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(Blue Marlin, Makaira nigricans)

RIEDENE

2013 4, KTFICBT 2 ARMOEFFNA, LT E
CAHEEBERYRES USC) AV FHEXERRICBOTT
b, BRITHEINTEST. IEIREETIEE-> TV
WEDD, IFIFWRETHATN TS SN, Fiz, 1E
2T, AHOBBOREDEEICLZEDTHD ., il
HOBEBEEENH LT & 25 L TRIESECRITEF DK
UMD EIF B RE T RO Uiz, TOMEREHRIE. R
D ISC AAE N T WCPFC REARE A TEBE Nz,

A - B

45 % WVIIHHIC THANERN, Y10 oM. A7 —FH
DYIO BOIRETHIET 2o WL, FHAT . HRIEED. 8%
R A7 —F MO, HBVIERERHFOmRTE LT
BHEENS,

BERDEE

AEPZ ERRE T HHER, B - R OO/
FIBGLFHE T, DR TEMHO U SHEENHEL T
%o Flo, KERPFKFHEE, A—XFTVUT, Za—I—F
VR, HAFEDRAR—=YT 4w JICBNTE EEITSR
o TWV5, LALAENS, RO, £SAH
ARG E LT3 ZMHER E SMEORE L LTS
W5,

nZTOHNEDRFERE nTOROENEEE
| mEotOEOIEZE nEE
mXE m BAX

30000

25000

20000

15000

RER )

10000 -

5000 -

- - - o
N 0 S N O MO O N N WY oSN O
0w nmWwm Y w o RNNNO®O®ND N O O O
o o o D - N = N = = - S - I B B B =
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

2
2003

1. KFHICHIT 57 ODh I FDREEDHTR

heske, ABPEOWIED KT AARDEPET I 2 M
ILX2EDTH-oTh, ZOWHERIX 1990 FUL 5 1F
—HL T EAZRLTWS (K 1D, TO—JT. 1980
ERE D BEEHIEIC X B HIENRLICHEZ D, FRIC
BIBOWIEE 2000 ELIFEBRD EOMIER ER5 X 51k,
Fieo HEL A Y FRYT | EEEORELETFNA TV,
ISC I ABE OB IIRAEIC OV TEMMICE=Z—Z LTV
CFETHZDH. 2014 FFMEHET DT v 77— Mdix X
Nazhroiz,

EinFaEE

Nakamura (1985) FAHREOBRIC K D, KFEE
KU Ay RPEICHHid % 7 1k YF (Indo-Pacific Blue
Marlin, Makaira mazara) & KPA{EIC M H =7 0%
V% (Atlantic Blue Marlin, Makaira nigricans) (Z3fETdH
% & Ul TOMBIIEL ZIFANSN TV, EET
N7z mtDNA Rt DFER. W& ITEIRNREDEZNT &
MR EN (Graves and McDowell 1995, Buonaccorsi et al.
1999). FAO D#fial Tldili?% D ¥ F5Z i) Blue Marlin, 2%
4 Makaira nigricans \Cfi— LTz, 75¥, TN 5 OB AR
DRI N7 <O BADERERESZ21T> TWiEWnEE
MR D5,

KIFHICBI B 70k Y FO0miE, L 40 B~k
40 JEDJLAFIIC D Te > TWA D, F& L TERE/KED 24CK
D EMEMCIKIBIC AR U, JEHE 20 FE~mifd 25 BEATED T
FOHFOTH O, FRCHANZ EBENENEEZLNS (K
2)o T, WIERDREMKOLLOIIC K D, ZREIW
W IbmLEZTT S T EMERIENTEB O MEREDRE E #
BToTWBEEZADLNT VD, LM LENSL, X Tirbh
T & T ARG C O R MR & [t U CIERICRL .
[EFFHREIC DN T S & D Lidhh > TV, TEHIZKGET
BEEUTEERGETHD ., —HORFZXRETHBI LT
W2, £ UTERAEROSE - SEHHZHEL. BB
WKWz flio TEAEMZWET 2 2 EAHISNT NS, S
THRADHIEHEIZIZEALTFELEZVD, YIfaD5> B3 hY
FHRORUOMIHEHICHIEINZ 2 Db S,

FESNEIZ. Nishikawa et al. (1985) 1 XU, HEFaD 5y
IR S PERE 130 BELATE O R 8 2 Beds gt 20 FE D ik
T, FMEMHETRE DAL FEiticohnsHEmsA R 5N S

Copyright (C) 2015 7KET « KEFLEHIZE > % — All Rights Reserved
27 —1



TR 26 FEEFARERDIR

27 78aAYF KFF

(Nishikawa et al. 1985) . FESFHAIE ., JLPEATFETIE 4 ~6 A,
FREREA T A (Nishikawa et al. 1985), HE LA,
T5~9H (Hopper 1989). Fif# 15 DT L—F/NU 7
V—7J&07T 11 ~ 3 A (Skillman et al. 1976) &5
HHIND B, AKE (REXE) DWW Ti&, T 130
~ 140 cm (Nakamura 1985). M CIEHEAHEICBNT
170 ~ 180 cm (Uosaki et al. 1999) & OMIEHINDH %,
AEPROFL & R, WIERED DR R/ NEE A
DRENKRTH ST L EHAWNI T & BHEEDREET
HZLEZLNT VD, ARPFOFMAEICIE, ME L THE
TSI 2 EMDI VSN TERD, kDRI TER
RO BINEH L WS BN D B,

s m HEZLAATE SN
I' , 17 Yj.\ \ 7%
20N I : b
o % ] g ]
| € gl
40°s L‘ L »
& |
60°S [
100°E 120°E 140°E 180°E 180 180w 140°W 120°W 100w aorw W
LARFHICS BT FDHH
BEIRIRRE

2013 4, #I T OB AS ISC /1 ¥ FRUEEI = D%
HDOR, WCPFC e TP TATTC &1 /1 L Titb iz, #EdiE.
[FI4ED ISC A2 A M T WCPFC R RE A TRBE NI,

EIHFLAN T Stock-Synthesis 3 DfERER—ZA 7 — A &
UTeo HAERFOMEREOLERIE 15 1 & L, MilET B %K
ELERPIARECZGE Lz, IREICMT 2180k, BA
2RO HIREEMRDOHEE L 1RETOREL, 1K
LU FOMEMERBIRIC IS % M DOWZED X X TSR 7z i
THEE LT (M3), EREEEE. HA, BIEROKE O~
7 4) @ CPUE ZHHE LU CHEE LIz Dz Wz (K4),

Length (cm, begging of season 2)

Age (yr)

3. BIREHl C A Lot R iRt
TRERRIS M. FRIQIHEDOMR. BRI TN TND OV (ZERED
=XRY, fitEhisrR (BERYXER). B FHERd.

FERL EIREE 2000 ERCHEET-H LU TR LD 72
M. FO%RETREDOIR L E RE, RLHFETHS 2011 Fi
MSY L L7050 Lol 5 7z, FESHE R IE 2000 F01AE
L TRA UTeBE TOERICEI Ule, MAUKHEE ., AR 72464
D7z 1971 FLPHZIER CKBETZEE L Tz (K 5)s 77—
ZREEN L I ol e, B2 EEHMET TV TRl

25 -

Relative CPUE

0 T T T
1971 1981 1991 2001

=51 =52 ——53 «=54 «—=S55 =56

1

2011

4 ERETICAV T EREIRHK
MEEAR. RIEKE \TA1). BIEBDIFZHE CPUE D SHTE
LIcEREEL,
Age 1+ Biomass

Female spwaning stock biomass Recruitment

180000

1800
0200
100860 -\‘N\\, . ]
<onc0
80000 1 800
20000

o - o o

T T T T
1870 tsec 130 2000 2000
Recruitment dev

T T T T T T T T
1e7c  tesc 1880 2000 2010 1870 1380 180 2000 2010

1-SPR SSB ratio
10 10 104

08 08 08
06 0s

00 9
04 04
02 0z K

004 00 a0 4
T T T T T T T T
1970 T8N0 1880 2000 2010 W0 'R0 1880 2000 2010

T T T T
1870 1860 1880 2000 2010

5. Stock Synthesis 3 IT K BN—R 7 —ADIER
FREE T RAULEOERE. FIZMOEINEAE. AlEMAZ (X
1,000 B) Z/Rd, ™K : AIEA LD EINEEICIAT 5% T
BEINZEE. PIINLZERICHT EMRADIE. AIEMAZE
DIREZTY . RIGEDISHEEE  KBEDE ISNEERAZ R .

7

6 —8— 35 Base Case Model

—0— S5 Model 5

= —y— AS Model
= 57 —&— Hybrid Production Model
o
£ “
5 .
g 7

,

0 == T T T T T T

1950 1960 1870 1980 1890 2000 2010

6. B 2GR ETIVIC K D ERBITER
B3HlE Stock Synthesis 3 I & BN—Z T —R, BAIN—I T —
AT 1970 EMFIDBEEZEM L ZE T )V, HAIE Bayesian
Surplus Production Model. 2VId&IiE% ALz Age Structured
Model I L 2EIERZRLTL 5,

Copyright (C) 2015 7KET « KEFLEHIZE > % — All Rights Reserved
27 — 2



TR 26 FEEFARERDIR

27 OBV KFEF

BATO, SRR Uz A, BEOEFEHHREICDOWNT
Fix->b D0, REFOEFUKEICH L TEVWIThOET
IVEIZIEF CAERZE N (K 6), FERTROMEIIE, i
(2009 ~ 2011 ) OMIEKAE TR AIGETH S T &
Zllc (M7, 2OTEND, ARITEEINTELT,
BUEIREE TIEE > TRV E DD, IZIFTHRE TR N
TWasEENnic,

BB, SHOBEFIHETIE. #1O THEEIC X 5 kED@Ey
2D ANTEHTE T V2 Liehd, MR OV A X7 —
2 FEDEL . ARIEOMERER R OE N2+ ET
JCHL D IAD TN EEZ BND, SHBHIEHERY A X7 —
REFRREEZ T M. BRMTORERM LIcE > TEET
Hb,

EEAR

ISC &, AFOWHED R ENEHEICEIZEDTHD.
EEOEEEAM LN EBEE L, FERTRIITE
(2009 ~ 2011 4F) DIKHEENS FIFZRETEENWT &R
i LTWwa (SC 2014), AREDLRIFE PR E & WCPFC
WU IATTC ZhZNUCBV TR ENTVE LT ATH S,

Female spawning stock biomass

80000
60000 —
40000 —

o7 A ...~~~

0_

1970 1980 1990 2000 2010 2020
Total catch

30000
25000
20000
15000 —
10000 —
5000 —

0 -l

T T T T T T
1970 1980 1990 2000 2010 2020

7.N=RT —AREZER LIRS TAER (2012 ~ 2020 )
FHRIE 2003 ~ 2005 FDBERE (F16%). FRERIE MSY LNILD
BERE (F18%). MRIRIIHALE (2009 ~ 2011 &) DBERE
(F23%). E#RI& F30% ODHIERE CHRIEZ fitl ) foim B DD EDD
BaE (b aEE (7)) oFERETRY.

HEE

hoEFlAI=ZY R
MCE - ETHYTa=v b
EIFRK IR LT R RS
R TEKRER

BE Xk

Buonaccorsi, V. P.,, Reece, K.S., Morgan, L.W. and Graves,
JE. 1999. Geographic distribution of molecular variance
within the blue marlin (Makaira nigricans): a hierarchical
analysis of allozyme, single-copy nuclear DNA, and
mitochondrial DNA markers. Evolution 53: 568-579.

Graves, J.E., and McDowell, JR. 1995. Inter-ocean genetic
divergence of istiophorid billfishes. Mar. Biol. 122: 193-
204.

ISC 2013. Stock assessment of blue marlin in the Pacific
Ocean in 2013, Report of the billfish working group.
International Scientific Committee for Tuna and Tuna-
like Species in the North Pacific Ocean. 17-22 July 2013
Busan, Korea. 121p.

ISC Billfish Working Group 2013. Report of the billfish
working group workshop. International Scientific
Committee for Tuna and Tuna-like Species in the North
Pacific Ocean. 20-28 May 2013, Shimizu, Shizuoka, Japan.
122p.

ISC 2014. Report of the fortteenth meeting of the
international scientific committee for tuna and tuna-
like species in the North Pacific Ocean. 16-21 July 2014
Taipei Taiwan. 71p

Hopper C.N. 1989. Patterns of Pacific blue marlin
reproduction in Hawaiian waters. In Stroud, R. H.
(ed) Planning the future of billfishes. Research and
management in the 90s and beyond. Marine Recreational
Fisheries 13. Proceedings of the 2nd International Billfish
Symposium, Kailua-Kona, Hawaii. Part 2. Contributed
papers. 29-39 pp.

Nakamura, I. 1985. FAO Species catalogue Vol. 5. Billfishes
of the world. An annotated and illustrated catalogue of
marlines, sailfishes, spearfishes and swordfishes known to
date. FAO Fisheries Synopsis, 125 (5): 1-65.

Nishikawa, Y., Honma, M., Ueyanagi, S. and Kikawa, S. 1985.
Average distribution of larvae of scombroid fishes, 1956-
1981. Far Seas Fish. Res. Lab., S Series (12): 1-99.

Skillman, R.A., and Yong, M.Y.Y. 1976. Von Bertalanffy
growth curves for striped marlin, Tetrapturus audax,
and blue marlin, Makaira nigricans, in the central North
Pacific Ocean. Fish. Bull,, 74 (3): 553-566.

Uosaki, K. and Baylife, W.H. 1999. A review of the Japanese
longline fishery for tunas and billfishes in the eastern
Pacific Ocean, 1988-1992. IATTC Bull,, 21(6): 273-488.

Copyright (C) 2015 7KET « 7KER

BzEt > 2 — All Rights Reserved

27 — 3



TR 26 FEEFARERDIR

27 78aAYF KFF

7aAYEF (KFEH) DERDIR (EHNR)

‘oo ok HE | i
b= S-S /| N [ B -
it 5 o ¥ ¥ & | 17,400 ~ 19,400 k>
(B0l 5 4ERT) SF¥9:18,300 k> (2007 ~ 2011 4F)

B E D s
(et 5 4E /D

3,200 ~ 4,000 +
F19:3,500 k(2007 ~20114)

" o# H &

Rt

B O oo RO

Fa0002011/Fussy (age 2+) =0.8
SSB2009—201 I/SSBMSY= 1.2
SSBysy=19,436 b >~/
MSY=19,459 k2~

OB O H

Mafrh

EEIREE - BGRIRY

WCPEC, ISC. IATTC

BT OD T Y AT A £

2013 /¢

R[] D 5 AT AT £

K OE

Copyright (C) 2015 7KET « KEFLEHIZE > % — All Rights Reserved

27 —4



