


 

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

The monitoring described here focuses on populations of rare birds, partly because they form 
one of the most significant aspects of the biodiversity of the lake and partly because they indicate 
the health of the Tonle Sap ecosystem more broadly. The scope of monitoring in this unique and 
biologically rich area has grown over the past ten years, hand in hand with the growth of a series 
of on-the-ground conservation projects at key sites. There is now monitoring in place for thirteen 
key species, six of them  globally threatened, at seven key conservation areas in the Tonle Sap 
Biosphere Reserve and across the wider floodplain. Most of the protocols used for the described 
monitoring work were printed in a reference document in 20071. 

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

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

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

                                                             
1 WCS (2007)Tonle Sap Biodiversity Monitoring Protocols. Wildlife Conservation Society, Phnom Penh, Cambodia. 



 

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

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

The work presented here would not have been possible without financial report gratefully 
received from the following donors: the Tonle Sap Conservation Project which is a UNDP/GEF 
project, the Critical Ecosystems Partnership Fund, the Disney Wildlife Conservation Fund and a 
private donor who has shown great commitment to enhancing the conservation of wildlife in 
Cambodia. 



 GtßbTsegçb 

 r)aykarN_enHerobrab;BIlT§plénskmμPaBsikSaRtYtBinitütamdanCIvcRmuHenAkñúg nigCuMvij 
tMbn;bwgTenøsab nigvalTMnablicTwk kñúgkMLúgeBlBIExsIha qñaM2008 dl;Exmifuna qñaM2009 Edl 
erobcMcgRkg edayGgÁkarsmaKmGPirkSstVéRB  (WCS) eRkamkic©RBmeRBogGnuvtþKMeragCamYyKMerag 
GPirkSbwgTenøsab (TSCP) nigRksYgbrisßan (MoE) ehIyr)aykarN_enH nwgqøúHbgðajBIlT§plkargar 
EdlshkarGnuvtþCamYynwgsßab½nraCrdæaPi)alepSgeTot CaBiessKWrdæ)alClpl nigGgÁkareRkA 
rdæaPi)alCaédKUdéTeTot. karRtYtBinitütamdanedayCak;lak;enH nwgpþl;lT§PaBdl;RkumGPirkS 
eFVIkarRtYtBinitütamdanCIvcRmuHenAkñúgtMbn; edIm,IQaneTArkPaBeCaKC½yénkmμviFIGPirkS tamry³ 
karTTYl)annUvB½t’manfμIGMBIskmμPaBKMramkMEhgnana EdlCH\T§iBldl;sar³sMxan;rbs;RbB½n§eGkULÚsuI 
bwgTenøsab nigpþl;B½t’manBIkarKMramkMEhgTaMgenHeTAdl;RkumGñkRKb;RKgkñúgkareFVIesckþIseRmccitþ 
RbkbedayRbsiT§iPaBx<s;. KMeragenHnwgGacCaKMeragGnuvtþn_d¾sMxan;bMputmYy Edlmanbec©keTs 
RKb;RKan; sMrab;ykeTAGnutþn_enAtamKMeragGPirkSRbB½n§eGkULÚsuIRsedogKñaenAfñak;tMbn; nigeRtomrYcCa 
eRsc edIm,IshRbtibtþikarcUlrYmBIKMeragGPirkSepSgeTot. 
 lT§plénkarRtYtBinitütamdanCIvcRmuHenH BiBN’naGMBIcMnYnénRbePTstVsøabmanedaykRm 
Edlvtþmanrbs;BYkva nwgqøúHbBa©aMgBIsar³sMxan;énCIvcRmuHbwgTenøsab nigBITidæPaBTUeTAénKuNPaB 
RbB½n§eGkULÚsuIbwgTenøsab. TMhMkargarRtYtBinitüCaeTotTat;enAkñúgtMbn;EdlmanCIvcRmuHd¾sMbUrEbb 
nigBiessbMputenH )anekIneLIgkñúgry³eBl10qñaMknøgmk eRkamkic©xitxMGnutþn_kargarpÞal;enAtam 
KMeragtMbn;eKaledAsMxan;². bc©úb,nñKMeragkargarenH )an nigkMBugeFVIkarkarBarRbePTstVsøabsMxan;² 
cMnYn 13RbePT rYmman 06RbePT sßitenAkñúgsßanPaBTTYlrgKMramkMEhgCitputBUCCaskl EdlBYkva 
manvtþmanenAkñúgtMbn;GPirkS 07kEnøg sßitkñúgtMbn;zbnIyCIv³mNÐlbwgTenøsab nigtMbn;TMnablicTwk 
d¾FMlVwgelVIy. cMeBaHrebobENnaMGMBIkarRtYtBinitütamdanenHPaKeRcIn RtUv)ancgRkgenAkñúgÉksar 
eyagkñúgqñaM20071. 
 RbB½n§RtYtBinitütamdanRsbKñanwgKMeragxagelIpgEdr karsikSaRsavRCavGMBIstVBs;Twk nig 
RbePTstVrs;enAkñúgTwkdéTeTot RtUv)anGnuvtþn_edayrdæ)alClpl RksYgbrisßan nigsßab½nBak;B½n§Ca 

                                                            

1
 WCS ¬2007¦ ÉksarENnaMGMBIrebobénkarRtYtBinitütamdanCIvcRmuHbwgTenøsab -Tonle Sap 
Biodiversity Monitoring Protocols. Wildlife Conservation Society, Phnom Penh, Cambodia. 



eRcIneTot. CalT§plr)aykarN_énskmμPaBEdlbMeBj[KñaeTAmkenH RtUv)ane)aHBum<pSBVpSayCa 
bnþbnÞab;. enAeBlGnaKt eyIgsgÇwmfakargarenH nwgGacBRgIkkarsikSabnþEfmeTot GMBIBBYk 
fnikstV nigstVl μ Ún EdlkMBugEtTTYlrgKMramkMEhgxøaMgCaskl ehIyBYkvak¾manvtþmankñúgtMbn;bwg 
TenøsabenHpgEdr. 
 r)aykarN_elIkdMbUg énÉksare)aHBum< 4vKÁ erobrab;GMBIlT§plénkarRtYtBinitütamdankar 
bnþBUCrbs;stVsøabTwkenAtambnÞayBgkUnkñúgtMbn;sñÚlERBkTal; éntMbn;zbnICIv³mNÐlbwgTenøsab. 
enHCalT§plénkarrkeXIjbnÞayBgkUnd¾FMbMput nigmanenAsl;tictYcbMput enAkñúgtMbn;PUmiPaK 
GasIuGeKñy_ sMrab;RbePTstVsøabTwkmanedaykRmEdlRtUv)ansikSaRtYtBinitütamdanenH. ehIyEdl 
TICMrkd¾sMxan;bMp;utenH nwgEfrkSaPaBsuxsanþrbs;RbePTstVsøabTwkTaMgenH[rs;enAKg;vgSbnþeTot. 
karsikSaenH)anRtYtBinitütamdanenAtambnÞayBgkUnrbs;RbePTstVsøabdUcCa Rtdk;FM Rtdk;tUc 
rnalBN’ rnals cegáólxüg TugRbepH nigesμaj. rIÉcMnYnsMbukrbs;GkRtIk,alRbepHk¾RtUv)aneFVI 
karRtYtBinitütamdankñúgtMbn;ERBkTal;pgEdr nigmanlT§plCasegçbenAkñúgr)aykarN_enH. 
 r)aykarN_elIkTI2 )anRbmUlcgRkgTinñn½yénkarRtYtBinitütamdanelIBYkstVsøabTwk Edl 
minbnþBUCenAtMbn;Tenøsab EdlBYkvamanvtþmanpgEdrenAkñúgtMbn;sMxan;²cMnYn 07kEnøgKW tMbn;sñÚl 
ERBkTal; bwgTenøqμar sÞwgEsn nig4kEnøgeTotkñúgtMbn;ksiCIvcRmuH rYmpSMCamYykarkt;RtaenAtamtMbn; 
epSgeTotEdlsßitenAEk,rtMbn;TaMgenaH. RbePTstVsøabTwkEdlrs;enAkñúgtMbn;TaMgenHrYmman Rtdk;FM 
Rtdk;tUc rnalBN’ rnals Ggát;exμA kukBak;GMe)aH¬stVks¦ cegáólxüg Rty:gcMkMks Rty:gxøÜns 
TugRbepH nigesμaj. mankardwgtictYcenAeLIgGMBIB½t’manénkar bMlas;TIrbs;RbePT stVsøab Twk 
TaMgenaH kñúgkar bkRsayTak;TgeTAnwgkarERbRbYlbrisßanénvdþRbcaMqñaMd¾FMeFgrbs;bwgTenøsab b:uEnþ 
karRtYtBinitütamdanBItMbn;rkcMNIrbs;stVsøabTwkenAtamtMbn;nanaTUTaMgtMbn;valTMnablicTwk CYy 
eyIg[dwgkan;Etc,as;GMBIkarERbRbYléncMnYn nigr)a:yrbs;stVsøabTwkenAkñúgtMbn;enH. 
 r)aykarN_elIkTI3 erobrab;GMBIstVxSwbEdlCaRbePTstVsøabTTYlrgeRKaHCitputBUCxøaMgbMput 
ehIyEdlcMnYnrbs;vaenAelIBiPBelakKWmanPaKeRcInkñúgRbeTskm<úCa. BYkvars;enAtamtMbn;valesμA 
licTwktamrdUv EdlCatMbn;latsn§wgy:agFMkñúgRbB½n§eGkULÚsuIbwgTenøsab ehIyEdltMbn;enH)an 
TTYlrgkarKMramkMEhgy:agxøaMg. cMnYnRbmUlpþúMrbs;stVxSwbPaKeRcIn RtUv)aneKeXIjmanenAtamtMbn; 
ksiCIvcRmuH EdlCatMbn;fμ IRtUv)anbegáIteLIgCabNþajéntMbn;karBarvalesμA. enAqμaM2009 KWCaqñaM 
dMbUgEdlkareFVICMerOneBjeljmYy RtUv)aneKeFVIeLIgedIm,Irab;cMnYnTICRmkrs;enArbs;stVxSwbeQ μal 



EdlmanenAkñúgtMbn;enH. karRsavRCavRtYtBinitütamdank¾RtUv)aneFVIeLIgpgEdr enAtamtMbn;TICRmk 
epSgeTogEdlminEmnCatMbn;BgkUnrbs;BYkva EdlsßitenACayq¶ayBIvalTMnablicTwk. 
 r)aykarN_elIkTI4 erobrab;GMBIsßanPaBfñak;tMbn;rbs;stVeRkol. enAcugrdUvR)aMg stVeRkol 
RbmUlpþúMenAtamtMbn;dIesImsMxan;²mYycMnYn EdlCaerogral;qñaM cab;taMgBIqñaM2001mk bNþajGgÁkar 
GPirkSFmμCatieRkArdæaPi)al nigsßab½nrdæaPi)al )anrab;stVeRkolkñúgeBlEtmYy enAtamtMbn;RbmUlpþúM 
sMxan;² TaMgenAkñúgRbeTskm<úCa nigRbeTsevotNam. qñaMfμI²enH karrab;bEnßmeRcIndgRtUv)aneKeFVI 
eLIgenAedIm nigBak;kNþalrdUvR)aMg edIm,IsikSatamdan[kan;Etc,as;GMBIclnabMlas;TIxVat;ExVgeTAmk 
rbs;stVeRkol EdlkarERbRbYlenHKWGaRs½yeTAtamkarpøas;bþÚrénkMritkMBs;Twk. 
 sUmEføgGMNrKuN nigdwgKuNy:agRCaleRCAcMeBaH KMeragGPirkSbwgTenøsabUNDP/GEF 

mUlniFi Critical Ecosystem Partnership mUlniFiGPirkSstVéRBDisney nigsm,úrsCnnana Edl)an 
CYy]btßmÖKaMRTfvika CMruj[kargarEdl)anerobrab;kñúgr)aykarN_enHseRmc)aneCaKC½y nig)an 
bgðajnUvkarebþCJacitþy:agmuHmut edIm,IcUlrYmcMENkBRgwgkarGPirkSstVéRBenAkñúgRbeTskm<úCa.  
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Summary 
 
The Bengal Florican Houbaropsis bengalensis is a species of bustard that is Critically Endangered 
with extinction due to rapid habitat loss and hunting. The majority of the world's population of 
Bengal Florican is dependent on grasslands located in and near to the floodplain of the Tonle Sap 
lake. Integrated Farming and Biodiversity Areas (IFBAs) have been set up in such grasslands in 
order to safeguard a part of the population, to conserve other rare species and to protect the 
access of local villages to key livelihood resources such as fisheries, agricultural land and pasture.  
 
In late 2008 the IFBA network in Kampong Thom was revised by Provincial declaration and now 
covers 380 km2. Two IFBAs were added in non-breeding areas and one floodplain IFBA was 
removed. This increased the total area of IFBAs, but the area of breeding habitat included was 
reduced significantly.  
 
Florican population monitoring in Cambodia is conducted by the Wildlife Conservation Society 
under contract to the Tonle Sap Conservation Project, with support from other donors and in 
partnership with the Forestry Administration, the Ministry of Environment, the University of 
East Anglia, BirdLife International and the Angkor Center for the Conservation of Biodiversity. 
This report summarises results of monitoring work and related activities conducted between 
August 2008 and July 2009. 
 
A systematic sample count of displaying males in the four IFBAs located within breeding grounds 
(floodplain grasslands) was conducted during March-April 2009. A total of 62 1x1 km blocks was 
included in the survey, representing 25% of the total area. Displaying males were estimated to 
occur at an overall density of 0.28 per km2 within IFBAs. Extrapolating this figure gives an overall 
estimate of 68 territorial males (with a 95% confidence interval of 44-105 territorial males). This 
represents 23% of the estimated national population and at least 90% of those inside conservation 
areas in Cambodia. This is the first comprehensive estimate of densities for the areas within 
current IFBA boundaries and will form the baseline for detection of future long-term trends. Very 
similar estimates were made on the basis of national surveys in 2005-7 that covered the same 
broad habitat blocks, but the results are not precisely comparable.  
 
Major land use changes were monitored through regular patrolling and use of satellite images. Dry 
season rice expansion destroyed 2% of the area of the IFBAs during 2008/9 and construction 
began on dams that will destroy a further 6% if they become operational in 2009/10. These are 
very significant threats. 
 
In 2009 a baseline was also set for more detailed habitat monitoring in the breeding season 
IFBAs. Percentages of various land-cover types were recorded at the center of each monitoring 
square. The average percentage of grassland cover at the sampled locations varied between 50-
75% for the different IFBAs.  
 
Two nests were reported by villagers through the nest protection scheme and one (with two eggs) 
was successful.  Reporting payments and success bonuses to the villagers amounted to $40. There 
continues to be low uptake of these incentives. To increase the number of nests reported it is 
recommended to conduct intensive outreach for the nest protection program among dry season 
rice farmers in the floodplain, immediately prior and during the harvesting season.  
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In the non-breeding season 93 line transect surveys were conducted, from August to November, 
focusing on the two new IFBAs, Tuol Kreul-Phan Nheum and Trea-Samaki. Encounter rates 
were 0.17 and 0.13 floricans per transect in September and October respectively (the peak months 
of florican  
 
presence). Records of florican mostly came from the south-eastern section of Trea-Samaki and an 
area just outside Tuol Kreul-Phan Nheum. The latter is a proposed plantation site and is rapidly 
being cleared. The distribution of Bengal Florican in the non-breeding season overlaps to some 
extent with community forests, for instance both of the newly designated IFBAs overlap with 
community forests.  
 
It is recommended to continue this monitoring program on an annual basis. The same breeding 
season sample squares and non-breeding season transect locations should be included in future 
years to ensure comparability and repeat visits to each square should be made to allow estimation 
of detectability. More detailed land-cover monitoring should be put in place based on satellite 
images. If resources allow, grassland habitat and florican status should be monitored in the 
relevant parts of Prey Koh Conservation Area. 
 
Detailed conservation recommendations are outside the scope of this report since it does not 
include a review of the many conservation activities already underway. However, the 2009 results 
reveal the severe threat faced by the Bengal Florican, other grassland species and the human 
communities using these sites. Key recommendations are: 
 
• Strengthen legal protection for the existing IFBA network in order to prevent inappropriate 

large scale destructive development projects and reverse those that have begun, where 
possible. 

 
• Improve management systems for the IFBAs to strengthen boundary demarcation, law 

enforcement, community participation and local benefits from tourism etc. 
 
• Continue ecological research to clarify the needs of breeding females and of birds in the non-

breeding season, and to better understand vegetation dynamics such as scrub invasion. 
 
• Increase the total size of the florican population under some kind of conservation 

management, for example through expansion of the IFBAs where possible and through other 
approaches such as cooperation with community forestry committees, agreements with 
companies, habitat improvement inside IFBAs etc 
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esckþIsegçb 
 

stVxSwbKWCaRbePTstVmYyRbePTEdlTTYlrgkarKMramKMEhg nigQaneTArkkarvinasputBUCeday 
sar karRbmaj; nigkar)at;bg;TICMrky:agrh½s. cMnYnstVxSwbPaKeRcInenAelIBiPBelak KWmanenAtamvalesμA 
kñúg nigEk,rbwgTenøsab . tMbn;RKb;RKgksi-CIvcRmuHRtUv)anbegáIteLIgenAkñúgtMbn;valesμA kñúgeKalbMNg 
karBarstVxSwb GPirkSRbePTstVkMrd¾ETeTot nigkarBarkñúgkarcUleTArkFnFanepSg²sMrab;CIvPaBrs;enA 
rbs;GñkPUmi dUcCakarensaT eFVIksikm μ nigrkes μACaedIm . 

enAcugqñaM 2008 tMbn;RKb;RKgksi-CIvcRmuHkñúgextþkMBg;FMRtUv)anEkERbedaydIkaextþ EdlmanTMhM 
380Km2. tMbn;RKb;RKgksi-CIvcRmuH 2kEnøgRtUv)anbEnßmeTAkñúgtMbn;EdlmineFVIkarbnþBUC ehIytMbn;TMnab 
licTwkmYyepSgeTotRtUv)ankat;ecj . vaeFVIeGaytMbn;RKb;RKgksi-CIvcRmuHFMCagmun b:uEnþkEnøgbgáat;BUC 
)anfycuH. 

cMnYnstVxSwbkñúgRbeTskm<úCaRtUv)antamdanedayGgÁkarsmaKmGPirkSstVéRB eRkamkugRtaKMerag 
GPirkSbwgTen øsab EdlshkarCamYyrdæ)aléRBeQI RksYgbrisßan saklviTüal½y East Anglia GgÁkar 
stVsøabGnþCati nigmCÄmNÐlGgÁredIm,IGPirkSCIvsaRsþcMruH. r)aykarN_enHsegçbBIlT§plénkargar 
tamdan nigskm μPaBEdlTak;Tg Edl)aneFVIcab;taMgBIEx sIha qñaM 2008 dl; Exkkáda qñaM 2009 .  

KMrUénkarrab;cMnYnstVeQ μalCaRbBn§½ 4tMbn; kñúgkEnøgbnþBUC ¬valesμA TMnablicTwk¦ éntMbn;RKb;RKg 
ksi-CIvcRmuHRtUv)aneKeFVIcab;BIExmina dl; Exemsa qñaM2009 . karRsavRCavmansrubcMnYn 62bøúk es μIrnwg 
25° éntMbn;TaMgmUl EdlkñúgmYybøúkmanTMhM 1Km2.  

cMnYnstVeQμalRtUv)aneKeFVIkar):an;sμanfamandg;suIet  0>28¼Km2 enAkñúgtMbn;RKb;RKgksi-
CIvcRmuH. niyayrYmtYelxenH):an;sμansrubfamanstVeQ μalcMnYn68 ¬TMnukcitþ 95°manstVeQ μalBI 44-
105¦ . vamanRbEhl 23° éncMnYnTUTaMgRbeTs nigy:agehacNas; 90° 
kñúgtMbn;GPirkSénRbeTskm<úCa. enHCakar)a:n;sμannUvdg;sIuetCaelIkdMbUgenAkñúgtMbn;RKb;RKgksi-CIvcRmuH 
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ehIyvaCamUld§anmYysMrab;ykBt’manenAéf¶GnaKt. kar)a:n;sμanRsedógKñaenHEdrRtUv)aneKeFVI 
CamUldæankñúgkareFIVkarRsavRCavfñak;CatienAkñúg qñaM2005-2007 EdleFVIeLIgenAtamTICMrkdUcKñaenAkñúg 
tMbn;ya:gFMTUlay b:uEnþlT§pleyIgminGaceFVIkareRbobeFob)anc,as;las;eT .  

karERbRbYlénkareRbIR)as;dIsMxan;²RtUv)aneKtamdantamry³karcuHl,atCaeTogTat; nigtamry³ 
rUbPaBpáayrNb. karBRgIkERsenArdUvR)aMg eFVIeGayb:HBal;dl;tMbn;RKb;RKgksi-CIvcRmuH RbmaNCa 2%  

enAkñugqñaM 2008¼2009 elIsBIenHkarksagTMnb;TwknwgeFVIeGaymanplb:HBal;eRcInCag 6% RbsinebIBYk 
eKeFVIenAkñúg qñaM2009¼2010. ktþaTaMgGs;enHehIyEdlbgáeGaymankarKMramKMEhgya:gxøaMg.  

enAkñúgqñaM 2009 viFIsaRsþRtUv)anbegáIt edIm,IeFVIkartamdanlMGiteTAelITICMrkenAkñúgrdUvbnþBUC én 
tMbn;RKb;RKgksi-CIvcRmuH. cMnYnPaKryénRbePTKMrbdImYycMnYnRtUv)ankt;Rtaral;eBl EdleyIgeFVIkar 
GegátenAcMNuckNþalénRklakaer. PaKryCamFüméndIvales μAenAkñúgtMbn;eFVIsMNakERbRbYlBI 50%-
70%  enAkñúgtMbn;RKb;RKgksi-CIvcRmuHepSg²Kña.  

sMbuk2 EdlRtUv)anraykareGaydwgBIGñkPUmitamry³EpnkarN_karBarsMbuk ehIyenAkñúgenaHman 
sMbukmYymanBgcMnYn 2 RtUv)anjas;CasßarBr . karcMNayeTAelIkarraykarN_ nigkarEfrkSa sMbuk stV 
xSwbsMrab; GñkPUmimancMnYn 40dul øa kñúgmYysMbuk. edIm,IbegáIncMnYnsMbukEdlRtUv)aneKraykarCaGnusasn¾ 
RtUveFVIkarpSBVpSayBIkmμviFIkarBarsMbukdl;ksikrEdleFVIERsenArdUvR)aMgenAtMbn;TMnablic TwkeGay)anqab; 
rh½smunenAkñúgGMLúg eBlRcUtkat;  .  

Rtg;suiccMnYn 93 RtUv)aneKeFVIkarRsavRCav enAkñúgrdUvminbnþBUCcab;BIExsIha dl; Exvic©ika edayepþat 
elItMbn;RKb;RKgksi-CIvcRmuHfμ IcMnYn 2 KWTYleRKWlpan;ejIm nigtMbn;RTa-samKÁI. GRtaeXIjstVKW 0>17 nig 
0>13 éncMnYnstVxSwbkñúgmYyRtg;suicenAkñúgExkBaØa nigExtula xusBIExEdlmanvtþmanstVxSibeRcInCageK . 
PaKeRcInénkarRsg;Tinñn½yKWenAEpñkGeKñy_éntMbn;RTa-samKÁI nigenAeRkAtMbn;TYleRKIlpan;ejIm.cugeRkay 
KWenAtMbn;cMkarEdlkMBugRtUveKkab;qáarya:gqab;rh½s. r)aystVxSwbenArdUv minbnþBUCmanenAtamshKmn_ 
éRBeQI eRBaHtMbn;fμ ITaMg 2enaHRtYtsIuKñaCamYynwgtMbn;shKmn¾éRBeQI .  
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KYrEtbnþkmμviFIGegáttamdanCaRbcaMqñaM. KMrUCaRklakaerenAkñúgrdUvbnþBUC nigbnÞat;Rtg;siucenArdUvmin 
bnþBUC KYrEterobcMeFVIenAqñaMeRkay²eTotedIm,IeFVIkareRbobeFob RBmTaMgkareFVIkarRsavRCavCaRklakaerCa 
dEdl²edIm,ieFVIkar)a:n;sμanBIcMnYn. kartamdanlMGitBIKMrbdIbEnßmKYrEtBwgEp¥kelIrUbPaBpáayrNb. CMrkenA 
tamvales μA nigsßanPaBstVxSwbKYrRtUveKeFVIkarGegáttamdanenAtamEpñkmYycMnUnéntMbn;GPirkSéRBekaH .  

 manGnusasn_kñúgkarGPirkSepSgeToteRkABIkñúgr)aykarN_enH edayminKitBIsm μPaBGPirkSdéT 
eTotEdlkMBugGnuvtþ. eTaHbIy:agNa lT§plqñaM 2009 bgðajfamankarKMramKMEhgya:gxøaMgcMeBaHstVxSwb 
RbePTvales μAmYycMnYn nigshKmn_EdleRbIR)as;tMbn;enH. Gnusasn_sMxan;²KW ³ 

- BRgwgc,ab;karBaredaybNþajtMbn;RKb;RKgksi-CIvcRmuH kñúgeKalbMNgedIm,ITb;sáat;nUvKMerag 
GPivDÆn_FM²minsmRsbmYycMnYnEdleFVIeGaymankarbMpøicbpøaj nigEkERbkEnøgxøHeGaydUc 
edImtamEdlGaceFVIeTA)an. 

- eFVIeGayRbesIreLIgnUvRbBn§½RKb;RKgtMbn;RKb;RKgksi-CIvcRmuH edIm,IBRgwgkare)aHRBMRbTl; kar 
Gnuvtþc,ab; karcUlrYmBIshKmn_ nigkarTTYlplRbeyaCn_BIeTscrN_edayshKmn_CaedIm. 

- bnþkarRsavRCavépñkeGkULÚsIu edIm,IbBa¢ak;BItMrUvkarrbs;emBUC nigbkSIdéTeTotenArdUvminbnþBUC 
nigyl;eGaykan;Etc,as;BIbMlas;bþÚrrukçCatidUcCakarratt,atedays,at. 

- begáIncMnYnstVxSwbtamry³karRKb;RKgkarGPirkS ]TahrN_dUcCakarBRgIktMbn;RKb;RKgksi-CIv 
cRmuHtamkEnøgEdlGaceFVIeTA)an nigtamry³viFandéTeTotdUcCa karshkarN_CamYyKNkm μa 
FikarshKmn_éRBeQI kic©RBmeRBogCamYYyRkumh‘unnana nigkareFVIeGaymanTICMrkl¥RbesIrenA 
kñúgtMbn;RKb;RKgksi-CIvcRmuHCaedIm.  
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Introduction 
 
The Bengal Florican Houbaropsis bengalensis is 
a large grassland bird that is Critically 
Endangered with extinction2 due to rapid 
habitat loss and hunting. It occurs patchily 
from India to Vietnam, with the majority of 
the world's population breeding around the 
Tonle Sap Great Lake (Gray et al. 2009).  It 
is therefore one of the highest priorities for 
species conservation in Cambodia.   
 
Bengal Florican is also an important and 
useful species for monitoring because: 
 

• It and the Tonle Sap grasslands are 
the target of ongoing conservation, 
habitat protection and education 
work 

• It is an obligate grassland specialist; 
monitoring may therefore detect 
changes in grassland quality affecting 
many other species 

• The display behaviour of territorial 
males makes them obvious and 
relatively easy to survey 

 
In Cambodia the florican breeds on 
floodplain grasslands in the late dry season, 
then moves to open upland forests with a 
grassy understorey in the rainy season. 
Therefore Florican monitoring in the Tonle 
Sap consists of five aspects, all designed to 
provide information to guide management: 
 

                                                            
2 www.redlist.org 

• Long-term population monitoring at 
breeding sites to detect and assess 
trends in numbers 

• Breeding season habitat assessment 
• Nest monitoring and protection 
• Rapid surveys of additional grassland 

to detect new breeding florican 
populations 

• Surveys of non-breeding season 
distribution and habitat choice 

 
Florican population monitoring in 
Cambodia is conducted by the Wildlife 
Conservation Society under contract to the 
Tonle Sap Conservation Project, and in 
partnership with the Forestry 
Administration, the Fisheries 
Administration, the Ministry of 
Environment, the University of East Anglia 
and the Angkor Center for the Conservation 
of Biodiversity.  This report summarises 
results from non-breeding season surveys in 
August-November 2008 and surveys of 
displaying males, habitat monitoring and the 
results of a nest protection incentive scheme 
carried out between March and July 2009.  It 
builds on the first annual monitoring report, 
for 2007-8 (Evans et al. 2009).
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Previous information on florican status in Cambodia 
 
Floricans were first recorded in Cambodia 
in 1928 and there were scattered records up 
until the 1960s (Gray et al. 2009).  After the 
period of civil unrest, they were 
rediscovered by scientists in 1999 in Banteay 
Meanchey Province (Goes and Sam Veasna 
1999). Since then several surveys have been 
conducted, culminating in a major 
systematic breeding season survey across the 
whole Tonle Sap floodplain and nearby 
areas during 2006 and 2007 (Gray et al. 
2009).   
 
This survey found 20 areas with displaying 
floricans in six provinces and on the basis of 
available habitat estimated the total 
population to be 416 territorial males in 
2005, about half of them in Kampong 
Thom Province. Elsewhere in Cambodia 
fewer then ten displaying males were known 
from two small sites, Ang Trapeang Thmor 
and Boeung Prek Lapouv.  Very rapid 
habitat loss was recorded in most of the 
main areas during this period and so by 
2007 the Tonle Sap population (based on 
extent of suitable grassland) was estimated 
as only 294 displaying males. Habitat is 
known to have declined further since then.  
 
The principal threats to the florican are 
habitat loss and hunting. Habitat loss occurs 
due to scrub growth and expansion of 
intensive farming. Floricans can survive in 
some areas of low intensity farming, 
seasonal burning appears to be beneficial 
(Gray et al. 2007), and indeed occasional 
clearing and ploughing may help to reduce 
scrub growth and maintain suitable habitat 
on richer soils. Since 2004 there has been a 
rapid expansion of large scale intensive 
farming including irrigated rice (with 
associated channels and earth dams) and 

eucalyptus plantations. Such areas are wholly 
unsuitable for floricans and also displace 
existing traditional human uses. Hunting has 
reportedly declined due to conservation 
measures at some sites but it is still a serious 
concern with occasional incidents still being 
found by the project team. In response to 
these threats, the Forestry Administration 
worked with NGO partners to develop 
proposals for a solution in the form of a 
new land-use designation - Integrated 
Farming and Biodiversity Areas (IFBAs).  
 
These protect existing grassland 
management systems. New large-scale earth 
dam projects are not permitted, but 
economic land concessions already given by 
the provincial government were allowed to 
continue operating. Uses by local 
communities are encouraged to continue 
under co-management frameworks. This 
will benefit threatened wildlife and protect 
resources used by local communities (Evans 
and Prak Sereyvath 2008), and it is also 
expected to bring wider benefits by 
maintaining land-use diversity in these 
districts, leading to better ecological and 
economic stability. Some of the sites also 
overlap with Fishing Lots, Community 
Fisheries and Community Forests. 
 
This report covers six IFBAs, covering 
24,390 ha of breeding habitat and 13,828 ha 
of non-breeding habitat in Kampong Thom 
Province and Siem Reap Province. They are 
summarised in Table 1 and marked on 
Figure 1. As discussed by Evans et al. (2009), 
the IFBA system was revised by provincial 
decision in September 2008, adding the two 
non-breeding IFBAs and removing 
protection from Kouk Preah-Boeung Trea 
IFBA.  
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Table 1. Name and Size of IFBAs 

IFBA Province Established ha 
Bengal Florican Breeding Habitat    
Chikraeng Siem Reap January 2007  4,068 
Stoung Kampong Thom August 2006 2,823 
Veal Srangai Kampong Thom August 2006 5,698 
Baray Kampong Thom August 2006 11,801 
Sub-total Breeding Habitat  24,390 
Bengal Florican Non-breeding Habitat   
Trea-Samaki* Kampong Thom September 2008 11,138 
Toul Kreul-Phan Nheum* Kampong Thom September 2008 2,690 
Sub-total Non-breeding Habitat  13,828 
Grand Total  38,207 
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Methodology 
 
Methods are detailed in Gray and Hong 
Chamnan (2007) and summarised here with 
some alterations. 

Long-term monitoring at breeding 
sites 
 
Floricans occupy their breeding sites from at 
least December to June or July, although the 
period may be longer in years in which the 
extent of flooding is less. From 
approximately February onwards the males 
begin to make conspicuous mating displays 
and can easily be counted. The trend in 
density of displaying males is probably a 
good index of overall trends in the breeding 
population in the area surveyed. During the 
peak display season (mid-March to early 
May) a systematic sample of 1 km x 1 km 
grid squares with random start point is 
surveyed by one or more trained observers. 
In 2009 we attempted to survey all sample 
squares within the IFBAs, even if habitat 
was suboptimal. This allows estimation of 
the total number of displaying males for the 
IFBAs.  
 
Each square was visited three times and 
presence/absence of displaying (territorial) 
males recorded by different observers on 
each visit in order to calculate the detection 
parameter (MacKenzie et al. 2006). Analysis 
of occupancy, taking account of 
detectability, is still underway and so in this 
report we present results following the 
earlier established protocols, which assume 
100% detectability after two visits (Gray and 
Hong Chamnan 2007). Results using the 
new framework will be published at a later 
date.  
 
Displaying birds are detected visually, with 
wing flapping and calls sometimes aiding 
their detection. To confirm the presence of 
a displaying male within the boundaries of 
the survey square the display location is 
recorded with a GPS. The number of non-
displaying floricans and other large 

waterbirds seen during monitoring activities 
is also recorded.  
 
This was the first full year of surveys 
following creation of the IFBAs. Sixty-two 
sample survey squares were placed in a 
systematic grid with random start, evenly 
across all IFBAs with breeding habitat.  This 
sample size should give adequate power to 
detect relatively small long-term trends in 
total population across the whole IFBA 
network with statistical confidence, but only 
major changes will be detectable within each 
individual IFBA.  

Breeding season habitat assessment 
 
Gray and Hong Chamnan (2007) 
recommend sampling habitat data 
simultaneously with the breeding surveys. 
This was done for the first time this year, 
although the sampling approach was slightly 
revised. Habitat sampling is done at the 
central point of accessible survey squares 
used for florican monitoring (see above). 
 
One key form of land-use change, 
construction of dams/channels and 
expansion of irrigated rice, has been mapped 
as comprehensively as possible from patrol 
team observations and inspection of satellite 
images. The 2009 data are presented in this 
report. Other forms of change (such as 
intensified ploughing for deep water rice 
production and increased scrub cover) are 
difficult to map with this approach so a new 
systematic habitat cover assessment was 
begun in 2009 and will be used to prepare a 
land cover map based on satellite imagery 
(L. Packman pers. comm.).  

Nest monitoring and protection 

Floricans nest on the ground during the late 
dry season but nests often fail. Giving cash 
incentives to individuals to protect nests 
that they find is a conservation measure that 
has been tried successfully on a small scale 
with the floricans (since 2004) and on a 
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larger scale with some other species in 
Cambodia (Clements et al., 2007). It can 
potentially improve nest success, increase 
community support for conservation and 
generate useful biological information. 
 
The protocol stresses the need to set up an 
efficient system for advertising the scheme 
and collecting reports of nests found. Once 
found a date and the number of eggs is 
recorded by the finder, who receives a 
finder's fee. A conservation officer visits as 
soon as possible to verify the location. The 
nest is guarded continuously or, at a 
minimum, revisited every 2-3 days by the 
conservation officer or the finder until the 
fate of the nest is decided (i.e. the chicks 
hatch and leave the nest or the eggs are 
predated, destroyed or abandoned). If 
successful hatching is shown by eggshell 
fragments without any trace of predation, or 
the presence of a female with chick nearby, 
then the finder receives a success fee. After 
the nest is empty, habitat variables are 
measured. 
 
In 2007 and 2008 the concept of the nest 
protection scheme was widely publicised 
during more general village level extension 
meetings held across all the IFBAs. This was 
continued in 2009, mainly in the Stoung-
Chikraeng area. All members of the team are 
open to receive reports, which are then 
passed on to the project manager as the 
focal person who then notifies the 
conservation officer to monitor the nest.  

Surveys of non-breeding season 
habitat 

Floricans leave the breeding areas at some 
point after the breeding season, as the 
grasslands slowly flood. Non-breeding 
season records only come from a few areas, 
all within Kampong Thom, but it seems 
likely that there are other sites yet to be 
found, here and in other provinces (Gray 
and Hong Chamnan 2007). Known sites are 
in grasslands, grassy scrub and short, open 

deciduous forests, but precise habitat 
preferences are less well understood than 
for breeding areas, and it is not known 
whether birds move between sites through 
the non-breeding season. Floricans are 
much less conspicuous in the non-breeding 
season so surveys are very laborious, as well 
as taking place when access conditions are 
difficult.  It is not feasible to monitor 
population sizes or densities given current 
resources and limited biological knowledge. 
Therefore the aim of the non-breeding 
season surveys is simply to: 
 

• determine non-breeding season 
distribution (in particular, finding 
sites with high concentrations of 
floricans) 

• identify broad-scale habitat 
preferences 

• improve understanding  of threats, 
particularly land-use changes 

 
Transect-based presence/absence data were 
collected from multiple 1.5 km transects. 
Transects were placed within and in close 
proximity to the two new IFBAs in non-
breeding habitat and they will be monitored 
annually from now on. 
 
Surveys generally take place between late 
July-early November, but September and 
October are considered the months of peak 
florican presence. Surveys involve a team of 
3-4 observers forming a line perpendicular 
to the direction of movement, with 
observers keeping a distance of 
approximately 20 meters between each 
other, following the protocol set out by 
Gray and Hong Chamnan (2007). The 
transect surveys have a very limited effective 
strip width with floricans being flushed 
from the grasslands in the immediate 
vicinity of the researchers. The distance of 
the florican to the middle of the transect 
line is measured for each observation. 
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Figure 1. Location of breeding season monitoring squares and non-breeding season 
transects in relation to IFBAs. 
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Results  
Long-term monitoring at breeding 
sites 
 

Surveys ran from 12 March - 6 April 2009 
and nine surveyors participated. Of the 62 
target squares, four were not surveyed due 
to difficulty in reaching the square. Two of 
these were confirmed to be located in scrub, 
which prevented access to most of the 
square and is unsuitable for displaying 
floricans, so these squares were 
conservatively given zero values. The other 
two squares may have contained grassland, 
but this could not be verified as it was not 
possible to get close to the squares and so 
they have been left out of the analysis.   
 

Table 2 summarises effort and results, based 
on the methodology as suggested in the 
protocol put forward by Gray and Hong 
Chamnan (2007) as described above. As we 
surveyed each allocated grid square a total of 
three times rather than two as mentioned in 
the protocol, this provided us with two 
alternative density estimates when taking the 

results from the first and second surveys 
and recalculating the results with data from 
the second and third visits. The total 
number of floricans detected (and hence the 
density estimates) remained the same in 
both analyses for all IFBAs and therefore 
only one density estimate is given in Table. 
 
As shown in Table 2, extrapolation of our 
survey results for the total area of the IFBAs 
gives us an estimated total of 68 territorial 
males. The real figure could however range 
between 44 – 105 territorial males (as shown 
by the 95% confidence interval).  

Breeding season habitat assessment 

Table 3 shows major new land 
developments recorded inside the IFBAs 
during July 2008 - June 2009. These 
developments are in contradiction to the 
IFBA Deika and are being contended. None 
were found in Stoung or Chikraeng in this 
period, and this kind of development is not 
a threat in the upland IFBAs. 

 

Table 2. Number of territorial males based on results of the 2009 breeding season surveys 

IFBA 
IFBA 

size (ha) 
Squares 

accessed* 

Territoria
l males 

recorded 

Density 
(km-2) 

95% CI^ 
Density 

Est. total 
territorial 

males 

95% CI 
Total terr. 

males 
Stoung-Chikraeng 6,891 17/18 8 0.44 0.23 – 0.73 31 16 - 50 

Veal Srongai# 5,698 12/14 2 0.17 0.03 – 0.49 10 2 - 28 

Baray 11,801 29/30 7 0.23 0.11 – 0.44 27 13 - 52 

Overall 24,390 58*/62 19 0.28 0.18 – 0.43 68 44 - 105 

*Four squares were not surveyed. Of these, one square in Stoung-Chikraeng and one in Baray were conservatively 
assumed to have a zero occupancy as they were within thick scrub which made access impossible.  
^CI = Confidence Interval, estimated from Figure 2.2 in Krebs (1999) 
# Note that surveys did not cover the section of Veal Srongai grassland block lying within the Prey Koh 
Conservation Area, a subunit of the Tonle Sap Biosphere Reserve. 

Table 3. Major new developments in the IFBAs during July 2008-June 2009 

 Dams Dry season rice 
Baray 513+1028 ha (non-operational) 82 ha (community) 
Veal Srongai  217 + 29 + 44 + 87 ha (four company schemes)  

104 ha (community) 
Total 1541 ha 563 ha 
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Table 4 below shows land cover and feature 
details as recorded in March and April 2009 
from the center points of florican survey 
squares. These points will be monitored 
over time to give an impression of habitat 
dynamics within the IFBAs and to act as 
ground truth points for satellite analysis. 
The data is too limited in coverage (roughly 
1.6 ha sampled) to extrapolate for the entire 
IFBA so the values below cannot be used as 
indicative of cover throughout the IFBAs. It 
was also not possible to access the exact 
center of all the squares that were 
monitored due to scrub or other 
obstructions, further decreasing the 
representativeness of these squares for 
overall habitat within the IFBAs  

The categories “Dams” and “Plough” are 
not independent from the habitat type 
categories. Some dams are inactive and may 
contain grassland, some contain dry season 
rice, some are used for deep water- or wet 
season rice cultivation and others contain 
water (reservoir) used for providing water to 
crops in the dry season. Ploughed areas may 
have already reverted to grassland, may be 
active fields, or can have remained fallow. 
These categories have been included as an 
extra indicator of human use within the 
IFBAs.  
 
From Table 4 it can be seen that the 
Stoung-Chikraeng area has a lot of human 
activity, with several dams and many tracks 

overlapping with square centers. However, 
there is still a lot of grassland, whilst scrub 
coverage is low. Veal Srongai had the 
highest percentage of scrub and also dry 
season rice cultivation and thereby less 
grassland cover. Dry season rice is largely 
grown here using local water sources (the 
site is in the inner floodplain and conditions 
remain wet for most of the year) but 
additional water is supplied from reservoirs 
outside the IFBA. A large main irrigation 
channel has been built, but there are very 
few secondary channels. In Baray the 
percentage land under dry season rice is still 
relatively low, but several new dams have 
been constructed (Table 4) and there is also 
a strong risk that a company (with 2,000 ha 
of land) which did not grow dry season rice 
this year, will attempt to do so again in the 
next dry season. Baray had the highest 
percentage of grasslands of all IFBAs in 
2009 and scrub cover was low.     

Nest monitoring and protection 

The results are shown in Table 5. Two nests 
were reported by villagers, one in Chikraeng 
IFBA and one from grasslands near Siem 
Reap (Puok). Two chicks from one nest 
successfully fledged. In total $40 was paid to 
villagers for reporting and protecting the 
nests. One nest failed due to intensive 
ploughing around the nest and as the 
villagers had contributed to the failure only 
$10 was given for reporting rather than $15. 

 
Table 4. Percentage of squares containing specific land cover types and human modification features 
within 50 m of center of square 

Percentage of squares containing .....* within 50 m of center 
IFBA 

Number 
of 
squares Dams Track Plough DSR Fallow Other Grass Scrub Wet 

Stoung-
Chikraeng 

16 13 25 19 7 13 0 67 5 8 

Veal Srongai  9 8 0 17 21 0 0 52 28 0 

Baray 26 10 3 14 4 6 4 75 8 3 

* Dams = Dam, channel or reservoir; Track = Cart track or road; Plough = Ploughed within one year; DSR = Dry 
season rice; Fallow = Fallow fields (mostly deep water- or wet season rice); Other = Other types of agriculture (e.g. 
water melon, peanuts); Grass = Grassland; Scrub = Scrub and Flooded Forest; Wet = Natural wetland features 
(ponds, lakes, streams). 
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Table 5. Results of the florican nest protection program in 2009 

Area Month Finder 
In 
IFBA 

No. of 
eggs Fate Hatching Paid Notes 

Puok April Villager No 1 Unsuccessful $10 Ploughing too close to nest 
Chikraeng May Villager Yes 2 Successful $30 Hatched after 5 and 6 days 
   1 2 2/3 successful $40  

There were two further sightings of chicks independent from the above. One chick was seen by a villager in 
Chikraeng IFBA (UTM: E 443514, N 1439282) in May, and one by the IFBA patrol team in Baray IFBA in April 
(UTM: E 494843, N 1368106). 
 

Surveys of non-breeding season 
areas 

In 2009 transect surveys were conducted 
each month between August and November 
and focused on the two new IFBAs, Trea-
Samaki and Toul Kreul-Phan Nheum. 
 

Floricans were only found on transects in 
September and October. Floricans that had 
been fitted with satellite transmitters in an 
ongoing PhD research project were also 
seen to move out of the floodplain only at 
the very end of August (L. Packman pers. 
comm.). In November no floricans were 
seen on transects, but three floricans (two 
males and one female) were found in nearby 
ricefields that were now dry and from which 
the rice was being harvested. The map 
below shows all records of Bengal Florican 
during the 2009 wet season. 
 

No records were made within Toul Kreul-
Phan Nheum IFBA, but several records 
were made in close proximity to the IFBA 
and local people also report floricans 
occurring in the area. Most of the records of 
floricans in Trea-Samaki IFBA were from 
the south-eastern portion. These records  
 

came from a variety of sources, satellite- and 
radio fitted birds, transect and incidental 
sightings. This suggests that this part of the 
IFBA is of particular value to floricans in 
the wet season. The area is a mix of rice 
fields and grasslands with relatively little 
open deciduous forest. 
 

Floricans are often seen in grasslands nearby 
ricefields in the wet season (pers. obs.), but 
at present we are unable to prove there is 
such a habitat association. Females are 
encountered more often during the non-
breeding season than during the breeding 
season. In September five males and three 
females were observed, while in October 
and November two males and one female 
were observed each month. Within breeding 
areas males are far more conspicuous than 
females and the methods used for 
monitoring focus on territorial males. As a 
consequence females are rarely encountered. 
 

As can be seen from Table 6, encounter 
rates on transects are typically low, e.g. 24 
transects produced only four records in 
September, equalling 0.17 floricans per 
transect, while in October the encounter 
rate was 0.13.  

Table 6. Transect results for the survey areas 

Transect 
survey area 

Dates No of 
transects 
per period 

Floricans 
seen on 
transect 

Comments 

Trea-Samaki  22-24/08/08  
22-25/09/08 
12-13 + 19-
21/10/08  
24-28/11/08 

6;12;13;15 0;2;3;0 One male and one female also seen off transects in 
September. 

Toul Kreul-
Phan Nheum 

16-21/08/08  
16-21/09/08 
8-11/10/08 
19-22/11/08 

11;12;11;13 0;2;0;0 Floricans on transects were seen outside IFBA. In 
both September and November, two additional 
males and one female were observed off transects 
and outside the IFBA. Informal interviews with 
local people confirm presence of floricans in the 
IFBA area. 
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               Figure 2. Bengal Florican records during the 2009 non-breeding season in the vicinity of the IFBA’s            
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Discussion 
 
Breeding season densities 
 
Extrapolation of our survey results for the 
total area of the IFBAs gives an estimated 
total of 68 territorial males (range 44 – 105 
territorial males). This gives a clear, 
comprehensive, robust baseline for 
monitoring of future trends. Using the 2007 
estimate of 294 territorial males in the 
floodplain (Gray et al. 2009) indicates that 
roughly 23% of the Tonle Sap breeding 
male population can be found in the IFBAs. 
This represents about 90% of the territorial 
males in conservation areas in Cambodia, 
making the IFBAs by far the most 
important part of the national strategy for 
florican conservation. 
 
Precisely comparable data do not exist for 
earlier years due to changing survey areas, 
but earlier data from the key sites do allow 
some comparisons. In 2009 site densities 
were estimated as 0.47 males/km2 for 
Stoung-Chikraeng, 0.17 for Veal Srongai 
and 0.24 for Baray. In 2006 densities of 
displaying males at and around these sites 
were found to be 0.68 males/km2 at Stoung-
Chikraeng, 0.5 at Veal Srongai and 0.24 at 
Baray (Gray et al. 2009), while an earlier 
study conducted between 2002 and 2004 
found 0.48 males/km2 at Stoung-Chikraeng 
and 0.41 males/km2 at Veal Srongai 
(Davidson 2004). Hence previous estimates 
are broadly similar for Stoung-Chikraeng 
and Baray but somewhat higher for Veal 
Srongai, hinting at a decline. However, the 
confidence intervals on these estimates were 
broad, and previous studies were biased 
towards grasslands, while our surveys 
included all habitat types within the IFBAs, 
including grasslands, agricultural fields, 
scrub and flooded forest. This especially 
influences the density estimate in Veal 
Srongai, which consists of patches of 
grassland within flooded forest (see also 
Table 5 below).  

Habitat change 
 
Grassland habitats in the Tonle Sap 
floodplain remain very highly threatened, 
both inside and outside the IFBAs. Within 
the four breeding season IFBAs that 
remained protected, at least 2% of the total 
area was converted to dry season rice fields 
in 2009, most notably in Veal Srongai. New 
dams were also constructed in Baray with a 
total area representing about 6% of the 
IFBAs. These dams will become operational 
in the next dry season if not strongly 
opposed. Expansion of industrial farming in 
the floodplain is also causing major changes 
in the patterns of burning, grazing, hunting, 
water flow and human disturbance, most of 
which are expected to cause negative effects 
on the floricans. 
 
It is expected that more companies will 
attempt to build dams/channels or expand 
fields in the grasslands in 2010. The 
provincial authorities in Kampong Thom 
have not acted decisively to stop this in 
previous years. It is hoped that a proposal to 
obtain a Prakas from the Ministry of 
Agriculture, Forestry and Fisheries will be 
accepted soon and that this will result in 
better protection of the IFBAs. 

Nest protection 
 

The response to the nest protection scheme 
remains low despite high publicity in 2007 
and 2008 and some in 2009. Florican nests 
are extremely hard to find opportunistically. 
Eggs are simply laid on the ground and 
females will remain motionless while 
incubating. Reports often come from 
Chikraeng, which may be due to the higher 
prevalence of dry season rice in this area. 
Floricans sometimes lay their eggs in dried 
out rice fields and the harvesting season for 
dry season rice coincides with the breeding 
period. It may therefore be worthwhile to 
inform people working on dry season rice 
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farms (in the field) just before and as people 
start to harvest their crop about the nest 
protection program and what they need to 
do when they find a nest in their fields. 
 
The case in Puok whereby people harvested 
their crop too close to the nest, is difficult to 
avoid, particularly as this location is far 
removed from our target areas. There is also 
a potential bias within the nest protection 
program that should be noted, as reported 
nests are likely to be high risk nests that are 
in areas frequently used by people. Thus, 
continuing to offer people incentives to 
protect florican nests when found seems to 
be a suitable strategy. 
 
The activity is relatively cheap (maximum 
$30 per year per nest). However it is a large 
sum to many villagers and well appreciated. 
It is much more than the villager could 
make from selling the parent or egg/chick. 
 
One male florican that had been fitted with 
a satellite transmitter was caught by local 
people in Sralau commune, Baray district. 
The people in the village of the young man 
who caught the bird then contacted the 
project to inform that a florican with a 
device on its back had been caught and was 
being kept alive. Unfortunately the man who 
caught the florican had already pulled out 
almost all of its flight feathers. The Angkor 
Center for Conservation of Biodiversity 
then picked it up and brought it to their 
wildlife rescue centre in Kbal Spean. 
However, the florican died a few days later, 
likely from stress related problems. 
Floricans are notoriously difficult to keep in 
captivity and if its flight feathers had not 
been removed it would have been released 
immediately. 

Surveys of non-breeding season 
habitat 
 
Records of florican mostly came from the 
southeastern section of Trea-Samaki and an 
area south of Toul Kreul-Phan Nheum. The 
pattern of distribution and low encounter 
rates were comparable to those from 
previous years. Florican presence at other 
known non-breeding sites was not assessed 
this year and we still have no clear 
information on what proportion of the 
population uses the two non-breeding 
IFBAs. A much larger survey effort would 
be required to assess this as the birds are so 
rarely encountered. 
 
The non-breeding sites are being threatened 
by large scale land conversion, for now 
mainly outside the designated IFBAs, but at 
times impacting prime habitat (e.g. south of 
Toul Kreul-Phan Nheum IFBA). Rice 
farming and agro-industrial plantations of 
acacia, eucalyptus, jatropha and other crops 
are expanding rapidly in this landscape, and 
land sales/land concessions are common. 
 
Floricans were often found in grassland 
patches near to rice fields in the non-
breeding season, but further research is 
needed to confirm whether this is a genuine 
habitat preference.  Research is also needed 
to confirm villagers' reports that floricans 
occur in some so-called 'non-breeding' 
areas, year-round and possibly even breed 
there occasionally (Evans et al. 2009).    
 
The distribution of Bengal Florican in the 
non-breeding season overlaps to some 
extent with community forests, for instance 
both of the newly designated IFBAs overlap 
with community forests. There may be 
potential to enhance conservation efforts if 
further community forests that are used by 
Bengal Floricans in the non-breeding season 
can be identified and managed 
appropriately. Extending surveys to include 
certain community forests could therefore 
be considered in future. 
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Recommendations 
 
Monitoring recommendations 
 
The 2009 monitoring program was a good 
model for action in future years and we 
recommend it should be repeated in similar 
style in future years. 
 
The 2009 monitoring program was based on 
a systematic allocation of grid squares with 
random starting point and we recommend 
that at least these same squares are included 
in surveys each year, to maintain 
comparability.  
 
It is recommended to include estimation of 
the detection probability in survey design in 
the future, as was done in 2009.  
 
It is recommended to produce satellite-
based land cover maps for the IFBAs on a 
regular basis (ideally annually) that allow 
calculation of the area of land cover types 
within the IFBAs.  
 
It is recommended that grassland habitat 
and florican status should be monitored in 
the relevant parts of Prey Koh Conservation 
Area. 

Conservation recommendations 
 

Detailed conservation recommendations are 
outside the scope of this report since it does 
not include a review of the many 
conservation activities already underway.  

However, the 2009 status assessment clearly 
reveals the severe threat faced by the Bengal 
Florican, other grassland species and the 
human communities using these sites. Key 
recommendations are: 
 

• Strengthen legal protection for the 
exisiting IFBA network in order to 
prevent inaooropriate large-scale 
destructive development projects 
and reverse those that have begun, 
where possible. 

• Improve management systems for 
the IFBAs to strengthen 
demarcation, law enforcement, 
community participation and local 
benefits from tourism etc. 

 
• Continue ecological research to 

clarify the needs of breeding females 
and of birds in the non-breeding 
season, and to better understand 
vegetation dynamics such as scrub 
invasion. 

 
• Increase the total size of the florican 

population under some kind of 
conservation management, for 
example through expansion of the 
IFBAs and other approaches such as 
cooperation with community 
forestry committees, agreements 
with companies, habitat 
improvement inside IFBAs etc 
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