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(Shortfin Mako, /surus oxyrinchus)
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2021 FF, LRFFELSCAHEERHNFEERER (S0 lc&o
T AEKFHEDT A P ABERRIC LB RIREEICRI T 2 TFEN
BISIBIC K 2 (ndicatoranalysis) DTNz, SEiENG
FEEL LT, 1228E( L CPUE DIERT— 2 DEZLTx EHER
TNBFECH B,

FA - A&

AEY T—PHZET. BIMERE LT, 8BET7he L,
BHEIIER - 8RERE. RIdERRE L TREETNS, AE
HARW., Y AEOHTEHERMEDN DL,

BEROEE

AFBECBWT 7AY ARG E CAHIEZIBRELT LR
TREINTSY., LAFETIERE. B8, A+ XE
DEGHEEETHS (1SC2018) , ISCHAKLTVBEEE
i, IERFFEOT7 A ADRESIE. 1993 FLGHIE
9 5E 500 T Thofeh ZNLPEIE 2013 F£X T
1,500~2,000 k> OEEETHE L. 2014 FELPEIE 1,000~
1,500 b OBETHBLTVLS (®1) . #EEAICIE. BE
DEIERREENRE T NI 1994 FLIFE, IXZABICELD
RIEEIL 2D 40~80% (T B & 55%) & s, &Y
&R LHED 10~35% (FHIT & 16%) HEHHTWNS, EHil
IZlE. REDREHHI TS 1994~2013 F2BZ L. BE
DN 40~70% & KERD A & RNTAF D 20~45% &£ 7%
D2TWB, AT ADBESITEEIITRENTUOELH, 1F
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B 1. JERFFICHVT BER - SERIRER (1985~2018 &, I1SC
HRRL TV S RERFHERZEICIER)

ZIBRED—TEDREE HHTVDEEZ SN KEDIEZ B
ICEBRERITZOME LTRESTN TV S,

ATFHICHITBBROAEDREICHS N T 7A T ASEICE S
Al ZBOARER UETEESN TV, mEL BN
R OmEEZBORER UBAMIKE BT LTV, B
EDEFEABICHITBECAIFABEICK B H AEORERK
BRI KETICLZEAFE BAADY O< YV OHEEERT
B¥ (FRA4F8EE) J . BAADISECEEAEER
WRABERAEE (FRI~NEE) J . [BARUSER)E
MAEERNRASTEAEE (FRI13~17EE) 1. B
AIERGELSRAL (T 18EE~7EE) | . EEA
¥ERFHMIRAE - BRieiEE RSRERAE (FR28FE
~29FE) | XU KBFHTDECS - HhLE - THFER
B (F30~31FEE) J &> THENMTHN TS, 1992
~2019 FTHIF BT 4 ADKIKIBEIE 554~1,479 T\
ZDRIEZIBITK BIKIBEN 473~1,308 k> ERERD%E L&
TEY (AT ABKBZEDK 81%) . BOTHRULIBICES
BEN LD o (A #17%) . 2011 FOKiFEIE. REX
REXDREH SHIEICHANTEA L. #9550 > Thof:
B 2012 &I 850 b ETERIE Lz, ZDElE. #9760
~870 FOEEEHE L TVD (K2) ., #BE 10 EDHY A
FEORRESICHDZAEDEIE (2010~2019 ) & 6.5~
7.7% T otz
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DH55EZEVIREDS & BRFHELITON TS, LH
LGED5. EMFRFIHEDS I3, B4 DREHEBICBASHNC
ENTWEVTes, —BBIFAKTFFLNDRB DT B ER%Z
=) Lt%@%a—@“o

[5375]
AEFEHAOATRBFDAREL SNELTLLDH
THH. KE 6 CUTORETCOHRBIIENTH S
(Compagno 2001) (K 3) , JEF. KFFTITONTLS
PSAT (R F7 v TT7—hA1NV4E ) ERWIEE T, #h
BEAEICIE REDSHRA 888 m XFTORERILATHT BT
& (Abascal eral2011) . —REHYz BASNEREI S ISR R
ROIMEDTRICATHEVDEVMEESH ST & (Abascal et
al 2011, Francis etal. 2019, Nasby-Lucas etal2019) . #riE
PEDRAKEEISAEBRECICEOFELZITTW\SAEE
MRS & (Abascal eral2011) BERETN TS, D
HMRICHEET 2R & LT KBREE CORTEREDEIELS
WZ & REDRIMEEPHIRIC L 2BV RENT EEHE
IFonsd, —EOREETLEDHDE. BEUKERIZ 46~302°C
(KREFPORHENE 14~27°COEHE) . HEEABOXREACED

EHEIE 113~31.2°CL B 5. BHE CODHEENLEBHE <.

AVFVFALERRICERHERBEEEZ SN TWS (P
1996) .

AEERADREHEEICDOVNTIE. S 3 RU7 DNA &R
UNERRARTIC K o T ALK OB RE & AT OEIAE L&
EMICEG D EHEETNTVLSD (Michaud et al 2011,
Taguchi etal2015) . A7 0% 754 + DNA ZBUHZE
TIHEGGERIFERD 5N TLEL (Taguchi eral 2015) .
oo AARFFRITITEHOERESIIHEER TN TOELD,

RO DR OFRITERIZE DO OUIHERAEET 5]

BEMZE R L TWLS (ISC2018) , 1ZHMCRDIERIK. Bt
DOBENIIFERIBRONTNWB I LETBLTWSIENS B
FEEHMEIERIALIC T TIThN T W5, tHFRIITIE, JERFHED
EFEEL. ZoMOBER FATE. LAFEE EAEFE) O
RELIIRGRDECER TH BT EHRENTVS (Heist et
al1996) , Ffz. Corrigan eral (2018) |, JbARTEE, b1
v R BB OEGHIC R G S ER Ch HalHeED
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3. 7A Y AD5# (Compagno 2001)
BOREVEMNIERTESBRICE D BEDDHRH DML
IZRHLTWBEBONE T 7. BOENIDTHEOHEEND
& L ETRRERABRICE D HRIU 7 ERY,

BLEDD, 1> FEFREREE AT Frmfaat s L o fcmHEN
DIEUERELRS | I EITHISTN S D AT REMEE TR L TN 5. 1
HemEH/\— Lic, &V EREREEEIC DUV TIIIRIEAE
MIHhNTWBETATH S,

F o AT REPEPMEIC K BDBH DT ERT T EHTR
TNTLBN (Mucientes etal 2009, Semba2018) . FFVE
HEODHICET ZHENDENT EEHHBY R OHBRERD
EEDT=HICTIESEDOBEICH T BHNEDINENNE TH B,
Kai (2019) &, FOEDHSALTRROMEZET —2 EET L.
B - a5k CESEITR > CRED SHEEIC T A
ADRy FARY b (BEESE) hdHdELTVS,

(SR - [EhiE)
AEOFFERNIIINREDIERRBEBRE TH Y (Wourms
1977) . EFROEEIE 4~16. HEROLEIFHN 70 cm
(Stevens 1983, Mollet eral 2000) TH 3, FEDETERELR
I, HIREAEDD B ICRIEEARZ S SHEE TN TULSHN &
SREARIIC DL TSR & o THEEBOIRDY 15~25 A &K
E L ARLEEEDHEEEIFZ SN TR (Mollet et al 2000,
Joung and Hsu 2005, Semba etal 2011) .
KFECBWNTH, dFIE. PSAT #1258 - [EhiED
THOBRAICITHN TS (Abascal et al 2011, Rogers et al.
2015, Francis et al 2019, Nasby-Lucas etal2019) , Z1—
I—57 FEADTITONMZETIE. PSAT 255 LI kaifa
DBNE. BER. BEEUCHIOSNE T & BERIGAF
CBF V. BHENEZ 21—V —F 7 RimEh SEEIRIcAah -
CTAT—\XTY - Za1—AL FZT7DEREICR>THE
T35 &2 DDOFHEISBEEICANBE DS CENREINT
L% (Francis etal2019) . %l BREMRIIAERTORE %
FEEDHEEEAERNITHEL TE Y  MNBETHREA
DAREICEE 5T EHREETN TS (Rogers etal 2015) .
KFEFZBENCE L THHERELNARENEWVSHREEHZEDD
(Abascal etal 2011, Nasby-Lucas etal 2019) . EREPAFE
TITONIAR T . KA - AVWTNEAU T+ ILT7h
EEEFIR L TWVSH, RARIERRAICENTHEEEFIRT
BEENBNC ERFEDHAER VIR LAIBT 3EEL NS
T &RREBD—REREDZEHZAITWIG L CoRRERilE S
BEEOH BT EDREETNTLS (Nasby-Lucas eral 2019) o
IXFFHCBW I WREERTRFOEEETHICT S &
HRENTLSBD (FEF 1996) . BREPE%E CI R0
EOFHIEARATH %,
REH. RKEH. HESFICOVWTOHMEIFZ LV, W
NOBHICENTH HEMRIZBRL SEE IO T EHERE
nTWs (Compagno2001) .

[RE - BF)

BEHBITHREINZ8ND SFRHIEESN TS Y ALERK
¥ (Cailliet and Bedford 1983, Ribot-Carballal et a/ 2005,
Wells eta/2013) . HFEERILATFE (Semba etal2009) (&
1) « EAYE (Bishop eral 2006, Cernaand Licandeo 2009)
DORERADPRETN TS, B 4 FTNETICREEINT
WARERDLEEZIT>IcE D TH B, ZEIC K WIHEFERBRIC
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R 1. TAVAOFREEER (cm) (Takahashi eral 2017)
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4, 7 AT ADRRRER

NP, SP IEZNZNILAT % MATECHEINREX THS

T &E%#RY, Takahashi etal (2017) OFEUSIEKFEDER

FHECHL SN,

BUVDRSNSHN TN REERDIRADR R PEAMTHI
B (FEEE - T7/VRAFH) ITHZ THRVBIEDRED
= EIC2FED 15D) BBEELTWSEEZ SN, JLERAF

N, HAIKESE 1T KTHRDT ZraENMERENTLS

(Kinney et al 2016) . ISC Tld. JLATETITONERHE
EDMR TR ONICERIMARD T — 2% RN e A 2 #RARTIC
KW FEREEERER LR TERBOBREAZHEL

(Takahashi et a/ 2017) . 2018 FEDBEFREMHICAL T (ISC
2018) ,

50%AAMARICEE L. AERTFREEC DOV TIE, T 149
~174 cm (E#EFIE ; Joung and Hsu 2005, Conde-Moreno
and Galvan-Ma gana 2006, Semba eta/2011) . Ifld 231~
258 cm (BEERTE ; Joung and Hsu 2005, Semba eral2011) |
RTINS 5~9 7. MHE 17~21 REHESTNTWLD, ™
AFHERBHTOVTIE, HiE 162~167 cm (BEEHTR ; Francis
and Duffy 2005, Stevens 1983) . It#l& 233~258cm (E#Ed]
£ Francis and Duffy 2005, Stevens 1983) L #EE TN TS,
ISCIC L BAKFET A ADERFHETlE. BAREEBDT
—ZEEDETEAZERETV. HESNHD 50%mMEA
£ (2336 cm : BfERIR) ZERHEICAL (1SC2018)

LDV TIFERIC L > THEEEHRGESD ZEHOHR
ERAT D E HF 20~30 ik, Hd 30~40 IR EHEE SN T
W3,

KEERICBITHEFBDOREAERIE 3738 cm. RKAKEE
4435kg LHEEENTNS,

(£EH (RRBAENEE) ]

AEOEMFNGEINT A =5 (R, R BEERRYR
R EF LIRS, BARUES) I[CDVTARERMED
AW EDSEKFDEROMEL S/ONIERZRNT
EEAN (rr ANBATRTER) OEELHTHON. EKFTD rd
RR(EIFEDY 0102, &/IMELFAEIZFZNZN 0.007,
0318 T o1z (Yokoi etal 2018) .

AERFFRBE TN LC 2018 FEDERFHIE TRV SN
BREE SITHRFBR KNN—=FRIVEETIV) DING A —
2 (h: AT 4—TxRX) EBHHEEETN (h=0317) | 20184
DEFFHEDON—R T —AETIVTHERET N (1SC2018) ,
Fle Y AEORFEGREHRTE T 2BOLEYFN G REERED
A TR T AEBNGFEDNBE SN ALK EREDEY
FWGENT A =2 OEBIERED S REAIREEDORVIRTRER
DINT A —LZEHHEE SN, hDFHE FERS) I$25F&
3EQOEIEAIC LTZENZN 0353 (SD=0.057) & 0.273

(SD=0.046) f2of= (Kai2020) ,

EENICEET B35 A -2 FERFHIRERICKEGREE
RFY T ED O HEFEDOBECRUHEERER LONEEN
%, BAMICIE, EYFREAREREORREICIIA T, EFR
DYIEFWY AEITE LR FER (Low fecundity stock-
recruitment relationship : LFSR) ME 7/ (Taylor etal 2013)
DERZIRT HHEDD D,

Copyright (C) 2021 KEFT JKEZE - BEHIE All Rights Reserved
38—3



SN2 EE ERBREEROER

38 7ATA KEFE

(Bl - HEE]

FLLIRIO - AV A EEESCRECIHEERRET S

(Strasburg 1958, JII&IZH 1962, A 1984, Preti et al.
2012) . DNA ZRWERHRICE 2T IAIVADBERL S
TNTWS (Porsmoguer eral2015) . B, MERMEFICK
STEGSIMEBELTE Y. FIGERN TG, £819
ICEEICHTLTOAFALPT W EEERNZHIRH
HRELEZ SN TV, HAICHT 2EBEIFMSN TV
WA iR Ry O AcLBBERIARETNTVS

(Compagno 2001) .
EIRIARE

2015 £FE(<fTh i Indicator analysis (ISC 2015) L%,
BT —2OENS A—2DER RUERERBEEOWES
BT, 2018 FE 4 BITHREET IV (Stock Synthesis = SS) (&
ZERmOID TiTbhic, BRFHEICIE. BA KE @@
BREENTA) BB AFVIOESAHFZBRTTRLED
BESRUNERE(L CPUE (IZAMBDF) | AEMIOMEHIGER

2
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5. AT EDIIRABRET — 2 ICE DT T Y ADIFE(L
CPUEDERL > F (1975~2016 £, 1SC2018)
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6. MAEETIVCK > THEETNIALKTHRED a) BFE (BifU

£, 15C2018)

T—ADBANT—RELTHEVSNE (SC2018) , N—X7
—AEBBEA KE BB, AFI0EREEBDO N>
Fi&. 2015 FITIFEIC K > TEGSERERT mHRLNE
B TNSHHEEETN (K5)  FECTH>IeERICDONT
LEEDOFEHINGRRT —2 & HRE Lic X 2 fEiic & VRN
ICBET ZARERMOR Y  EFEORAVEARICE L CEEERD
AZEFZEITD T EICK D BT A -2 DEEREDLH L
Lfce R=RT—XRITDWTHE T NERKRREIZ, RE
(2016 ) DERE (X ADFRARMEAFEL : SA I CEHE) (35
K& ERE (MSY) k% EEY  (SAss / SAwsy = 1.36) |
TRIERRREI 1980~1990 FEITHNF T MSY k#A ELl> /=D
D, TNLEERD L. IRIEOREEEIE MSY k#EETES (1
- SPRais/ 1-SPRwsy =0.62) EHEEITNTENLS (®6) |
MSY ZEBIEEAEELS LIFE. ARBHIEIEIRE Tk EF|
HIETHEVEHITE N, BIRKZEIT DU T SAwis/ SAusy
D1 UE3KRBCHBT EDSHAIKELHMT LT, FHESE
HEEER L 6 DDV UATCHE LIEERRGEIX. X—
AT —ZXDFERICEEBIL T W, 3 DOREREDT (2013~
2015 FOREREOTIME, FHHKY 2 BIDGVKE, 2 E
EUVKEE) THESNIBRFAIC KU GEEEAR 2017~
2026 ) | IREOFHHHRERE CREEZNITTHEEIE. &
TEEIEEONIBING 5 L HEFE TN IRTRDEREER
EEECHAZE MAZITEZELTHEB LTV T LE2ED
Y TCEZS L AR ERBEOE RO AISENERICH S &
HEEIND, 5% BESLERSIEROIEDL. REXAPHRT
BREOAHREEBICHNET D2HLENHDEDD, TN5D
fERIE. 2018 &£ 8 BITITONIEAEHATEL CAEERER
(WCPFC) % 14 ERFEZEERICBVTEHER I NI, LXK
TFRBHCDOWTUE, 2021 FHICERIRAEICEI T 2 BN 7A
BIRIC L BT TONSFECTH S,

AR FE I ZERBZITOROEDR S LR CREL I
M7 Lfe) BT —2ICEERETE T V@A L. BREE
BEHTE LIER (Kai2019) Ickb &, CPUE I 1994 FEH 5
2008 FICHF TREBZEHZHNEHSE LY FIF—ET.
ZTORIZ—BRED L TENY 2EAZR LTz, CORBRIE
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2018 FOERFHE CRENfOLEDERDBINER ZX =Y
BREREG DT

FARTFFDT AT AN ONTIE BRFHIE £ ZI7hb T
t‘—:L\O

EEAE

27D Tuna-RFMO IZBWT., I N e X ED=EFIR

(BEER. NN U R Z R < £ T DM A RADKBIT £ folddEn
HETHETRIFET ST L) RUAET —2IREDERBEMITS
NTHY. 2019 F£D WCPFC Tld. 2020 F£ 11 BLB%E. (77)
KGIFETE LZREDSTIVBEE RV, Tald, () Mk
TlEtIWBE LTz L EiiEZER CRICRE T 2SDREBHRE
HELB. TEHEEINI MR T WCPFC THE. 2014 F
DERKEICHEWVT, OXTO-HIVFEERRET BIEZE
BEE TV )2 — (DA Vv —BORKERTIEYT) £
feld> v =054 (FERLITERITESTINEE) O
WIFhbhEFRALEWT & (T4 —)—2—PIv—0 54
VOFHBICDOWTIE FEEEEBSRDI L) [ QY AEENR
& T BIFAEAREL RERBEYGAEICHIRT 2-HDEE
EEECEEHEEZRTEY 5 L NERIN INERI.
AR FEREDAY F P AT RENRE LTWBTULED
IBEZEAREICBVT. ERO7 AT ADKIGED LR%E
600 bCT BT E ITMUTOT A Y AZETEDRIFHRT
BT EEDOREE EDT-BEEN 2016 1B 1 B& W RHE
ThTW%,

2019 F 8 BICREEINIET > b &K (CTES) F 18 [E
BUESFICHWT. KERU/NT 7Y A CELIEREICEK
%) OKIEE | \OEENERIN. REDBERFIRENT .
MIEE | 158 2019 11 B 26 A SEM L. AEDRAA,
HEEZ T YIORENZESZ T 2RI St EIC L D8EETF
AEOFMHINEL T NEETHE LEEICEBIRS1TA
IZDOWTHEAZEDERIFIEH R T 5N D (BH 5 DREA
) o BHEIE. TATAIRENICHEE || IEHEEE R
LTH5T. ERESRIERERE (FAO) BRI/ \RIUCH
WTh, ZDERRITSNTWA T &S, AERU/NTT
FHFAOWEE 1EFICDOVTBRLTWS, TDfes, K&
EREICEE T 2HREICEBmEFRIENNE L HDEDD,
HENDED S DFHAHT DOV TDIEHEDRIBITAE L X
2TCW%,
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OB - £<AIZY b
MLE-THH T2V h
KEE R KEERMR > 2 —
[LEMERE £<AE4 70—
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