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2\t X (Basking shark Cetorhinus maximus)
RARTOY 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
<. BIFEECRITERBEREICE EE>TH Y. 2017 FELE
HIRECERIEELN,

<FHERIOYFA>

WL 2021 FEITEFRITHWLT, 2022 FICLORRER A
EICBVWTHIRBRAHEER SN TV 5, AT LILERATE.
A= b3 7E—ERORIE TlE ABHEE® BB DEIND
ENTHHOBENREEINTH Y  ERIDZRIC L BE
FHEOEN., RUREENC K 2R TRIHOZLLEEEYDIENMNZED
BRHEIF SN TS (Curtis etal 2014, Bastien et al. 2020,
Kanive etal 2021, Tanaka eral.2021) .

<TURIHA>

3 DO DA EIERE (RFMO) TEREEREE
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, WIThd, IUNRIFAZFRRLBROMPETOE ER
BEER LT HHEE CH D, WCPFC TIFE ST, 2015 F 12
BOERRBICBVTC EFERICEINI ORI A =TS
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, (LHERAFICHABAETN T ULz (Springerand Gold 1989,
Compagno 2001) . BIZIE. RE. 7LV /ibox
— - TARSY MBS TRESN L DI RS LTRIBT N,
NIV=PI V7 RILOHETRESNZEDIEKEDAH ) 7
FIVZTICHKBFENRPR® T v 22— V& LTRIAE
Ntz (Springer and Gold 1989) .

<EKRERIOYPA>
BIIT7HELRA—TDRMIC. RIFBAICES, BPsEET
Emé L TR TG I EN2H\ BERTIERFIBENTULEL,

KT URIHFA>

BIIT7HELA—TDRMIC. RIFRAICEY . 1990 F44
IZiE. ENETY URITAZRBALTHIREELEE oD\
BAETIEFBAINGL, GH. EEmE LTORBICOVNTIE
FFEYTNEREFUIETV KKEETEHE. BRINTVSER
i3 EEWCRESNBFCHS, T2V —JALDEEY
EERICHAIEV I ZIFLHE LIEBRNAERE 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. EB@HSIE
BoRE N, BB TN 6)IEE0E BN,

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(REINTW ] 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 FEICTHETI 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.
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1. BREDR (F) &R (F) OUNTFADS%H (Last and
Stevens 1994, AH 1995b)

2014) .
EF RV

(5375 - [ElE)

<IN A>

TN AZEHBOBFEAL SEH BT TRmEL
TEY. AEDSHBICMNITEELTWS ([®1) , FHICH
HEFICHHIRT BN HIEAIEDEV, BATEFETIEEEH
BEREE>TWS (Compagno 2001) , BASEE CIIAT*
fEEHLSBICHIRL. BARBRIEZHNSHFENEL, REHD
HHECOHIRGIE 7 BTHB, 7\ AIKFEEDRFAR—F
THIETSH. FADRAFICE L TIEARBETH S, Couto er
al 2017) &, KL b HIVEEERTES T 20 FRDERRT—2
EROT. OB TIREICEICTN\TANERATND L%
R, TOEHMMEHIRIG, AKEOIRBRICE > GEERIE
EEMTS U M UPEMT AT ELBELTVWS AT
B, Ffe. BREINK 14~24°CORFEET—F2DHFT 20°C
LIRS TG T S BB5MNTE DT, 1980~2013 £
KEFCER A CIThNIcMZEBRAEDRERL 5. AT
1,398 BUAD T 1\ A DBENHFERE NIz (Crowe2018) , [
BEICOWTARRLGRHNZ VD KFEF CIFLECEET 5L 5T
&% (Gore etal2008. Skomal eral2009) , fc. FLEE
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FiZE Ry 77w 7279) OtEh s, KB7OY MTha->
THEIL TWBREH DS (Priede and Miller 2009) , Doherty
etal (2017) |&. 2012~2015 FIc Ay F 5 FRFET 70
ADOEFAZHE 7\ ACEE LR LTz, ZTOFER. 165 H
LU LT 28 RODIEE T — 2 D S BIBLEDITEIDR
The VN AIEAREERE (RRfE) T3,633km BEIL TV
feo Fteo BELIBIEDSE 3 DD 1 I dEHR LI035
YETAIVIVR T IO—HEOBEICEETY, 3750
1EEADER T —BE TEIEL, XU IEANY T7EEH ST
77V ADEICEADBERE CEE LTz, T5Ic. 7/ XE
KERUNEDERICES L. 50~200 m OXKFHEFIR
THTEDBESHTE DT

<FKERIOYFA>

ARV OF A G 2HAOEFTH SBATICONT TDHRFH
ITIEK BT BREDY A TdHS (Lastand Stevens 1994) (X
27 . HAREBHTITONTWSZ ERIEFIER > fAZH
BRABEDFERIC L S & AEISAFIHOFEEIZRT I R
EEFB AT NBHETHT km OEBERET ST &

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

Spaet et al 2020) . AFRITA> TREMEZE LEHLS (B
EICE ST RE S TIBAISERICR > T AEMNH S T
& (Bonfil et al 2005, Bruce et al 2006. Weng et al. 2007a.
2007b, Hewitt eral 2017, Kock eral2018) HEESHNTHE S
TW B, ALKRTEF TITONTEAZEIC K UE KEEFOEIAREE.
BRRICHFWRB~FRBEE ClRLSFIB LGNS, BEE.
KEEMHEOMEE. EHE/\NE2 Y FEZE(LEEB T EHER
EENTWS (Skomal eral2017) . TOHAEICENUL, AE
HCIFREEZRA LA S=EHMEmIREEZ 17U, Bl
PHAICE S ENERITE VLT, SAEA A TIEEE 1,000m X
THENEENLD Y KA BEICIER~FICHN T TIFATE*
BE~T YV L ARBEE CAREGEEIZ R AR TN
TW%, ZEMAERIESNL. OV 77414 2> Racirhbhic
UmAarnRe LIEEECOHRIN TS Y. S50BahEs
B ThHBTE (Curtis eral 2018)  KEFITIE/ —RAOS A
FM I ZAOSAFMHICE T L, HLI5E LTRIALT
WBETREEDREEN TV S (James eral2022) , A—XA b

D7 TIIONAE T, RiBE CEEISS - SIS E R
BEINIRAA 83 BIARLFE LT —2D 5. BURERIEER
B8, mdk. EEOREEICL< 2 L. 25 8EKIFHK 1 h A
ENFCRARVBZEML Z_1—Y—5 > FAEEE TH
B LIcEDBES AR DT (Spaet et al 2020) . TDFEEND
FHAIXEERIC K > TRGZSEDD ML E S I1TE8 Th 5
EFHEESNTWS, ThE5D5 5, 2 @REZORBUA—X
b S U7 ICRZ1TEE T UL BIOEEDRICIENT 7 Za—F
Z7®Za—AL FZ7IicEE LIERb RN

e, WHICK > TRERE (ORKEPZOL YD) 1T
BEHENEZBBEFEREINTULSBH (Robbins 2007, Kock
etal 2013, Bradford etal 2020, Milankovic eral.2021) .
iR R & G D ERDRRERMEIC K > THMEHEED
INZ—=VDEEOTWATS, BiEIMEHNNRETHS,

AIED BABIDARENL. HHEREI 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 > TWSAIRENDL B 5,

AREOREHESICOVLTIE. S bO> FU 77 DNA OiEE
15 & D-loop Zf#EMT LIEAZRAImRETN TS, FEREHICE
DR TIECKEEEZDORAY O AL A—ZA ST
Za—I—Z 7 FOEEFEPET 7 U ADEEE IGEGHICE
T>TWAZ & (Jorgensen eral2009) . D-loop (CED <
ETIE BABIORKRY O XE. KEFEBE. 7 —RA >
7. Za1—I—=52 FRUET7 7 U ADKRKRI O A &IER]
DE—FZFOEREE CH DT EHDTEENTLNS (Tanaka et
al2011) . £fe. bSVRI U T b —L GEEFRIRE) AT
A LTEAEOMZEIC SN mAEATEEILERATF CE
EHIC B BRBHEEDEENTE EN TS (Bernard et al.
2018) ,

<TUNRIHA>
IUNRIYADEM_ EDOSTIRICHID TEIS L1z 1828 FELIE
(Smith 1828, Stevens 2007) . 1980 EMHIE K TICHREE
NEEHRRHTOHRIRBERICEDE (Wolfson 1986) . 52D
HIRGFREER. BB E L BENHHEDEEZSNTES:

2. 1R (B) EAFED (B) OFRFIOY AN (F8 1994 —3BKZE. Lastand Stevens 1994)
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X 3. HRDI VNI HFADSHF (Compagno 2001)

BIZ L. Gopalan1963. &l&F 1970) , ZD%. TI1V—1)
RALDERERIT ZAEV THICK BT VNI T ADEND
HEOHAZM THERNE BIZE, Taylor 1989, Heyman et
al2001) , TNSOHRHL S, DHEFIISHARDREE 30 EH
51t#& 30 EOE BN RHEHDBEDOSNEFETLEE
NTLBH (Compagno2001) (K 3) . IEETIE. KD
LEWEENTERMTEBICEVTEDEHIBERIN TV S

(Jaffa and Taher 2007, Turan etal.2021) ., BARBEDTER
WBEDY A EREDIBIEICEN TV DIZEETHY B
BBREHDILRRICAHE L TLBH (ElF 1970) . AUT+
VT TR 10°COBRICE DT Bfcsd. I NI
ADBICACREICE CTHE L TWVEDIFTIFGEWEER
5N % (Eckertand Stewart2001) . ZEIMIEFEDBEITICE
BI2TED. 2AEVITDERELEBICHNENTESE

(Colman 1997, Compagno 2001) . &EEHIDWTIEZ LD
WEHHY ., FZE A=A MU TEEBEO=VAHIL—- 1
—7 (Taylor 1989, NormanandStevens2007) . 7« JE>

(Rowat and Brooks 2012) . M7’ 7 AREY T X—)b— -
F 52—l (Beckley etal 1997) . £—=/ )b (Rowatand Gore
2007) . ®IVT 14T YT7F (RowatandBrooks2012) . N
IJ—X (Heyman etal.2001. Graham and Roberts2007) . #
)7 4IV=77% (Eckertand Stewart2001) . @A) 7+/)L=
7 (Ketchum er al 2013) RU A >~ FEEN)L/NLH

(Vivekanandan and Zala 1994) EAZ(f 5N %, 2000 £
AD5IE BORMIBL S OB ENHRES & SCIR AT 88 7x BT IO F
ELeTEEZRIT T BEERICET 2RENSZHEINE K
SITIE>TETWLS (Stevens 2007) o

BB T 2RAIDOZMME RIE. DA PELDK
BAF CERBFEREFRVNTCZVHIL— =T TiThN
TEREICLBEDTHS (Gunnetal1999) . HAEFIL B
DREIEAR 10m KWURWBICHHRY 2EAIch Y (BORHE
D 60%) « WENFIFEAEDEEEAEOM &KV RVEICD
1 LT W e, BFAERIC K 2B HHAR R ORSEREE L5 2.52
km/h I2E Td o e B BRI & W 036 km/h 55 6.48 km/h
LIESDELD o, BEIGBREAL . WEIFPPFRWNVEIC
DY BEEIE ZOROIEBRERE COIUTURRAEN
feht (Wilson etal. 2006, Motta etal 2010, delaParraVenegas
eral2011) | HEFTHEWTIEZ DIMBED TR/ N2 — 2 HNEs
TRBEEMETNTLS (Wilson et al 2006)

A1) —=X5# (Graham et al 2006) . ¥— /b (Rowat

and Gore 2007) TITONIAZBBUTERE Cld. 1Z&AEDES
E (96%) ZAR100m KURWBTESTH, K% 1,000m
ERTBKETOBRFOILHRINDTLEHY . ZOMRERE
NIeY URIFADEDDACEDRESEIL 22°CTH >z &
WIKRENDEBKIESENPRIFAICRRES T ENEh > T 1R
ETNRT. BREHFEVEKIE 1,928m THBH (Tyminski et
al.2015) | 7K 2,000 m L EDEKIFEFAEROME LR%E
A5 EITHE> TRERSNEWGEH H DD T, REDEK
REIFXYROTIREND DS, FUBTHERRICE OREE
200 m LERDRWAGETRT L. REZRVEERIE 1,360 m &
EHTRVAGEE TRBKT BT EARETN TS (Berumen
etal2014)

KELNIVDKEZRRT — IV TOKFAGEREENC DOV TE,
BFIZHMTRAEN 5 DHMRENMESNT NS, TORRDHA
BOLERF & LT ALK A T A V=T TR N
BIAD 37 h BRICTES AT FREF TR LIFINZEIF S
N3 (EckertandStewart2001) , CD& EDFHMLREENR
Eld39km/h EHEFE SN B_m 77 2 77 (Eckert et al 2002) |
B7 7B RyY 2SR (Gifford etal2007) . £—
2 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 EHBY EhESHRE &
NTW3 (Guzman etal 2018) . KFHGEREENERE S KIRIE
EERCRANGICRE DREEALE ERLNHFSNDE
DD, I UNRIY ADKIRMEG R T — )V DKFREE) & AR
EOEE. REBEOS A EEFRES OBEICEEY 2H%E
& 2T TULVEL,

AEDORBHSEICDOVWTDNAR A 7Y T 54 FERVE
HAED S KFLEICDT T DREEE XFHERTA > FEFEICHH
TRREIPIZRBEE SN (Vignaud eral 2014) , —A T
HRICH T DEEH DN KEREG R 7 — IV DK FHEBDIEHR.
BEBEREME LILE1—It& B & SEROEEE. &2
T 2~4 EHNEEKEDDTRBDEHD SR CHRENT 22 &
DAIBECH D EHEINTE Y ZOBERE - EBHOHIREE
Y HIEEEEEHhE TERL . B—DEMATH S T EHTRE
TNTW3 (Sequeira eral 2013) &

(R - B - FESR)
<TINHFA>

TN ADHEOERFERIGER 64~74m, BAE#IL 6
~8 X CHD, TNl ILARTGFREBICEVTEHEBHARDRL
& 2 AC 1 £& LIEEREEICEDOVLWTWS, —/FC &
HWBHAORRR 1 ANC 1 FEWLWDSIEZADS. HORE
ik 12~16 e TBEREHS (Compagno 2001) ., —A.
Bigelow and Schroeder (1948) (&fABIDZEA L, © 5 R/ \— (i
DRERR) DIRRELRERDIREFIED S HEOMRFMARIL 4.6
~6.1m &LTWS, WOMREMARIIARETH S, HiREA
Bl 35 ELHEEITN TS (Parker and Stott 1965) , /NEY
EEDHBIRARFEGEDEOD, 20 tHRREC T 1IVS >
B Ca/ ) VEER(EIRR 1.65 m &L\ D 528DV 5 (Bigelow and
Schroeder1948) , 2N EH 5. HEAKRRIFSRE 1.7~1.8m
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EHEEND, EIRICDOLTIE. MERERIC S BN REE R 1. RRIVOYAOFERELR

7&%’3?@@’[&47@@%&3—?9’90217\\5 -|j>‘)( E L:E—é—%{j—%#ﬁ F# a)2K(em) b)2K(em) o) i:2K(m) c)if:£K(cm) d)£&(m) e)£EK (cm)

0 141 171 143 151 162 149
EDESED S, BRETIIRMEHETNTLS (Matthews 1 o 203 108 218 fes fe0
1950, Compagno 2001) , 2016~2021 fEDB4E 8~9 FE, i o s Pt o oe o8
; ] 5 iE\ = N \7 3},1 < /\\ o 5 298 314 338 401 191 207
ognisieeisivoy SRR I T S B S S
. § . _ 9 395 399 401 498 218 254
LEDNZIERFED 6~23 B) Z/F> ChEE LA SRET 51T oo we ar a 514 225 266
O CEREN (Sims etal 2022) 12 s 450 425 240 258
5 50 205 i
<FKRIAYA> 7 HA 328
RRYOY ADETBRTIE. INRRIDIERIREIRAL TH Y. oo 303 357
SIS FENTRET 5, SIRH'S ME LTets, SIEEIRY
LTeRafFIE BHADIIEL SHIE N S RKZHEIN 2 BN THE 2 o 389
T %, HREERIE 1 EULEEEZ SN TS, 2 370 04
HERBEDR R Y O A DIFOBEER (28 130~150 z 3w 4w
) ITEBE. BRD SEIMFDORBORE RUEH SHEHER % 435 435
TNTHEY . FERICET ZIFROEBVDIMFRICET S % 462 I
HOEZBEDYHE LTV BTN B S, HEBRDARKY
OF AT T TICHENGREZBELTWVWSEEZIOSNDS % 496 g
(Francis 1996, WM - BFH 199) , % o 4
HEERHAIS, B TIE 2~3 AtE. AMLULTIE 4~5 B & 40 %02
HESN TS (KWHE - FH 199%6) . AEDHEEEIE 120 - P
~150 cm, —fEE =Y DRAFEIL 2~14 B TH % (Compagno e o
2001) . HEIIHRERR O HEBR & BN BEEXEED
HIRA B ST A LIFRDBHIC RSN TS T EH 5, 4 %03
B SIRAHS £ TORBUCTEES BEEZSNS (H 2 o 503
£) . FEOREEKEFESE. F7 7 ) HRCARED TR > 50
RENFABRITE DV THEEN TS (Cailliet et al 1985, o o
Wintner and Cliff 1999, Tanaka era/2011) (1. ®4) . 4 209
BENTRERELUTIORT. @ 0
IEAFH (RE) : Li=764(1-e008+353) (Cailliet etal 1985) 02 503
AT (£R) 1 Li=686 (1-e0%65+44) (Wintner and Cliff 1999) o 503
# (&R L=455(1-e%1%t19)  (Tanaka eral2011) e o
It (2E) :L=607(1-e01+180)  (Tanaka etal2011) - o
AL (BRE) 7 o
7 503

L, = [151.871%2% 4 (466.8271923
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

1
1 — ¢~0:65(t-1)](-19.23)
_ 151.8_19'23)

e
(Natanson and Skomal 2015) 600
AT (BXE) - i
500
(1_8(—0.051(5—1))) P{, %:‘
1.1OW 400 - /.v'?’
L, = 144.9¢ (Christiansen et al 2016) 7 f /
w 30 [ v -+—Cailliet et al. 1985
LiZtRROERFRIIEXR. t IFHTH S, 2K (TL) A - f / “0-Wintner and Cliff 1999
% RREEIRICET L HHOBAGRIEZNZN 653 cm (764 v T Jerakactal B
cmTL) . 544cm (686cmTL) « 379cm (455cmTL) . 509 100 ~Natanson and Skomal 2015
om (607 m TL) ttﬁ%}o o —>-Christiansen et al. 2016
AEORHEE (&5 14, 1 360~380 cm (Pratt 1996 oo Ry

Malcolm et a/ 2001) . Itfi& 450~500 cm (Francis 1996) & ® 4. FRRIOY ADRERS
HEINTLD, BEVERIE 9~10 5% (2B - tEHEA
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Cailliet etal 1985) C. 1l 4 5% (B8  Tanaka etal 2011)
H5 8~10m% (F7 7' 7 : Wintnerand Cliff 1999) . il 7
% (BASHEE : Tanaka etal2011) K5 12~135% @77V
77 - Wintnerand Cliff 1999) &HEEEIN TS, TNETICE
BEE TN cREHOEEE. 275 Ed 2 FidEFELTY
feEEZZ5NTLS (Mollet eral 1996) , AEDHEAGE (£
) Z76m &T3ERRADSHETNIREERIE 27 K
T (Compagno 2001) . IEBRAIITOND L SITES
fet R R A UL esRIC S UL, BT 39FE (b
APE% : Natansonand Skomal2015) 7zid 40 £ (JLFEAR
7 1 Hamady et a/. 2014) . T 73 % (Hamady et a/ 2014,
Natanson and Skomal 2015) . 38 & (> F¥mFEE !
Christiansen et al 2016) |F£FET B EHEETN TS,

<TURIHA>
IUNRIH ADEINCEIT 2RADFEMBIENR (Southwell

1912/1913) (&R ) Y ATIHRSNMHEEDEIFEIC 16 &
DIFBROERENERTH S, TDH. 1953 FI. IIRRIC
BENEFORRENERBICHD DTz, TDfeDY U NIH A
ISERTEEN. BRTMETEHED GF) EBbhTL:

(Breuer 1954) , —A T, TORERINIINRRIL. HERZIR
FEOY AFEDINRE B EFEHNEBF THD T EN5, BHE
HoEEHHINAREEEEZ 51 (Wolfson 1983) | Ji4
ThdEDHEHIESNTWED o fe, &TADN 1995 £FiC
BENT, HAEREREICLY., 2K 106 m OIFHREED
BEIH. TOEEDERDLS 304 BIEDIIEEIFDRMFE
IIROER EINcT LTk AEIEERN T ML T BE0EK
FRIDINRRETH S T E DRSS HNTIE o Tz Joung etal 1996) .
Z D 304 BIEDRRFDERIZ. 3 DDV Z A (42~52cm, 52
~58 cm KU 58~64 cm) IZRF 5N, REKEGEY T AU,
FTITIRRD S/ L. INEE RN E N, FEEDERHTETL
BEDNCHAT TH. TDEEDIFRRCRRFDOREEIC DT,
SHAEERE DSBS (Chang etal 1997) , 7 « ) B/ EB T,
FREARINENTAREED LR 46 cm DEEHSEEXL TWD &
TAEFEEENTWS (Acaand Schmidt2011) ., —AT.
Y EHTIEEE 94 cn DOIFEZERFDEGNHIELTESY

(Manojkumar2003) | EESRRFDERICIKIES DEHAENT
EDDOD B, IHIREARDNEYER (BiR) [ERZICR DN 5%
VDT, EINGFROHETE L LWEDD, BEAFHED/ /N -
AV T +IVZT A THEEGENEEENS T EHHY (Eckert
and Stewart2001) . AZ/N\OREEREI® 7« ) EVEET
IFABDIEEAED L < RS5NS (Rowat and Brooks 2012)

IURIF ARG BAERICOVTOHRIZDEL, It

HICERIMULETHAT S EDRELHZHEDD (Colman
1997) . B 7LD, Beckley etal (1997) (&, @77
T UARICER LT2R 3~11 m OIUARIH A 36 Bk
DSE 21 BRIC DOV T RETRE L. 1t 8 ERlE 2 TR

(BRAERIZ87m) T, 13 EEDS B, 3EHELHA (&
£9.03m. 938 m KU 1026 m) EFEEN. REBADHED
BAERIF020m &EHELTe, LA L. TOMETEREFE
ETNe2R 859 m ODRE CEFZBERET LicE T A, A
EHIBRENTULS (Wintner 2000) . SR DRRAEITICH LT

BHEB IR S N DEREED 20 20 &%) DO (BIRLZRATE (PCL)
6.7 m) IFEFARLTOhN s 22 (22m%) Ot (PCL 4S5
m) ERMEATH T,

BRIV AEDEERE L TOEEEDEE Y &
BEIT, KEETOAFTIEHSNBICDONT. FEEEEDER
RERICED CHRAFEE LTz Joung etal 1996, Kitafujiand
Yamamoto 1998, Uchida eta/2000) , £fc. BEHTESN
fe B3RO 304 {EHADBRIFD S 5. 1 BEHFELKETHE SN
fz (Chang et al 1997) . TORELXETHBTEIN2E 60
cm. fAE 1kg DERIE. KIEMAZ. EBRELTTVSIE
O—fEEEZ5NHN 17 BREIZBELED ofc. REITHK
EL. BINECTRLET 5% T 143 BRAEE L. SBERBED
530 HE. 60 HE. 90 HEXU 120 HEOER & FEIL.
68cm (2.2kg) « 97cm (7.6kg) « 126cm (144 kg) KU 139
cm (204kg) THofc, TOHBFHAIC, BADKKEL S, &
) REIDEADEBRERO R E ST N e, KIRDEEETIE, £
E4moOiH 8 ERFTERE S mICHEL. 28 45 m Ol
4 FRTER 5.5 m ITEE LTz (Kitafujiand Yamamoto 1998) .
—A. HBOESEKEETIE. & 3.65 m OIS 5.5 &£/

(2056 H) T&R53mIcHRL. £2R45m&£485mD
A, ZNFN28ER (1,0408) . 124 (458H) T @
HebeR5ImICHRKE L (Uchida eral2000) . BFHME(K
DORESERITDELA. Wintner (2000) A, &t 15 BEDE
MEBI TR S N 2 8RS BRI L SRS & (AR ORI CERREER
N3 T EERWE LI, BHBDEIL. B TOFEERR
DS 1EIC DEREND T EHHISNTLS (Colman 1997),
TNSDERIETOER LT, ZAFE (PCL11.02m)
ICERET BEH%E 60 b DL 100 ERE LT, von
Bertalanffy lEINAEE TNz (Pauly2002) , &z, £F =
1.252XPCL + 20308 (EFI#IE PCL 2.54~7.80 m) DBHEREN
&% (Wintner 2000) ,

BAGRIEEHSD 100 ROREDHE !

PCL=1179X(1-exp (-0.032 X (t + 0.85)))
BRAGRIEEHD 60 ROREDHE
PCL = 1554X(1 - exp (:0.021 X (t + 1.03)))
(t 1 &R, PCLIE cm)

(Bl - HEE]
<TNHA>
DINFREEICT ST b ERRT B, OB KECHITT
kL. BBICH MO E LIBRE BEHE) TIONKR—4 B
BfE, +HHIEE. OREOHEPRINEEZ B LE>THEBT S
(Compagno 2001) .

<EKRRIOYFA>

RRYOYPAIAR, HSBIRWERE CTH Y. TOEEH
NTELZCFALPTVEDEHERT S, TITHBT 201X
e BB BEMILE BREA. TYAEN. FRE.
BEMRRE (B2 | BEHEE THS (Compagno2001)
—MREIC, R EBICEDOY A APSHREIFAECEY

(Grainger eral 2020) . 2 m L{FOEUATIFhESREEDT X
RS HBRT201Cn LT, 3m LUEDEIETIEBERILE
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HHERIAEAHND S, RERVOFADHEBESLLTEL A
THIVZTMNT7 T oOVEETY v FH3~4mDARARTOY
A B LIAINREENTWLS (Pyle eral 1999) .

<TUNRIHA>

IURITADBRBMDHREIEZ L (FZIX. McCann

1954, Silas 1986. Clarke and Nelson 1997, Heyman et a/.2001) ,

InslcdNE, B2 BEE. 714150 NERUGI ST
BENLRINTWVB A —R MU TTEBRICHDZVAHIV
— )= (MRS Tl&. IR ALY THOIAEE
BLTULWAHBRFHEEINTLS (Norman1999) , iz A
HMERRE TR DD o eV NI ADFEWH S A F 77 T HFE
BENTW3 (Wison and Newbound 2001, Jarman and
Wilson 2004) , Z2—Y—5 > LB ClE. ARV FATY
DENEZRHBT 2OHNHEREN TS (Duffy2002) , 75
JVDINA THIGRBETIE A ALUEDAF T AT HAZRD
HZEBOHMEEHELTWB T EDFER TN TLS (Sampaio
etal2018) ., 1BEEIE. ObH SiEkE HITEEE % BRIAATA
ERRRTKTE R HE L B> T BB Z B A G TRIBIRRIC K
21ThNs,

AIEEQHFIH TIAVF I ADBERBYH 5L R 557
M DIVNIFARERENTLNS (Kukuyev 1996) . E—
D R CRESN =7 0AVFOBERBIMH SETF
LTREDEE 61 cm DEEFHHIE LTz (Colman1997) , %
£ 8m DEIED 2 BED Y v+ FICHBEINAINRET N
% (O'Sullivan 2000)
BIRIREE
<TINGA>

BABDICHIT BT\ ADERHIRE =R 2 ICBHL

(REZ3E) . 1960 FRBENS 1970 FRFIHIE=ER
WUICER 100 BIEEDRE EREAKICED) HdoT.
1975 EDOHIREITH 150 BTHofzh . 1976 F# 20 2.
1977 F 9. 1978 F 6 BERAD Lice TORDIE FELT
FEOEEREFICLZBHEDRMNCLZEDTH S, 1970
FERBFLEHE. 7\ AEXNRE LIAEIIGL ., AEIEe
EDEBMITBREMNITEA LI BEDEENDZEDEERIC
BEbh%) Flo. EEMICAMELEEERE. BREh320%
. KBFENBEIRE—EISBE GV EEZ 5N TV S,

12E’)T\ 1970 FEREELIEOERREZHB TED L OGEIE
HIFEUN

<KRIOYFA>

EN TIEFEDOHIFIC I+ HIRE (BEBE) DIZRURIC
D MEEBDHEEITTON TV B A, ILFEATEE T, A%
T—4% (EAEED) PRET —2ICEDHEEIREINT
W3, Curtis etal (2014) lc&hid, EFBEEEIE. 1970 &
D5 1980 FICHNF TRAMERAZRLIZEHDD, 1990 &
RLPEIEBAS HRIBMMERZR L TE Y . COEBINEZERER
HIDBRICLBEDEEZ SN TS, R TlE m7 7Y
APZ1—TI—F7 P KEFEERICBLTE. BERRICGREHID
SHERIT & W EREAMEI L TV B ETREEN %D & LT B, dE

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

HIRISAT (82) SR E

FOERR] | e gihm grERRERT.
19404 48| 100(:547 . BEI100RIEE

1961 1wz

1967 100|354y

1968 100|354y

1969 100|347

1970 100|en™, Fngril

1971 101|340, 2%

1972 100|347

1973 100|:en . H)il (1)¥

1974 100|354 ¥

1975 153|=%&. i, &Y V. &3 ¥

1976 20|34 ¥

1977 10(==. &Ky

1978 6|3ty ®

1979 MF/ND, =& (10)9

1980 2| B, §afE Y

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|5 2)?

1989 1|88m 3)

1990 4433 (4)°

1991 115m°

1992 1 %gﬁ)

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

1994 UET R NTRRE =E XNt TP RNE-E

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 3|mm . /Y, E&EY

2002 0

2003 3laxE ¥ w4, un:4/28 "

2004 2|k4:3/25 "0 gmF®

2005 1|4z ?

2006 3| Y. Fym 5111 "

2007 2| %, mE"?

2008 1|zamg 1

2009 1| sz ?

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| #Z5)1118 : 3/29 2920

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) EH 2007, 13) H4 2008, 14) Anon.2010.
15) {kf#% 2010, 16) Anon.2013a. 17) Anon.2011a. 18) &
H* 2015, 19) Anon.2014a. 20) Anon.2016a. 21) I&ELIED 2017
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RAFECBWTE BERT—2 %750 UIBBHEEI CZESE
fE Uolly-Sever 7&) @R LTef@tric k). AU T7+IL=7
FRREBICERT B RAR T O ADRADEFEIE 2011-2018
FITONFTEBMLTWS EDHERBRNMREINTH Y akE
TBIEA S DA DOMER. BRBEOWENZ DRE EHE
TNTW3S (Kanive eral2021) . iz, EFETIE. EEDE
BELIREGIEROF L2 EA LA TN S K5I
BYA—RISUTEBHNS Z21—I—F 7 NEE (ZAX
Vi) ITBR Y AEEEHCDLNT. ARSI 280~650 {E
. EALETIE 2,500~6,750 EADMEE L T2 EDHE
DRETNTWVBIED (Hillary etal 2018) . —iEEZACE
DLAMITLKY., 2010~2013 FITh I THAEREIEZEL
TWRIREMD R EN TS (Davenport etal 2020) , %
feo (AL THEESNIZERERIL. AL 0% £ KEA
TlEF73% EENTLS (Hillary eral 2018) o

BARDERICHT 2 RRI O ADERHIRHER 3 I
B LT, 1BE 50 Eflchiz VIS EEE CHIRNRE
TNTWB, 1992 FIT 14, 1993 FIT 7 HFOREDH DD
Ik, 1992 FEITHERWBE CHRRY OF ATKDERHIFEEL.
RAAT A T OBELDEE SR FIEL Y & RARIOF X
DMEFDMBA fefedbEEZ 5N B, 2000 FELPEIE, HIREE
BOGEWFLHBH IZITFENICHEREIN TV S, EBER%E
& CoH& T BARRE TRESN BRI BRI NSE0%
HY. KFBFENBSERI—BPTBEGZNEEZSN TS,
L BOEDREL TWBE CAIERBRaEDS TH—/\—
7095 LAYAEMBAEOERIC INE NEFTORBEDRE
BREEIFEAEREN BOE TIEIERNICAEZNRE L
BEIIE ABOERRELEENICHT TESERIZEL
e BARRDEHIC ST 5AEOEREMIS T TH S, EIC
EBEETCORENEIC 12 ERETNZEDD, HHE
TIEERNICABENRE LIEAEIFEC T AR EaE
DF TH—=N=7 075 LOABERBEOERICE WV THE
EOEFFFRERNT LD S BALEICHIT HAB\DEE
EHENEEZ SN S,

STURIHA>

H5EHICEIMICER T AERBEORESEZHE LT
EMEERIEZ LN (Burks and Mullin 2006, Bradshaw er ai.
2008, Holmberg et al 2009, Rohner etal 2013, Sequeira et
al2013), 1 > RARFFDBABEC DL TIE 2006 F£H 5 2016
FOXFFCOLEEMAEICKDBEICK S X7 FHEICE
DGENEBERABO S, MR 8% U T LIFRITE
WZ EDRENT (Common Oceans (ABNJ) Tuna Project
2018) .

EEAR

<JINFA>

2THI YT O RFMO IZBEWT. REIhIEY A EDRS
FFA GEER. NN URZFR < 2O RIIDKIGIF £
ISEEE TR ETRIFT 5T &) RURET — 2 DIREHETS
FFSNTVBH, AEDIEHRE LIRFFEBIE R, 7
INFADMERDEMICH S & LT 2000 F0 CTES 5 11 [E]

& 3. BREADICHVF B RR T OF XA DER TR
IS, FINSEFERRERER Y.
F HIRY  HBSEH(])

1956 1 EY

1957 0

1958 1 ="

1959 0

1960 0

1961 0

1962 1 Fz"

1963 0

1964 0

1965 0

1966 0

1967 0

1968 0

1969 0

1970 0

1971 1 =3

1972 0

1973 0

1974 0

1975 1 @2

1976 0

1977 2 sh@?

1978 0

1979 2 EH. "

1980 1 @2

1981 1 sthi@?)

1982 0

1983 0

1984 1 sthi@?

1985 3 gl @), mhee?

1986 1 gL

1987 0

1988 1 sh@?

1989 3 sthi@?)

1990 2 ;2

1991 0

1992 1w EBR@.EMQ.ERBQ). LEE (). RE.
=5 R EATTRE =

1993 7 BREQ.EE.ERE KD, TR B2EY

1994 3 . maY. BmE°. wa'”

1995 2 ER(FE#HS). @

1996 0

1997 3 =8 f%ub )

1998 1 =50

1999 2 we?, mEo

2000 2 pEd amE

2001 0

2002 3 [oEL)

2003 2 Fi'?

2004 5 B . FH(3)?

2005 15wz, e EF . T (10), mED K5

2006 0

2007 0

2008 5 B30

2009 4 = LR (3)

2010 2 =%, =g

2011 1 =10

2012 1AL "

2013 1 K418

2014 2 R e

2015 1 =50

2016 1 =g

2017 1 aN*

2019 1 EE T

2021 1 HF

2022 1 o

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
TLAREREAE 2012, 18) Anon. 2013b. 19) Anon. 2014b, 20) Anon.
2015b, 21) Anon.2016b, 22) @& CEkEREE 2017, 23) Anon. 2019
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HHERFICSV T EELNSHESE | NDIBENMERE N

HEREN. HES Il I[IBET BEEREITON I, 2002

FOE 12 @FHNERFEICEWNT. RELSHES | \DEH

HEEREIN. HROER 3 70 2 UEOERIESNA]

RENTC, DT EHSEREGINRBEND LS IcHo b\
BOEIIY A B CBEROEREEIC OV ARERE

FARTHS RFMO FelFnFEDETICERE L TNIANEL

DIBFEN S I\ ADWREE | NDISHIRE L TERZ

LTW3,

<RRIOYFA>

£THOIYJ 0O RFMO I2H5W T, BEENT A DTS
FIF (FEER. WEERURZRR < 2 TORUZESYIDKGTFE
IFEHE THRLETRIFT B &) RUBET -2 DIREHER
HFESNTWVBH FEDHZETRE LICEEEEIIGL, &
B, RRYOYADMERDfERICSH S & LT, 2000 F0 CITES
811 EFYERFE CIINES | BHRENSKE LA —A S
D7HSHETTREENAEREN ., ZD%. 2002 FD
% 12 B ESFE CIERREIFE <. 2004 FOE 13 EHEE
REICT—A LSV T EIZHRAIVD SHREI TREEN
ROFER. WEE | \NDIFEHEIRE N, TDT ENSER
BRI SN L S I o e RO EIZ T A B ZEGBE
BOBERERITOVTIE, REEETAHTHS RFMO 1ol
AEENEYICER L TOLANELEDIIFEN S RRYAY
A DOMEE | NDIFEICE L TEREZM LTS,

<TURIHA>

3 DOX YO RFMO TEREEARINROSN TS,
WCPFC Cl& CMM-2019-04. IOTC Tl& Resolution 13/05. IATTC
Tl Resolution C-19-06 B Z NI H B, TN5IE. LWINE
IURIPABFERLBOMNETOR E@BREERILTS
BB CTH D, WCPFC TlEFET BIc, 2015 F 12 BOEREFIC
BOTEE@ABICEINI Y NI AL RLITHT S
fedDHA o1 HRE N,

TUNIH A&, 2000 E£0 CTES 5 11 EFHRESEICH
WTKED SHIBE I \NDIBEIRR ENFEHATHREN. 2002
FEOFE 12 BHERETIEA Y R, 7)Y, EHAS
IVEHEIOHEE || BEIREIN. ARSI Nz, TDFHERE
B IR S NZ LS ICh o e BOEIR Y X B EGIEE
BOBEREBICOVWTE. AEEEBIHTHS RFMO izl
ARENEICEERE L TWAREEDIDEEL S, I AT
ADKIBE | NDIBEIEE L TEREFT LTS,

HEE

2B - F<AIZV b
MHECAYTIZv b

KEE IR KEERHATR LY 2 —

[LEMERER £<AE3JI—T
(5 N

OB - F<AIZV b
TH-HpLEFTIZVE
KEERAZRR KEERWR > 2 —

IREMERE £ <AE4—T
FE WE- g BT

BE XA

* MADKRAYOY AIEXDEF E LT
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