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HigtEx RFRERAET (T 28~29FE) | XU [KiE
ITHITDE LSS - hCE - THFEER (FR 30~31 FE,
D2 FE) | TESAIFABAEFICLSAROETAEN
DY AFEORERMGEEREL TS, ZThickb s 1992~
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EE~EEEICER L EZBORUBICE > TRESNT
W2, IEARFEFCIIAEENRE LITRENTFEL, 1920 &
KD SACEREBDEUFEEDFIBHIAE Y. 1960 ELUITIBHFED
BB B EREDOROLITEATEEICEE LTz, 1961 &icdt
FEERDBABEOFADAE B & 1960 FMR. 1990 FERIC2 E
EMREIDN R, L Tz, ICCAT BEROART SIEREHIC SN
1990~2014 FE DL AT EDEAEF DRIERIL 1994 FD 2,771
boEE—oE LT 2011 D 9 b UICEZET—ELE
BAMBEAERL T\, Z0D%Ik 2014 50D 294 > F THEM
fEaAEm Lizh . 2016 FLIFEE 30~40 &R LTEY

(ICCAT 2020) . 2019 FORESIFH 16 b TEHKE
BT B8ELE>TLS (Anon. (ICCAT) 2020) , 2020 4Fi
14 b ERIERYPORD LI CKREE AFADH10 b)),
EERITRD &L 1991~2000 EX TlE. X BIC K DiEESE
DZOMRBHEICL DEEER 2~4 EOSEHE T LEE>TW
febh, 2001 FELFIEZDEIGNE <Ix Y, 2014 ELPEITTR
EICK B REERIXTIFELL BTV, 2019 ELEEIE. 1
ZiBIC K2R 0 T KEODZTOMRBHREICK
BEEL 55TV B ERIITIE. 1990~2000 EFR T A% Tl
AFE, TR, 7xO—FEE (1994 FLF&IE 50 ~LY
) IZ& ZKBELIKTEELED 80%Hi#E%E H&H T
FOBEHITHD L, 2015 FLFEIIREDREREICEY &
EDKBEIE 5 FVUTICE TR LTWS, TnIcEEL
T, P TIE 2014 SO SREEOMENEZ thed (2016~
2020 FEFH 111 b)) | KiBE (2016~2020 &£ 1 12 b
V) EREFEDRBEE B> TV, BATEECIE. AMEFEICT
70 AVFEERRE LR ABRETOREN TH Y
1991~2019 FDiEERIE 0~385 + T, 1991 EH SR L
OS5 2010 D 16 MU ETHAERIT. ZD% 2014 F£D
38 hETHEMLLA. 2015 FiciE 3 b ETHERA L. LU
&5 bURHEEHBLTVS (2019 FOREMEIL 0 ~) o
BERICRS &L 2014 E5RRE. IFFLTHIABTRES
ncwns,
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FREZF AR EOBEFHDBED SNEE TILL
PEHELTWS (FEF 199) (X2 L) . EFER (RvT7
W FR2Y9) mAWEAERICK > T ABISERS~HHAT T T
ACR 2~ 24°CERLEWRIBZEFIA L. RFITFAE 2~8CD
BEACRE T CERT 2T EHHEEREIN TS (Weng etal 2005) .
Ffe. ARAFETRAZ Y ADIE 68 BIRITH L TiThh
HARIC K 2T BOREMRISALER AT R 2 L FIA L. =Eif7E
EfEE 7> TWA T EHBESH EBE DT (Weng eral2008) ,
ZUR R I Y ARICKRTEER VR ERD RS~ EEFHICH
wmLTHY (Compagno2001) (K27F) . Ry F7v 74
J % BV EZEIC K NUE, EIT6~20°CDIERITRIET BT
EDRETNTWLS (Skomal eral2021) . 71 IVZ Y Rtk
TIEERICKRRENAFEHICZCEETHEEALON TS

(Cameron et al.2019) ,
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2. RAZHYA (F) EZVRXZH A (F) D937 (Compagno
2001)
BOREVERNIEETEZBRICEICEEDDGH BV ILH
MEDTELTWVBEBDNZTU 7., BOEDIIDEHHESN
%8 LLIEFEREBRICEDC BRI 75T,

LMELY,

TR R P AR EDORIL THICE B T & &
BHRICBIB2PTNER L TWBEEESNE T EAS
A TRIREFEEZ O5ND, ILAFEF - EATF - 7> FF (2
FIRITOAS) LBV TNESNEZ Y R X P ADIZERE
I LTen TBEEEWAZEIC S NUE ACATEEIEZ DD 2 D
DR & EBERIC DN D E DD, FATEES A > FEDIER
BOBEHEEIFNENT EHNRENTLS (Kitamura and
Matsunaga 2008, Gonzalez etal2020) , —A T\ I EZIBTRE
C<BEITNZ IV FUPART I Y AITHRS LRFED
38< (Pade etal2009) . WHHTCONHREENNEGDSR
D5, AFETIEFRAICHDNTVWBEDRALEEL.
ICCAT 1BV TIdmHbE & B ICRAICD T e EREHMED T TH
nNTWa, LH L. EFEOMETIE. mILORBEE & ICLEH
HREVETRIEEDNS T & (Saunders eral 2011, Francis et
al2015) | FHEROEHRBHCOWTIE, 1) EEESHTEA
<PWITBHT . 2) —ZOEEIEZ I/ OEZERED
FaRE (FEREE 45 BfhD) KV ESICREEEICHH
TBHI L 3) HRE. REARPRALY LEKEDEREICS
HmIBHTE 4 HREEEINETZ2—I—F V- F4—
AMSUTEATODIHFRESNTWENE7 7V ADT—7
HITEDHT BT ENREETN TS (BE 1995, Semba et
al2013) . MPEEATSFEOSEES (i 51~57 ) TIRET
NIeA THF—N\—T— 2 DFFFERICENIE. & 54 E 12
ALY BITAE Y B AERNMNRICHDTRBEEDOSVEEOFE
THEHEETNTLS (Cortés and Waessle 2017)
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(Wourms 1977) | BEFEE BEGRRIEX AT AL ZTNZN
3.8 &2 (Conrath etal2014) H5 4~5FE (B 1980a) . #
70cm (Bf#ETR) (A% 1980a) . —V X XY ARFZENTE
N4RE. 58~67 cm (BXE) (Francis and Stevens 2000,
Jensen etal2002) EREITNTULB, T X P ATDVTIE,
FTHIERE L. 9~10 O B ORI AR THET BT &
FIEEERE 2 FEDRIREEN BB T EHVRENTLNS (Conrath
etal2014) . ZIVRXIHPADWNTIE. IEATHETIERE
DY 9~11 B, EREAEAIEATEF - AT EEHIC8~9 D
BEHEENTE Y. EAFEFOME TIEEIEERIE 1 F£C
HBTENTBENTVBH EF. RIEHAORBUEDTFED
WETN ORI BFEFEEZITOLUVAIREMD SR
TNTLS (Natanson eral2019) . XEH. HEFHICDOWN
TOHRIEZ LWD, HEIZXXZHAD 3~5 B (H+
1980a) . IEAFED VX AZPADNE~E 4~68) . ™

AFEEDZ XX I ATIEFEZ (6~7 B) (Francisand Stevens
2000, Jensen etal2002) SHEEITNTWND,
EEIC OV IEEE L EHNGEILEEZTL (BF
1980a, &2 1995, Francis eral2015) . BASRERENEITS
T ERNTEENT LS (Carlisle etal 2011, Francis etal. 2015,
Coffey etal2017) (K3-1. 3-2) , ILERAFETITONIH
TICENE, 7 RATBEHTHRREN R XZ AR 75
ADREONMER. BEEBER. BiTE. BAERR. AV 7
FIVZ TR E BRI FRIEE R T 2 C. ShERE) 2
—VEBLERTH Y HEETIETRREK VB ROIKFES
FIAT 2 L AFBRREEMEVRIEGFIALTVS EH#E
TNTWS (Coffey eral2017) , N—1 > JBTHE L it
2 BEDTEE REABRBH L e S I SN, ZNZnBEin
AEIGEGZ > TV D0, WFhEEHmERLEET >
T& ®&icmT., FEIdblh) « HZERAREA 8~9 AlEX—
U2 TBIGHESDDWNIEE L T BT EDHELN EE ST
(Garcia etal 2021) . AAFBAFEFDZI XX I Y AICEFIE
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B 3-1. FRAFFICSVTERHFRRAEEAPORXI YA 2 EEOEGRE (g &EADKEDER
KRIFEDAHZ—/N\—DEICHIG L. EEhdERS] (LD59 DEFE3 B 5 BH5 3 A 12 BE T LD OEEIZ 11 B8NS 11 B 15
BET) #57. JMEFORDOLOEED/ -, BERIHVEFR. BEMIHREETY, Coffey eral (2017) kY31,
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®3-2. Za1—I—3Y FEBTHRRENLZIRXIH A 3@ (Sharkl, Shark2, Shark12) DB®RA. KEHHIDFHIERE
Shark1 & 2 DDEARE. Shark2 & Shark12 13 3 DORABICT —2 O TEY . BUA—IZAF, BON—IEREDRER DD REE
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BEBVREEICINE, BEARREMERE () I$HRED
FARAHRDOARBEROSBAKIRI R E Z—75, B LTifld &S
IIEHIVA Y Y —BETE FLTWA T EARE N, HESIE
INETREINTVDHEEL Y BEICH S THEEN B S

(Campana etal 2010) . RIS CITHONIERIADMZE TH.
EEHNGEREOE Y, (E~FRNEKEMHLISHEL. £~
FECHOT THEZICER) & TS AETEINZEL P HE
HTOEEINETE/ N2 —VHRETN TS (Skomal et
al 2021) . F£fe. ERATEEMBT HERT—ETRIES
NEEFAZRPCRAEIC K NUE. 6 BICHURE iz 8 EADItf
&1 ERDREE. BEICH 2,000 km 8 L1ct8. BEDEIC
Bt SRICR21TEA R LTS (Biais et al 2017) . EEE.
TAIWZY RTHERENIZ VR AT AN 10 ERICHFT R
A THEE TN ATEEEETT 2 EEE 1T BHILWIDH TR
HENfe (Cameron eral 2018) . Ffeo XX Y ADIFE.
WAISEEFEFRME (FEF 1996) PHU 74 IV=7EHR

(Carlisle et al 2015) ZEBIHICLTVWBEHEREN TS,

((2=X%)

WEE & ICEHB IR SN DGO SFEHHIHEEINT
B KX ACDONTE ALFEAFF (B 1980a) . 1t
HFAT% (Goldman and Musick 2006) DB DWNTHE
XOHEEINTLE ([®4) . ZVXRXIHPATDOVTUL Fb
APE* (Aasen 1963, Natanson eta/ 2002) . FEAY% (Francis
etal2007) . A RE (T HIJ7088) GRE 199%) D
BEEEHCDOVWTDOREAMEEEN TS (B5) » FXZH
ANTDVWTIERFADEWVIINEOD, Z R X ZHFAITDNT
ISAERFEFEUAEE & AT FHEEEHORRIRIIAE CEL
2THY A Y FEOEFEEORERIFEEDREICAIEL TL
%, VAR &l XX YA XL Tl 180 cm (B
#ER) T8~10%. M 140cm (BEERTR) TS5, LR
Tl 165cm (BEEFTR) T 6~9 7%, 1 124 cm (BEErR)
T 3~5 REHEEETN TS (HF 1980a. Goldman and
Musick 2006) , FfeZYRXZHFAITDOWNTIE, dEATEET
|t 212~218 cm (BX &) T 13~14 /%, 1 174~175 cm

(BXE) T7~8REMETNTLS (Campana eral 1999,
Jensen et al 2002) , AATF CIHE 165~180cm (BXER)
T15~18 5%, [ 140~150cm (BXER) T8~11mEMES
NTW% (Francisand Stevens 2000) , F@ld,. ZXZIHAD
Ba. I 20 &, #EH 25 L (A 1980a. Goldmanand
Musick 2006) =3 % X = H A EALAFEE T 20~46 £ (Aasen
1963, Campana et al. 2002, Natanson et al 2002) . FEAAF
HETHRA 65 4E (Francis etal 2007) EHETNTUNS, .
KAXZIHPAIFHRA305cm (&F) - 175kg T 2% X2
HPAIFEA350cm () - 230kg IGETBERETNhTL
%o

(B - HRE]

FRXZH ARG, & 48 ELULOARBIENT 7 - < REBDA
A%, JUiE 48 BLEO/ IR S ENRRE (1TUVE Y
URE) PAHEEZERLTWS (S 1960, 1962, JI|
BEH 1962, EF 1980b) , ATEDBEITENCDOLTIL, &
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0 . . . . . . . . .
0 2 4 6 8 10 12 14 16 18 20

=i
4. R XY ADARHR

300

250

200 /
150 S

——Natanson et al. (2002; L X 7&3%) i

——Natanson et al. (2002; L X#&:%) it
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B 5. ZY R XZH ADRRIHR

SEY L LEHAREFRESN TS ST ERFICEEICWVS
FALPTWEEMERNZEMERECTHHEEZSNT
W3 (Kubodera etal2007) ., Z¥ 2 XZH AL - BEEE
EEhhE LTEETZAMERELEZ SN TWSHN =6
[EhiE | CBRE LI RIEDE L (& REOZRE. ¥ REDE
£38) (Joyce eral 2002) ®H 1 R KL ZBMHDZEL, (Belleggia
etal2021) BREETNTWB, 7IVEVFimBlc BT
REPNZIOZTIFIETEEDRENRELS CHERL
THY . CBETHE DBEEINMEHEN TS (Belleggia et al
2021) . Ffe. HEEICOWTIEAEE EIcL<HSNTLE
LY
HiRIARE

ZXZHX|CBIL TIE. Nakanoand Honma (1996) HM2ZE
LIc& AR ZIBAMOBERBEREZEDT X ERER (e
Sz O ABRIERDRS) ho. EEEDBVN T —25&
AT 2HEERAVTRAB IS DRES (CPUE) DI
ELHAEHEICH W TITON TS, E4FRICIE, 1993~2007
FITHFTOE S A ZIBAMOBERBREED 5. 1 B
b1zt 80%LAEDIRHETH A D RENRESN T — 2%
REEHL. —BIEFFEET IV (GLM) TIEEL LIe R XZH X
D CPUE ZEH LTz, ZORRIEFMITIEHBH. 1994~
1998 £, 2003~2007 FITHF THERIZH B EDD, —E LT
fEEIFERD SNGED S TD T AL R X P ADER
RERFAESERIEILTWED 2 TcEDEEZS5NS (K6) .
U EDT &b 5 BFOKAEITTRED. BiAIdEE O S HIT Ui,
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6. ILRTFEICHITZEEDIIZERET — 2 HEIIEELL
e XZH AD CPUE

B¥ERO VXX Z P AL TE BRIIVT T A HTiE

CPUE DFAMEADHRE T, BROBEIHDEIINTLSH

(Ponsand Domingo 2009) . &KW LEHEDRET —2 & F>
feRRATRER Cld. BB MERIZR SN TUVEL, BRI,
MKIED (2012) &, B77 7 U AHDA—X F 5 ) FHERERIC
BRI IRVOBBICBNT BARDI S IV OBEDOR
FA T —N—FAETCETN VR R ADERET—
2%H EIT, GIM 12k T CPUE #18#4L LTz, ZDHER%S
FHBE. 1992~2010 FD CPUE |8 R ZE Y R L TW D
0. R E CCaEs LR MBaiE R 5 TuvELy (]
7) o Ffz. Sembaeral (2013) &, 1994~2011 FEDHAREIC
AR TIRES N BADIE IBREDAEREREERV
BRAE L2 —h 1982~1990 FDHARKICRATF T
LIcHh UIBSRED T —2 % B\ TATRRD CPUE #1Z#1(L LT,
ZDFER. CPUE IL—E LTEEAERIER SNz & &28E
LTW3, 2015 EH5, BHEERICEBT B2V AT A
B L TERREOHEE%TTD ABNJ (Areas Beyond National
Jurisdiction) 7B¥ =7 ARSI NI, 2DV TV T
& BRE (BR. 7ILEYFo0 FUO Za—I=FV K
TIVTTA) DMRET BBET —F2ERANT. BREEHK

(CPUE) . RRYMLLDE b LY FEICEDEERIREDIE
BEEIENICERR T & &bl RRBOEENITH L, /A
DREBENMFTNG LNV THEIOEDE | X7 FHEDR:
HH TGS LT, ZORER. BYERERTRS & ARBH T
Y5 REREIIIFREIES (RESISEITAV/INT D
9%LLT) « BXANCRSD & > FEREOH S AFERBIBICH
T TELS ZAERAL RSNz (Common Oceans (ABNJ) Tuna
Project 2017) (K 8) . TOfERIE. BEITHD > TfEED
TEEHRE 100% EARE LITZEDHEEBDT=8. ETFBIEDIK
T EtllcRiE L TL 2B 51E. IRITDRERED A /N7 +
IEBIECEB EEZOND, TNSDBERDL S, ARBDE
TIREEIEARBBTH D EDOD, FIED ) X7 | IHEDH TR & 1T
Thiz (WCPFC2017) ,

KIGEDZ I X A AL TIE. 2020 FEITICCAT ITH
W E 2 BB OERFHEANMTON. KFEFEDOIFESR. RErEsk.
RARERD 3 REFARE LI@rhMThnfze AEERENcDW\T
(&, 2022 £FFIT ICES REBLEIESEERRD ICCAT & HFE CFHET
TE) o 2010 FELI%. ZiERE CAEEIR - EFBURDERTE -

038
_ -==--95%{SREMRF (T
& —m— CPUE
S 06 + -
a 95%1{E RERR F (L A1)
Eod
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04
&
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S
2 02
El_l&
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=

7. 2FEIRTOBBICENT. BARDRES T —/\—HIR
LT 2ZEIBEE L 2R XZHAD CPUE (MRkiE
h 2012)

CITES %) OFEICLY BRTHEICHBETAEERIEL R
DL RICRESDOAERENKE BN EERHMEE TV
THWSNS CPUE DRIROFIB TELG W&, Incidental
Catch Model (ICM) . 48 #y) X V&l (Ecological Risk
Assessment : ERA . Sustainability Assessment for Fishing
Effects : SAFE 7 7O0—F) @ 2 DOFEEBVLTERHED
TNtz (ICCAT2020) . TNSDFEIE EFL/INT A—2,
YA XT7—5, ICCAT EBRNMAE T 2RER (A2 &
NEF) DBEWCEDE. BRE (CM) LEERE (ERA) %
WETHELDTH D, FIATESDT—ZDFHFIH 5. ICM [Fdk
FADFH ERA IILFRLEER (EHE+ER) IGBRAIN &
NS ORERZHRE LIER. ABEREICOVLTE, BREIIMK
RE LT MSY KEZETESZH (Bas/Busy - 0.57) « NEFRICE
BLTHEY (B9 | AFREEHPAECHDILTVBRT LD
5. BERAEDABEMIHEL & Ttz (Faooams/ Fusy:0413) o
ICM OFERFRIC S NUE, IEFEREFHCDWVTIE, IRITORESE

(47 b= 11,567 BUAICAEE) ZHESTNIE. BREIE 50%
W EDRESRT 2030~2035 £EITlE MSY KEICEHE Y % & F18
Thnfe (®10) . MREICOWLWTIL, AET—2 %7 —
RDORHERMDNKEVS, BIRREIERERE, EOfEREED
feb BEEIXMEL (Faoozms/ Fusy - 0.113) BEEEEDRTREME:
IHMEWNEENT, CORERIE. FHRD ABNJ IZ K HFFIKREE
D A7 FHEORER EBR—R L T\ 5, S&IE. BUREIIARER
DIEEGRECHRBILCRDHTEE. REEDREEEZH
LFIBEIDELY—ERHOND BRE CERAINEIRT
ME T IV RUZDFRERIFERIRITT T,

EEAR

£TOIYJ O RFMO ICBW\ T, BEENY X EDES
FIF (B8R, RERURZR < £ TORMIZ RHIDKEGIT & fc
IFEEHE TR LETRIFT 52 &) RUBET —2REDEHT
IFonTEs). 2019 F£D WCPFC Tld. 2020 &£ 11 BLE,

(7) KBIFETE LZRED STV BE R, TTeldl (o)
LTI VEEL e L IR ZR CRTRET 2FOHE
REZHCSH. TEHFEINT IMA T, 2014 F£D WCPFC
IEBWT, OX7 0 AYVFHELENRET BIEZBERIE. U
AY—1)—H— (DA vV —BOKRERIFVT) Ereld> v—
V54 (FEFETHBIER SN OLIThdhE
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