Wildlife and Human Society 2 (1) : 23—35, 2014

HEEZ O ST FE» R
HADWYRHEE T 27 2 DR

PE)/ SN S < 31 i AYAY: <3 N 81 3 E S K

VAR 3 H A S WEIEEARENE A B AR 3 A A akS T 573-0163 KPR T RR TN 5-17-18-302
THRAS L MRS RER R A R TR T 113-8657 RUUHSSCRIXiRA: 1-1-1
IR K R < T AU I AR T 6540049 Sei R T E XS E T 1-3-5
" WPRFMC : Western Pacific Regional Fishery Management Council. 1164 Bishop St. Suite 1400, Honolulu 96813, Hawaii, USA.

Assessing the Status of Japanese Coastal Fisheries and Sea Turtle Bycatch
Takashi Ishihara'>*, Naoki Kamezaki'>**, Yoshimasa Matsuzawa'? and Asuka Ishizaki*

ISTAJ: Sea Turtle Association of Japan.
Nagaomotomachi 5-17-18-302, Hirakata, Osaka, 573-0163, Japan
2Univ. Tokyo: Graduate School of Agricultural and Life Sciences, University of Tokyo.
Yayoi 1-1-1, Bunkyo, Tokyo, 113-8657, Japan
3Suma Aqualife Park : Suma Aqualife Park Kobe.
Wakamivacho 1-3-3, Suma, Hyogo, 654-0049, Japan
YWPRFMC: Western Pacific Regional Fishery Management Council.
1164 Bishop St. Suite 1400, Honolulu 96813, Hawaii, USA.

Abstract: A nationwide interview survey was conducted from 2009 to 2013 to evaluate the state of sea turtle bycatch
in Japanese coastal fisheries. A total of 1,074 fishermen and other industry representatives were interviewed at 175 sites,
and 2,087 responses regarding the various fishing methods used were collated. Bycatch frequency of more than 5-10 sea
turtles annually per operation was reported in large and small pound net, gill net, bottom trawl, boat seine, surround net,
rod and line, and trawl fisheries. The highest bycatch frequency was reported from large pound net fisheries, especially in
the Pacific coast of Shikoku, followed by the East coast of Ki-1 Peninsula. However, bycatch frequency among large pound
net fisheries varied widely by operation. Bycatch mortality rate in large pound nets were also divided, with 30 of 40 valid
respondents reporting low or nearly 0% mortality rate, while 5 respondents reported high or nearly 100% mortality rate.
Small pound nets also demonstrated a relatively high bycatch frequency, although lower than large pound nets. The find-
ings of this study suggest that the priority for addressing sea turtle bycatch in Japan should be placed on individual large
pound nets with high sea turtle mortality. However, mitigation measures for coastal fisheries bycatch should be developed
to ensure fish landings, especially since sea turtle nesting ‘activities in Japan are increasing and exhibiting recovery from
past trends.
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M B TR RMFR7Z0 T {, YIS
oo ERLEMESN T L. 7 34 A B
Yo TSN TEY, RECEDEAEDMHA TSR
W fpe FOMBESE Thol, AF I IBEWEHTI
1940 EA BTG AIL R 22 P U= L TR
WIZEoT, 774w 3 A (Lepidochelys kem-
pii) T H 3 H A (Caretta caretta) HREIZFELT L
THY, 1980 HEACITIZEEM 500 225 5,000 fifkorr > 7
b A IH AL 5000H 5 50,000 EEDT A I A AN
- L2 EHERE S LT v A (National Research Council
1990). TOIY O —WIZL By I ADRMELILY
I A AHEREEE (Turtle Excluder Device; TED) % 1987
FESERLENS T T, HOEMEL & & ICMHAEEEE
D FF E 72 o Twr7z (National Research Council 1990).
AL IZBWT R PEOEMP T LA8IC & - TREINE
XTHBY, 2000F0 1 FHICHREERTT AV IHA
200,000 fE{F, - # 2 (Dermochelys coriacea) 50,000
EfEAaZFNFNRESN-EORFDL D b H 5 (Lewison
etal. 2004). F7z, =r0, HIVFLLENGLELIE
T, BEGEELTH—2 7y 7 EFENSE 7 3
HAOEPDIZ L VETOERDSER SN D L EHIT, &
HARZEDEH LRI EINAR LD L EFEINTE
7= (Lewison and Crowder 2007, Read 2007, {&7K 137> 2008,
2 1 2008, Ward et al. 2009, Gilman et al. 2010). & D55
INT A R EIZIRET B A A Y R M IR O
XELIEIHIL, FAVHATE% THIIFNA
T 90% DA E SN T A (Gilman et al. 2007, 1
B« 4 EX2010). —HT, THhAhhEedge
L 7250 L Codi LG iREN K & L CRBEOW R TI
7o < ERERFEICE D 1992 £HKE D o THEED T IES 1
HIbEhoiz,

0 X iR AR AW L ToO¥ER LI
HDHHNTERD, FOERODEDE, FLE-TM
EMEDH -7 VITBUFOEE TIZELNTWZ) L
2%, EROENPEBHESIITELZIEIDHL. —
FT, BIEREOEERIENLTWREZFETD 2000
EACLLRE, INREMCHINE, EEMECLEEY IFADR
WhdHDH Z LAV S ILT X7 (Crouse 1984, Lutcavage
and Musick 1985, 8 I 2000, B #B 2006, 15 H (3 74> 2006,
Peckham et al. 2007, Gilman et al. 2010). iR D & | 2 —
VR FEEOERMO L ) RN LRI Z VL O0,
REERIE L 5HEIROIBRE L E T L Ot 5
B L 7R SO RFEATED S AL T WA (FT{E 2006,

Peckham et al. 2009, [ - 35 4 2010, Gilman et al. 2010,
Wang et al. 2010, Silva etal. 2011).
AAOIGRIECTH NG, F&§ KOEHE EilE
HETTIAADREEINTHEZ LWL T
%74 oo (F I35 2006, Ishihara 2009, 4R - B
2012, #30 - FE 2012), HAEFHRIZ —HBOHES — 5
DHIHIZH SN TE Y EHEOWBIETE TRy,
EFNDE TFHICHE - METEATHEZLTE
D, ZOERHELIEFICEZBICE > TWb. Bl
FIZHE - Th, MRS TETIC X - THO MR TRIED
BIEGATR SN, RERAKRLECHFICKE REVD
515 (Ishihara 2009).
HEIZBWTIHECTAIIFALTHIINA
(Chelonia mydas) 7R L (B 2012), il ¥ 4 <
A4 (Eretmochelys imbricata) O FEN & RIS LA TH
b (KE 2013). HTLT A I A ATERNOEY
H A B A & R F IS TR B IL AT h LD
L RLE O HERERET LI ATH L.
T 3 ADQEPNERRIE/NERESS L KBS
D OFERS BG4 L, THEIZ X o TIEIRRED T
HIAAZENEL DL, HAROT AT ITARLT
F 7 A A OIS AREEI RIS D E L 2D
BENTEY, BEICHEMLAZZEIREINTHS. H
WOT A 37 AOREIREEIE 20 L & O RMIZH
50-90% A% L (Kamezaki et al. 2003), 74 ™7 I 77 A
TId 1880-1890 4EAR 12 % W AE TAE 1,000 2> 5 1,800 1H
A2 b o 7o/ R S T O R 1920 AFAFIICI
250 ARLL T 1272 » TV 7z (Horikoshi et al. 1994). — 77
T, 2000 fEEHD ST AT IH A LT A I H ADEI
HH a4 1712 % 2 (Chaloupka et al. 2008, Ll
2012, flE - 47112012).
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TEMCEC ORISR E RO, BN EL I — LAY
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RHOHRBEBRLZE, BT IFADOERIIHETS
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Gl L e BEEBCHT o MEM) fEr TV

FEhT 2 ADRIEEHR 2L/
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TlEMES RSN L T HE—EHEEXIZ
201143 A 11 HIZSEALMAAKRER LS Kk
W ELZEL, AEoFEmz Rik-72 FAEhE %
BT EMAKES (2005, 2010) DFZEMK 2 225
T BEZREE LM 30mETo®E LR ALIZH
A7 I A S ORERAI 2D ) BEAAEROZ
YE XA GRME L, AR OFR»S 7 I 7 A
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BAR L7z e TEM LUK, /KRB IX, i -
X, OABXCOMEIU) AT, T2 SRR
OB @O D720, HEEIXIZER 2 L TELE
22T 20 M A HEPEA (TR L, A 10 Mol e X
&M RICREAF R R A ZRIBIR L /. RAMEX Tl
BB OBENE b Ehb, #MEhEols 2s
W iZHe D, 10 M TIE ARSI, FR5 15 HmE REAE IS
W RITHIR U 72, F7:, S S o0 IESEMN % il
W, AW, SHAGE, WA, RJAOKE, - =
W, B, RN, BIUW, SRBEE - ik
L, #hDAEAdEE L7

BRI I BafbaTs A Eexge L, ok
WS mEER TITo 72, BB ATER LY L6S
FERTH S 247, M T RIS 2 A
HFEALMEETTo . MAEEDEEEEE (03
SERF], BN ANORERE S, RERRN, R
DN, EEAGH) B X O 3 4 2 ORMRE (F
BRAERL, A= h 27 & 65, Bk EDOWT, L)
EL, HENY o THE M OF & HERE IR
ATZBICEEND RS L. Ffs & CRSEREIL 10 4F
HTE L.
HMEE)MAEOHEE,PS, FLDIZY 37 A ORMEHE
FEOEGRERZMB L, 22T, w37 A ORERE
HIZMEZORBICHE--BBLZOETHLZ EH
b, 73 A1:HhuhlFLALhiy (1 BERN/E),
7T A2 AR MEAEARTRE (-5 M/ 4E), 7T A3
10 ffRIZ v (6-10 R/ 4E), 7 F A 4020 fRFR
FE (20 = 1084k /%), # 5 2550 MR E (50 =
20 4R/ 4E), 2 T A 61100 MHAEFRE (100 = 30 fH{k/
), Z T AT 100 EAREREICKLZ DS (> 130 /4R
X5 L, BEHEOE T T AOREA E W% R
WEOBWREE Lz, 72, BERICOWTRIAES
ORBIE I HIZERTH o727z 0, BEMGEETOR
G L Aotz T, EIE 0%, REE #50%, EE
(31 100%, BENOTE RGN X - TRZ 25613
L s, R4 XL oTRRZEEETITADK
E Sl T N % ) B

w R

ZEE §HFKICKILEZ) bD 6 KB WT, HEik
AHEE (2005, 2010) (ZRLHR S /o s Hb X 1,504 Hb T
HF11.6% 128725 175 i 28 E L, 1,074 512 & 4
DA ZEN L7, SHEXIZBW Tl LS od 4
VO RE E IX 35.7%(25/70 Hb ), JLIH X 6.1%(30/489
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M), POEX 11.7%(30/257 #h), "OEEX 16.3%

(30/184 Hi 45), HE- PIE X 15.5%(30/193 Hix8), H
AWK 9.6% (307311 Hik) THo7z MWLV TES
2,134 fFOEE R BH, 05 LE—DiRdH S WiEFE
—OMBENCHTE T 2ER > L OREN 4T EH o 7.
D%, [ —ofrd A VIR A 5 O RS I# G L4 2,087
& LT L7z

BEECRE

M¥E DOERIL 596 F A S ERASE SN, 504 60
£&, 70 ASFNFN 148 & (24.8%), 152 % (25.5%).
1554 (26.0%) & Kk#% 50, 0L EH30HRS
n7- (F1). Bl Eob T i0/iEs 67, 20
Kb afEFTEEHLETH 5006 70 fUIHA~T
Bipdro Tz RIS, HEEREL 470 2 b EHRSH LG
40-49 FEHm D% 9% (21.1%) T, &KW T 50-59 4F
@ 88 % (18.7%), 30-39 4ED 85 % (18.1%) THh o7z (&
). 60t FoMRTIRPHEICENLZEAPLLHAL

%o 7RI HINE (400 fF) TH D, KTHH (244
), O 821F), EUEH (175 #), AHEEM
(163 ), HEHE (132 1), K (112 #F), = (96 1),
KM (89 ) DIEICE ol B, TITW
S SRR L, FERMEEE LK L.
MEOE I TR TOMEREHE FRICERS Nzl
A (BHKES, 2010) OFREHBELT, K
BSEEME, NEUEERE, I ROEM, ERROEIG
B, B0, BRE - RE ool EEoHE)t
Koz (F2).

EIEYEE

%3N AORBEEICOWT Y S A3 U LELOEED 1
T h & o 72 iR OIS KR E A, N E B,
HlHE, BEOTEAE, AROSEMY, MR F X 0, 0
WMOOWIETH-72 (F3)., BETFuERTIE 24
oAy 5 A3 U ETH-72H, BREIETIER LS,
&S AW ORI SR L7z, Eh o Ao

ERICMEEFEATVWEALE L, 70 FU LOHEEE FECIIEEAEDREDN Y TA 1 THolz. WITNLDR
FROMEEDS 4 HA LN (D). FLTRTOEETRESED ShilbiFTidil, [
XL 7= did 47 ISR S, RIBEHOED —HENTOIES2 &b o7z, BEHDENT TAD

F 1. BRI %o - EESOEBEN L EEREE. B2 82EREERIoWT, BT L

Wiz,

K ElHAE FLi 124 [ WERkEE  Wi—HE H 7 iff &7 (%)

10 £ 0 0 0 0 0 0 0 (0.0)

20 1t 0 3 1 2 1 4 11 ( 1.8)

30 44 13 7 6 6 5 3 40 ( 6.7)

40 1% 9 12 10 16 8 5 60 (10.1)

50 1€ 26 29 16 37 23 17 148 (24.8)

60 14 30 37 20 20 24 21 152 (25.5)

70 1% 22 23 27 38 26 19 155 (26.0)

80 1% 4 4 9 9 1 29 ( 4.9)

90 1t 0 0 0 0 1 (02)

& &t 104 115 82 129 96 70 596 (100)

e i FLIN I E R RiE—NE F A i &5 (%)

10 4F il 8 3 7 8 9 11 46 ( 9.8)

10-19 4 24 16 I 4 7 6 58 (12.3)

20-29 4 13 12 4 7 6 12 54 (11.5)

30-39 9F 30 20 5 4 9 17 85 (18.1)

40-49 4 18 23 16 10 10 22 99 (21.1)

50-59 4F 16 19 14 15 12 12 88 (18.7)

60-69 4E 5 5 3 8 30 ( 6.4)

70-79 4 3 0 1 0 0 4 (09

51iE 2ol 0 0 2 2 0 6 (1.3)

& &t 117 98 52 58 63 82 470 (100)

#2 MENS koS,
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: FIEL 72 175 Huf il 2T 1,074 A & D872, 2,087 Hoiftiiz o TEEE: £ L7,
72720, [F—Dfid 2V IEFE—OMENCETE T A EE 25 ORE 47 T I b L.

FHAFES (2010) AFgE
i ik #E (%) ik #HE (%) EF (%) HE# (n)
IR 5 i Y 0.3 T 5 (Y 43 43 89
AN 5 T 2.6 AN 5 A 7.8 7.8 163
) g 13.6 iy 19.2 20.5 400
it L1 1.3 27
RO E 5.4 N E 8.4 8.4 175
ARTE & 8 1.9 T & 3.7 4.0 77
HO* & 48 0.3 6
HE A 3.5 T 6.3 6.3 132
PR T A 0.1 w7 T 0.1 0.1 2
FxiE 0.6 ¥ X4f 2.8 2.8 59
#h 32.0 #h 11.7 21.7 244
& 8.7 182
I 1.2 26
Lig] 0.2 g 0.0 0.4 1
BZiTiE 0.3 7
Z Do 2.0 ZhiE 0.5 1.4 10
T Wil 0.2 4
AiH 0.2 4
nRAEEA 0.1 2
T/ 0.1 2
S 55 0.1 2
FTLFY Ay 0.1 7
vEIblLi 0.0 1
SRR 0.0 1
FhH L 0.0 1
NI 0.0 AN 3 0.1 0.1 2
kR 1.0 ik 5.4 5.4 112
RH - R 16.4 PRE - B 3.6 5.2 76
[N 0.6 13
e Eifn 0.6 12
D E 0.2 4
KT A 0.1 3
Fofhois 9.7 »Z 3.3 579 69
203 1.1 23
(&) 0.2 5
EELD 0.2 5
b E TV IAR 0.1 3
eEANE 0.1 3
T 0.1 3
- . 0.1 3
AA Vil (FERIE) 0.0 1
B A 0.0 ]
A A 0.0 1
9 Xif 0.0 ]
T 0.0 1
i T 2E 10.7 FETH 4.6 4.6 96
FOE 3% 3 0.6 1.5 13
Bt 0.3 7
FEHANE 0.5 11
&5t 2,087 1
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B ATR b B o 72 O RAERE T, R C/AEEE
WA EThot. 72, KEERE, NEGEE, WMo
RHEN S & BEAF T ) & BIR L 7ot p & e R FlH L 72
ETHBELALIAERELEGRODLOREDP o1

(p>0.05, Kolmogorov-Smirnov test). < 0728 LI (3
A Ao iR RS 5 2 kA T L7z

AEEEH

F B T O IRER I 2T 76 fE o PSS & %7,
R L 7 5 A 243254 (32.9%), # T A3H718
f: (23.7%) E%Hhoizds, FIATETTRNTDY Z
ZTABLT W (F3)., 73X ADHIIDODWTHR)
&N HolzDiE 26 4T, EELRMEIIT AT INA
ETAYIHAThot. 2 TATINADHIE
WE LRIz 10t Tho ool L, T INA
DOFDEVE LG4 TH o7

A HE R M DT A & K L 7 X BN (RS
DI AGAE RS L REFE I TRE CRERD,
HAH X SHiF—NEXTEr FAIUTO3I 207 7
AMENFN9T% & 75% & Hd7zA%, JUMEK &R
EXTEIFAIDNOLIIASDIDDT FZATEINT
N70% & 79%, MEIXTIZZ 7 A4067F7A6D3
DD TG AT B (M2). muHEEKIER
HEEMAOMHSEE0L0h PR, MEMYOTE
Me—ofDEEIE 7 5 A T Thote.

FAHEX Tl 37 #rh 29 ho KB B A E 1B
FEoRIZERE SN TV B - e SRS L 72

DRBEFEZY FA2DHLE L, TRENS8.6% &
62.5% & 7. —, WY iR KB EICHET AU
KRMEK, fEBX, HilE - WE X CidshgEcim L
7oHEAS IR M 34 R % L, v 3 A OPEH BT -
NFOMH 2 5 A2 72033 ThorzdiZxi L, JHEL
ML7HETIZZ T A3IDE 6 BT LTE) SBMIZE
WA H o7z (F3). B, WNKEOZFRECmL
7= A HL s X NI [ X o0 i PR L T L A2 R AT T LS
BT, BEIY A THREEEED S OWHHIZ R -
fz:

JC T SE R M T DAL BN T 40 oo ) &
i FOT5.0% 2H 725 30 TG IEIEF 0%
MMEET, EHERLITIF100% DL EELOEER S F
(12.5%) Thotz. T2, WL L OREE» 41
YIFAOKESICILEOMEN 1 FTHoTz. M

(%) n=1 9 5 15 9 36 .951
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B s
75 Bt o a
M 3
2
50 01
25
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B 2. KBIEEETOMKIREEE. REHEOFRL HIX
F2l1ZEU., HhoEFIEEMmEREZRLEZ.

%3 BRI RAECHIL SN E FRENTORBEE, HEEFGCRESEEZ A 106 TIEFLEZ. 7541
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il 8 198 33 9 2 1 1 0 156 400
JE N E 4 83 9 0 2 0 0 0 81 175
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