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The hydro-acoustic method is widely used for estimating biomass and distribution of fisheries resources
along the coast and in the ocean. High costs and time are necessary to construct systems for this method
and to initially educate specialists. It has been used in fisheries of advanced nations like Japan and Norway,
because it is more efficient than other methods. In order to research the behavior of fish around an artificial
reef using an echo sounder, volume backscattering strength (SV) and fish per cubic meter (FPCM) of
darkbanded rockfish around the model artificial reef in a water tank were measured. Moreover, behavior
of fish was observed in an adjacent artificial reef, which was constructed at Tongyeong marine ranching
arca. Following that, an acoustics survey was conducted at Mirukdo around the Tongyeong marine ranching
area, in order to understand the spatial distribution and strength of fisheries resources. Very high patches
of fish were found in a wide area around the artificial reef. It is thought that an approaching fish school
around the artificial reef can be measured accurately by using an echo sounder of high resolution. Moreover,
use of other monitoring methods like of diving or ROV simultaneous with an echo sounder is required
in order to grasp the species and ecology of fish inhabiting the area around the artificial reef.
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Fig. 1. Schematic diagram of an experimental set-up by using
echo sounder and underwater video camera system in the
water tank.
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Fig. 2. Block diagram of the system used in the experiment.
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Fig. 3. Survey line and location of artificial reefs at the
Tongyeong marine ranching area.
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Table 1. System parameters of the quantitative echo sounder
(DT-5000) used in the experiment

ltems Parameters
Beam type dual beam
Frequency (kHz) 200
Source level (dB) 224.3
Receive sensitivity (dB) -54.4
TVG 20log r
Beam pattern factor (sr) 0.001163
Beam width (deg) 6.5%x14.5
Pulse rate (pps) 0.5
Pulse width (ms) 04
Absorption coefficient (dB/m) 0.004528
Salinity (psu) 294
Water temperature (°C) 24
Threshold (dB) -70
Noise floor (dB) -143.3
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Fig. 4. Volume backscattering strength (SV) and fish per
cubic meter (FPCM) of darkbanded rockfish (Sebastes
inermis) as a function of time in the water tank.

Fig. 5. Photograph showing the behavior of fish at front (left)
and side (right) of artificial reef for 4:14:00 p.m. (a) and
5:04:00 p.m. (b)
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Fig. 6. Behavior pattern of fish school in the adjacent artificial reef constructed at the Tongyeong marine ranching area.
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Fig. 7. Horizontal distribution of the volume backscattering
strength (SV) during the summer survey at the Tongyeong
marine ranching area.
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