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Prediction of fish catch for set-net by acoustics-1

Shinichiro KaAwAGucHI* and Katsunari Ozaxi**

Abstract

The fishery industry in Japan is placed under a difficult condition due to fishing restrictions at
coastal countries since the establishment of 200 mile exclusive fishery zone. A situation of this
sort has increased the need for promotion of fishery within 200 mile exclusive fishery zone,
resulting in revaluation of set-net fishing as an energy-efficient, resource-conservation oriented
method of fishing. The common method of a fish monitoring system in set-net fishing installs
transducers on set-net and display either the reflection signal from fish school on color display in
color or on recording paper by gradation. While this method is effective in judging the existance
of fish school, it has a problem of not being able to grasp the volume of fish. As drawing up the
net properly according to the volume of fish that has entered the net is particularly necessary in
overcoming the efficiency problem of set-net fishing, prediction of fish volume in the net is a
prerequisite in making the judgment on when to draw up the net. The authors developed the buoy
that measures the intensity from fish school by acoustics (50 kHz) and then transmits data by
radio (41 MHz) to the monitor station on land, and integrator that calculate the volume scattering

strength of fish school. The favorable results that were obtained after analyzing the correlation
between the actual catch of set-net and volume scattering strength of fish school by acoustics will

be reported.
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Fig. 1. Block diagram of acoustic system to measure volume scattering strength of fish school in

set-net.

Table 1. Performance specification

Item Value
Radio
Frequency 41.48 MHz
Transmitting power 100 mw
Range of modulation frequency 3KHz
Acoustic )
Frequency 50 KHz
Transmitting power 20 w/ch
Pulse width lms
Constant gain 0 dB-40dB
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Table 2. Parameters of Sonar equation

Item Value Symbol
Frequency 50 KHz F
Transmitting level 215.6 dB/uPa SL
Receiving sensitivity —203.3dB/uPa ER
Constant hain 0 dB-40 dB Go
Equ. beam width —18.1dB
Pugne width 1ms T
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Fig. 2. Echogram from 10,000 porgies (upper) and 5,000 porgies (lower) in a corf.
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Fig.3. Time series of volume scattering strength (SV) for 5,000 porgies and 10,000 porgies. SV
value is obtained from every 1 minute.
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Fig. 4. Experimental set up for sensors, buoy and transducers in set-net.
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Fig.5. Comparison between actual fish catch -80 -80 -70 -60 [dB)
(weight) and volume scattering strength velume scattering strength
from fish school. Upper figure shows the Fig. 6. Correlation between actual fish catch
result in box net and lower shows the result (weight) and volume scattering strength of

in playground of set-net.

fish school in box net of set-net.

Table 3. Actual fish catch at Kakushi set-net fishery

Species of fish

10/19 10/20 10/24 10/25

Seriola quinqueradiata
Trachurus japonicus
Auxis lapeinosoma
Sphyraena pinguis
Ablennes anastomella
Navodon modestus
the others

7Y 10 kg 50 kg 50 kg 75 kg
=T 10 kg 30 kg 30 kg 15 kg
TAY - 150 kg 50 kg 0Okg 5kg
T A H=A 5mg Skg 25kg 15 kg
£y 200 kg 50 kg 20 kg 0kg
A G N 10 kg 5kg 40 kg 0 kg

20 kg 10 kg 16 kg 51 kg
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