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Comparison of the emergence success between wild and captive loggerhead turtles
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Isao KAWAZU, Shingo FUKADA, Haruna OKABE, Konomi MAEDA, Masakatsu KINO,
Ken MAEDA, Kei MIYAMOTO, Mariko OMATA, Takahiro KOBUCHI and Masac MAKABE

ABSTRACT

The goal of this study was to compare the
emergence success rate of loggerhead turtles from
wild nests, nests transferred from the wild to an
artificial sandy beach, and captive nests. We
examined the emergence success rate of 82 captive
nests laid on an artificial sandy beach at the
Okinawa Churaumi Aquarium from 1995 to 2017
(ERC), 61 wild nests from beaches on
Okinawajima Island, Japan from 2007 to 2014
(ERW), and 12 nests that were rescued from the
wild and transferred to an artificial sandy beach
from 2006 to 2016 (ERRW). The ERW, ERRW
and ERC means were 77.5 £ 18.1% (range:
3.7-99.0%), 61.0 = 29.5% (6.8-97.3%) and 10.4 +
21.0% (0-89.9%), respectively. There were
significant differences between the ERRW and
ERW and between the ERRW and ERC,
respectively. Based on the results, the artificial
sandy beach at the Okinawa Churaumi Aquarium
is suitable for loggerhead turtle hatching and
emergence. The low emergence success in
captivity may be affected by the fertility rate of
female turtles and the nutritional composition of

egg yolk.

Key words: loggerhead turtles, Okinawa Churaumi
Aquarium, artificial sandy beach, emergence
success, wild and captive nests

[ZLC&HIZ

T AT I HA Caretta caretta |FHFEF DR
O DRBIMICIA Hm L, EINGRTOHEL
CHRETOEREELREICXYBBOBRNALNDH B
L 3h, IUCN (ERBRREES) DLy R

)X N THBEMAIE I %8 (Casale and Tucker,
2017) 2SI TWD. THIOIHADR
2DEHIZ, ENSGHORECREELEILET
ZREDHEREEEETHDHH, ABEFNTOE
SETOT T LIEERED LS GHEEAEEEDE
B # d[E 18 (2% 3 D (Owens and Blanvillain,
2013).

DIHAAHEOWEBENTOEIEE, 7HU=
A A (Kawazu et al., 2015a,2016), 7A 7 I H
* Chelonia mydas (Wood and Wood, 1980; #l;Z |
2012), # A <X A Eretmochelys imbricata
(Kawazu et al., 2015¢; /N #K [F A, 2010), 47 >
TE AT HA Lepidochelys kempi (Wood and
Wood, 1988) 8 & U4 O = H A Chelonia
agassizii (Kawazu etal.,2018) T9 TIZAINL
TW3. COESBEERCOEETOTS
LOFEMEARIEEBT R T LMK LRV
BEIZD M D (Owens and Blanvillain, 2013).
BIZIE, BB RN COHETIETIHALEDOM
At B (Kawazuetal, 2015b), 3 & # g
(Kawazu et al., 2014a, ¢, 2015¢; SR IE A , 2015;
Manire et al., 2008), S X VB FOCINEF K
4 27 )L (Kawazu et al., 2014a, 2015¢) (ZBH39 5
MEMELNTLS.

HIBELSBKEED T I HAEIEX, TIH
AHEOEGE, BRRES LV INE)T—V 3
VEEREBTAHEHRE LT 1994 FLYEESH
T W% (Teruyaetal., 1997). Z DREHRIZILH
mEiE 115m> O ATED - BiEESHAHEENT
BY, FZTIET7HT=HA (Kawazuetal.,
2015a,2016), 7 74 7 = H A (W;E ,2012),
24 <4 (Kawazuetal., 2015¢c) 8Lt 0O
I H A (Kawazuetal., 2018) AEINE L TLV 5.
TDIHANENLEINIEZEOEEALED -
BIESHORRBEICHEE SN, SDEOBES
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FUBEETOEENMTONL TS, LHL,
BTN COEIEICH (T SME - B =R E B
& HE L TIE < (Kawazu et al., 2018; /NARIZ AN,
2010; Owens and Blanvillain, 2013; Wood and
Wood, 1980, 1988), FDOEHEKXEFR{Hh >
TR,

Z I T, RARTEBE - REXOR L%
BRE LTHNDTH T I HAEINE, FHHi
MNoRELATIEN - BIEFRNICBERLEE
INEHS S CEHEE T CEIN L =EINE DR H R
EhHBTSHELHIC, HBESBKEECH
(725 ANITEIN - WEESNT = HAFORE -
EICBEENE SN EFMmL, 512, BB
TEIEOFEBETH LML - FHEMEWNRR
[CDONWTERT DL E L.

HHEBLUVHE

WHENCOREEXRT -2, HEXELEK
RETVIAAECTEHBELTWSE T HTIHA
[CKDEMENFERHINE. T HAEDK
REEHME 105 m, #16.8m, /KZFE2.0m, /K=
336 m* OFBEOREINKET, 115m? (13.0
mx10.5m) OANTE - BESHNEZMAFITS
(" 1A), FBEH 15m 2R3 E52BR
DY dWhEEFEH LNz £, ATE-
W{bi5 CEEDN L /= BR AV th oD ZEOR{E (R (2R Y 2
SE¥hEWN&KSIS, EWNRONET CICEY
f2C L (24 FFRELA), AITE - BIESHA
DrYALRY STHU LGN EZRE B L
= (X 1B).

19952017 N S HAETKE - ENL
BB RNT7HTIHADEINE 82 EDHZR
(Bt H % / B 59 % x100) 2 & H L =
(Emergence success rate of captive nest; ERC).
BIEkIZ, 2007-2017 &I HHERANERET DWW R
TEMLEHETHT I HAOENE 61 ED
B H = (Emergence success rate of wild nest;
ERW) & XU 2006-2016 4F [ ON 5 AV 2 s
2R TH=-OFREL, AIREHZICHERL
FEEDNE 12 B (EIA DS 24 BFELUA) DR
H = (Emergence success rate of nests rescued
from wild; ERRW) #&EH L. /=, Chb
DBREEROIHEOEREEREIZIET VK
A4y h=Z—UREEFEMALE.

HEPLUEER
THIHADEHN (ERW), HFHAHLLER
21#% (ERRW) BLUEHEBTRIZH T S ED
% (ERC) OEHER%EK 2 IZ;R L17=. ERW,
ERRW & & O ERC OEHE £SD (&, & &
77.5+18.1% (1§ : 3.7-99.0%) , 61.0+29.5%

S S

1 RBELBKIREEY S HAEDKE (A) EAT
BN - BBs (B)

Figure 1. Photographs of a sea turtle tank (A) and an artificial
sandy beach (B) for nesting and hatching in Umigame-kan at
the Okinawa Churaumi Aquarium.

(6.8-97.3%) £ & 10.4+21.0% (0-89.9%) T
H»o1-. ERW & ERRW OREICIFAERLREE
ToHroNEM>=H (P>0.05), ERRW & ERC
DEIZIFBEERENRDH b (P<0.05).
AT TOVIAAHOREELEENE L
BLTEWNZ EABELE > TS (Kawazu
etal., 2018; /N # (£ #» ,2010; Owens and
Blanvillain, 2013; Wood and Wood, 1980, 1988).
COERIZOWNT, FITALER - BHFOD
WAREBEABAEICE L TWRONI EAZETS
nNah, KFEOFNHNLEE LIZEINEIC
SOTHEEBENSWREREZRL, S 5I2FH5
DEFNEENBN END, TORMITIEE
TE3. LENA-T, HBESBKKEIZS
T2 ANTE - BeF/E, THIIHADRE
Pl ICZENGTWNE AR IND ERFFIC,
ABE T TOEBERICEMHMOEREE ZRIL
AR AN

Wood and Wood (1980) &, 7 A4 7 I 4 A
DB IEREIRERFOHEN M T TA 0T
(LMD ERIZEIREDEE) ¢ 5RFEN
EWFEE<RY, XERFRE 100-199 25T
X 30% N ZFNLUTERL, 400 DLLET
EREXRERLEEBE LTS, KERIC
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Figure 2. Comparison of the emergence success rate of
loggerhead turtles among wild nests (ERW), wild nests rescued
and transferred to an artificial sandy beach (ERRW), and
captive nests (ERC). Whiskers, boxes and dots indicate range,
inter-quartile range (percentile: 25-75%) with median and
average, respectively.

R LR FIE, MOBREEHERNIZIEA SR,
INEDLETEFESIN, HEINL =00 & 25T
% (Gist and Jones, 1989; Owens, 1980). X Rk
[CHEFAFTASNBZILEEETRE, BF
MNEASNIENZRICHELX RIZTT AIREME
NHd. TIHAAETIEALGMNIZE>TULE
WA, LEBMRELMEZED BECCRET
FLZRZROEHEMNZ (Y (Mizushima et al.,
2014). CORBRDREEDI=HIZE, FBFDE
ABELEZFEXOBRIZOVWTEILRPEETTR
TOHFAENDETHD. £, ZORFTD=
HD—DNDHEEE LT, BEREANANICERIE
L, EHGREFHREMATIATIEDOALRE
BEMABETHD. VI HAEIZHENTIE,
¥k B B (Kawazu et al., 2014b; 58] 32 [ A,
2015), HEONEE #2 (Kawazuetal., 2014c) & &£
VEINZSEREM (Kawazuetal,2014a) [£93 T
RSN TWDA, REMIIZTIEE-LTL
720N,

HETOEREXRDRERIZDONT, DI
BENEELTWSAEEE I HD. SHEEEL
TELNBEECE VNI EIE, INEEMIC
A v 5 v % (Kawazuetal., 2015¢, 2016).
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Craven et al. (2008) (& BUE A D g RHER H AR AY
FNBSELVRABT7ATVIAATERY, Fh
FERLAEHIIEEINDSG ZEEHELTL
5. LEA->T, SHELHRELEICE, HINE
BRI H5HOBAAEEST DML LG, —
AT, FHIIHABELUET7FTIHADRE
BIZIX, NEARORCERICEEIND &
A I N TS (Souzaetal, 2018). F 7=,
F B H A Dermochelys coreacea TILIMED T L
VRZHDBIUEERDETICEES 5 2 &£AHRE
=N T3 (Perraultetal,2011). LLED K S
2, SRIFMNEOEHBRERNCHETREFD
MA®D, VIAAHEOZHER, BEES LV
BIERICRIFTHEIZDONT, S6LEIAH
TIZHRITHRAEETSVRELHDH. BB & TN
BH LUEEORBEEMNBR L MMZBENE, Bt -
fRHEOR EIZINZ, BEVIAAHORSE
[CKECEMTSTHA.

E i

AKPFREXTTDIZHE=Y, HBEKEE
TE—F ) I I HAREFTEEEN
LTWaEEERK, —REEEANTEEDS
EVHEOIIAAHBRAY TOHERA Y
TIZEAXBBHHEIES, BREBLLETE
7.
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Observation of a loggerhead turtle with a shark bite injury

AR B - EREER - IRAE?
Isao KAWAZU, Haruna OKABE and Nozomi KOBAYASHI

BFADTIHALETIE, EKO—ZAREL
TWBEGERY, ZELLERNEEINSC
&M H B (Witzell, 1987; 2007; Bortolotto and
Reis, 2014; Heithaus et al., 2002; Z=f% - 58)iE ,
2014; Oros et al., 2005; Chaloupka et al., 2008).
NON2EFEREFTICHALEIZLDIKET
HDEEZDBNTLD (Witzell, 1987; 2007; &
A - 8%, 2013; Heithaus et al., 2002). 4%F(ZH
AMEOKEBICHET H2UFEORIEE, EINT
HLEEL, TORODEFOEHEIZKEL
HEBTDHLEEZLND (FE - ALE,2014).
DI AAEORPVERIEEICEINH DR XS
BELEZLNTLSA (MR ,2012), B4
HOLSBMBOEYISDKEIZL BT
BA—THEEBIRETHD. LEADT,
LLEDZEDOHRIEL, 73 HAEOBEEREA
DHEEETIMI I LTEELRT—RERLS.

2016 3 A 12 H, —MBEEANHEED
ESRAHESE O FEE TERRE L =/ B
2k B b5 2 F Megaptera novaeangliae M
BRAEDIC, HESOEEE (dtiF 26°42
HRZ127°51) 2B VT, BRHARNEZZHELE
7 102 H A Caretta caretta BN FER S 1=,

Y s
WTE 12EE

. HBEOHN. ERERENEYABCKRENT
AT HAORRMNE

Figure 1. A map of Okinawa Island. The solid black circle
indicates the location of observation on the loggerhead turtle
with the shark bite.

2. YABIRENLTAIIAAOEER. A A4,
B: &M, C: Bk (MEEXER)

Figure 2. Photograph of the loggerhead turtle with the shark bite
injury. A: lateral side B: rear side C: diving turtle (Photographs
by Haruna Okabe)

1 HiBE L BKIREE T905-0206 HiBREERESASEIFA)I 424
2 —RMEIEN kL BME MERt 42— T905-0206 HiRIRERAAIBETFA)II 888 6
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SELETHAYIAAORRBEHITEY B
[CE L7z, HEEABIELFIESOEDE
BcThHhor= (1).
KEEKTERORRASHEFIZAITTH
gURICEE LT (K2A). BEORELE
JEERIZET HEIEND L SICE A=A, HIMIE
B, BANLDERIZBEVTHROER
HNBZEMND (K2B), EEIZAEAMNDT
WBERDNE. T, FNEEMTEHID
L5012, MmASEDC EBEICAA - Tk
L, ZOBRIZHER I NI=8EXICIZRBIZH S
nigm-o7= (¥20).
AEERDOERICHERSNE=AMKROEDE
ReELTIRYABFIZLIHENR IR DONS.
A4 B FH A Galeocerdo cuvier |FB w0 H D B
IR DL, BATHIEBIZERT D2 KE
DY AT CHBEDBKEEE,2012), FDOF
ABYND T I HAFENMERIZREIND
(Witzell, 1987). £7=, EAEEICET 5/\&E
Wi A TIhbh-HERE CRAERSTRRD
EHDOBEEEYEREZE) CHEVTH 60%H
A RFHFAT, BERNEYNER S NI-EED
SHERM10%MN DT I HAEAREINE (F
EBIFEAH,2006). ZHOXKSBHERAENSES
NEZERNBRNSLDTIHAEOHEIRERLZFD
BHEARVOTAZLE, 1 2FFADEREMN
OONIE, DI AAEOH AIZKBETERMN
WMETEDAREE L H DD T, SEBEOAEL
EONBFOCHESHICHF LIz,

e
APREZETIDICHEYLZKGEDTHA
EEVERELOEILFERER, MATKH
BRICRHANDEERLETY.

5| ATk

PrIEREe - REPIRED - SHER - REHMM . 2006.
A2 FHFABHNBICHIRT 2T HAH.
SHMHB=21—R L& — (70): 17.

Bortolotto, G. A. and M. S. S. Reis. 2014. Flipper
lack in Chelonia mydas (Cheloniidae).
Herpetology Notes 7: 333-334.

Chaloupka, M., T. M. Work, G. H. Balazs, S. K. K.

Murakawa and R. Morris. 2008. Cause-specific
temporal and spatial trends in green sea turtle
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(1982-2003). Marine Biology 154: 887-898.

Heithaus, M. R., A. Frid and L. M. Dill. 2002.
Shark-inflicted injury frequencies, escape
ability, and habitat use of green and loggerhead
turtles. Marine Biology 140: 229-236.

FUREENY .2012. Re #EEMBIEBEZESFD . p.
227-254. BIFER (FR) 7 I HADBRE
EREREBEOEYFE . RRAFEHRE, RR .

SHHBE D EK RS . 2012, S8 5Bk IRAE A
A RTv U HETIR . — B AN AHRESE S
S8R, 8 . 213p.
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Diseases and causes of mortality among sea
turtles stranded in the Canary Islands, Spain
(1998-2001). Diseases of Aquatic Organisms
63: 13-24.

BAEHE - BIKER.2013. SMEEF PR
(2l 57 2 HARDIMEDHT - T AR
CEHBBEICFBELT-. VI AAZa—
A L& —(97):9-13.

Witzell, W. N. 1987. Selective predation on large
cheloniid sea turtles by Tiger sharks (Galeocerdo
cuvier). Japanese Journal of Herpetology 12(1):
22-29.

Witzell, W. N. 2007. Kemp's ridley (Lepidochelys
kempi) shell damage. Marine Turtle Newsletter
(115): 16-17.

Summary

On March 12, 2016, in the western waters of
Okinawa Island, we observed a loggerhead turtle
that had a carapace injury, likely caused by a shark
bite. This arc-shape damage extended from the
center to the back of the carapace. Although the
injury was severe and caused damage to the
abdominal cavity, we observed no bleeding or
endothelial formation, showing its progress of
healing. In addition, the turtle swam and dove
without any issue, indicating the turtle had no
problem from the injury
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Unusual timing of a loggerhead turtle nesting on Kunigami, Okinawajima Island, Japan
EERE g B
Muneyuki KAYOU and Isao KAWAZU

T H I I HA Caretta caretta | PBE TEE
NEdTIHAAEOHPTHRDE L, EIZ57
BIZCEWNT 2 (FF - 5mE,2017). MF7HD
SHAFEINIZEERFT TENSHFICINITTE
EEEMN S BIEBHICBH L, TITXKE%:
9% (Miller, 1997; Kawazu et al., 2013). 8
ENARTHE G B) hoXETHIHE
BEINIFLHD CrpE - FER, 2014; Kawazu et
al., 2017; & (EH ,2015). XEHMSHK 1 A
%, FRIOEINZEITLY (Kawazu et al., 2018; /)N
#IFEH , 2010; Wood and Wood, 1980), 2| =k
WTH 2 BRI T -8 EEINE A EAEE L
1 V—XVHNDENEITRTKRZ S EEHEE
BHIZE-> T < Miller, 1997). 1 DD EEINER
ERAZATHOREIOENPEF TCOEHTER
SNIENRRBEHKE, 7HIIHAT23
FLEIhTWBHN Miller, 1997), HEEDE
AR OERTIE, EINEISEHRN 1 FDOTH
DIHANRBEINTULNS CAEEA, 2014).

2018 1 A5 H, "EESEEMNILILER
(dt#& 26°44° 377, E#E 128°10° 00”) (ZHULNT
THIIHAAICKDENNER SN (K 1).
AR ISR 1.5km, FEAIDO—BBIEXK
EEORBHICES>THY, NDOTIEWED
BENE LA END, BREVEREE
Nrbhhnfz (K2). ENIEEXEREIER
SNEHBITaTbLNED, EINEMEHRERT
S5BRYEERENTH TH I EMNEAT=
(®3). 75SvyFH4XIL601E, R4E7 A 18
BICEMNEDOHER R ERER LIZHER, £T
DIIZE WNVTHERELET LTV M2 = (K
4).

SEDOLSIBTHT I HAIZKBERHININ
DENE, HESTIEOMELEHELD. CDOE
HIZDWTIX, #HEEDEINERDOEEIAR
EOEIEHEIYVBLKKRESLUEINLIZZ &,
H DN TMtDEINER» S EFEIZEME LT

E127° E128°
EEH R REEE
Tobaru beach, Kunigami
N27°
LD - ¥
East China Sea b i'j_ —_ak
A hiER
Okinawa Island
AEF
| Pacific Ocean
N26°

1. HRSEBENITRLEFOMNE
Figure 1. Location of Tobaru Beach, Kunigami, Okinawajima
Island, Japan.

EEERAEIN L =rAIEELH B.

RENSDENE TORBIEET T TOH
WTHESINTHRY, 7F 7 I H A Chelonia
mydas T 34.7 B (Wood and Wood, 1980), %
0 2 H 4 Chelonia agassizii T 32 B (Kawazu
etal, 2018) B K UA A <A Eretmochelys
imbricata T 29.6 B UNWKIEZ A, 2010) Th o 7=.
INDDETHEMERICEDFIE, REMKMN
HBERUTREE LEEERET DL, 11-12
AIZKELEZEIZRY, CHIEBELGNZT
NI HAHADOKEITIEAL.

WO AABEOBFERICIEEZEHELH Y,
RKFEFENLFELICHEB SIS (Kawazu et
al., 2014; Rostal, 2005; Wibbels et al., 1990). L
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2. ABBICETSIEBELTEBENEE (EHTE
w2, L @ADL, T:ERAMD)

Figure 2. Photograph of the sandy beach of Hentona
Kuniganison, Okinawajima Island. The upper and lower
photographs were taken from the west and east side of the beach,
respectively. Photo: Muneyuki Kayou.

MLEA G, JAREIFEA (2015) (&, 24 <A
DEIRIBUEIC L DBERERIZENT, XE
HUETHERBBFB LA >EKTHN
X, EFBETELHERTLILENTED L
HELTWD. ChEFEEZ LGTNIE X
BH BT CLEELRRERELATEE
LTWBZEERLTWD. CORRESRE
T5L512, 11 BICBERAHEICL>THEAR
ARXADLREGHEREERLEHERVH D
CrEEIEH,2017). LLEDEERMNS, #HIZD
WTIFESHNANDOKZEIFATREN S LR,
—AT, MY IHAFEOINER KT
=HELERL, KEHR (F) ISEETT
% (Hamman et al., 2003; Rostal, 2005; Rostal et
al., 1998). ONfah dh 2 REEME L=KRE (8
UPATREZRONAE) THIE L (Kawazu et al., 2015),
REHIE 2 EERELIFERICEVNESZAON
T '3 (Comuzzie and Owens, 1990; Rostal et
al., 1998; Wood and Wood, 1980). Rostal et al.
(1998) 1%, RFHZEZT-HIEHEEZITAN
BLRY, SHICHZEZEHITLILIIZHRDI L
ERELTWD. BEDKSIC, HBELRINE
ElERT L, RENGRBEHTHS
LEEETDE, MTHIIHADHIEARE
DFEFEH LN CEIETE) (REPXRE) &R

M3 PHUIHAAOERERMERT 4 —EY hODEER
(BERFERY)

Figure 3. Photographs of the loggerhead turtle track and body pit.
The upper and lower photographs show the loggerhead turtle
track and body pit, respectively. Photo: Muneyuki Kayo.

FTEEFEZONGL., LEADT, REKEGE
FHEHIKEE LIERTH D RIEEMEHLRE
ENnd,

AERFHBEEDITREEZTL, IIEK
FTCHEFELR, BEOLXFTWNERAE L
[F7=AIfEE L H D, LHALEMND, B RT
DIIAAETHERB LTS &F2L<,
THIIHARRA A TIXEINKRE (8-9
B) I2/KPTHINT S Z &EMNELY (Kawazu et
al., 2016; /NFRIEADY, 2010). T D & S5 KR
INEHNDAA A THERINATWS
(Beyneto and Delcroix, 2005). L7=A>7T, #
BLEZIREREBEICHEYEREBET DRIEEEIE
L, HZMEANHBERITREE L
LlFEZIZUN.

BAEE (F—AKNZUT) I2BF5T7H
T2 HAIL10-3 BIZEINT S (Miller et al.,
2003). COMAEFEOENEMMSEME LT
ElMT AT AHANHBTEI L 2 ATEEM
£H5. ODELFHEDHKERTIE, BR
DT HIITHAEI DOMBERMIZHMN,
FTDS56, HEEESTHBKIFEERZ T
(X, mATFOERNEHAICRERINDNTAO
247 GEEFE) INeHEECHETS L
MNEAS M &R > TULVD (Matsuzawa et al., 2016).
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4. EMD 194 BEOTHAIIAAMODEER (EB
RERS)

Figure 4. Photographs of the loggerhead turtle eggs 194 days after
nesting. Photo: Muneyuki Kayo.

CORERIE, BEHDWVTRECSNT, I
Bkt EE M & B AL EDEINEMADEIZER
HRRABH o=, HHIWNEHDZEERLT
WD, RMEED & S BEHANDOEINEITS
TATIAADNBEREFICHEXT D EWVIR
HERITT DO, EREEDEEFR
ERESTDHELELEDIT, EHBROEEBUT
BIZLYABRTIHEND .
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Summary

On January 5, 2018, we found a loggerhead turtle
nest on Hentona Beach, Kunigami, on Okinawajima
Island, Japan. This was the first record of “out of
season” nesting of a loggerhead turtle on Okinawajima
Island. We excavated the nest and examined the
eggs after 194 days from the oviposition. The
clutch sizes was 60, and all the eggs showed no
signs of embryogenesis.

TREEEMAICETEAT7HV I HARESEODO— FFIL

Loggerhead sea turtle hatchlings misoriented and run over

by a vehicle at Kunigami, Okinawa Island, Japan

REmRE g B
Muneyuki KAYOU and Isao KAWAZU

A— RFILEIFERICEA LEFEESYN
ETT2EHEICIEIRLN, FETETDHIET
Hd (H0O,2003). HESICETLHEEY
OA— RFILIEY NIV A F Gallirallus
okinawae (INF - ZEE .2004) LT FTHRX=
Diplothrix legata (EBFEIFH ,2017) RED
HOMABEROICRELHD. VIHAH
ZHEWNTH, HEBEOREKRNOERET, E
ONER D 7 A9 = 5 A Chelonia mydas (Kawazu
etal., 2016) X% A < A Eretmochelys imbricata
O eshis CEAEA,2015) OO—RKF)L
NHERINTULS.

201548 A 29 B, HESOEBEREIES
TT HJ 2 HA Caretta caretta Wb A O — R
FILAN S EEER SN EXRBRIEHES

DILFE (dbi& 26°45° 577, EAL 128°12° 107)
[ChAIE L, EES8SEICEHELTLE (F1).
WrEE (BELOF) CEERLIERSN
T3 ELRIEFIZ (K2A,B), EEIZIEEHIH
BHEBIN, REIZEWEZBERSLTWS
(B20). ¥z, FURILABLIVHOND 3
DOEATIZFABT CTH-=. SRIAO—KFIL
NERINETHT I HABEHEDEFT N
FEENNE(IE, 2015FE7 B 12 HIZERSHh (K
2B), VSV FHARIF 45 ATHo=. FE
IIM D 48 B&IZH =5 8 B 29 BIZ(Z 86 @K
OWEshiANBEHE Lz (BREE :59%). 70
556, [AEENBANITOENMNEIFRBATH DN,
PERCESSERE, BEIIRGABIZHD
EEICE>TEAL, EAT2EEEZEICE
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1. HESEBENEBERDOME
Figure 1. Location of Yona Beach, Kunigami, on
Okinawajima Island, Japan.

FhIT L= (3).

THIIHAZELY I HAEOBIESE
(XBABERIEDENXEERL, RHERICED
BRI LY EBAZ N EEEY ITEAAL
5 (Lohmannetal., 1997). L7=">T, 4@
DEhENRER S THLT EIZB-LT)
[ZFFISNEEICRBALEZLIZBALHATH
5. SEINODELSHEO—RFILEHILETZE=0
121X, HTOgYBNEERSIT LS
CENRZRLEETHD.

ELRBEDERBABSZEREECLD
L, ERRRBAIX, ®EHD NI M URILED
B3 IARETDHIEMICH T, EERRR
BN EHREICIEIR T 2 DD BRIFHRER
BEEEL, BERXENLSE, ABEENS
LEBWNETHEINTWNS (AEHEEAN
BABERHE ,2007). COEECEDTFIL,
EFxEREOT CAEICIE N RILAHY (H2),
BICERBIZE T2RBREOHMEFOHIZIL,
P EH MU RIILHAOMIOEIZNER
DTHAS5. Ft=, UEOZ Enn, HOD
BEIRETHY, WE~ADLTY 205 CIRA
WA EEEZDRETHD.

Witherington and Bjorndal (1991) (&, 7 A
Y 2 A OB ERF 360-500 nm DER M D
FOFRIZIE X CFESI SN, 600-700 nm D
BENLHREICHT ZFRMSIEEN EHE
LTWd. COXRTHARBERICEDTIL, k
UXRILVEAOMIIZEE SNz, HEHLK 400
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M2 HESEBENMOEWBR (A), THUIAAE
JHEEN (B) BLUHRBEOMWENERE (ABKLUB: &
BBRsE, CImLEBNRR

Figure 2. Photograph of the sandy beach, Yona Kunigami on
Okinawajima Island (A), the loggerhead turtle track (B), and the
beach at night. Photo by Muneyuki Kayo (A and B) and Isao
Kawazu (C).

700 nm BT (AEIEA ,2005) EHEL,
BEOREDHEITEXRET 52 & HMEH
NELAEL. LALEAD, FrRILAD
HEBORREBEOBEROLZDIZIE, ~UXRIL
NEBOHBTHLRBEZECLEEIRETTH 5.
EEBVOHEKITIZE > THEDIEMNSE
BRNETHIZIHADFAANRFER ST
WEERBEFEERENDAKNNEEEZR T,
HRICKRNANR—FERYFITZZ ETFAH
ADRELZBEMNICHIOSBELEVNSEREDH
Y, FHTEOERIZIEINEIAFINS.
Tz, EEFOBRBIZEESS ImBED
EENADHDEITT (K2), ©<HEEFEMNLL.
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3. PHOIAABEHEOO—FFILDEE (R
RERT)

Figure 3. Photographs of the road killed loggerhead turtle
hatchlings. Photo by Muneyuki Kayo.

BE, TREEOBEBARWEOERTIZE, EHE
RIZBERCEHEE B E L THERENER S
N=EEZSNTWNS T A > Pandanus
odoratissimus ° A A /N~ 787 Hibiscus tiliaceus
ZEOERK/NPBANEM LTS (FEEE
M, 1986). T DIEEIE WD S TFEHH]
ELTHHEEL, DI A AHOMBIESAEIZE -
THHEETHD. SbIz, HEEDOWEE
TR UEOHEEICL D - BHEEIC K-
THFIhTWD 2 EnD (REEED, 1991),
TER T 5 EFOWRDOIIROCHEEMHIFIC
RECEBMT D ENFINS.

B

BEREBMEELEEDHICRXDELEEZTEWN=D
HNOZ1—ALE—DREZTEDEHERRITRK
HELLETET.

5| AR

[RIEEE - KATTER - EARE - TAE—5 -
R —BR - P K—ER . 2005. FREAREA
LED. 7 7 Z 3k 109: 1-4.

Kawazu, 1., K. Komesu and M. Kayo. 2016. Hatching
of Eggs Rescued from a Green Turtle Involved
in an Automobile Collision. Marine Turtle
Newsletter 151: 24-26.
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HBEREERMICH T2 HRANREINY 1
TJIVEFESERAIADREEK. DHLD
—a—AL%H—103:6-10.

INSIEE - FEERIE 2004 YU NLIAFD
O— KL . UBE SRS MES 35: 134-143.
AWAFEANBRERTS . 2007. EERIREANE
RERERE - RS AHFHEEABERE

Bi#s . BR . 213p.

Lohmann, K. J., B. E. Witherington, C. M. F. Lohmann
and M. Salmon. 1997. Orientation, navigation,
and natal beach homing in sea turtles. p. 137-163.
In: Lutz, P. L. and J. A. Musick (eds.). The Biology
of Sea Turtles. CRC press, Boca Raton, Florida.

RAEEME - BIHESE - JIIABE . 1986. Hid
OBEMRIZEET 28R (1D  HERSDMHE
B (RERD) | RERXERFI MRS
33:211-220.

REER= - FZREIUES - W)IEZ - RILFERE.
1991. ¥ - BWHBEE R T HEEICLHW
DML AT LICEAY 28K . BRIE
X 38: 336-340.

ENFEF - ME—H - KRS - FHE -
CWED - PRWBET - HhF - SWES -
RERE - PHEHBL - ILRLEAN - BEEH.
2017. i@ B T 2 ERERET T H XX
TOA—RFLEEVRITY TOERE
FUORE~DRE . WAFERIZF 57: 203-209.

AOE.2003. O—RF)L . BETRFR 71 840.

Witherington, B. E. and K. A. Bjorndal. 1991.
Influences of wavelength and intensity on
hatchling sea turtle phototaxis: implications for
sea-finding behavior. Copeia 1991: 1060-1069.

Summary

On August 29, 2015, we found five loggerhead
hatchlings that were run over by vehicles on the
road near Yona Beach, Kunigami, Okinawajima
Island, Japan. The nest was deposited at 12 July
2015 and had clutch size of 145 with 86 hatchlings
emerging from sand (59.3 % of nest productivity).
The nearby roadway had lights that were visible
from the beach. The beach lacked dune vegetations
that could block the lights coming from landward.
We suggest planting vegetation, such as Pandanus
odoratissimus or Hibiscus tiliaceus that were seen
in the natural beaches. Not only the vegetation
would reduce disrupted hatchling orientations by
blocking artificial lights, but also would contribute
to form a natural beach profile and its functional
integrity.
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An underwater record of olive ridley turtle filmed in Yonaguni Island, Okinawa

E]E *1-2.

BFHRRS

- {ERERDIRE

Takashi ISHIHSRA, Yasushi OKUMURA and Sayaka SATO

REA—=NEALEVTIZTTLERBBEDEK

HEEE (BN) NALTWEEZA, INnFE
'C%'C%T—'JJ HALETFTEHRDESTIH
ALHE-7=. BEERLIZEZ A, THIL
E A2 HA (Lepidochelys olivacea) T&H Y,
EELDERRBICEINETCERTEREZ INE:
BHROEATIHADER - BIEIEEH D=
Z I T, MATORMHFAIZRELZR OHERX
S BSHARICKE L, BREWNEW =
ZCITEENA Lz

EATIAHAGRKXIXAR) B EDORE
TT7INFERENLEMENETS>ET
MeEN2DN, BECOEREIHEFY K< >
TWRL. RFEEZFLERE L L, HRE
izt H Eﬁ,‘é‘ % (Abreu-Grobois and Plotkin,
2008). HARTHEHT, FMEEWEH DM LH
EWSET, BERINTWND. AIPKRAEEC
FEERAYE, A—ANT DT TIEHIERER
RELEEENREANERETEHEEZZAONT
LB A (Abreu-Grobois and Plotkin, 2008; Bolten,
2003), Eutﬁwéhémﬁihﬁﬁl#
mofzY, BRIZZEELEFEAKORRIZKLS
EDTHY, RF1—NETAEVTTAEH
K5Ctﬁﬁﬁ%E%ﬁ@$5T%6

BRIl E AT I HAX20194FS5

A 10 El 16 B 37 I HBER SHBESDOmEAEES
CHDIXILAVEWVWSIRA V MZT, KZFE25-

i SBSETER

27m DR THERINT=. BEE, AT
HAFEA—=N=N2TIZIE>TWEEZAIC
REEZBRYDSTIAHFELTCLE (BE).
EHOFCESBIZIBEENFELTHY,
BELLAEYMELEDEHDTEIEREDNS.
LnL, BYDITESFAIERENEDE, B
Jﬂaﬁ%’at\liﬂ@ﬁiét‘éw’a%of— (BB
2). SEIOBY DFHTENEATIHADR
#meEJJb\Tb\latTﬁﬂfﬁéb\ —fHE LT
L THRERN.

=, BRLEEMNOGARTHD L HIE
XTEk (BE3). =L, BEOoERSIF#EY

EoLETHIZEOCPLENTRET DD, K
ALTUWBENEOINITE

TERUBTERD S

H1. BEE 1. EIEENKZE BOmTTEE’é?{’LT—l:%'JJ\
HA. BREFRICTEYDITTLS.

3. FADEHTHIHMRLER. HALTWEHNET
[LHIWFTE AN

| ETHIIAESIKERE  T654-0049 EEEMEHARXE = 1-3-5

2NPOEABERD = HAHER
3 HASKABSS NS4
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SEBE I N-MEE 201949 BB, B S
BTL EBOER MHAODEEZODZNTE
£S5 1 4] CTHBRFETH .

Eirs
SERINBZIEIHRAE BS BADEHET 2
WM OF Tz, BES & NEEDRIE
FHRRXEEBS BANBELTHY, FMRED
EOERFAIEERICWNEE N, T ZIZ8
FTEEHITEREBNEZLET.

5| Ak

Abreu-Grobois, A. and P. Plotkin. (IUCN SSC
Marine Turtle Specialist Group). 2008.
Lepidochelys olivacea. The IUCN Red List of
Threatened Species 2008: . T11534A3292503.
http://dx.doi.org/10.2305/TUCN.UK.2008.RLTS.
T11534A3292503.en

Bolten, A. B. (2003). Variation in sea turtle life
history patterns: Neritic vs. oceanic developmental
stages. pp. 243-258. In: P. Lutz, J. Musick and J.
Wyneken (eds.) The Biology of Sea Turtles
Volume II. Boca Raton, Florida, CRC Press, Inc.

Summary

An olive ridley turtle, Lepidochelys olivacea, has
filmed at 30m depth in Yonaguni-jima Island,
Okinawa, Japan, on May/10/2019. The turtle has
elongated tail and is confirmed as male, however,
maturity of the turtle is not determined. The turtle
scuff its carapace on the rock. There are scratches
on the carapace and some abrasions appear to
reach the dermis and the surface of bones. This
film would be the first underwater record of wild
olive ridley turtle in Japan.

2018 5570 = A A EER

A Circular Notice on Sea Turtles in 2018

BAD S HAhER

Sea Turtle Asociation of Japan
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BRIE EETEXREZFLIY (5/14) 73HAD
EZENAHYFELEOTHMOELET, REAR:
2018/5/14, BEGFT  BEREBEE (hHLF) BTS
Bl (1) EBY (h&HIF) HROWE ZRE:
IERNRDF, HBICEAR LEALVHAE L=
BT L, RES BEOIEHhLEELETI30
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LET, BE 7493 HA (). BE:1m.
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OT, bPLEBREBMWELES, BE: 747
SHA(Q). BEEE 90.0cm, HEE : 93.8cm, E
Eg : 67.4cm, BHENE : 89.6cm, {AE : ETHIME. X
27 No.100789, B ®#&E. EE87% &I Fibropapilloma
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BE. BRERR  RITBENAS T 0m {50V EAS
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FINE BXREELY (614) EFEOTETHD
SHAOBHOERES ITE L, BACEALADA
HEXKWTWEEZAEF|ZLEIF, BHROEERS
THLBRLEEDZ ETLE, BE:H70cem (B
A, BE 4960 cm (BAD & - JP0705/IP9567
EBERBELY 12017 F 6 BICBFMEH TERBR S
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BRI LT EKEE BEELY (6/7) —
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FLELE BE: 7HhOI A4, Fr: WORT
EmESAEILETER. MHl: A X2, CCL: 820mm,
MCL : 808mm, SCL :858mm, CCW :610mm, SCW:
784mm. BW : RBH. AR 18mm
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ANE AffSALY (6/8) E#EDHFE=I3AH
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(6/13) BHBAETIZH S AEHRONEEER
CATREDTIHANAMBLE Lz, ZEH#ITERT
UL IPN97579, ABTUA JP4990-A, EHE VAN
JP4991-A, HE VAL IPNIT580, £X TN 1=HE
BEE®OI-LETHR. BHREY (69 ICEHER
EMMBEOEERCEESN, BHREMORESE
BOMSEBHEHBRSNETHIIAATLE,
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APE BLOAFLY (6/17) KROBRIFFHNAA
EABROWE (BMEEWVWSTHENSHBWETY) T
DIAADEENHYELE, BEEAEIZLT, A
EOd CEfOMETY, EF: JmRBLN2Y
JPN101856 Y, JEHER LY /IS L TWEEWE
BEVWERERE I+ —FLSIADL, EEFERIL
ARADTFTHIIAAT, ERR 1 72mm, EFIE:
64mMmEREENFEFE LIz, SEDS AICH
MEEFMmEMOEERICEER. BRI n-EK
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EERXRE EA0AFLY (6/17) EEEKKS
DEKRBKABTIIAADEENHY L L=, &
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FRBEROERNHY . AEICFTETELE, [EE
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LA EBERKEELY (627) ERH=20OEEH
TTHIIAAOBEIHYEL, KES
SCL75.7cm, MCL74.7cm, CCL80.7cm, SCW63.5¢m,
CCW78.4m, 1ZZ : MD-90 (7 A ) AEBERTBD
ERAYV) EHERLY  EREOTEBNOHESE
[CHRELEEZA, 2000F 7825 BIcA XYM
THE., BKRSNEBEOMDT7HIIHAT, K
RELYLEENAWIOmMBEELTVELE, B4
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HAEMMAERIKERELY (6/30) FERXEHE
FIEYUISISHANZEEFELTWD EDEEADHY ., K
BRAEBCT>TEELEOTHREVNELES, &
ThHIIHA, ER: AR (FiF: BHEZCHE).
ZEA:20184 6 H29H, FAEB B30 /. KK :
RUEE BE - . 5T EEERXRTE0MR
BOIESOOMOIOXAFDOBRE., T4 X
SCL88.5cm, MCL86.6cm. SCW65.5cm, L& : i—
B EEIC kDN

sk sk sk sk ok ok ok ok ok sk k ks ks k ko k ok ok ok ok

EX e

m 5 HAEEIR 18-6(8/10)

sk sk sk ok k k ok ok sk sk ks ks sk k ko k k k ok ok
KIFF #BEHEKEY (72) #EETROITED 2
AADEZREEY £, SFTE. HERANSFERED,
KO TDIN D, BEREOAAFMETYE, EH
BEY i BEYWNVEEWEEELYTAIIHAT
L7,
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=58 EFETY= m AR FEBEEY (73) AR,
EEBROERLD ﬁﬁr”%ibf [Z&
m%]%ﬁazmm£7ﬁ3a B ZEREE
%ﬁ@ﬁﬁﬁﬁﬂ(ﬁi&b%@%ﬁ@ﬁ:?j
TIAA KRB RT, AU X ZEERE
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=58 iK=xmrv= ﬂ% SE R L Y (7/4) KE.
EREBHROEENHY ., AERICTETELE, [2E
EHXIRER : mm¢7ﬁ4a BRT: xaﬁm@
5 (ZEREHHAR). BHE: 7HUIHA, KRE
T, YA X D EEERR 74mm, RNERER
729mm, FEXEEFIE 603mm, B K4 XEHRIE.
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LR, KANHAESE B
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SH1E EHELY (75 SHMELHFAEBANT
EHEDODTETAT 2 ﬁxﬁ%ULthFtﬁ%
NHYELE, EBIEAENSDE D TLER]
A0513 ARBTA0514, a4+ XIZEE 32.8cm - BIig
284cm, EHERLY - BEAESHMNHESIAICHN
AbEEEZA NS LEKEETH 1 ERATE.
2017 F9 BIZHRESNE=RBEAETHDZ EnbHY
Tl BMFETHLREICR>TVET,
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FEE ELOALY(TR)TSOEREREEE O v
TRAROTLGEL DR (AIBAYMNFFRIS A TLY
55) THYELTWDRERIZ, I HA2HY L
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WEFEELY (79) FHIIHADERM - K
B2 PRI BEAEED (2B KE] & BEEXE]
MNRFY, SHIZEHEZRSBTERAAH =, 3 AD
KEE 1 FRE. TRDARY MR ETROBHEEH
KBICRIET 2, ARERHNERNOZBREZT
mo#& SANEZEEHERBBOKRECEEZ.
BIGE L O BHEDS ADNHEYEH L v 2 TRERE
?Mmﬁwﬁﬁﬁoﬂ#b$OUIﬁﬁié%mf
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NBEREEFFEELY (7/10) BIET T I HANLERE
THHEBEBERETTAH4B. SEVO TOENINHER
Shtfz, BEBEOIIHBRVE LEANGESELT
WBRERIBTOEAN4 BOR, EINEEERER L.
RIRTRG R EI5ER Lz, HMEEZ T -R&SD
BEMNEITAIT, ROEENDENSODOMEBIZE
MLEEOREEEHKL, BHEXETZOEER
FHZEEROE, HEROEBFTEENEFTYH
FHIZARRO—ILET>TWNS HES HMAD/S K
O—JLK] DA VN=IE [FAF=BDEZ BT 2 H A
DREFET., ATWICFAAZAMESEHRRT 2
LW ETIEEL, TIHADENMTH DM
BHERETFO TV I E, TIHAMNERICEKSE
LOBWEE, HEROEY THYBME, F01=
DIZVIAAOLEEREZRHEL. [BR] LHEFT
EHROCYIZENMENIEER DTS E3ET,
([SEETVIAADQLEENAH YLD L, [V 2
HAIZCOHEBBERODZEEHZTEDS] £V
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BEEHR NYANDAEELY (713) 711 O 13 KA,
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EHE BLAOALY (7/13) SHEEHEt R
DT EORDIZT, TEAADRKERRELEL
f=. BEIFEE. O EREENEY EHRD
fEINDODOHY, ONR->TWET, T, ALE
TREFES ES5RIMOB/BABDY E L, EHEREL
YU BEYWEEWEBELKYTHIIHALRED
NBEAANES>TUVE LS,
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2017/717T BWRTR, 7HDU I HA ZEFRT.
JB7901. Il &R E KB AR FENS AR ICRKR,
HAEEFCRAVAbEEAN., FAZONTWNDEHD
NELT. FAERETES, COEHERELHEFE
IR L=, BEIE. LROBAKEEIZEBELLEZD
DFE->1=, BRAIE2017/9/17, EEREDEEREK,
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HEFELY (717) $4E1 8, #BEHOBRICE
BLETADIAANTRERYRL, NBEOH]
D16 B, AIMOBREREFCTEICK/INE, HiT
DRES 200 ANRED R, RAREKNTITO =,
ZELEOESE1 A 1L BE, #TTO AR DI,
MO HNHRBE L N EMATOKEKE <) o7 —
IWRBEORE] ITEARE, BROZETEHEENMET
LTWT, RELEIUYT—ILRIE TBIASED
FEMNE Moz EWNDS, YUVT—ILRIZKD &,
RESNEFIZFAS FOF>EES 52 £0(2#
Alze BREIZHOIZEEEA. ASHL(ERTH
Y, BURLTHRLKREHBTLIZE WS,
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BRER BEOALY (721) 7218, ERBR
DBAMDEMN DY S HAOBEHOER,AHY £ L
fzo DEIAAOBERIETEORBY TT, RER :
21, BRGAH  BEREEFMEHOEEM. &%
THAIIAA ER:E FAX I EAIELTOR
LN\ BEH ; JPN7184 JPN7183. R : 2 T OFERR
iR, BEHBLY (2015F9 AICEREERSD
FMOEEMEEL., BRSh=EAKTLE,
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=BE KLFEHUIAANE BAELY (721)
21 DR DIHAREERE RTI VT TDAHEL
CRERFABREE/NNO—)Lh, SEYO LY
ERELE L, EESHN 2 FRIOEINGAT LA
WA, BRABTELEECA, ENEEIRELE L,
2016 FFD 7 ALK, 2HERY DEINTY,
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EHE BE&OALY (727) KB, BEESHNT
WizEZA, DIAAOREERDTFZOTA—IL
BLELE, BRIE7 827 8 148, LEZTHR
CDBPYBHFE—FIZTIIHADEEE2LED
[+% L7, 1PEiE60?2100cm DR HULDKRE X T,
£ 5 1PEIX30250cm i FERBWVWET, TSI HAD
BigZRLER-OTIN, EHTHIIAARLL
BWET,
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RRARFASVEENZER BREEkELY (727) &F
EEETOEEBMCERLGZTOIIAANEES L
EDERBERAHY T L FERH, BEERER
S>ZDHTHR) ., EHEEN 101464 FHEF LY -
2017 F 1 BICEABRERT=ZOEEMEEL.
BRENETHIIHAATLE,
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BREE M ERHKEY (730) 7AIIH
AOBEBHEEBERENEEETELE, BER:
2018/7/26. 24 : 64198, 64199, EHE : 65.5¢m
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ME)IE HIBkkELY (8/1) S8, BEOEEMN
WRIZITSETFONATVWELEDT, SEKIET
BEE L, S ARINERRTOERER (8
KiBg) TF, EHFRBLY - BEYWEEVWEEE
[CIZBRESOMZEEDTHIIAANE>TNEL
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BHRKE MDA XLLY (8/1) 7828 HICFAL=
5RAFEDEB M THISHMEEZBRNBNRTT I
TIHADHEKERDLDNDZA NS VT4V ITHHY
FLEDOT, BHEESETCWELEEET, BRG
BT BRBE=AENENR), KES ERAZELICL
FIRREETH R Y BRMNEA T = —ERD &
E, 2R (FHITHDEDEFTT): 984 nm, Big (g
BIASEHAD - 555mm, EEEE 601 mm
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BEHFE LY BB) RINERKOTHTIAADE
Nt THIDN D AHERBTILAD TFEDR] T7 A,
DIHAACDODNWTESNNEERGFEE LLLCET
RRYFryr—im DI HARERKIZGRA S5 AEL
fntz, ENSRRICMA., RO/ NO—ILPIIDR
EIHOEBREBYAAE, BEENTE, ITHE
AL, BEAD I AARES (KIRF&AT)
ODMREF2E (49) MNEMMZEED. SMLENE
£12ANE787. 13, 16 B3 BET. 93 A
ADEFEOER, REFTHICOVWTEALR, 138
FFESENSMRERNDEANT/AbO—LL, 7
HOIHADRHEIRE Lz, DI HAFNEEES =
HIZERELNEZDFTICHEREOFTEZES> L, F
BIOBTA, LELTVWDIEEERLE,
% ok sk %k ok ok ok %k ok ok ok %k ok ok ok ok ok ok ok ok ok ok ok
IEE OEMNEREGRBEAEKIY 8/6) 2/ FE
HADERAAY E L=, 5T biBERSEHA
SHT EEK. REHRF:2018/8/6 5:00tE. 44 :
T UREF 97980, 97979, KE & : BE 6lem,
BE3kgEHERLY (2018 FE 7 BIZHIEEEET
MNEBGRESN=EEKT L,
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EREEMKESKERKEREE (8/7) 8 56 H
FRTIEEICITbHA D=7 2 A A QEBERIZAA
HhUFELE, RESHIFHZERENOBEASED
BodHzYEtnlsTd, TH25H~26BIZfT>
FEEEREFIZEENA>EEND T ELROTHRIEIT B
Ehoz80ERbhET, EERLY - HXY W
EFEWVEBEICIERERTIOMEEDT AT I AAN
E->TWE LT,
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ENMEB+EBEHMEIBESEHEILY 8/7) 4=
HOEETIIAADORENEELELE, AF
LB S, KEIILIER 90cm, & I 1m20cm
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ERDONET, EERLY  BEYWNEEWNEER
KYTHFIDTHATLE,
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BHIE KAGRELY (8/7) BBIEIZTIIHA

DEEERENLEE Lz, BRB 2018 £ 8

A78. S EMEHETRNBAE O T E—
F. KRR BTERE, Biu-oMER L. BRER
L. Z&:BL, EE - BPRITAATDEFRLY -
BEYWNEEWVEEELIYTHIIAATLE,
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dEE MEHELY @/11) BEZFICTIIAAD
EEERENEEE LE, BRGAHT: bBE/\E
BT, REARF:2018.8.11 17:00 tB, &4 :
ThoIHAA BR: T, #2770, 0
INERRGOKERLIBEIRIERE
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EHE RUEHKY (8/13) REAR: EM304£E8
A 13 B 15KBtE, RESHT: §RE=ZRTHRER.
Wi - T LETER. S8 2 LEBRLY B
EYWEEWEBEELYTHIIHATLE,
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AFE KTHELY B/13) BBFIZTIIHAD
EEBERENEEEE LE, B BFREAFEE
HEREmOERE (L2 1 F0d500E), KR :
REEE. BRL—F. 81RZ5, Bio=5M
TR CERBE, EERLY - BRYVEEVWEE
BELYTHIIHATLE,
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#WE)NE AFELY (8/13) 2R EIIHAD
REEENHYELEDOT, THWEWNELET,
FNB=FhmE NHETRER, 2. 7473 A4,
SCLmin710mm, SCW398mm. ZEBIES 75 XA F v
47 JP97434, R A > O %)L JPA850A, AEES
TSRF WY P BHB LY 12014 F 11 BIZ
HREHBHBES,MN BRI NERKT L=,
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EHE BLOAFLY (8/15) BBEICTIIHA
DEEFERENLEE Lz, B 20184F8 A

15 B, 5T 5H&E/\Fhfk. KR BRETEE,
BELTRADNTWDS, [2BWVWEHDIHN, Bio
E=ANEIEAEN, BEANRTER I MG,
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#RNR BEKk (8/19) AvyvosTHYELTL
= SRIAMNDEHMFNTNE Y I HAIETNT
TFELE, FITRTFEIRIERY LRI EBEV
FTL, ECTHRRENEBEMNDNIEEHZ T
CEEW, HEF:2018/8/19 8:50, 1BAT : #=)I|E=
ET. EH JP0746 EHB LY 2018 FE 6 BIZTE
SEBME MRS NEERT L,
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HEAF FEEKRELY (820 $F 1 BICEBOS
BMTDEBMCT., 2/ ENADEEND O &S
FPEMEEREEN LB E N LEELE, 27
B3 FBRTSTE Y - IPNITSTERBE LY 2017
FRAICERBEEIDEMOETEREEL.

BRENETAIIAATLE,
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EHEMR LA ETRAERLY (820) BEHETH
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