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Habitat use of sea turtles in the coastal waters around Tanegashima Island,
Kagoshima Prefecture

Ak FRREREY  FoR K—p—" 3 —Y N5-X°
Mitsuharu KUME, Takashi ISHIHARA, Denise M. Parker, and George H. BALAZS

ABSTRACT

We recorded the sea turtle species found in a
teichiami fishery (i.e., set net or pound net fishery)
at Tanegashima Island, Japan (N 30° 27" 50" ' E
130° 58" 30" ), between April 2007 and June 2016.
This teichiami takes a pause during the typhoon
season, which usually occurs from July to October.
After the preliminary phase had ended on July 2009,
the main phase was initiated to record all individuals
and measure straight carapace length (SCL). A total
of 535 sea turtles were recorded throughout the
entire period. Out of them, 278 loggerhead, 61
green, two hawksbill and four unidentified turtles
were found at the main phase. We tracked eight
loggerhead sea turtles using satellite tags and found
that they migrated to different locations, such as the
East China Sea, North West Pacific, and Sea of
Japan. Immature turtles comprised 77.3% of the
loggerheads and were observed during each season.
There is no doubt that mature female loggerheads
aggregate around Tanegashima Island in June, which
is the peak of the nesting season; however, the
mature females were observed almost exclusively in
April and May. This suggests that mature females
move around to locate their nesting sites in April and
May, but settle in before June. In contrast, mature
male loggerheads were observed to enter the area
before females, beginning in January, and could be
waiting to mate with females. In addition, since
mating couples were found in the teichiami, the
waters around Tanegashima Island are considered to
be a loggerhead mating ground. The distribution of

SCL in the green turtles exhibited a bimodal pattern,
with peaks at 40-49.9 cm and 60—69.9 cm. This size
distribution coincides with previous studies using
teichiami in Kochi, Mie, and Kagoshima prefectures.
Because only five of the green turtles were mature,
Tanegashima Island is more likely to be a feeding
habitat for immature green turtles than a
reproductive ground for mature green turtles.

Key words: bycatch, Caretta caretta, Chelonia
mydas, mating ground, and seasonality
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Figure 1. Location of Kumano teichiami. The largest
rockery of loggerhead turtle in the northern Pacific, Nagata
area in Yakushima Island (indicated by a circle), is located
to the immediate west of Tanegashima Island. (This map
was drawn using seaturtle.org/maptool.)
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Table 1. Sea turtles found in Kumano teichiami from April
2007 to June 2015. From November of the previous year to
July was treated as one research year, because Kumano
teichiami pause the operation between end of June or middle
of July to around October to avoid the typhoon. Gross
number of turtles including recapture is shown in ().

THISHA  FAIIAA 2434 BB it
loggerhead green hawksbill unidentified total

2007 32 15 0 0 47
2008 67 14 0 15 96
2009 40 7 0 0 47
2010 51(55) 12 1 2 66(70)
2011 Al 6 0 0 77
2012 43 6 0 2 51
2013 41 9 1 0 51
2014 24 19 0 0 43
2015 17 4 0 0 21
2016 26 5 0 0 31
it total 412(416) 97 2 19 530(534)
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Figure 2. Size distribution of loggerhead turtle (a) and green
turtle (b) found in the Kumano teichiami from November
2009 to July 2015.
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Figure 3. Number of loggerhead turtle (a) and green turtle
(b) per month from November 2009 to July 2015. Lines
were indicated as mature male (bold solid), mature female
(fine dash) and immature (fine solid) in loggerhead turtle
and all combined (bold dash) in green turtle.
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Figure 4. Number of loggerhead turtle (solid) and green
turtle (dash) in the research years.
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Table 2. Eight loggerhead turtles tracked by satellite telemetry.
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turtle name release (YYMMDD) last (YYMMDD) days sex
22T (Nenji) 2009 .3 .20 2009 9 .19 173 91.0 91 g
J3F (Fumio) 2009 .3 .20 2009 .3 .26 20 89.2 95 g
420 (Heijiro) 2009 .3 .20 2009 5 .16 66 77.2 57 g
E/\)L (Moharu) 2009 .3 .20 2009 4 19 31 68.9 45 A~BR
223 (Fujiko) 2009 .3 .21 2009 .6 .29 100 80.1 69 2
X< (Numa) 2009 .3 .21 2009 5. 4 65 78.5 71 2
RAJL (Hotatu) 2009 .3 .21 2009 .3 .29 20 75.9 55 I~BH
—>A20— (Nintaro) 2009 .3 .21 2009 .7 .14 115 74.9 56 A~BH
F=R AR EN:|
male female unsexed
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Figure 6. Tracking maps of satellite telemetry of 8 loggerhead turtles. Individual data were
shown in table 2. All positions were included on a map unless the position was on land, or
the speed between 2 positions was greater than 5 km/h. One position per day was used to
calculate distance traveled and speeds and this was the most accurate position for that day.
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Observation of a stranded pelagic-stage juvenile olive ridley turtle
with a missing right front flipper on Okinawa Island, Japan

EREEE - BRXE B - HENE -T2 RS
Alisa SHIMURA, Ken MAEDA, Naoshi INOUE, and Isao KAWAZU
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Fig. 1. A map of Okinawa Island, Japan,
= showing the locations where the early
AFE* juvenile olive ridley turtle with a missing
Pacific Ocean right front flipper was found stranded

N26°  (indicated by two arrows).
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ZENHALMNE RS &5, AEERIT 3 H
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TWhEEZLNT-.

B2 AREAREBELEZEADIHAHEOEE. £
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Fig. 2. Photographs of a stranded early juvenile olive ridley
turtle with a missing right front flipper. Upper and lower
photographs were taken at the sandy beach of Serakaki
(Onna-son) and at Kise (Nago City), respectively, on
Okinawa Island, Japan.

B AT I A DA O AETE LT 7 5
2N\ HY (Musick and Limpus, 1997), 5{LE#
OINEIT L, BRI L - THREZIMNE
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SUMMARY

An early juvenile olive ridley turtle with a missing
right front flipper was stranded on the sandy beach
of Serakaki, Onna-son, Okinawa Island, Japan, on
January 13, 2015, and was subsequently released.
Three days later, this turtle was stranded at Kise
Beach, Nago City, Okinawa Island. Straight
carapace length and body weight of the turtle were
180 mm and 850 g, respectively. To our knowledge,
this is the first recorded observation of a stranded
pelagic-stage juvenile olive ridley turtle with a
missing right front flipper on Okinawa Island.

BAREVIEEYFLUEICBHTS3T7AVIHAOLERRE L EDERIZONT

Green turtle track trends and possible nesting threats in Ubu and Sazare hama
(Iriomote Island, Japan) from 1984 to 2016.
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LTHIBILTWD (IR, 1991) (K1), #hik
@@E@?7ﬁ3Mm,%%vﬁ6Mmﬁ$f
b5, BN, WIS EER Lk T ERE
THMENDHT-0, FHREFICITHETE e
(M2). #1279 HiZ, BROEENL S HE
DR TH D, BEVEET CITIH/\E LA
o X —DRHCTH D 1984 F0 5 EWIHYIZ

HAEEZEmBL TWDP, AELZBELCHRELE
FELbhiE, AEZOLONTERWER Y,

HEOEIBIZIZS2ENH D, Tz, BEENLD
RHAEHA~OBENT, MCThE 2 FERIE &0
5. BIGTCIEZHOEINER A S 5ICH b5
9, BENCEER A 3 0 EEIR I & PR IR 3 2 BE(H]
DR, ZOD, FEIZk o T kEED » %
B b, MOEINMTITHhiIL TS L5 7%
— A DO FEIREIEL TR L & bl T Ap ik
DUZH D, £ T, R TITEFEZE LA
NS T 7L Lio bR - FEIFO B —
7%%EL E— 7 BB D 1 oA T
it éﬂéig%iiﬁ)% T AT I A @}j:gﬂ'bi{ﬂl
DOHER &It L7z,

Wopis

HEHFZEATCIX 1984 FENLERERFO U
TEEFP VIRTE=Z Y Vs &2 35 LT
WA AP ENTWAD Y E LTI,
Kamezaki (1989), #IF (1991), #IF (1994),
BREEA (1992), mifBIREEZBS (2001), STk -
INTE(2001) R ERHDH. KHTI ,_hgm
XikEFI AT 5 & &b, BENFEATICHRE S
NTWEREET—FHLED T LD,

NEILFEE TIXT 7 I H A Caretta caretta,
TATIHA, HZA~A Eretmochelys imbricata
O 3 FREINT D CEh, 1981). LSRR
SOMEDHUBNEL, TAHATVITAEZA~A1TY
a—/LD X HITHTEE R AEICH L CET DT
LT, 7ATITRAINRNETITADLIHITHIT
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Figure 1. Location of Ubu hama and Sazare hama in
Yaeyama Islands
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Figure 2. Sazare hama: Sazare and Ubu hama can not be
accessed from land. Researchers have to swim from the ship
to research those two areas.
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ZHETTHD. 2o, NEOEIZ L HEE
FRRITGEW T2,

WEEDOT —Z T HI2hT->T, Fil%
AifE & L7z,

1. 7HAUIHTAOEIRN —X DO —212k
T 5, —EldHZ 0 OFHE THERR S - LR
0¥ (LLF, kR ZhEgicb bz, 73
HA DO EEEENE, K L2525, a2 i
M35, Zo-o e, 2 JMLLER %
I CHESNEZHEE L bW

2. FEINDOYE—7 ZHEET D72 ODFEEL LT,
JAFEZBLT2#lMS L<IE 1 HMEICHES
, 2o, FAEEIEDS 10 [BILLEo 2000 £ -
2001 4 + 2010 4E + 2011 4D 4 4E[ % FHV V-
3. kEig2oRky, EIoY—7137 A%
L<IX 8 ATh-7= (Tid, MRESH). 7-
8 HOoMH & bIZIHAEL WS, HLLIE, 7
8 HOMICHEIEEHEL TWHEAIL, T
I —m4 7= 0 o BpEgce Uiz, 7nd, &C
OFAEMBIT 2 BEELLERB LTS, 7-8H
WA Z I L TS, 6 b LI
9 HOBED B, ELENEINDOLNH O
—[EY47= 0 O EFEsE AT,

4. 1984 D 1988 DT —H 1L, Kamezaki
(1989) 5| H L7z. L» L7 5, Kamezaki
(1989) IZIFFEIMEBR D A3 G &4,  ERE o
W2, 2D, 2 LREBED 4 FERICET
LHPESE | EESOEIS THD 441% (TRL,
MR AR ZPEINEBMICER U C RRea
ELT.

(TS

1984-2016 “E DO AR 91 [B]0D FH4: 2 Fhti L 7=
(F21). 1989 4, 1993 4, 1994 4, 2005 4,
2007 4ED 5 ERNTFAERRERN 2o o7z, F 2,
2002 & 2004 FITHEFRED AR TH - 72,
R INT=T AT I ADODOR EFEKIT 1,567
0], PEONEIEIE 635 [BITH -7, 728, EHN
HWTZDITHED RN TE 72> o 7= EEHERNT
ERANGAYN

2000 4F -+ 2011 4E + 2010 4 - 2011 4EI2BIT 5
AZ o747 I 0 A0 B %X 3 I12R
T Lo TERDI DD, TAHTITAD
k=X 5 A 9 AETTho7z (K
3). 2000 =& 2010 451X 7 H, 2001 4L 2011
HFix 8 HiTikd EEBIAZ MR INZ. 20
4 W CHER ST DO ~FEIRESIE 199 [|], |

BEdid 451 C, PEINEKEhEE (PEIREI%/ LRek)
X 44.1% CTH -7

7HLLLIE 8 HIZBWTHHE 1 RIH7-0 T
el ST B OHERS 2 X 4 127~ 7. 1987 4,
1995 4, 2006 Fi1%x 7 HH L<IiX 8 HICHE %
F2h L CUNRUNZ 6D, 1987 4E1X 6 H, 1995 4F,
1996 4, 2006 4Fix 9 A D Bk = (A
WIEBETC/RT). RS EFUNELESICET
HAHEEBIZBWTT AT 24 A DFEIREF D
v — 2713 44ETH 5 (Abeetal.,, 2004). Z D7D,
K 412i% 4 FRIOBENES 2 IMZ 7. 7ok, =
DOBENEENL, A Z N L7227 FED ERE
Bk, RIFELRICEREL TS, EEEOR
FEEIE, 80 4ERITIE 30-40 [ETH o727, 90
E D 2005 4£F TIE 10-30 FIZHED LT,
2006 FELAREITIEAN L, 2012 4ELAREIE 60-70 [H]
Lot

g

T AT I ADEINEIL, FEEHNRRE N
& DVEN 53T (Chalopuka et al., 2008) . F 7z,
J\E LGE S & (8] U AR PE P 0 o g B IR 1 s 5
BNERGE LB T, FEIVENE 5 Anb 8
HT®H 25 (B 5, 1994; Cheng et al., 2009) .
KFABEHIZBN TS T A7 I H A0 FESRIE,
BEICI DN RE N2 (K4)., 7TF v
SHADERETS ANBiEED 9 AIZK T LT
Wiz (K3). kResix 78 Hichk b < Ml
NN, KFAETENHAECTCH L0, EE
DOEEOE—271Z6 HRNLTH EHHIENS.
F7, TATUINAOEINEEHE, FUJNE
IEEEIC BT 2 BETEDIRTIZ43.5% (BH D,
2007), /NEFFEE TIX 40-50% ThH D5 (ER
1994) . AFHA 2 & HEE S 472 BEIN AR Zh = 1%
4.1% Thot=. Thbb, FEEHNKE,
PEIROD > — X3 5-9 H, FEIREENER 40%1X T
BHDHZEIZOWNWTIIMOEIIH & R TH -
7.

2012 FLIEITFEIIS — X2 1 BlOFEHET
60 FE ED AL TS (X4). W
Wiz A 7-ERET 950m THH7=, iz
R B 23 2 M FR IS W A T W ALIiE ) 15m
(950m=60 [[]) DRIk T LREIEBAN H 25 5H5HE &
2h. EEOUTEROGEENG Y, @EETLE
BEEBIASH D Z Enbnd (M5). £7-, 2
R4y D FESEBRDEE > Tz &, —Bo
LIRS 7 ERESE 4.3 18] (EFE 60 8] <14 H)
LEZOND. EHEOBRIL, 2006 E D
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Table 1. Number of green turtle nests and track on Sazare beach and Ubu beach

IR-5(Sazare hama) IR-6(Ubu hama) Total Number of
Year . Reference

Track Nest Track Nest Track Nest Survey times
1984 - 0 - 0 - 0 1 Kamezaki (1989)
1985 - 3 - 0 - 3 2 Kamezaki (1989)
1986 - 14 - 28 - 42 1 Kamezaki (1989)
1987 - 1 - 0 - 1 2 Kamezaki (1989)
1988 - 15 - 6 - 21 1 Kamezaki (1989)
1989 - - - - - - -
1990 5 1 6 1 11 2 5
1991 21 - 19 - 40 - 1
1992 6 - 6 - 12 - 5
1993 - - - - - - -
1994 - - - - - - -
1995 6 - 0 - 7 0 1
1996 6 - 1 - 7 - 1
1997 17 - 17 - 34 - 1
1998 13 3 18 - 31 3 2
1999 5 1 4 1 9 2 1
2000 35 14 40 13 75 27 13 SRR - /NSF (2001)
2001 29 9 16 5 45 14 12
2002 45 3 49 4 94 7 unknown
2003 18 3 8 5 26 8 4
2004 27 - 30 3 57 - unknown
2005 - - - - - - -
2006 28 - 12 - 40 - 1
2007 - - - - - - -
2008 13 - 12 - 25 - 1
2009 65 - 37 15 102 -
2010 96 56 52 34 148 90 10
2011 130 48 52 19 182 67 10
2012 125 45 112 50 237 95 3
2013 39 22 45 39 84 61 3
2014 65 31 43 32 108 63 7
2015 85 49 18 12 103 61 2
2016 55 44 35 24 90 68 1

%0 - 02000 W2001 [N2010 M@2011
80

70

50

Mumberof Tracks

30
20
10

Apr May Jun Jul Sep Oct
3. ALV TEREYFLUERERHLIETAIIAADLEERK
Figure 3. Number of green turtle tracks by month on Ubu hama and Sazare
hama in 2000, 2001, 2010 and 2011.
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Figure 4. Number of estimate tracks per one survey on July or August in 1984-2016.
White bar is date of June or September, not July and August. Line: Simple moving average of 4 year.

2009 A2/ TR (1991) ICRt#E STV D
INEIGEROTE /2w 4 A BEINHE 50 T,
2014 D35 2016 - F TIPS O FESIH 30 7>
A&t TV DR, AREHIZET AT I T A
D EFREENENE ZAEBMBL R, HRBEIRZ

BEES (2001) IO 16 4R, i
BCOEEMNZFEITIER S L CTWDRWNAR, 3
EH D 7is Y LEIIBIRAN CREEO 7 4
TITADEIREEZ BND.

—RY 7= OFAE THER NS EREKIX
2006 LI 2 1ML T2 (K 4) . £7=,
AFHEM T, KIECHLELAEIND N, LEE
Brx 2 S 1 HIEEEDS. 2000 4 -
2001 4 - 2010 4F « 2011 4F1%, FH&EA 2 @B
LICE L TWD T, EEO RISV &
EZoND. ZOAFEME2S LTRSS L,
2000 L 2001 Fi1XDO EREE 120 B LT,
2010 4F & 2011 FITD~_FH 330 |8l & 49 2.7 1%
Thotz (F1). ZhobDZ LiX, EEM
FIZBWTT A I H ADO RN L TV
HZLERFEFHL WD, FEIIOZHIC LT
I H AL, NOKBLRNGHRLT Y, WEN
WA 7e ECREINT 5 XA R D > L EEIIETIC
WE~ED. ZOX D W ES Lz
W7, PEINOENS FEEE I 2 5. Al

BHIZ I W CIXFRAE Z B L7z 1980 F b8
ExEBLT, A%ME%L%W REINTEH
59, AOHANY RNATH 2 =R 1370, i
7=, NEILFEEOMOFEINM D FEE Li=729
HARDF D ARFEHICT 47 2 ﬁx#%iot
FREMEIE, AHEBETIIRERICT AT I T ADPE
N HEAIME 28 D Z & (Abeetal., 2004), 7§
FBOMDT A I H A OFEIIHNFEE L=
BRI EMLEETESIND. LEEN- T,
2006 F=LAKE O LR OEIMNE, P iBREE O EAL
TIE22 <, FEINCL D RN A OMEERENEE 2 7
LOLHERIND.

TAU I B AOMEEEOBIMO E/RFIK L L
T, BRXUITAENREIRLEZZEDBZEZLN
5. 2004 FEETITHRBVICE DU I T ARNE
Zpbiu, FERMIZ 100 BEHEL EOT AT I T AN
STV, 78 A, EICREEVE
RaERSRE LT, FICEEEITARE L 7= fE
RHIEL Tz, 747 0 A EMICEY
57 [E1E EDFEIFZ %5 (Chengetal., 2010).
Z D7, 2010 HFZiT T Tk E VY LR TIE
90 [ DPEINZHEFR L TWDB N, B A DT
IEHI 16 fEIRT L., FEICHEEOHE T
LEIMEEICEREEZ S 2 Tl EZILN
5. I, NEILGEBICWDRKADT AT



IH AR TEEINT-FBEOEE L Z WV
(Nishizawa et al., 2013 ). Z D72, HSHFDOREL
B REA L CEINCIA L TWD Z L b &
ZHN5.

B5. VTEICETSHEERIOIKRE (2012 £ 8 A
19 BiRs

Figure 5. Green turtle tracks on Ubu hama in Aug-19,
2012.

BRIz HONT

NEILGEETIE, Lo v I T AMIZT TR
<, UIFAIRHEHLE I TV, 2000 4H
FTITEFNCEEI TN TV Gk - /)
FE, 2001). L2cL7e23 5, 2005 AELIEIT Y 2
HAIOBFIRIFER SN TE ST, BWIHOFE
ITELS o2l WnWr D, — T, EEETITU
HINHF Y T2 L A, I T A
DOFBENMBER SN C& 7= (ITpE-/hF, 2001).
BAETH R LIRIZB W TE 2 F ¢ /38—
R LTS, B hicsEka LTz F v
UON—CEE R &, EBICTU I T ARG EIK
LTCLESEWIGEb o7, RHIEIXEST
ANEWICH D ART o FORBIZIZAESLTW
B0, BFEMITITEE L TR, BHEDLE Z
A, Xy U= RNRAUTE Z TRV, S
%% < OADBEIND L O aniX, FIHAED
IR v o 7Y A N &I D R E ONLE (2R
WHeE, FIRAFE LIV EVWEDT HLERND
5.

HEOTF T IH AL > TORIBER L
LG VavuFkav A /) ¥ Susscrofa
riukivanus \Z XD 7 I T AINORENH T B
%A (BHES, 2013;6). A /I LHHE
1% 2008 HIZHD THERB S 7=, 2010 NS A
VUK DHEEAE I FLTWENR, £
DT 2010 4 60 B (FEIFIRILBIRD 66%),
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2011 4F 22 B (32%), 2012 4F 30 ¥ (31%),
2013 4 35 B (57%), 2014 4F 43 B (68%),
2015 4F 54 B4 (88%), 2016 4F- 65 ¥4 (95%) TH 1,
T 7 AETITEY) 61%DPEINE N A STV
D, AUV LTIV RSN EINRIT 42
TOINHEINTEY, M TE5 Y
DXy (FEHS, HIRH).

T AT I ATV EINH T b BRI R
HZ EMBD (Chengetal,2008). Z DPEFRE
MO REIMEARRE LR CNE IS BT 50
WHE L IXEMEBICHE R 5 (Nishizawa et al.,
2011). T bbb, 7AUI AT ATEENTM
IR > CHEIFT A AREER H D Z b, U
TP VIRTEENTZT AT I H ATHO
UTEES P LVIERICE > TRAOTREM NS 5.
FLTC, TAYIHADORBERBL 20-40 4
FETHDH (Balazsetal, 2015). ZHHDZ &
ESEZ DL, BhA XD T I H AR
DOFFEDT UL, 20 FEBLIEIC, TaRErE
S DO PEIMEARRE N3 2 AIREME R & 5 .

. - .
ey L [ =N 5
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Figure 6. Wild boar was foraging to sea turtle nest.
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BT « ST)INEZ - ERESOE - 1D B4 -
KFFT a0 1994, 1983-1990 400 /N
R CRBINBICBTDT AT I TR
(Chelonia mydas) @ FE IR IR . p. 95-102. In:
B E A - FEEE - EWET (W), BAR
DY I AFEIH. BARY I T A ks, K
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W EASE - B ET - S . 2005, /hAE
e XS TCEET L7 AU I T A
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NH=2—ALH—(66) :2-6.

SUMMARY

Ubu and Sazare hama of Iriomote Island is one of
the largest green turtle rookeries in Ryukyu
Archipelago. Numbers of nests and turtle tracks of
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green turtle in those sites, from 1984 to 2016, were
summarized. The main nesting season was from
May to September, peaking in late June to July.
Nesting success rate was 44.1%. Average of 60
tracks were observed per survey in July and August
(from 2012 to 2016). This is equivalent to average of
4.2 landings per night. These numbers imply that
Ubu and Sazare hama are one of the most popular
green turtle rookeries in Okinawa prefecture.
Despite the annual small fluctuation in observed sea
turtle tracks after 2006, the overall number gradually
increased. Possible reason for this change can be
attributed to increase of mother green turtle
population due to decline of sea turtle fisheries.
Recent threat to sea turtle nests and eggs was
predation by wild boars. 61% of nests were dug up
from 2010 to 2016. If this trend were to continue, it
can have serious effect on number of mature green
turtles returning to this area in the future.
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A Circular Notice on Sea Turtles in 2016
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Sea Turtle Association of Japan
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11/10, PEPE—RRIR LV . BHEHRNS/AY £ L,
E BT OB BN H Y . JPNZ T Do
TATIHA (DE) BHEIZA> T =D T, [
L CTHBEIC THEN S TS RN H D F LT,
AN EmBERER T, 7Y ARG &
K7RLTY, EIMNTHEE LTV O HEE S
NT, BFEVEFERTZ-> TOWRWEETIH-TLE
STEEN R EB->TLENWE L, HEOZ 7D
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THAIIHADA NI UT 4T RHY E LD
TIHEWZLET, BAHAK 12H2H, BRE
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el TR L ET, ST AR KRR, %t
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<TEEW,
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57 2 BREORMN T2 DICFEMITO Y FHAT
L7223, M H w DWEKIREE S EGE L7-b o &
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12716H, BT ALBERT O I CTARE L EEY
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VI AREEHB ORI ENESE LY IN
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T, RHEOHE R DILRNEEIND, —FH T, RHEAIRER2FEN —fFi & OWOF TED L 5 I1TFsy
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MBI UE L Vi ABIC L > TR AT AERIZE Y., (HR)
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IBMMD = a—A L X — (LIF, KB TR SN EERCE, FAE LTREEOLD &
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DLHEIEZFEDORRY Tikau.

2. #H
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A NEFEETH.

4. FRaORGE S £

1) FERIZAAFEZHAWT, 1 2= O/IZ 01725 305, 2417845, AjFsaux, 1,1 1]
FHWAHZ L LT 5.

2) RXHITHRMICH CTEAEYORELIT, ML L2420 L, mEMLA D » )
Fit, FHFAZ ) v IIKEEERITRY) L LT 5.
B 7 J 7 I A Caretta caretta

3) R TEEMZSIHTA541E, ROERFLIHES 2L 35, FEN 3 4 LU LEOY
BrlIfnscTix NED, JCTIE Tetal) Z2HW5.

4) AT N DT WEREZ W, FERIEOET S LILGIEMZ K RT 5003 EE L.

5) BEALIA— FEEZHWD.
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FASCER, TREe), T3], TR OEEMOHER T2 E 95, 7ok, RICEEIL 300 words LA,
Key words IZNA 2 MU RELT D IEHGE S5 DLINET5.

6. BIASCHEIZOWT
1) AXHFOFHLEROEZTZICOWTIE FRRDOBIZBEICTHZ L.
Bl A (1990) BELOHS - EH (1995) 1.
e DEERH L (FFHIZDN, 2000 ; KEF, 1980a, b, 1983), ...
... T& 5 (Suzukiand Ueda, 1985 ; Tanaka et al., 1998).
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HATARDN O OS5I H - K4 4F . X8 . 5 E RES (W) E4 . W4, ArdeEH .
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Kamezaki, N. 2003. What Is a Loggerhead temperature: effects on the incubation period
Turtle? The Morphological Perspective. p. and mortality of loggerhead sea turtle
28-43. In: A. B. Bolten and B. E. (Caretta caretta) pre-emergent hatchlings in
Witherington (eds.) Loggerhead Sea Turtles. Minabe, Japan. Mar. Biol. 140: 639-646.
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UTRRRRES . 1968. 7w I WA MERAMTIEIR Sy I AR L ZOEREICO
o, T8 . 96p. UNC L p. 75-80. FRIRT B A - B ] -
FAURBERRY - BUIRFERT . 2008. ¥ X ASHIZES HOLT () BARD Y 77 A OREIRHL . B

JB~—F 7k (FFE WA - TEhRA Ky I H A S, KK .
WZBIFD~—F 7). JCHRmEEHEYS Spotila, J. R. 2004. Sea Turtles: A Complete

H 2008(2): 133-137. Guide to Their Biology, Behavior, and
Matsuzawa, Y., K. Sato, W. Sakamoto and K. A. Conservation. Johns Hopkins University
Bjorndal. 2002. Seasonal fluctuations in sand Press, Baltimore. 227p.
7. KK
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72F 10 BRENL TS AT 2205, 1ERE L RpHIE R AR LT 5.

10. ZE{EHE
FEICZH SN, BH SN2 TONEDOEIEEIIASICRET 5.

[ SSEOBAIC LY WERRIE 46 S~ VIBRSNTOET, | 48




DHRO1—ALF—HREZER
wEZER AR £
R BIEEHs

wmEEE
FREZEM - FE B - BEMAK - X B

THAY
BEREF

Editor

Takashi Ishihara
Suma Aqualife Park, Hyogo, Japan

Editorial Adviser

Naoki Kamezaki
Okayama University of Science, Okayama, Japan
& Suma Aqualife Park, Hyogo, Japan

Editorial Board
Shigetomo Hirama
Isao Kawazu
Kazunari Kameda
Kei Okamoto

Designer

Naoko Miyahara
Sea Turtle Association of Japan, Hirakata, Japan

20171 A31 B 1T
T SHDPHZ1—RLEI—HEZER

T573-0163 KBRFF#7A & E sTHT5-17-18-302

NPOEAN BERDIHABES
E-mail: newsletter@umigame. org




