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(Fundamental studies on the hydrodynamic characteristics of small traps)
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The present study was conducted to clarify the hydrodynamic characteristics which affect
the capture process of small traps. The results are summarized as follows:
1) Hydrodynamic resistance  Five shapes of tréps, a netted semi-cylinder shape, a wire
semi-cylinder shape, a heart shape, a box shape, and a cylinder shape with different materials
were used.  Experiment was conducted in the flume tank to measure the hydrodynamic
resistance and to elucidate the critical setting condition of the traps. Flow speeds in the flume
tank were 0.1 - 0.5 m/s and attack angles for this study were 0 —90°. The values of the
hydrodynamic drag coefficient (Cp) varied with traps, for the netted semi-cylinder shape it
was 2.75 — 5.96, for the wire semi-cylinder shape, 2.81 — 4.49, for heart shape, 2.77 — 3.66,
for the box shape, 2.39 — 2.97, and for cylinder shape, 3.57 —3.67. Innormal flow speed at
fishing ground (0.5 m/s) the iraps were effective to setting but heart shaped trap moved at
higher 30°attack angles. | |
2) Flow distribution at downstream area  The flow speed at downstream area of each
trap was measuted by electromagnetic current meter in a flume tank to investigate the effects
of their materials and shapes by analyzing the characteristics of the water flow patterns
around them. The flow speeds in flume tank were 0.1 —0.4 my/s. There were two areas
of current decrease at downsiream area of trap.  Slightly decreased area at the entrance of
trap and decreased further in both side of the trap entrance. The heart shaped trap had the
largest solidity ratio and this resulted in a high reduction of the flow speed in the downstream
area of the frap.. The solidity ratio seems to affect the flow distribution at downstream area
of trap.
3) Effect of webbing to flow speed The relation between the solidity ratio and flow
speed was examined using 5 types of webbing (mesh size 3 - 7 em)  of simplified cylinder
shaped traps in flume tank with flow speed 0.1 —0.4 m/s. There were close relation
between solidity ratio and the flow speed. The flow speed was expressed as an exponential
function. This means that there is possibility of predicting a flow speed in downstream area
at the time of trap design.
4) Effect of flow distribution on fish behavior at downstream area The distribution
pattern of the oikawa (Zacco platypus) was investigated in relation to existence of flow
speeds in the downstream area of a cylinder shaped trap in small tank (1.0x4.0x0.3 m, water
depth 0.1m). The fish distribute relatively vniform in the downstream area but refatively
concentrated at the area leading to the entrance of trap in current water experiment. The
| How speed at downstream area of trap is considered a fish guide to entrance of the trap.
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