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Seasonal variation of vertical structure of Tsugaru Current area
and forerunner of Tsugaru Current

Yutaka NAGATA, Sachiko OGUMA, Toru SUZUKI and Kiyoshi NOZAWA

Abstract : Seasonal variation of vertical structure of Tsugaru Current area and forerunner of
Tsugaru Current were discussed using observation data obtained by Iwate Fisheries Technology
Center from 1971 to 1995. Vertical distributions of monthly mean temperature and salinity
showed that Tsugaru Current presents all year around, and temperature front of Tsugaru Cur-
rent becomes clear from June to October. It was also indicated that forerunner of Tsugaru Cur-
rent appears in March and April, which was formerly suggested by UENO and YaMazAKT (1987).
However, clear forerunner of Tsugaru Current appeared only 3 times during targeted 25 years,
while that of Soya current arrives from March to May every year.
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Fig. 1. Distribution of the observation points along routine Coastal Observation Lines of the Iwate
Fisheries Technology Center. The lines are called Kurosaki Line, Todogasaki Line, Osaki Line

and Tsubakishima Line from north to south.
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Fig. 2. The monthly averaged temperature fields along Kurosaki Line (leftmost figure), Todogasaki
Line (left middle figure), Osaki Line (right middle figure), and Tsubakishima Line (rightmost
figure). The fields are given from January to December downward from top. Numerals attached
to isotherms indicate temperature in “C (supplementary isotherm of 0.5 °C is given for the field
in February, March and April).
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Fig. 3. Same as in Fig. 4 except for isohalines in psu.
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Fig. 4. Cross-sectional distributions of temperature (°C: left) and salinity (psu: right) along the line
extending northeast off Mombetsu on 26 August-3 September, 1981 (Moror et al., 1982).
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Fig. 5. Cross-sectional distribution of temperature

(°C: full line) and salinity (psu: dashed line)
along the line extending northeast off Mombetsu
in late April, 1984. (WakaTsucHr and OSHIMA,
1990). Forerunner of the Soya Current can be
seen above the bottom slope.
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Table 1. Occurrence of the forerunner of the
Tsugaru Current along four observation lines in
April in the period from 1971 to 2001. Circles indi-
cate that clear subsurface warm and saline layer
appeared, triangles that some signature is ob-
served and crosses that no subsurface warm layer
is recognized over the continental shelf.

ine | caki g |OSailine | o
1971 O O O X
1972 A X X X
1973 O O X X
1974 O O O O
1975 A X X X
1976 O O O X
1977 X X X X
1978 AN O VAN X
1979 X X X X
1980 X X X X
1981 O O O X
1982 O O VAN X
1983 X X X X
1984 X X A X
1985 O O X O
1986 O O O O
1987 O O O X
1988 X A X X
1989 O O O O
1990 X X X X
1991 X X A X
1992 X O X AN
1993 X X X X
1994 X O X X
1995 O O O X
1996 O O O X
1997 X X A A
1998 O X A AN
1999 X X X X
2000 AN O X X
2001 O A O X
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Fig. 7. Cross-sectional temperature distributions along Kurosaki Line (KR: upper left), along

Todogasaki Line (TD: lower left), along Osaki Line (OZ: upper right) and along Tsubakishima
Line (TS: lower right) in April 1990. No forerunner can be seen in this year.
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Fig. 8. Temporal variation of the cross-sectional temperature distribution along Kurosaki Line from

January to June, 1981.
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