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On the Effect of Man-made Structure for Upwelling as an Artificial Reef

Tetsuo YANAGI** and Masaki NAKAJIMA**

Abstract

The field observations and numerical experiments on the effect of man-made structure for

upwelling as an artficial reef are carried out.

It was observed that much fish gather just

above the man-made structure for upwelling only during the strong tidal current. From the
results of numerical experiment, this is thought to be due to that suspended sediments on the
sea bed are upwelled just above the man-made structure because of the mutual interaction

between strong tidal current and man-made structure.
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Fig. 1. Map showing the observation site. Four black squares in
the insert figure denote man-made structures for upwelling. Seven
lines of a-A~g-G denote the ship route for the echosounder

observation.
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Table 1. Results of echosounder observation. O
means the existence of fish shadow and-no fish
shadow. E: Ehime Prefecture Fisheries Obse-
rvatory, G: Penta-Ocean Construction. Co.Ltd.;
O: Ehime University and Earthquake Institute,
University of Tokyo. ’

date time current speed fish shadow
cm st
1987. 8. 9 11:00 —40 — E
1987. 8.16 16:00 —15 — E
1987. 8.24 11:00 —25 — E
1988. 5.16 11:20 —20 o) G
1988. 5.16 15:30 +30 o G
1988. 5.17 6:00 + 5 — G
1988. 5.17 10:00 —25 e} G
1988. 5.17 11:00 —20 (@] G
1988. 5.17 12:00 —10 — G
1988. 6.17 8:45 + 5 — " E
1988. 8.26 9:10 —20 o} (6]
1988. 8.26 13:20 +20 e} (o]
1988. 9.20 12.30 +15 @] E
1988.10.17 12.30° —30 @] E
1988.11.17 12:30 —25 o E
1988.12. 2 11:00 +20 o E
1989. 1.10 14:30 —30 e} E
1989. 2.14 11:10 + 5 — E
1983. 4.20 12:40 —20 — E

cm/sec
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Eig. 3. Temporal variation in tidal current on
17 May, 1988. Echosounder observations were
carried out during 1., 2. and 3..
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Fig. 4. Results of echosounder observation 1. during 5:20-6:10 on 17 May 1988.
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Fig. 5. Results of echosounder observation 2. during 9:35-10:35 on 17 May 1988.
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Fig. 6. Results of numerical experiments on the dispersion of suspended sediments
near sea bed in the cases of a) tidal current of 50 ¢cm/s without man-made structures,
b) tidal current of 50 cm/s with man-made structures and c) tidal current of 5 cm/s

with man-made structure.
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