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Relationship between the Purse Seine Fishing Conditions of Bluefin
Tuna and Yellowfin Tuna and Fluctuations of Sea Condition
in the Kinan and Izu Regions, Pacific Coast of Japan

Yukinobu IWASAKI**

Abstract

The relationship between the sea condition and fishing conditions was examined using
the fishing grounds data obtained for tuna purse seine. The fish species treated here are
bluefin tuna, Thunnus thynnus, and yellowfin tuna, T. albacares, in Kinan and Izu regions
during the period from 1974 to 1981. The variations of temperatures of sea surface and 100
meters-depth, salinity in the adjacent waters corresponding to the variations of Kuroshio were
also studied in relation to the variations of the fishing conditions. The results obtained are
summarized as follows.

1. The mean surface water temperature (in winter and spring) in the years of poor catch

(1974 and 1975) were lower than those of the average.

2. The values of mean water temperature at 100 meters-depth and the mean salinity in
the years of big catch (1978 and 1979) were all high.

3. The relationship between annual landings of tuna (y) and mean water temperature at
sea surface (z;), mean water temperature at 100 meters-depth (zs), and salinity (xs) are
expressed by the following equations, respectively.

y=—232260+1870x1, y=—17659+1107xs, y=—464307+13419x;
4. The main fishing grounds of the bluefin tuna and yellowfin tuna in spring were formed

in the region of the warm oceanic water which flows into the Kuroshio.
5. It is possible to forecast bluefin tuna and yellowfin tuna purse seine fishing conditions
in the Kinan and Izu regions by the observation of the water temperature and salinity of

the preceding winter.
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Fig. 1. Location of the stations of water temper-
ature observation at the sea surface (@) and at
100 meters-depth (O) in the Kinan and Izu
regions. A: Distribution of the cold water
mass. B: Location of the Kuroshio path at 100
meters-depth (19°C).
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Fig. 2. Seasonal variations of the mean water temperature at
sea surface and at 100 meters-depth in the Kinan and Izu
regions, from January 1974 to December 198L.

Table 1. Mean water temperature at sea surface and at 100 meters-depth,
and the salinity of the layer up to 100 meters of depth, in the Kinan
and Izu regions in winter and spring from 1974 to 198l.

January to March (in winter)

April to June (in spring)

Years Temperature Salinity Temperature Salinity
0m(°C) z—z 100m(°C) =~z (%0) z—7T 0m(°C) -z 100m =% (%0) z-Z
1974 17.71—0.51 17.01—0.58 34.66—0.07 21,11-0.23 18.01-0.24 34.62—0.04
1975 17.49—-0.73 16.84—0.75 34.65—0.08 21.03—0.31 17.96—0.29 34.63—0.03
1976 17.83—0.39 17.27—0.32 34.66—0.07 20.94-0.40 17.36—0. 89 34.57—0.09
1977 18.24+0.02 18.18+0.59 34.74+0.01 21.24-0.10 19.09+0.84 34.67+0.01
1978 18.87+0.65 18.45+0. 86 34.76+0.03 21.59+0.25 18.19—0. 06 34.72+0.06
1979 19.09+0. 87 18.69-+1.10 34.83+0.10 21.64+0.30 19.44+1.19 34.75-+0.09
1980 18.55+0.33 17.49—0.10  34.82+0.09 21.69+0.35 17.37—0.88  34.70+0.04
1981 18.04—0.18 16.79—0.80  34.76+0.03 21.48+0.14 18.6940.44  34.68+0.02
Mean & 18.22 0.0 34.73 0.0 21.34 0.0 18.25 0.0 34.66 0.0

17.59 0.0
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Table 2. Annual changes in landings of the yellowfin tuna and the bluefin
tuna at Shimizu and the number of operation for purse seine fishing from
April to September in the Kinan and Izu regions.

Number Species
Year of Yellowfin tuna Bluefin tuna Total

operation adult young* total (tons)
1974 65 623 71 694 1 695
1975 74 748 55 803 69 872
1976 96 887 144 1031 165 1196
1977 75 672 64 736 269 1005
1978 104 987 135 1122 1782 2904
1979 107 2312 64 2376 1426 3802
1980 116 1620 87 1707 907 2614
1981 _ 75 882 63 945 577 1522
Mean 89 1091 85 1176 649 1826

* young: Kimeji
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Fig. 3. Horizontal distribution of temperature at
the 100 meters-depth in May and the fishing

grounds of bluefin tuna (@) and yellowfin tuna
(O) from April to June, 1974-1981.
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Table 3. Correlation between the annual landings of tuna purse seine fishing
and the water temperatures, the salinity of the layer up to 100 meters of
depth and the location of the Kuroshio path in the Kinan and Izu regions.

Regression lines

Speciés Seasons  Mean surface Mean water Mean salinity Location of
temperature temperature at of the layer up to the Kuroshio
100 m depth 100 m of depth path
[ y=-82260+1870z  y=—17659+1107z  y=—464307+13419z y=176—8.1x
T 7=0. 936** r=0.731% =0, 846** r=—0.626
unas
1 ¥y=—66685+3210x y=—563123+16296x y=102—9.5z
7=0. 843** r=0.325 r=0.703* 7=—0.633
1 y=-—19029+1079x y=-—11368+693x y=—244975+7071x
Bluefin r=0.924%* r=0. 803** r=0.762* r=—0.038
tuna I y=—39491+1881x y=—332042-+ 95962
7=0. 840** r=0.304 =0, 844** 7=—0.078
I y=—13254+791x y=—9423+600x y=-—221400+64052
Yellowhin 7=0.764% 7=0.788* F=0.787% r=—0.605
tuna I y=—235990+6838x
r=0. 586 »=0.315 r=0.686* r=—0.474

7: Correlation coefficient

Seasons I : January to March (in winter). I : April to June (in spring).

* %k, Significant at the 5% and 1% level.
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Fig. 4. Correlation between the mean water
temperature and the annual landings of tuna
purse seine fishing at Shimizu. Affixed numbers
show the calender year, 1974 to 1981.

oG, FBESEZOBERCH - TREREM (1980)
DOHE, IBICFNAF LK EOBEFZTIIPA (1964),
RADOVICH (1965), FH_E « ZF (1969) E£ohR~RBZ &
EBEL—TT B,

AFCRTBRKERICENEE 7 aesa « F04
BADLRIEKEE L OMCREERIEOEBERENE D
Nice TOWREKREDOMICIZ, BEMMCERTR
17 BREENKICERSET S, 100m BOBMIETO
HEZOXROBIEL DHEI§ 5 L8 - FEER TR
£F (28) »b4BUBOFRBETHIEE—HE

.

e

2

o

=

x

o

-

-4

o o6

N [e] 1 L ¢ 1 I It
3455 34,60 T 34.70 3480 90

SALINITY (ein Winter , oin Spring %o )
Fig. 5. Correlation between the salinity of the

layer up to 100 meters of depth and the annual
landings of tuna purse seine fishing at Shimizu.
Affixed numbers show the calender year, 1974
to 1981.

DOKBOBEFEMND 2 ivbhvd, Thic, 7u<wiak
L TENFRONHERES DR 2 bRE - BIBAIKE
AEER (1974~1981) 2 bE SN ALMEH T L O ik
WEWHEES R L, £F3 0k, £F - #E
HEROP Bk L CEBRREL - ThD, FEC
HIRER—ERORBICHBASH U CIEREREONRE
Lo Tnad X5 cBbhd,

CDESK, EEQKBERICHSEL I/ aBOR
BRBEICHBE LIk - TEDED 7 a0« F




il FEBBOBRER L+ FE L0 o S o RO RILE OBF

FABEL S IREENCTRT 2200 —20FRD
LT HTENTELLEZDND,

5. B 8
1974~19814E0 8 HEMIKK, BFE - fEHERC KT %
FERO s uwsn - FANTRAOKBE, FRIE LE

ROEE) & OBFE MR ED & LBRA LEE2TT

totto BROKRERRDOED TH 2,

1) %F-E5F0FEME 100m FAGR, KEHESER
Thd 8 NEMOFHMEEL DIERWERRL 21974, 1975
F1Z, s7ues v FALKBROBL CRIROMERR
B bk,

2) KR HAEATHMEL D b HEIER - mEY
T Ut 1978, 1979 4Ei, s m=2m « X ORWER
X o TRBCHERRSER Uk,

3) ZXZFOREKE (z1,°0), mMn%mﬁ(m,O
RBEHAE (25, %0) DELDEL 7 0= 0« FAEK
BEy (F ) E0BBRRERTRRDOERRTCRDI N
7o

y=—32260+1870z;, y=—17659+1107z,

y=—464307+13419z;

4 S X3/ aOFRMERBHREBIELL
BETIEZFORBARHCENTIERA R D bR
o

5) RHBFOLXFEKE - EHEL </ o KBEELDOMRB
CREBIHEBREGE LN TEY, ThbETSEL
OEDHERED 7 u<wrn « FNZFKEELHIEEEN
CFRTAHZERTAREELDND,

PR RDICES, AMEEELHBICND, MigHL
BREEE, BHEONZGb - KRB FHEFTEER
HETBEL, AOCCERTHRELKRIBHOREE
FT 5, ¥l, v/ oHORIRECH L WV
AR RAREEORTEN, BEML, PN
o, RE—-RERCHLEL TUBHORERT %,

X 8
HETH (1958) HLEMAFHECHT B v F HEHR
BERcET oMRE—1, BEKRX Y RALEY
F A OKRECT BB, B K FE 233D,

673-679.
FH LTS - RERF - BETH (1963) #HvA, <7
o OFHF ST HRHEOME — 1, KILEEOH

HKrhvt, ©/uEREIERBICONT. BEX
KB, 1(D, 12-23.

HETE « BIETTE (1969) 4 v FEOHEAFEL
ENFBICFANFLLBEBINDIANTFRE OB
B). HA¥E, 35(10), 957-963.

ESFTE - AEER (1973) L - FROEOHER &
FEREZEC L 5+ h Y FRBOEHBCOWT.
BAKEFLBMISEERTZALHERE B, 148,
p. 24.

EETE (1978) K - FEEBOF AL - AV AR
DI X B RIICONWT. KEBEFRER, 32,
27-33.

EEFTE (1980) MO BREBN DL IFANL Y
ABEO BERBRICOWT. BKER, 46(1),19-25.

KAWASAKI, T. (1958) Biological comparison between
the Pacific tunas, Part 1. Bull. Tohoku Reg.
Fish. Res. Lab., 12, 46-75.

HEEE - WHEE (1980) FHFEHEORER L&
WA OWT. KEWRETFFRSR, 36, 27-32,
BFRER (1974) < AR 2TbRE - ARHRET
ArfE R4 1974-1981 4EhR, KEFHEMELR,

1-299.

CAEE (1969) BEHEOBRBOEBHICONWT. K

EBFENRA®R, 14, 13-17.

KHEK— (1957) #HEERFEHEEOEEEHANI OV
T. BABRAHESE, 6, 291-300.
dA E (1964)  ARFEEREMEICED 5 FNFOH

R AR L L RRAROBEARFE(LL DB
&, HAZERE, 30(2), 122-126.

RADOVICH, J. (1965) Effects of water temperature
on the distribution of some scombrid fishes along
the Pacific coast of north America. Proc. World
Meet. Biol. Tunas and related species, 3, 1459~
1963. ‘

THEE (1940) SEEAFNEERHRBICHRT 5B
ORRE B L 0BG, KERBRETRRE, 10,
231-278.

FHRERE (1957)
53-56.

Yasul, M. and M. INOUE (1977) Oceanographic
factors related to skipjack fishing condition in
the Kinan and Izu regions. Bull. Jap. Soc. Sci.
Fish., 43(9), 1059-1067.

EEHE= (1961) M AKR L RBOEBICOW
T (5D 1). KEEH, 67, 54-57.

sa=Zo@BERE. Chb, (13),






