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Relationship between the distribution of skipjack (Katsuwonus pelamis)

fishing grounds and the formation of cold water masses
in the region to the south of the Kuroshio Current

Mitsuhiro Isan' T, Yutaka KoBayasni', Takashi SEtou? and Osamu Honpa®

IR O RN T A T B KIS O 5045 & Y e EREOEIER O R E M Lz, BRI o h v F s &
KR 19°C LL EOWHECIK S 4. HF I BRI O # N K KR 19°C i OMKIRIEAS, BB Teladbfi2s ELE,
ERRMED SUEMM ORI EMNE T TRYVBT I ErDH L. T, FKRIEIRE L TH4EILE, 7Y+ ol
AR LAY, M52 B s EFoRMREEMoKEZ FHTLZ LX), »yritbiFol L
R MM 2 HEE T & B AREMED D 5.

The distribution and occurrence of cold water masses on the south side of the Kuroshio Current was examined in rela-
tion to the formation of fishing grounds for migrating skipjack. Fishing range of skipjack inshore pole fishery is formed
in areas with sea surface temperatures lower than 19°C. To the south of the Kuroshio Current in spring, cold water
mass with a sea surface temperature lower than 19°C sometimes stretches from the area north of 28°N, the Boso offing,
to around 133°E of the Shikoku offing. Therefore, in years when a cold water mass occurred it was observed that the
northward migration of skipjack was either blocked or bypassed the cold water mass. The northward migration course
of skipjack and the time remaining in areas during its northward migration can be predicted from the water temperature
on the south side of the Kuroshio Current during spring.

Key words: skipjack, cold water mass, northward migration
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Figure 1. Estimated northward route of skipjack and the Kuro-
shio and the Kuroshio Extension (Kawai, 1991).
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route along the Kinan-Izu Islands, 3) is the route offshore to
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represents 139°E of the analysis in the FRA-ROMS. (b) Chiba Prefecture fishing ports where skipjack are landed.
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May, 2009 to 2012.
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Figure 4. Seasonal and spatial distribution of skipjack inshore pole-fishing points from February to May 2009. Circles
indicate centers of catch locations. The solid line represents the 19°C isothermal line in sea surface temperature, and
the Kuroshio Current is represented with a dashed line. Monthly figures are plotted for every ten days; first, middle
and last ten days of each month. The gray area indicates sea surface temperatures lower than 19°C. In addition, the
19°C isothermal line and the Kuroshio Current were assessed from data from JAFIC's oceanographic prompt report.
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Figure 5. Seasonal and spatial distribution of skipjack inshore pole-fishing points from February to May 2010. Same
as Fig. 4 but for 2010.
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Figure 6. Seasonal and spatial distribution of skipjack inshore pole fishing points from February to May 2011. Same
as Fig. 4 but for 2011.
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Figure 7. Seasonal and spatial distribution of skipjack inshore pole fishing points from February to May 2012. Same
as Fig. 4 but for 2012.
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Figure 8. Temporal fluctuations of sea surface water temperature and the Kuroshio Current of FRA-ROMS at 139°E.
Thick lines indicate 19°C isotherm to occur on the south side of the Kuroshio Current, Dotted lines indicate the
Kuroshio axis at the longitude, which are defined as latitudes having the maximum values of the surface velocity.
The gray area indicates sea surface temperatures lower than 19°C.
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Figure 9. Relationships of skipjack landing between Wakayama
and Chiba (upper panel) and Hachijo-jima and Chiba (low-
er panel) from January to June, 1993 to 2012. Closed circles
indicate years with cold water occurence, and open circles
indicates years without cold water occurence.
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Figure 10. Diagram of skipjack migration routes in the years when a cold water mass lower than 19°C occurred
south of the Kuroshio Current in spring (left panel) and in the year when a cold water mass did not occur (right

panel) .

Wk Eg 52 TR EEZONL. D72, KR
WESEARIIE A Y BRI A Em LT L, K H
WO IS THREIEBT A LICX Y, AL To#
FEZO A, AR oK E L TR O KSR OB
WL B EEZDIENTESL., —)T, IRAEEICIZ
Jb R AR AT & D FIEH FIZdE E LR v & v i
JEHIE DB EZ L 2T 720, NEFEMNEZIEET S
ENEZOLNL. D70, AL E TR -Cid It L
7o S B AT B OB T 5 2
oINS, NLE L THEEOWMREITIIIEF LI
FEEAEDHBEREH VW E2 5, WThET o MmEE
BELTVAREEREFICEN LRSS, IS
(1991) &, Y FHFBE@PVICd LT 52X 91l 2572
JT, L OABIZEB L EERR I ELTWwLZ R
LT b, MBS (CE8 L 728 1 R
WIZIE R L, BEMOWBRSFREGIC R 2D THA 9. B
BRCREST 25 Y HI2OoVT Sy, THHOMBILGED S
HpAs L&, B#EifvIch v F OB E L TR
TN LMW A TL BB EH LIRS 2o
T, RERHEZEEE AT 2L 0 5.

2014 4FE DWW RFEEIC B B 4 Y F OB IS &
5L, EWOEINB AR 199045 LI, RAE R %2 R L
(Rice etal., 2014), Pk TR IR~ O AE 2554 LT
WLBEIRENT WD (Kiyofuji etal., 2014). F 7z, &
WU > Ay D B — ARy ) A O W SERE A S BT L 722K
(2012) T 1989-1998 4F & 1999-2008 4F O M LR % LU

T5E, B YApsAL BT B BT I T RE 138143 B
o [MPEE#ER] LY, FFE132-138E 0 [FlmiEs] 12
B2 MHEEOBAEAHCERESNTBY), HAE
EEANO KR O, L LREOFAMED R SN S S
W5, HEBRNOWMMERIBNTFHRSL ) —~HEEL 5.

BAIRRED A v F MMHSEOMM T Z2 179 72912, K
PR RET B A Y FIZO VTR 2 LB D 5.
MA»PSAE ELTL %1%, BE4cmBEDO/NMAT
HY, EEIPEFEMNEZIE LT 2HERNE L, BRI
WIES HEBDGEST 2 (A, 2014). REfgET, HFFICH
W O RN AR A AT H 2 LX), AV FD
b LR MG~ ORI IEE L, HFEor Y +odtho
FUNC Y - Tid, G RE H O KR O FE A AT E 7
WHETHY, b R RERED O - 2 121X FRA-
ROMS 2 E DR O T T — ¥ BNHE e 2 56725
I, 7272, AARREEOHENIRAORERIZOWTIE, H
AT O IR R E 5 A Ak Lm0 AR AR s
IS NIZBEDO AR T, PIHEREED A Y B —HB
THhsHT E (G, 2012) 1TMAT, BRTIZ1EADR
WEDH OMARIZET MBI TOR TRV Ebk
WREE2TFNT S EIE5HOBEE 5.

—7J5, AAVENCHES NS A Y i, B Lo TR
B2, REHDIEENL I L2, AMlidE <,
HMEZOBLDE. B2 OIb E LY, WS )
LAk L L TRL LEIEEZOLL, SBRAHOREOHKZ
Mt 2 BB 5.

— 229 —



AIIERE, /IR

5| A3k

HOBE (2012) ERFRAO B RS EANIC BT B AL
W55 UL K R SR BR S I ZE Ay, 13, 11-24

SERRIEG (1996) FHELEE S~ BRI B 2 BF D A v+ B
WPl & TR O BILR. TROKEMIH, 54, 1-6.

MEME= (2012) PSSR TFRICBIT 2 v+ OARBEER S v
R & B H TR, 44, 232-239

AHIERE (2014) R MHE KT S 5 0 il 890 o fURAEK
MO AT BRI R RS 2 A b LRI AE OFFRIC D
WT. THEKARIEAL, 8, 35-40.

ARG - Ak B - R AlH B (2014) AV A0l R
ML WAIRD A P25 AR EE A v ok IR R, 245
247.

FIESR (2006) PR FEEICBIT 2 7+ B O R E & ol
AT AF%E. WA ST, WO, 130 pp.

wIESR (2012) HAHWMITIC X 22 v 4 ok, 1 EeE,
44, 181-192.

&3 (1991) BHRTORBA 7 — b Off & AKEEY IR
YRR [N R L KRS —] A S,
SRR S, B8, 18-34.

Kiyofuji, H., H. Ashida, M. Sugimoto, Y. Horii and H. Okamoto (2014)

Abundance of skipjack migrating to the Pacific coastal water of

Japan indicated by Japanese coastal troll and pole and line CPUE.

WCPFC-SC10/SA-WP-10, 14 pp.

2 (2015a) 2015 CPIR27) &4 4 RALRO RiAH. i
WA HIE, No.27-07 (http:/fish-chiba.wni.co.jp/Report/creport.
html, 20154E9 J7 1 H).

/NP (2015b) 2015 CPRE27) 4R A WAHEAETFO T Lo &
B0 AR, AT S 1, No.27-10 (http:/fish-chiba
whni.co.jp/Report/creport.html, 20154E9 1 H).

/IR

Wk M AW B

ABPIERE - WiE  JR (2015) FRA-ROMS % Jil W 72 A5 i 12 kit 5
5E Y v AR IEE B OB BEGEESE, 16, 83-91.
BAEHER AR (2012) VI 2L —Y 3 ¥R
25 HARIBIREAND Y F W) o Kibe, KE R SAIN 50

FiLaRE, 134,

AR (2012) AV F OBBREREL HIE LizT7 — A4 N
v TIEA. RERAGIIE L v 5 — RN R &%
DOHENS, 3,3-7.

Matsumoto, W. M., R. A. Skillman and A. E. Dizon (1984) Synopsis of
biological data on skipjack tuna, Katsuwonus pelamis. NOAA Tech.
Rep. NMFS Circ., 451, 1-92.

TP (2012) Y oo [al AT B & AR I A
203-214.

BA e - RSB - AT IOGIR - RHEEAE - A TEE— - TR EA
- BIHET - MR 2013) T—H ANV TF— 512
T WA FAR ML RIS T O A Y o Bk S O $iE
UKATE) & A EBREE. JREEMREERTSE, 77, 155-163.

Rice, J., S. Harley, N. Davies and J. Hampton (2014) Stock assessment of
skipjack tuna in western and central Pacific Ocean. WCPFC-SC10/
SA-WP-05, 129 pp.

IS L x MK ERGIIZE L v & —  JOLERT (2014) F
13 2.5 A JE BT B3 A O BTG 453 AE e R C S48 3 Il 7 v o+ SUSEAERR
R U S R RIS B B 25 4 7 Y ok WU
W—. RS AEEES  F WIR SR, 183-189.

ALK EE SRR (2014) T2 25 4 F I W% i 50 AT-M 45 3t A 2 5T

HIEW3M A F SUMEMEMET . P25 ERE S 7 4 B

Kt 162-168

W Al (1985) BEARBCIAL KA S ATz H AT~ D

A * (Katsuwonus pelamis) O RibE#E#. i) AR R

WFgesty, 20, 1-8

H T, 44,

%t

— 230 —



