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KB A5E HEREZ
2\t X (Basking Shark Cetorhinus maximus)

AR OHY X (Great White Shark Carcharodon carcharias)
JUNIHF A (Whale Shark Rhincodon typus)

7\ X (Last and Stevens 1994)

AR O X (Last and Stevens 1994)
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CITES, HFEMAFFECAHEEER (WCPFO) |« 1> FFE
CAHEEER (010 « 2XAFEECAEBEER (ATTO) |
Hiah&E S AHREFEER (CCSBT)

BEDENE

<TINFA>

HHOETIE 1970 FEFLF AEEZNRE LIOBRITE
<. HIRECSRIERMBEREICE X >TH Y. KERELIE
&L\O

<FKERIOYFA>

L 2017 FECR)IEEEHICHSLT, 2019 FicHZuL
BEHICHBVTHIRBRAIFER TN TV 5, AT EPILERATF
AR ST U TESOME TIE. ABRHEELBEERDE
MDIFMNCATIHDOE N ENRETNTH Y FREIOFRICK
BEEEOEN. SURZEENC L D DFRIEDZE L CEEYIDEND
FDERHIEIFSN TS (Curtis er al 2014, Bastien et al.
2020, Kanive etal 2021, Tanaka etal. 2021) ,

<TURIHA>

3 DO DI AEEIEME (RFMO) TEREEEE
BEDHSNTWNS, WCPFC TlE CMM-2019-04, 10TC Tl&
Resolution 13/05. IATTC Tl Resolution C-19-06 B ZHicd

ANIH A (Lastand Stevens 1994)

fed, WIThb, IUNRIFAZRRLBROMPETOE ER
BEER LT HHEE CH D, WCPFC TIFE ST, 2015 F 12
AOEREBICENTC FEMCEINLI ORIV A RS
ICHURY BTedDHA BS54 VHEIRENT

FA - B2

<TINFA>

HOTl. BET7He LA—TDEREKIC, RIdFERREE L
T AIFERPFLRE LTARDERICG 5. REERD
TavyaI—)bE LTRIBENT W e FElIE TSR,
EER, (LHERAFICHABA TN T ULz (Springerand Gold 1989,
Compagno 2001) . BIZIE. RE. 7LV /ibox
—TARSY MBS TRESN LD RS LTRIBE N,
NIV=PI V7 RILOHETRESNIZEDIEKEDAH ) 7
FIVZTICHKBFENRER® T v 22— V& LTRIAE
ffz (Springer and Gold 1989) .

<EKRRIOYPA>
BIIT7HELA—TDRMIC. RIFBAICES, BPsEET
Emé L TR TG I EN2H BERTIERFIBENTULEL,

KT URIHFA>

BIIT7HELA—TDRMIC. RIFRAICEY . 1990 F4£
IZiE ENETY URITAZEBALETHIREELEE oD\
BAETIIFBAEINGL, GH. EEmE LTORBICOVTIE
FFETNEREFUIET KKETHE. BRINTVSEK
I3 EEWCRESNBFCHS, T2V —JALDEEY
EERICHAIEVIZIFLHE LIERNAERE LTEETH
2o
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BEROEE

<JINFA>

HHOETIE 1960 EREZ¥EHS 1970 ERICHIF T, ZER
UITIREAMEICK IR L., FHEZFIA L TUL e, IREARE
EXRE LIEAEIRG L 2ESHOEBRE CBRRNTEAD
BHREINDEETH S, AENH THEMELENT EH 5.
—ERIEAKIBF TN THEBIC LD > TV DDORBIRE N S(E
BHEHLZW e, DRTBIERETE LTFEAETZDTUVELY,

<FHRyOHFAL>

HEMITRAYOY A EWRE T BHRETGVOH EERIC
EKALRESND T EDHD, ZOfh. FlE. KEUEHE. Hic
B NBUIZIBEORRERE THLTHITHRIEINS (Nakaya
1994, AH - FH 1996) . AT AR GHBHREINT
WBEDDARRMEIRNEEZSNTHEY . CAIERIBED
BEREICLDEEIXFEAEREINTLIEL,

<TURIHA>

BOE TR Y NI AZWRE LIDREIZEL, EERN
DEAE. EITHEREDN S M. EEAFEAFETRELT
W3 (WA 1995a) B\ FEEUFEDOARMATHREPEESF
EBLUFEOBRNEAFR CERRINTVS, 2055, RS
DEEMTlE 1979~1994 F£0D) 16 ERMIC 78 EANHRE TN
TW5, FF9 49 @A ThHY . =HilE 3~9 BTHBHHEH
2N, TUEAFEEFRTIE 1989~1993 F£0D 5 E/ T 25 @FH
WEETNTWD, MY TELEFE S BETHY. 6~7 BIC
BLEZRETNTVS (RE 19953) . GH. EBM@HSIE
BREND EHSN, TFIKBTENBZHEEOE BN S,

FERE IR RE T B cdlc. 1> RT 1980 EREBED
5 1990 ERITHAITTHREIATVEZERLH S

(Vivekanandanand Zala1994) , £fe. I VNI FAEZWR
ETBINERREREDNA T BIVT 4T INFRE VRO
1) ENTIFELT2IED (Anderson and Ahmed 1993, Alava
eral 1997) . BEDRBIEIT 1970 AL SBARMIC. B
EF(SREINTW I Uoung et al 1996, Chen et al. 2002) ,
1990 ERICAB &I UNRIFADADEELNFE Y. 1 K,
T4 VEVETEHRENEINS K SITE >z (Rowat and
Brooks 2012) . 7« JE> Tl 1990 FEAHILITER] 450~
799 EHAD N SD ) (Alava eral 2002) . > FTIX 1999
£ 3 BH5 2000 £ 5 BE TIT 600 BUEDKIBITHEEER I N
TW% (Hanfee2001) , 1990 EREHITIE. B THRED
DPRESND L SIThEofe, 2000 ERICA Y KRV THRERT
INERRIRZEICK Y  BERET SEN TRENMTON TV

(White and Cavanagh 2007) , 1995 fFEICEJLT 1 7. 2001
FITA > B 2007 FEITT 1 U E>, 2008 FEITHETI N
HGRENE T N (Akhilesh et al 2012, Rowatand Brooks
2012) .

EEF. YUOED RFMO IZBWT. I URIY AEER
LIcBROBETOE THEREORIHEBMRAT NI T &IT
O EBREE TRRICA ST NI ADBREDETR
AEERDMRETNTLS (Escalle et al 2014, Murua et ai.

!:

=~
1

VY]

P M A i

?
J
30 607 20" 120* 1507 180° 150 120° 90 60° 30 [} 30

1. DI\ ADD% (Lastand Stevens 1994, A 1995b)

2014) .
EF RV

(5375 - [ElE)

<IN A>

TN A FEHBOBEEAL SEH BT TRmEL
TEY. AEDSHBICMNITERELTWS [®1) , FHICH
HERICHHIRT BN HIEAIEDEV, BATEFETIEEEZH
BEREE>TWS (Compagno 2001) , BASEE CIIAT*
fEEHLSBICHIRL. BARBRIEZEHNSHFENEL, REFHD
HHECOHRGIE 7 BTHB, 7\ AIKFEEDRAR—F
THIETSH. FADRAFICE L TIEARBETH S, Couto et
al 2017) &, KL b HIVEEER TS 20 FRDERRT—%
ERWT. OB TR EICEICTN\TANEANETND L%
R, TOEHMMEHIRIE. AKEOIRBRICE > GERERHIEE
EEMTS U M UPEMT AT ELBELTVWS T AT
B L, Ffe. BREINK 14~24°CORFEET— 2 DHFT 20°C
LIRS TG T S EB5MNTE DT, 1980~2013 £
KEFCER A CIThNIcMZEBRAEDRERDL 5. AT
1,398 BUAD 1\ A DBEENHFER T NIz (Crowe2018) , [
BEICOWTARRLGRHIZ VD KFF CIFLECEET 5L 5T
&% (Gore etal 2008, Skomal eral2009) , fc. FLEE
FiZR (Rv 77y 729) Otgh 5. KEZ7OY Mk
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THELTVWBHRELH S (Priede and Miller 2009) , Doherty
etal (2017) &, 2012~2015 Flc X3y S FREET 70
EOEFIEHE DI\ ACEE LR LTz, ZDFER. 165 H
M ELE LTV 28R DIFH T — 25 S EIHBLEDITEIOR
EN UNTASERRERRE (FRE) T 3,633 km ZEHLTL
feo Efee BBELBIEDSS 3 5D 1 IEKRLIEA> TS
YRTAIITVR - TIO—HBEDOBRICELEEY, 39D
TEEADERT—EETEIEL, %Y 34N 75D 5L
7 ADEICEADBEE TRl LT, T5Ic. /X
j(l‘**ﬁﬂ&l)%i@/ﬁiﬁi ICER L. 50~200 m DAXFEHEFIMA
TBHIEDPESHICE DT

<FKRIOFA>

AR OF A G 2HAOEFTH SBATICONT TDHRFR
IZIEK DR T BAREDY ATH S (Lastand Stevens 1994) (l
27k » AR TITON TV Z LR EFIZR > 425
BREREDERICK 2 & AR O EE SR CRARR
EEFEB AT, RNEEETHT km OEMEREITA L

(Boustany et al. 2002, Bonfil etal. 2010, Bradford et a/. 2020,

Spaet et al. 2020) . AFRITA> TREMEZE LEHLS (B
ICE DT RE S TIFRIABRICR > T 2EMNH S T
& (Bonfil etal 2005, Bruce et al 2006, Weng et al. 2007a.
2007b, Hewitt etal 2017, Kock eral2018) HEESHNTHE S
TW5B, EARTEF TIThNIEZEIC K NUE KEEFDOBIAEHE.
BRICHVWRB~FRBEHE CRLFIALENS, hEE.
KEEMBHEDM . NEHENEZ2 Y M EBLEED T LD
HENTWS (Skomal etal2017) . TOREICLNUL. AE
HOIRRBEEERR LD S SE R EEE 170, Bl
PRAICTE D ENEHIICH VT BREA A TIEFRE 1,000m £
TITEEEOED Y KA EICIER~FICHN T TIFEATEF
BE~T YV L AREF CAREGREZ R T BRI N
TW5, SHENGREIEENE. OV 77145 KETIThh:
URAENRE LIAECOHMEISN TS Y. SEIhES
BTHBTEDHRENTLS (Curtis et al 2018) . 7—X
b S U7 TITONIEZE Cld. RBFECEEIEH - EFEH%E
LEETNISRA 83 EFNFE LT — 2D 5. BUREREE
RER. mIER. FEEROBEEICL< AL, 5 8EFIFH 1 4+

. l i = e
- s _»f.u 8 e
" o .e-h'ﬁo; % - MEEA’-_ ;,,
i < 'F'\r b'::‘f - '.-'?;: :;:"r‘u 1%
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o @ 28

I v | ___p .‘1.-"1:;
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BEMNITRAR YV BEE L Z1—Y—5 2 NRAEEE T
BEILIcEHES > (Spaet e al 2020) . TDFE)
DFFAIFEARIC L > TEEZ DD, IeAME S > T8I CTH
BEFEEINTLVD, TNE5DS B, 2 @R ZDRBUA —
A S UTICRZ 8RR L. BIOEHEDHRICIE/ NN T T Z1—
FI7PZa—AL RZ7IcHB LB BRI N
o, WHICK > TRERE (ORKEPZOL YD) 1T
BEHENEZDBEFEREINTULSBH (Robbins 2007, Kock
etal 2013, Bradford eral 2020, Milankovic eral.2021) .
iR R & G D ERDRRERMEIC K > THMEHEED
INZ—=VDEEOTWATS, BiEIMEHNNRETHS,
AIED BABIDARENL. HiEREI D S AbEE R B C
KU KROZEHAEE( I > CHAR D@ AR tEsE L
TWBEEZSNTLS (Nakano and Nakaya 1987, Nakaya
1994, F8 1994) (M2A) . Md. FBRFOLHESICEEEL
feZ=HEhEE1T > TWSARENDL B B,
AREOREHESEICOVLTIE, S bO> FU 77 DNA OiEEE
15 & D-loop Zf#EMT LIEAZRAImETN TS, FEREHICE
DR TIECKEEEEDORAY O AL A—ZA S )77
Za—I—Z 7 FOEEFERET 7 ADERE ISEGHICE
T>TWAZ & (Jorgensen eral2009) . D-loop (CED <
ETIE BABIORKRY O XiE. KEFEBRE. 7—RA 2
Y7 Za1—I—=52 FRUOBET7 7 U ADKRKRI O A &IE5]
DE—FRDOEREE CH DT EHDTEENTLNS (Tanaka et
al2011) . £fe. bSVRI U T b —L GECFRIEE) AT
A LTGAEOMZEIC SN mAEATEEEILRATF CE
EHIC B BRBHEEDEENTE EN TS (Bernard et al.
2018) .

<TURIHA>
I UNRIH ADE EOSTHRICHIE TER LTz 1828 FELI%
(Smith 1828, Stevens 2007) . 1980 EMHIE K TICHEE
NEEHARHTOHRIRBERICEDE (Wolfson 1986) . 52D
HIRGBPRIEER. BBENE L AEN D HEDEEZISNTES
(BIZIE. Gopalan1963. &l& 1970) . D%, T3V —1)
ALDERERIT, FAEVTEILL DI VRIYFADEND
HREHNHREZR TRV BIZIE, Taylor 1989, Heyman et

X 2. BRI EEROFFIOFADNH (F5 19%4

—ERRZ, Lastand Stevens 1994)
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X 3. BEFBEERICHIFEIVRIF AN (Compagno
2001)

al2001) ., TNSOHRHL S, DHEEIFSHRDRRE 30 EH
51t#& 30 EOSE SRR RHEHDBEDOSNEFETEE
NTLBH (Compagno2001) (K 3) . IEETIE. KD
LEWE TN TERMTEBICEVTEDHEIERINTNS

(Jaffaand Taher 2007) . BAED TR MDY A {FEig
EDEBZICENTWDIZEETH Y CREGEEDIEIRIC
PHELTVBH (EIE 1970). 4 74V 7 H TR 10°C
DBHCERTT Bfcdd. VNI ADEITICERITISE L
TEHLTLEDITTIEEVWEEZS5NS (Eckert and
Stewart2001) . Z=HHIFFEDBHICERFTHT LD, 41
EVInEREESEICHMSNTET (Colman 1997,
Compagno 2001) , EEICDOVTIKZ L DRELD Y. FIX
& A—R NS U TFEBRED= > HIL—- U—7 (Taylor 1989,
Normanand Stevens 2007) . 7-r J &> (Rowatand Brooks
2012) « 77 UAERRYTX—)b— « F 42—l (Beckley
etal1997) . £—< 1)l (Rowatand Gore2007) . E/LT+
7. ¥7F (RowatandBrooks2012) . NIJ—X (Heyman et
al. 2001, Graham and Roberts 2007) . 77') 7 # )L =777 (Eckert
and Stewart 2001) . E@AH U 7 #)L=7 (Ketchum etal.2013)
BUA > REEREAIVNIVH (Vivekanandanand Zala 1994) &
HERIF 5N, 2000 FTAHHSIE. BURAEBED S DIEENHRER
HECERARE G EFATHORE LI T & AT T BBIEREICEE
TEHREREDNZHLEEINELSITE>TETWLS (Stevens
2007) .

ShEREN BT 2RAOFMAIEN R IE. 2HACELEI DK
BAER CERBFIEREFRVNTCZVHIL— =T TiThNn
TEREICLBEHDTHS (Gunnetal1999) , HAEIRIE. B
DOEIEACE 10m K RWBICAT T BERICH Y (BORE
D 60%)  WENFIFEAEDEEEAEOM &KV RVEICD
16 LTV e, BFZHRIC K 2B OB EhREIL S 2.52
km/h F2EE Tdp o fe b B ic & Y 036 km/h H5 6.48 km/h
EE5DEND oI, BEIGBERIMAS . REIEPORVVEIC
DY BMEEIE ZOROEEMERE COIUTURRAEN
feht (Wilson et al. 2006, Motta etal 2010, dela ParraVenegas
etal2011) . HEFITH W TET DEAES TR/ N2 — > HiEs
TRBEEMETN TS (Wilson et al 2006)

AN —=ZH (Graham et a/ 2006) . T—< /L% (Rowat
and Gore 2007) TITONTAZBHCRAET CTld. (ZEAEDEF
[ (96%) ZACE 100m K URWBTETIH. K% 1,000m
EBYTEKETORFOERIND T EEH Y. ZORERE

NIeY URIFADEDDANGEDRESEIL 22°CTH >z F
WIKFENDEKIESENPRIFAICRES T EHEh > 1R
ETNRT. BEHFEVEKIE 1,928m THBH (Tyminski et
al.2015) | 7K 2,000 m L EDEKIFEFAERDOME LR%E
A5 LI TRERSNEWGEH H DD T, REDEK
REIFXVROTIBEND DS, FUBTHERRICE DR %
200 m LERDRWAGETRT L. REZREVEERIE 1,360 m &
BHTRWIGEE TRBKT BT EHRETN TS (Berumen
etal2014)

KELNIVDKEZRRT — IV TOKFAGEREENC DOV TE,
BFIZHMTRAEN 5% < DHMRENMESNT NS, TORRDHA
BOLERF & LT, AN A T A V=T TGRS N
BUAD 37 hBRICTES AT FREF TR LIAINZEIF S
N3 (EckertandStewart2001) , D& EDFHMLFREENR
Eld39km/h EHEFE SN _m 77 2 77 (Eckert et al 2002) |
B7 7 mEBeRyY 2SR (Gifford etal2007)  £—
> U (Rowatand Gore 2007) « &&H (Hsu etal. 2007) .
JAHRAIVEE (Diamant etal 2018) ZHITHULTHATHR
TERENMTON TS, IHETIE. BATEE/NFAEL ST
AEER ) 7 FHBERIE T 20,000 km E#BY EhESHRE &
NTW3 (Guzman etal 2018) . KFHGREENERE S KIRIE
EERCEINGICRE DREEALE ERLNHFS5NDE
DD, I UNRIY ADKIRMEG R T — )V DKFREEN & KRR
EOEE. REBEOS A EEFRES OBEICEEY 2H%E
& H2IciTonTULVEL,

AEDORBHSEICDOVWTDNAR A 7Y T 54 FERVE
HAED S KFLEICDT T DRBEE XFHERTA > FEFEICHH
TRREIPIZRBEE SN (Vignaud eral 2014) , —A T
HRICH T DEEHDIKNR. KRG R 7 — IV DK FREBDEHR.
BEBRREME LI E1—It& B &, SBROEKE. &2
T 2~4 EHNEEKEDDTRBDEHD SR E CHENT 22 &
DRIBECH D EHEINTE Y ZOBERE S EBHOHIREE
Y HIEEEE SO e TERL . B—DEMATH BT EHTE
TNTWS (Sequeira eral 2013)

(R - FRF - FEBR)
<TINHFA>

TN ADHEOERFIERIGER 64~74m, BAE#IE 6
~8 X CH D, TNl ILARTGFREBICELVTEHEBHARDRL
& 2 AC 1 £& LIEEREEICEDOVLWTWS, —5FC &
HBHAORRR 1 ANC 1 FEWLWDSIEZADS. HORIE
ik 12~16 e TBEREHS (Compagno 2001) ., —A.
Bigelow and Schroeder (1948) (& fABIDZEA L, © 5 R/ \— (i
DRERR) DIRRELRERDIREFIED S EOMRFMARIL 4.6
~6.1m &LTWS, WOMRIMARIIARETH S, HiREA
Rl 35 ELHEETN TS (Parker and Stott 1965) , /NEY
EADBIRERFEGEDEOD, 20 tHERECT1IVS >
B Ca/ VB (EIRR 1.65 m &L\ D 528DV 5 (Bigelow and
Schroeder1948) , DT &H 5. HEAKRIFSR 1.7~1.8m
EHEREEIND, EINCDWTIE. MERERIC S BhnfzpmeE
ERFOFEOMROOEFNICRAZIYPABICET Y X8
EOFLENS. BRETIIEBMEHEEIN TS (Matthews
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1950, Compagno 2001) .

<K KRIOYFA>

RRI AT ADETERIIE. IIREDIERRBRIRRETH Y.
ZREINIFBERNTHELET 2, IR 5 3ME LIk, IREZERIN
LTeBafFid. BEDOIREL SHINE NS K ZREINE BN TRE
T3, AL 1 EUEEEZSNTWNS,

HERMEDRRY OY A DIFOREER (2K 130~150
am) ITkBE BRLSIRFORBOMA RUBENZEHFESR
TNTCEY FERICSIT ZRBFEOHEBL-PIRFHAICESIT S
BDEZBED YU HNE CTWSRTREMN D B, HEBRDKRRY
AP X E T CICHRENTZREEBLTWVWSEEZSNDS

(Francis 1996, MH - FH 1996) .

HERAE. HHETIE 2~3 B, AUMNLEETIE 4~5 B &
HEINTLS (WHE-FH 19%) . XEOHEERIL 120
~150cm, —fEE =Y DRAFEIS 2~14 B TH % (Compagno
2001) , HEBISFREER U EEBR & RN SLERMED
HIRA BN S TS A LIFRODMBRIC RSN TWB T EH 5,
THEL S EMA E TCOBRICEFEET A EEZSND (K2
f) . AEOREITKETEEF. 777 ") ARCBEREL TR
EENTAZKRICEDVTHEIN TS (Cailliet er a/ 1985,
Wintner and Cliff 1999, Tanaka era/2011) (& 1. K4) .
B/onfRERZ L TITRT .

EAG (R © Li=764(1-e°%8353) (Cailliet etal1985)

A (BF) Li=686 (1 -e0065e+49) (Wintner and Cliff 1999)

i (2F) :L=455(1-e%%t+192)  (Tanaka etal/2011)

It (2F) :L=607(1-e91°t+180)  (Tanakaeral2011)

IEEAF (BXE)

L, = |151.8719%3 4 (466.8271923

1
1 — ¢—065(t-1)1(=19.23)

— 1518718

(Natanson and Skomal 2015)
HEAH (BXER)

176(*0.061@'*1))

ey

1.10
Ly = 144.9e{ } (Christiansen eral. 2016)

LiF t REEOERFIEEXE. t 3E#HTH 5, 2K (TL
EREMRICET EFNFN653cm (764cm TL) | 544 cm
(686cmTL) . 379cm (455ecmTL) . 509cm (607 cmTL)

&5,

FEORAAER (£F) 1&. HiE 360~380cm (Pratt 1996,
Malcolm et a/. 2001) . It#ld 450~500 cm (Francis 1996) &
HEIN TS, BEERIE 0~10 5% (2 - A :
Cailliet etal 1985) C. i 4 5% (B8  Tanaka etal 2011)
H5 8~10m% (F@7 7' 7 : Wintnerand Cliff 1999) | il 7
% (BASHEE : Tanaka etal2011) H5 12~135% @77V
77 Wintnerand Cliff 1999) &HEEEIN TS, TNETICE
BEEINREHOEEE. 275 EE 2 FidEFELTY
feEEZZ5NTLS (Mollet eral 1996) , AEDHEAGE (£
) Z76m &T3ERRADSHETNIREERIE 27 K

R RRIOVADFHRELR

g a)2E(m) b)2E(m) o) ff:£K(Ccm) c)if: 2K (cm) d)2K(m) e)£E (cm)

0 141 171 143 151 162 149
1 177 203 198 218 168 160
2 210 233 244 275 173 172
3 241 262 282 324 179 184
4 270 289 312 365 185 196
5 298 314 338 401 191 207
6 324 337 359 431 197 219
7 349 359 376 457 204 231
8 373 380 390 479 211 243
9 395 399 401 498 218 254

10 415 417 411 514 225 266

1" 435 434 419 233 277

12 454 450 425 240 288

13 471 465 248 298

14 488 257 309

15 503 265 319

16 518 274 329

17 532 283 338

18 545 293 348

19 303 357

20 313 365

21 324 374

22 335 382

23 346 389

24 357 397

25 370 404

26 382 410

27 395 417

28 408 423

29 421 429

30 435 435

31 449 440

32 462 445

33 473 450

34 483 455

35 491 459

36 496 463

37 499 467

38 501 471

39 502

40 502

41 502

42 503

43 503

44 503

45 503

46 503

47 503

48 503

49 503

50 503

51 503

52 503

53 503

54 503

55 503

56 503

57 503

58 503

59 503

60 503

61 503

62 503

63 503

64 503

65 503

66 503

67 503

68 503

69 503

70 503

4l 503

72 503

73 503

a) Cailliet et al 1985, b) Wintner and Cliff 1999, c¢) Tanaka et a/.
2011, d) Natanson and Skomal 2015. e) Christiansen et a/ 2016

600
/
500
g
400 o
g
300

2K (cm)

/ / ~*-Cailliet et al. 1985
f// -O-Wintner and CIiff 1999
200 V AR Tanaka et al. 2011
*A Tanaka et al. 2011
100 —-Natanson and Skomal 2015

~=Christiansen et al. 2016

0 10 20 30 40 50 60 70
i

4, FRIY O A DRREHE
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T&H% (Compagno 2001) , EEBRAIITOND K SICED
feet iR R A A B esRIC S UL, BT 39FE (b
APE# : Natansonand Skomal 2015) F7fzid 40 &£ (JtFEAR
7 I Hamady eral 2014) . #T 73 % (Hamady et al 2014,
Natanson and Skomal 2015) . 38 & (> F¥m@EL !
Christiansen et al. 2016) |FEFET B EHEIN TS,

<TURIHA>

IUNRI T ADOEINCET 2RADFEMBIENR (Southwell
1912/1913) (&R 5> A TERLSNIMHEADEIIEIC 16 18
DIFBROERENERTH D, TDH. 1953 FI. IIRRIC
BENCEFDORRENERBICHD DTc. TDfeDY NI A
ISR CEEN. BRTHMETEED GF) EBbh T

(Breuer 1954) , —A T, TORERININRRIE. HEMZIR
EDOY ABOIRE INB EHENBRE THB T DS K
MoEBHEEINAREEEEZ 5N (Wolfson 1983) | §F4%E
ThadEDHEHIESNTWED > fe, ETADN 1995 £FiC
BERT, YAFREREICLY. 2K 106 m OIHREES
REIN. ZOREDEFERLS 304 BUADIIEAIF DTS
JIROER ENcT LTk AEIRERNTIME T BI05K
FRIDINRETH S T EDES T STz Joung etal 1996) .
Z D 304 BUEDRRIFOERIK. 3 DDUZ X (42~52cm, 52
~58 cm KU 58~64 cm) IZRF5N. REKEGEY T AU,
TTITIRD SR L. IIEERINE N, HEDERH TETL
BESICHA T BH TDEEDIRPRFDIEEICDNT,
SR ERE DSBS (Chang etal 1997) , 7 « ) B LB T,
FIEARNENTIREED LR 46 cm DEESEEX L TS &
TAEREEINTWS (AcaandSchmidt2011) , —AT.
Y EHTIEEER 94 an DOIREZERFDEGNSHIELTESY

(Manojkumar 2003) | EIREFDERICIFIES DEHAENT
EDDOD B, IHIREEDNEYEER (BiR) IERZICRDh 5%
VDT, EINSFIOHEEILHE LS DD, REBATED/ VN -
AV T IV T A THEHEENER NS T EHH Y (Eckert
and Stewart2001) . AZ/N\OREEEIY 7« EEET
IFABIDIEEAED L < RS5NS (Rowat and Brooks 2012)

IUNIHADFRAT BERICDOVTOHRIZ DN, I
HICTER IM U LETHAT S EDRBEHHZEDD (Colman
1997) . B 7LD, Beckley etal (1997) (&, 77
T HARICEE LR 3~11 m QY UANIH A 36 @i
D35 21 BURICDWTRRETAZE L. 1 8 BRIE S TR

(RAERIZ87m) T, 13 @EDS B, 3EHELHA (&
£903m. 938 m XU 1026 m) EHEEN. KREFADHED
RAZRIZ020m LG LTz, LH L. COWETEREHAE
ETNe2R 859 m ODRE CEFZBERET Lic & T A, A
EHETENTULS (Wintner 2000) . RO RRBITICE LT,
BHEB IR T NDEREEED 20 Q0 %) D (BIRERFTE (PCL)
6.7 m) [FEAL TV, w22 227%) Ol (PCL 4S5
m) &R TH DT,

BERICDOWTIE AEDBERE L TOEEEDRE Y &
BERIT, KEETOFEBHE#SNBICTDONT. BEEEDE
RERICED <HRHFER LTz Joung etal 1996. Kitafujiand
Yamamoto 1998, Uchida eta/2000) , £fc. &EHTHESN

fe E3ROD 304 {BHADBRFD S B, 1 AL FE LKIETHE TN
fz (Chang et al 1997) . TORELXETHBTIN2E 60
cm. A5 1kg DEEIE. KIEMARZ. BEBRELTHISTIE
DO—@ExE5ZoNnh, 17 BEIFBELGD ol REITHK
EL. BINECRLET 5% T 143 BRAEE L. SERBED
530 HE. 60 HB. 90 HEXU 120 HEOER EAEIL.
68cm (2.2kg) « 97cm (7.6kg) . 126cm (14.4kg) BT 139
cm (204kg) THofc, TOHBFHAIC, BADKKEL S, &
W REIDEFDEB SRR EE N, KIRDBEETIE. £
E4molgh 8 FRITERE 8 mIcHR L. 2K 45 m OiE
4 FRTER 5.5 m ITEE LTz (Kitafujiand Yamamoto 1998) .
—A. HBOERSEKEECE. 2R 3.65 m OIS 5.5 £/

(2056 H) T2E53mICHERL. £@R45m &485m D
A, ZNFN28ER (1,0408) . 124 (458H) T @
HEbeR5ImicE Lz (Uchida eral2000) . EFHMELA
DRELFITDEVD, Wintner (2000) A 5t 15 EHEDOE
MBI TR S N D BRI AT L. R & AR DOBICEREIR
DpBT EZRWE LI, BHEDEMIL. HHETOEERER
D5 TEIC DR ENS T EHFISN TS (Colman 1997),
TNSDERIETOER LT, HAEE (PCL11.02m)
ICERET BEH% 60 mdbDULE 100 FEERE LT, von
Bertalanffy sRRINOMEE ENfz (Pauly2002) ., iz, 2R =
1.252XPCL + 20308 (EFI#IE PCL 2.54~7.80 m) DBHEREN
&% (Wintner 2000) ,

BAGCRINEELHD 100 ROREDHE !

PCL=1179X(1 - exp (-0.032 X (t + 0.85)))
BAGRIEEHD 60 ROREDIHE !
PCL=1554X(1-exp (-0.021 X (t + 1.03)))
(t |XEH, PCLIE cm)

(Bl - HEE]
<TG A>
TINTFRISEICTS2T bV EHEBT 5, 0EAET<HIFT
Tk L. BRICHZMORZ LIzERE (BEE) TaONKR—4. &
BfE. HHIEE. OREOHEPRINEZEBELE>THEBT S
(Compagno 2001) ,

<EKRRIOYPA>

RRITOYPAIAR HBIREHEE CTHY . TOLEE
NTELZFALPTVEDEHBY %, EITHBT 2DIE
e BB BEMILE. BRA. TUREN. BRE
BENCHRSE (B85 . BEHEFCHS (Compagno 2001)
—RREIC,. BREFICEDOY A XPEZHEIEAECHEY

(Grainger eral 2020) . 2 m LFOEUATIFhESREEDT X
RS BT 20IC LT, 3m WU EDEIRTIEBERILE
EHBY AEAHH S, RRIOYADHAEEEL LTIE AV
THIVZTMNT 2 5AVEETY v FH3~4m DRRIOF
A B LIAIDREETNTWLS (Pyle eral 1999) .

<YURIHA>
IURITADBEABMOREIFZL (BIZIEX McCann
1954, Silas 1986, Clarke and Nelson 1997, Heyman et a/.2001) ,
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Inslcid, B BBREE 7IH41FONERUI ST
BENLHRINTWVB A —R MU TFTEBRICHD VAV
— =7 (i) Tld. IURIHARY > THOINER
BLTULWAHFHEEINTLS (Norman1999) , iz, A
WEE TR DD 2 e I VNI H A DB O S A4+ 77 T HF
BTN TW3 (Wilson and Newbound 2001, Jarman and
Wilson 2004) . Za1—Y—2 Y NEBTClE. ARV FATY
DENEHET ZOHEREIN TS (Duffy2002) , 759
WDINA TIRETIE AL ALVRDF AT aATHZRO
AZHEOHERHRE L TWB T EHFEREINTULS (Sampaio
eral2018) ., BEEIE. DD SHEKE HITEEEYZERIHAIA
R TKIEIF SRR L. R T BB A A G EBIERIC K
>1ThNns,

AEEDHABH TITF U ADBRBMH 5 LR 557
M DI URIFANFERENTLS (Kukuyev1996) . €—
v AR TRESN 27 0AVFOBERBMH SETF
LIcREED 2R 61 cm DEEFEAHIR LT (Colman1997) , &
£ 8m OEED, 2 BiED v FITHBINFINREINT
L% (O'Sullivan 2000) .

HIRIARE
<IN A>

BABLICHIT 27\ ADER BN =R 2 ICBYLT

(aEZ3E) . 1960 ERBFENS 1970 FRFFHIE=ER
RUICHER 100 BREEDRE GEEAKICLS) idoT.
1975 EDOHIREITH 150 BTHofzh . 1976 F# 20 2.
1977 F9RB. 1978 F 6 BRERD LTce TORME EELT
FEOEERETFICLEEZBHEDRNCLEDEDTH S, 1970
FERBELPRL. 7\ AENRE LTz REIRS
EDEBMBICBRINTKA LT BIEDBENDEEDFRIC
RoNd, £z, EBMRICAMELIEEIE BREN3E0%
HY. KFBFENBEEE—BBTBEZNEEZ SN TS,
2T, 1970 EEFLIEDE RRELHIMTE D L D 71E
HIEA0N,

<FRYOYPA>

EN TIFFEOHIRICH T 2 HIRE (BEE) PIZBHCRICE
DB DHEEDTON TV B D AT ETIL, BET
—2 (BEREEE) PEET—RICEDIHENREINTL
%, Curtis etal (2014) lTkruE, EFEBEEEIL. 1970 £
H5 1980 ERICHF TRAMEAZ R LIZEHDD, 1990 F5
LEIZBAS AVEIBIMBE AR L THY . T OEINIE AR RS
DMRICEDEDEEZSNT VWD, BFRXTlE. E77UAH
PZ1—I—F7 P KEEBRICBVLTE. FERRICGHRHIOR
RITK W EEEOMEML TWBEEEELH S & LTS LR
AFEICHWVTH, BigT—2%7ER LTz Jolly-Sever f2AfIC
KU AV THIVZTHRRENCERT HRRTOF ADREAD
EAERISE 2011-2018 FEICHONF TBINL TV L DHEERERD
WESTNTHY. EREEEL S DBALEROMER. BHRED
HENZDEREHEE TN TS (Kanive etal 2021) ., £z,
IRETIE BRI E DR E AR DF A7 B A LTz
MIbhaL5ChEY A=A S 7ERBHSZ1—I—F

& 2. BREDICHT B0/ A OFERIHIRCR
HIRERIIXBRENSEN LI, K SER) MSotts
FINTCRRBTHS.

HIRISAT (82) SR E

FOERR] | e gihm grERRERT.
194058  100(:x40 V), BE100RIRE

1961 1 Ha:—_',__fJ”,L'E:Z)

1967 100|347 3)

1968 100|547 3)

1969 100|547 3)

1970 100|340, fngeil V

1971 101 5&*@]%;%3)

1972 100|354 ¥

1973 100|341, &) (1)

1974 100|354 ¥

1975|  153|=&, 1O, &2, EH#°

1976 20| ;547 3)

1977 10|==. %Y 3)

1978 6|k 3)

1979 MaENd, =g 10)°®

1980 2| EmE. #EY

1981 4:p58° =& (3)°

1982 1 515°%

1983 11zmm*

1984 2|3timiE, Hin Y

1985 3|dtimsE. Bl &R Y

1986 3| K (2), §afE

1987 1| mhig ¥

1988 2|mN 22

1989 1|88m 3)

1990 4433 (4)°

1991 115m°

1992 1 ,%§y3>

1993 5\mm. &2EY. ANY. B2F M. EAY

1994 TEm, 'Y EH Q). B E2FY

1995 2|m=x (2)9

1996 1= Y

1997 4\ Fgl 4) "

1998 1&=F 7

1999 2i=x 2% ®m MY

2000 2laNY, g5x9

2001 3w . /Y, m2xY

2002 0

2003 3laxE ¥ w4, un:4/28 "

2004 2|K5:3/25 10 mx ¥

2005 1|4z ?

2006 3| Y. Fym 5111 "

2007 2| %, mE"?

2008 1|zamg 1

2009 1|z 2

2010 2| JeimE  11/4-11/5 () 1)

2011 2| 72210 "0 #Mm@:4/21 "

2012 0

2013 1| EigE 9

2014 1demsE: 121119

2015 0

2016 1| #hZs)1118 : 3/29 292

HE 1) BREBRERSHS 2003, 2) BLiEh 2010, 3) KHE
1995b, 4) BABRFRLWHS 2004, 5) BAERESHS 2005,
6) KB 1981, 7) HARIX - 1—+ T X 2004, 8) BALX -1
— -+ IX 2006, 9) BAERF2HS 2002, 10) Anon. (FEARHA).
11) Anon.2007. 12) E7 2007, 13) EH7 2008, 14) Anon. 2010,
15) {kf#% 2010, 16) Anon.2013a. 17) Anon.2011a. 18) &
H 2016, 19) Anon.2014a. 20) Anon.2016a. 21) I&ELIED 2017
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v RiEE (ZARVE) ITEET BEEBEHCDLNT. BEAERE
#id 280~650 fEMA. EF2ETIE 2,500~6,750 EFHIIZER
LTWB EDHEENREEN T SIED (Hillary eral 2018) .
—IEEZRITE D ARICL Y. 2010~2013 FITHIF THEA
BREIXZE L TWEEREED R TN T L% (Davenport et
al2020) . Ffe. ML THEINIAETERIE. READ 90%
b REEATIEH 73% EENTWS (Hillary et al 2018) .
BABDERICHT B RRI O ADEFHEHMER 3 ICE
¥ LTz, BE 50 EMIThiz VIFIFIEEE CHENMNRE S
NTW3,1992 FEIC 14 4. 1993 &I 7 FOIREDH B B DI,
1992 FEITHERRB CARRY O AICLBERHSREL. <R
AT A T DBEOHER S THRER BIEL Y LHRRI OF ADHR
EHIHEZ FefcbEEZ B5ND, 2000 FELBE. HIREEED
HWELH DD, (FIFHGENICHEITN TV S, EBEZIZLC
HET BRFRETRESNIEE L BRENZEDEH Y,
KBFENBERIE—IRISBEGWNEEZ SN TWS, Tz,
BEHOESEME L TWBECHIABREDF T —/N\—TO
75 LORABEMAEOERIC SN NEE TOERREDRER
HHFEAEEN ROETIFEAMICAEENRE LIRE
I$EL  ABEDOERIRRERE EENICHIT TE B BRIV
BABDEHCHT 2R EDE FEAIE A TH 5, EICEE
RETORENEIC I~ 2HERETNZEDD, HHETIE
BEARNICARREENRE LICARIIE A ZIEREDS
TH—=N\=707 5 LPAEMBAEOERICEWLTEHREED
EHITREENT EHS BREBICHIT HAENDBEEIE
BLEEZSNS,

KTURIHA>

& 5B CEMNICERT EGRBORESEEHE L
ZHMEIRIEZ N (Burks and Mullin 2006, Bradshaw et a.
2008, Holmberg et al 2009, Rohner etal 2013, Sequeira et
al2013) A > FRFFOEEEHC DL TIE 2006 FH 5 2016
FOXFFCOLEEMAEICKDBEICK S XV FHEICE
DL EENGEBEEEDL 5. MHFEERIE 8% T EIERITE
WwZ EhmEN (Common Oceans (ABNJ) Tuna Project
2018) .

EEAR

<JINFA>

£TOIJOE RFMO IZBWT. AEEh T X EDRS
FFR GERR. NIERURZRR < £ TOSMIERIIOKIGIF £z
ISEEE TR ETRIFT 5T &) RURET — 2 DIREHETS
fFENTWBEH, AREDIHERRE LIRFFEBIFE. 7
INFADMERODfEMECH D E LT, 2000 D CITES £ 11 [
FEHUEREICBVWT . EEL SHIBE | NDB#E RREI N
DEREN, WEE Il [ITIBE T BEERENTHONZ, 2002
FOF 12 EENESFICH VT, ZEDSHES | NDIEE
DEERZEIN. FROFER 3 70 2 UEOBHHESNA
RENT, TOT EDSEIFEE IDRFIEN S K S ICHE o TebN
BHEIFY A FESTEEROEREEICOV T REERE
FETHS RFMO el RFEEMEYICEEL TWOKAREL
DIBFED S, DI\ AOMBEE | NDOBEIE L TREREZN

3. BRRBICE BRRD O X OFRIHIRECER
EAHFISHEA, IR RR AR T,

F MBS HESET ()
1956 1 2E"
1957 0
1958 1 ="
1959 0
1960 0
1961 0
1962 1 Fh
1963 0
1964 0
1965 0
1966 0
1967 0
1968 0
1969 0
1970 0
1971 1 sx"
1972 0
1973 0
1974 0
1975 1 sth@?)
1976 0
1977 2 shig?
1978 0
1979 2 B0, "
1980 1 sth@?)
1981 1 shig?
1982 0
1983 0
1984 1 shg?
1985 3 dumE )", e?
1986 1 L2
1987 0
1988 1 sth@?)
1989 3 sth@?)
1990 2 shig?
1991 0
1992 a  EBEO ), EH(2). BREQ). tiBE 2). EE.
B L. T
1993 7 B8 (2). B, BRE. X%, TEY 2"
1994 3 HiE. ma?. e, x50
1995 2 RRUFIHS) . $i8Y
1996 0
1997 3 =&Y fIuL )
1998 1 I8l
1999 2 we?, =mwe
2000 2 @ mxo
2001 0
2002 3 e
2003 2 S
2004 5 BIE EE. K (3)?
2005 15wz B, BF. FH (10), ®mE'2. KW
2006 0
2007 0
2008 5 Rk
2009 4 B . T (3)
2010 2 5. BB
2011 1 = 16)
2012 1EKLE '
2013 1 K418
2014 2 RIE"), B
2015 1 =820
2016 1 =g
2017 1 a2
2019 1 FnFL>

Hi# 1 1) Nakano and Nakaya 1987, 2) )< FH 1996, 3) Anon. 2015a,
4) BEIPKEREE 1997, 5) Nakaya 1994, 6) BRERFEHS 2002, 7)
BAERFEWHS 2003, 8) =HKEMZEFR 2003, 9) KET - KER
AR 2— 2002, 10) BAEREREWHS 2005, 11) Anon. 2005,
12) HAIX « 21—+ TR 2006, 13) KDBLHRRERRFEER 2007,
14) &M 2007, 15)JC-NET2010, 16)Anon.2011b, 17) (B WES
T AREREAE 2012, 18) Anon. 2013b. 19) Anon. 2014b, 20) Anon.
2015b, 21) Anon.2016b, 22) @& CEkEREE 2017, 23) Anon. 2019
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LTV,

<FKERIOYFA>

LTOYY/ 058 RFMO 12BN T, REIhcY X BEDRS
FFA GEER. NN UREZFR K 2T O RYIDKIGIF £
|SEREE TR ETRIFT BT &) RUVEET — 2 DREDHE
fAFSNTVBHN AEDHERE LIZEBEBITEL, &
B RRIOYABEROBEEICH D & LT, 2000 F£D CITES
%11 BRHERZE CIINES | BHRENSKEEF—X NS
7O SHFEITRESNDEREN ., ZDH. 2002 F£D
% 12 CESFE CIHERIFE <. 2004 FOF 13 EFEKE
KBBIA—RA STV T ERZHRDIVOSHEITIREIN. K
ROMER. WES | \DBEONFIREN . TDT ENSERR
B IHMREIENZ LS ITh o e OB Y X B EGIEE
BOBRBBICOVWTE, AEEETATHS RFIMO Hiald
ARENETDICERE L TWVLKARNELDINESES S AAYOY
ADOHIEE | NDIBHICE L TEREMF LTV,

<STURIHTFA>

3 DOX Y04 RFMO TERBEARIROSN TS,
WCPFC Cl& CMM-2019-04. |IOTC Tl& Resolution 13/05. IATTC
Tl Resolution C-19-06 B ZNTdh =, £lew WTHE, ¥
NI AERER LB TOR EMIgEEE LT 518
B CH5, WCPFC TIEET 51, 2015 F 12 BOERE/ITH
WTEERBICEDNY NI AEREIRT 51
BDHA R4 VDRI N T

TUNIH AL, 2000 E£D CTES 5 11 BEFHRESEICH
WTKED SHIBE | \NDBEI RE T NIEHEREN. 2002
FDE 12 EHHNERETIEFI VR 70V IAHRA
IVHEIOHIEE || BEIRREIN. ARE Nz, TDFHEE
B IDMRRIS NS K ST e DB Y A BEETEE
BOBRBBICOVWTE, AEEETARTHS RFIMO Hizld
ARENEICERE L TWAREEDIDEEN S, I NI
A DOHIEE | NDIBHIEE L TEREMN LTS,

HNEE

OB - £<AIZY b
BEE<AY 71w b
KEE IR KEERHATR LY 2 —
[LIEMERE £<AE3JIV—7
MAx B
OB - F<AIZV b
TH-HLCEHTIZVH
KEEIRATAT KEERHAE L Z2—
[LEMERER £<AL4 71—
e BEZ R 15

BEWR

* MBDRAYOFAIEXDEF & L,
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