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The indirect target strength (TS) estimation method which uses the Kirchhoff ray mode model (KRM model)
was discussed to apply for a biomass estimation in the water of mixed species. TS of 25 live scorpion fishes
for 120kHz were measured by a tethered method and of others dominant 5 species in the marine ranching
ground of Jeju coastal water including a scorpion fish were also estimated by KRM model. The
measurement TS of scorpion fish well agreed with the theoretical values and the standard formula of
scorpion fish was estimated as TSizokn: =20Log (L) -72.9 (r?=0.67). TScm values estimated on trial to
each sample of dominant 5 species were from - 69.3dB to - 75.1dB at 120kHz and they were in the general
range of swimbladdered fish. It was clarified that TS by KRM model can be used to estimate fish biomass
estimation by increasing a sample number and is more effective under the condition that there is rare TS
information for inhabiting species in mixed-species area.
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Fig. 1. Example of digitized and reconstructed shape of a fish body and a swim bladder.
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Fig. 2. System configuration to measure target strength
of scorpion fish.
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Table 1. Specification and parameters of quantitative
echosounder for target strength measurement of scorpion fish

Items Specification
Beam type / Frequency Split / 120kHz
Beam width( - 3dB) 7.1°
Pulse length 0.256msec
Ping interval 0.8sec
Transmitted power 50W
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Fig. 3. Total length and body weight of individual
scorpion fish used in the experiment.
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Fig. 5. Comparison of normalized target strengths
(TScm) obtained by measurement and theoretical model.
Orientation distribution is assumed to be ( - 5, 15) in
theoretical model.
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Fig. 6. Normalized averaged target strengths for each
samples obtained by KRM model on trial. Orientation
distribution is assumed to be ( -5, 15).
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Fig. 7. Target strength patterns of three scorpion fishes
estimated by theoretical model.
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