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blue marlin Makaira nigricans) &, Blf@ C&H 5 & Lz, LH L.
Z DD mtDNA FEATOFER. MEICSEGHGED GV LN
&N (Graves and McDowell 1995, Buonaccorsi etal. 1999) .
WCPFC Tldm&E DEFREZES Blue marline 4% Makaira
nigricans \C#i—ENifc, ROMZEHERICKY . KTEDY
AAYFNEEGHIC 1 DOEEREETH S EHTRBENT
(Williams et a/ 2020) . TNSDOMZFEREBEZ . KF*F
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(5375 & [EhtE)
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TW% (Suetal2008) ., IZHMRRAEDRERDSE. FED
FICKREACED 24~30°C L BHVIICEEIFGHE - BRI
DEEEREERETHD T EHHESHMNTE> TS (Carlisle
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DD 5 RERHEEHMWICEILEFA TN, M TR
22—V DEGDEREMDVREEN TLNS (Shimose etal 2012)
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PEBINOBEENITR EERD SN TULEL (Carlisle eral 2017) o
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BT EBHASHNCE DT (Carlisle eral2017) o I\Z A DEIT;
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REXRICEEZFPAHOY) U HEDRIEEHP1 > PRy
TOAZ IV EQRBICBELEFANREETNTLS

(Filous et al 2022) , EBIICFHIEEICKRBESE CH Y.
TREE 10 m LRDFRE. BREIE. 25~100 m QKETES
L. 200 m LURICIEHZITRE LI (Carlisle et al 2017)
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(Shimose etal 2006, 2007, 2012) , 5HESRLTLEES
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(Shimose et al 2006) . SRNEHIOEEMD SIE. EICKE
HOEYNEBEL TLBT EANRENTVBH, FEBHEDE
W@ T7ISMA fESA JOVEATA VO2F A
T R) DEBEHERINTULS (Shimose eral 2006, 2012) .
e, AT A XL > TEABRMOBEMDZ L L. /NEIDE
KIF ESFEEEEFNALTWS (Shimose et al 2006)
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[ & R
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X 263.1cm, A& 1703 kg, ETTEXE 445.8cm, K&
748 kg Th5 (Hill etal 1989) , AERDEMEMERITDL
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EHAEDNEWT EDSFRDEENRBE THDHEEZ 5N
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LTW5 (Shimose etal 2015, Chang etal.2020) , 2021 &
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PiERETE N GERIC DV TIIERIREDIAICEEY) .

7 OAYFIEIAICR YR L CEINT 22 EHEINART
HBEEZSNTWS (Sun etal 2009) . ESPGIE. FRD
DERTLOFER 130 EUFEOREZHGEIL 20 EO/HEE
T, MEMETIEDEL miticatndERtrERsons

(Nishikawa et a/ 1985, ljimaand Jusup 2023) , Ffz. dt¥#
BROBEZ|CIFIHE 30 ERPAICEHFRHAHEIRT S (Nishikawa
etal1985) . KA CTRIGGE. 7 OAYFDOFRAIKA
FHRTHTEDEEINIAETONTVS T EHMEEEN
% (Nishikawa etal 1985, ljimaand Jusup 2023) , EESREAIE
BERLTIEEIC5~9 BEREEINTEHY (Sun etal 2009).
ERESRITIE 3 BE KU 5~9 BITHED BB EETE
EDOVEERENTLS (Shimose etal 2009) . FEALATEET
|SEEDRHANE 5~9 B (Hopper 1989). #& 15 BE{HEN Y L —
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(SkillmanandYong 1976) ., MHIICEEAT &/ N1 XTH
DEMPENR/NFIE. ETIEEEXET 130~140 cm

(Nakamura 1985) | M CIFEREPATFICH W TREBEXE 170
~180 cm (Uosaki and Bayliff 1999) . &7&E0 THR% XK 157.8
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(SS3) HMEARETN (Methot and Wetzel 2013) . EFILD
HETIE. HEROIEDOLES 1341 & L. BFHERDOE
TETRGINTA—E (RT 4 —TRR) [ SEINEREICEDE
##FERA LT (Brodziak etal 2015) . RIS K UEHFIER
RS, ERITE T 2 DOHEFEESE X 2 BT CEEH
L. ZNZNDETIVCER Lz (Brodziak 2021) , RE&HI7R
BRIREEIL. 2 DORERNERVTHEEL SS3 DitRAE, 7
NZIEEPHICEDVNT 1 AEITDHEAL. 15 1 DHEERT
BELES AT FHEL EERMEEH Ui, ERSEk (3
A FE Y Y DRES ( CPUE) (X, B, &7, KEH EHE
b7 —2 &R LIeh\ KED T — 2 IEfhE & OEREAMEL =
. BREBEDT—20FEFEB L (K5) . HEERM
EWET BTOIER LIARERT — 213 BADIG A8

EBLURUBRE. BEDRZIERE. KENTADIZZE
BE,. RIATEOE E@AE. BLUZOMEZIEREDLS
INEETN, EFTIVEDBESEICS CTERMITHITbNT

(Francis 2011) . JFEFAL. 4 DDV F U A ICEDIERE
Thic, YU 113 2003~2005 EDEEE. F U 21
MSY LNJVODRIER. > U A 314 2016~2018 FEDRFER.
2F VT 41& Faow (BESRRT >3 4 )ULE (SPR)30% (CHEEY
ZBERE) TOREEZBELTVS,

EFRFHMADER. EIERRE (SSB) (& 2000 FRHIEET
B LIk, BETOREERE. 2019 FiCiE SSBusy (20,677
b)) & EES 24279 FviTELE (® 6. 7) o 2013~2019
FD 1~10 ROFIEEIL 0.11 55 021 DEF THEFE L. 2019
FITIF 011 Fusy DEI50%) E#EEIN (®6. 7) o MIA
Bid. 2018 F&BRE, ARATRIAD 1971 LA, IZIFF CkEE

EF
— Unweighted o —— Unweighted = Unweightéd
%' g
3 o
T = g -
] z a4 a8
= ge° g 21
= é —
[11] 0 T
[} = 8 r
§ &5 £ Il
= (=1 ol
] 31
o
g . : : . : 8 : . . . ; o . . . . ;
S 1980 1920 2000 2010 2020 B 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020

Year

Year

6.553 lc X ZEFFHERER (1971~2019 &£, 15C2021)
E:ERERE (M) . hRAEE. £ IAE (X1,000 ) .

ERHEERIE, —DDHRRATHEELS SS3 DERE, RESHZAVTENETN 1 BEITOHAL, 1531 OEETE
Al BOREEFNE. ZD2DETIVOTHE FDOEYELIZ I5%EEXMERY.

Year

< |
o

F/Fusy
10
I

05
1

@ Oid Growth
@ New Growth

§SB,

20
/S5Busy

25 30 35

K 7. KEEICBITE70HTFD F/Fusy & SSB/SSBusy DHERE (1971~2019 £F)
Fhid Chang etal (2013) DERINZERL SS3 LK B 2019 FOEIRIREE,
FRHUE Chang etal (2020) DREERIZRL: SS3 12K 2019 EQOERIREE T,

BAUT = DOFERDFIETH B,

FERIEEBFENRE > TOELsH, BREDEDIFIIETNTLEL,

©2026 KET KEMZ - BEHE
27—4



ST EE ERBREEROER

27 r/AQAYF KFEHF

— F30
F0305
3 F1618
b — Fmsy
[++]
w0
w0
3
31970 1980 1900 2000 2010 2020 2030
Year
8.
(=]
84
o
].
o
w
2.
(=]
2
84
(=]
S1970 1980 1990 2000 2010 2020 2030
Year
54
s |
°
o Ay T T T T T T
1970 1980 1990 2000 2010 2020 2030
Year

(8. FFRFAER (2019~2029 £, 1SC2021)

LB RSN MOEINERE, B BELCRERE, TR BT nsiaEE (M) .
ATEBEDY T A THROERREZHE LT, 27 U7 1:2003~2005 FOHEEETEE.
VA 2 MSY LNIVODREREZIE, YA 3 5hfFE (2016~2018 ) DFEEEIEE.
2T 4 Faon (BESRRT > vIVLE (SPR)30% |THEE T Z8KE) DBEEEIEE,

TRELTWE (M6) . FRFADFER. i£FE (2016~2018
) ORIEKEISTHRTRE TH Y | REED Fusy ZHBZ E LR
YEEDD ZVIFMBENT EHRENE (B8 ,
INSDRERBLGIAE 5 FRDAEEDRIEZREE R

ISCH U EFBIEERANLE RO EIEREEICE > TWVRW & O
wEEEHLf, LAL. L bOXRY T 1 THRITORR. &
FFHEE 7 VS EREEIBATHE L REL T BDFHEL TL
BRI I Ne, ERFHADERIE. 2021 F£D ISC &
KEB LU WCPFCRIZEZEER THEER TN,

EEAE
AERDREFEEEBITRE > TLEL,
BEE
MOE-F£<AIZY b
HrLE-THYTIZv R
IKEE R KEE R 2 —
[RIEMERER £<AH 47—
Ry <)b3

BEH

Brodziak, J. 2021. Natural mortality rates of Pacific blue marlin.
ISC/21/BILLWG-01/03. 21 pp.

Brodziak, J., Mangel, M., and Sun, C.L. 2015. Stock-recruitment
resilience of North Pacific striped marlin based on
reproductive ecology. Fish. Res., 166: 140-150.

Buonaccorsi, V.P., Reece, KS., Morgan, LW., and Graves, J.E.
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.

Carlisle, A.B., Kochevar, RE, Arostegui, M.C, Ganong, J.E,
Castleton, M., Schratwieser, J., and Block, B.A. 2017. Influence
of temperature and oxygen on the distribution of blue
marlin (Makaira nigricans) in the Central Pacific. Fish
Oceanogr., 26: 34-48.

Carvalho, F., Winker, H, Courtney, D. Kapur, M, Kell, L,
Cardinale, M., Schirripa, M., Kitakado, T., Yemane, D., Piner,
KR., Maunder, M.N,, Taylor, I, Wetzel, CR, Doering, K,

©2026 KET KEMZ - BEHE
27—5



M7 FE EREREROTNR

27 /8AYF KEF

Johnson, KF., and Methot, R.D. 2021. A cookbook for using
model diagnostics in integrated stock assessments. Fish. Res.,
240:105959.

Chang, Y.-J,, Brodziak, J., Lee, H.-H., DiNardo, G., and Sun, C-L.
2013. A Bayesian hierarchical meta-analysis of blue marlin
(Makaira nigricans) growth in the Pacific Ocean. Working
paper ISC/13/BILLWG-1/02. 23 pp.

Chang, Y.-J,, Shimose, T., Kanaiwa, M., Chang. X.-B., Masubuchi.
T, Yamamoto, A, and Kanaiwa, M. 2020. Estimation of the
two-stanza growth curves with ageing uncertainty for the
Pacific blue marlin (Makaira nigricans). 1SC/20/BILLWG-2/03.
16 pp.

Filous, A, Friedlander, AM,, Toribiong, M., Lennox, R.R., Mereb,
G., Golbuy, Y. 2022. The movements of yellowfin tuna, blue
marlin, and sailfish within the Palau National Marine
Sanctuary and the western Pacific Ocean. ICES J. Mar. Sci. 79:
445-456.

Francis, RI.C.C, 2011. Data weighting in statistical fisheries
stock assessment models. Can. J. Fish. Aquat. Sci., 68: 1124-
1138.

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

Hill, K.T., Cailliet, G.M., and Radtke, RL. 1989. A comparative
analysis of growth zones in four calcified structures of Pacific
blue marlin, Makaira nigricans. Fish. Bull., 87:829-843.

Hopper, C.N. 1989. Patterns of Pacific blue marlin reproduction
in Hawaiian waters. /n Stroud, RH. (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.

ljima, H., Jusup, M. 2023. Tuna and billfish larval distributions in
a warming ocean. arXiv preprint arXiv:2304.09442

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. 121 pp.
http://isc.fra.go.jp/pdf/ISC13/Annex10-Blue_marlin_stock_
assessment.pdf (2024 €12 824 B)

ISC. 2016. Stock Assessment Update for Blue Marlin (Makaira
nigricans) in the Pacific Ocean through 2014. Report of the
billfish working group. International Scientific Committee
for Tuna and Tuna-like Species in the North Pacific Ocean.
13-18 July 2016 Sapporo, Hokkaido, Japan. 91 pp.
http://isc.fra.go.jp/pdf/ISC15/Annex11_WCNPO_STM_ASSE
SSMENT_REPORT_2015.pdf (2024 & 12 B 24 H)

ISC. 2021. Stock Assessment Report for Pacific Blue Marlin
(Makaira Nigricans) Through 2019. Report of the billfish
working group. International Scientific Committee for Tuna
and Tuna-like Species in the North Pacific Ocean. 12-19 July
2021 Virtual meeting. 113 pp.
https:/isc.fra.gojp/pdf/ISC21/1SC21_ANNEX10_Stock_Asse

ssment_for_Pacific_Blue_Marlin.pdf (2024 £ 12 B 24 B)
Jusup, M., and Kai, M. 2026. Update of the Japanese catch and

length-frequency data for Pacific blue marlin (Makaira

nigricans) from 1971 to 2024. 1SC/26/BILLWG-01/09. 7 pp.

Methot, R.D., and Wetzel, CR. 2013. Stock synthesis: a
biological and statistical framework for fish stock assessment
and fishery management. Fish. Res., 142: 86-99.

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). 65 pp.

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.

Shimose, T. 2008. Ecological studies from the view point of
fisheries resources on blue marlin, Makaira nigricans, in the
North Pacific Ocean. A Doctoral dissertation for the Graduate
School of Engineering and Science, University of the
Ryukyus. 143 pp.

Shimose, T, Fujita, M., Yokawa, K., Saito, H., Tachihara, K. 2009.
Reproductive biology of blue marlin Makaira nigricans
around Yonaguni Island, southwestern Japan. Fish. Sci,,
75:109-119.

Shimose, T., Shono, H., Yokawa, K, Saito, H., Tachihara, K. 2006.
Food and feeding habitats of blue marlin, Makaira nigricans,
around Yonaguni Island, Southwestern Japan. Bull. Mar. Sci.,
79:761-775.

Shimose, T., Yokawa, K., Saito, H., Tachihara, K. 2007. Evidence
for use of the bill by blue marlin, Makaira nigricans, during
feeding. Ichthyol. Res., 54: 420-422.

Shimose, T., Yokawa, K., Saito, H.,and Tachihara, K. 2012. Sexual
difference in the migration pattern of blue marlin, Makaira
nigricans, related to spawning and feeding activities in the
western and central North Pacific Ocean. Bull. Mar. Sci., 88:
231-249.

Shimose, T, Yokawa, K, and Tachihara, K. 2015. Age
determination and growth estimation from otolith micro-
increments and fin spine sections of blue marlin (Makaira
nigricans) in the western North Pacific. Mar. Freshw. Res., 66:
1116-1127.

Skillman, R.A., and Yong, M.Y.Y. 1976. Von Bertalanffy growth
curves for striped marlin, 7etrapturus audax, and blue marlin,
Makaira nigricans, in the central North Pacific Ocean. Fish.
Bull., 74: 553-566.

Su, N-J,, Sun, C-L,, Punt, A.E,, Yhe, S-Z. 2008. Environmental and
spatial effects on the distribution of blue marlin (Makaira
nigricans) as inferred from data for longline fisheries in the
Pacific Ocean. Fish. Oceanogr.,, 17: 432-445.

Su, N-J,, Sun, C-L,, Punt, A. E,, Yhe, S-Z, Chiang, W-C,, Chang, Y-
J, Chang, H-Y. 2013. Effects of sexual dimorphism on
population parameters and exploitation ratios of blue marlin
(Makaira nigricans) in the northwest Pacific Ocean. Aquat.

©2026 KET KEMZ - BEHE
27—6



ST EE ERREEROER 27 7AAYF KFF

Living Resour., 26: 19-24.

longline fishery for tunas and billfishes in the eastern Pacific

Sun, C-L, Chang, Y-J,, Tszeng C-C, Yeh, S-Z, Su, N-J. 2009. Ocean, 1988-1992. IATTC Bull,, 21: 273-488.
Reproductive biology of blue marlin (Makaira nigricans) in Williams, S.M., Wyatt, J., and Ovenden, J.R. 2020. Investigating
the western Pacific Ocean. Fish. Bull.,, 107:420-432. the genetic stock structure of blue marlin (Makaira nigricans)
Uosaki, K., and Bayliff, W.H. 1999. A review of the Japanese in the Pacific Ocean. Fish. Res., 228: 105565.

20Oh7F (XKFF) DERORR (BHR)

14,439~19,535 >/

Nz
ﬁfﬁ"‘fgi BE 2019) 41 16504 1>
B B 9 117,440 k> (2015~2019 £F)
X 1,282~1,822 >
HEDRES .
.

SEH 1,437 b (2020~2024 )

ERFHBDTTE

HEETIL (553.30)

SSBaotg : 24,279 k7. SSBwsy - 20,677 >/ (SSBaoio/SSBmsy : 1.17)

HIRDIKRE .
(EEEAEE) Faoio/Fusy - 048
2019 FOERIREEL, BRSAE TR, EBRETEEL
EEAIZ [F &k
EEEE [rEEs
EIBERT - BBMRIERE | WCPFC. ISC. IATTC
RODEFRFHEE | 2021 &£
REDEFFHMEE | 2026 &£

©2026 KET KEMZ - BHEHE
27—7



	（Blue marlin Makaira nigricans）
	管理・関係機関
	最近の動き
	利用・用途
	漁業の概要
	生物学的特性
	資源状態
	管理方策
	執筆者
	参考文献

