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Structure and variation of the north to northeastward current observed
on the continental margin of the Amakusa-nada and southern part
of Goto-nada through winter to spring

Nobuo Takacr'", Kenji MorINAGA? and Hideaki NAKATA®

North to northeastward daily mean currents were detected on the continental margin of the Amakusa-nada and southern
part of Goto-nada by 24-h ADCP observations conducted through winter to spring in 2004-2007. These currents corre-
sponded to northward movement of warm water masses extending from the Koshikijima Strait or western offshore of
the Koshiki Islands. The current speeds of the warm water masses were appreciably large (40 cm-s™' at maximum), and
often exceeded the speed of tidal current around these regions. It is suggested that the north-northeastward currents
could play an important role in the egg and larval transport of anchovy to Tachibana Bay, where anchovy is a major tar-

get of fisheries.

Key words: 24-h ADCP observation, daily mean current, warm water mass, Koshikijima Strait, continental margin
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Figure 1. Location of the study area (shown by a square) (a), and transects (Lines A and B) for ADCP measurement
and STD/CTD observation (b). The solid square (MO) indicates the mooring station for tidal current observation.
The isopleths indicate the depth. AK: Ariake Bay, AN: Amakusa-nada, As: Amakusa-shimoshima Pen., DJ: Dan-
jyogunto Is., GH: Goto-Hukuejima Is., GN: Goto-nada, GT: Goto-retto Is., HD: Hirado Is., KK: Kamikoshiki-
shima Is., SK: Shimokoshiki-shima Is., SM: Shimabara Pen., TS: Tokara Strait.
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Table 1. Detailed description of the data collected along Line A and Line B.

Date of observation

Name of Line ADCP STD or CTD Date of SST

A 13-14  April 2004 14 April 2004 14 April 2004

A 10-11 May 2005 11 May 2005 11 May 2005

A 23-24 May 2005 24 May 2005 24 May 2005

A 10-11 January 2006 11 January 2006 11 January 2006

A 24-25 January 2006 25 January 2006 25 January 2006

A 10-11 January 2007 11 January 2007 11 January 2007

B 13-14 March 2007 13 March 2007 13 March 2007
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200444 H 14 H, 200545 H 11 H, 200545 24 H |
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Figure 2. Tidal current ellipses for M, (a), S, (b), K, (c), and
O, (d) tides, based on tidal current measurement conducted
at 60 m depth of St. MO (see Fig.1b) from 9-24 May 2006.
Bold solid lines in (a)—(d) indicate the tidal residual current.
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Figure 3. Spatial and temporal changes in the tidal residual cur-
rent (daily mean current) at the depth of 30 m along the Line
A (see Fig. 1) in the shelf region of the Amakusa-nada.
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Figure 4. A composite image of NOAA/AVHRR on 11 January 2006 with daily mean currents at 10 m depth along
Line A (a), and vertical section of temperature and daily mean currents along Line A on 10-11 January 2006 (b).
The solid squares I and II indicate the areas of high temperature.
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Figure 5. A composite image of NOAA/AVHRR on 25 January 2006 with daily mean currents at 10 m depth along
Line A (a), and vertical section of temperature and daily mean currents (b) and salinity (c) on 24-25 January 2006
along Line A. The solid square III indicates the area of high temperature.
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Figure 6. A composite image of NOAA/AVHRR on 11 January 2007 with daily mean currents at 10 m depth along
Line A (a), and vertical section of temperature and daily mean currents along Line A on 10-11 January 2007 (b).
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Figure 7. A composite image of NOAA/AVHRR on 14 April 2004 with daily mean currents at 10 m depth along

Line A (a), and vertical section of temperature and daily mean currents on 13—14 April 2004 (b). The solid square

IV indicates the area of high temperature.
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Figure 8. A composite image of NOAA/AVHRR on 11 May 2005 with daily mean currents at 10 m depth along Line
A (a), and vertical section of temperature and daily mean currents (b) and salinity (c) on 10-11 May 2005 along
Line A. The solid square V indicates the area of high temperature.
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Figure 9. A composite image of NOAA/AVHRR on 13 March 2007 with daily mean currents at 10 m depth along

two transects in the northern Koshiki-shima Is. (a), and vertical section of temperature and daily mean currents
along the transect (Stn. K,—Stn. K9) on 13—14 March 2007 (b).
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(a) A temperature-salinity diagram for water masses observed along Line A on 10-11 January 2006 (the

water mass B, shown by black dots) and on 24-25 January 2006 (shown by blue dots: Stns. 1-3, green dots: Stns.
5-7 and red dots: Stns. 9-13). The water masses A and C correspond to higher temperature/higher salinity water
and lower temperature/lower salinity water than the water mass B, respectively. Vertical sections of salinity on
24-25 January 2006 (b) and on 10-11 May 2005 (c) are shown in the lower panels.
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