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Abstract Wecouldfindaseasonalchangeofsexratiowithanairtemperaturebyexamining  

sex of443deadbodies among hatchlings ofgreen turtle，Chelonia〝ヴdas，COllected  

from October1998toOctober19990ntheKhramIsland，Thai1and．AperCentfemale  

wasunder50％atanair temperaturebelowabout28℃．sandtemperaturesbeside  

three nestswererecordedby dataloggers・Ascomparedwithindexes amongYntema  

（1979），Mtasuzawa（1998）andourtwoideas，WeprOPOSedourindexasareference  

incubationtemperature，because ofeasy calculating theindex andhavingahatching  

processtodifferentiateintoeachsex・Theindexisanaveragedai1ysandtemperaturein  

aperiodfromnestingdaytothemetabolicheatingday・Effectofshadebyaplasticnet  

overfourneststoapercentfemalewasexamined．Apercentfemale（30－100％）under  

shadewaslowerthanthat（100％）undersunshine．  

RqYWOTds：greenturtle，datalogger，SeXratio，TSD，referenceincubationtemperature，Shading  

efFect  

Introd11Ction  

ltis wellknown that theincubation temperature does notinfluence only both on  

incubationperiodandhatchingrate，butalsoonhatchlingsexratio（Mrosovsky，1994；  

Ackerman，1997）．Matsuzawa（1998）proposedhisempiricalmodelwhichwasableto   



estimatebothafemaleandamalehatchlingnumberbyfo1lowlngdata；timeseriesdata  

Ofsandtemperature，daily numbers ofnew egg－laylngneStSand aclutch sizeforthe  

loggerheadseaturtle，Carettacaretia・Itismostimportanttorecordtemperaturedatain  

Sandbesideanestandalsotofindafunctionalrelationshipbetweenhatchlingsexratio  

andsandtemperatureinllismodel．   

Weplanedtoapplyhisideatoestimatebothafemaleandamalehatchlingnumber  

forthegreenseaturtle，CゐeloTda〝ヴdas，inThai1and．However，Wehadnoinformation  

Ontemperature－dependentsexdetemination（TSI））forthegreenturtleinthefield．In  

thispaper，Weintroduce ourpreliminary results onhatchling sexratio ofgreenturtle  

relatedwithnesttemperaturebyadataloggerfrom1999to20000ntheⅢlramIsland・  

SeasomaldlangeSOfhatc一山mgsexratio   

Sex of443deadbodies among hatchlings collectedfrom October1998to October  

19990ntheKhramIslandwereidentifiedbyahistologicalmethod・Apercentfemalein  

12monthswas65・5％inaverage・Thispercentfemalechangedseasona11yasahighest  

percentfemalewas87％inAngustnestingandlowest45．5％inOctober（Fig．1）．A  

relationshipbetweenthispercentfemaleandanaverageairtemperatureatnextmonth  

afternestingwasshowninFig．2．珊ehighest airtemperaturewas29．9℃atMarch  

1999andthelowest26．3℃atDecember1998．Thedifferenceoftemperaturewasonly  

3・6throughout the year．A percent female wasunder50％atanair temperature  

belowabout28℃．wemayconsiderthatpivotalvalueforsexdifferentiationingreen  

turtleisinroughly28℃asbasedairtemperature．   

Wecouldfindoutwhatahatchlingsexratioongreenturtlewasdependentofanair  

temperatureinthecaseofThai1and．  

Hatdllingsexl・atiorelatedsandtemperature   

SandtemperatureSWerereCOrdedinsandbesidethreenestsontheKhramlslandfrom  

MaytoJuly，1999，byadataloggeroftemperature（Fig．3）．Theclutchsizeineach  

nestwas89，90andl12，reSpeCtively（Tab．1）．sexofhatchlingwas examinedby a  

histlogicalmethod．The range of percent female was40％to60％． A reference   



incubationtemperatureShouldbedecidedtolookforrelationshipbetweensexretioand  

nest temperature・The sensitive period 払r the effect of temperature on sexual  

differentiation appears to occ11rarOundin themiddle third ofincubation temperature  

undertheconstanttemPeratureCOndition（Yntema，1979；YntemaandMrosovsky，1982）．  

Wecould銭ndthatmetabolicheatingarosefromhatchingalsoocc11rSinthisperiodby  

datalogger（Fig．3）．Matsuzawa（1998）usedadataloggertomeasuresandtemperature  

besidenest．HeproposedanaVeragedai1ysandtemperatureinaperiodbetween192・9  

℃and262．7℃ofintegrated sand temperature over19．8℃day by day as this  

incubationtemperature．However，WeCOuldnotunderstandhisintegratedtemperatureto  

TSD・Andalsoitwas difficultto findorcalculateexactintegratedtemperaturevalue  

proposed by him・Then we thought out twoindices to a referenceincubation  

temperature・OneofthemisanaVeragedaily sandtemperatureintwoweeksafterthe  

daywhenmetabolicheatingoccurred．But，WeCO111dnotfindthemetabolicheatingday  

in some cases．Secondindexis an average daily sand temperaturein aperiodfrom  

nestingdaytothemetabolicheatingday・Whenwecouldnotfindthemetabolicheating  

day，We uSed an average sand temperaturein three weeks since nesting day asthis  

index．ThesefourreferenceincubationtemperaturesarelistedinTab・1・  

Itwassuggestedthat aperCentfemalemaybecomehigheras areferenceincubation  

temperaturebecomeswarmerinallcases・Ascomparedwiththeseindexes，WeWanttO  

PrOPOSeOurSeCOndindexasareferenceincubationtemperatureonthegroundsthatitis  

easytocalc111atetheindexandtheperiodmayhaveahatchingprocesstodifferentiate  

htoeachsex．  

E鮎ctofshadeoYeraneSttOaperCent鮎male  

Effectofshadebyaplasticnetoverfburneststoapercentfemalewasexaminedon  

theEhramIslandfromMaytoSeptember，2000・Wesetadataloggerinthecenterof  

nestonthisexperiment・Anaveragenesttemperatureunderashadeconditionwaslower  

thanthatundersunshineasacontroIcondition（Fig．4）．Numberofdays（49－53days）for  

hatching under shade may belonger as comparingwith that（46－47days）under  

sunshinewithawarmerincubationtemperature．Apercentfemale（30－100％）under   



shadewaslowerthanthat（100％）undersunshine．  
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Tablel ParameterS On hatching process，Sand temperatures atld re鮎renceinctlbation   

temperaturesonthreenestsontheKhramIslandfromMaytoJ111y，1999，Thailand・  

Name of Nest  

No．2  No．3  No．1  

1．Parametersonhatdlingprocess   

clⅦt血size（NO．0【egg）   

hatchingrate（％）   

emergencerate（％）   

％fbmale  

112  

73．2  

100  

40  

9（）  8タ   

7＄．7  ＄4．4  

2．Sandtemperat町e（℃）  

range  

aYerage  

2，．38．31．8，   ユタ．1‘－32．17   28．＄6・31．05  

30．，5  30．50  31．‘5  

3．Referenceincubationtemperature（℃）   

Ymtema（1，＄Z）   

Matsuzawa（1，タ，）   

仙iss仙dy・indexl   

仙isst11dy血dex2  

30．11  29．79  

2，．＄4  30ユ7  

30．0タ  30．66  

2，．50  2タ．2＄   

31．30  

30．7占  

31．39  

30．40  



Fig，1 SeasonalchangeOfsexra血（％飴male）ofgreenturtlehatchingfromAugust19990ntheⅨⅠ皿m  

IslandThalland．  

Fig・2 RelatlDnShipbetweenaばtemPerature（℃）atnextmontha鮎rnestingandsexratio（％femak）of  

greenturtlehatclmgintheKhramIsland，  
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Fig・3 Snadtemperature（℃）besidenestbyadataloggeronthenramIshnd．  

FigL4 Relationbetweennesttemperature（℃）andsexratio（％危male）ofgTeenturtlehatchmgunder  
ShadeorsllnShmecondition  

9   


