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HHBEEEDNSO9SH AChelonia agassiziil2H T A NI YD ERIK;

Marine debris ingestion of black sea turtles Chelonia agassizii
around Okinawajima Island, Japan

HHEF2 - ILGE - RRAE - KEEN - AEFR AR 2

Takahide SASAIL Kei YAMAZAKI, Ken MAEDA, Kaho MIZUOCHI,
Masakatsu KINO and Isao KAWAZU

ABSTRACT

We obtained the first quantitative record of

marine debris ingestion by black sea turtles in the
western Pacific Ocean from five individuals

collected around Okinawajima Island from 1999
to 2023. Three of these turtles were maintained at
the Okinawa Churaumi Aquarium where they

excreted soft plastics and other artificial material
during 2 to 72 days later. For the other two dead
individuals, their gut contents were examined by
dissection, and artificial materials were detected in
only one turtle. Overall, the marine debris inge-
stion was confirmed in four out of five indivi-
duals (80%), which was a higher percentage than
in other sea turtle species of the same area. Long-
term retention of marine debris in the gastrointes-
tinal tract may lead to deterioration in health

conditions. As such, it is important that black sea
turtles around Okinawajima Island are actively

taken into emergency rescue, and that marine

debris are promptly removed from the gastro-
intestinal tract using medication and endoscopy.

Key words: black sea turtle, marine debris inge-
stion, occurrence rate, Okinawa Churaumi Aqua-
rium, passage time

FXC&HIZ

BEICRELZATIYIE, 2<L0OEFEYIE
85z, HRANGMBELL>TUVS(Gall and
Thompson, 2015). VEAAZLDAITHYDERIL,
HIEREOZACLHAELESITEIL, £F2E

M9 fth (Schuyler et al., 2012), RERINEET
SHBILIZEDTHEZHITHA2ERNAH D
(McCauley and Bjorndal, 1999). 7=, JHILEWN
[CTSRFYIENZNE, T T HIERNEE
5TEEHREEIN TS (Wilcox et al., 2018). L7z
HoT, ATYDOERBKREHELHNCT HILL,
VEAABEDISBRHFLBHYORELETOILTE
EThHb.

PRI H AChelonia agassizild )T+ IV =T
EOSFIALEDE KR FE RIS, NTADFE
HEIH0YE TE R LTS (Parker et al., 2011; Qui
fiones et al., 2022) . RNF&(LT A I H AChelonia
mydas® B FE LE N TEF=H (Karl and Bowen,
1999), ERNABEZEARDFHREFHRERICED
ZRFELT HE R HH5(Okamoto and Kamezaki,
2014). ERRQIOIIHAOEMEIE, HIEEARR
YD DD, TAIIHALRRRICEYEDIE
BABRNZEMDMOTUNDH (R - B, 1998;
REFIFM, 2015), TOFRREILBENDLENOIELD,
AIYOEERRRICET IHEIEEL. 22T
AT TILHBE LB CTEESLURRTIEREL
o092 HAD AT BRI DLNTHT L.

MRELUVHZE

199945 B Mi520234E 128, HBE B TRR
=4, Okamoto and Kamezaki(2014)IZEDE40
DEIAAERESNIZSERDOANTIYEERRTE
FAELZ(ERD. FOSEMEKR(CA1—3) L HiE
BESRAFEREM A (26°22'N, 127°42'E) IZERES
N-EBMRTREEIN, HiBEEEEAIETD
SHIBE 5K R EE (26°41' 40.4", N 127°52' 35.7"
E) DE350cm, 7KZE220cm, E£zIEEZF150cm,

1 iSRS B/KIEEE 905-0206 B REEAAIEFAIII424

Okinawa Churaumi Aquarium, 424 Ishikawa, Motobu, Okinawa 905-0206, Japan

2 HhIEESEM B AT 905-0206 i8R EEEATIATE4)11888

Okinawa Churashima Research Institute, 888 Ishikawa, Motobu, Okinawa 905-0206, Japan

3 MBkRF R TR 903 0213 HiBERARAIETR

Graduate School of Engineering and Science, University of the Ryukyus, 1, Senbaru, Nishihara, Okinawa 903-0213, Japan
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K1 JOTSAASEERONTHBERIR. CA 4QTOVIHADT —AEAKREFFAN (2015) 55| AL
Table 1. Status of marine debris ingestion in five black sea turtles. Data for the black sea turtle CA. 4 was cited from Kino et al. (2015).

EFES

No. of individual CA. 1 CA.2 CA.3 CA. 4 CA.5
Eag 1999.5.7 2009.5.22 2021.12.27 2009.12.22 2022.4.16
5 FOR  EHE TN EHE AN #E BiwA oA SRCASE
Point Toya of Yomitan Toya of Yomitan Toya of Yomitan Nakadomari of Omna Imadomari of Nakijin
BEHE B B B RTURE RURE
Sampling method Bycatch Bycatch Bycatch Dead stranded Dead stranded
AR (cm)
Straight carapace length 68.1 70.8 61.4 58.7 63.9
#E ko 39.5 46.8 35.5 26.8
Body mass
R F X AR AR AR N
Sex Male Female Female Female Unknown
HREEHETOAK 9 7 61
Number of days until final excretion
WETSRF VY ®ESSRFy/A—
" > D — TIRF 7
ATHOHESE PRTIGATIY  wmaszsyy BRI IATYY nL B F
Type of debris Soft plastic, rope Soft plasti Soft and hard plastic, None Soft plastic, rope,
rope styrofoam
IYHRER
ALUHRER (0 9.568 0 2.006

Total mass of debris

7KZFR60cmD B+ K (= uﬂﬁb, fABEICHE
HEINBIATY DB EERER L. KEDKEZ
B EMEERFEOKELEE (8920—30C) %
KL=, SOOI HAZIE, BRED 1%DE
(:1‘@%?‘6@ MR E-IEHXEE5BLETER
EU2MER (CA4, 5)[2DULNTIE, 20094128
ZZEL/':F%%%M‘(‘W*WWE (REFEAH, 2015) B &
02022E4H16E|LAJm1‘7H SHDEREIZET
ZELEZEERTHY, BIETUVELEBIZSITS
AI#@(D%SHHEWLL
Bon= AI¥IX, Fukuoka et al. (2016) &5
EIZ, BETIRAFYY, RETZAFvY, &8
AFO—/LE, O—F, dLA, FOMIzH5EL-. £
-, BREEREBCEEERR(UT, BR)BEL
WEREZEHAIL, BEEEIZ DU TIEBjorndal et
al. (2000) [Z5ELY, LRORTRT AV T3y
ATV ABHEE (LR, BCDE&E B L=
BCI = A &E(g) / B & (cm)3

TEER

REHE RSSO0 HASEROR &£
(£58.7—70.8cm, ML FA R1IZxf LTAR3(ME
BIABA1), BCID EHE L ZEREIL1.3710.
12(E3 1 1.25—1.53, n=3) THo=. 1=, K&
[CIRABLEMEMRIZDOWNTIE, NECHOHILRE
BEIESNT, BT OEEREIRIFT
Hor-.

JOTZHAMERDSE, 4EKIZEVNTAIY

DERFHEZRLELEEEX 30%) (R1). CA1E,

HEBEE2BEEIBBIZIBEO®RE SSAF VY

LHEDO—7, CA2IE55BBE2B BIZHET
WESSAFvIEHEH L. CA3l%, 1IHBE D
61 H BDEIZSSEOHE TS ZXF v, 6f@no—
7, MEOWE IS5 XF voEHEH Lz (”1). 20
SHEERLHEHBEBO LN >FBRETSIAFVID
RABEDEHE - ZEERE1F99.471 101.80mm
(€ :7—473mm), E=R(EFEFRIZ0.13+0.26g
(0.001—1.58g) THY, BIFAELILBAN S H >
f=. BEERFELIZCAATIE, EEDBESLVE
EThHOLN, ATYIEERINGE Mo (KE
A 2015). CASTIEEBEERNMS7TEOO—T, 2
BORBAFO—ILF, EDERE ST XF v
BRI (K2), RbEEEEHO LN >f-a—7
DREIOEHE T ZERZE1L£184.71£ 159.
67mm (ZEFH : 41— 366mm), E=(XFEHRIZ0.14=
0.22g(0.03—0.64g) THot=. BH, TNHD AL
MIZLDEIEEDRACHEEZDEB LIRS
ngEm-orf-.

ER
FERIEFEIZHITBI00IHAD A THYDEERE
CNFETITHELGL, KRB THTOEEN R
B THD. HEELECHITAMEOATLY
DEEX(FAEBEAEKICHITIAIYEEEL
FEEBDOEIE) (&, 7AIZHATILI %, 317
A Eretmochelys imbricataT28.6%, 7 1A
Caretta carettaT23.7% CT&HY (Sasai et al., 2021),
SEIOHEFITIEERMIZEL(80%). CDXI%E
VIANAHOEBEROERYE, FIETHEMEE
HABERT DAIEEMENDHD. FIZIX, BALED
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B1. JAUSHACA. 3 oHHEN =2 TOATY. THARK
[£50 mm.

Figure 1. Marine debris ingested by black sea turtle CA. 3.
White bars represent 50 mm.

TAVIAATE, RBEEEEIGLET HEKLY
b, SNFERET HEEROHEAATYDOEER

M=2K72 % (Fukuoka etal., 2016; Sasai et al., 2021).

ZTOERBIZOVWTIE, INEERFHT RIS, Bl
[TFWTWAATIYEERT IEENSRET
EMEZBN TS (BIF, 1994; Fukuoka et al.,
2016; Sasai et al., 2021). EFEE, NI/ HIZHNT
PN ETHESN =T AIIAABRINIOTZTHA
D55, M70%DEESANTIYEEEL TR
E0BY (Parker et al., 2011), COEER(IAHF
TDE(80%) LTS, =, FOIIHAILD
BEADIMADBNOLRREISAREHEN £
TERTIHRE, £FREBLTTAIIHAKYL
WEDFIANZWAIEEEAREIN TS
(Parker et al., 2011). CHBLDIEEREZ DL,
2|K${7§IJ'CEEW$1’LT—/7DF7 TAE, AILHDE
BHEENEMNOEIEND, FITHFEEZFIALT
WE=RTREMEMNE Z DN . 58, £1F3MEERDBCI
FRFHEERELHMINLATHENEE
RIFE ETHY(Koch et al., 2007) , INERFIZHE
PEHLNABEENESNGEN olEnDE, Vi
CEHIDIMEERIEIEBIZEDERTIEGENEE Z
5.

Amorocho and Reina(2008) (Z~/OTIHADE
MIBEBENSBEE TOREA24.7£6.6BTH>
FERELTWD. FRITHLT, CA2ELU3IC
BT 2EEKE~DIRELN LN TYHEMETD
HEIX A TELNEL V6l BHETHY, BYE
BOSADUEL EOB#MEELTV . ZOHE
SHEBOERYIZDOWTE, EMEATIYOBE
ANTHOBEBEBOEICE>THATEDATREM
H&H 5. Clukey et al. (2017) &, REFBED KEX:
ALY IIHADBGEEBE T DICE, EFD
BYEVE30ABEZSLOBERAIIDEREL

2. JAJIHACA. sHioBE SNz AT, RERERRIES0

mm.
Figure 2. Marine debris ingested by black sea turtle CA. 5.
White bars represent 50 mm.

TWD. SBIZ, FEDOT HIIHATIE, ALY
DHEMICEFRKI129BEEL=EHHHS(Casale et
al, 2016). L EDZEMD, ATYIEHEIEERIC
EHEF"?I brUHEE TSN, HEE
NOAIYE, EHECREFICEEERITT
&5 (McCauley and Bjorndal, 1999; Teuten et al.,
2009; Schuyler et al., 2012), AT#DHEHE{E
FLFR BRI T 5 L TEETHS.

AR TIE, FBEBEOIOIIHALIAN LY D
BEENGS TOAIYHIRIICHE=>THIE
"::W' /%‘%?ék—&fﬁ“%'{kﬁgb\ 'ﬂf:a—ék_&t)\
BEIhri. BEERNICEEF->TLWSAIYIE
CT, Xig, BEREGBLIUARERES THE
R DIENARET, HFITHREFEIEATYOREH
1258 A T& % (Franzen-Klein et al., 2020; /MR
[EAY, 2020). £z, BABVIHATIEHEREBZD AN
JOTIIRE G, KEICEbE-ARTEIU P
BICHOE 5IZEST, SHILERDOD AT Y EHE
IO 9 <75 (Reidarson, 1994; Williams et al.,
2013). Dk, BREETAIHEFEELTL
HTEMBAL M EGR ST B ST BN /OIS HAIC
DWTIE, RRREBINABEZEBWIZITL, AT
YOEBBRBIKIOZEEEDIZ, BONZEFNLE
/ﬁ'“Z,'::Wiﬁbﬁ%f?él—&i)\tﬁibb\&%ié

BE
FAFAREREBREOERICILEEINEZY
OVIAADBRBRENBICSTH AN LN £
=, R AL A T ABEMEZE—FSURD
HEREK, BATEXRA P LHIAT LR
MEFRFR L 2—MTRKEKIZIE, STEDOYNEIC
CHAOWEEWN - BEOBEFZEIZITRTBIER
IZHEYVERBIEREWN 0 —&REIEE
NABELEMFOKKEEE L 2—EEF
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First record of dead green sea turtle entangled in lost fishing net in the waters
around Okinawajima Island, Japan

H—IL=/INR T4 F 1= Brittni McGuire! = Patrick Stoney!=BTHRA! -
EITIEF - ILOFLF [ 823
Carl BASTIAN, Brittni MCGUIRE, Patrick STONEY, Munehisa MACHIDA,
Naohiro KUWAE, Yukiko YAMAGUCHI, and Isao KAWAZU

ANEDOEETHALEELIZAENNAELSGITS
ZEET—RNT 4y VT (UK, GF)ERY, 2D
GFEfRIT5REL, BEEYERERICHREL
BT, REERICAEOEEERIFTIENBEZS
NTULB(FARE, 2006). COGEIEII A A3FH 514}
TIERL. FIZE, A—ASUT7ILAID R RS T
&, BEBLNEZF L5491 EDMIZEMBLTL
F=EYIDSIB80%LL ENNTIHALETHY, GFHZ
DBEIZHEFTIERRERRATHIEEREL
TS (Wilcox et al., 2012). TIHAFEDERIE
TEREO—DILEELE LN TN (BRIED,
2014), COREICKZHTHEMIPTHEEM
BRIZ, GFDISHAE~NDZEERALMNIZT DL
X, KEBEORDIZEHZRBERTHD. LHLEN
5, ERIZBWNTIIAABEDGFIZ L TEHIE
H2H, GFEEOIMEHF) 57 L5740,

20235 8A21H, HBEBMN AR EBEFDE
MO0 mADBEERSICH T, AMRIZEH
LEBRAEERDOTAIIAA(RERB R cm) &
ZRELE(HED. EENRREBFD TN K4
A N BABRERK DA IN—18F4IZ&>
T, MTEREIZEIZT EIF(R2), BT A TIHA
FHERLIECA, FIZEEH~DEBIEMNBE L=
M, COERINDEBHIELA SF=ZEMNE R
=(H3). LEDIZEND, COTAIZIHADITE
BRI, #BLECEAFTROERFETHAHED
REIZEBTED. AEMEHBERELEEIC
BWTGFIZE>TT7 AIIHANFETL=FIHTD
RETHS.

HBESOERIZHIT BGFIZEY IS HAFEMN
EFORERTLTWIAZEDTEENEAETHI
B, T8b5, BEABEICIIEENHALHIC
BOTWRWNKRTIE, JISHAOTRTHI BN

MBS CLESAIREMBEESND. £, #K
BEFIYAIOTIRF YLD BHEFTLEORRE
ND—D2ELTHEEZLNTHYRERIED, 2022),
INBEEUNT BIEIE, VIAAREEUEFIR
BORELICEENBEAS. LEEND2T, 54IXGF
LT 5K AENDEENRERFAECTIHA
FOFRTELEELTINEEDIZ, FREDEED
BEUNEFTL, BRREORLIZFELTUKDE
pdEEZBND.

M1 EKBRBBEEI-BEEROTFIIAADER (B
vk 7RY2—)

Fig. 1 Photographs of a juvenile green sea turtle entangled in a
ghost fishing net (Photos by Andrew Scott).

T —EEAP B BEREA RS HBIIAAMRELTOD ok Churamura
Churamura Okinawa Sea Turtle Conservation Project, Okinawa Coastal Protection Alliance

2 FhiBELEKIEEE

Okinawa Churaumi Aquarium

3 — MBI EEAN ShiBES BME MEMRAT
Okinawa Churashima Research Institute
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X2 /qﬂﬁﬁ\ﬁ}{%éNPO.% Churamurad)%//\— _J:’J'C
EIXEhH%LABOER (G5 EHHBT)

Fig. 2 Photograph of the ghost fishing net recovered by
members of Churamura Okinawa Sea Turtle Conservation NPO
(Photo by Yusuke Umeda).

B

A E T oBMOEIN, FECT7AIIH
ADFBEIZTEH DWNEEWN =, — B EE A S
NERERKEEAVN—DIERSF K, Nicolas
Delporte G, Leilee Chojnacki, Joseph Ornauer,
Teia LemmonE , Eva Lemmonik , Frank
Lemmonf, Kent Paterson, #8 H # 5
Andrew ScottF%, LI & & K< R H LJ:H’?
ER

5| FACER

RIRE 8IFER - WVREN RIBEABE. 2014.
REE~OEZTRVRAENCRLIBERADAFE
BELTIAADOER. FEEYEE R 2: 23-
35.

RERF|E-FHR BERBK 2022 AEEHMD
DHAIILEEDRBIETSZAFvI~DRE L.
BAIKE TF2355 59: 73-79.

X3 I XI\* WM L HFEMIC J:’)'CR‘E“I'S! ?E%’Em'lﬂ"ﬁi
AT FIEHADEE (&7 LIRS

Fig. 3 Photograph of a juvenile green sea turtle damaged to its

neck by ghost fishing net entangle (Photo by Shio Yamazaki).

FAREZER. 2006. T— AT 4w el BARK
EEF RS 72: 928-929.
Wilcox, C., G. Heathcote, J. Goldberg, R. Gunn,

D. Peel,and B. D. Hardesty. 2015. Under-
standing the sources and effects of abandoned,
lost, and discarded fishing gear on marine
turtles in northern Australia. Conservation
biology 29: 198-206.

Summary

On August 21, 2023, a juvenile green turtle was
trapped in lost fishing net and died in the coastal
waters of Tancha beach, Onna-son Okinawajima
Island, Japan. This is the first reported incident of
a green sea turtle entangled in ghost fishing net in
the Okinawan waters.
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First record of a green turtle with Fibropapilloma on Okinawajima Island

Rk B 2-FHREERL2-D—IL-N\RTaT72-0E B34
Wataru ITO, Marina ITO, Carl BASTIAN, and Isao KAWAZU

T 47 0/80% (FP) [XChHVS5 (AANILAR X 4
ILASED) R T B LK D EEMERETHY,
BELEESICEST, |BENFEDL, BELE
KABICHIBINDZBNANHEESN TS
(Jones et al., 2015). £z, COERBILTIHALE
LETCHEINTUVNED, FIZTAIIHA
Chelonia mydas CD B IMENLL, WAETIEE
NSME BT (R OiFENSTE BT EZDOIH
EmH 5 (Jones et al., 2016). ENTHOF R FE
P, T4TONREORICBEBLET A IIHAN
I\XBETRREINTHY(EH, 2009), bz
WEICBVWTEKABEENM R IN T S(https:
/| plaza. rakuten. co. jp/ harmonics/ diary/
200811050000/ F2EE TH 5.

20225E 108258, HEBE O KM (N26°07
03.9", E127°38'52.7")I2HW\T, FPIZFRELIER
ONBTFIZAANERIN. ZOEKTBE R
(kYT RIS M, BEITSEEANSHF]
AT ARIZIE M > TN =2 EMD (1), FPIZREL
TWBATREMENBSH TELY. TOF BT g
ERBIZBWNTFPICEEBLET A IIHAD D
TOHRETH5.

LA REICLDE, FP OREIZEEAMICEMN
I HRIEmADD. FIAE, JO)T W CEHEL=T
FIZIHAZHIT D FP DFRERIL, 20055F1213.3
%BIE2=MH, 2016 FEIZIE0L%EFTLERLE
(Farrell et al., 2021). ERTE/\XBOT7 A=
HADREREEL, RERDEMHLBRIINT
W5 (SH, 2009). HiBS CTFPICERELEZTAY
SHADRERIESEIDIFDHTHEH, 5%, 18
N3 2aREMEH DD T, BN RRERILEHD
EENRELEZLSND.

M1 HBE0REETRRINET(TO/EORICRELET
AOZIADERE (G FHEE, FHREER)

Fig. 1 Photographs of a green turtle infected with fibropapilloma
found in coastal waters of Okinawajima Island (Photos by
Wataru Itp and Marina Ito).

1 RVZAFFFT ZAELT = 2—
Bonz.Okinawa Diving Center

2 — B AENRERBERERARS HEVIAAMRLTIOD Ik Churamura
Churamura Okinawa Sea Turtle Conservation Project, Okinawa Coastal Protection Alliance

3 HiBELEKIEEE

Okinawa Churaumi Aquarium

4 —EREN HiBELEME BERET
Okinawa Churashima Research Institute



5 FA>CER
Farrell, J.A., Yetsko, K., Whitmore, L., Whilde, J.,

Eastman, C.B., Ramia, D.R., Thomas, R.,
Linser, P., Creer, S., Burkhalter, B., Schnitzler,
C., and Duffy, D.J. 2021. Environmental DNA
monitoring of oncogenic viral shedding and
genomic  profiling of sea  turtle
fibropapillomatosis reveals unusual viral
dynamics. Communications biology 4: 1-17.

Jones, K., Ariel, E., Burgess, G., and Read, M.

2016. A review of fibropapillomatosis in green
turtles ( Chelonia mydas) . The Veterinary
Journal 212: 48 57.

SHEEMR. 2000. \XERRICERT 2VIHA

DFHRE. SHDH=1—AL2— 79: 7-8.

Summary

On October 25, 2022, we found a green turtle
with Fibropapilloma in the coastal waters of
Okinawajima Island. This is the first report of
green turtle infected with fibropapilloma around
Okinawa Island.

SHHH=1-AL45—(113), 2025
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Period from accidental ingestion of a cloth mask to excretion in a hawksbill turtle

BEXRAR - SEHE2-FiHFE! -0E 812
Ken MAEDA, Eri NAKASHIMA, Konomi MAEDA, and Isao KAWAZU

DVIHAETIE, BERLEATYAHIEERIC

REPEFE TENDELENBRISNTHY,

8 & 72 5TV S (MceCauley and Bjorndal, 1999;

Schuyler et al., 2012 ; Wilcox et al., 2018). LA,

AIYIHIEERIZEDERERE T, T4
hhE, AN BERMSEERESNI2ETOEIREE
WELBIL DA,

2022F 108188, HBESBEKIKEIZHIT Y
SHAEDKERIZKEZNHYAV(K], #E
9cm X 14cm, REFE126cm2) HEE>THRELT
LEW, ZOXRIEERALIZMRI<T A (R
B B K80cm, AE71.5kg) HFRERL CTLE ST
BELICAERE[RE B L, SRR, D3RR
71z, RBREICEDENERA DD, BRI
HOEEAREL TN EIEND, XRIDIERTH
TERMof-. [RBtRILiGfEEZ R IEL, RE108
208 GRS S2B#)BL 108248 (6BR)IC
NRBEREZERELEA, X XVIEBRIZT TS
RYf=s5amhof BAS27TAREBLTERRY
D MHETEZR TE M 212 END, CTREEZE
HEL, X RUIFXEBISH B TEEN 2120, BE
DEAEBEDEHELHETEOMN oz, TOFEE

[REt R B & fuT =25, AE12B228 (658%),

RAOEZEBDEBEEEIZHHESNE B, <
ATEHMSHEHE TOR, RMEFOREIRRE
[IRIFTHI-.

BEITNENL, TRIDERMSEEETOH
BIN6SBETHo1=CETHD. TAIIHATIE,
3X Imm (3mm?2) DTS5 AFvoE—XHERH,D
HEFE TIZE Y 23.3+6.68 (Amorocho and
Reina, 2008), /N&ARTF 7OV —h—ABE &8
THDIZI0-13AIMNBIENRBESN TS
(Lutz, 1990). FHIZHKL T, 400cm2D T T VIR
T RAFVI—ID G EE BB T DI HRKN4D
A o= (Lutz, 1990). CHBDHERF, KUK
ERREBEFODATIYNEEL BB T HIE
FYROIMNBEETRERL TS, CORGRIZED
F1E, S EOREEI6cm2DTAIN, BEEE

B1 24T AHRERLIZTRI(A). REA D65 H BIZHE#ESH
FEHOIZI(B).

Fig. 1 The cloth mask that the hawksbill turtle ingested
accidentally (A). The mask immediately after excretion 65 days
after accidental ingestion (B).

BT ADIZSABI NI EEZYTHBEN
Z 5.
BHMLEZATIYNEDEETHHEINZONE
BN BT L, HEREAORETEEMD
BLEDEOIZEETHIEELIZ, BARERKDRE
DICEARRIFERER D, LHLEID, ATHD
BEERASHEHE TOHRICERT 2 EMIL, &
RO THBNLEETHREREZ(FZEALR

10

1 AiBEELEKIEEE
Okinawa Churaumi Aguarium
2 — B EEN SRRESBME MEHRAT

Okinawa Churashima Research Institute



W S8, AEOLSIERICEIDHE
FELETHRTDHET, AT (EBEOKREIEHE)L
FTHOERMSEEHE TOEBDOBERIZDONT
REIL, AEORLICHFELEZWNEEZ TS,

5| Ak
Amorocho, D.F. and R.D. Reina. 2008. Intake

passage time, digesta composition, and
digestibility in East Pacific green turtles
(Chelonia mydas agassizii) at Gorgona National
Park, Colombian Pacific. Journal of
Experimental Marine Biology and Ecology 360:
117-124.

Lutz, P.L. 1990. Studies on the ingestion of plastic
and latex by sea turtles. p.2-7 In: R.S. Shomura
and M. L. Godfrey (eds.) Proceedings of the
Second International Conference on Marine

Debris. Department of Commerce, NOAA Tech.

Memo. NMFS-SWFSC-154, Honolulu, Hawaii,
uUSs.

Mccauley, S.J. and K. A. Bjorndal. 1999.
Conservation implications of dietary dilution
from debris ingestion: sublethal effects in post-
hatchling loggerhead sea turtles. Conservation
Biology 13: 925-929.

SHHH=1-AL45—(113), 2025

Schuyler, Q., B.D. Hardesty, C. Wilcox and K.
Townsend. 2012. To eat or not to eat? Debris
selectivity by marine turtles. PLoS ONE 7 (7):
e40884.

Wilcox, C., M. Puckridge, Q.A. Schuyler, K.
Townsend and B. D. Hardesty. 2018. A
quantitative analysis linking sea turtle mortality
and plastic debris ingestion. Scientific reports 8
:1-11.

Summary

On October 18, 2022, a female hawksbill turtle
accidentally ingested a non-woven mask (height 9
cm, width 14 cm, surface area 126 cm?) that a
visitor accidentally dropped into the sea turtle
tank at Okinawa Churaumi Aquarium. The turtle
was immediately kept in isolation and an
endoscopy was conducted, but the mask was not
found in the stomach. Sixty five days later, the
turtle was excreated the mask with a large amount
of feces. The result indicates that the period from
accidental ingestion of the mask to excretion was
65 days.
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Bycatch of sea turtles in a set net changed from closed to open type net

AR #12
Takashi ISHIHARA

[ZC&IZ
BREEVIAABOERBEMERICNT2ELE
BO—D2&EN, BADARAETEIKREEE
W, N EERAN— O YDOEEBEHENES
VEETHS(RRIED, 2014). BTEH, HBEFE
BVCEEBETIEN @R TILBAKPIZITA
TNBIEMND, AT BETIHALEIIMIZNTE
T T IENFEZINTND. — AT, BB
ROERAEMEINBROEERTIE, B@
[ZBRITTLND=6, AMBLTETIAAENT T
BT EE D0, @AERICE TN T O—IC

REDRETRL T HERLLDLHTHD. B8,

FTHHAZEEX AT N DA, EBEHFEFOO—
TR FYR T DERIMBRECLERTHVED
ICBRbhB(RRE, FAfE).

ZDESIZ, AMLTHETT 2HFNDENE
BX-ZWIAOCEEMTIL, —EAMBLTE, Z
BIEEMNTIE AN, HRBAICEER/HSIRIT
HIZEEARETHD. BIZIE, 7HIIHAERE
EENENFOBICEEBIIESREZ DT THEN
[CHBBRLEZESS, #¥AMBIHRIZEITRTE
BN WL 2EOMEEHDH(HRIZD,
2008). — AT, FETEE - EEEICAMLIEZY
HALFHIT BFTICIRITHSRIERST, FETL
FEAEEZ LAV, —EARLEE, &
BECTRANICEEIERIXRER - ZEHBA0E
B LTERDAIREENDS.

VEIAADEEBERCOEET LR T 570,
i HEBN B REINL(FE-EHE, 2010;
Ishihara et al., 2011; & H, 2020; Shiode et al.,
22D)EDD, ERIZIFE->TLVALN. £, HIE
BRXOEEMERER - ZERAICYVEZLL
ARLRBHTH DA, TOAAMIL K THS.
CNET, BEOUYBZINIIHALEDREEICE
DEOIBRHELEZDONFERITENOED, &
EIREFDEEAER I ENTEEDOTHRELL.

1. AELEEER/OH D= K RER .
Fig 1. Map of the study site, Nobeoka city, Miyazaki prefecture.

ik

BIREEMTmCRETIAEEE—THTE
EINOIHAEORBE L AR ELR L (K
. COEEMEIS-IBEHRLELES B LE2H
AREOHMILEE LT THRAL TV, 934
AMART DELZEBRMEETTE2—LDA
EEUUT, BHBE)IZE>T010EDOBANE
To=10A1B&KYER B, ¥, AIBELEHTE
FEHAESRSN, BAFOEHZEEE LN EZTE .
ABETCRIEEOEMEB/ANIN SR EDYY L
[FETEL, 2023FEDEDYY EIFEAZ8ATRE
TREBOZHERAWE. b, BHEENEMT
FHRVEELDHY, ZOBIETIAANAMRBLTE
CERIEFRSNTUVELN.

L EBEME20145FE88 10HDYIY LIFET,
KGTD=HIZHBTHEBRAOREIRIZILEK
FHBOOWN =R EREEZANTRY, ABLEYIH

1 FEFREFFEENBARIIHAGZES. 573-0163 RERF AT RETELS-17-18-302.

Sea Turtle Association of Japan.

2 AQUARUUM x ART toa. 650-0041 ffE R = HR R KR 7-2.
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1. FRVIAAREBARE. FBSN W EBEBOXRHMEAKRT —2mBETHEMROREHERBHY. PEIFEOERED
EHELIEEPEZTOVORERE. VIAARKOBVHEEHEIFER  2AMAN>4AKRE, PE4FE 7TAA, Hfl2F
B:4A218-6A198, @768 6 A1 BTV LEF QR LADET, FHsER  12ADEEALEL2R23AND4ARK.

Table 1. Sea turtle bycatch in a pound net that have changed from closed to open type. The roof net of the closed mid-layer net was 1-
2 m deep. Of the 16 turtles that were not recorded alive or dead in the first year of closed net, about 2 turtles were alive. The periods
with no sea turtle records are: the third year of the closed net: from the beginning of December to the end of April, the fourth year of
the closed net: July and August, the second year of the open net: April 21 to June 19, the seventh year of the open type net: from June
11 to the round-up (early August), and the eighth year of the open type net.

B Soecies REBOLRE Aive/Dead
Th TH FAIA JI' HA l-l-Tﬂﬁ At 4t RLC 4wmenu BREm EHAER
Loggeread Green  Hawksh sch Uradertt tota Alrve Dead o record Fishing period Recsarch days
DI1ER 51 a 10 1 0 70 I 43 16 201010-2011.7 287
Mgz R 110 " I 0 0 122 1 0 121 211.10-20128 05
i 3% R 40 a 14 0 0 63 0 0 63 21210-2013.8 160
i o e (O - GRS, NP, 1 SRS TSNS (SUSSGSS .  EUSUSSES. (PSSUNGS N (SRR CN| o) b SRS SN
dn'i‘ ri: 42 5 10 0 8 65 65 0 0 201410-20158 298
FWrER 53 (L) ) i i) 70 7 0 0 21510-2016.8 248
F¥iER 65 17 3 0 0 BS 85 0 0 2016.10-20178 299
FEiED 71 10 0 i 0 Bl 81 0 0 20179-20188 ila
E¥oED 90 19 | 0 108 108 0 0 2018.10-2019.8 X2
FWeER 81 19 14 0 0 14 113 | 0 2019.10-20208 04
F¥IiER 70 3 | 1 Q 75 75 0 0 20209-20218 260
EWsER 36 a 4 0 0 49 49 0 0 X0219-20228 215
B 103 10 Q J Q 113 113 Q Q 20229-20238 318
B B35 126 ik} 2 i} 1059 7171 43 244
AERHAME>THEED=HBENFLTDID  HHN(p<0.05, KSKRE), FEMTIT4-6A12%
AHIFON TNz CORFMORSIEAKRI-2m < FERIZEOTHLIFI4RIZE M o=(K2).

BEORED, ALEDIIAANEEZRASIRL L
(FCHIKRE T HERMNEHZEICHERINT . &
B, GREHLUNORBIEERIZFETTRY, 744
B REBICAT<ETIEB BICHR T H5IENTE
=. AE10B X BOMANICEEL, HREHMAS
BRENSKFIFMOLGNERBCEETIN. @R
DEBIENEREOAVT TV A, BFUEER
LTDIET, TIHANDERENSDITTIHARMN D
7-.

TEER

HARS FRIC SR RSN =DIE T HIIHASEIK,
T A IZIHAR6GEE, 2A< A SS{ER, +HHA2
A, BARBAMEEDEH1059EERTH o= (F D).
ZD55, HBHEDAER O EEN299E & (£
74.8133.4; 44-122{81K), FaEDIOFEDREN
7601E & (FERE84.4£22.9; 49-1141AK) T, 1EH
FUDRERIENEFBDONIE M7= (p>0.05, t
RIE).

BELEUVIHAOERIGPRECTOREBIEE L
520105 E, M TORE1-9F B EL552014-
Q0NFEETERHFSINT=. PFEHD2010EETIE
SAEEPEFIEXRCEED 1EXEST), 5
TA3EETEFERIF20.4%THO=DIZXL,
HD2014-202F ETIEITRTOBEENERFLT
BY, £1FE(EL100% TH-oT-.

FERAEEBECRAC LD ABBOBERIZT A
IIHAERATATIZEVDRDON G >F=ED
D (p>0.05, KSHRE), 7HIIHATIEZNHNER

ER

REL-EEBTIEL, HEREISHERICEEY
B52ET, EFEEMN20.4%05100%ZFE THIBIZ
hEL, EEBTEMNETLTNEDS, FBfEIC
ZELTHBIEET T HERKILNVELGE = Th
X, FEROEDT/RRINFEBHOKFIED
MOZHAOMER ZE T =C kBB TH D&
EWHTERITTND. — AT, RHEHETHOTEH
EFEENNEIEIZHMN TS0, FER
EEALTWVERE, BHREL > TRAPERE
LIFEASERELTO BRI ERINTSY,
FEMATHOTHERAMBOFREBEKEINEZT L
EFTEDIIHABLNDIENRCGRE SN, &
2, ZERKRKCHOKREETERCTREEINZT
IS HADE 17 FE % P~ f=Furuyama et al.
(2024) THKHFIZTE AL GBEIC AW THEFE
EDRERSNTEY, RERTIHAFE, FLTK
ENMEWNEEEFEENELIEXHALMNIZLT
W5, DI ElF, KAMDKEKE, Aol
DEIAADKESIZLE BT D THASH KA,
KBUKBE)NEETIRBEECHBREKRE
(FE IR S fR O IR 8) IZ&>TIEHF BRETH-T
PEGFHENEINTNDIEERLTNS. FL
TEEN, PEBORIZVIEROESE, Kh
DR RO EKBARAREDYR B INIZ DA BT
EMs, LELTWNDADEAS.

FEMANSFERADERICESTIHADEE
BT IREIL, VR EEABELEZEEMRT
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Fig. 2. Monthly numbers of sea turtle bycatch. Left column: mean * standard deviation of bycatch numbers by month for the four
years from October 2010 to August 2014 when the net was a closed type mid-layer net , and right column: mean + standard deviation
for the nine years from October 2014 to August 2023 when the net was a open type two-stage box net. Top row: loggerhead turtles,

middle row: green turtles, bottom row: hawksbill turtles.
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=h, TOESIZIE RSN o=, COEBMRTIE,
FARBMAETIEIIHABLAYVARIL, REDE
ERFM@EREE LFEETRAENTIRIETES
DT, TOMIZPRHITBIENTETULVE, FERIC
BOoCHIDTEBMTIXIIHALR E THIEMN
L ofz, BERMEIL THILEILTEDZLDD,
WIFNBEB D E TR,

—RRIZEDDIE, FEMETIE4-6BIZH>=T
AIZHADE—I N FEMTIE3-48 1278 >TLNS
ETHD. BELLINIEPEDENENSIKYS,
RETOERBIEROEREAIERHLND. 4-6
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EEHEBZD(RIRE, FME) e b, SEEDTHY
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L HBNE, COEBRESHERALRHIBO A
EEHD, KENENE>THREShDIADE
BOBNE L LT HoTETLND, EDEELREK.
DIAAZDNTH, KEOEAENEBEDZAZIY
FIZRIZTRELRHDOMNELNELN,
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BESNEIIAAEEH L TWEEWVDREEE
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Summary
From the perspective of mortality risk to sea
turtles as bycatch, the set net (pound net, feichi-
ami) fishery can be categorized into two main
types: closed type, where turtles cannot breathe
once they enter the net, and open type, where
turtles can breathe. In a large set net in Nobeoka
City, Miyazaki Pref., the net type was changed
from closed to open type in October 2014, and
the number of bycatch was recorded for a total of
13 years: four years of closed type from October
2010 and nine years of open type until August
2023. The records were kept by a fisherman, and
the author obtained the dates, species, and live/
dead at a later date. A total of 1059 individuals
were recorded during the period: 835 loggerheads,
126 green turtles, 88 hawksbill turtles, 2
leatherback turtles, and 8 individuals of unknown
species. Of these, 299 turtles (74.8133.4; 44-122
turtles/year) were bycaught in the closed type,
and 760 turtles (84.4122.9; 49-114 turtles/year)
were bycaught in the open type, with no
difference in the number of bycatches. The
survival rate for the closed type in 2010 was 20.4
%, with 43 deaths compared to 11 survivors. On
the other hand, under the open type (2014-2022),
all individuals survived and the survival rate was
100%.

TR, BBIVSAAREEER. A4 A2 EMNE201961 8 L2020 10 FICRBES M.
Appendix table 1. Monthly numbers of sea turtle bycatch. Two leatherback turtles were bycatch in

January 2019 and October 2020.
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