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ResearchandConservationofDugonginThailand  

KaI肩anaAdulyanukosoI  
PhuketMarineBiologicalCenter，P．0．Box60，Phuket83000，Thailand，  

E－mai1：pmbcnet＠pbuket．ksc．co止  

ABSTRACT  

DugongsarerarelyseeninThailand，althoughtheyhavedistributedalong  
COaStlinesbothintheAndamanSeaandtheGulfofThailand．Themostabundantarea  
OfdugonglSa土Talibong－MukIslands，TrangProvince・AerialsurveySOfdugong  
POPulationalongtheAndamanSeacoastin1997and1999havebeenconductedand  
50and38dugongswereobserved，reSPeCtively・Sofar，agedeterminationhadbeen  
madeon12dugongsandtherangeoftheirageswasl－43years・Rccentlystomach  
COntentSOf6dugongshavebeeninvestigatedand9speciesofseagrasseswerefound  
intheirstomachs・Thecompositionofseagrassesfoundindugongstomachsmaybe  
affbctedbythecompositionofseagrassespresentedindugong，sfeedingground．  

Dugongswereoccasional1yentangledinfishinggears・Amongvarioustypes  
Of丘shinggearS，gillnetswerethemaincauseofthedeathofdugongs・ThepnncIPal  
StrategiestoconservethedugonginThailandare二1）toactoflimitingorreducing  
SOmeaCtivities，Whichdoharmdugonglives，SuChasthetypeof負shinggear，illegal  
nshing，SPeedboat，andtourism 

． 

IslandsinTrangProvince，Sriboya－Cham－PuIslandsinKrabiProvince，3）toprovide  
educationand toincrease public awareness on dugong and seagrass resources  
COnSerVation，and4）topromoteanetworkofwell－managedmarineprotectedareas，  
Whichwi11conservekeydugongfeedingssitesthroughthebothcoastlines．   

Keywords：Dugong，aerialsurvey，distribution，COnSerVationandmanagement   

pJTRODVCTION  

Amongthemostcompe11ingandinspiripgofcreatures，dugong  
dhgon）isoneofthe“flagship”formarinespeCleSCOnServationinThailand．This  
long－1ived，magmificent marine mammalused to be generallyfoundalong both  
COaStlines oftheAndaman SeaandtheGulfofThai1and．However，dugongs are  
recentlyrareandonlyconfinedinsomeareas（Nateeka両analarpandSudara，1992；  
Chantrapomsyland Adulyanukosol，1994；Adulyamlkosol，1995，1998，2000；  
Adulyanukosoletal．，1997，1998，1999a）．Dugongsfbedmainlyonseagrassspecies  
andspendmosttimeoftheirlifbinseagrassbedsanda軸centareas．  

Unfbrtumately，inThai1anddugongsbeingnearlyextinction；theirhabitatsare  
threatenedbytourismdevelopment，Settlementsand鮎hingoperations．Atthepresent，  
thecountryhasstil11ackedawellworkingconservationprogramanditsexistinglaws  
arepoorlyenforced．  

33   



ObjectivesofI）ugongProject  
Researcb  

ThepnmarypurposeofthestudyondugongofPhuketMarineBiologlCal  
CenterげMBC），Department ofFisheries（DOF）is to support the biological  
knowledgeondugongneededfortheconservationandmanagementplanofthis  
animalinThai1and・DOFhadprovidedbudgetsfbr5yearsofdugongandseagrass  
researChesunderthe“SeagrassResourceManagementandDugong Conservation  
Prqject”duringOctober1995toSeptember2000．Themainobjectivesofdugong  
researchesareasfbllows：   

1・Tostudythedistributionofdugongtogetherwithestimatingtheirpopulationuslng   
thedataofinterview，Shipsurvey，aerialsurvey，aVai1ableskeletonandstranded  
SpeCimens．  
2・To studying the biology ofexternalandintemalcharacteristics ofstranded   
dugongs・ThisknowledgeisneededtoG11upthebasicbiologicaldata，Whichis   
necessaryfbrdugongconservationplminThai1and．  
3・Tostudyonskeletons，thea1lometryofskullsandtheage丘・Omtheirhardtissues  
in order toknow theallometric variation，SeXualdimorphism，age and   
geographicalvariationbetweenthespecimens丘・OmThailandandotherareas．  
4・Toanalyzethestomachcontentsinordertoidentifytheirselectivepreference   
fbodandfeedinggrounds．  
5・ToanalyzethelevelofheavymetalandorganochlorineindugongtlSSueSinorder   
toknowthetoxiccontaminantsindugongs・  
6L TocomparedugongpopulationinThailandtothose倉omothercountriesbymean   
Oftheapplicationofmolecularmakers（e．g．mt－DNA）inordertorevealpossible   
divergenceofeachpopulation・  

RESEARCⅡOFDUGONGINTMLAND   

DistributioI10一山gomg  
AmdamanSeaげi辞1rel）  
Aerialsurveyofdugongwas丘rstlyconductedinTrangProvinceduring1991－  

1992 and 61dugongs were observed（Aneng et al．，1993）．Subsequently，  
Adulyanukosol（1995）gathered the generalinformation of dugong by making  
interviewstolocalvi11agers，丘om200families，inhibitingalongtheAndamanSea  
COaSt・Shefoundthatthenumberofdugongswasrapidlydeclinedoverperiodofthe  
least20－30yearSandrecommendedtheareascritical1yneededforanaerialsurveyof  
dugong．  

Sincethen，theattemptstosurveythenumberofdugongsandtostudytheir  
behaviorwereinitiatedbyPMBCin1997．Adulyanukosoletal．（1997）conductedthe  
aerialsurveysat8seagrassareaswithin4provinces，i．e．，Phangnga，Ⅹrabi，Trangand  
Satun，uSingthe“PolarisFlyingBoat”（inflatableboatwithwingsand64fIPengine）  
in1997andfoundatotalof48dugongsincluding5calves．Withtheincorporation  
舟omtheRoyalThaiNavy，theotheraerialsurveyShadalsobeenconductedin1997  
and1999usingeitherhelicopter（BellandS－76B）orDornier－228（負Ⅹed－wingaircraft  
Withcapacityof8passengers）（Adulyanukosoletal．，1999a）．ThelargeaSSemblageof  
dugongs wasfoumd at Talibong－MukIslands，Trang Province．The results打om  
OVerallsurveysmadein1997and1999revealedanaCtualnumber of50and38  
dugongs being seen，reSPeCtively．Additionalflights were conducted aroundthe  
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SeagraSSareaSOfSriboya－Cham－PuIslands，馳abiProvinceinMarCh2000uslnga  
Picrolite（Airbone；microlitewith3wheelsand64HPengine）and6dugongs  
lnCludinglcalfwereobserved（Adulyanukosol，unPublisheddata）．  

GulfofThai1aTld（Figurel）  
There are fbwresearches conducted on dugonglnthe GulfofThailand．  

DugongsusedtobefoundatKungKrabaen，Chantal）uriProvince，andMakhampom  
Bay，RayongProvince，OntheeastcoastoftheGulfofThailand．Pateeka如nalarp  
andSudara，1992）・Nevertheless，dugongswereoccasionallyfoundatMakhampom  
BayandPraseaRiverMouth，RayongProvince・DugongswereoRenseenduring  
feedingonseagrassatKungKrabaenBayar0undDecember－January・Eachyearabout  
Onedugongisdeadbytrawierorother点shingoperationsinRayongProvince．InTrat  
Province，Oneand5carcassesofdugongswerefoundin1996and1997，reSPeCtively，  
RecentlyinChonburiProvince，adeadcalf；ofabout30kginweight，WaSfbundat  
ChongSamaeSan・inApri11999andafbmalecalfoflO8・5cminlengthwasdeadin  
June13，2000atSattahipBay（Adulyanukosol，1999，andunpublisheddata）．  

OnthewestcoastoftheGdfofThailand，adugongwasreportedtodie  
CauSlngbytrawlerat幻1anOmDistrict，Nakhon SiThammaratProvincein1996．  
During1997－1998，threedugongsdied倉omtrawlersatSamuiIsland，SuratThani  
Province・ArottenmaledugongwasfoundfloatingintheseaoifLamaeDistrict，  
ChumpornProvinceinFebruary1998and，inthesameyear，anOther倉eshlydead  
fbmalewasstrandedinthesamedistrict（Adulyanukosol，1999）．  

Thelivlngdugongshaveneverevidentlybeenobservedsofar：thismightbe  
becauseoftheirrantylnnatureOrinadequatesurveyPrOgram・However，Onthe  
evidence ofdeadindividuals負・OmSeVeral1ocalitiesintheGulfofThai1and，aS  
POintedoutabove，itisbelievedthataviablepopulationmightbeestablishedeither  
alongtheeastcoastorthewestcoastoftheGulfofThai1and．  

The aerialsurveys showedthatthe diumalinshorefbedinglS nOrmalfor  
dugongslivingintheAndamanSeacoast・Duringfbedingactivities，theyascendedto  
Surfaceforbreathing everyfewminutes・Therelationshipsbetweenmothersand  
Calves were closely observed during theflights uslng the Polaris Flying Boat，  
particularlyatCham，PuandSriboyaIslandsinKrabiProvinceandatMuk－Talibong  
IslandsinTrangProvince・Thecow－Calfpairswereseentogetherfbedingonseagrass，  
Swimmlngandsurfacebreathing・Duringsurfacebreathing，Calvesstayedbesidetheir  
mothersoronthedorsalofmothers（Adulyanukosoleial．，1997）．Inanobservation  
duringlowtide，thedugongsappearedatthedistanceofabout4－6kn丑・OmShore  
（Adulyamlkosoletal．，1999a）．  

The main problems conceming the aerialsurveyin Thai1and are：1）the  
extremelyhighoperatingc？St，2）thelackofpersonneland3）alongperiodfor  
discovenngdugongpopulat10nS・Sinceasmal1numberofdugongsinThailand，it  
mightbeverydifnculttoassesstheactualnumberuslngSyStematicmethodsuchas  
the丘Ⅹed－Width aerialtranSeCt・To conduct aerialsurveySuSlng aircra景forlong  
distanceareaanduslnghelicopter，PolarisFlyingBoat，microliteandballoonfor  
SurVeyOrStudyingdugongbehaviorinspecincareasarerecommended．  
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Dl唱Omgi皿Captivity  
PMBCisprobablythe負rstinstituteinThailandthathadinvoIvedinmarine  

mammalworksince1979・FourdugongshadbeenbroughttoPMBCduring1979－  
1982and30fthemsurvivedincaptlVitiesfor77－153days・Halq）hiklOⅦHswasthe  
Preference－foodspeciesforthosedugongsamongseveralotherofbringseagrass  
SPeCies（Boonprakobetal・，1983）・PMBChasoccasionallyreceivedtheentangled  
dugongssincethenandtheattemptstorearingthemincaptlVitieshadbeenconducted  
byBoonyanate（1994）andAdulyanukosolandPatiyasevi（1994）．  

Themaximumsurvival－keeplngPeriodfbracaptlVedugongwas200days■  
Overtheperiod，thedugongconsumedmainlyHoⅦhsfor6・7kg／dayinaverage・It  
gained15・5kginweightand2cminlengthduringkeepingtime（Adulyanukosoland  
Patiyasevi，1994）・Furthermore，thebreathingpatternofthiscaptivedugongwas  
ObservedandshownthattheaveragebreathingintervalwaslO2，5sec／timeandthe  
maximupldivingtimewas480sec（Adulyanukosol，1997）・Themqiorproblems  
COnCemlngthekeeplngdugonglnCaPtlVltyWere；fbods，Sizeandtypeofenclosures，  
lnJuriesin瓜ictedduringeatchingandtranSPOrtat10n，SuSCePtibilitytodiseases，and  
medicaltreatments（Boonprakobetal・，1983；AdulyanukosolandPatiyasevi，1994）．  

AgedeterminationofdugoTlg  
Dentinalgrowthlayersgroup（乱Gs）ofdugongtuskswer？eXamined如m12  

Strandedanimals（6ineachsex）forthepurposeofagedeterminatlOn．Bodylengthof  
thespecimensranged丘・Oml・60－2・73叫1andthetusklengthvaried＆oml．6－21．Ocm．  
TheGLGscountsrangedl－43forthe危maleand2－16forthemales．Theoldest  
femaleobtained丘omRanongProvincewas2・71minbodylengthand293kgin  
Weight・TheVonBertalan鱒grow血curvewascalculatedasthefo1lowingequation；  
L＝2・747（1－eXP（－0・265（A＋1・125））），WhereLisbodylengthinmandAisagein  
year（AdulyaImkoslefαJ．，1998）．   

Decrea5einnⅦmber  

Since60yearsago，localpeopleinRayongProvincehadki11eddugongsand  
COnSumedtheirmeatasforproteinsource・The丘shermenhadtochasethedugongs  
intoshallowwaterorrivermouthandhitthemorplerCedthemwithharpoonsuntil  
theydied・hthesouthernPartOftheAndamanSeacoast，鮎hermenusedtochasethe  
dugongsinto the shallow water together withanOPeration of encloslng net  
（Adulyamlkosol，1999）．  

Dugongs are no more killedforfood at present；however，they were  
OCCaSionallycaughtin且shinggears．Theyeasilydiedwhilebeingentangledin鮎hing  
gears，particularlyinvarioustypesofgi11nets．Theygeneral1ytriedtobe録eeand  
nnallydrowned・Forthecaseofbeingtrappedinsideastaketrap，theytriedtoleave，  
butalways got hurt by bambooand net ofthe trap and thenfinally died  
（Adulyanukosol，1999）．  

ThedugongshaveamaximumlongeⅥtyOfabout70yearsandaminimum  
PrerePrOductiveperiodof9－10yearSforbothsexes・Asinglecalfisbornaftera  
gestationperiodofabout13－14monthsandestimateofcalvinglnterValrangeS丘om  
3－7years（NishiwakiandMarSh，1989）．SincethelownumberofdugongsinThai  
WaterS，aSmal1numberofnewcalvesmaynotenoughtoreplacethelossrLumber．  
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Therefbre，the dugongsin Thai1and are considered to be criticalin danger of  
extinction．   

Analy＄isofstomachco11tent  
AdulyanukosoletaL（2000）hadstudiedthestomachcontents丘・Om6stranded  

dugongs，COllectedinTrangProvinceduringJanuary1997－Jarruary1999・Basing  
Physio／morphoIogicalcharactersofleavesandepidermalce11s，SeagraSS＆agments  
Wereidenti丘eddowntO SPeCiesunderstereo－andcompound－microscopeS・They  
reportedthatninespeciesofseagrasseswerefoundindugongstomachsandtheir  
biomassesweredeterminedintermsofdryweight，Thepercentagedryweightofeach  
SPeCies（eightoutofnine）foundinthestomachcontentswasasfo1lows‥Haloduk鰐  
ク加拘肋mdガ・〟〝加eⅣ叫0．S4一朝．99％，月α妙fお0Ⅶ鮎3．11－29．60％，乃α由∬ね  
力e〝甲rね如3・50－28・69％，q朋0ゐceα（C∫em血わ弧dCれ頭撒血呵5．06－42．52％，  
卿〟椚ブ∫Oe紳助刑0．42－22．39％，皿d励勉血∫αCOrOんお∫31．76－41．39％．The  
biomassofHalq，hih7dbc＊ienswasnotdeterminedbecauseofitsscarClty．  

In addition，algae wasfoundin almostal1stomachs but，interestlngly，  
POlycheatetubewasfoundinonlyonestomachinthevoidofalgae・Thecomposition  
Ofseagrassesfoundin dugong stomachs may be affbcted by the composition  
PreSentedin dugong’sfeedingground・The species ofseagrasspredominatedin  
StOmaChcontentsseemedtocoincidewiththedominantspeciesfoundintheseagrass  
areanea沌ytheplaceswherethestrandeddugongswerecollected（Adulyanukosolet  
αエ，2000）．  

CONSERVATIONANDMANAGEMENTOFDtJGONG   

Vision for future 

Atpresent，PMBCisacenterofmarinemammal（dugong，doIphinandwhale）  
researchinThai1and・PMBCisprepanngtoprovideanetworkofmarinemammal  
researchandconservationcovenngal1coastalprovincesofThailand・Moreoverin  
future，PMBCplanStOeXtendthisnetworktoSoutheastAsiareg10ne・g”Cambodia，  
Vietnam，Myanmar，Malaysia・Thesuccessofthesepurposeswillnothappen，ifthere  
isalackofthecooperationamongvariousgroups，forinstanCe，gOVemmentO伍cers，  
NonGovernmentOrganizations（NGOs），andlocalcommunities．  

Dugongfbedingsiteswillbejointlymanagedandprovidetourismbenefitsto  
COmmunities，localgovernments and the pnvate sector・Some ofthefo1lowlng  
COnServationandmanagementstrategleSareraisedaaerobtainlngthebasicbiologlCal  
informationofdugongs，   

ForThai1andIsdugongandthenation）snaturalheritage  
l・Tominimizethe負shinggears，Whichcauseharmtodugongsarounddugong’s   
fbedinggroundsuchasgillnets，鮎htraps，andillegal丘shingoperations．  
2・TopromotecertainfishinggearS，Whichdonotcauseharmtodugongsaround   
dugongフsfeedinggroundsuchassmal1traps（丘sh，Squidandcrab）andhandlines．  
3・Tobanthe丘shingoperations，WhichcausedamagestoseagTaSSbedssuchas   
POWerpuShnet負shery．  
4・TopromotethespecincareasasdugongsanctuariesofThailandsuchasTalibong－   
MukIslandsinTrangProvince，Sriboya－Cham－PuIslandsinKrabiProvince．  
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5・Topromoteanetworkofwell－managedmarineprotected areas，Whichwill   
COnSerVekeydugongfbedingssitesthroughthebothcoastlines（theAndamanSea  
andtheGulfofThailand）．  
6・Toprovideeducationandtoincreasepublicawarenessondugongandseagrass  
resourcesconservation．  

ForcommⅦnitiesIgOVermmentamdbusinesse5  
1・Environmentaltourismwillincrease，andtourism－relatedbusinesswi11grow，aS   
PeOPlecometoseereviveddugong－feedingslteS．  
2・Communities near dugongfeeding sites and habitatswi11eqoy sustainable  
economicbene且ts丘omboth負sheriesandtourism．  
3・Localgovernmentswi11commandmorerespectandbestrengthenedbybetter  
enforcementofthelaws．  
4・These喝raSSreSOurCeSandtheirbiodiversltyValueswillbemaintained．  

CONCIJtJSIONANDDISCtJSSION  

DugongsarerareandconnnedtosomeareasofbothcoastlinesofThailand．In  
theAndamanSea，theyhavebeenfbundalongthecoastfiomRanongtoSatun  
Provinces・IntheGulfofThailand，theyhavebeenfoundinseveralcoastalprovinces，  
namely，Chonburi，Rayong，Chantaburi，Trat，Chumporn，SuratThaniandNakomSi  
Thamm㌣at・Although，thesystematicandcomprehensiveaerialsurveyondugong  
POpulat10ninThaiwatershasnotbeenconductedyet，theyarebelievedtopresent  
moreintheAndamanSeathanintheGulfofThailand．  

Dugongsare sti11found at asubstantially highnumberatTalibong－Muk  
Islands7TrangProvince・ThisseemslikelybethelastplaceinThaiwaterswhere  
existsthelargeviablepopulationofdugongs▲Thus，itiscriticallyneededtoconserve  
andmanagethearea・Inparticular，theBshingpracticesthatmightcauseviolationto  
dugongsshouldbeeitherregulatedorprohibitedinthedugonghabitats・Dugongswill  
SOOnVanishfromThaiwatersifconservationstrategleSOfdugongarenotsucceeded．  
TherecommendedareastobeestablishedastheNationalDugongSanCtuaryarethe  
areasaroundTalibong－MukIslands，TrangProvinceandSriboya－Cham－PuIslands，  
KrabiProvinceintheAndamanSea．  
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FigtIrel・MapofThailandshowingthebothcoastlines；blackcircle   
indicatestheprovinceinwhichdugongshavebeenfound・  
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