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CGurrent Fluctuations in Coastal Waters off Hamada*
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Abstract

The present paper re-examines day-to-day current fluctuations of fishing ground in relation

to catch fluctuations of Loligo edulis on a small regional scale.

It is based on data derived

from daily observations repeated at 24 h intervals in June and October, 1983 in coastal waters

of the southwestern Japan Sea off Hamada.

In the coastal waters off Hamada, remarkable

changes in longshore components of current occur in company with fluctuations of longshore
components of wind stress; the longshore components of current increase when those of wind

stress increase and vice versa.

A closer inspection of catch data of Loligo edulis indicates

that, in June, an increase of CPUE coincides with a decrease of northeastward currents 2 days
after the northeastward currents prevailed. Evidence available suggest that, in early summer,
Loligo edulis immigrates to off-shore waters when northeastward currents develop, then into

coastal waters when the currents decrease.
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Fig. 1. Geography around the coastal fishing
ground for Loligo edulis off Hamada. Dotted
circle with capital “R” denotes the location
where a current drogue was released to be
tracked at 24h intervals. Small solid circles
indicate locations of fishing operations by squid-
angling boats from June 13 to 17 and small
open circles from October 17 to 22 in 1983.
A star also denotes the location of the Hamada
Meteorological Station.

An outline of the results of current-drogue tracking in coastal waters off Hamada, in June and October, 1983.

Table 1.
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Locations

Duration Direction Distance

Dates

Long-shore

Mean speed Cross-shore

comp. (kt) comp. (kt)

(kt)

(n. miles)

Recovery

Launching

(0.87) (—0.27) ( 0.83)

5.2
10.7

29°
23°
57°
290°

6h
23h

34°59.5'N  132°01.8’'E
34°59.8'N  132°10.2'E
34°57.8'N  132°05.2'E
34°56.0’'N  131°54.3'E
34°56.6'N  132°00.6’E

34°55.3'N  131°58.9'E
34°54,5'N  131°58.8'E
34°54.6'N  131°58. 7'E
34°54,4’'N  131°58.8'E
34°54.6'N  131°58.6'E

June 13, 1983
June 14, 1983
June 15, 1983
June 16, 1983
June 17, 1983

0. 46

0.27
(—0.12)
( 0.23)

0.11

0.05
(—0.24)
(—0.02)

0.47
0.27
0.27)
(0.23)

6.2
4.1

h
12h

15

2.8

41°

(~0.41)
(—0.08)
(—=0.12)

(—0.13)
(—0.10)
( 0.06)

(0.43)

(0.13)

(0.13)
0.16
0.27

245°

3h
6h

34°54.0’'N  131°57.3’'E

34°54.5'N 131°58.1'E

34°54.6’'N 131°58. 7’E
34°54.4'N  131°88.8'E
34°54.3'N 131°58.8'E
34°54.4’'N  131°58.8’E

Oct. 21-22, 1983 34°54.5'N 131°58. 9'E

Oct. 17, 1983
Oct. 18, 1983
Oct. 19, 1983

0.8

277°

2.0

200°

15h
23h

34°52,6’'N 131°57.8'E
34°57.8'N  132°00.0’'E
34°59. 7/N  132°04.6’E

0.13
0.27

—0.09
—0.02

3.7
7.3

14°
42°

Oct. 20, 1983

27h
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Table 2. Wind conditions during the current-drogue trackings in
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Fig. 2. Construction of the current drogue.

coastal waters off Hamada, in June and October, 1983.

Wind (Averaged)

Mean wind stress (107 Pa.)

Dates

) Direction Speed (m/s) Cross-shore comp. Long-shore comp.
June 13, 1983 224, 7° 2.8 —0.8 12.3
June 14, 1983 220. 7° 4.2 —5.5 28.3
" June 15, 1983 52. 8° 1.0 —0.1 —5.0
June 16, 1983 62. 4° 8.6 —14.0 —115.4
June 17, 1983 17.6° 4.0 0.7 —20.6
Oct. 17, 1983 38.0° 13.2 5.9 —344.1
Qct. 18, 1983 42.6° 9.4 1.3 —152.2
Oct. 19, 1983 174.9° 0.4 —-0.6 0.5
Oct. 20, 1983 37.5° 5.3 4.7 -72.3
QOct. 21-22, 1983 67.1° 1.8 —2.4 —6.6

Table 3. A record of fishing operations on board of the R.V. Kuroshio-maru
in coastal waters off Hamada, in June and October, 1983.

Duration Catches (CPUE: inds./watch-hr)
Dates of
fishing Loligo edulis Todarodes pacificus others
June 13, 1983 8h 14 inds. (1.75) 26 inds.
June 14, 1983 13h 25 (1.92) 19
June 15, 1983 12h 41 (3.42) 38
June 16, 1983 0h . no fishing operation .
June 17, 1983 8h 36 (4. 50) 17
Oct. 17, 1983 Oh no fishing operation
Oct. 18, 1983 0h no fishing operation
Oct. 19, 1983 11h 180 (16. 36) 0 4
Oct. 20, 1983 11h 57 (5.18) 1
Oct. 21, 1983 9h 179 (19.89) 1
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Fig. 4. Trajectories of a current drogue for 5 successiven
series from October 17 through 22 in 1983.
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Correlation between long-shore com-

ponents of current and those of wind stress for
4 series of the tracking of the current drogue

for about 24 hours.
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Fig. 6. Correlation between

cross-shore com-

ponents of current and long-shore components
of wind stress for 4 series of the tracking of
the current drogue for about 24 hours.
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Fig. 7. An example showing cross-correlations
between cross-shore components of current and
long-shore components of wind stress.
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Fig. 8. Correlation between long-shore com-
ponents of current and CPUE of Loligo edulis.
Data in June suggest a significant correlation
(r=—0.8315), while no clear correlation was
found as a whole (r=—0.056).
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Kuroshio-maru.
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Fig. 10. Correlation between long-shore com-
ponents of wind stress observed on board of
R/V Kuroshio-maru and those observed at the
Hamada Meteorological Station.
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Hamada Meteorological Station and CPUE of
Loligo edulis derived from fishing-boat catch
data. :
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