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Fig. 1.

Correlation between daily averaged values of the sea level difference between Kushimoto and Uragami

tidal stations and the eastward components of the current velocity in the vicinity of Cape Shionomisaki.
Closed circles indicate the presence of the Kii Bifurcation Current (after Takeuchi et al., 1998). The sea
level difference given in this figure is based on sea level values of two stations that were reported by the
Japan Meteorological Agency. The value of 23 cm for the sea level difference corresponds to the difference
between the datum lines for the two tides stations. For drawing other figures in this paper, corrections for
the difference of datum line between two tide stations have been made by using datum line data given by

JODC in 2000.
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Fig. 2. Correlation between the eastward components of the current velocity and the sea level difference be-
tween Kushimoto and Uragami. Closed circles indicate that current is narrow with a conspicuous maximum,
and open circles indicate that current is broad. The numerals attached to data points indicate the date of

observation (see the text).
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Fig. 3. Current fields observed by R/V Seisui-maru and R/V Kinokuni in vicinity of the Cape Shionomisaki:
(a) the current pattern at 5 m depth on 5 August 2005, (b) that at 5 m depth along the ENE line (during
10:00-13:00 on 5 August) and at 14 m depth along the rectangular line on 5 August, (c) that along N-S line
at 70 m depth on 9 August and (d) that along S-N line at 70 m depth on 9 August. Numerals attached to
the lines with arrows indicate the time of the observation. The velocity scale is given in a corner of each
figure. Isobaths of 500 m and 1,000 m are shown in each figure.
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Fig. 4. Current distributions at 14 m, 30 m, 70 m and 102 m depths (from left to right) on the southward
cruise on 9 August 2005.
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Fig. 6. Temporal variations of the sea level deference between Kushimoto and Uragami in the period from
4 August to 11 August 2005. Thin line with +marks indicates hourly data while thick line shows 25 hour
running means. Arrows with small alphabets, a, b, ¢, d, indicate the times of current measurements, shown

in Fig. 3 (a), (b), (c) and (d), respectively.
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Fig. 7. Two cases of correlation between the eastward components of the current velocity and the sea level

difference between Kushimoto and Uragami :

(a) zero time lag, and (b) 6 hour time lag (the sea level

difference precedes the velocity). The regression line of the data points is shown for the case (b). The small
alphabets a, b, ¢, and d correspond to velocity fields shown in Fig. 3 (a), (b), (c) and (d), respectively.
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Fig. 8. Temporal variations of the sea levels at Owase, Kumano, Uragami, Kushimoto, Shirahama, Gobo,
Awayuki, and Murotomisaki tide stations (from top to bottom) in the period from 4 August to 11 August
2005. Running average for 25 hours has been applied. See Fig. 9 for the locations of the tide stations.
Correction of atmospheric pressure has been made. Scale of the sea level is given at the upper-left corner of
the figure. The small alphabets a, b, ¢, and d with arrow indicates the time of velocity measurement.
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Fig. 9. Locations of the tide stations (O)shown in Fig. 8, and the positions where the set-net was lost and
found in May, 1966 ().
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Fig. 10. Temporal variations of sea levels at Kusimoto and Uragami (thin lines attached with Station names)
and sea level difference between Kushimoto and Uragami (thick line): (a) for the period from July 6 to
July 13, 2000, and (b) for the period from April 13 to April 20, 2006. Sea levels are shown at arbitrary
position, but their magnitude is given on the right side. Vertical arrow indicates the observation times of
the maximum westward velocity, and attached numeral indicates the time.
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Fig. 11. Same as in Fig. 10 except for the period from May 17 to May 26, 1966. Current observation is not
available for this case.
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a) Observation lines for the cruises of R/V Seisui-maru (bold full line), R/V Kinokuni (bold dashed

line), R/V Asama-maru (thin dotted and dashed line), and Patrol Ship Settu (thin dotted line). Observation
points of temperature are shown with dots. Arrows attached to observation lines indicate cruise direction.

Numerals attached indicate month/day in 1998.
velocity vector is indicated in the figure.

points are shown with dots. Numerals attached to isotherms indicate temperature in °C.

b) Current distribution measured by ADCP. Scale of
¢) Temperature distribution at 200 m depth. Observation

d) Temperature

distribution at 100 m depth. Observation points are shown with dots. Numerals attached to isotherms

indicate temperature in °C
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Fig. 13. Temporal variation of the sea level difference between Kushimoto and Uragami (thick line), and
those of sea levels at Kushimoto (upper thin line) and Uragami (lower thin line). The scale of the sea levels
is given on the right side. Running average for 25 hours has been applied.
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Fig. 14. Current distributions : (a) at 10 m depth on January 6, 2000, (b) at 10 m on March 2, 2000 and (c)
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On the Westward Current off Cape Shionomisaki

Toru Nakamura *, Ayako Tanaka *, Youichi Maekawa *, Makoto Uchida *,
Takashi Koike , Yoshiki Nakaji ¥, Junichi Takeuchi $,
and Yutaka Nagata I

Abstract

Westward currents are sometimes observed between the Kuroshio Current
and Cape Shionomisaki. Many of them are associated with cyclonic eddies
which are generated along the northern edge of the Kuroshio Current. But in
some cases, the strong and narrow westward current can be observed without
the presence of cyclonic eddies, if the Kuroshio Current draws very close to Cape
Shionomisaki. The speed of such narrow westward current is high and some-
times reaches 100 cm s™!. The narrow westward current off Cape Shionomisaki
appears to be generated by the sea level difference between the coastal waters to
the east and to the west of Cape Shionomisaki. In August 2005, we succeeded
in observing the lifetime of the narrow westward current off Cape Shionomisaki
from its generation stage to decay stage by R/V Seisui-maru of the Mie Univer-
sity and R/V Kinokuni of the Wakayama Fisheries Experimental Station. The
evolution of the current was found to correspond to the variation of the sea level
difference between Kushimoto and Uragami Tide Staions. A typical example
of the broad westward currents is also analyzed by using the data obtained by
these vessels in June 1998.

Key words: off Cape Shionomisaki, Kuroshio, sea level difference,
Kii Bifurcation Current
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