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                                        Abstract

   The green turtle Chelonia ?7zydos is distributed threughout tropical and sgbtrepic31 oce3iks worldwide.

The Japanese popt{lation, the itorthemmest popu}atioR ef this species, is decreasing d"e to loss ef

spawniftg beaches, aRd peopling to the coastai are3. To examiRe the genetiÅí structure 3Rd genetic

diversity of the Japanese population, a total of 294 individuals from seveR foraging }ocaiities aRd 20

iRdividgials frem two ftesting sites were awalyzed usiRg muscle and skiR samples. The cofttrsi region of

rnitochondriai PNA (mtDNA) was amplified with specific primers, aRd 32 haplotypes were detected from

the Jap3Rese pgpulatiork. }Ilapletype diversities (k) of the soEgthern isiands (O.89 at Yaeyama aftd O.83 at

Amami-Ohshirif}a) were higker thaR those ofthe reain islands (O.69, e.63, and e.67 at Nom3ike, Meirsto,

3Rd Owase, respectively). A xnedi3n-joiniRg tree using the 32 haplotypes showed three elades, and

domimant h3piotypes were situated iR the midd}e of each clade. The exact test and FsT for geegraphic

heteregeiteity in haplotype frequency distribvitioRs fgr the five feraging localities shewed that sigRificaRt

differences were detected between Yaeyam3 and the maiR isl3nd localities, aRd between the Amami-

Ohshima aRd Nomaike/Owase lec31ities.

         Key words: greeft turtle, Chelonia mydos,

     Japan.

ige-t;g-#ciljÅëeiasft

    Chelo?zia mydas, coxnmoRly known as tlke green

turtle, is a large sea turtle beloftging to the family

Cheloniidae (Spotila, 2004). Its coinmoR name derives

from the greeft fat fouRd underneath the shell. The

raRge of Chelonia mydes exter}ds throughout tropical

and subtropical eceans woridwide (Hendrickson, 1958).

There are two major subpcpulations of the greeR turtle:

tke Atlantic (Carr aRd Carr, 1972; Carr et al., l978;

Formia et al., 2006) and the Eastern Paeifgc (Chalogpka

et al., 20g4; Limpus l997). Each popul3tien is geRetically

genetlc structure, mitcchondriai DNA, centrel regieR,

distinct, with its own set ef nesting and feeding grounds

within the popul3tion's range. The green turtle's distri-

butioR in the Western Pacific is kfiown as far Rorth as

Japar} and eveit southerft parts of R"ssi3's Pacific coast

and as far south as the northern tip of New Zealand aRd

a few islands further south of TasmaRia. The turtles

also caft be found througheut the entire range of the

IRdi3R OceaR.

   The greeR tgrtle that iRhabits a regioR betweeR the

western coast ef Mexico and the Galapagos Isiands is

called the biack turtle; it has a smailer body size and

1)

2)
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more blackish carapace pigments than other green tur-

tles. The black turtle was classified into an independent

species as Chelonia agassigii (Bocourt, 1868; Pritchard,

1999). However, genetic and biogeographic studies

have supported that the black turtle must be a sub-

species of C mydas, C. m. agassizil (Marrquez, 1990;

Kamezaki and Matsui, 1995), or belong to the same

species as C. mydus (Mrosovsky, l983; Bowen et al.,

1993; Dutton et al., 1996; Karl and Bowen, l999; Chassin-

Noria, 2004).

    The green turtie was registered as endangered by

the IUCN in 2004 (IUCN, 2004), and is listed in Appen-

dix I by the CITES in 2007 (http://www.cites.org/).

Many ceuntries have implemented various laws and

ordinances to protect individual turtles and turtie Rest-

ing areas (Mresovsky, 1983; Schulz, l984; Wicaksono,

1992). In Japan, this species was registered as an

endangered II (VU) species in 2006 (Ministry of the

Environment, 2006).

    Green turties alternate between three habitat types

during their life stages. Nesting beaches are where the

turtles return to lay eggs. After hatchiltg, turtles in

their first five years are known to spend the majority of

their early life stage in convergence zones within the

open ocean. Mature turties spend most of their time in

coastal, shallow waters with lush seagrass beds. Sea-

grass meadows within inshore bays, lagoons, and shoals

are comrnen locations where adult the green turtle often

can be found (Booth and Peters, 1972). One of the first

observations to emerge from tagging studies in the l950s

and 1960s was that adult female green turtles return

habitually to the same nesting beach, in reproductive

cycles of about two to four years (Carr and Ogren,

1960) .

    Molecular genetic analyses are powerful tools for

investigating genetic differentiation among populations,

including the genetic structure and the diversity within

a population's history (Bowen and Karl, 2007). Molecu-

Iar analyses of the green turtle have been performed

mostly for the Atlantic populations, and some of Pacific

populatiens. The first genetic test of natal homing

involved two of the nesting colonies that prompted

Archie Carr's original hypothesis of natal homing (Carr,

1967). Meylan et al. (1990) examined femaie individ-

uals from four nesting rockeries using restriction frag-

ment lengtk polymorphism (RFLP) aRalysis of rntDNA.
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Each nesting rockery had a specific genotype, indicating

natal homing of the Atlantic green turtle. Also, ana-

lyses of mtDNA sequences have demonstrated that indi-

viduals from the Surinam rookery possess a haplotype

at 1000/o frequency that is not observed at Ascension

Island in the South Atlantic Ocean. Despite extensive

overlap in feeding habitats, there are fixed genetic

differences (e. g., Ro sharing ef haplotypes) between

Surinam and Ascension samples (Bowen et al., 1992).

    Although natai homing also has been confirmed in

Costa Rica and Florida (Allard et al., 1994) and in the

Mediterranean and the Atlantic Ocean (Encalad, 1996),

such a clear fixed genetic marker for each rockery has

not been defined in the Pacific green turtles (Limpus et

al., l992; Mmpus et al., 1994). Nesting areas iR the

southerR Great Barrier Reef, Raine Island, and Ca-

pricorn/BuRker have been characterized by mtDNA

haplotype composition (Norman et al., 1994; Dethmers

et al., 2006), indicating natal homing in West Pacific

green turtles aRd confirming the generality of this repro-

ductive behavior. The green turtle from the Europa

Isiands and Juan de Nova Island of southern Madagas-

car had haplotype CM8, which is one of the common

haplotypes found in the Atlantic Ocean. It indicates that

the green turtle had passed Cape Hepe (Bourjea et al.,

2007) .

                                     yiC

                           o Kawano(n=4)
                           op

          FUkut$u(n=2)'' .g"
                ",..' .' . Owase(n:14)
              f" , Muroto(nx60)

                 (21 rs,
                    Nomaike (n=38)
                  's'5`2

                . '"e"-

             , g@.Amarni--OhShirr]l("=t3) i.ji.a(n=3)

                        t.........              cf' ''                    tttttttt                   '            l" -•''''' es               t..         "Ell]Iiii .......... ``l;szis .f

                        tttt.ttt....tt

   ,ets zarnami(n=17)({i})

  Yaeyama (n=G63)

F:rig, g $amp]ing EocaBitie$ and number of individuais few

   ne$ting anct foraging green turtie$ u$ed in thi$

   study. $quare area indicate$ Re$ting iecaiities,

   and circles indicate foraging iocaiities.



      Genetic structure of populations of the green turtle (Chelonia

    Many nesting habitats have been identified, butthe

feeding habitats, where turties spend the vast majority

of their iives, are little studied or uRkmowft. Mixed-

stock awalyses are new widely employed to resolve sea

turtle movements. In addition to the cases described

abeve, mixed-stock analyses have revealed the composi-

tiofi of feeding aggregates in several ether species aRd

regiens (Bass et al., 1998; LahaRas et al., l998; Luke et

al., 2004; Bass et al., 2006; Naro-Maciel et ai., 2007).

    In this study, to examifte the genetic structure afid

the genetic diversity of the Japanese popu}atioft of the

green turtle, which are not yet weil studied genetically,

we analyzed the mtDNA centrol region, which will

provide useful information for conservation of this

specles.

Materiat$ aftct Mgeehoct$

    As showlt in Fig 1, a total ef 3i4 indMduals (see

Appendix) consisted of 20 nesting individuals from

Zamami (n=:l7) and Iejima <n= 3), and 294 foraging

individuals from Yaeyama (n=163), Amami-Ohshima

(n==l3), Nomaike (n=38), Mureto (n :60), Owase

(n=19), Fukutsu (n :2), and Kawano (n :4).

    Muscle aRd skin samples from tagged and stranded

individuals were stored iR 99% ethanol. More thaR 2 mg

of the sliced tissue was placed in 310 pt1 of RSB buffer,

mydas) in Japan using mtDNA control region sequences

l5 rd of ie% SDS, and 15 rd of 20 mg/ml proteinase K

and was incubated for 2 hours at 550C on a rotator for

proteiR digestioR. Nucleic acids were extracted using

the IsoQuick Nucieic Acid Extraction Kit (ORCA

Research Inc., USA).

    The cemplete mtDNA control regioR was amplified

using the primer set L15926.tur (5'-AACCCTAAAGCA

TTGGTCTTGTAAACC-3'), designed by Okayama et
al. (l999), and 12S-E{1.tur (5'-TTTTCACTGGTRTGC

WGATACTTGCATGTG-3'), which was designed based on

cemplete mtDNA sequences of C. mydas by Kumazawa

and Nishida (1999) (Accession No. ABO12104). Then,

specific internal primers for sequencing were desigRed:

contL2. tur (5'-CGTACATAAYYTGATCTATTCTGGC
CTCTGG-3') and contLl. tur (5'-CCTTCCTAGAATA

ATCAAAAGAGAAGGAC-3}).
    PCR for the left domain of the cofttrol region was

coRducted using 12S-Hl.tur and TCR6 (5'-GTACGTA

CAAGTAAAACTACCGTATGCC-3'), designed by Norman
et al. (l994). PCR reactions (25 rd) coittained about 50

ng of total DNA, l Å~ PCR buffer, O.2 mM each dNTP

mixturq O.2 mg/ml BSA, O.2 pt M each primer, and

O.625 units of TaKaRa Ex Taq I'Iot Start Version DNA

poiymerase (TaKaRa Bio Inc, Ohtsu, JapaR>. PCR

parameters consisted of 30 cycles of denaturatien at

940C for 30 sec, annealing at 580C for 45 sec, and exten-

sion at 720C for 45 sec,

                Primer: LlS926.tur
    TACTACTCCTTATACCTGCTGCAGGTATiMTCGmuCAAxagTACTAAACCTAAAATATTCTAGTAGCTTAACCCTMAGCATTGGTCTTGTAAACeAAA
 --"""CYfOChl'OMeb primer:coi3ttt,tur TtRNA-Thr wwmamaM"mamummamma
    GATTGAAAACTasAACCTTCCTAGAATAATCAAAAGAGAAGGACTTAanCCTTCATCCCCGGrCCCCAmuCCG(l;AATCCTATanTTAAACTATCCTTTG
                  ------pmpt---                               ? tRNA-Pro
  1;ACACAGGAATAAAAGTGTCCACGCACAAHLACTACCTI)xAATTCTCTGCCGTGCCCAACAGAACAATACCCACAATACCWATCTAWGTATTATTGTACATCTA:1OO
    T Centrol Regie"

lO1:CTTATTTACCACTAGCATATGACCAGTAATGTTAACAGTTGATTTGGCCC'rAAACATGAAAATTATTGAGTTTGCAWAAACATTTTAATAACATGAATAT;2OO

2O1:TAAGCAGAGAAnvA.AAAGTGAAATGATATAGGACATAAAATTAAACCATTATACTCAACCATGAATATTGTCACAGTAATWGGTTAWTTCTTAAATAGCT:3OO
                                                                       Prlrner: ccntL2.tur
3O1:ATTCACGAGA,AATAAGCAACCCTTGTTAGTAAGATACAACATTACCAGTTTCAAGCCCATTCGATTTGTGGCGTACATAATTTGATCTATTCTGGCCTCT;4OO

4O1:GGTTC-•TTCTTTCA(I}GCACATATAAATAACGACGTCCATTCGTTCCTCTTTAAAAGGCCTTTGGTTGAATGAGTTCTATACATTAGATTTATAACCTGGCA:5OO

5Oa:TACGGTAC-tTTTTACTTGCATAWAGTAGTTTTTTTTCTCTTTGTGTTCTCAGGCCCGC.ATAACTGATACCT(1;CCAACTCAGTGAAACTGGACCWACGTTTA:6OO
                 Primer; TCR6
6O2:AAGATGATTGGTCGTGCAAACTGATTanT$GTnvmaswMGTWMTGmmmaTanGACAmaGanTTTCACAATTAAACATAACAATGMCTACAACCwaAC:7OO
                                           CSBl
7C1:CCATTATTAACWGwaCTWTTTAGCTmaeceCecTAecCCeGTTAAAGTCAACACCAGCCCGCTATAGCCATTTACTTeweGecrmecCCTmaWeCGA:8OO

                                 CSB2 CSB38O1:GACTGACCAAACTGACATAATATCAACTGCATAAGCATCACACAAAwrCAATATGATACTTACACCAATATTTAAAAAGTACTATACAATTCAAAACACCT:9OO

9Cl:CTACCACACewCAACCAATATATAATTATATATATATATATATAM2TATATATATATATATAATATATATATATArinATATAATAGTTATTGTAGCTTATTi!X
                                             Repeat TtRNA#ePhe
TATTAAAGCACGGCACTGAAGATGCCAAGATGGGTAATAAACATACCCCAAAAACACAAAGATTTGGTCCTAACCTTACTGTTACT[rVTTTGCTAanCTTA
                                                     i l2S rRNA
ctttATGcani"rTATCTGCACACCAGTGAAAACGCCCTAACAGTCCCATCAGA MAAA CSB; CoRserved Sequence Biock
                Primer: l2S-Hl.tur Sequegces k3 ltallc: Kufnazawa aAd Nishida
                                                                      (l999), GenBank accessiQn No.: ABOl21Q4
           Fig. 2 Compiete mtDNA controi region sequence and primer$ u$ed in thi$ $tuciy,

                                                                                                37
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      Genetic structure of populations of the green turtle

    PCR prodkxcts were purified by the eRzyme raethod

(PCR Product Pre-Sequencing kit; USB Corp., USA),

and direct sequencing was uftdertakeR with a Dye

Termimator Cycle Seqvier!ciRg kit (Beckman Cev!ker

Inc., USA), following the manufacturer's protocol.

Cycle sequencing coftsisted of 30 cycles of 960C for 20

sec, 500C for 20 sec, 600C fer 150 sec. Capillary sequenc-

ing was conducted with a CEQ2000XL DNA sequencer

(Beckman Coulter Inc., USA), aRd detected waves were

awalyzed using the CEQ Seftware, Seqvtence Amalysis

ver. 2 (Beckman Coulter Inc., USA). Alignment of the

sequence data was performed manually using MEGA
3el (Kumar et al., 20g4).

   Genetic variation in pepvilatiens was expressed as

the gene diversity (h; Nei, 1987) estimated from the

frequeRcy distributien of haplotypes. Nucleetide diver-

sity (rr; Nei, 1987) was estimated from the average

number of nucleotide differences per site between two

sequences. The population genetic structure was quantified

by coRventieRal F-statistics (FsT: Wright, 1951; Weir

and Cockerham, 1984) using the program Ariequin ver,

3.11 (Excoffier et al., 2005). The ftetwork tree of the

haplotypes was cofkstructed by the mediaR-jeining (MJ)

method (Bandeit et ai., 1999) using Network ver. 4.201

(http://www.fluxus-engineering.com)

Resuk$ and Di$ou$sion

Geme $tructure of the

   The sequence ef the

Table 2 The ob$erved

(Chelonta myclas)

mWNA oontrei geegion

complete mtDNA control

     in Japan using mtDNA control region sequences

region was determined (Fig. 2), and CSBI (Conserved

Sequence Block 1) CSB2, CSB3, and a 70bp length of

a TA repeat were confirmed with sequeRces presented

iR Kumazawa and Nishida (1999, GeftBaikk Accession

No. ABO12104). The insertion of the TA repeat made

it difficult to amplify the cemplete control region.

CeRsequently, we analyzed only about 500 bp arouRd the

left domain ef the contrei region between primers

cofttLl.tur and TCR6.

   This region had 39 substitutiens coRsisting of 37

transitions, three transversions, and 18 indels (Table i),

defining 32 haplotypes (Accessioft Nos. AB4723eO-

AB472331). From the 20 nesting samp!es (for iR details

information, see Appendix), four haplotypes, CMJ8,

CMJ15, CMJ18, and CMJ25, were identMed.

eeaptotype frequeeemcy

   Haplotype frequeRcies for the greexk turtle from 2

nesting and 7 foraging localities were shown in Table 2.

Among the 32 hapiotypes from 3i4 individuals analysed,

hapiotype CMjl8 was mest doffiiwant and hapletypes

CMJ8 and 25 were common.

rwrv}ber #f hapiotype$ for the green twrtle$ fuom

Genetic ctiver$iby

   }Iapiotype diversity (h) and rmcleotide diversity

(rr) for five foraging lecalities that included more thaft

10 indMduals (Yaeyama, Amami-Ohshima, Nomaikq

Muroto, and Owase locaiities) are shown in Tabie 3.

          twew ne$ting and $even feragingtocaiite$.

Total

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJl 2 3 4 5 6 7 8 9 XO ll l2 13 14 15 16 17 18 l9 20 21 22 23 24 25 26 27 28 29 30 31 32

Nesting localitise

    Zamami
    Iejirna

ig7 1 1 g 14

Foraging iocaiities

    Yaeyam
Amami-Ohshima

    Nomaike
     Murote
     Owase
    Fukutsu
    Kawane

l63

13

38

60

14

2

4

l2221

l

2 1 35 16 l 4

    21
2 X2
5

24l16

i

  1  1ii2i!l     26 3
    `4g

    31
l 1 le

8

2

ll66
    21
    11

Total N 314 l22219 •1 3918 l5612822 101 10 4 1 1 2 I 57 6 le l 1 9 6 2

39
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Tabie 3 Kapiotype diversity <h> and ftuceotide

                               `   diver$iey (;7x> for the five wtaiR foraging iocaiitie$.

                    Haplotype Nucleotide              N                   diversity(h) diversity(7x)

  Yaeyairna l63 O.87Å}O.Ol2 O.0332Å}O.O1642
Amami-Ohshima 13 O.83Å}O,071 O.0336Å}O.O1800
  Nomaike 38 O.69Å}O.082 O.0219Å}O.Oll29
   Muroto 6o e.63Å}e.o64 o.o2osÅ}o.olosi
   owase l4 o.67Å}o.l26 e.elgeÅ}o.elo4i

Haplotype diversities (h) of the southern islands (O.89

at Yaeyama aRd O.83 at Amami-Ohshima) were higher

than those in the main lands (O.69 at Nomaike, O.63 at

Muroto and O.67 at Owase). Previously described

haplotype diversities for foragiRg populations from

North Carolina (Bass et al., 2e06), Barbados (Luke et

al., 2004), and Almefala (Naro-Meciel et ai., 2ee7) were

between e.7 and O.8, which were as high as those from

the Japanese southern islands. However, foraging popu-

latiofts from Nicaragua (Bass et al., l998), Bahamas

(Lahan3s et al., l998), East-Central Florida (Bass and

Witzell, 2000), and Ubatuba (Naro-Meciel et al., 2007)

had a wide variation of haplotype dlversity (betweeft O.4

aftd e.2). Similariy, the isl3nd localities iR Japan had

                Cgade A
         CMJ4
                                    C Mj7
                            CMj9
            C MJ6
                       CMJM

        C MJ14
                 CMJ8 CMJ3

CMJjO

CMJ2

CMJ1

CMJl3

C Mjl1

l substitution

CMJ5

9 sites

CMJ2l

CMJ20

 CMj24

Fig.

higher nucleotide diversity (O.033 at Yaeyama and

O.e34 at Amami-ehshin3a) than those iR the main lands

(o.o22 to o.olg).

Network tree

   A median-joining tree using 32 haplotypes (Fig. 3)

indic3ted three clades: Clade A (haplotypes CMJI-CMJ

14), Clade B (CMJ15-CMJ24), and Clade C (CMJ25ww

     Cgade B

       CMJl9

s'
:'tÅí:

,.- .•,;• CMjl5

 --- ---  x-
  ,/ilil:'liii:•r-'t'ri/t{,;/L;=;';;'/{"ll,ll.ffitfi, ,,,. M'23

CMJ32). ffaplotype CMJ8 was situated at the middle of

Clade A, from which l3 haplotypes radiated, differing

by one to three substitutions. Haplotype CMJ8 was

most dominant, and was also found from nesting individ-

uals from the Zamami locality. In Clade B, nine ha-

plotypes radiated from haplotype CMJ18, differing by

oRe to four substitutions. The most dominant haplotype,

CMJi8, was a Resting haplotype from Xejima and was

also found from Zamami localities. Clade C coRsisted of

eight haplotypes, radiating by one to five substitutions

from haplctype CMJ25, which was also the dominant

nesting haplotype from the Zamami locality. These

results indicate that the most dominant haplotypes in

each clade were the ftesting haplotypes that were

                               Clade C

                           CMJ27

                                     CMB2

                               , CMj26
                                   ew.,h #g

                           CMj3e cMj2g

                                    CMBI.

 CMjl7'" l' ixsites Oion5 cMJ2g

'i
il""    "`Ml

CMjl6

3 Mediem-joining network u$ing the 32 hapiotype$ detectect at 388

Closed circle$ indicate we$tiftg haplotype$.

    O 6 •- IQ

    O Xl s- 20

       21 - 3e

        3l - 5e

  iifs•tJ,lil',.I/,ii:,,illt//.J,,tl.l.,iii-i'' > sg

  Number of individuals

bp of thi$ $tedy,
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      Genetic structure of populations of the greeR turtle

produced in the southern islaltds of Japan.

Genetie differentiation for the five main

foraging gocalitie$

    An exacttest and FsT for geographic heterogeneity

in hapiotype frequency distributions for the five ferag-

ing localities are shewR in Table 4. Xlt general, FsT

ranges from zere, wheR all subpopulatiens have equal

allele frequencies, to one, when all the subpopulations

are fixed for different alieles (Ailendorf and Luikart,

2007). Typically, an FsT above O,15 is considered to be

an indicatien of significant differentiatien among frag-

ments (Frankham et al., 2eO2). Pairwise comparisons

showed that significant differences were detected

between Yaeyama aad main islaRd localities, aRd

between the Amami-Ohshima and Nomaike/Owase
localities. No significant differences were detected

among the neighboring localities, such as between

Yaeyama and Amami-Ohshima, and between Muroto

and Owase.

    ConsequeRtry, a tetal of 294 individuals from seven

foraging localities and 20 individuals from two nesting

sites in the Japanese green turtle population had 32

haplotypes at left domain of the mitochondrial control

region. Hapiotype diversities (h) of the southern islands

were higher (O.89 at Yaeyama and O.83 at Amami-

Ohshima) than those of the main islands (O.69, O.63,

and O.67 at Nomaike, Muroto, and Owase, respectively).

Tabge 4 Genetic differeneiation u$ing $re sT(lower matrix> and

       <mpp$r matrix> for the five mesin foraging iecalotie$.

(Chelonia mydos)     in Japan usiRg mtDNA control region sequeRces
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Appendix $ampge ii$e foge the green turtie individwal$ u$ed in thi$ $tudy,

S. Nesting indMduais from kmami, Okinawa-offered by $ea krtie Association of Japan.

Lab.No Haplotype Site Site(inJapanese) Nestingdate Hatchingdate Samplingdate

07GTZI CMJ25 Chishihama 91ll7ilak<xs?#. 2006o5e31 2006.8.5 2006.8.15

07GTZ2 CMJ25 Machainehama ?"ktd/-ZI( 2006.6.1 2006e8e1 2006.8.24

e7GTZ3 CMJ25 Machainohama V9in1/v-?#. 2006.6.I 2006.8.1 2006.8.5

07GTZ4 CMj25 Nitahama =K7?ilii. 2006.6.5 2006.8.1 2006.7.5

07GTZ5 CMJ15 Kaminogaki nvOÅ}. 2006.6.5 2006•8e1 2006.8.12

07GTZ6 CMJ25 Kaminogaki 3Ma)t:, 2006.6.5 2006.8.5 2006.7.14

07GTZ7 CMJ25 Zamanyuhina afNv?tzztt 2006.6.6 2006.8.1 2006o8e14

07GTZ8 CMJ25 Nitahama ikFiN?#. 2006.6.8 2006.8.5 2006o8e16

07GTZ9 CMJ25 Kaminogaki 3Mcl)Å}:. 2oo6.6.Io 2006.8.15 2006.8.23

07GTZIO CMJ25 Nitahama ;gfee?#. 2006.6.12 2006e8eIO 2006.8.26

07GTZII CMJ25 Yuhina :Ltt 2006.6.16 2006.8.Ie 2006e8e21

07GTZ12 CMJ25 Nitahama ;kffva?pt. 2006.6.16 20e6.8.16 2006.8.29

07GTZ14 CMJ25 Nitahama ;yfm?pt. 2006e6e25 2006.8.15 2006e8e29

07GTZ15 CMJ18 Kaminogaki *MCI)Å}, 2006.6.25 2006.8.20 2006e7e13

07GTZ17 CMJ25 Kaminogaki *ge(1)E, 2006e7e29 2006e9e25 2006e8e9

07GTZ18 CMJ8 Yakabi ic>JijlfN 2006.8.1 2oo6.g.2o 2006e8e13

07GTZI9 CMJ25 Kaminohama 3MO?5. - 2ooo.6.1 nd

2. Nesting individuai$ from gejima, Okinawa rm effered by $ea Turtie A$sociation of Japan,

Lab.No Haplotype Site Site(inJapanese) Nestingdate Hatchingdate Samplingdate

07GTI2

07GTI3

07GTI4

CMJ18
CMJ18
CMJ18

Ie-jima

Ie-jima

Ie-jima

NM;iwall.VNrkfSHzSM

N?gwa.Lvatciy?m

.mpwavagezNr

2006.7.20

2006e8e7

2006.8.10

ww

nv

ww

nv

nt

-

3. Foraging indMdua!$ from Yaeyama during bycatch and tagging experiment -offered by

  $ea Turtie Association of Japan.

Lab.No Haplotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

06GTI CMJ4 Ishigaki-Hokusei JEfÅ}:,iLiZgi 1997.9,1 --N--- 70.3 59.4 50.3 J-14688 I-16835

06GT2 CMJ25 Ishigaki-Hokusei Jl5Å},#tiZ!if 1997.9.1 - 63,6 51.or 34.6 J-l4689 I-J6836

06GT3 CMJ26 Tararna {ii}tRFHS 1997.9.1 m 69.7 61.9 45.0 J-14690 I-16837

06GT4 CMJ25 Tarama g.gi!ralj 1997.9.1 - 71.2 55.3 49.7 J-14691 I-16838

06GT5 CMJ6 Tarama [2ii>RFee l997.9.1 M 77.2 62.6 59.6 J-14692 I-16839

06GT6 CMJ19 Tarama {Ii}fRFNS 1997.9.1 - 73.8 62.6 59.6 J-14693 I-16840

06GT7 CMJ18 Tarama
{giit.Iili!,FH5 1997.9.1 - 58.4 49.4 26.I J-14694 I-1684i

06GT8 CMJ18 Tarama 2Rra7 1997.9.1 M 56.8 46.7 25.2 J-14695 I-16842

06GT9 CMJ9 Tarama {l}t.Iii!Fes 1997.9.1 F 53.2 - 19.6 J-14696 I-16843

06GTIO CMJ26 Tararna {Ii}Rma 1997.9.1 F 51.6 42.2 18.6 J-14697 I-l6844

06GTI1 CMJ9 Tarama
{iilt.Eil!,FHS 1997.9,1 M 51.9 43.4 18.0 J-14698 I-16845

06GT12 CMJ16 Tarama 2}'RFM 1997.9.1 F 48.4 41.6 15.6 J-14699 I-16846

06GT13 CMJ18 Tarama {grRPHfi 1997.9.1 F 47.5 38.7 15.2 J-14700 I-16847

06GT14 CMJ18 Taraina X.ifii!,FraH 1997.9.1 F 44.1 36.6 12.I J-15001 I-16848

06GTI5 CMJ30 Iriomote IZgii}I2 1997.9.3 M 80.7 63.9 6.9..2 J-15ee2 H6849
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4. Fgeewaging individuai$ from Amarni-Oh$hima, Kage$hima dugeing bycatch and tagging expedment -

  efforeci by $ees maiuaasrtie A$$octaiciesc cf Jageeen,

Lab.No Hapletype Site Site(inJapanese) Sampli'ngdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GT39 CMJ14 fixednet ww w - 67 53.7 42 20976 -
07GT40 CMJ25 fixednet wh - - 65.1 53.4 36 23010 -
07GT41 CMJ18 fixednet -ew- ww - 68 53.5 50 - -
07GT42 CMJ18 fi.xednet ww wh - 45.4 35.7 12 20987 em

07GT43 CMJI8 fi.xedRet ww - - 71 55 49 20988 -
07GT44 CMJ8 fixednet ww ww ig 74v6 59.1 55 nd '
07GT45 CMJ8 fixednet pt - - 46.2 38.5• l2 230gl -
07GT46 CMJ18 fixednet ww - M 78 64.4 68 23002 -
07GT47 CMJ25 fixednet ww ww - 41.1 37.2 le 230g4 -
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Lab.No Hapiotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GT48 CMJ17 fixednet ww - M 83.4 67.I 87 23005 -
07GT49 CMJ25 fixednet - - nv 41.6 35 15 23008 ww

07GT50 CMJII fixednet ww m - 65.1 53.4 36 23010 -
07GT51 CMJ25 fixednet - nv ' 57.4 47 24 23011 -

5e Foraging individuags from Nomaike, Kago$hima - offered by Mi$$ Yuka M uto, Kago$himaUniversity

lllllliiii'lglllllll1111111iiii
i,Glllllllllllii

6e Foragin

offered

g individwais from Muroto, Kouchi during bucatch

by $ea Turtie A$sociation ef Japem.

and tagg ing experiment -

Lab.No Haplotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GT76

07GT77

07GT78

07GT79

CMJ18
CMJ25
CMJ6
CMJ15

Mitsu

Takaoka
Mitsu

Mitsu

=-pt

fitJ[re

=-pt

=-pt

2004.12.10

2005.i.13

2005.1.27

2005.1..7.7

-um"- pm

---

--wwrm ww

ww

ww

ww

G020

G021

G022

G023

m'--
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7. Foraging individuag$ from Owa$e, Mie during bycatch and taggiftg experiment -

  effered by $ea Turt!e A$$ociation of Japem.

Lab.No Haplotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GT56 - - ww 2002.5.7 - - ww nv 24513 24514

07GT57 CMJ18 Haida -fi:LM 2004.6.I8 - - - - 42007 42008

07GT58 CMJI8 - - 2004.7.10 - ri - - 42020 42019

07GT59 - Haida -[FtM 2004.7.I5 - - - ww 42021 42022

07GT60 in Haida uE#M 2004.7.15 - m - - 42023 42024

07GT61 CMJ26 Haida -EP!M 2004.7.16 - m - - 42018 42025

07GT62 CMJ25 Haida -EPM 2004.7.18 - - - m 42451 42452

07GT63 CMJ18 Haida "fiitN 2004.7.20 - - m ww 42454 42453

e7GT65 CMJI8 Haida 4M 2004.8.6 ww - ww - 42464 42463

07GT66 - Haida EFLua 2004.8.8 - rm - rm 42457 42458

07GT67 - OwasePort EE:nc2k?ig 2004.9.21 - rm - m 42465 42466

07GT68 CMJ23 Haida EPM 2004.10.26 ww - ' - 42471 42472

07GT69 CMJ15 Haida \N 2004.IO.26 - - - ww 42473 42474

07GT70 CMJ25 Haida mee 2004.1l.26 ww - - - 42489 42488

07GT71 CMJ18 Haida -EFLM 2004.11.23 rv - ny - 42483 42484

07GT72 CMJ18 OwasePort EEnc 2004.12.3 - ' ww ' 42496 42497

07GT73 CMJ18 Haida-Port -EFtM2ffi?\S 2004.12.2 - ww - ma - -
07GT74 CMJ26 Haida \ee 2004.12.6 - - - - 42500 42470

07GT75 CMJ18 Haida \ee 2005.6.6 . " - - 44288 44289

8. $tranded individua]s from Fukut$u, Fukuoka-offered by Fukut$u city

Lab.No Haplotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GTFI
07GTF2

CMJI8
CMJ19

FukumaBeach
FukumaBeach

ma-Fes?fl}re

w;mhire

2007.9.3

2007.9.6

ww

-

41.8

80.8

36.2

64.5

-' -ma ww

-

9. Feraging individual$ frorfi Kawano, Fukui duriftg bycatch and tagging experiment-

  offered by $ea "rurtie A$$ociation of Japan,

Lab.No Haplotype Site Site(inJapanese) Samplingdate Sex SCL(cm) SCW(cm) Wt(kg) TagNo. TagNo.

07GT52

07GT53

07GT54

07GT55

CMJ19
CMJ19
CMJI8
CMJ18

Minamirikuzen-kawaRo

Minamirikuzen-kawano

Nibu-Echizen

Nibu-Echizen

lgEilllllfitrijIilJ?iil]"ll}il;

rtiilgllfi'iiiijffII?iigglli]4

NkgKitglfi(iIlHtr

N{kgKiEilfitiijEHT

2004.8.27

2004.8.27

2005.8.3

2005.8.7

.--ww ---- --wwww ww

---

G04082701

G04082701

G050803

G050807

--ntmh
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