-May. 
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Figure 1. A representation of the variation in water level at the end of the dry and wet seasons in the 
inner floodplain of the Tonle Sap Lake  
 

As the water recedes again in the dry 
season fish and many other aquatic 
organisms are increasingly confined to 
isolated ponds scattered throughout the 
floodplain and become easier and easier 
to catch as water levels drop further. It is 
this availability of food that brings so 
many waterbirds, some of which are 
typically coastal birds (e.g. Milky Stork) 
whilst others are normally birds of the dry 
deciduous forests (adjutants, Black-
necked and Woolly-necked Stork). 

11B11BHabitats and Landuse 
The floodplain vegetation can be crudely 
differentiated into irregular concentric 
bands from the Tonle Sap Lake outwards. 
The inner floodplain comprises a 5–40 
km wide belt of trees (up to 20 m tall) and 
scrub (up to 5 m in height), normally 
referred to as flooded forest. This 
“forest” is estimated to cover about 
3,000-3,600 km2 of the floodplain at 
present (Neou Bonheur et al., 2005; 
Rundel, 2000). The term flooded forest is 
widely applied to describe the dominant 
natural floodplain vegetation currently 
found around the lake, i.e. the mixture of 
scrub and trees as described above. It 
stems from the French “forét inondè” 
and refers to all seasonally inundated 
vegetation dominated by woody species 
(Campbell et al., 2006). A more correct 
description is “seasonally flooded 
freshwater swamp forest” (Goes, 2005), 
but for ease of reading the term flooded 
forest is maintained in this report. 
 

The vegetation gradually becomes lower in 
stature with increasing distance from the 
lakeshore and decreasing duration of 
flooding (McDonald et al. 1997). A mosaic 
of extensive grasslands with patches of 
scrub and agriculture occurs next, in areas 
where the period between floods is longer 
and the vegetation has been influenced 
further by disturbing factors such as 
logging, fire and periods of cultivation. The 
outermost part of the floodplain is an 
agricultural belt with deep water rice being 
grown in the lower areas and other rice 
varieties being grown where flooding is 
minimal or intermittent. In total the 
floodplain consists of 33% flooded forest, 
19% grassland, 15% permanent pools 
scattered throughout the floodplain and 
33% agriculture (in the outer zone). The 
spatial extent of the various habitat types of 
the floodplain is shown in the species 
distribution maps. 
 

The main land uses in the inner floodplain 
are fisheries (both highly commercial and 
subsistence types) and firewood collection. 
In the outer floodplain rice cultivation (both 
larger commercial enterprises and family 
scale farming) and cattle herding 
predominate, as well as some subsistence 
fishing in seasonal and permanent ponds. 
Recently people have also started 
establishing tree plantations in the drier 
areas of the outer floodplain. The long-term 
viability of such enterprises as well as that of 
many of the large commercial rice 
cultivation schemes, in the extreme 
environment of the Tonle Sap floodplain, is 
still largely unknown. 
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12B12BConservation 
In recognition of its unique 
environmental, economic and cultural 
significance UNESCO inscribed the 
Tonle Sap lake into the world network of 
Biosphere Reserves in October 1997 
(Goes, 2005) and in April 2001, a Royal 
Decree on the establishment of the Tonle 
Sap Biosphere Reserve (TSBR) was 
adopted culminating in the zonation of 
the reserve (Neou Bonheur, 2006). The 
TSBR (14,812 km2) consists of 3 core 
areas: Prek Toal (213 km2), Boeung Tonle 
Chhmar (145 km2), and Stueng Sen (63 
km2) where in principle only scientific 
research and monitoring activities are 
permitted, a buffer zone (5,393 km2) 
where human activities and settlements 
are allowed but activities must be in 
accordance with conservation objectives, 
and a transition zone (8,998 km2) for 
integrated economic development which 
does not cause a detrimental impact on 
the other zones (see the map under this 
section for the location of the different 
zones). For the Tonle Sap Biosphere 
Reserve some special exceptions were 
made by allowing both fisheries (in the 
form of fishing lots) and ecotourism to be 
undertaken in the core areas (Goes, 2005). 
However the natural habitat and resources 
of the Tonle Sap are being heavily 
exploited and need careful management. 
In order to ensure the environment is 
looked after in key areas without 
excluding people, further conservation 
areas adopting integrated management 
systems have been set up within the 
TSBR. 
 

In August 2006 four Integrated Farming 
and Biodiversity Areas (IFBAs) were 
established in the outer floodplain in 
Kampong Thom and in January 2007 one 
more was added in Siem Reap. The IFBAs 
aim to conserve a portion of the Tonle 
Sap’s grasslands through traditional land 
management systems implemented by the 
Forestry Administration with involvement 
of local communities and under the 
supervision of two provincial commissions 
(Kampong Thom and Siem Reap). 

Currently this area of the floodplain is under 
severe pressure from agricultural 
intensification. The grasslands are not only 
valuable to the Tonle Sap’s large waterbirds, 
but is also of great importance to local 
communities who have always used these 
lands for a diverse mix of livelihood 
activities, including fishing, cattle herding 
and farming. 
 

In 2007 five Biodiversity Conservation 
Areas (BCAs) were set up in the inner 
floodplain in order to increase participation 
from all stakeholders in the protection of 
the environment and natural resources. 
Within each BCA the Ministry of 
Environment (MoE) and local residents will 
work to form a resource management plan 
and management committee with the 
purpose of long term sustainable 
management of forest, agricultural land, 
water and wildlife which are essential to the 
livelihoods and culture of local residents. 
Map 2 shows the boundaries of the 
conservation areas that have been created 
within the TSBR and the level of survey 
attention received by each. The 
conservation areas are also shown in all the 
species distribution maps. Map 1 shows the 
location of important areas for the 
waterbirds reviewed in this report 
throughout Cambodia. 

13B13BSurveys 
There is a great deal of data available from 
the MoE/WCS monitoring team at Prek 
Toal. The breeding season data have 
recently been summarised (Clements et al. 
2007) and the full dataset is held on a 
wildlife records database by WCS and MoE. 
This has been used in this report to generate 
peak breeding-season counts for each 
species and to extract non-breeding records 
for more detailed analysis.  
 
In addition, many other sources exist for the 
lake as a whole (Table 2). This list is 
probably not comprehensive but the surveys 
and researchers listed below represent the 
great majority of the work that we are aware 
of in the Tonle Sap floodplain besides Prek 
Toal.  
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Table 2. Surveys and other sources from the Tonle Sap floodplain from which bird observation records 
have been used in this report. 
 

Dates Sites visited Source 
Apr-Jun 1993 Chhnuk Tru (delta of the lake) Carr, 1993 
Mar-Apr 1994 Entire lake Mundkur et al., 1995 
Jan 1996 Boeung Tonle Chhmar  Edwards, 1999 
Feb-May 1996 Prek Toal and Boeung Tonle Chhmar Parr et al., 1996 
Oct 1997 Sotr Nikum district, Siem Reap Sam Veasna et al., 1997 
May-Jul 1998 Prek Toal and Boeung Tonle Chhmar Goes et al., 1998 
Apr 1999 Boeung Tonle Chhmar Seng Kim Hout et al., 1999 
May 1999 Grasslands in the south-east corner of the Tonle Sap 

floodplain 
Sam Veasna, 1999 

Feb-Jul + Oct 2000 
and Feb-Jun 2001 

Mostly Prek Toal, twice Boeung Tonle Chhmar, once 
Stueng Sen, also Dei Roneath and a few surveys in 
other parts of the floodplain on both east and west 
sides 

Goes and Hong Chamnan, 
2002 

Apr 2000-Jun 2002 Grasslands in Kampong Thom Pete Davidson, WCS 

2001-2005 Incidental records from entire lake and floodplain Various in Cambodia Bird 
News 

2004-2006 Survey records from grasslands in Chikraeng, Puok and 
Preah Net Preah districts 

BirdLife International, WPO 

Feb-Apr 2006 Grasslands in Kampong Thom and Chikraeng district, 
Siem Reap 

Tom Gray, University of East 
Anglia (UEA) 

Mar-May 2006 Bengal Florican survey in grasslands all around the lake Tom Gray, UEA 

Mar 2006 Boeung Tonle Chhmar Bird et al., 2006 
October 2006 Boeung Tonle Chhmar Pech Bunnat and van Zalinge, 

2006a 
Nov 2006 Stueng Sen and Prey Kohs, including Veal Srongai Pech Bunnat and van Zalinge, 

2006b 
Nov 2006 Dei Roneath Long Kheng et al., 2006 
Feb-Jun 2007 Grasslands in Kampong Thom and Chikraeng district, 

Siem Reap 
Tom Gray, UEA 

Mar 2007 Au Reang Sor Harden et al., 2007 
Aug 2007 Stueng Sen Sorn Pheakdey, 2007a 
Sep 2007 Boeung Tonle Chhmar Sorn Pheakdey, 2007b 
Aug-Sep 2007 Tumpich and upland forests in Kampong Thom Ro Borey, 2007a&b 
Feb-Mar 2008 Grasslands in Kampong Thom Charlotte Packman, UEA 
Apr 2007 + Jan-Mar 
2008 

Crane census in grasslands in Kampong Thom and 
Siem Reap 

Nguyen Phuc Bao Hoa et al. 
2007; Evans et al. 2008 

Jan 2007-Jun 2008 Patrolling and monitoring activities in IFBAs WPO, WCS and BirdLife 
International IFBA project 

Jan 2001-2008 Prek Toal, grasslands in south-east corner of the Tonle 
Sap floodplain 

Asian Waterfowl Census 

2007-2008 Wetlands on the lakeshore near to Siem Reap town Howie Nielsen, Sam Veasna 
Centre  

 
Certain areas of the lake have been surveyed 
much more regularly than others. The inner 
floodplain received the most survey 
attention in the mid to late 1990s. After that 
conservation and survey work conducted by 
WCS/MoE focused mainly on Prek Toal 
which stood out from the rest of the 
locations as a major breeding area. Boeung 
Tonle Chhmar has been intermittently 
surveyed over the years with most surveys 

occurring before 2003. There have been 
very few surveys in other areas in the inner 
floodplain and only Stung Sen and Dei 
Roneath have had repeat surveys conducted. 
 
In the outer floodplain the grasslands in the 
south-eastern part of the floodplain, 
especially Kampong Thom, are a key habitat 
for the Bengal Florican (Critically 
Endangered). WCS (since 1999) and 
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BirdLife in Indochina (since 2004) together 
with the WPO have worked there on 
various projects, as have several academic 
researchers. This work has also resulted in 
numerous records of other species of large 
waterbird, mainly from the dry season. A 
series of systematic dry season florican 
surveys was conducted in 2006 in most large 
grassland blocks around the lake. The 
florican data are being published elsewhere 
(e.g. Gray et al., in press); the datasheets also 
contain incidental records of large 
waterbirds which are analysed here. In 
addition, some surveys have been 
conducted in areas nearby, but outside of 
the floodplain, and these have also recorded 
large waterbirds. 
 
Extensive aerial surveys of large 
waterbirds were conducted in September 
2001 (Barzen 2004). They covered the 
northern quarter of Cambodia and 
excluded the Tonle Sap floodplain, but 
nonetheless provide a valuable insight 
into the possible location of birds that 
leave the TSBR during the flood season 
 
Most of the data in this report therefore 
comes from areas that were identified as 
being priority areas for conservation. This 
naturally biases the data which should be 
kept in mind when reading this report and 
looking at the distribution maps. The 
prioritization of certain areas for 
conservation was mostly related to 
breeding, i.e. nesting colonies at Prek 
Toal, breeding sites for Bengal Florican in 
the south-eastern grasslands and therefore 
does not relate to feeding sites and places 
important for non- or post-breeding 
birds. This study therefore acknowledges 
that available data are incomplete. In such 
a vast area as the floodplain of the Tonle 
Sap it is possible, even likely, that there 
are important areas for large waterbirds 
which have not yet been recognised. This 
is especially true for non-breeding sites, 
since these vary so much through the 
course of each year depending on water 
levels. 
 

There is also a seasonal bias. As explained 
above most of the effort in the grasslands of 
the outer floodplain has been focused on 
the dry season as this is the period in which 
Bengal Floricans occur. However this is also 
true for the rest of the floodplain. As can be 
seen from the dates of surveys shown in 
Table 2, most surveys have been conducted 
in the dry season. It appears that the dry 
season is the most important time in terms 
of number of birds present in the 
floodplain, but the bias in surveys means far 
fewer records from the wet season, making 
it more difficult to assess the distribution of 
birds in this period. 
 
Since almost every survey records at least 
one of the species reviewed here, a crude 
impression of survey distribution around 
the lake can be obtained by mapping all bird 
records used in this study (Map 2). Here it 
can be seen that the distribution of surveys 
in the floodplain was more uniform in the 
period before 2003, with records coming 
from around the inner and outer 
floodplains. However, after 2003 the focus 
in the inner floodplain was quite specifically 
on Prek Toal, the grasslands in the outer 
floodplain were however being surveyed 
more uniformly, yet there was little if any 
systematic recording elsewhere. It is also 
clear that far less attention has been given to 
the western floodplain than the floodplain 
in the east. 

14B14BStructure of the species accounts 
Each species account starts with the 
common name, scientific name and the 
most popular Khmer name(s). Thereafter a 
brief description of the species is given, the 
habitats used described and the global 
distribution summarized based on 
information derived from BirdLife 
International species factsheets (BirdLife 
International, 2008) and the standard field 
guide to South-East Asia (Robson, 2002). 
The description of the Cambodian range of 
the species is derived from the upcoming 
“Annotated Checklist of the Birds of 
Cambodia” (Goes, in, prep.) unless 
otherwise stated. The sections on global and 
Cambodian distribution are followed by 
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details on the conservation status of the 
species with the latest information on global 
population estimates and IUCN threat 
categories as given in the BirdLife 
International factsheets (BirdLife 
International, 2008). The national status of 
the species under Cambodian law is also 
given (Anonymous, 2007). This document 
enacted by the Minister of Agriculture, 
Forestry and Fisheries distinguishes three 
categories: Endangered, Rare or Common, 
which relates to the level of penalties that 
may be imposed for offenses committed in 
relation to the species in question. 
 
The section on breeding status of each 
species summarizes records of breeding. 
Mostly the records come from Prek Toal 
in which case the latest information about 
the size of the nesting colonies from the 
ongoing waterbird monitoring program is 
used (Clements et al. 2007b). Most records 
from other locations come from surveys 
conducted in 2000 and 2001 around the 
lake (Goes and Hong Chamnan, 2002), 
but all sources for breeding records are 
mentioned in the text. Nesting periods 
given follow those described for Prek 
Toal (Clements et al., 2007b) or the 
Northern Plains of Preah Vihear 
(Clements et al., 2007a).  
 

The main section is that on distribution and 
movements and is a review of seasonality 
and numbers of birds seen around the 
Tonle Sap floodplain based on 
observational records derived from various 
sources as listed above in Table 2. The 
sources are all professional staff or 
researchers working on bird conservation. A 
species distribution map showing all records 
is linked to each account. The maps also 
show main land cover types and the already 
established conservation areas around the 
lake as well as boundaries of the various 
zones of the TSBR. In each account a 
summary table of records is given, usually 
taking peak counts or total number of 
records from each month. The data are 
given for the period up to and including 
2003 (‘<03’) and from 2004 onwards (‘>03’) 
to allow for the change in distribution of 
survey effort between the two survey 
periods (see above). 
 
Following the analysis of distribution the 
main threats are listed and the overall status, 
distribution and conservation of the species 
being reviewed is discussed. Often here 
population estimates and seasonality of 
occurrence at other sites is also referred to 
in order to briefly synthesize what is 
currently known about the species in 
Cambodia. 
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3B3BSpecies Accounts 
15B15BLesser Adjutant   
Leptoptilos javanicus   

R t d k ; t U c   Trodok toich  
 
Description 

A member of the stork family, Ciconiidae. 
Very large, 120 -130 cm in height and with a 
wingspan of over two meters. Diet is varied, 
feeding on frogs, reptiles, fish, crustaceans, 
large insects as well as young mammals and 
birds that it is able to catch. It is also a 
scavenger, eating and actively searching for 
carrion. 
 

Habitat used 

Mostly wetlands: natural pools and lakes in 
or near open forests, freshwater swamp 
forest, marshes, mangroves, mudflats. 
 

Global Range 

Main populations centered on Assam state 
in north-eastern India, Cambodia and the 
Greater Sundas (mostly Sumatra). Smaller 
breeding populations occur in other parts of 
the Indian subcontinent and south-east 
Asia. 
 

Cambodian Range 

Widely but sparsely distributed. Known 
from deciduous forests in northern and 
north-eastern Cambodia, the floodplain of 
the Tonle Sap Lake and from coastal areas. 
A single record exists from the Bassac 
marshes. 
 

Conservation Status 

Global population estimated as being 
around 6,500-8,000 and declining 
Globally Vulnerable  
Classified as a Rare species under 
Cambodian Law 
 

Breeding status in TSBR 

UUPrek Toal:UU 253 breeding pairs estimated in 
2007 (Clements et al., 2007b). This is the 

largest known colony in mainland South-
East Asia (Goes, 2005). 
 
UUDei Roneath:UU On 27 March 2008 a report 
came in of four Lesser Adjutant chicks 
being confiscated from Dei Roneath village, 
which had been collected from a colony 
nearby (Sun Visal, pers. comm.). This shows 
that despite persecution some birds still try 
to breed in this area. A colony of adjutants 
was identified in this area 1992 and 
observed during an aerial survey in 1994, 
(Mundkur et al., 1995). Two unconfirmed 
colony locations were reported by local 
people in 2000 (Goes and Hong Chamnan, 
2002a). 
 
UUPrey Kohs:UU Nesting has been reported 
recently by local residents, but so has egg 
collection (Pech Bunnat and van Zalinge, 
2006b). A colony was reported from here in 
2000 and 2001-2002 (although then named 
as being in Stung Sen) but no direct 
observations and no further records. 
 
UUBoeung Tonle Chhmar:UU Although colonies 
have been reported by local people in the 
past (Mundkur et al., 1995, Goes and Hong 
Chamnan, 2002a), there are no recent 
records of breeding birds, although birds 
were present during the last ornithological 
survey during the breeding season, in 2006 
(Bird et al., 2006). 
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Nesting period 

Nesting at Prek Toal is from January to 
June. However, birds start to arrive at 
colonies in November-December. Breeding 
in Preah Vihear province takes place 
between September and February (Clements 
et al., 2007a). 
 
Distribution and seasonal movements 

There are so many records of Lesser 
Adjutant that they are shown in two maps, 
for two periods, each with different patterns 
of survey effort. Most records of Lesser 
Adjutants around Tonle Sap are from the 
breeding season there, which coincides with 
low water level periods (January-June). 
Lesser Adjutants search for food in the 
numerous ponds scattered throughout the 
floodplain in the dry season, typically singly 

or in small groups. This includes pools in 
flooded forest and in grassland. Most 
breeding season records (especially after 
2003) come from Prek Toal, from the outer 
floodplain in the south-eastern corner of the 
Tonle Sap (particularly Kampong Thom 
province) and from Boeung Tonle Chhmar. 
Table 3 shows the pattern of counts from 
the south-eastern floodplain. In a recent 
breeding season survey of Boeung Tonle 
Chhmar and Moat Khla in March 2006 
Lesser Adjutants were found to be common 
with several encounters daily ranging from 
single birds to a maximum of nine (Bird et 
al., 2006). Surveys from before 2003 report 
totals of 2-23 birds (Mundkur et al. 1995, 
Parr et al., 1996, Goes et al., 1998, Seng Kim 
Hout et al., 1999).  

 
Table 3. Overview of monthly variation in the south-eastern part of the Tonle Sap floodplain in: lake water 
levels, nesting period and maximum group sizes observed on survey trips (pooled for all locations and 
years) 

 
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 

<03 9 10 168 150 87 2 0 2 0 2 2 20 Max. 
count >03 7 6 9 32 0 18 21 3 12 2 12 2 

    
Records collected between 1999 and 2002 
showed that large groups of Lesser 
Adjutants numbering between 80-200 birds 
would come to feed for a month or two at a 
time in the southern Tonle Sap grasslands 
from March-May (see also Map 3). This 
activity seemed to be centered mostly on 
inner floodplain grassland/scrubland, 
especially in an area called Veal Srongai and 
adjacent lands to the east and south-east 
(between Kampong Svay and Baray 
Districts, Kampong Thom Province). Such 
large congregations were not observed 
elsewhere and have not been observed 
recently around the lake other than at Prek 
Toal. Possible reasons for the change are 
analysed in the discussion, below. The 
south-eastern floodplain remains important 
for Lesser Adjutant and they are still 
frequently encountered in this area, but in 
smaller groups. 

 
Lesser Adjutants do not appear to show the 
pattern of large flocks forming in June-July 
which is shown by Greater Adjutant. 
 
No adjutants have been reported from Prek 
Toal or Boeung Tonle Chhmar in the period 
of highest water levels from September-
October as these sites are located in the 
inner floodplain, which becomes fully 
submerged with only the tops of trees 
remaining above water. In these months 
some Lesser Adjutants have been recorded 
from outer areas of the floodplain where the 
waters are shallower, confirming that some 
birds use the Tonle Sap the whole year 
round. However, it is possible that many 
birds leave the floodplain in the wet season 
in search of better feeding grounds 
elsewhere. Barzen (2004) recorded 381 
during aerial surveys, very widely distributed 
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at small and medium-sized forest wetlands 
across northern Cambodia outside the 
TSBR.   
 

The floodplain on the western side of the 
lake still has rarely been surveyed and so we 
know very little about this area except for 
the recurrent evidence of a breeding colony 
at Dei Roneath. 
 

Threats    

Egg collection at unprotected colonies is 
still a major threat to population recovery 
for this species, but hunting away from 
colonies may be equally significant. Large 
waterbirds are especially vulnerable when 
they visit areas near villages. Night hunting 
whereby villagers come out with torches 
and nets (especially during/following rain 
spells when the birds are unable to fly well) 
has been documented for adjutants (Goes et 
al., 2001b).  
 

Conversion of the lake’s outer floodplain to 
agriculture is also a very significant threat 
with an incredibly rapid growth in dry 
season farming witnessed over the last five 
years. The dry season also is the time that 
Lesser Adjutants flock to this part of the 
Tonle Sap floodplain. 
 

Comments 

The distribution of Lesser Adjutant around 
the Tonle Sap is still poorly understood 
away from Prek Toal. A working hypothesis 
(which also may be considered for other 
breeding waterbirds treated in this report) is 
that:  
(i) most birds around the lake are found 

close to breeding colonies during 
January-June, with a few non-breeders 
roaming more widely 

(ii) as each respective breeding season ends, 
adults and juveniles will either first 
move in large numbers to other 
favoured late dry season feeding sites 
before dispersing or will disperse in 
small groups directly from the colony 
site 

(iii) as the rains begin and the floods rise, 
feeding conditions change dramatically 
and birds must move to the edges of the 

floodplain or beyond to find suitable 
sites  

(iv) as the flood subside, birds move back 
into the floodplain in preparation for 
breeding 

 

At each stage of this cycle information is 
patchy and the hypothesis unconfirmed, 
except around Prek Toal. For example, not 
all breeding colonies are known and so it is 
difficult to relate them to breeding-season 
observations. As noted, there is at times a 
colony at Dei Roneath, but there are still 
few observations from the area. 
Furthermore, the distribution and frequency 
of breeding season records suggests that 
there may be small colonies in the south-
eastern floodplain, possibly in or near 
Boeung Tonle Chhmar or Prey Kohs where 
colonies have been reported. The possibility 
that other (smaller) colonies of Lesser 
Adjutant exist around the lake besides those 
of Prek Toal has also been considered very 
likely by past researchers (Goes and Hong 
Chamnan, 2002a).  
 

There are records suggestive of large-scale 
post-breeding dispersal, in particular the 
former regular appearance of large groups 
towards the end of the dry season in the 
south-eastern corner of the floodplain. 
Survey effort has changed markedly in that 
area so it is not clear whether this influx still 
occurs regularly, but it is possible that the 
noticeable decrease can be credited to the 
rapid expansion of dry season rice farming 
in this area. The past influx observed was 
probably too early for these all to be post-
breeding birds dispersing from Prek Toal as 
these large groups were observed from 
March-May, so it may be that these were 
birds dispersing from northern forests, 
especially from Preah Vihear. A second 
possibility is that these were unseasonal 
flocks due to human disruption of breeding 
colonies. However they could not all be 
birds from Prek ToalFF

1
FF but there may well 

                                                
1 When the highest single count in the south-east was 
made (168 birds in March 2002), there had been no 
reports of large disturbances of colonies in Prek Toal 
and it was also estimated that there were only 30-40 
pairs at the site (Goes and Hong Chamnan, 2002a; 
Davidson, 2005). 
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have been other undiscovered colonies in 
existence during that time. 
 
Records from monthly counts in Ang 
Trapeang Thmor, a wetland area bordering 
dry deciduous forests in Banteay Meanchey, 
shows that there are almost no Lesser 
Adjutants in this area in the dry season with 
numbers declining usually in January, but 
sometimes December or February. Birds 
return in the months of May-July. This 
strongly suggests that these birds breed in 
Prek Toal where the seasonality of 
occurrence is the exact opposite. However 
the maximum count in Ang Trapeang 
Thmor in 2008 was only 28 Lesser 
Adjutants (Lou Vanny, 2008) which is only 
around 5% of the number breeding in Prek 
Toal. 
 
The hypothesis is a useful way to organise 
the data we now have, but it can only be 
validated by increasing data collection on 
bird movements and preferably by initiating 
a long term research program that can bring 
insights into movement patterns of birds 
and assess the level of interchange between 
different breeding populations, i.e. those 
from Prek Toal and those from Preah 
Vihear. 
 
Although the intricacies of movement 
patterns around the TSBR and beyond are 
as yet unknown, this evaluation of records  

collected from the TSBR has highlighted the 
continued importance of several areas 
besides Prek Toal for Lesser Adjutant: the 
south-eastern corner of the lake around 
Veal Srongai IFBA, Baray IFBA and Prey 
Kohs BCA, an area where there are 
numerous records and where there may be 
some breeding birds, and Dei Roneath 
where although there have been few surveys 
and consequently few records there has 
been persistent evidence of breeding. 
Boeung Tonle Chhmar had Lesser Adjutant 
colonies in the past, but these seem to have 
disappeared with no reports of breeding 
activity for more than five years.  
 
The number of Lesser Adjutants breeding in 
Prek Toal has increased significantly from 
around 40 pairs estimated to breed in 2001 
to 253 in 2007 (Clements et al. 2007). This 
increase could be due to several factors. A 
major part is that protection is resulting in 
most of the birds returning each year and 
some of the birds born in Prek Toal 
returning to breed when they become 
sexually mature (after four or more years). 
However, arrival of birds abandoning 
frequently disturbed colonies elsewhere may 
have also played a role. The increase in 
breeding numbers has not yet been reflected 
in an increase in non-breeding season 
records at monitored sites, but such a link 
does not necessarily have to exist.  
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16B16BGreater Adjutant   
Leptoptilos dubius   
R t d k ; F M   Trodok thom 
     
Description    

A member of the stork family, Ciconiidae. 
Very large, 145 -150 cm in height and with a 
wingspan of around two and a half meters. 
Diet is varied, feeding on frogs, reptiles, 
fish, crustaceans, large insects, as well as 
young mammals and birds it is able to catch. 
It is also a scavenger, eating and actively 
searching for carrion. 
 
Habitat used 

Mostly wetlands: natural pools and lakes in 
or near open forests, freshwater swamp 
forest, marshes, mangroves, mudflats. 
 
Global Range 

Records of breeding limited to Assam 
(India) and Cambodia. Ranges widely in the 
non-breeding season (e.g. also Bangladesh, 
Myanmar, Thailand). 
 
Cambodian Range    

Known from the floodplain of the Tonle 
Sap Lake and  deciduous forests in 
northern, and north-eastern Cambodia. 
Only two records from coastal areas. 
Breeding has been recorded in Prek Toal 
and deciduous forests in Preah Vihear. 
 
Conservation Status 

Global population estimated at 800-1,000 
and declining 
Globally Endangered  
Classified as an Endangered species under 
Cambodian Law     
 
Breeding status in TSBR  

UUPrek Toal:UU 77 breeding pairs estimated in 
2007 (Clements et al. 2007b). This is the 
second largest colony in the world (BirdLife 
International, 2008). 

 
UUDei Roneath:UU A colony of both species of 
adjutants was observed in this area during 
an aerial survey in 1994 (Mundkur et al., 
1995) and locations of two unconfirmed 
adjutant colonies were reported by local 
people in 2000 (Goes and Hong Chamnan, 
2002). Chicks of Lesser Adjutant were 
confiscated as recently as March 2008 from 
this area (Sun Visal, pers. comm.). 
 
UUPrey Kohs:UU Nesting by what is thought to 
be Lesser Adjutants has been reported 
recently by local residents (Pech Bunnat and 
van Zalinge, 2006b), but the colony could 
potentially also include Greater Adjutants. A 
colony of adjutants was reported from this 
area in 2000 and 2001-2002 (although then 
named as being in Stung Sen) but there were 
no direct observations and no further 
records. 
 
UUBoeung Tonle Chhmar:UU Although colonies 
of Greater Adjutant have been reported by 
local people in the past from around 
Boeung Tonle Chhmar (Mundkur et al., 
1995, Goes and Hong Chamnan, 2002), 
there are no recent records of breeding 
birds. The last ornithological survey in 
Boeung Tonle Chhmar during the breeding 
season was in 2006 (Bird et al., 2006). 
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Nesting period 

Nesting in Prek Toal is from January to 
June. However, birds start to arrive at 
colonies in November-December. Note that 
breeding in the Northern Plains forests of 
Preah Vihear takes place between 
September and May, a different but 
overlapping period (Clements et al., 2007a). 
 

Distribution and seasonal movements 

Map 5 shows that the Greater Adjutant is a 
rare bird with few records of sightings by 
researchers during 1994-2008 away from 
Prek Toal. Like with many other waterbirds 
Greater Adjutants like to search for food in 
the numerous ponds scattered throughout 
the floodplain in the dry season, typically 
singly or in small groups. They appear to 

use the flooded forests the most, but may 
also be encountered in scrub and grasslands 
with scrub. Most records are from Prek 
Toal in the breeding season. There is a 
scatter of breeding season records away 
from Prek Toal. For example, a group of 
15-20 Greater Adjutants were seen in Dei 
Roneath in a mixed colony of Greater and 
Lesser Adjutants in April 1994 and one 
other sighting of 2 birds in April 2000. 
 

From the map it can be seen that large 
congregations of Greater Adjutants have 
been observed outside Prek Toal at times, 
particularly in the south-east of the 
floodplain and mainly at the very end of the 
breeding season or in the non-breeding 
season. Maximum group sizes observed in 
each month are shown in the table below.  

 
Table 4. Overview of monthly variation in the south-eastern part of the Tonle Sap floodplain in: lake water 
levels, nesting period and maximum group sizes observed on survey trips (pooled for all locations and 
years) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 

Max. count 1  1 3 34 84 81  32   61 
    

Peak records of large groups of Greater 
Adjutants in the south-east are particularly 
from the months of June-July: in July 1998 a 
group of 70 birds was observed in Boeung 
Tonle Chhmar; then 84 in June 2000 in the 
same area; 81 in July 2001 near the Stung 
Chinit and again 54 in July 2003 from this 
vicinity. There are also records of large 
groups outside this period from the same 
area. In May 1999 34 were seen in 
grasslands below the Stung Sen river, a 
group of 32 was seen in the Stung Chinit 
area in September 2004 and a group of 61 
birds was observed below the Stung Sen in 
December 2001.  
 

There are observations of smaller, yet still 
significant, groups outside the floodplain in 
the wet season. A group of 6 and then 5 was 
seen in different areas on the same day in 
August in upland open forests north of the 
Stung Chinit. Also in August a group of 
nine was seen in Monkul Borey, north-west 
of Prek Toal. The presence of small groups 

of Greater Adjutant in the outer floodplain 
adjacent to Prek Toal in August-September 
has also been confirmed by staff of the Prek 
Toal colony monitoring and protection 
program (Sun Visal, pers. comm.). Barzen 
(2004) recorded only 21 during extensive 
aerial surveys across northern Cambodia in 
September 2001; in contrast to Lesser 
Adjutant most of the birds were in one large 
group near to Ang Trapeang Thmor. 
 

Threats 

Collection of eggs and chicks from nesting 
colonies is a major threat to the continued 
survival of populations of Greater Adjutant 
around the lake. Nest collection may have 
resulted in the disappearance of colonies in 
Boeung Tonle Chhmar and may be on the 
verge of doing so in Dei Roneath if it hasn’t 
done so already. 
 
Hunting is also believed to have a disastrous 
impact on populations of Greater Adjutant 
and is especially a threat in the wet season 
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when birds move out of the flooded forest 
and congregate in large flocks. In June 2000, 
a group of 84 Greater Adjutants was 
observed feeding in grasslands in the outer 
floodplain. Subsequent heavy rain grounded 
the birds in the late afternoon preventing 
them from returning to their roosts nearer 
to the lake. That night a group of around 15 
men from nearby villages came with 
spotlights and nets, catching one bird after 
the other, clubbing some to death 
immediately and keeping others alive. It was 
believed that around 80-90% of the flock 
was taken in that single night (Goes et al., 
2001b). 
 

Conversion of the lake’s floodplain in to 
agriculture is a very large threat for all 
waterbirds, with an incredibly rapid growth 
in dry season farming witnessed over the 
last five years. The dry season also is the 
time that Greater Adjutants flock to the 
floodplains of the Tonle Sap. Note that 
although five IFBAs have been set up in the 
south-eastern floodplain to improve 
conservation of grassland-dependent 
species, some of the key wetlands for 
Greater Adjutants are not covered as they 
fall in the flooded forest zone. 
 

Comments 

From 1999-2004 large groups of Greater 
Adjutants were seen almost yearly in 
grasslands of the outer south-eastern 
floodplain between May and July. It is 
unclear whether they stopped coming to 
this area after 2004 as survey work here has 
become much less intensive since then. A 
large flock was also seen in Boeung Tonle 
Chhmar in July 1998, but it is not known 
whether this is a regular occurrence. It is 
believed that these groups were post-
breeding flocks as the timing coincides with 
the earliest time that completed breeders 
and fledged young would move away from 
Prek Toal (Davidson, 2005). There is also 
the possibility that some or all are post-
breeding dispersers from the colonies in 
Preah Vihear. 
 

A large group was also observed in the 
south-eastern floodplain as late as 
September indicating that some birds 
probably were staying long into the rainy 
season in this area. The decline in 
observations between September and 
December may indicate that they 
temporarily move further out, and this 
seems likely given the high water levels, but 
fewer surveys have been conducted in the 
wet season so it is not confirmed. It is 
unknown where the Greater Adjutants 
might go if they leave this area but the 
hypothesis is that many of them form small, 
widely dispersed groups outside the Tonle 
Sap floodplain. In support of this there have 
been a few sightings from upland forest 
areas nearby within Kampong Thom and 
around Mongkol Borey. The pattern of 
records from Ang Trapeang Thmor is also 
consistent.  Monthly counts show that there 
are almost no Greater Adjutants in this area 
from the beginning of the dry season 
through to the early wet season, with 
numbers starting to rise typically in July and 
increasing sharply in September-
November/December, with highly variable 
peak counts (e.g. up to 60 in 2001 but only 
15 in 2008) (WCS/WPO unpublished data; 
Lou Vanny, 2008).  
 

The high numbers seen previously in the 
south-east represent significant portions of 
the known population at the time, but non-
breeding counts in recent years represent 
only a small proportion of the total 
population. If one considers that the 
(rough) estimate for the number of adult 
breeding birds in Prek Toal was 60 with 
each nesting pair of adults normally raising 
2-3 chicks (Sun Visal, pers. comm.), then 
this would mean that the potential number 
of Greater Adjutants dispersing from Prek 
Toal was around 120-150 birds in 2001. 
Therefore the sighting of 81 birds in 2001 
would have represented roughly half of the 
Prek Toal population. In the Northern 
Plains of Preah Vihear it is currently 
estimated that about 55 breeding pairs occur 
(Clements et al., 2007a), but there is no past 
data on numbers. 
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17B17BPainted Stork 
Mycteria leucocephala    

r n a l B N ’   Roniel por 

     
Description    

A member of the Ciconiidae family (storks). 
Large, 95 -100 cm in height. Diet is varied, 
feeding on frogs, reptiles, fish, crustaceans 
and large insects.  
 
Habitat used    

Freshwater swamp forest, marshes, lakes 
and ponds. Occasionally in inundated rice 
fields. 
 
Global Range    

Main breeding populations centered on 
India, Sri Lanka, and Cambodia. 
 
Cambodian Range    

Mainly occurs in the Mekong – Tonle Sap 
floodplains with main concentrations 
around the Tonle Sap and particularly Prek 
Toal in the breeding season. Small flocks 
scatter throughout the lowlands in the non-
breeding season with a few records from 
along the Mekong in Kratie and coastal 
regions in the southwest. Further records of 
birds from the wet season are from rice 
fields in central and southern Cambodia 
plus a few from cultivated areas in the 
margins of dry deciduous forest (in Oddar 
Meanchey, Banteay Meanchey, Siem Reap, 
Kampong Thom and once in Preah Vihear) 
and the species is abundant at Ang 
Trapeang Thmor, particularly in the wet 
season. Large flocks have been observed 
each year in the Mekong Delta at Boeung 
Prek Lapouv (Takeo) in the early dry 
season, but these are likely to be non-
breeding birds.  
 
Conservation Status   

Global population estimated at around 
25,000 and declining 

Globally Near Threatened  
Classified as a Rare species under 
Cambodian Law 
 
Breeding status in TSBR  

UUPrek Toal:UU 3,121 breeding pairs estimated in 
2007 (Clements et al., 2007b). This is the 
largest colony in South-East Asia (Goes, 
2005; Campbell et al., 2006).  
 
UUBoeung Tonle Chhmar:UU A mixed-species 
roost, including Painted Storks was 
observed by rangers in 2005, but there was 
no evidence of breeding (Pech Bunnat and 
van Zalinge, 2006a). 
 
Nesting period   

Nesting at Prek Toal is from January to 
June. Birds start arriving in December.  
  
Distribution and seasonal movements 

From Maps 6 and 7 it can be seen that 
Painted Storks are more commonly 
recorded in the eastern than the western 
floodplain (although this may be partly due 
to differences in survey effort). The 
abundance of Painted Storks in the TSBR is 
strongly influenced by water level and most 
birds appear to leave the floodplain when 
water levels rise considerably, in August-
November (see Table 5 below).   
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Table 5. Overview of monthly variation in the Tonle Sap floodplain in: lake water levels, nesting period 
and maximum group sizes observed on survey trips from places other than Prek Toal or from the non-
breeding season in Prek Toal (pooled for all locations and years) 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 

<03  150 260 1500 360  467 53    60 Max. 
count >03 230 90 350 30     1 1 1 515 

    
Large groups of Painted Stork have been 
observed regularly in the area near Prek 
Toal. Most of these sightings were probably 
of birds from the Prek Toal colony foraging 
nearby. A group of 515 birds from Preah 
Net Preah north-west of Prek Toal on the 
1st of December 2004 may have represented 
a staging point for the arrival of a part of 
that year’s breeding population. 
 
In the area around Boeung Tonle Chhmar, 
including the IFBAs to the north in the 
outer floodplain, feeding groups of up to 
one hundred birds regularly occur in the dry 
season. In Boeung Tonle Chhmar itself 
larger groups have been observed towards 
the end of the dry season. A group of 360 
birds seen in May 2002 and another of 467 
in July 1998 were perhaps post-breeding 
flocks that had come from Prek Toal. 
However, a group of 1,500 encountered on 
8 April 1999 is much more likely to have 
been the result of disturbance at, followed 
by abandonment of, the Prek Toal colony. 
It is unclear why there are no records from 
Boeung Tonle Chhmar itself after 2003, this 
may be due to decreased survey effort but 
could also be a real shift in distribution. 
 
Painted Storks regularly occur in the south-
east of the floodplain, especially the outer 
edges. Without the presence of any known 
colony nearby it is thought that these birds 
are non-breeders. The largest groups tend to 
be at the beginning of the dry season when 
the ponds are larger and more food is 
available. Groups of 50+ birds are 
encountered as late as August, but after that 
records decline dramatically.  
 
Barzen (2004) recorded only 143 during 
extensive aerial surveys across northern 

Cambodia in September 2001. Effort was 
concentrated on small/medium-sized 
wetlands in deciduous forest but this huge 
area of habitat clearly holds few Painted 
Storks in the rainy season as there were only 
four records. Most birds (119) were in and 
around Ang Trapeang Thmor. 
 
Threats 

Collection of eggs and chicks from the 
colonies in Prek Toal was a major threat, 
but has reduced greatly after initiation of 
protection and monitoring activities. It may 
still be a problem however at other sites 
where Painted Storks could be attempting to 
breed. Raiding of colonies and other 
hunting activities may be a major factor 
behind the near-threatened status of this 
species as it otherwise is quite tolerant of 
human activity and can survive in human 
dominated landscapes, wild populations 
being known to roost in zoos and birds 
observed at airports in Thailand for 
instance. They also have been known to use 
wet-season rice fields, which may make 
them vulnerable to the effects of strongly 
poisonous herbicides, pesticides and other 
chemicals.   
 
Comments 

It is unknown if there are any important 
staging sites for post-breeding birds before 
they migrate to wet season habitats. Boeung 
Tonle Chhmar had seen large numbers of 
Painted Stork towards the end of the dry 
season in the past, but there has been very 
few data from Boeung Tonle Chhmar 
recently. An ornithological survey 
conducted in March 2006 in Boeung Tonle 
Chhmar did not find any Painted Storks 
within the core area (Bird et al., 2006), but 
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would have been too early to find evidence 
of post-breeding feeding flocks. 
 
Painted Storks are considered to be less 
tolerant of deep water than Asian Openbills 
and Lesser Adjutants (Davidson, 2005) so it 
is expected that fewer Painted Storks stay in 
the outer floodplain in the rainy season. As 
mentioned in the section on wider 
distribution in Cambodia, Painted Storks 
disperse widely in to the countryside in the 
wet season. They may also disperse into 
Thailand where recent attempts at breeding 
have been observed (Bird Conservation 
Society of Thailand in Clements et al. 2007). 
Large numbers of Painted Storks gradually 
move to Ang Trapeang Thmor in the wet 
season with a total of 2,834 counted in 
September 2007 climbing from 524 in May 
and 130 in April. Birds generally stay until 
December, although more and more are 
staying the whole year round. The numbers 
at Ang Trapeang Thmor have been 
increasing each year with a maximum daily 
count of 2,834 birds in 2007 up from a 
maximum of 180 in 2001 (Lou Vanny 

2008). This represents near to half the 
number estimated to breed in Prek Toal.  
 
It is notable that although in the TSBR 
Painted Storks are only known to breed in 
Prek Toal, they are widespread in the 
floodplain in flocks of up to 230 birds 
throughout the breeding season. This might 
imply the existence of other colonies, but 
with over 6,000 birds estimated to breed at 
Prek Toal, it may be plausible to assume 
that these other flocks are simply the 
nomadic non-breeding portion of the 
population (immatures, failed breeders etc), 
especially as Painted Storks take several 
years to reach breeding age. 
 
The Painted Stork population is large and 
buoyant, and a satellite colony was 
established in Ang Trapeang Thmor with 64 
breeding pairs in 2007 and 154 pairs in 2008 
(Lou Vanny, 2008). Other attempts to start 
colonies can be expected, although there is 
no known history of breeding at any of the 
Core or Conservation Areas in the TSBR so 
it is hard to predict where this might occur. 
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18B18BMilky Stork 
Mycteria cinerea   

r n a l  s    Roniel sor  

     
Description 

A member of the Ciconiidae family (storks). 
Large, 92-97 cm in height. Diet is varied, 
feeding on crustaceans, amphibians, fish, 
reptiles and large insects.  
 
Habitat used 

Mostly mangroves and tidal mudflats, also 
freshwater swamp forest. 
 
Global Range 

Population centered on Sumatra, Indonesia. 
Small populations also still occur in 
Cambodia and Malaysia. 
 
Cambodian Range 

Small populations restricted to the Tonle 
Sap floodplain and coastal wetlands. One 
record from northern Siem Reap province, 
but single birds more regularly encountered 
in Ang Trapeang Thmor, always in 
association with Painted Stork. Most coastal 
records are from Prek Teuk Sap mudflats, in 
Ream NP. Other coastal areas where singles 
or pairs of Milky Stork have been recorded 
are in Kompong Smach (Sihanoukville) and 
Sre Ambel (Koh Kong). 
 
Conservation Status 

Global population estimated at around 
5,000 and declining 
Globally Vulnerable  
Classified as a Rare species under 
Cambodian Law 
 
Breeding status in TSBR 

UUPrek Toal:UU 10 breeding pairs estimated in 
2007 (Clements et al., 2007). This is the 
largest known breeding population in 
mainland South-East Asia. Ang Trapeang 
Thmor and Prek Toal are the only fresh-
water breeding sites in the world. In 2007 
one and in 2008 two Milky Storks have 

interbred with Painted Storks at Ang 
Trapeang Thmor (Lou Vanny, 2008). 
 
Nesting period   

Nesting in Prek Toal is from January to 
June. 
 
Distribution and seasonal movements 

Sightings are mostly from Prek Toal. Singles 
have been observed in the south-eastern 
corner of the Tonle Sap with one record 
from the delta near Chhnuk Tru, May 1993 
and three separate records from the 
floodplain in Kampong Thom in March 
2000, February 2002 and January 2007. 
Barzen (2004) had only one record (a little 
east of Ang Trapeang Thmor) during 
extensive aerial surveys in September 2001. 
 
Threats 

Egg and chick collection and disturbance of 
nest sites are the main known threats to this 
species in the TSBR but it is potentially 
vulnerable to hunting and habitat loss away 
from the colonies.  
 
Comments 

There are very few records of Milky Stork 
from the Tonle Sap and it is believed to 
occur in very low numbers. Records have 
been highly seasonal, from December to 
July. Breeding is only known from Prek 
Toal. However, records from January-
March and May in the south-east of the 
Tonle Sap show that their occurrence is not 
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completely restricted to Prek Toal during 
the breeding season. 
 
In Ang Trapeang Thmor single Milky Storks 
are seen to arrive at the beginning of the 
wet season in June and occur up until the 
early dry season in December-January. The 
maximum count for Milky Storks in one day 

at Ang Trapeang Thmor has been four 
individual birds (WCS/WPO unpublished 
data). It is unclear where the remainder of 
the birds from Prek Toal move to but they 
may join the coastal population. The timing 
of the peak count on the coast (41 birds at 
Ream in July 2002) is consistent with that. 
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Asian Openbill 
Anastomus oscitans      

c e g á ó l x ü g   Tchongkiel kchong    
 

Description    

A member of the Ciconiidae family (storks). 
Large, 70-80 cm in height. Specializes in 
feeding on snails. The beak of this bird is 
especially adapted to efficiently break open 
a snail’s shell.  
 

Habitat used    

Freshwater marshes, but also artificial 
wetlands such as rice fields, irrigation 
channels. 
  

Global Range    

Extensive distribution, occurring from India 
east through mainland South-East Asia. 
 

Cambodian Range   

Widespread, but mainly found along the 
Tonle Sap and lower Mekong floodplain, 
down to Boeung Prek Lapouv in Takeo. A 
few records along the upper Mekong 
between Kratie and Stung Treng. Single 
records only from western Siem Pang and 
northern Mondulkiri. More numerous in the 
west, especially around Ang Trapeang 
Thmor in Banteay Meanchey and scattered 
flocks have been recorded from Oddar 
Meanchey. Apparently mostly absent from 
coastal wetlands, apart from one record 
from mudflats in the south-west. 
    

Conservation Status   

The global population is estimated broadly 
at 130,000 individuals. 
Globally of Least Concern  
Classified as a Common species under 
Cambodian Law 
 

Breeding status in TSBR  

UUPrek Toal:UU 7,682 breeding pairs estimated 
by the waterbird colony monitoring 
program in 2007, up from approximately 
600 in 2001 (Clements et al., 2007b).  
 

UUDei Roneath:UU A mixed colony including 
Asian Openbill was reported by local people 
in 2000 (Goes and Hong Chamnan, 2002a). 
 

UUBoeung Tonle Chhmar:UU A colony was 
reported from Moat Khla by local people in 
the past (Goes and Hong Chamnan, 2002a). 
 

Nesting period  

Nesting at Prek Toal is from February to 
June. 
 

Distribution and seasonal movements 

From Map 8 it can be seen that Asian 
Openbills are regularly encountered and 
often in large numbers from all around the 
Tonle Sap Lake, but the biggest groups have 
especially been seen in the inner floodplain 
and during the dry season. However, Asian 
Openbills do occur in the TSBR in relatively 
large numbers for much of the year, as can 
also be seen in Table 6 below, if compared 
with other large waterbirds treated in this 
report. 
 

In the wet season when water levels rise 
they are often found in flooded fields in the 
outer agricultural zone of the floodplain or 
beyond. For example, in August 2003 a total 
of around 1,300 Openbills were seen in rice 
fields in Mongkol Borei, Banteay Meanchey 
(Hong Chamnan and Ro Borey, 2003). A 
flock of 600-700 birds was seen at the end 
of the breeding season in grasslands in the 
south-eastern corner of the lake after which 
the flock broke up into smaller groups of 
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around 200 birds which were seen feeding 
in rice fields on later dates (Goes and Hong 
Chamnan, 2001b). 
 

Large groups have also been seen during the 
breeding season away from known colonies 

at Moat Khla (1,000 birds in April 2002), 
Chhnuk Tru (300 in March 1994 and 600 in 
June 1993) and Kampong Thom grasslands 
(280 in May 1999). 

 
Table 6. Overview of monthly variation in the Tonle Sap floodplain in: lake water levels, nesting period 
and maximum group sizes observed on survey trips away from Prek Toal or in the non-breeding season 
(pooled for all locations and years) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 
Nesting in PT No Yes No 

<03   300 1000 280 600 300   145  200 Max. 
count >03 451 69 5 20 75 219  1300   50 186 

    

Barzen (2004) recorded about 1300 during 
extensive aerial surveys across northern 
Cambodia in September 2001. Effort was 
concentrated on small/medium-sized 
wetlands in deciduous forest but this huge 
area of habitat clearly holds few openbills in 
the rainy season as most records were 
clustered in and around Ang Trapeang 
Thmor. The population of Asian Openbill 
in Ang Trapeang Thmor shoots up from a 
few hundred to several thousand at the start 
of the wet season with 650 birds in May and 
22,400 birds in June 2008 (WCS/WPO 
unpublished data) indicating that this is a 
major post-breeding site. 
 

Threats 

The main threat stems from egg and chick 
collection and disturbance of colonies 
during the nesting period. If this can be 
prevented numbers can quickly rebound as 
has happened in Prek Toal. Hunting away 
from the colonies is probably small scale 
and opportunistic. Highly intensive 
agriculture using strongly poisonous 
herbicides, pesticides and other chemicals 
might potentially be a cause for population 
declines directly and indirectly through 
disappearance of the food base.  
 

Comments 

Asian Openbills converge upon Prek Toal 
in December-January with >15,000 
breeding birds estimated. After breeding 
when water levels start to rise it seems that 
large groups disperse both towards the 
north-west and to areas such as Moat 

Khla/Boeung Tonle Chhmar, the Kampong 
Thom grasslands and the delta around 
Chhnuk Tru in the southeast, whereafter 
they split up again in to smaller groups still 
numbering over a hundred birds. It is 
possible that these groups will continue to 
split in to even smaller ones during the 
course of the wet season. Birds have been 
recorded throughout the year from the 
floodplain so it is likely that a considerable 
number stay close to the Tonle Sap lake, 
spread out in the mostly agricultural outer 
zone. Others presumably disperse further. 
Some appear to move to the Mekong River 
and its floodplain. Others may go north-
west as shown by the isolated record of 
1,300 in August in Mongkol Borei district, 
Banteay Meanchey province and the regular 
records from Ang Trapeang Thmor  
 

At Ang Trapeang Thmor numbers increase 
sharply from June and numbers stay high 
until September, where after numbers 
slowly start dropping again to less than one 
hundred in January (WCS/WPO 
unpublished data). This pattern is largely the 
exact opposite of that of Prek Toal 
indicating that this is a major post-breeding 
site for birds that breed in Prek Toal. This is 
furthermore supported by the similar scale 
of increase in numbers observed at Ang 
Trapeang Thmor from maximum counts of 
about 1,800 in 2001 to an estimated 22,000 
in 2008 (Lou Vanny, 2008). It is not known 
how much interchange of individuals or 
overlap in feeding areas there is with the 
large colonies in central Thailand. 
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19B19BBlack-headed Ibis 
Threskiornis melanocephalus  
R t y : g x ø Ü n  s   Troyong kloun sor     

 
Description    

A member of the Threskiornithidae family 
(ibises). Large, 75 cm in height. Feeds on 
fish, frogs, and insects.  
 
Habitat used    

Freshwater marshes, lakes, rivers, flooded 
grasslands, paddy fields, mudflats and 
coastal lagoons. 
  
Global Range    

Extensive distribution, mostly in the Indian 
subcontinent and South-East Asia 
(including Greater Sundas). Small 
population in China and Japan. 
 
Cambodian Range   

Population centered on the Tonle Sap Lake 
(dry season, breeding) and Ang Trapeang 
Thmor (wet season, non-breeding). 
Outlying records in the marshes of the 
“Four-arms Plain” south from Phnom Penh 
(wet season) and Boeung Prek Lapouv in 
Takeo (dry season), the latter possibly 
belonging to a Vietnamese population 
rather than the Tonle Sap one. Only one 
record from the southwest: two birds in 
lowland ricefields of Sre Ambel (Koh Kong) 
in November 2003. 
    
Conservation Status   

The population is spread over a large area 
and estimated at 20,100 individuals 
Globally Near-threatened  
Classified as a Rare species under 
Cambodian Law 
 
Breeding status in TSBR  

UUPrek Toal:UU Minimum of 200 breeding pairs 
estimated in 2001 (Goes, 2001a). The total 
size is difficult to estimate as this species 
often nests hidden in low, but inaccessible 

shrubbery. No other colonies have been 
reported elsewhere. Flocks of 1740 birds 
seen in Ang Trapeang Thmor in 2007/08 
(Lou Vanny, 2008) may suggest that the 
breeding population is now significantly 
higher, but such high numbers have not 
been counted at Prek Toal. 
 
Nesting period 

Approximately January to June at Prek Toal. 
 
Distribution and seasonal movements 

From Map 10 it can be seen that large 
groups of Black-headed Ibis have been 
recorded in the south-eastern outer 
floodplain and in the north-west portion of 
the floodplain and just beyond. These 
groups mainly appear just after the nesting 
period and probably represent post-
breeding flocks congregating in a feeding 
area before splitting into smaller groups that 
disperse to wet season habitats. 
Observations of post-breeding flocks 
include a group of 171 birds seen on 27 
June 2000 and another group of 241 on 30 
June 2002 in grasslands between the Stung 
Sen and the Stung Chinit. Local people also 
have reported that Black-headed Ibis visit 
the delta region in Prey Kohs BCA (Veal 
Pok) from July-August (Pech Bunnat and 
van Zalinge, 2006b). Interestingly there are 
also two records of post-breeding flocks 
from the same time period but on opposite 
sides of the floodplain, one from the south-
east of 123 birds on 31 July 2003 and 
another from Mongkol Borei, north-west of 
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Prek Toal of 211 birds on 17 August 2003. 
This seems to indicate that post-breeding 
birds disperse in at least two directions. 
 

Barzen (2004) recorded only 5 during 
extensive aerial surveys across northern 
Cambodia in September 2001. Effort was 
concentrated on small/medium-sized 
wetlands in deciduous forest but this huge 
area of habitat apparently holds few if any 
Black-headed Ibis in the rainy season as 
there was only one record, at Ang Trapeang 
Thmor. 

Returning birds have also been witnessed in 
December with a large group of 289 birds 
seen in Preah Net Preah district, Banteay 
Meanchey province and a smaller group of 
40 birds in the south-east. Only small 
groups have been encountered in 
September and there are no records for 
October-November. It is likely therefore 
that most birds leave the floodplain during 
September-November, probably due to 
peak flood levels preventing birds from 
feeding. 

 
Table 7. Overview of monthly variation in the Tonle Sap floodplain for: lake water levels, nesting period 
and maximum group sizes observed on survey trips away from Prek Toal or in the non-breeding season 
(pooled for all locations and years) 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 
<03 10 8 25 9 50 241 8     40 Max. 

count >03 53 15     123 211 6   289 
    
During the breeding season small groups are 
sometimes encountered away from Prek 
Toal, usually of fewer than 10 birds 
together, sometimes up to 25. These are 
most likely non-breeding groups moving 
around the floodplain. A group of 50 birds 
was seen at Boeung Tonle Chhmar in May 
2002 which may have been non-breeders or 
birds from a disturbed colony. 
 
Threats 

The main threat stems from egg and chick 
collection and disturbance of colonies 
during the nesting period. Hunting is 
probably small scale and opportunistic.  
 
Comments 

The post-breeding dispersal of Black-
headed Ibis from Prek Toal is relatively 
clear. Large groups have been seen to 
aggregate in the north-west and south-east 
of the floodplain before dispersing to wet 
season habitats. The north-west groups 

presumably travel to Ang Trapeang Thmor 
in Banteay Meanchey province where 
numbers are seen to increase significantly 
from June-July each year, with the birds 
staying until November-December. The 
lack of a good estimate of numbers of 
Black-headed Ibis breeding in Prek Toal 
makes it difficult to say much about the 
exact degree of correlation between the two 
populations, but high numbers are observed 
at Ang Trapeang Thmor where the ibises 
are more visible (see Cambodian Range, 
above). The final destination of the south-
eastern groups has not been properly 
identified, but includes perhaps floodplains 
around the “Four-arms Plain” near Phnom 
Penh. A very few birds may stay in the outer 
floodplain of the Tonle Sap for the whole 
year. 
 

There is little indication that there are 
currently any other breeding populations in 
Cambodia besides that at Prek Toal. 
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20B20BSpot-billed Pelican 
Pelecanus philippensis   
T u g R b e p H   Toung prophes  

 
Description 

A member of the pelican family, 
Pelecanidae. Large size, 127-140 cm. Diet is 
restricted almost exclusively to fish. 
 
Habitat used 

Large inland waterbodies, especially shallow 
lakes, large rivers. Also lagoons and 
estuaries in coastal regions (but this has not 
been observed in Cambodia). 
 
Global Range 

Breeding populations are only known from 
India, Sri Lanka and Cambodia.  
 
Cambodian Range 

Population centered on the Mekong – 
Tonle Sap floodplain. In the wet season 
some birds disperse around the country and 
in the wider region and some stay around 
the lake. Large groups of Pelicans regularly 
pass through Ang Trapeang Thmor at the 
beginning of the wet and dry seasons. Small 
wet-season parties are annual sights at the 
marshes of the “Four-Arms” Plains near 
Phnom Penh, as well as in Takeo, Kandal 
and Prey Veng provinces. There is also a 
recent record on the upper Mekong (south 
of Stung Treng) of two birds in June 2004. 
Apparently absent from the southwest. 
 
Conservation Status 

Global population estimated as being 
around 13,000-18,000 and declining 
Globally Near-threatened  
Classified as a Common species under 
Cambodian Law 
 
Breeding status in TSBR 

UUPrek Toal:UU 2,592 breeding pairs estimated 
by the waterbird colony monitoring 
program in 2007 (Clements et al., 2007b). 

This is one of the largest colonies in the 
world (Goes, 2005, BirdLife International, 
2008). 
 
Nesting period 

Nesting takes place from December to June 
at Prek Toal. 
 
Distribution and seasonal movements 

From Map 11 it can be seen that Spot-billed 
Pelicans concentrate in the inner floodplain 
and sightings in the outer region are usually 
of small groups. These are probably mostly 
records of non-breeding birds that feed in 
small ponds or the edge of flood waters. 
One exception was a record of 176 Pelicans 
from December 2004 in the north-western 
corner of the floodplain near Prek Toal (in 
Preah Net Preah district). These may have 
been birds returning to the Prek Toal 
colony or birds from the colony feeding 
nearby. 
 
From Table 8 it can be seen that only small 
groups have been observed away from Prek 
Toal during the breeding season. The one 
exception is a large group (1,800 birds in 
April 1994) seen at the mouth of the delta – 
this was in all likelihood birds that had 
flown there following disturbance at the 
Prek Toal colony. Small groups have been 
observed in Prek Toal in July, August, 
October and November and it is believed 
that some pelicans stay in the TSBR the 
whole year round. 
 
Small groups also occur regularly almost 
throughout the year at Boeung Tonle 
Chhmar. There was a much larger flock of 
993 birds in July 1998 (with 630 counted 
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just west of this area in the same month), 
which is likely to have been a post-breeding 
feeding concentration.  
 
A substantial portion of the population of 
pelicans that breed at Prek Toal are thought 
to leave the TSBR from August to 
November. However, villagers’ reports 
suggest that Chhnuk Tru may be a regular 
feeding site since local residents report an 

abundance of Pelicans in August (post-
breeding flocks) with smaller numbers 
staying on until November (Pech Bunnat 
and van Zalinge, 2006b). None was 
recorded by Barzen (2004) during extensive 
aerial surveys across northern Cambodia in 
September 2001. Effort was concentrated 
on small/medium-sized wetlands in 
deciduous forest. 

 
Table 8. Overview of monthly variation in the Tonle Sap floodplain in: lake water levels, nesting period 
and maximum group sizes observed on survey trips from places other than Prek Toal or also from the non-
breeding season in Prek Toal (pooled for all locations and years) 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 
Nesting in PT Yes No Yes 

<03 5 29 2 1800 1 32 993 17  56   Max. 
count >03 2  1       51 43 176 

    
Threats    

The main threat stems from egg and chick 
collection and disturbance of colonies 
during the nesting period. However, 
collection has been reduced greatly in Prek 
Toal by the colony monitoring and 
protection program and there are probably 
no other sites with nests. Hooks and lines 
set near colonies sometimes catch fishing 
birds such as pelicans.  
 
Comments 

Pelicans, like Darters, find most of their 
food in large water bodies and therefore 
their distribution is concentrated on the 
inner floodplain and the lake itself with only 
small groups feeding in the drier area of the 
outer floodplain. The population is mostly 
centered on the colonies in Prek Toal 

during the breeding season, but large post-
breeding flocks have been recorded towards 
the south-east in Boeung Tonle Chhmar 
and reported around the delta and in Prey 
Kohs BCA. 
 
Pelican numbers at Ang Trapeang Thmor 
have also been observed to increase slightly 
from June-September, with a much larger 
second spike in numbers from November-
February at Ang Trapeang Thmor 
(WCS/WPO unpublished data) in Banteay 
Meanchey province, indicating that this is 
also an important seasonal feeding site 
where they will gather before moving 
further. Recently, in 2008, two pairs started 
to breed. The most recent maximum count 
from Ang Trapeang Thmor is 3,667 birds 
(Lou Vanny, 2008). 
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21B2Oriental Darter 
Anhinga melanogaster  

e s µ a j   Smaonh  

     
Description 

A member of the darter family, Anhingidae. 
Large, 85 -97 cm. Diet is almost exclusively 
fish.    
 
Habitat used 

Mostly wetlands: rivers, pools and lakes, 
freshwater swamp forest, marshes and 
mangroves. 
 

Global Range    

Widespread, but only locally common 
resident in Indian subcontinent, Indonesia 
(especially Greater Sundas) and mainland 
south-east Asia (mostly Cambodia, which is 
now a major stronghold, and southern 
Myanmar). 
 

Cambodian Range    

Population is centered on the Tonle Sap 
lake. In recent years, birds are seen in higher 
numbers and frequency along the lower 
Mekong – Tonle Sap floodplain and the 
stretch of the Mekong in the northeast 
including its main tributaries. A small 
breeding colony is known to exist on the 
upper Stung Sen within Kulen Promptep 
WS (Preah Vihear). Individuals or pairs are 
occasionally found around Angkor and Ang 
Trapeang Thmor. There have been no 
recent records from the southwest. 
 

Conservation Status  

Global population estimated at 11,200 and 
declining over most of its range 
Globally Near-threatened 
Classified as a Common species under 
Cambodian Law   
   

Breeding status in TSBR 

UUPrek Toal:UU 4,053 breeding pairs estimated 
by the waterbird colony monitoring 
program in 2007. The current size of the 
colony is around two-thirds the 2008 global 

population estimate (BirdLife International, 
2008), indicating how rapidly the colony has 
grown over the last few years and how 
significant this colony is.  
 

UUDey Roneath:UU In December 2007 around 
100 nests were found in 3 trees 
approximately 7 km east of Dey Roneat 
village. These had just been constructed, but 
the colony had already been disturbed and 
no Darters were found present. A colony of 
many nests (>1,000) was reported by local 
people from the area in 2000.  
 

UUPrey Kohs:UU As recently as 2006 local people 
reported that Darter egg and chick 
collection still occurs (Pech Bunnat and van 
Zalinge, 2006b), but the location of the 
colonies was not obtained.  
   

UUBoeung Tonle Chhmar:UU Local people 
reported around 7 nests in the core area and 
a large mixed colony of darters and 
cormorants from Moat Khla in 2000. 
  

UUStung Sen:UU There is mention of a colony of 
43 nests in November 2001 in the literature, 
but no location is given except that it is in 
the Stung Sen area (Goes, 2001a). 
  
    

Nesting period  

Nesting at Prek Toal is generally from 
September to January, earlier than most of 
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the other species reviewed in this report and 
coinciding with the highest water levels. 
 

Distribution and seasonal movements 

Map 12 shows that Oriental Darter sightings 
are especially numerous around Prek Toal. 
Here Darters are observed the whole year 
round in fairly large numbers. However, 
from Table 9 it can be seen that numbers 
are especially high just before and after the 
nesting period (all records shown in 
 
February and August are from Prek Toal; 
the record of 118 birds is from Boeung 
Tonle Chhmar in July 1998).  

 
In Table 9 it can also be seen that very few 
Darters are encountered away from Prek 
Toal during the nesting period. Although 
September-December is the period with the 
fewest surveys it can still be concluded from 
the lack of records elsewhere that the bulk 
of the population is, at this time, breeding in 
Prek Toal. The record of 120 birds seen in 
November stands out. This record was 
actually made in 2001 in an area just west of 
the Stung Sen core area and this sighting is 
related to the colony mentioned above.  

 
Table 9. Overview of monthly variation in the Tonle Sap floodplain in: lake water levels, Oriental Darter 
nesting period and maximum counts observed on survey trips away from Prek Toal or outside of breeding 
season (pooled for all locations and years) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 
Nesting in PT Yes No Yes 

<03 19 217 60 75 50 29 118 200  2 120  Max. 
count >03  215 68 35 92 25 77 430   4  

    

Darters concentrate around large or deep 
waterbodies where they can dive for fish. 
Within the inner floodplain moderately large 
numbers of Oriental Darters have been seen 
in the non-breeding (dry) season from 
several areas near the lakeshore: Boeung 
Tonle Chhmar, Stung Sen and at the mouth 
of the delta near Chhnuk Tru, but mostly 
still at Prek Toal. Further away from the 
lake sightings are generally less frequent and 
involve smaller groups (often just 1-4).  
 

Threats 

The main threat stems from egg and chick 
collection and disturbance of colonies 
during the nesting period. If this can be 
prevented numbers can quickly rebound as 
has happened in Prek Toal. Hooks and lines 
set out near the colonies occasionally snare 
fishing birds such as darters and 
cormorants.  
 

Comments 

Prek Toal now supports a huge proportion 
of the world’s Darter population, and is 
overwhelmingly the focal site for them 
within TSBR. They can be found there in 
large numbers year round, but nonetheless 
from March-July thousands disperse to feed 
elsewhere. Moderately large flocks occur at 
these times at other sites in the inner 
floodplain with singles or small groups 
roaming very widely to fish in rivers, ponds 
or other small wetlands in and beyond the 
TSBR.  
 

Colonies have been reported from the other 
core areas in the past and although most 
have apparently been collected to extinction, 
breeding attempts continue at Dey Roneat. 
Darters also sometimes breed along the 
upper Stung Sen in Preah Vihear. Overspill 
from Prek Toal is likely to lead to more 
breeding attempts elsewhere, but targeted 
protection from egg-collection will be 
needed for colonies to become established.  
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22B22BBlack-necked Stork 
Ephippiorhynchus asiaticus   

G g á t ; e x µ A  b ¤ d M b g R k j Ú : g   Angkot khmao  

(Dambon kragnou) 
     
Description    

A member of the Ciconiidae family (storks). 
Very tall, 120 -135 cm in height and with a 
wingspan of over two meters. Diet is varied, 
feeding on frogs, reptiles, fish, crustaceans, 
large insects and rodents.  
 
Habitat used    

Freshwater marshes, floodplain grasslands, 
pools in or near open forests, occasionally 
mudflats. 
 
Global Range    

Main (sub-) populations are centered on 
India, Cambodia, New Guinea and 
Australia. 
 
Cambodian Range    

Known from deciduous forests in northern 
and north-eastern Cambodia, the floodplain 
of the Tonle Sap Lake (especially grasslands) 
and from coastal areas. A few records from 
the Areng valley (Koh Kong) in the 
Cardamom Mountains (Goes in prep.). 
 
Conservation Status   

Population in South and South-East Asia 
estimated as being under 1,000 individuals 
and declining. The geographically distinct 
population in New Guinea and Australia 
may hold between 10-20,000 individuals and 
is considered stable or even increasing 
slightly  
Globally Near Threatened  
Classified as an Endangered species under 
Cambodian Law  
 
Breeding status in TSBR  

UUPrek Toal:UU 1 pair nested in 2004 and 2005, 
raising two chicks each time (Sun Visal, 

2005). There have been no more records 
since then. 
 
Nesting period 

Nesting has been observed to be from 
January to June at Prek Toal. This is also the 
case in the Northern Plains (Clements et al. 
2007a) 
 
Distribution and seasonal movement 

As can be seen from Map 13 and Table 10 
below Black-necked Storks are recorded in 
the floodplain of the Tonle Sap almost 
exclusively in the dry season. Observations 
mostly occur between December-June with 
sightings seemingly becoming slightly more 
frequent towards the end of the dry season. 
Sightings come mainly from the large 
grasslands found in Kampong Thom 
province. There are regular records from 
Prek Toal and past records from Boeung 
Tonle Chhmar in the flooded forest zone, 
although here they have mostly been 
observed on mudflats on the lake shore. 
 
Group sizes are typically 1-3, rarely more, 
and sightings are infrequent. Black-necked 
Storks therefore occur at very low densities 
in the floodplain of the Tonle Sap.  
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Table 10. Overview of monthly variation in the eastern part of the Tonle Sap floodplain in: lake water 
levels, nesting period and total number of records (pooled for all locations and years) 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 
Total Records 4 6 7 9 4 5 1 1    4 

    
The largest group sizes observed (6 birds 
twice and one group of 4, all from different 
years) come from the area around Boeung 
Tonle Chhmar and the IFBAs nearby. The 
only other place where group sizes of 5 and 
4 birds were seen together is from Prek 
Toal, where there have also been recent 
records of successful breeding. 
 
Threats 

Hunting is undocumented for this species, 
but is likely to occur on an opportunistic 
basis. Collection of juveniles for trade has 
been documented from upland forests, but 
with so few breeding birds in the TSBR they 
are unlikely to be a specific target for 
poachers. Habitat conversion of large areas 
of the floodplain into intensive agriculture is 
probably the major immediate threat. Black-
necked Storks have been seen foraging in 
the water reservoirs of dry season rice 
growing areas, but this is likely only to 
happen if human disturbance remains low 
and there is enough natural habitat in the 
surrounding area, i.e. the storks may use 
agricultural areas bordering tracts of natural 
habitat but will not venture deep into an 
agricultural zone. 
 
Comments 

The data strongly suggest that Black-necked 
Storks are seasonal visitors to the TSBR, 
occurring from December to August, but 
especially towards the end of the dry season 
when many wetlands in the deciduous 
forests of northern Cambodia have dried 
up. They then start to leave the Tonle Sap 
floodplain as waters rise in May and have 
apparently gone by September, although 
survey effort has been low in this season 
and some birds may remain. 
 

Single storks, pairs or small family groups 
are seen regularly in grasslands, especially in 
Kampong Thom and along the border with 
Siem Reap. Black-necked Storks are also 
encountered in the inner floodplain in the 
dry season, especially along the lake shore 
and along river banks, although this 
apparent preference may partly reflect ease 
of observation in these habitats. A pair bred 
successfully at Prek Toal for two seasons 
and it is therefore possible that more birds 
breed within the TSBR. They are usually 
non-colonial breeders so their breeding 
activity is less conspicuous. The area around 
Boeung Tonle Chhmar seems to hold 
relatively large numbers of Black-necked 
Stork and may be an important dry season 
feeding site so this area could be searched 
for evidence of breeding. However, some 
ornithologists believe that the flooded 
forests of the Tonle Sap represent a sub-
optimal breeding habitat for Black-necked 
Stork (Frederic Goes, pers. comm.). 
 
Breeding has also been documented in 
Preah Vihear province. Here also only 2-3 
nests have so far been found each year. 
Therefore any case of breeding holds 
significance for a species that is so rare in 
mainland South-East Asia. 
 
Black-necked Storks occur at Ang Trapeang 
Thmor throughout the year, but peaks 
occur each year in the early wet season from 
June-August, coinciding with the seasonal 
decline in records around the Tonle Sap.  
 
As with other waterbirds the movement 
patterns of Black-necked Storks remain 
largely unknown and conservation efforts 
would be greatly improved by a better 
understanding of seasonal migrations of and 
the interchange between populations.  
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23B23BWoolly-necked Stork 
Ciconia episcopus   

k u k B a k ; G M e ) a H   Kok peah amboh  

  
Description    

A member of the Ciconiidae family (storks). 
Large, 75 - 90 cm in height. Feeds mostly on 
frogs, reptiles, rodents and large insects.  
 

Habitat used    

Marshes, pools and streams in open forest. 
 

Global Range    

Extensive distribution, occurring in sub-
Saharan Africa, the Indian subcontinent and 
South-East Asia, including Indonesia and 
the Philippines. 
 

Cambodian Range    

Relatively widespread. Known from 
deciduous forests in northern and north-
eastern Cambodia, the floodplain of the 
Tonle Sap Lake and from the coastal zone. 
 

Conservation Status   

Global spread over a large area and 
estimated broadly at 30,000-140,000 
individuals 
Globally of Least Concern  
Classified as a Common species under 
Cambodian Law 
 

Breeding status in TSBR  

UUPrek Toal:UU 1 pair has bred every year since 
2004. In 2002 two chicks were confiscated 
in Prek Toal, which was the first indication 
that this species was breeding here (Sun 
Visal pers. comm.). 

 
 

 

Nesting period  

January to June in Prek Toal. 
 

Distribution and seasonal movements 

Map 14 shows that most records come from 
the outer eastern floodplain of the Tonle 
Sap. There have been very few surveys in 
the outer western floodplain so far. Most of 
the records in the inner floodplain come 
from Prek Toal where at least one pair has 
been breeding since 2004 and groups of up 
to 6 birds have been seen during the 
breeding season. 
 

For the rest sightings have largely come 
from the grasslands in the outer floodplain, 
especially from December to April. 
Observations are usually of single birds or 
of small groups, but larger flocks of >10 
birds are also sometimes seen. 
 

Groups of up to 22 birds have been 
encountered during surveys in the wet 
season in open forests with grasslands in 
upland areas north of route 6 in Kampong 
Thom province. 
 
 

 

Table 11. Overview of monthly variation in the eastern part of the Tonle Sap floodplain in: lake water 
levels, nesting period and maximum group sizes observed on survey trips (pooled for all locations and 
years) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 

Nesting in PT Yes No 
<03 11 6 17 10 5 2 8 2   8 3 Max. 

count >03 34 15 20 2 5 1  8 1 1 1 18 
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Threats 

Hunting is undocumented for this species, 
but is likely to occur on an opportunistic 
basis. Habitat conversion of large areas of 
the floodplain into intensive agriculture 
could have a large impact on their continued 
occurrence here. 
 

Comments 

The Tonle Sap grasslands represent a 
seasonal resource for this species. Although 
it is a reasonably common species in the dry 
dipterocarp forests it is much less common 
in the Tonle Sap floodplain and largely 
avoids the inner floodplain indicating that 
this is probably not its favoured habitat. It is 
surprising that a pair has been nesting in 
Prek Toal; however, the total breeding 
population around the lake seems likely to 
be low. 
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White-shouldered Ibis 
Pseudibis davisoni  

R t y : g c M k M k s  Troyong chamkom kor sor  

    
Description 

A member of the Threskiornithidae family 
(ibises). Large, 75-85 cm in height. Feeds by 
probing in soft substrates for soil 
organisms.  
 
Habitat used 

Occurs near lakes, pools, marshes and slow-
flowing rivers in open lowland forest. It also 
inhabits sparsely wooded, dry or wet 
grasslands and wide rivers with sand and 
gravel bars. 
 
Global Range 

Population is centered on Cambodia with 
some in southern Vietnam, extreme 
southern Laos and Kalimantan (Indonesia). 
 
Cambodian Range 

Historically common throughout the 
country, but severe decline already noticed 
in the second half of the twentieth century. 
The decline has continued unabated, while 
the actual cause remains a mystery. Now an 
extremely rare resident mainly restricted to 
the north and northeast, where it seems to 
favor wetland and disturbed habitats (ponds 
and paddy fields in the dry deciduous 
forest), and the riverine system of the upper 
Mekong, Sesan, Srepok and Sekong. Some 
birds visit Ang Trapeang Thmor and the 
Tonle Sap floodplain in Kampong Thom. 
Breeding has been documented in protected 
areas in the Northern Plains of Preah 
Vihear. Some birds may occur in the 
southwest of the country but the last 
sighting was of a single bird in Sre Ambel in 
1994. Western Siem Pang district (Stung 
Treng) has recently come to light as the 
indisputable stronghold with a finding of a 
staggering 108 birds. This is around half the 
most optimistic global population estimate 
for this Critically Endangered species. 
 
 

Conservation Status 

Global population estimated at 50-250 and 
declining 
Globally Critically Endangered  
Classified as an Endangered species under 
Cambodian Law 
  
Breeding status in TSBR 

There are no known breeding sites in the 
TSBR 
 
Nesting period   

White-shouldered Ibises nest from late 
November/early December to late April in 
the Northern Plains in Preah Vihear 
(Clements et al., 2007a) 
 
Distribution and seasonal movements 

Sightings of singles and pairs have been 
made occasionally in the south-eastern 
corner of the floodplain from January to 
July. Most records (8/13) are from March 
and April (see Map 15). There is only one 
record of a group of three birds (July 2002) 
and quite remarkably, the first ever sighting 
of White-shouldered Ibises in this area was 
of a group of 20 birds, observed by Sam 
Veasna in May 1999.  
 
Threats 

Hunting and egg-collection are presumably 
a threat, as for all large waterbirds, but it is 
not yet understood why this species has 
declined so much more than the others.  
There is a tentative theory that the species 
has largely been dependant on ungulates 
and fire to maintain an open grassy 
understorey in lowland forested landscapes 
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which also get regular seasonal inundation. 
The dependence on such low level 
disturbance makes it vulnerable to both 
abandonment (reductions in grazing 
intensity and low level human activity) and 
intensification of use. Balancing these two 
trends may be possible under such 
management regimes as are being promoted 
in the Integrated Farming and Biodiversity 
Areas (IFBAs). 
 

Comments 

The appearance of White-shouldered Ibis in 
the south-eastern corner of the floodplain 

during the dry season is an annual 
occurrence and coincides with the breeding 
season elsewhere in Cambodia, hence there 
is a chance that they breed in the TSBR. 
The large flock of 20 birds seen in May 
1999 may have been a post-breeding flock, 
but it is unsure from where. The White-
shouldered Ibis is considered to be South-
East Asia’s most threatened bird species 
(BirdLife international, 2008) and it is 
therefore a conservation priority to establish 
the size of the population that uses this 
portion of the Tonle Sap and which areas it 
uses exactly. 
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Sarus Crane 

Grus antigone   

e R k o l Kriel  

  
Description 

A member of the Gruidae family (cranes). 
Very large, 152-156 cm in height. Sarus 
Cranes are omnivorous, feeding on roots 
and tubers of aquatic plants (particularly 
Water Chestnut Eleocharis dulcis), seeds 
(including rice), invertebrates and 
amphibians.  
 
Habitat used 

Occurs in freshwater marshes, floodplains 
and open lowland forests with scattered 
small pools. Sometimes also in rice fields. 
 
Global Range 

There are three-four geographically distinct 
populations with one centered on northern 
India, another in northern Australia and one 
centered on Cambodia. A population in 
Myanmar may be linked with both the 
Indian and Cambodian populations (Jones et 
al., 2005) 
 
Cambodian Range 

Distributed across the northern and eastern 
dry deciduous forest, with isolated pairs 
breeding near wetlands during the rainy 
season. Although some birds apparently 
remain year-round in this habitat, a large 
proportion of the population leaves after 
breeding and disperse to the lower Mekong 
– Tonle Sap floodplain and Ang Trapeang 
Thmor. A series of recent censuses in the 
dry season found that at the beginning of 
the dry season around half of the cranes can 
be found at the main known dry season 
sites, with most at Boeung Prek Lapouv and 
in the grasslands of the south-eastern Tonle 
Sap floodplain. By the end of the dry season 
the cranes are mainly congregated at three 
sites: one site in the Tonle Sap grasslands 
(Stoung and Chikraeng IFBAs), Kampong 
Trach in the Mekong Delta and especially 
Ang Trapeang Thmor in Banteay Meanchey.  

 
 

The largest coordinated national count was 
of 664 birds at the end of the 2008 dry 
season, with 439 of these counted in Ang 
Trapeang Thmor (Evans et al. 2008). There 
are also several records from the Mekong 
floodplain south of Phnom Penh and a few 
from the coastal southwest, in Sre Ambel. 
 
Conservation Status 

Global population estimated at 19,300-
21,800 and declining. Coordinated counts 
across major wetlands in Cambodia and 
Vietnam in the dry season of 2008 found 
856 Sarus Cranes (WCS/BirdLife/ICF 
unpublished data). This is thought to 
represent the great majority of birds in the 
region. 
Globally Vulnerable  
Classified as a Rare species under 
Cambodian Law 
 
Breeding status in TSBR 

There are no known breeding sites in the 
TSBR. 
 
Nesting period   

In Preah Vihear Sarus Cranes nest from 
June-September (Clements et al., 2007a). 
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Distribution and seasonal movements 

In the TSBR Sarus Cranes have only been 
observed from floodplain grasslands and 
agricultural areas bordering on these 
grasslands. They do not occur in the 
flooded forest or inner floodplain. From 
Map 16 it can be seen that Sarus Cranes 
have not been encountered on the western 
side of the floodplain. There are fewer large 
areas of grassland on the western side which 
may be the reason for the lack of records, 
but there has also been limited coverage and 
cranes may yet be found in this area. 
 
Cranes start to arrive in November as 
waters in the outer floodplain recede. The 
two largest counts of Sarus Cranes in TSBR 
come from December. A group of 126 was 
seen just east of Baray IFBA in 2007 feeding 
in incompletely-harvested deep water rice 
fields. Another large group of 74 cranes was 

seen in grasslands in the north-west of the 
floodplain in Preah Net Preah district in 
2004. Besides the availability of rice 
remaining in former deep water rice fields, 
the exposure of seasonal aquatic plants 
when waters recede is also likely to be a 
reason why there are higher numbers of 
cranes at the beginning of the dry season. 
As the dry season progresses fewer cranes 
have been seen to remain in the Tonle Sap 
floodplain and they appear to roam widely. 
Only one site has regular records suggestive 
of a long-staying group – the area 
comprising Chikraeng and Stoung IFBAs 
(where groups of up to 41 cranes have been 
regularly observed until end March with 
smaller numbers up to May). The area 
around Baray and Kouk Preah Boeung Trea 
IFBAs has intermittent records, mostly at 
the beginning of the dry season. 

 
Table 12. Overview of monthly variation in the eastern part of the Tonle Sap floodplain in: lake water levels 
and maximum numbers counted from surveys (pooled for all years) 
 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Water level Mid� Low� Low� Mid� High�  Peak� Peak� High� 
Max. count 68 41 41 22 31  46 2   4 126 

 
The record of 46 cranes in July (2000) is 
from near the Stung Chinit outside of the 
Tonle Sap floodplain. There are far fewer 
records from the period before 2003 than 
after. The reason for this is largely 
unknown, but may be, to some degree, 
related to increased agricultural activity (see 
discussion below). 
    
Threats 

As Sarus Cranes are known to sometimes 
feed on rice they are especially in danger of 
persecution from farmers protecting their 
crops. However, cranes are not birds of the 
agricultural landscape in Cambodia and 
intensification would decrease habitat for 
them. Sarus Cranes can tolerate low 
intensity farming as some forms of human 
induced disturbance (grazing, burning, 
seasonal agriculture, creation of artificial 
wetlands) can stimulate the growth of 
several of the short lived species of plants 
they feed on. The Integrated Farming and 

Biodiversity Areas (IFBAs) recently 
established in the grasslands of the outer 
floodplain can hopefully conserve areas of 
the Sarus Crane’s habitat in the Tonle Sap 
floodplain. 
 
Comments 

The Tonle Sap floodplain hosts about 7% 
of the regional Sarus Crane population 
through 1-4 months of the dry season and 
temporarily supports much large numbers. 
The floodplain of the Tonle Sap also lies 
between two other important dry season 
refuges for Sarus Cranes: the Mekong Delta 
and Ang Trapeang Thmor. It is possible 
that the grasslands in Kampong Thom are 
important stopovers for birds passing 
through.   
 
By protecting not only the flooded forests 
in the inner floodplain but also the 
grasslands in the outer floodplain, habitat 
for Sarus Cranes can be conserved while the 
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representation of the overall Tonle Sap 
ecosystem is enriched. Currently the IFBAs 
have concentrated on Kampong Thom 
province, but the grasslands of Preah Net 
Preah are also a priority for establishing 
conservation measures. 
 
The construction of new reservoirs in the 
floodplain may inadvertently create good 

habitat for cranes, as was the case with Ang 
Trapeang Thmor. However, although 
around 100 such projects now exist in the 
south-eastern floodplain alone, so far only 
one group of reservoirs has been observed 
to be used by cranes (around Stoung and 
Chikraeng IFBAs).  
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4B4BDiscussion 
 
This review had five main objectives. 
 
1) To get a better understanding of 
seasonality of occurrence and abundance 
2) To identify areas with regular non-
breeding aggregations or other key sites  
3) To identify breeding season aggregations 
that may indicate as yet undiscovered 
colonies.  
4) To compare bird distributions with the 
present coverage of protected zones in the 
TSBR 
5) To identify gaps in data coverage and 
further survey or monitoring needs. 
 
The conclusions are treated in turn below. 

24B24BSeasonality of occurrence and 
abundance 
Large waterbird distribution patterns fall in 
two main groups – those for which the 
TSBR is a major breeding area and those for 
which it appears to be mainly a non-
breeding area.  
 

Breeders 

This group includes all species covered by 
this review except Woolly-necked Stork, 
Black-necked Stork, White-shouldered Ibis 
and Sarus Crane. The authors propose four 
simple hypotheses to explain seasonal 
patterns of the distribution of birds for 
which the TSBR is a major breeding area: 
   
(1) most individuals in the TSBR are found 
close to colonies during January-June 
(except for Oriental Darters that breed from 
September-January), with a smaller number 
of non-breeders roaming more widely 
 
(2) as each respective breeding season ends, 
adults and juveniles leave the colonies. 
Either they first move in large numbers to 
favoured late dry season feeding sites before 
dispersing or they disperse in small groups 
directly from the colony site 
  

(3) as the rains begin and the floods rise, 
feeding conditions change dramatically and 
birds must move to the edges of the 
floodplain or beyond to find suitable sites  
 
(4) as the floods subside, birds move back 
into the floodplain in preparation for 
breeding, and may temporarily congregate in 
large numbers 
 
Evidence for and against each of these 
hypotheses is discussed in turn below. 
 
UUHypothesis 1.UU The suggestion that species 
that breed in the Tonle Sap floodplain are 
largely concentrated near colonies in the 
breeding season holds true for most species, 
in particular Oriental Darter, Spot-billed 
Pelican, Black-headed Ibis, Greater Adjutant 
and Milky Stork. For these species there are 
hardly any large groups seen away from 
Prek Toal, and those cases where this was 
observed were from before or in the very 
first years of nest protection at the colony 
sites, and so may result from abandonment 
of colonies within the breeding season.  
 
Other species that are only known to breed 
at Prek Toal, but which are found more 
often in large groups away from these 
colonies in the breeding season are Asian 
Openbill, Painted Stork and Lesser 
Adjutant. The populations of these birds are 
large and so the non-breeding proportion of 
the population is probably quite a large total 
number as well, especially for Painted Stork 
and Lesser Adjutant, which take a few years 
to reach maturity.  
 
Most records of large groups of Asian 
Openbills away from Prek Toal in the 
breeding season come from the period 
before 2003 and could include cases of birds 
disturbed from Prek Toal or birds around 
other suspected breeding colonies (e.g. Dei 
Roneath and near Boeung Tonle Chhmar). 
There have been far fewer records of large 
openbill flocks during the breeding season 
away from Prek Toal in the period after 
2003.  
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Lesser Adjutants show a similar pattern of 
numerous records far from Prek Toal in the 
dry season, but usually of small groups, 
especially in the period after 2003. Some 
larger groups were observed away from 
Prek Toal in the breeding season before 
2003. This could have been due to the same 
factors as mentioned for Asian Openbill, or 
possibly arrival of post-breeding birds from 
outside the TSBR where breeding cycles 
finish earlier (see below). 
 
Medium sized groups (usually <100) of 
Painted Storks are frequently encountered in 
the outer floodplain clustered around small 
waterbodies. Given no evidence of other 
breeding colonies it is believed that these 
are groups of non-breeding birds.  
 
UUHypothesis 2.UU Large flocks in TSBR at the 
end of the breeding season away from the 
colonies have been witnessed for several 
species, particularly Greater Adjutant, Spot-
billed Pelican and Black-headed Ibis. These 
congregations are typically in the north-west 
and south-east extremities of the floodplain, 
but have also been observed around Boeung 
Tonle Chhmar. Post-breeding flocks in the 
north-west have been seen in grasslands in 
Preah Net Preah district and also outside 
the floodplain in Monkul Borei district and 
at Ang Trapeang Thmor, both in Banteay 
Meanchey province. In the south-east the 
delta area and the grasslands between the 
Stung Sen and Stung Chinit rivers in 
Kampong Thom and Kampong Chhnnang 
provinces are places where large post-
breeding aggregations have been observed.  
It is generally believed that these 
aggregations are of birds dispersing from 
Prek Toal, but for adjutants this is not 
entirely clear. Late dry season flocks of 
Lesser and Greater Adjutants are seen, but 
their timing suggests that at least some may 
be coming from colonies outside the TSBR, 
perhaps in Preah Vihear. Lesser Adjutants 
breed in Preah Vihear from September-
February, so the observation of large groups 
in the south-eastern part of the Tonle Sap 
floodplain from March to May (at least 
during 1999-2002) coincided better with the 
cessation of breeding in this area than with 

that of Prek Toal where breeding continues 
till June. For Greater Adjutant there is a 
similar suggestion of mixing. Most large 
aggregations appear in the south-east 
floodplain on Tonle Sap from June-July. 
Breeding in Prek Toal generally runs 
through June, whilst in Preah Vihear birds 
breed from September-May.  
 
Oriental Darter seem to aggregate post-
breeding in the area around Prek Toal 
where they breed.  
 
There are very few observations of large 
post-breeding flocks of Painted Storks and 
Asian Openbills in the TSBR. It may be that 
these species disperse immediately in small 
flocks and scatter outside the floodplain, but 
it is known that the population of Asian 
Openbill in Ang Trapeang Thmor shoots up 
from a few hundred to several thousand at 
the start of the wet season with 650 birds in 
May and 22,400 birds in June 2008 
(WCS/WPO unpublished data) indicating 
that this is a major post-breeding site. Large 
numbers of Painted Storks gradually move 
to Ang Trapeang Thmor with a total of 
2,800 counted in September 2007 climbing 
from 524 in May and 130 in April.  
 
UUHypothesis 3.UU Some species such as Greater 
and Lesser Adjutant, Asian Openbill, 
pelicans and darters have been observed to 
continue to use (mostly outer) areas of the 
floodplain, but to a lesser degree than in the 
dry season. With far fewer surveys being 
conducted in the wet (flood) season it is 
difficult to get a good understanding of bird 
numbers, but it is believed (also considering 
numbers observed elsewhere, e.g. at Ang 
Trapeang Thmor) that a high proportion of 
large waterbirds leave the floodplain. Those 
that remain are highly dispersed and difficult 
to count. Even species that easily cope with 
deep water such as Spot-billed Pelican 
mostly appear to leave the Tonle Sap 
suggesting that fishing is far less profitable 
during this period (this is also mirrored by 
human activity in that the main fishing 
season – e.g. the operation of Fishing Lots – 
is in the dry season).  
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The aerial surveys reported by Barzen 
(2004) did not detect significant numbers of 
most of these species in extensive coverage 
of the deciduous dipterocarp forests from 
Oddar Meanchey to northern Mondulkiri in 
September 2001. The two exceptions were 
Lesser Adjutant, which was numerous and 
widespread, and Sarus Cranes, which were 
on their breeding grounds. From a separate 
report it is estimated that around 55 
breeding pairs of Greater Adjutants occur in 
the Northern Plains of Preah Vihear 
(Clements et al., 2007a) showing that at least 
this area holds a substantial population. It 
was especially noteworthy that openbills, 
Painted Stork, Black-headed Ibis and 
pelican were not found commonly using 
this habitat at this time of year; this 
confirms indications from terrestrial surveys 
that they prefer floodplain habitats. 
 
UUHypothesis 4.UU The first significant groups 
of birds are usually seen returning to the 
floodplain in November-December. Pre-
breeding flocks are not observed in all 
species, and not always near to the colonies. 
For nearly all birds some pre-breeding 
aggregations can also be observed in the 
north-west and south-east extremities of the 
floodplain. This is to a lesser degree than 
the pre-breeding aggregations and is likely 
influenced by the level of the water, high 
water preventing the birds from returning 
directly to the colony. It has been observed 
in Prek Toal that most birds return 
approximately one month or less ahead of 
nesting to mate and construct nests (Sun 
Visal, pers. comm.). Records around the 
lake also increase with larger numbers 
counted from November onwards.  
 
Oriental Darter seem to aggregate pre-
breeding mainly in the area around Prek 
Toal where they breed 
 
Non-breeders 

Four large waterbirds appear to use the 
TSBR mainly as non-breeding area (White-
shouldered Ibis, Black-necked Stork, 
Woolly-necked Stork and Sarus Crane). The 
first three are known or suspected to breed 

in very small numbers but it is believed that 
the Tonle Sap floodplain is suboptimal 
breeding habitat. All of these species have 
mostly been observed in the outer, drier 
zone of the floodplain, especially in the 
grasslands of Kampong Thom and eastern 
Siem Reap and they leave around the start 
of the rainy season or earlier.  
 
There seems to be a resident group of Sarus 
Cranes in the Stoung and Chikraeng IFBAs 
through the dry season but other crane 
records are mostly from the early dry season 
when larger groups have been observed 
foraging in the recently inundated grassland 
zone. Most cranes apparently move to Ang 
Trapeang Thmor in the later stages of the 
dry season before returning to their 
breeding sites in the northern and eastern 
plains.  
 
White-shouldered Ibis have been 
infrequently recorded from grassland areas 
during the later stages of the dry season in 
the south-east of the floodplain. Breeding 
has however not been documented and this 
area warrants follow up surveys for this 
species. 

25B25BKey sites, possibly undiscovered 
colonies and coverage of 
protected areas 
 
Although the full intricacies of movement 
patterns around the TSBR are highly 
complex and currently only understood in a 
general way, the evaluation of records 
collected from the TSBR has highlighted the 
continued importance of several areas 
around the lake for large waterbirds. 
Conservation areas have been established 
recently at many of these sites, but they 
need to be protected by the government, 
including provincial and other local level 
institutions, communities and any private 
operations such as fishing lots. Currently 
conservation efforts also require continued 
support from international cooperation 
agencies and donors. 
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There are continued records of attempts to 
breed by Lesser Adjutant and Oriental 
Darter in Dei Roneath. This could 
potentially also include Greater Adjutant, 
and Asian Openbills have been reported to 
breed here in the past making recolonization 
a likely prospect. 
 
There are also reports by local people of 
nesting by Oriental Darter and Lesser 
Adjutant in the Prey Kohs area. The Prey 
Kohs BCA includes part of the zone where 
large post-breeding aggregations of Lesser 
Adjutant, Greater Adjutant and Spot-billed 
Pelican have been observed or reported.  In 
fact the whole south-eastern floodplain 
from the Stung Sen south, including the 
delta region seems to be an important 
feeding and flocking area in the very late dry 
season and it is from here that some of the 
largest numbers of waterbirds have been 
observed. Further work is needed to identify 
the key sites within this area. 
 
Another area that appears to be of some 
importance as a staging ground for 
dispersing and returning birds is the outer 
north-western floodplain, particularly the 
inundated grasslands of Preah-Net-Preah 
and the mixed grassland and agriculture just 
outside the floodplain in Monkul Borei 
district (see Map 1). 
 
Mention must be made of Ang Trapeang 
Thmor Sarus Crane Reserve, which lies 
well outside the TSBR but is of great 
importance in the annual cycle for many of 
the large waterbirds. In particular for 
Painted Storks, Asian Openbills, Spot-billed 
Pelicans and Black-headed Ibis. It is also a 
crucial site for Sarus Cranes, some of which 
probably spend time in the TSBR earlier in 
the dry season. Some large waterbird species 
have now started to establish satellite 
colonies at ATT; this provides a valuable 
insurance should problems befall the colony 
at Prek Toal. 
 
Boeung Tonle Chhmar has had frequent 
records of large numbers of waterbirds and 
there were colonies present before 2003. 
There have been few significant records 

since 2003 although it is possible that 
undiscovered breeding sites exist. A better 
understanding of the reasons behind this 
change is needed. It is not purely a result of 
reduced survey effort as verbal reports from 
rangers indicate that high levels of 
disturbance are likely to be having impacts 
on the birdlife.  
 
The success of the breeding colonies at Prek 
Toal compared with other areas lies in the 
protection from nest collection afforded 
here. Collection of eggs and chicks from 
nests is continuing to decimate colonies 
throughout the floodplain. If at least the 
sites where colonies were known to have 
occurred in the past are properly protected 
from collectors it is probable that the birds 
will return to nest and colonies may be able 
to rebound quickly as has been the case in 
Prek Toal. It would therefore also be 
advised to model colony protection at other 
sites on that of the Prek Toal program. 
 
The best sites to establish colony 
monitoring and protection program such as 
in Prek Toal would be in Boeung Tonle 
Chhmar and Stung Sen core areas and Dei 
Roneath and Prey Kohs BCAs. In order to 
protect the colonies, the entire area would 
need to be surveyed and re-surveyed from 
November-January to establish where 
colonies are being formed and if there is any 
nesting activity. Any nesting colonies then 
need to be protected around the clock until 
chicks have fledged. 

26B26BFurther survey requirements 

A more accurate assessment of bird 
movements can only be obtained when 
more long term data is collected on bird 
occurrence at various sites across the lake. It 
is especially important to collect data from 
the Conservation Areas about seasonality of 
use, numbers present over time and the 
establishment of colonies and records of 
breeding activity. As data on waterbird 
numbers, seasonality of occurrence and 
breeding attempts currently are scarce from 
not only the newly established Conservation 
Areas but even from the Boeung Tonle 
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Chhmar and Stung Sen Core Areas a system 
of data collection is needed. Such a system 
could be based on the MIST (‘Management 
Information SysTem’) database program, 
which enables protected area staff to collect 
data while on patrol. When applied by MoE 
rangers that are stationed in the TSBR this 
would perhaps improve the quantity of data 
that is obtained, stored and analyzed.  
 
Preconditions for MIST to work are that the 
rangers are trained in data collection and 
recording procedures, that they have 
sufficient funds to conduct patrols and that 
they are regularly supervised. A simple 
version of the data collection protocol for 
waterbirds and other wildlife in the TSBR as 
would be used when applying MIST can be 
seen in Appendix 1. This is only an example 
of one component of the entire MIST 
system and should not be considered an 
alternative to the full MIST data procedure 
and forms that is being taught to MoE 
rangers in the Core Area at present. The 
MIST system already includes these 
features.  
 

Certain areas that currently are outside the 
protected area network have some records 
of large groups of large waterbirds and so 
would merit further surveys through the 
year to assess their true importance. These 
include the inundated grasslands of Preah 
Net Preah and the agriculture/grassland 
mosaic of Monkul Borey (outside the 
floodplain) as well as parts of the south-east 
floodplain and delta region that are not 
protected. 
 
Among areas with no significant records to 
date, the western floodplain has received the 
least survey attention while areas 
immediately to the north and south of Dei 
Roneath have suitable habitat and may still 
be of importance for large waterbirds. 
Observers should look for opportunities to 
visit these areas. 
 
Ideally an academic research program 
studying the movement of Tonle Sap’s 
threatened large waterbirds and assessing 
the level of interchange between 
populations from different regions of the 
country will follow. 

 



  41 

5B5BReferences 
 

Anonymous (2007) Classification and list of wildlife species in reference to the forestry law. 
Government document prepared by Ministry of Agriculture Forestry and Fisheries, Phnom 
Penh. 

 
Barzen, J. (2004) An aerial survey of wetlands in northern Cambodia 2001. ICF Cambodia, 

Phnom Penh. 
 
Bird, J.P., Mulligan, B. and Gilroy, J. (2006) Cambodia Ornithological Expedition, 2006 – Final 

Report to the OBC. 
 
BirdLife International (2008) Species factsheets. Downloaded from http://www.birdlife.org on 

8/6/2008 
 
Campbell, I.C., Poole, C., Giesen, W., Valbo-Jorgensen, J. 2006. Species Diversity and Ecology 

of Tonle Sap Great Lake, Cambodia. Aquatic Sciences. 
 
Carr, P. (1993). Bird observations from the southern reaches of the Tonle Sap lake in central 

Cambodia from 9th April to 16th June. Unpublished report. 
 
Clements, T., Garrett, L., Tan Setha, Kong Kim Sreng, Pech Bunnat, Thong Sokha, Rours Vann 

(2007a) Bird Nest Protection Programme in the Northern Plains. Unpublished report. 
 
Clements, T., O’ Kelly, H., Sun Visal (2007b) Monitoring of Large Waterbirds at Prek Toal, 

Tonle Sap Great Lake 2001-2007. Report for the Tonle Sap Conservation Project, Ministry 
of Environment, Phnom Penh. WCS Cambodia Program, Phnom Penh. 

 
Davidson, P. 2006. The Biodiversity of the Tonle Sap Biosphere Reserve, 2005 Status Review. 

Technical report for the Tonle Sap Conservation Project. Wildlife Conservation Society, 
Phnom Penh. 

 
Ear-Dupuy, H., Briggs, E., Hong Chamnan and Keo Omaliss (1998) Waterbird conservation in 

the Prek Toal area, Battambang Province, Cambodia. International Crane 
Foundation/Wetlands International Cambodia and Mekong Programme. 

 
Edwards, P.J. (1999) Recent waterbird surveys in Cambodia. Forktail 15: 29-42. 
 
Evans, T., van Zalinge, R., Hong Chamnan and Seng Kim Hout (2008) Records of non-breeding 

Sarus Cranes in Cambodia in the 2007/8 dry season, including results of the annual census. 
Unpublished report for WCS/BirdLife International/Wildlife Protection Office. 

 
Goes, F., Chamnan, H., Suon Mean, Luon Keng, Meas Rethy (1998) Waterbird counting and 

survey at Prek Toal and Boeung Chhmar/Moat Khla. Tonle Sap Technical Coordination 
Unit / Ministry of Environment, Phnom Penh.  

 
Goes, F. ed. (1999a) Recent Sightings: March 1998 - February 1999. Cambodia Bird News 1. 20-23. 
 
Goes, F. ed. (1999b) Recent Sightings: March - July 1999. Cambodia Bird News 2. 38-39. 
 



  42 

Goes, F. ed. (1999c) Recent Sightings: January - November 1999. Cambodia Bird News 3. 38-43. 
 
Goes, F. ed. (2000a) Recent Sightings: December 1999 – April 2000. Cambodia Bird News 4. 34-38. 
 
Goes, F. and Tan Setha eds. (2000b) Recent Sightings: May – December 2000. Cambodia Bird 

News 6. 
 
Goes, F. (2001a) The status and significance of waterbird populations of the Tonle Sap. In: Goes 

F. and Tan Setha eds. Cambodia Bird News 8: 3-19. 
 
Goes, F., Hong Chamnan, Davidson, P., and Poole, C. (2001b) Bengal Florican Houbaropsis 

bengalensis Conservation in Kampong Thom Province. Wildlife Conservation Society 
Cambodia Program, Phnom Penh. 

 
Goes, F., and Tan Setha eds. (2001c) Recent Sightings: January – June 2001. Cambodia Bird News 

7: 38-45. 
 
Goes, F. and Hong Chamnan (2002a) The status and conservation of large waterbirds on the 

Tonle Sap Great Lake, Cambodia, 2000-2001. Wildlife Conservation Society Cambodia 
Program, Phnom Penh. 

 
Goes, F. and Tan Setha eds. (2002b) Recent Sightings: July – December 2001. Cambodia Bird 

News 8: 44-52. 
 
Goes, F. and Tan Setha eds. (2002c) Recent sightings: January – June 2002. Cambodia Bird News 9: 

47-59. 
 
Goes, F. and Tan Setha eds. (2003) Recent sightings: January – July 2003. Cambodia Bird News 11: 

41-49. 
 
Goes, F. and Tan Setha eds. (2004) Recent sightings July 2003 – June 2004. Cambodia Bird News 

12: 47-56. 
 
Goes, F. (2005) Four years of waterbird conservation activities in the Prek Toal Core Area of the 

Tonle Sap Biosphere Reserve (2001-2004).  Wildlife Conservation Society Cambodia 
Program, Phnom Penh. 

 
Goes, F. (in prep.) Annotated checklist for the birds of Cambodia. 
 
Gray, T.N.E., Collar, N.J., Davidson, P.J.A., Dolman, P.M., Evans, T.D., Fox, H.N., Hong 

Chamnan, Ro Borey, Seng Kim Hout and van Zalinge, R.N. (in press) Distribution, status & 
conservation of Bengal Florican Houbaropsis bengalensis in Cambodia. Accepted for 
publication by Bird Conservation International June 2008.  

 
Harden, A., Lem Chhaang, Thlan Borin, Long Kheng (2007) Proposal for Protected Area Au 

Reang Sraong Keo Por Commune, Siem Reap Province. Unpublished report for the Tonle 
Sap Environmental Management Project, Phnom Penh. 

 
Hong Chamnan (1999) Report on waterbird observation and data collection in Prek Toal and 

Boeung Tonle Chhmar Core Zones of the Tonle Sap Biosphere Reserve May 1998-May 
1999. Tonle Sap Technical Coordination Unit, Ministry of Environment, Phnom Penh. 

 



  43 

Hong Chamnan and Ro Borey (2003) Report on Bengal Florican survey at Monkul Borey district 
Banteay Meanchey province from 15 –24 June 2003. Unpublished report for WCS. 

 
Jones, K.L., Barzen, J.A., Ashley, M.V. (2005) Geographical partitioning of microsatellite 

variation in the Sarus Crane. Animal Conservation Vol. 8, 1–8. The Zoological Society of 
London. 

 
Long Kheng, Thorn Kimhong, Kuoch Kunthea Voreak, Sem Sopheak, Ros Marady, Snguon 

Chandy and Yin Bunnang. Report on the Survey of Natural Resource, Biodiversity and 
Environment at Dey Roneath, Metoek Commune, Bakan District, Pursat Province, 25-30 
November 2006. Unpublished report for the Tonle Sap Environmental Management 
Project, Phnom Penh. 

 
Lou Vanny (2008) Annual 2008 report on Ang Trapeang Thmor Sarus Crane Reserve 

Conservation and Management Project, Phnom Srok District, Banteay Meanchey Province. 
Unpublished report to WCS. 

 
McDonald, A., Pech Bunnat, Phauk, V. and Leeu, B. (1997) Plant communities of the Tonle Sap 

Floodplain. Final Report in contribution to the nomination of Tonle Sap as a UNESCO 
Biosphere Reserve. UNESCO/IUCN/Wetlands International/SPEC (European 
Commission), Phnom Penh. 

 
Mundkur, T., Carr, P., Sun Hean and Chhim Somean (1995) Surveys for large waterbirds in 

Cambodia, March-April 1994. IUCN Species Survival Commission. IUCN, Gland, 
Switzerland and Cambridge, UK. 

 
Neou Bonheur, Mam Kosal, Mao Kosal, Kim Sour, Srun Lim Song (2005) Towards a Holistic 

Approach to Wetlands Governance, The Legal and Institutional Framework and Economic 
Valuation of Wetland Resources in Cambodia. In: Oh, E.J.V., B.D. Ratner, S.R. Bush, K. 
Kolandai and T.Y. Too (Eds.) 2005. Wetlands Governance in the Mekong Region: Country 
Reports on the Legal-Institutional Framework and Economic Valuation of Aquatic 
Resources. pp. 53-96. WorldFish Center, Penang, Malaysia. 

 
Neou Bonheur (2006) Tonle Sap Environmental Project. Article in the Tonle Sap Biosphere 

Reserve Bulletin. Vol 1, July 2006. 
 
Nguyen Phuc Bao Hoa, Tom Evans, Tran Triet, Hazel Watson, Hong Chamnan and Seng Kim 

Hout (2008). Records of non-breeding Sarus Cranes in Vietnam and Cambodia 2001-2007 
dry seasons. Unpublished report International Crane Foundation/BirdLife 
International/Wildlife Conservation Society. 

 
Parr, J.W.K, Eames, J.C., Sun Hean, Hong Chamnan, Han Som, Pich Vi La and Seng Kim Hout 

(1996) Biological and Socio-economic Aspects of Waterbird Exploitation and Natural 
Resource Utilization at Prek Toal, Tonle Sap Lake, Cambodia. IUCN Species Survival 
Commission, IUCN, Bangkok, Thailand. 

 
Pech Bunnat and van Zalinge, R. (2006a) A survey of Boeung Tonle Chhmar Core Area of the 

Tonle Sap Biosphere Reserve. Unpublished report for the Tonle Sap Conservation Project, 
Ministry of Environment, Phnom Penh. 

 



  44 

Pech Bunnat and van Zalinge, R. (2006b) Biodiversity surveys of Stung Sen Core Area and the 
proposed Prey Kohs Conservation Area, Tonle Sap Biosphere Reserve. Unpublished report 
for the Tonle Sap Conservation Project, Ministry of Environment, Phnom Penh. 

 
Ro Borey (2007a) Report on wet season surveys on 20-31 August. Unpublished report for WCS, 

Phnom Penh. 
 
Ro Borey (2007b) Report on education and wet season survey on 17-28 September 2007. 

Unpublished report for WCS, Phnom Penh. 
 
Robson, C. (2002) A field guide to the birds of South-East Asia. 504 pp. New Holland 

Publishers (UK) Ltd, London. 
 
Rundel, P. (2000) Forest habitats and flora in Lao PDR, Cambodia and Vietnam: Conservation 

Priorities in Indochina. WWF Desk Study, WWF Indochina Programme, Hanoi, Vietnam. 
 
Sam Veasna, Phauk Virak, Sok Sophat (1997) Report on Wildlife Survey within the research 

station of FAO in Thnal Dach village, Dan Run commune, Sotr Nikum district, Siem Reap 
province. FAO. 

 
Sam Veasna (1999) Survey for Sarus Crane and other endangered bird species in southern 

Kampong Thom province, Cambodia. Report for the Oriental Bird Club and the 
International Crane Foundation. 

 
Seng Kim Hout, Ou Sary, Kay Pheng (1999) Report on field survey at Boeng Tonle Chhmar 

area, Kampong Thom province, 7-10 April 1999. Inventory and Management of Cambodian 
Wetlands Project, MRC. 

 
Seng Kim Hout, Poole, C., Tordoff, A.W., Davidson, P. and Delattre, E. 2003. Directory of 

Important Bird Areas in Cambodia: Key Sites for Conservation. Wildlife Conservation 
Society, Phnom Penh, Cambodia. 

 
Seng Kim Hout (2004) Rapid survey of seasonal wetlands conducted in Kampong Thom, Siem 

Reap and Banteay Meanchey Provinces, August 2004. Unpublished report to BirdLife in 
Indochina. 

 
Sorn Pheakdey (2007a) Rangers Training Course on MIST-GIS Data Forms Recording following 

the MIST-GIS Implementation Framework in Prek Toal Core Area, TSBR, Cambodia. 
Unpublished report for the Tonle Sap Conservation Project. 

 
Sorn Pheakdey (2007b) Rangers Training Course on MIST-GIS Data Forms Recording following 

the MIST-GIS Implementation Framework in Boeung Tonle Chhmar Core Area, TSBR, 
Cambodia. Unpublished report for the Tonle Sap Conservation Project. 

 
Sorn Pheakdey (2007c) Rangers Training Course on MIST-GIS Data Forms Recording following 

the MIST-GIS Implementation Framework in Stung Sen Core Area, TSBR, Cambodia. 
Unpublished report for the Tonle Sap Conservation Project. 

 
Stuart, B.L., Smith, J., Davey, K., Prom Din and Platt, S.G.  2000. Homalopsine Watersnakes: the 

Harvest and Trade from Tonle Sap, Cambodia.  TRAFFIC Bulletin 18 (3): 115-124 
 



  45 

Sun Visal 2005. The first record of Black-necked Stork breeding around the Tonle Sap Great 
Lake. In: Goes F. and Tan Setha eds. Cambodia Bird News 13: 9-11. 

 
Tan Setha, Clements, T. and Evans, T. eds. (2005) Recent sightings July 2004 – June 2005. 

Cambodia Bird News 13: 55-66. 
 
Tan Thara (2004) A rapid field trip conducted to Siem Reap and Banteay Meanchey provinces 

from 04-08 October 2004. Unpublished report to BirdLife in Indochina. 
 



  46 

6B6BMap Section 



  47 

 



  48 



  49 



  50 



  51 



  52 



  53 



  54 



  55 



  56 



  57 



  58 



  59 



  60 

 



  61 



  62 

7B7BAppendices 

8B8BAppendix 1: A protocol for recording wildlife observations in the TSBR  
 
1. Introduction: 

Biodiversity and Protected Area management in Cambodia is currently only effective if 
interventions are constantly evaluated and improved through use of adaptive management 
techniques. Overall management includes wildlife monitoring, community engagement, and law 
enforcement. Improving the capacity of project staff and local communities to work in the 
supporting components is essential.  
 
Law enforcement patrolling is recognized as the main task in stopping all illegal activities related 
to forest and wildlife crime in the conservation area and in order to continually improve the 
surveillance and protection strategy of the area. However patrols are often considered separately 
from wildlife monitoring while in fact they can usually be combined. 
 
While rangers are out on patrol within the Core Areas as well as the newly established 
Biodiversity Conservation Areas there is ample opportunity to also collect data on various other 
topics relevant to protected area management including observations of species of wildlife that 
are the focus of management efforts. The fact that the rangers most often travel by boat and one 
ranger usually has his hands free make the recording of additional data all the more feasible in 
the Tonle Sap environment. 
 
Collecting simple records on the number of individuals for each of the target species 
encountered related to location (GPS waypoint) and date will go a long way in ensuring that a 
long term data set is obtained providing information on seasonality of occurrence, trends and 
status for several locations around the Tonle Sap. 
 
Conditions for using patrols as a tool for wildlife monitoring are that: 
• the rangers are properly trained in wildlife identification, use of GPS and data collection 
• sufficient funds and equipment are available and provided to the rangers to allow them 

to patrol on a regular uninterrupted basis 
• they are regularly supervised to ensure data quality 
 
Patrolling therefore would include: 
• data collection (by rangers in the field) to provide information for day to day 

management of a PA, including sightings of target species 
 
Patrolling will UUnot includeUU: 
• data collection for systematic scientific monitoring 
 
Patrolling can provide managers looking at wildlife status and distribution with: 
• a record of patrols – where rangers have been and how long it took 
• a record of observations or encounters on the patrol 
 



  63 

The steps below only refer to how patrolling and collection of data on wildlife sightings can be 
effectively combined and what is needed to achieve this, but it does not refer to the entire MIST 
procedure. Trainings are currently being given to MoE rangers stationed in Core Areas of the 
TSBR by WCS staff on the complete implementation of MIST procedures.   
  
2. Principals of patrol activities: 

The principal activities of patrol teams should be: 
 
 Looking for signs of human activity and other illegal activities 
 Looking for wildlife presence in conservation areas 
 Implementing the law (forestry, wildlife, protected area, land) through surveillance and 

intervention 
 Informing people about the law 
 Building good relationships with local communities 
 
3. Patrol Operations:  

In order to implement patrol activities following the MIST procedure there are some steps that 
should be done such as: equipping field patrol equipments and basic training on patrol strategy 
following MIST procedure. 
 
3.3. Equipment Requirement: 

A set of field work equipment: GPS, map, compass, binoculars, camera (one for each patrol 
team), datasheet book, note book, wildlife identification book and bird field guide, hammock, 
tent, mosquito net, blanket, torch, backpack, and boots. 
  
3.4. Training: 

The capacity of patrol teams will be improved through basic training on MIST implementation 
procedures. The monthly patrols should be carried out following this procedure with 
standardized patrol planning, observation data collection, use of MIST datasheets, and GPS 
location marks, using GPS. 
 
3.4.1. Patrol Planning: 

Every month, patrol team leaders and project managers will make plans for patrol activities to 
ensure the effective deployment of patrol teams over the protected site. They should plan for 
patrols lasting one day, two days, three days, one week or longer, depending on the specific 
purpose of the missions.   
 
3.4.2. Standardize and Accurate Data Recording: 

Standardized and accurate data recording will require training for all patrol teams to understand 
clearly how to record and observe signs of wildlife (identification) and human activities. The 
training will ensure that:  
 
- Data will be understood according to the situation and the information reported.  
- Data will be collected in a uniform manner 
- Data will have long-term value 
- Data can be directly compared with those collected in another time or place 
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3.4.3. Types of Patrol Data Collected: 

Each patrol team should use the standardized MIST data forms to record all patrol information 
and observations as follows: 
   
• Location, date, time and participating patrol personnel 
• Wildlife observations 
• Human activities observations, including digital photo (and their ID) for each significant 

case encountered  
– Hunting, logging, fishing, NTFP collection and land clearance activities, e.g. fires 
– Presence of road, settlement, camps, boats & vehicles 
• Law enforcement activities 
– Warning letters and contracts issued 
– Confiscation of gears or weapons 
 
3.4.4. GPS data collection: 

In order to transfer the patrol waypoint recorded in GPS into the MIST database, it requires the 
patrol teams to use GPS carefully to record the location points (they should not change the 
waypoint number on the GPS) and to use GPS that is compatible with MIST (Garmin12XL, 
Garmin72 or 76). GPS data should be recorded as follows: 
- Take waypoint at start and finish of a patrol or survey 
- Take waypoint at all stops 
- Take waypoint for each observation 
- Take waypoint at transport changes 
- If nothing happens waypoints should still be taken regularly: at least every 30mins or at least 

twice in 1 hour if forest cover does not allow taking a waypoint. 
 
3.4.5 Data review: 

Data input should be reviewed frequently by somebody with biological expertise. Any unusual 
observations (e.g. unseasonal records, very large numbers) should be cross-checked with the 
datasheets and the observers. If erroneous records are being made, steps should be taken to 
improve the recording or identification procedures. 
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