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FORWARD   

わァCⅡAM  OFORGANIZINGCOMMITTEE  

On behalfofthe organizing comittee，Iwo111dlike to extend a warn  
welco皿etOal1participantS，Observersandguestsandthanksforyourkind  
acceptanCetOparticipatetheAsian－JapanWorkshop onCooperativeSea  
TurtleResearchandConser∇ationtoday．   

Itiswellknowthatsea turtles are describedasmigratory species ofthe  
regionandtherefbreitis a commonresourCe Ofthe regionalcountries・  
However，SOmuChin血rnationofseaturtleswerenotknown，partic111arlyon  
population，breeding ground and migratory pattem・Therefore the  
cooperativ6researchonseaturtlesintheregionalcountriesisneeded・In  
responsetosuchissueaprogrannewasestablishedcal1edtheSouthEast  
AsianSeaTurtleAssociatedResearchProgrammeinshortSEASTAR・This  
workshopiscarriedoutinordertoprovideasubstantialdataonseaturtle  
researchunderSEASTARprogranme．   

Duringthecomingperiodfromll－13December2001，WeCOngregateheret6  
1earnfromabout270ralpresentations・Theworkshopisconcludedwitha  
discussion session where the participantS WOuld choose to discuss the  
cooperativeresearchplaninthefuture・Aftertheworkshoptherewi11bea  
studytourtoseaturtlesitesinPhuket・On13Decemberwewi11visitthe8e  
turtle site on RachaIsland one ofthe sea turtlefeeding groundby our  
researchvesselChakratongTongyaL  

Ihopeyouwi11epjoythepresentprogramneoftheSEASTARwork8hop・I  
wouldalsoliketothankfundingfromJapanandal1yourParticipationthat  
maketheworkshoppossibletoday．   

Thank you ver3r much 

MR．S■UPOTCHAmORNm一   



FOmD   

bYSEASTARPROJECTDIRECTOR  

SEASTAR2000St．a加5Report   

The director of the Phuket Marine Biological Center，Mr．Praween  
Lynpsaichol，distinguishesparticipantS，1adiesandgentlemen・Ia皿deeply  
gratefu1tothestaffofPhuketMarineBiologicalCenterfbrarrangementof  
thismeeting．   

This prqject beganin1999by thefund ofXyoto Universityand Tokyo  
University．From2001，fortunatelythisprqiectissupportedbyAGrant－in－  
Aid ofMinistry ofEducation，Culture，Sport，Scienceand Teclm0logyin  
Japan（JSPS）．   

In1999theThai－JapaneSeCOOPPrativeresearchstartedonthe seaturtle  
researchandconserrvationwiththeo切ectivesthatarelistedasibllows：  

1．Migratory paths of adultfemale green turtlesin the Gulf of  
ThailandandtheAnda皿an昏ea，uSing satellitetrackingsystem・This co－  
researchis plainly carried out with Xyoto University，Sea T町tle  
Conser・VationCenter（MannaiIsland）andPhuketMarineBiologicalCenter  
（PMBC）．  

2．Monitoringofsandtemperat11reuSingtemperaturerecordingdata  
loggers in the nesting ground to esti皿ate SeX ratio of new－hatched  
individuals．Thisis supportedby Tokyo University，PMBC，and Mannai－  
Island．  

3．GeneticanalysesofthelocalpopulationstruCtureSOftheseaturtle・  
ThisresearChiscarriedo11tbyresearchersofPMBCandMannai－Island．  

4．CorrelationbetweenfishingefEbrtoftrawiingandthenumberofsea  
turtleby－CatCh，PrOPOSedbyDepartnentofFisheries，ThailandandXyoto  
U山ver扇ty．  

5．Developmentofascientificstrategyfortheconservation・Thiswork  
wi11becarriedoutbyal1participantS．   

Inthefirstyear，theco－Prqiectwasenphasi2：edonstudiesmigratorypaths  
andmonitoringofsandtemperatureinthenestinggroundofgreenturtle  
bothintheG11lfofThai1andandtheAndamanSea，Thai1and．Theseaturtle  
migratory paths were demonstrated in the internet at website 
http：〟bse．soc．i．kyoto－u．aCjp．In2000，Wefoundthetwodi鮎rentpopulations  
ofgreenturtle，betweentheG111fofThai1andandtheAndamanSeabythe  
Satellitetracking．   

SinceseaturtleextensivelymigrateswithinandoⅥ．tSideoftheregionand  
theresultsofourCOOPerationshowedthetravelingwaslongerdistanCethan  
haseverexpected．Therefore，intheyear2000，theco－Prqiectwasextendedto  
regionalcooperationsocal1SEASTAR2000（SouthEastAsianSeaTurtle   



AssociativeResearCh）．The extendingcooperationperiodswi11be ext．ended  
intotheyear2003bythefundofJSPS．Malaysiawasincludedin2000．And  
tothisexten七WeWOuldliketowelconeCambodia．andVietnamtojointas  
well．   

Consideringthatthesexratiosofthehatchlingseaturtlesaredependenton  
thetemperature，thusmonitoringofsandtemperatuteinnestclⅦtCheswas  
measured throughthe nest．ing season bothinthe伽1fofThai1and，the  
AndamanSeaand So11thChina Sea．The sand te皿Perature data wnlbe  
avai1abletoestimatesexratio，hatchingratioandescaperatiofromnesting  
beach．Theyarethefundamen七aldatafbrmanagementofthehatcheries．  
SurveyingofseatTrrtlene8tingn11mbersinvariousnestinggrolユndswi11be  
COntin110uSlymomitored．Thegeneticanalysisistheoneoft，hemoste蝕ctive  
forstudythepopulatio】1StruCture．AhundredofseatIurtletissueshavebeen  
COllectedfromvario11SneStinggroundforDNAanalysis．DNAanaly8isofthe  
tissuewasexaminedatⅨyotoUmiversityin2001．Twodi董艶rentpopulations  
betweentheGulfofThai1aJ）dandtheAndamanSeamaybeseparated．  
I）ataofshrimptrawlingactivities werealso collected．The dataoffishing  
locationfbunditstendencytosuperimposeonthemigratorypathsandmay  
used to deterninethe pos＄ibility ofby－CatCh turtles．In addition，fbeding  
groundsuchas sea grassareaSwi11be estinatedasitharnomizes to the  
migratorymovementofthetrackingdata．   

Thisworkshopwi11certainlyencourageourcd－reSearChactivitiesinvarious  
aspectsandtheconclusionemichesourfutureCOOPeration．Ihopethatthis  
WOddalsobethegoodti皿etOupdateourselveswithnewkn0wiedgeand  
reviewourefEbrt払rmoree鮎ctivecooperation．   

DR．W皿USAMOTO   
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byDIRECTOROFPHtJEETMARINEBIOLOGICALBEmR  

Professo；sakamoto，Dr．Tatsukawa，DrArai，distinguishparticipantS，ladies  
andgentlemen，ⅠwishtoextendawarmWelcometoallofyouonbehalfof  
thePhuketMarineBiologicalCenter．   

Thankyoufbral1thereportsandprogressinvario11SaSPeCtSOfseaturtle  
researchandcon8erVation．Itislearntthat，aSyO11mayknowSoutheastAsia  
accommodatesvariousspeciesofseat11rtles．Howeverthepopulationsofsea  
turtleshaveseverelydeclinedinmostpartOfthewodd．InThai1andthere  
areeVenCOnSideredtobeendangeredspecieswithpossibleextinctionina  
fbwyears．Thedeclinationisca11Sedbyvario11Sfhctors，thegreatestthreats  
todayarerelatedtobu皿anandtheiractivities．Simi1arthreats㌫ealso  
happeningwoddwide．Thereforeconservation＄trategieshavebeeninitiated・  
Ibelievethatconservationprogrammealreadyexistedin竺OStCOuntries，bu七  
satisfhctoryresulthasnotbeenachieved・TheDepartmentofFisheriesof  
Thai1andhasseriouslyconcernedinseatllれ1eresearchandconservation・In  
thisregard，PhuketMarineBiologicalCenterasagovernmentagenCytakes  
responsibility to cover theAndananSea，While the MannaiSea Turtle  
ConservationStationcoverstheGulfofThai1and．S11Chimplementationhas  
beenkindlyassistedbytheSeaTtⅣtleConservationPrq3ectofRoyalThai  
Navybothinthe駄11fofThai1andandintheAndamanSea・TheRoyal  
ForestryDepartmentandsomeNGOarealsofu11yackn0wiedgedtoassistin  
theprqject．Consideringthefactthatseaturtlesarecomnonresourceofthe  
regionthus，COOPerationwithintheregionandinternationalbasi8＄hould  
also be stressedand pri0riti2；e．Itiswiththisunderstandingthatled to  
establish皿ent Ofthe SEASTAR prqject．The prqject need8greaterjoint  
regionalcoordination of research activitiesin order to provide overan  
prospectsofthepopulation，breedinghabitatsandmigratorypatternOfthese  
pqticularseaanimals・Ireal1yhopethattheworkshoppresentationand  
di＄CuSSionwouldfacilita七eeXChangingexperienceandknowledge．Itisalso  
hopedtocleadyidentifythecooperativewotkintheregionandanetworking  
COuldbemorecloselyachieved．   

Final1y，withmycongratulationtotheworkyo11havebeenachievingonsea  
turtleresearchandconservation．Andpleaseacceptmygratefu1thankstoal1  
financialorganizationsfromJapanWhomaketheWOrk＄hoppossibletoday  
andmayItakethisopport11nitytodeclaretheworkshopopen・   

MR．PRAl町EENLIMアSAICHOI．   
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ImODUCTIONTOTHEPHⅧETMAmBIOLOGICAL  
県下S下：ÅR（11PROJl】ぐ1、S  

蝕potCbantmp8m革〆  

P地tM血豆旭Bido如dC餌ねちRO．餌6qpb止虎83000，Th扇Iand・払  
Ⅱ柑崩：S血0．tb   

PhtiketMarineBiologicalCenter肝MBC），DepartmentofFisheries，Mini8try  
ofAgricultureandCooperative＄WaSeStablishedunderbilateralagreement  
betweenThaiandDanishgovemnentsafterthe5thThai－DanishExpedition  
operationalongtheAndamanSeacoastofThailandin1966・ThePMBC（8・4  
hectareS）locates atthesouth－ea或OfPhuketIsland，LaemPanWa，Muang  
District，PhuketProvince・Inthepast，theCenterhadreceivedsomeDanish  
contributionintermofconsultancyandoccasionalteclmicalassistanCeand  
training．TheThai・Danishcooperationwasendedattheendoftheyear2000・  

TheobjectivesoftheCenteraLretOCarryqutreSearChinthe丘eldof  
marinescience，inclu4ingfisherybiology，OfthecoastalwatersofThai1andto  
suchane如en七thaLttheknowledgewillbeuseful飴rthedevelopmentand  
conservation ofliving resotminthese waters tothe bene丘t offuttm  
generationsandtopronotetrainingandeducationofstudentsandscientists  
bothThaiandforeigner＄inthefieldofmarinebiology・Thecenterpresently  
organizedinto7researChunits andladministrationmit・Therese甜Cb  
activitie8COVeral1aspects ofthe marine science8・Marine Endangered  
Speci由UmitistheoneofmainsuttiectresearChofthecenter・  

11   



THEROYALTHAlmANDSEATURTLESCONSERⅥmON  
INTHEANDAMANSEA  

Ⅵをnaijロ0皿－in  

Ⅳav由S匹血1W娩reGr011p，RoyalT上山Na▼又RO・Box21Sa地軸，  
Cb01b11d20180．Tba立and．   

InordertocelebratetheRoyalGoldenJ11bileeofHisMajestyKingBhumiboI  
Adulyadqiin1996，RoyalThaiNavyhadsetprqjeCtStOCOnSerVemarine  
naturalresourCeS．One of the target resources was sea turtles・The  
conservationofseattLrtleswasimitiatedinbothoftheGulfofThailandand  
theAndamanSea．InthegulfofThai1and，Seaturtles，eggswerecollected  
frommram，E－Raa，andJanIslands，Chonburiprovince・Theeggsthenwere  
hatchedand released．Totalnumber of50，939hatchlings was released  
dminglstJan11ary1995to31stDecember1996・IntheAndamanSea，the  
eggswerecollectedfromHuyongIsland（oneofSinilanislands），Phang－Nga  
province．Totalnunberof34，616hatchlingswasreleasedduring1995to  
Nove皿ber2001．The averagehatchingratewas about80％・Besides，the  
prqjectincooperatedwithPhuketMarineBiologicalCenter，hastaggedthe  
nestingfemaleswithinternalmicrochipsandexternalstainlesstagssince  
1997．Thetaggingresultrevealedthateachnestingfemalelaideggsevery3－  
5years．Ineachnestingseason，thetllrtlesspawn2・8cl11tChes・Theinterval  
between each clutchwaslO－16days．Further nore，Platforn tranSmitter  
teminals（ms）were employed toinvestigatemigration，feedingand  
residentgrounds．  
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THEROYALTHAINmSSEATURTLE（コONSERⅥゞrIONCEmR  

5凹・aSa瓦Cムaiァap血an   

RoyalTb由NaYy  

TheRoyalThaiNavy（RTN）beganSeaturtleconservationsince1950in  
manyareas，eSpeCial1yinthebayofSattahipwhereitssuccesswaslittle  
kn0wntOthe public．In1992the RTN stepped11Pits efR）rtwiththe  
appointmentoftheRTN，sm盆dtimeandcoastalenvironmentalconservation  
committeewithDeplltyCommander－in－Chief；RoyalThaiNavyaschairnan  
tooverseethematter．ThecommitteeestablishedaseatⅦ佃econservation  
centerandlaterpu・titundersuperVisionofthemarineliveconservation  
committeewiththe Hydrographic Departmentandthe Air and Coastal  
DefenseCommandbeingdesignatedtoactasthecenter，soperatingfbrces・  
Overtheyears，bothprivateSeCtOrandgovernnentSeCtOrhaveprovideda  
contin11algoodsupporttothisprq5ect．Thecenterplays avitalrolein  
hatchingeg訝SandlookingafterhatchhgsuntiltheyaregrOwn11PenO11ghto  
gotosea・Thecenterha8beenql出esllCCeSSfu1withitsoperation・Itcanset  
hatchlingsfreetoseaingreatnumberseachyear・Inadditiontothis，its  
activitieshavedrawnalargenumberofpeopleacrossthecountrytovisitthe  
centeral1theyearround・However，atPreSenttheAirandCoastalDefense  
C。mmandhas now assumedthe role ofthe RTN’s maritime and coastal  
environnentalconservationcomitteeafteritwasdissoIvedrecently．   

MissionoftheSeaTurtleConseⅣationCenter   

l．Toprotecthatchlingnests王brseaturtlesalongthecoastalareason  
isletsin thebayofSattahipandvicinity areas   

2．Toserveasanursingplace氏■r Seaturtlesofal1kinds collectedfrom  
variousconserved placesafteremergingfromtheireggs   

3．Toserveasasourcetoreleaseyoungturtlestothesafetyseawith  
m鋸d】nⅦnSⅦrdvd   

4．Toserveas＄OlⅣCeOfkn0wiedge andin血mationonthelifbcycleof  
seaturtles fbr theptiblicandinterestedstudentsand serveas a  
sourCeOfinspiration 氏■rthep11blicto protectThai1and‘snatural  
resollrCeSatSea   

Dil五c山desa皿dObstades   

l．Capabilitiesandfacilitiesofthecenteratpresentdonotsufaciently  
meettherisingdemandofitsoperationfortheincreasingnumberof  
eggs，hatch迫ng8andvisitors・   

2．Budgetisneededtoundergolargescaleimprovementtomeetthe  
demand．  
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SEATURTI．EMANDCONCEmONPROJECTAT  
PHRAmONGISI．AND，PHANG－NGAPROVmCE，TTW  

肋血caAureg夢  

Nawat冶S，0山ⅦS，ⅥaCorbe叫n，鋸犯63Can血8217（CO）21LIhbE一  
皿扇1：na油虫・COm  

PhraTi10ngIslandislocatedopthesouthwestcoastofmai1andinthe  
AndamanSea．Ti1eislandisamongthenainseaturtlenestingsite＄Ofthe  
coast．h1996aSeaMePrqiectwasstartedaimingtocollectscientific  
dataonthenestingpopulation，tOCarryOnaned11Cationalprogrammeinthe  
localschooIsandtoconductconservationawareneSSaCtivitiesanongtoⅦis短・  
Tbreenestingspecieswereidentified：01iveridley（Lepidoche157SOHncea），  
1eathetback turtle（DemocheLys coziacea）and green turtle（Cムe］onia  
nvTdas）．Themmberofnestslaideachsea50nrangefrom7to13showinga  
drasticdeclineofabout83％ confirmingthetrendreportedfrom1979to  
1990．Evenifthenunberofnestslaidwaslow，eggPOaChingwasfbundtobe  
oneofthemainthreats．Theprqiectactivitiesleadtotheeliminationoftbis  
problemin丘veyea指・Inthelastthreeyearsastudyonsexratioofolive  
ridleyturtlewasstartedlikewiseaneValuationofbeacherosionalongthe  
bea血es．The educationalprogra皿皿ein the schooIs was successfu1in  
providingconservationkn0wiedgetothelocalconmunity・Adisplayarea  
wassetupintheGBBresortoftheislandinordertocarryonconservation  
awmessactivitiesa皿Ongvisitors．  
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PRESEmS℃〟r【JSOFSEATtJRTLESINCAMBOD工A  

」円虚βereァⅣa地  

Dep訂t】nentOf加es，C曲M脚a仇㊧boh血1eom  

SeaturtlesstudyinCambodiahasj闇tbeguntOidenti＆species，habitats，  
andtoconserve．However，Seaturtlehasbeenregulatedandconser・Vedsince  
1975when Cambodia signed as a member ofthe CITES convention（7  
December1975）andaccededtotheconventionon 
Recently，Cambodia stilllack ofstudy，reSearCh as wellasinhrmation  
related to the sea turtle population statistic，neSting groundandtheir  
habitats．TilePrOteCtedareafbrseaturtleconsemtionisnotyetde丘ned・  
ThisduetotheDepartmentofFisherieshasnobudgetandfLndforstudying  
andreseamhing．  

鮎払r，仏e代We柁S血鮎朗byMr．To11dlSeangTam（1997）andMr・  
IngTry（1999）．TheirstudiesfbcusedatKompongSom 
brovincebyintervie一再ngfishermenWhowerelivingalongthecoastlineof  
Cambodia．Ti1eStudiesreported丘veexistingspeciesofseaturtlesi・e・01ive  
ridley turtle（Lepidoche］57S OHvacea），hawksbi11turtle（BhTetZnOCbe157S  
血bdcata），loggerhead turtle（Cue触Cuetta），greeT t血1e（CbeIonia  
zzlydas），andleathetbackt血1e（Democbelysco血cea）・Amongtheseturtles，  
0nlyhawksbi11andgreenttdehadoftenbeenfoundalongthecoasthe，  
especiallyKompongSomBayandsomeislands e．BIKohRong，KohRong  
Salem，ⅩohTang，andKohPringI＄1ands．Seaturtlesarealwaysdisturbed  
byfishernenbecau8etheislandsInentionedabovea代nOtOnlythehouses  
払rseaturtles，butalsorestingplacesforthefi＄hermen．Mostsea加Ies  
were caughtby co－incident（gi11net，hook81ine trawlingnetandbomb）・  
Fortunately sea turtle consunption in Ca刀nbo血ais not popular・No  
fishermenintendtocatchtheseaturtles．TheybelievethatitisbadlllCkto  
catchthem．Someti皿ethemeatofseaturtles evenharntotheirhealthas  
wellastheirlife．Besides，duringBuddhi＄nCere皿0mies，Cambo血analways  
releasesturtlesfortheirhappinessandluck  

Regardingseaturtleconser・Vation，theI）epartmentofFisheriesha8  
received tagging equipmentfrom SEAFDEC and the o孤cer8have been  
trainedformarineturtlestaggingandhatcherynanagementinMal？ySia・In  
managing，mOmitoring，PreSerVing and conservation seaturtle as wellas  
othermarinelivingre印nrCeS，Canbodia，eSPeCial1yDepartmentofFisheries  
need co・nanagement with other countriesin the region・Fund8 fbr  
conservationstudiesa代requeStedfromNGOsorinternationalorgamizations・  
SeaturtleconseⅣationisnotonlyimportantfor Cambodia，b11tfbrother  
countriesintheregionaswell．  
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THES℃〟rtTS，CONSEmON，ANI）MANAGEMENTOFSEATtJRTLE  
RESOtJRCEINMHOAPROVINCE，Vm  

p血五月b血肋血  

Dep訂tmentOf触braねResoⅦ個，bs加ゎ正Oce皿0痢01Ca血  
Ⅳhatran払Ⅵe血LE－m山＝仙on蝕vn工LⅧ   

Basedonpreviousstudiesandthedatain1998－2001inⅩhanhHoasea・  

This reportindicatedthatseaturtleinthi8areahas beendecreasedin  
nunbersofindividuals．Theincrea8ingcaughtnumbersofseaturtleyearly  
weremainlybelongtothegenus Chelonidae（hto2speciesHawksbill＆  
Greenturtle）．Duetooverexploitationforfood，medicinesandhandcrafts  
and environnentalpollution，nany SpeCies ofsea血rtle have beenin  
neadye血us也on．  

Makingaplanandstrategyinordertomanage，andconservationseaturtle  
resourCeinthemoste飴ctivewayhavebeensuggested．  
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LONGRANGE加ロGMONOFLOGGERHEADTURTLE  
mTHENORTHPACmCOCM  

Ⅵ匂土am5AXAヱばOTO  

G血bS血閃1正輌帥Ⅴ輌Eyob606一肌，J叩an，払  
md：血mob＠kais．kYOb．Ⅵ．aL†D   

Introduction：Thenestingbeachesofloggerheadturtlearedistributedalong  
temperate areainJapanarChipelagoin the North Pacific Ocean．New  
hatchedturtlesaretranSPOrtedtowardopenseabythehhioctmt．  
SomeofthemarriveatthecoastalareainCali飴rmia．After14to17yearS  
later，theyreturntOAsiasidetonestandarriveatthebeachwherethey  
the＝1Selve＄hatched．AdultfenaleturtleslandtQneStingbeadleVery2to4  
yeaLr＄intervals．We tracked post nestingturtles use by satellite tracking  
devicessocal1edm．Besidespost－neStingtracking，inter・ne8tingbehavior  
WerereCOrdedbyTimeDepthTenperaturereCOrderCrDTR）．  
METHOD：Postnestingmigration：Adultfemaleturtleswereattachedm  
atMinabecoastinWakayaznaprefectureOnJulya氏訂neStingin1995（1  
m，Toyoco工n，T－2038），1996（1，Toyo00m，T・2038），and1999（5，Telonies，ST－  
10）．Besidesthesefemales，Onem（T－2038）wasattachedtoadultnaleon  
JanuarylO，1996．Thi8turtle sentsignakuntilAugustl，1996．The other  
femalessentsignalsfromJulytoOctober．  

InterneStingbehavior：hter－n？Stingbehaviorwasmeasured 
COaSt．Femaleturtleslandtonesthgbeachinevery3to4timestboughout  
anestingseason．Ifwe attachdataloggersonthe carapace atthe丘r鈍Or  
SeCOndnestingperiod，WeCanreCOVerthosedevicesinthenextlandingand  
Obtained data successfu11y．These data were anabTZed toumderstand the  
COmhtionbetweenbodyte皿peratWeandambienttemperattm，diffbrence  
Ofbodytemperattmbetweenloggerheadturtleandgreenturtle．   

ResuIt：Twodi飽rentmigrationpathswere血undinthepostnestizlgturtles．  
One was  migration pathtoward the East China Sea，anOther was  
migrationpathtowardthe northemlPacific Ocean．The coursetowardthe  
East China Sea was8ePa∫atedinto two，One Wa＄SOuth western courBe  
PaSSingthroughtheEumshio，anOtherwasthecoursealongJapanIslands．  
Themifeeding ground ofloggerhead turtleis the East Cbna Sea．  
However remain turtles migratefor severalyearsin the open sea，the  
northemPacificOcean．Itissa姐thatthedifEbrentmigmtioncourseswere  
foundinadultseaturtles＄uChasgreenturtleandloggerheadturtle．Body  
temperatum ofloggerheadturtlesmaintainedseveraldegreeshigherthan  
ambientwatertemperature．Whenturtleencounteredthefrontalzonewhere  
highlywatertemperatu代diffbrenthori2X）ntal1y，thedivingrecordindicated  
rapid descending and ascending pattern．Tho錐Verticalmovements were  
repeated3to4ti皿eS untilbody temperatwe became higher than the  
ambientwatertemperature．  
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DEV丑LOPM：ENTOFAGPSARGOSPTT  

入b古口a女iAraiユノ＆足裏血放00no2）  

リG血S血00lor肋ma触，帥Vni▼erSit洗Ⅹyob606－850もJapm，  
arai＠i．k▼0反トme．iロ  

封Toyocomm血a血eq山pmtCoりL仏．   

IntheArgossystem，thelocationofplatfornterminaltransmitters（ms）is  
deterninedbycalculatingtheDopplerefEbctonreceivefrequencies onthe  
satellite．TheregularArgosprocessingsystemcalculatesplatfbrmlocations  
usingatleast払urmessagesfromam． Calculations comprise three  
stagesincl11ding geometricinitiali2Lation，location calculation properand  
qualitycontroloncho＄enpOSition．Tilequalitylevelis statedintermsof  
locationclass（LC）．TheLCssuchasI．C3，2，1，0，A，BandZarebasedon  
Satellite－tranSmitter geometry durihg satellite pa眉眉，nunber ofme＄SageS  
receivedduringthepass，andtransmitterfrequencystability．OftheseLC3，  
2，1andOmaybeprovidedonlywhenatleastfouruplinksarereCeivedon  
thesatellite；LCAoccurSWhenalocationisdeterminedfromthreeuplinks；  
LCBwhenalocationisdeterninedfromonlytwouplinks；andLCZwithout  
location data occtm when only one uplinkis received．＿LC30frbr＄One－  
standardJeviationaccuraCyOf150n；LC2，350m；LCl，1000m；LCO，A，and  
BcannotbegueLranteed．Inthesetwoyea指，WeemPloyed22msbothin  
Thai1and（9PTTsin2000andllPTTsin2001）andinMalaysia（2PTTsin  
2001）・ThetotalArgossatellitetran8missionfromPTTsamountedto7463in  
2000and5071in2001（asof21November）．TheLCobtainedfromthems  
issuznnarizedhere．In2000，LC3wasO．64％，LC2wasl．29％，LCIwas  
3．38％，LCOwas3．30％，LCAwas9．41％，LCBwas23．0％andLC Zwas  
59．0％．h2001，LC3was5．01％，LC2w鮎3．87％，LCIw鮎6．19％，LCOwas  
5．03％，LCAwasll．9％，LCBwas25．8％andLCZwas42．2％．Thesere凱止臨  
show thatalmost half ofthe transmission were only one uplink and  
deterninednolocation．Inotherword＄，WeWaStedalmostahalfofacharge  
払rArgossystemaswe11aslocationdata．htbisbackground，Wedecidedto  
develop a combined GPS－Argos PTT．The GPSisalso a satellite－based  
navigationsystemmadeupofanetworkof24satellitesplacedintoorbit．  
Sinceprincipalofthe GPSisbasedontlme not ontheDoppler e蝕ct・a＄  
Argos system，itdoesn．tneedmultiuplinkstothesatellite・Oncelocation  
data．areobtainedbytheGPS，themstoresthelocationdataontoinside  
memories．ThenthePTTcansendsomeinLbTmationincl11dinglocationand  
sensordataviatheArgossatellite．Evenwhenonlyonemes8agefromthe  
PTTis received，the accuratelocation canbe deternined．We aLre nOW  
manufacturingtwoprototype＄OftheGPS－Argosmtoperfbrnfieldtest＄．  
Oneisapottingtypefi11edwithepoxyresinwithca．190Ⅹ40Ⅹ38mn3and  
theotherisaLreuSabletypeb山1tinametalcyhderwithca．210mmx54  
mnindia皿etertOteStSeVeraltimes．Weplantoperformthe丘rst．trialin  
thenearfutureinTMand．hthetrial，WeeXPeCtatleastevery6ho  
obtainacctmtelocationlessthanlOm  
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EXPERm正ENTONDUM朋ⅣAmCHMmⅥⅧS且ATUm  
lN（－Å1り’n、†Tl‾  

且屯d血Cham血da，Ⅳarong肋d飢止＆  
βα辺dほi地点刀8月古びp  

Se8MeCom髄く瓜Sね叫M血Isl且nd，¶ユⅡ血01Ⅹr11m，馳血g  
District，Rayong21190．E一皿誠：Pannai＠loxinfb．co．th   

Sinceloss ofPlatform TranSmitter Teminal（m）from carapace ofsea  
t血1ecouldpresumablycausethemissingoftrackingsignal＄，払urdumny  
PTTsvnreattachedtotheturtlesincaptivitytoinvestigatetheirpersistence  
atMannaiIsland，RayongProvince，Thai1andduring2001．Techniquesand  
materials usedibr m attachnentwiththe experlmentalstocks were  
exactlyiden七icaltothoBeLbrfieldobservations．Theresultsshowedthatthe  
dⅥ皿mymS COuld stayin actonthe carapace，eVenthe shortestinthis  
experinentlongerthanthelastsignalsreceivedfromPTTmodelKiwiSatlOl  
in the Lield．Thus，it could be confidently presumedthat naterials and  
teclmiquesofattaclmentweresuitableandgoodenough払rfieldpractices・   

Ⅹeyword㌫錐a血1e，na伽m恥ほ工由比訂Tem山nd，血皿mymS  
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MIGRATIONPmOFPOST・NESTTNGGREENTtJRTIR，INTHE  
GUIFOFM，TRACmBYSAMm  

北d血Cbam血血〃，50皿dl扇加ゎnaェImpユノ，  
Ⅵ匂ねm5血oto・幻＆入bあuakゴA血βノ  

1）Sea¶ⅣtleConsem伝onS舶on，Depa血entofF由bedes，肋皿aiI瑚  
Rayong21190Tb曲皿d．Mm兄mi愈lo㍊n鮎．m血  

釘Gradnatesdl0010f地元山叫EyobU血豆奴Ⅹyob，JapmE一皿a址  

S8bmotd筏k飢乱b70血Ⅶ．相克  
3）GradmねSdl鵬1db血rma簸ちEyoto輌恥，J叩a皿」む皿は沈  
勇rai腐bre．smi．kvob．u．a仁山   

Study on migration patternOfpo8t neSting green血れ1esinthe Gulfof  
Thailmdwa8COnductedbyusingsatellitetelemetryduringtheyearof2000－  
2001．Ten turtlesfromthe eastern COaSt Ofthe Gtilfof Thailmd were  
attachedbyPlatformTrandtterTerniinalCPTT）duringthenestingseason．  
ResultsshowedthatmanyfbmalesInOVedfromtheirnestingareasteadilyto  
theneighbourwaterafterfimihednesting．TherearetWOdiabrentdirections  
of novement：the丘rst direction passedthe east coast of ThaikLnd and  
straighttoVietnanpeminsular，SOmeCrOSSdSouthChinaSeaandentered  
toZuluSeaofPhilippine8Water．The secondwaywentdowntOthesouth  
crosstheGulfofThai1andtoMalaysiapeminsular．ndstrialindicatedth  
fbmale greenturtles couldmigratelong distanCeSfromnestinggroundto  
theirhabitatswithinthe region．Thereis no doubtthat the collaborative  
WOrka皿OngneighbourCOuntriesisneeded伽rconsemtiononolⅡSeaturtle．   

Kbywords：greenturtle，Satellitetracking，migrationpattern  
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FEEDINGANDINTER・NESTINGGROtJNDSOFTHEGREENTURTLE  
NESTINGPOPUld∬IONATSIMII止∬ISLÅN刀S，M  

血刀廓ねt芯地Ⅵ唱ff皿aWO皿♂），蝕pofα1皿缶切pOrnβ〆ユ・），  
Ⅵ匂fam5占血amof♂ノ＆Ⅳobua女i血虚言ノ  

1）Ph止etMarineBiologicalCenter，RO．Box60，Phuket83000，Thai1and・E－  
ma址Eon虫iatk＠bo仙om；声曲Otb  
2）Gra血ateS。h。。1。rA如血twe，EyototJniYerSi奴Japa皿・E－m血＝  卿p  
3）GraduabS血00lofSo亡i山Ⅰ血aties，ⅩyotoVnive搾it洗Japan・E一皿8丑＝  
坤加   

Platfbrntransmitterterminals（PTTs）developedbyTelonicsandKiwisat  
companieswereemployedtommitorfeedingandinter－neStinggroundsof  
thegreenturtles（Chelonia皿ydas）nestingatHtlyOngIslands，Thai1and・The  
PTTswereattachedto8nestinggreenturtlesdl血ng2001－2002・Theresults  
showedthatduringinter－neStingperiodwhichlasts11ptOlOO days，the  
turtlesaggregatedmainlywithin27kmfronthenestingisland・A氏erthe  
lastspawn，theturtlesheadedtoAndamanIslandssituatedtothenorth－  
westofH11yOngIsland・Theyspentmorethanlldaystraveledover600km  
toreachfeedinggroundsar0undAnda皿anIslands・Theimplementationsof  
thisstudytogreenturtlecon8erVationarel）restrictionofsomefishinggears  
around30knfromHuydngIslandduringApri1－Ang（wbichisthe peak  
nestingseason），2）Co－OperationwithIndiatoprotectgreenturtleandits  
habitatsatAndamanIslands．  
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DNAANALYSISOFGREENTtJmINTTLAIm：  
APROGRESSREPORT  

属bng出afj石地ⅥⅦ比丘naⅥ70皿〆），50皿血由脆皿8月a和〆），  
肋abXh郎出ねβ）＆濫bl癖晦Ⅲが）  

1）Pb止etM血Biolo画Cen毎m血t83000，¶出血and・M  
kon望kiat k＠bo血m  

2）SeaT地Consem血瓜S軸D画entof輌血8iIslanも  
R且yOng21190Th由b皿d E一皿a址mむ皿触○・tb  
3）Depa血entofFi5beneちFae山中da輌EyobUnive軸S卸  
h帥606－8520，JapmM址0≦血it㊥kais・k▼Ob－Ⅶ・ae・b  
4）Laborab汀正M血S旭一e血tBiolognDi血正App払d  
BiosdenceちGr血也S血odばA紳e，Eyob606一別502，Japan・旭  
nab▼m◎k血．ac．わ   

Genetic struCture Ofnestinggreenturtles populationsfromthe East（the  
Gulf of Thai1and）and West（theAndamanSea）Thaiwaters has been  
analyzed．MitochondrialDNAhasbeenextractedfromthecollectedturtle  
tissuesumigpheno此uorofbrm・Sequencingteclmiquebasbeenperfbrned  
usingouterpriners（Gr舵n15552F“GTmCACACAAACTAACTACCT”  
and Green16300R“GTCTC GGATT TAGGG Gm GCGりandinner  
priners（Greぜn15579F“CTGCC GTGCC CAACA GAACA”and Green  
16087R”CCAGTTTCACTGAATCGGCA”）．  

Thepreliminaryresult（5individualsfromtheGulfofTMandand4  
individualsfromtheAndananSea）revealedthattherewas atendencyof  
separated populations・The result wasinagreementwith the sate  
tracking data（SEASTAR，unPublished data）・More sa皿plesfron both  
populationsarePlannedtobesequenced・Theconclusionisexpected  
avai1ableattheendofyear2002．  
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THETEACK［NGOFMARY；AJUVENILEGREENTURTLE  
RAISEDINC出叩爪Ⅶ門  

エie町方0（女Char女ユ），C血a皿肋g月e皿♂J，Ⅵ加am  
βa塵a皿0亡♂＆入bわua出Arai8）  

1）SeaMeResear血Ⅴ由仁（SEAmV），U血ⅦrSityCollegeofScieneeand  
恥ebnolo野Mdaysia，21030Ⅹ血aTbrengganu，M血y引a・  
2）Gradu＆teSchoolofAgriculttm，EyDtOUniversity，Eyoto606・8502，Japan・  
3）Grad11ateSchoolofIⅡ払rmatics，EyotoUniversity，Eyoto606－8502，Japa皿・  

Head－Startingseaturtlesisacontroversialconceptlargelyduetothepelagic  
natureoftheear1ylifestagesandlackofevidencethathead－Startedt血1es  
cansurViveinthewi1d．uponrelease．However，ifthepelagicphasecanbe  
circumvented，Pe血apstheywouldstandabetterchanCe・Totesttbis，afew  
greenturtlehatchlingswereraisedincaptivitytoanageqfthreeto丘ve  
yearS 

． 

fromtheirnatalbeachinRedangI81and，Terengganu，Malaysia・Oneofthe  
turtlei，a5year－01dnamedMary，WaSfittedwithaPTT（KiwisatlOl）to  
trackhermovements afterrelease．Shewasimitial1y seen exploringthe  
benthiccoastalhabitatwithoccasionalfeedingattempts．Thetracksrevealed  
thatshe stayedclosetoRedangIslandduringthe丘rst3daysfbllowing  
whichsheheadedo飽horeinanortherlydirectiontowardsVietnam・AfterlO  
days，ShereachedtheislandsofHonTho Chau，Vietna皿，andremained  
therefbr3daysbefbrecontinuingeasttowardsKoSamui，Thai1and・Abo11t  
90kmbeforereachingKoSamui，Shechangedcour8eandremainedo蝕bore  
movingnorthwestandsub8equentlyso－1theastuntiltrasmissionended・The  
transmissionlastedfrom13thSeptto3rdNovり2001i・e・aPeriodof51days・  
Overthisperiodshetravelledastraightlinedistanceoverl，200kn・The  
viabilityofhead－Startingturtlesforamoreextendedperiodof11PtOthreetQ■  
fiveyearSandthecontinuationandextensionoftheprq5ectpresented．inthi＄  
paperisdiscussed．  
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MOVEMmABHJTYOF00HA肝KSBmTm，  
INTHEOPENSEA，DETmBYSM  

50皿虚血肋乃aM犯p〃，鳳拒d血C血Ⅶd血daユノ，  
肋血丁如飢止awa勿＆軸足脇士引ユdが）  

1）Sea旭Com也onS軸Dep血ent正F軸M血瑚  
Ray（氾g21190仙・Mm舶○・也  
2）OeeanRe引は血bs地，叫or¶血yo，恥Jap“L  
旭b血b血u一曲0ふe．jp；ma地◎0止血わ  

SeaturtletaggingandreleasingprograminthedulfofThailandisoneof  
activitiesfbrconserrvationandmanagementCOnductedbyMannaiSeaTurtle  
ConservationStation，DepartmentofFisheries．Manycultivatedseat血1es  
are always preservedin captivity fbr reproduction and releasingfor  
increasedannmberofseaturtlestothewnd．In2001，Satellitetelemetry  
wa＄SerVedinthe study on movement ability ofhawksbi11turtles after  
releasedtotheopensea．Fourj11Ve血1eandadulthawk8billsaged4－12years  
old were deployedwith Plat払rm Transmitter Terninalm on their  
8arapaee・  

Signalobtained showed thatallhawksbills moved randomlyfor  
searchingonfeedingarea＄Onlyalongthecoastlineinthe11PPerOfthe（hlfof  
Thai1andwithinthewaterdepth1essthan20m．TheytraveledtoⅡ1any  
areaswithoutany directions througho11t2－3months．It seemedthatal1  
hawksbills could not decide to stay in any habitats. Swimming speed is 
approximatelyal1time O・5－2km／hrdeterminedonhighd？SS Oflocation  
accuraCySignal（LCl－3）．Sincethemovementofthehawksbillslookedin  
orderandcomplexity，thisdatareceivedfbrafewnonthsmightnotenough  
timefbrclearlyexplanationtotheirbehaviourintheopensea・   

Eeywords：hawksbillturtle，Satenitetelemetry，releasing  
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THERMONSHⅣBETWEENSHRm正PTRAWIGROUNDS  
AⅣDMIGRATIONCOURSESOFADtJ□rFMGRmTtTRWIN  

THEGUIFOFM  

Ⅳaqya鼠Ⅲ召Aユ），Ⅳobua出A血ユノ，Ⅵ匂ねm  
β血ot♂）＆Ⅵ匂Ⅲ1血t相加a皿ピノ  

1）Grad血Sdldぱb払nna点es，ⅩyobV輌耳yob606・8501，Japan，  
地＠bre．soe＿i血．血  

2）Grad血Sdl叩10f帥e，Eyo血糊  
3）Depa血entofFi血edes，M  

Study onmigration courSeS Oftbirteen adult fbnale green turtles was  
conductedbyusing8atellitetrackingintheGulfofThai1andduringtheyear  
2000and2001．Eleven七山1eswerereleasedfromK血mIsland，Chonburi  
Provinceandtheresttwoh汀tleswerereleasedfronMarmaiIslmd，Rayong  
Province．Themigrationcotusesofadultfbmalegreenturtlesweredivided  
intothreegroups・Three七山1esmigratedtotheSouthChinaSeaalongthe  
westem coast ofthe GulfofThai1and．Two t血1es migratedto Singapore  
alongthe westernCOaSt Ofthe G山fofThai1and・h these two groups，  
migratingalongtheeastemandwestemcoastalarea，the土urtlesmigrated  
inthecoastalare鮎1essthan40kn致ommainland．Intherestgroup，three  
turtlesstayednearthereleasedpoint，Whichmaybenestingsites・Al1the  
t血1es5WamVerySlowlyrangingfroml．7to2．5kn／daywhentheyseemed  
tobestayinginseagra8Sbedsfbrmorethanonemonth・Theseagrassbed8  
werelocatedintheveryshallowandverynearcoastalareaS・Ontheother  
handthemigratedfurtherinthe deeperandfurtherfrom theland・  
Especial1ythet血1esmigratedfhstrangingfrom42to53km／dayacrossthe  
So11thChinaSeawithmorethan100mindepth払rmorethanOnemOnth  
sincetheyseemedtoreachtheirfeedinggroundsassoonaspossible・  

DepartmentofThailandreportedin1996thatfishinggroundsofthe  
trawispread o11tlOO kminfront ofthe shorelines・Thaigovernment  
prohibitedal1pushing netand pul1ing net8within3，000mfrom the  
shoreⅡne＄inordertopresezvethecoastalfisheriesre80血℃eS・Thefisbing  
groundswererangingfrom12to45mdepths，mainlyfron15to25mdepth・  
Ontheotherhand，thedepthofthevegetationof8eagraSSbedsastheturtle  
feedinggroundswithinadepthoflOmwastooshallowtooperateshimp  
trawi．Themigrationcotusesofadultgreent∬tlesoverlappedwithshrimp  
trawiashinggrounds，butthes飽graSSbedsⅦもeretheturtlesseenedto  
staywereoverlappedwiththeareaswheretrawi丘shingwasprohibited・  
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SEXRATIOOFrLATCmGGREENTrURnWRELmVmTHNEST  
TEMPm  

肋id裏コもtg血Ⅵ職ユノ，鳳缶虚血C血d血da勿，  
So皿血肋皿〆）＆軸足加b由udaユ）  

1）000anRe血血s☆鴫U血ve画ばn血yo，恥kyo164－8689，JapaェL  
旭ね地∇a＠od．u一独▼0．ae」ロ；m血k＠0正．油虫▼0．aLb  
2）SeaTtLrtleConservationStation，DepartnentofFishenes，MannaiIsland，  
Rayong21190旭皿＆Mm鋸mai＠lo力餌  

Ⅰ血oduction：Sexratioofhatchlinggreenturtles，Cheloniazzlydas，Changed  
seasonallyaccordingtoairtemperatu代SinThailandandtheratiointhe  
nestunderthe shade condition becam色lowerthanthatunder sunlight，  
becauseofhighnesttemperatureSCratstikawaetal；2000）・EfEbctsofnest  
temperature＄On SeXニratio of hatchling green ttdes were examined  
furthernoreby丘eldexpennentsin2001．   

M如erial＄andmethodB：Nineclutche8（85to128eggs／nest，）werernsdto  
testhatchingprocessesandsexratiosofgreenturtleunderfiveexperinental  
conditionsonnesttemperaiwesontheK血Island，Thai1and，duringMay  
to september2001．A styrofoa皿box（SB）in a room was one ofthese  
conditions．Threeexperinentalshadepenswithdi鮎rentplasticnetroof（5m  
x4minwide）werebtdtseveral1yonasandybeach・Thelightintensityon  
theareawithlOO％shadenet（u）was3－11％ofthesunhghtintensity（about  
lOO，0001uxe＄atnOOn，May），70％shadenet（MI）8－23％，and50％shadenet  
（HI）23－33％，reSPeCtively．Lastonewasunderthesunlight（SL）・Bothsand  
tempera血res besidethe nestand nest temperatwesin the nest were  
measⅦ℃dbytemperaturedataloggers（StowAmyTidbiT）・  
Note：TwoclutchesofAugustandSeptemberbirthareunderexaminationsof  
SeX．  

Resl山ba皿ddiscu占Sions：  

1）SandteznperatureS：TheaveragetemperaturesofS写，LI，MI，HI  
and SLwere283℃，29．5℃，29．5℃，30．1℃and32．1℃，reSpeCtively・The  
temperatureincreasedasthedegreeofshadedecrease＆  

2）Themiddlethirdofnesttemperature8（MTN¶：TheaverageMTNT  
ofSB，u，M，HandSLwem28．0℃，30．3℃，30．8℃，30．9℃and．32．7℃，  
respectively・Thetemperattmincreasedasthedegreeofshadedecreased・It  
wasneadysameresultsevenifthe丘rstthirdofnesttenperatureWaSuSed  
hsteadofMm．  

3）Hatchingrate：TheaverageratesofSB，HI，MLHIandSLwere  
45．3％，83．4％，91．2％，91．8％and・83・3％，reSPeCtively・Theratehadatendency  
ofincrease as anest temperaturehadincreased・The rate mayhave the  
坤e或vd血eⅥnder32℃．  

4）Sexratioas％female：Theaverage％鮎maleofSB，H，MI，Hand  
SLwereO，36・5，68・3，68丁3andlOO，reSPeCtively・Theratioincreasedasa  
nesttemperatⅧ陀hadincreased・Theratiobeca皿enOrethan50％whena  
nesttemperaturehasgoneuphotterthan30．5℃．Sexratioofhatchling  
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greenturtles maybe estimatedby a nesttemperature meaSuredusinga  
temperaturedatalogger．   

Keywords：green turtle，hatchingrate，SeX ratio，neSt temperatl汀e，data  
logger  
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DIVINGBEWOROFI．mRBACKTURTLEINFRENCHGUIANA  

月i（ゴ毎iコもna塵aユ），Sandraf■erwoJi2ノ，Ⅳ0加ほ彪A血ユノ，，  
鞄g11bi女0馳fog）＆アエe鳳】b血ダ）  

1）GraduateSch00lofInfbmaLtlCS，EyototJniversity，Ⅹyoto606－8501，Japa皿，  卿jp  
2）CNRS／CEPE，23rueBecquerel，67087Stra5botrrgcede＝02，Fzuce  
3）NatlOnalInstihねofPolarReseareh，Tb】こyO173一さ515，Japa皿   

French Guianais the mostimportant Leatherback turtle（DenzlOCheLYS  
cozjacea）nestingzoneofthewoddwhere40％oftheworld－sleatherbackare  
nesting．WithinFrenchGuiana，90％ofal1Leathetbacknest8arelaidon  
Yalimapobeach・Formorethan20years，SCientistsandvol11nteerSfrom  
more than25countries have workedwithinthe Kawana marine turtle  
prqject，Ofwhich main activity has been the nuznberingand tagging of  
leathed）aCks．However，the detai1infornation aboutthe divingbehavior  
duringtheinterneStingintervalhasbeenpoorlydescribed，Principal1yasa  
resultofthedifncultiesencounteredinmomitoringturtlebehaviorinthesea．  
Thepresentstudydescribestheuseofarecentlydevelopedelectromicdata  
loggerand ARGOS system，tO Obtain simultaneOuS reCOrds ofswimming  
speed，depth，forelimbbeatingactivityandmigrationrangeOfleatherback  
turtles∴Mostoftime－depthpro丘1eofleathetbacksassumedaVshapewitha  
shortbottomphaseduringinterneStingintervalswhichlasted9－11days・  
General1y，divedepthsofhrrtleswerelessthan30mandthema嘉mⅥ皿dive  
depthwas83・7m・ThedepthofneutralbuoyanCyOfturtleswasestimated  
between15－20m．Thedivedepthofturtlestendedtobedeeperwhilethey  
showedhori2：Ontalzigzagmovements・The払relimbbeatingsdmingthedive  
cycle were appro血ately O・2HZand did not decrease even dmingthe  
bottom phas寧．Theresults ofthe studyare discussedinrelationtothe  
払ragingbehaviorofleathetbackturtlesduringtheinterneStingintervalin  
FrenchGuiana．   

Keywords：Dermoche＆scoriacea；intemestinginterval；datalogger；ARGOS；foraging  
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ANAIXSISOFTHEBEHAVIOROFSEATtJRTIRSBYUSINGMRDAm－  
LOGGERS  

皿むgn揖】あぶ鮎daユ），Ⅵなtarlユβa女a皿OtO2），朗bblIa出  
Araiβノ＆月由Ⅶム止0肋βuda4）  

1）FactiltyofAgriculttlre，EyotoUniversity，Ⅹyoto606－8502，Japan，  
yo血i血＠b曲・jp  
2）Grad11ateS血00lofAgnculture，KyotoUniver畠ity，GradtlateSchoolof  
Agrict11ttm，KyotoUniversity，SakyoJk11，Ⅹyoto606T8502，Japa皿・E－Znai1：  
sakamob＠kais・kyob一札ae」p  
3）GradⅦa也Seboolofbぬmatics，EyotoU血ve田ity  
4）AleeElecbonicsCo．，Ltd．  

Itisdifaculttostudythebehaviorofmarineanimalsincl11dingseaturtles，  
since they spend mostoftheirlifeunderwater・However，tO Study the  
behaviorofmarineanimalsisveryimportanttO COnSerVetheirresourCeS  
especially endangered specieslike sea turtles・Recently，remarhble  
teclmdlogicaladvancesin aninal－Carried devicesincl－1dingmicro data  
loggers，ultrasonicbiotelemetry，andplatfomterminaltransmittershaveled  
to newkn0wiedge about the behavior ofaq11aticanimals・We are now  
developingnewdevicesto measurethebehaviorofmarineanimals・The  
deviceisaMRlogger．TheloggerhasInagnetO－reSistiveefEbct（MR）sensors  
andaccelerometers．TheMRsensordetects3－Dmagneticfieldtotransforn  
into3－I）direction data．Combing3－D directiondataand3－Dacceleration  
data，WeCaneStimate3－Dpo＄itionofanhals・Inthisstudyweconductedthe  
field tests ofMRloggers using adult sea turtles・The丘eld tests were  
executedinbreedingpondattheSeaTurtleConservationStationsituatedat  
MannaiIsland．We attached aMRlogger ontwo captive adulthawksbill  
turtles（Eret皿OChe］37S血bzづcata）in12：000nSeptenber25，andwerecovered  
loggersin9：000nSepte血ber27・Three－directionalmagneticfieldandtwo－  
directionalacceleration were obtainedfor over43hours．In addit．ion，We  
measureddepthandtemperatureSimultaneOuSlyusingmicrodataloggers  
（MDS，Alec Electronics Co．，Ltd．）．In this experinent，turtles exhibited  
diurnalandnocturnalbehaviors．Turtleswereactiveindaytime，Whilethey  
showedlittlemovementinnightti皿e．  
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EFFECTSOFDETERMIMGROWTHONPOPUIATIONDm加ⅡCS  
OFIlÅWXSBImTm  

馳n－ゴd逼思ゎ血a＆月か0刀1日肋由ロda  

OeeanResearehbstitub，Vniversi申OfTokyo，E－ma丑：eb血－  
bkyo．acJp   

Pop111ationdynamicmodelofwi1dlifea血alsdependsongrowth，Survival  
andreproduction・Ingeneral，itiskn0wntObetwowaysofgrowing・One 

． 

otheris．．indeterninate growth’’，Which they continue to grow a氏er  
maturation．In this st11dy，We made two pop111ation dynamic modelsfor  
Hawksbi11turtles（Eretznoche］57Siznbdcata）1ivinginCubanWaterS■inviewof  
deteminategrowth（modelA）andindeterninategrowth（皿OdelB）．Wetook  
somebiologicaldata（growthrate，mOrtalityrate，therateofmaturity，etC・）  
fromsomeliterature＄，andmadematriⅩmOdels．Wecomparethedi飴rence  
ininpacts ofharvest on population dynamics betweenthe two models・  
Setting the values of parameterS tOfu1fi11theinitial conditions，and  
calculatingtheestimatedpopdationsize，theresultsshowthatmodelBis  
liablet，Ounderestimateit．Thisindicatesthatiti8neCeSSarytOCOnSiderthe  
growthpatternWhenyo11eStimatepopulationsizeandimplementwi1dlife  
management．   

KeyvordB：deteminate growth，POpulation dynamic model，Hawksbillturtles，wi1dlife  
management  
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ImRACTIONSBETWEENFISHINGGEARANDSEATURTLES  
INTERENGGAⅣU  

風見C月AⅣ＆毘C．ム工EW  

SeaTurtleResearchUnit（SEAmU），FacultyofSciencea皿dTechnology，  
Universi吋C011egeofSdenceandTb血0logy（ⅩUSTEM），21030Ⅹ血a  

TbrengganⅦ，北山aysh   

Atotalof222鮎hermenOPerat．ingtrawinets，PurSeSeines，longlines，hook  
andline，drift几rammelnets，raynetS（plユkatpari），fishtraps，liftnetsand  
beachseinesfromdifEbrentpartSOfTerengganuWereinterviewedin1995to  
providesomeinsightsontheinteractionsbetweenthesegearandseaturtles  
inthestate．Thefinding＄indicatedthatahigherproportionof鮎hermen  
OperatinginlocationsnearnestingbeachesreportedincidentalcaptureSOf  
seaturtlesintheirnetsfrom1990－1995．Exceptfbrhookandlineandlong  
lines，allothergearswerereportedashavingcapttlredseaturtle＄intheir  
pastoperations．Ratesofcapturein1994／95inbeachseines，li氏nets，PurSe  
Seines，raynetS，trawinetsand丘shtrapswerel．75，0．36，0．26，0．22，0．2and  
O．07turtlesperfishermanPeryearreSpeCtively．Tllrtles caughtinbeach  
Seines，1i氏netsandpurseseineswerereportedtobealiveandrelea8edwhile  
thoseca11ghtinraynets，traWIsandfishtrapswerereportedtobedead．An  
theturtlescaughtwerereportedt，Obegreenturtlesandcapturesoccu”ed  
betweenthemonthsofApri1toOctober．In1995，itwasestimatedthatal1  
trawinetsinoperationinTerenggan11Catlghtandkilledatotalofabo11t50  
greenturtles．  
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ANINTER－NESTINGMOVEMENTOFTHEFEMAI．EGREENTURTLE，   
（三だE乙α旧AA伽STUDIEDBYSAmMTETELMTRYATMA  

DAERAHSANCTUARYA4AmIA  

Jb毘止血，jこユ），β出血，エユ），βa女a皿Ofo，Ⅵて2），血由，Ⅳ．β）  

＆血皿aガ，肱ユノ  

1）M血色F由beryRes01汀eeSDe▼elopmentandManagenent  

DepartEnent，SoutheaBtAsianFisheriesDevelopmentCenter（SEAFDEC）  
Cbe皿de血g21080EⅦda恥代ngganu，恥renggann，Mdaysia  
2）GradnakScbo0lorAgrlCdtwe，EyototJndversi玩Eyot0606・8501，Jap且n  
3）GraduateScho01ofhfornatics，EyotoUniversity，E＄OtO606－8501，Japan   

A董bmalegreent11rtle，Chelonia皿ydaswastrackedwithsatellitetelemetry  
atMa’DaerahSanCtuaq，Malaysiawiththeaimstostudyherinter－neSting  
movementandtousethein払rmationformanagementpurposes．APlatform  
TranSmitterTerninal，m（KiwiSatlOl，＃09727）wasfitted on afemale  
turtle，MeluraftershefimishedlayinghereggsonJuly19，2001forthefifth  
time．Thelocation，Surfacetemperatureandsurfacetimedatawerereceived  
fromNOAAsatellitesviatheFrench・basedARGOSCompany．pataCOllection  
todateindicatesthatthesignalshavebeenlasttranSmittedonAngu・St31，  
2001givingthetotaltrackingdurationof43days．ThetranSmissionsended  
after43dayswasprobablyduetothemwasnotfunctioningorsomeother  
reasons．Analysi50fthe satellite data suggeststhat MelurOCCuPied the  
O飽borearea Close to her nesting beach while completing herlast three  
Clutchesofeggs．Theobservedinter－neStingareawaswithintherangeof7．7  
nm（14．3km）0飴hore，and6．4nm（11．9kn）and2．2nm（4．1km）to the  
northandsouthofthebeach，reSPeCtively．Thespeedoft11れ1edminginter－  
nestingmovementwasrelativelyslowandvariedbetweenO．05knnltOll．70  
MlwithanaVeragel．17km瓜Thisstudyhasmanagementimplications  
asitrein払rcesotherstudies whichshowthat greenturtlesutilise coastal  
Shallowareainthevicinityofnestingbeachd11dngabreedingseason．The  
resultsalsohigldightpot，ential0飽borearea OfMa’Daerah sanCtuaryfor  
PrOteCtion．ItisrecommendedthatmorePTTs to be employedin orderto  
gama COmPrehensiveinlbrmation beforeitis丘nalized fbr management  
decision．   

Eey・WOrds：Satellit・etelemetry，Greenturtle，Chelo血azzlydas，inter－neSting  
movement，Ma’Daerahsanctuary．  

32   



ANAI）APTTVEMANAGEMENTSTRATEGYFORHAWXSBIILTUm．  

月iroJⅦ出加k短u血＆息h血一i血Eb血a  

OceanReseardlInstitub，Universi吋OrTbkyo，E一皿a址ma短n血＠orLu・  

血如ro・aⅦ   

TherearemanytyPeSOfuncertaintiesinpopulationmanagement；absolllte  
and relative stock size，geエ1etic stmcture，1ifb history parameterS，  
exploitationrateandenvironmentalfactors．Underaconstantharvestrate  
policy，theriskofstockco11apseisnotnegligiblefromprecautionaryPOintof  
view，eVen11nderverysmal1catchq110ta．Ifwemonitortrendsofrelative  
StOCk sizeand change catch q110tawiththe populationtrends，theriskof  
StOCk collapseis kept to be su伍ciently smal1．Thisis cal1ed adaptive  
management．Althoughthe magmitude ofrisk depends on population  
dynamicmodelsweadopt，WeShowdifEbrenceintheriskandexpectedyield  
amOngCOnStantharvestratio，adaptivemanagementandzerocatchunder  
thewiderangedfscenariosinabsolutestocksizeandlifehistoryparameters．  
ThekeyfactorthatdiminishestheriskandincreaseyieldistheaccuraCyOf  
relativetrendsinstocksizeestimation．Themonitoringprocedureormethod  
Ofestimationshouldbeconsistentthro11ghoutyears．   

Keywords：pOPulationmanagement，mOmitoring，risk，StOCkcollapse．  
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FTSHERYRESOURCEMANAGEMENTANDmNm⊥  
PRESEMON：INSmONALCOMR亀RISONBETrWmUNITED  

潤AmJAnlN  
此fmf血旭丘血が），Ⅵ匂ねmβ血0ね2ノ＆  

入bbuakiA血β）  

1）Grad血S血00lorF皿n出道En血合n也1S血晦E画UniⅥ痢  
帥606－8501，Japan，m肋血止血▼OtOⅧ．紬  
2）Gr血bS血001ぱ帥e，ⅩyotoUniversi申  

8）GradnaねS血0010f地ma血ちⅩyobU画   

hstittrtionalConparisonofFisheryRe紺tmMaAagementS：Firstly，fishery  
institutionsinU．S．andJapanare rOugh1yintroduced．In U．S．，basical1y  
everycitizenhascon皿Onrightsoffishingonthe8ea（comnunepiscarium）．  
Sincemid90s，however，IndividualTransferable Quota（ITQ）systemwas  
introduced to sone ofoceanfisheries．On the other hand，mOSt Ofinlmd  
丘shery activities（atriversandlakes）are reStrainedby exclusive丘shery  
dghts．  

InJapan，almost no commercialfishery canbe operatedwithout  
鮎beryrights orlicenses．Fi＄heryrights are entitled by governors ofthe  
WaterSundertheirjmisdiction（inchdinginlandwaters），butthegovFrPOrS  
have to hear the opinions of the Fishery Adjustment Commissions 
be魚rehand．In addition，the FisheryAdjust皿ent Commis或dns，Which are  
mainlycomposedoflocal鮎hermen，playthemainrolein丘sheryre  
managementinJapan．  

In U．S”fishery resotm nanagementS（and environmental  
preservations）are fundamental obligations oflocal or／and federal  
govemnents．This jlddical relationship between citizens’rights and  
gtrvernnentS’obligationiscal1ed“PublicTruSt”．   

Pub追cTn退tDoctrineandE血mentalPresemti9ninU．S．仕deasand  
廟）：Here，thehistoryofPublicTru如Doctrineissumm血ed，andthen，  
twoi皿pOrtantpreCedentsandacharacteristicfeatureofAmerican1awsuit  
SyStem（theCla∬ActionSystem）etrepresented．  

Thefirstprecedentis Mono Lake Case，Whichis a disp11tebetween  
naturalresourCe uSeand environmentalpreservationin U．S．The Second  
example of Public TruSt Doctrineinuseis relating to Umited States’  
‘EndangeredSpeciesAct（ESAY’．Inordertoprotectsmallfish（SnailDarter）  
habitats，COnStruCtionofadam，Whichwasnear1yfini＄hed，WaSSuSPended  
accordingtoESASection7（a）（2），CrellicoDamCase）・  

Final1y，AmericanESAandcorrespondinglawinJapanarecompared，  
WheretheroleoftheClassActionSysteminenvironnentalpreservationvdl  
beanalyze＆   

F血eReseamhPlanぷFinal1y，0urreSearChinteres短andfu血replansare  
pre聞nte孔  
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BIOTMTEYmYONMAmLⅣESUSINGCOI）m  ・mMCTRANSm  
肋mi血腫ね皿mユ），朗bbua出A血ユ），‰l相加  

且缶t皿agがノ＆陶土amβ血ot♂）  

1）G血S血0010f輌Eyob加i玩帥606－8501，J叩an，  
miぬ】nWa＠bre．soe．i．kYOゎー℃La止．†D  

2）Fa血1申げ榊如Ⅹ血bUnive励  
3）GradnabSd10d正抽EyobVnive摺i辱   

Radioandultrasonicbiotelemetrywereemplqyedtomeastmthemarinehfe  
behaviorsince1960’s．Theperfbmanceofthemwasimproved由ncemicro－  
electronics teclmologies were developedrapidlyinthese severalyearち．We  
employed codeddtrasomictransmitters（V8SC牒L，Vemco Ltd．，Canada）in  
Orderto track manyfish simultaneOuSly．Anultra帥nic coded transmitter  
WaS8．5mn diazneterwith25mmlong and weighed2．2ginwater．The  
trandtterwa＄uSedtotransmitconplexcodesofuptosixpulses．Wecan  
Chase after up to256diffbrent丘sh usingthe transmitters on the same  
frequency．TworeceiversystemswereⅧ5dfortrackingsamplefisheswith  
COdedultrasomictranSmitters．OnewasaVR28system（VemcoLtd．，Canada）  
todetectthedirectionofthesample丘shusing4hydrophones，TheVR28was  
Onboard．Ti1ePOSitionoftheshipwasmeasuredbyGPS（GemiCo．，USA）．  
TheotherwasaVRIsystem（VemcoLtd．，Canada）todetectsignal＄fromthe  
transmitters and to recordtim占offish attendanCe anditsID ontoinside  
memories．The dimension ofthe VRIwas60mmin dianeterwith205mm  
length．Thelithiumbatteryin由delastedfor180days．Th畠VRIwasins七al1ed  
intheplacewherethesample丘shpa8Sthroughinadvance．Therangeofthe  
Signal detection was within 300－500m h this paper，Weintroduce  
Preliminaryresultsusingthecodedultrasomictransmittersandthereceiver  
sysbms．Twenty丘veblackrockfishesSebastesizlermiswereJfishedatthe3  
POints of the easternSeaWallof the KansaihtemationalAirport  
hland．Thetransmitterswereimplantedsurgical1yintotheabdomenofthe  
丘shnnderanesthesiausingO．1％2－Phenoxye払anol．Theywerereleasedin  
twodi鮎rentreleasepoints．OnewasneartheKⅨIslandandtheotherwas  
the other side．TwoVRIsystems wereinstal1edinthis study atthe no．4  
girderoftheliaisonbridgethatwasinthenortheasterndirectionfromthe  
releasepointneartheEⅨIsland．Wehundthatseventeenofthemmigrated  
to their habitatwithinlldays．Tbroughout the experiznents，the VRI  
SyStenS attheliaisonbridgerecordedfbwattendancesofthemoBtSamPle  
fish．Inotherwords，mOStOfthe samplefishreleasedneartheXIXmoved  
alongtheeasternseawalloftheXIXtothesouthwesterndirectionandthe  
sample鮎hreleasedattheothersidedidn’tapproachtotheliaisonbridge  
but might move straight to their home．The鮎h thatmigrated to their  
habitat didn’t move outfrom each habitat during ourinvestigation．We  
appliedtheVtestmodifiedRayleigh’stesttoverifYmigrationpatternS Of  
them．Thebehavioroftheblackrockfishwasumintentionalaftertherelease  
withinlburhotm（the Vtest，P＞0．05）andsigmificantly difEbrentfrom  

randomafter4hotLrSfromrelease（theVtest，P＜0．0025）．  

35   



EmOFSⅧNGBEII肌OROFF【SHIJSING  
ACCELMONDAm－LOGGER  

肋d元入釘t飢magaユ），∧わb撼  
Araiの＆ⅥなfamS血ofoβノ  

1）FacdtyofAgrictdttFe，ⅩinkiUniverdty，Nam631－8505，Japan，  
mit加◎nara上i皿出血ac．ぅっ  

2）GraduaねSdlOOlofk血m蝕ちⅩyotoU画  

3）GraduateS血odばA輌EyobUnive画   

Data－loggeris a powerfu1toolthat provides continuousand血ultaneOuS  
monitoring of鮎hintheir．naturalenvironment，in bothspaceand time．  
Recently，duetodevelopmentofaccelerationdata－logger，WeCanreCOrdthe  
infbrmationofmovementof鮎h．Theaccelerationdata－loggerswereattached  
to red seabream，Salmon，andlargemOuthba開tOreVealtheirswinuning  
behavior．Thelogger recorded multichanneldataincluding surging and  
SWayingacceleration，depth，temPeratWe，andswimmingspeed．Acceleration  
datawreCOrdedatafrequencyof16・128Hz，tenperattm，depth・and  
SWinuningspeeddatawererecordedatafrequencyoflHz．Anadultredsea  
brea皿WaStag官edwithanaCCelerationdata－loggerandreleasedintoa鮎h  
POndthat was arectangle125－mby42一皿with3一皿depth．As s血ning  
t血stof丘血waspoweredbyitstailbeat，fluctuationoftheaccelerationwas  
expectedtorepresentthetai1beatfrequency．Byspectrunanalysis，thetai1  
beatfrequencywasestimated4HzatburStS血ingand2Hzatmoderate  
SWhlmhg．Sixadultlsalmon（threemalesandthreefemales）thatcameback  
totheirhomerivertospawnWeretaggedwithaccelerationdata－log冨erSand  
releasedintotheriver．Asthe acceleration data－loggeralso canreCOrd  
gravityacceleration，theangleof鮎hbodywasestimated．Fromthechange  
Of the baseline of acceleration data，digging a nest behavior was  
dis伝ngui8hedfromnornalswimming．To make stm ofthe estimates，the  
acceleration data－logger was used with digital video tape recorder．  
LargemouthbasswastaggedwithanaCCelerationdata－loggerandinserted  
intoawatertunnel．Thebasswas払rce－SⅦⅦmindi飴rentwatervelocityand  
movementofitstai1wasrecordedbyadigitalvideotaperecorder．Bydigital  
graphicanalysis，PO8itions of the tip ofthe tailwere detemined at a  
frequency30Hz．Usingthesepositions，frequencyandamPlitudeoftai1beat  
Werefound・Nowthedataderivedfromtwodigitaldevices，aaCCeleration  
data－loggeranddigitalvideotaperecorderwareundercompetnson．Itseens  
thataccelerationdata－loggercanbeusedforothermarinelivessuchassea  
t血1e．WecaneStimatenestingbehaviorofseaturtlee．g．1anding，mOvingon  
thebeach，andpittingbehaviorbyanalyzingtherecordsofacceleration．  
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CONSEⅣIONOFDUGONGINTm  
軸如旭AduJァa皿l止郎OJ  

Pb℃血etM打1neBido画Cen晦RO．B拡60，p五山t83000，旭皿d・払  
na立：kad血11ko血com   

The dugongin Thai1andis close to extinction，and has been declared a  
reservedandprotectedaquaticspeciestlndertheThaiFisheryActsince1947・  
Althoughtheoveral1populationconsistsofsnal1groupsscatteredalongthe  
coasts（theGdfofThai1andandAnd乱manSea），Sizablenunibersofdugongs  
havebeezlObservedbyaerialsurVeySatTahbongandMukhlands，Trang  
province，intheAndaman Sea．Dugongsare OCCadonal1y entangled or  
dromedin ashing geam．Among various type畠of gearS，gi11nets are  
COnSideredtobe七hemaincau8eOfdeathofdugongs．  

MarineProtectedAreasinTrangprovincehavebeenadoptedinMay  
1992underthe ProvincialNoti丘cation nThe ProvincialNotification fbrnot  

gso皿ekindsof＆hingoperationsincertainareaSOfseagra8Sbeds＝・The  
almOfthisnotificationisto conserve seagrassresourCeSfordugongsand  
othernarineorgamisms．EnibrtementocctLrSviaTheFisheriesA虎1947and  
executedbytheDepartInentOfFisheries．Penaltieshaveoccurredfornon－  
complianCeandpushnetsandbeachseinesetrereportedtohavedecreased  
fo1lowingtheintroduction ofthe Marine Protected Are乱 The dugonglS  
considered a nflag＄hip”species fbrthis Marine ProtectedAreasanditis  
envisagedthata”DugongNationalSanctuaryMshouldbeannOunCedinthe  
nearfuture．  
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hLAPPINGOFSEAGRASSBEDSUSINGACOUSTICMETHODS  

7篭況tⅧ5A属b皿a由u＆＿KEⅣ一丁C月了1も土地m  

Ocea皿Rese血bs伽k，也eUnive画of恥0，1－15－LM血姐山賊，  

Ⅳ叫恥0，164瀾9，Japan．払皿は址k∝“tS血ひb如0．aLb   

Mapping of seagra∬ bedsis veryimportant for management and  
conservation ofsoundlittoralecosystems and sustainablefi血eriesin the  
coastalwaters．The methods to map seagrass beds are reviewed．The  
methodsareclassifiedintotwocategories．Oneisdirectmethodsbyvisual  
observationand the otherisindirect methods using a remote sensing  
apparatu8．Indirect methods are dividedinto optical or hydro－aCOuStic  
methods．hdirect methods req山re sea truth by direct nethods．Optical  
methodsareimageanalysisofaerialphotographyorsatelliteinagery．They  
aLree飴ctiveformappingbroadareasbutlimitedtoshallowwatersdueto  
attenuation hmit oflightin waters．When target shallow waters are  
influencedwithagreattidalrange，itisbettertoshotimag朗d血nglow  
tides．Hydro－aCOuSticmethod8mChasaneChosounderandaside8CanSOhar  
havenolimitationofturbidity．Theechosounderispracticaltonapdensity  
andheightdistributionsofseagrassbeds．ThesidescanSOnarisappropriate  
for mapping broad geographic distributionsin relatively deeper waters・  
Couplingofseveralindirectmappingmethodsismoreusefu1thanuSingonly  
onemetbod．   

Keywords：SeagraSS，SeaWeed，maPPing，remOteSenSing，hydro－aCOuStic  
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IN下LUENCEOFENVIRONMENTAFACTORSONABALONE  
励わ由血拶  

泡塵a血β扇女アりユ），恥tam5a女a皿Ofoユノ＆  
∧bblはkiArai却  

1）Gra血a毎S血00lorAgde山血e，EyotoVniv耶i飯耳yoto606－8502，Japan，  
sa珪血acJp；  
2）Grad11ateSeboolorInfbma玩s，EyotoVn匝ersity  

AbaloneaquacultureisanimportantfisheryinJapanSinceannualcatchhas  
gradual1ydecreased・InThai1and，Shrimpaq11aCultureispopularnOW，b一ユt  
recently many problems arise，SuCh shrimp diseaseand environmental  
pollution・Sonowmoreattentionsho111dbepaidtoabaloneaquacultureas  
－postshrinpfhrm1・AbaloneisaneXPenSivemarinefboditemthanShrimp，SO  
abalonehasbeenexpectedtobecomeimportantreSOurCe・Howeverweneed  
tounderstandecologyofabalone，eSPeCial1ytheinfluenceofenvironmental  
fhctors on abalone to maintain stable s11PPly．The main objective ofthis  
reportistounderstandtheinnuenceofwatertemperatureOnlocomotionof  
abalone．Weinvestigateditslocomotionunderdi蝕rencetemperatureusing  
a ccD ca皿era（KE：YENCE，CV－500）momitoring system・  We used 5 
matureabalones，BbEotisdi8CuS．Theyweremaintainedinareservedtank  
inthelaboratoryunderL12：D12conditionsbeforethe experinent・Each  
abalonewasattachedalight－emittingdiode（LED）floatandreleasedintothe  
500Ltankcalmiy．Itwasle氏aloneinthetank壬br24hfbracclination・The  
water temperaturein the tank was controlledin 4 casesin each  
experimentalseries，10，15，20and250C，reSPeCtively・The water was  
circulatedthroughapumpfroninflow－tanktooutflowthermOregulator・We  
started to monitorloconotion of abalonefor24hwitha CCD camera  
（KEYENCE，CV－500）．Thelaboratorywasindarkness，andthepositionof  
the abalone was measured11Sing alumino11S float・This datum was  
contin110uSlyrecodedonapersonalcomputerconnectedwithRS－232C・We  
c。uldestimatetheirlocomotion． UnderlO，15，20and25OC，abalones  
didn－tmovedwingday（8：00－20：00）andsonemovedforapieceofkelpduring  
might（20：00－8：00）．This wasinplied that L12：D12conditions before the  
experimenthadane飴ctontheirlocomotionhoweverthelal）OratOryWaSin  
darknes＄duringtheexperiment・  
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