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Fluctuation of Catch for Bluefin Tuna (Thunnus thynnus) by Trap
Nets in Sanriku Coast with Reference to Hydrographic Condition

Takashi Koipo** and Keisuke MIZUNO***

Abstract

Fluctuation of bluefin tuna catch by trap nets in Sanriku coast, from 1980 to 1987, were
studied in relation to hydrographic condition off Sanriku, by using data of monthly hydrog-
raphic chart and daily satellite IR images.

In the northward migration period, mainly in June and July, bluefin tuna were caught
by trap nets in the southern Sanriku coast, Ofunato, Kamaishi and Yamada traps. Good
catch of small bluefin tuna (less than 10kg) coincided with the approach of warm water to
Sanriku coast, and warm streamer branched from the Kuroshio Extension appeared to have
brought good catch. In the period of southward migration, from October to December, bluefin
tuna were caught by northern trap nets, Miyako, Yamada and Kamaishi. As the front be-
tween the Tsugaru Warm Water and the Oyashio Current was formed in the vicinity of San-
riku coast, the small fish were caught more efficiently.

Fluctuation of bluefin tuna catch, especially the small fish, by trap nets in Sanriku coast
appeared to be more affected by the offshore hydrographic condition than by its stock size

migrating to waters off Sanriku.
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Fig. 1. Location of trap .nets in Iwate (KUJI,
MIYAKO, YAMADA, KAMAISHI, OFU_NATO)
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Fig. 2. Catch of small bluefin tuna (less than

10kg) by trap nets in Iwate Prefecture by
ten days of the month, 1980-1987.
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Fig. 3. Catch of small bluefin tuna (less than
- 10kg) by the Japanese purse seiners off San-
riku (north of 35°N and east of 140°E) by ten
days of the month, 1980-1985.
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Fig. 4. Catch of large bluefin tuna (10kg or
heavier) by trap nets in Iwate Prefecture by

ten days of the month, 1980-1987.
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Fig. 5. Catch of large bluefin. tuna (10 kg or
heavier) by the Japanese purse seiners off San-
riku (north of 35°N and east of 140°E) by ten
days of the month, 1980-1985.
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Fig. 6. Catch of small bluefin tuna (less than 10kg) in five trap nets in
Iwate Prefecture by ten days of the month, 1980-1987.
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Table 2. Correlation coefficient of ¢atch for small bluefin tuna (less than 10kg) between trap
~ nets in Iwate Prefecture by ten days of the month. Asterisk denotes no-correlation in 95%
confidence level.
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0.1815*
0.5383
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0.6471
0. 7496
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Fig. 7. Catch of large bluefin tuna (10kg or heavier) in five trap nets in

Iwate Prefecture by ten days of the month, 1980-1987.
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Table 3. Correlation coefficient of catch for large bluefin tuna (10kg or heavier) between
trap nets in Iwate Prefecture by ten days of the month. Asterisk denotes no-correlation
in 95% confidence level.

Trap net MIYAKO YAMADA KAMAISHI OFUNATO
MIYAKO . — 0.1833* 0. 3420 0.2733
YAMADA 0.1833* — 0. 4293 0. 3197
KAMAISHI 0. 3420 ’ 0. 4293 — 0. 8360
OFUNATO 0.2733 0.3197 0. 8360 —
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Fig. 8. Catch of small bluefin tuna (less than
10kg) in Japan Sea (SAWABE, FUKAURA,
ODOSE, AJIGASAWA, SHITAMAE) and Tsugaru
Strait (MIMMAYA, TAIRADATE, SAI, OHATA)
in Aomori Prefecture by trap net, coastal
trolling and angling fisheries, and by ten days
of the month, 1985-1987.
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Fig. 9. Catch of large bluefin tuna (10kg or
heavier) in Japan Sea (SAWABE, FUKAURA,
ODOSE, AJIGASAWA, SHITAMAE) and Tsugaru
Strait (MIMMAYA, TAIRADATE, SAI, OHATA)
in Aomori Prefecture by trap net, coastal
trolling and angling fisheries, and by ten days
of the month, 1985-1987.
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Fig. 10. A model for bluefin tuna coastal migra-
tion adjacent to northern Japan. The solid and

dotted line denote northward and southward
migrations with months, respectively.
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Schematic hydrographic condition off Sanriku coast in the northward migration period, 1980-

* 1986 (After Hydrographic chart of “Tohoku Area, issied by Tohoku Regional Fisheries Research ' Lab.).
K, O, TG and WR denote the Kuroshlo Front, Oyashio waters (striped area), Tsugaru Warm Current
and Warm Core ring respectively. Stippled area denotes warm water hxgher than 10°C at a depth ‘of

100 m.
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Fig. 12. The Same as Fig. 11 but in southward migration period: The Tsugaru warm water and
other warm water higher than 10°C at a depth of 100m are stippled.
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Table 4. Investigated period by satellite infrared imageries and concurrent fishing conditions

of trap nets along Sanriku coast.

Synopsis of Fishing Condition

Case Period
1 ' 1985 May 23 - June 17
2 1986 -June 11 -June 13

A remarkable peak of catch appeared in middle
June from Ofunato Yamada.
The catch increased with preceeding of time

during June at three trap nets (Ofunato, Kamaishi
and Yamada)

29

1985

June 6 1985

June 17 1985

Fig. 13. Satellite IR images of NOAA 9 from April 29 through June 17,

1985.

The white line (A-L) in the image of June 17 shows concurrent

(June 11-12) hydrographic observation leg by ‘“Wakataka Maruv”’.

SIEIMERIEHITH D, 19844 Hs H1986LEIL4E « AR B
BERL, 198TEIIIEORERMET LT3 (Fig.
6)o  SHERREOWINL, K AWNCIKEREEK & BE o
BEYHLZTDH LELBRD, Fig. 12 RIhbLER
WOERIATH B R0 5 100m FEABR 2 b AR

KEEELE % R L, SR
BIRERKOEH~DIR D H LI TFHI4 EETTHS
5 GKEF, 1984), 1980—1981 £FiL = DIE b H LA <
143°E %8 %, SHERECIIBERERDBELSSH LT
%, 19824E11F I3 A ¥ TI43°E 21 THAKED

— 147 —



MR -

HUTWRcEREK EBREAES L, =TT
R BEATSD SR TS, 1983EIXEREKDE D
HLIBEBWEARE R %5, HEE 1 oBO=EREA
DIEDHUST, 1984EBREKNTEL FHEET,
=R I B 1 DA ESE LT\ B, 19854F & IR
BEAKIE R L O 7 W 23 BBKBR AN A L= REILERIR
SBEAEREEbhTWS, LnLiadb, HEE 208K
T B BRI - SRR EET LT\ B, 1986
FIRREBREAIAELOR Y B LER LS, 1IARE
WL BIEIES 1 DR 19804 DA S BBICIR b Lic
SETH ot 1987EINILE & CHEBEK LKA ER
L, OS2 /B REES ETILIAT
Wi,

P EogERicEn L REET LR BT L, BR
ﬁm#ﬁﬁfﬁrzﬁwoﬁmﬁk%Ab BER A =
WERE AT AE (1980—19824F) 1T FHEREVE
<,ﬁk&ﬁ%%ﬁ%@fﬁﬂ%litm%ZQE#%
BELTCEERBCRVGITEATER S hicsE (1984—1986
) WITREENEWERREbR D, ThIXE TEYE
OBBCTEREREY BRBEKCH - THE T 5852,
ERIREEK & BB L ORI ET VBRI NS L =BT
BOEBHEARLLT VW E2RR LT3,

(3)-2. EHavET & EEMBARL

E T/ B O RENRELT» ARERBRC X -
TEEIND T ERRLEY, TERC XS/ NEADHE
Ff (10A) B THATIEHRAEL, HIALE
 RERTRLCE, ROFTEERYV LIZThEWRE
bt abhs (Fig. 6), £2°C, KEHETE
HRE i NOAA Y Y — XATHEORNERE AT,
FEBE~ /N O R BT B HREEFITOWT,
ZEBEEO EVRETEGOBLhE - B X£
w UTEHRIRES) & 0BRY R L,

19804F 7> H19874E 0 F « BEHIIc ki 5 /MBI DD
E— 7 & ALHEORNEEZ TR, Table 4 i©
T 2ODEFNE LN, TRESN T, BEELRE
D ¥ — 7 L RIFIFRAESELIRRFCE SR D HHNLIeh
-1,
=P 1: 1985626 A LAI~6 ATH

19854F 4 B i BEAH 2 I8t & e (KB, 1986), Fig. 13
THOLMN X5 4 A29825 6 A17H ¥ TOMK, =
DOREKBILSREREBEEE» > TBEH LTV 5, 6 A6H
ROI7TE OEBI T huE, ZOBXKROBAKS 52
D HIRAE LB OBEK, bbby s — 2 A MY —=
— ROV, B O=ZERRACERAHEE ST,

KEFEN

Bo LHITHDES TR, T OBEKIIAMEMTCR
ATWD, —F, KINETIL 6 BT OFERKDH
BEHF, £ ILETD, ZORCRED v - 75
HE LT3 (Fig. 6)o 2OV 3 —AA M) —<=—0D
ERWET A D, BASBOMENS Y -2 ALY
— = —ET BN (Fig. 1306 FITHDA—L#)
TR - 7okl - EHOREME S Fig. 14 wrd, Zhil
HALK K BERFZERTIC X » 19854 6 AlI~12H Bl d h
b DTHY, 67 6HEITHOEEGDIRIFHE ORI
TR Ehizd D THS, Fig. 14 OKEME XL,
FEE RSO TUIBEABE O FLIIMER T, RIMEDK
¥\ (EXEBREBOFEEDM) B (Stn. E, K) 12
KBTI CADBKELRVELS Y v 7IREBER R L,
FORMIL L VERD 18°C DK (Stn. A, B) 3L
BEhioTWwWb, Zhit, 6 B17HOEGC KT BEKE
DERAC D HDERTIRIENY 3+ — AR MY — < —HIG
L%, EHHEEY LD &, BABBIRZDH17°C

1JKL
NV ZART

100

200

300

400

300

400

Saiinity

Fig. 14. Vertical sections of temperature (upper .
panel) and salinity (lower panel) along the line
(A-L) shown in the previous figure.
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Fig. 15. Satellite IR images of NOAA 9 from May 28 through June 13 1985.
The black line in the image of June 11 shows concurrent (June 10-11)
hydrographic observation leg by ‘“Wakataka Maru’’.
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Fig. 16. Vertical sections of tempereture (upper
panel) and salinity (lower panel) along the
line (A-M) shown in the previous figure.
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Fig. 17. T-S diagram of 4 stations in the ober-
vation leg. Stn. A (open circle), C (open tri-
angle), K (solid circle) locate in the warm
Streamer, cold streamer and the center of
warm core ring respectively. KR (solid tria-
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