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Fish length dependance of acoustic target

strength for large yellow croaker

Hee-Young Kang

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

This paper was conducted as an attempt in order to construct the
data bank of target strength for acoustic estimation of fish length in
the coastal waters of Korea. The fish length dependence of acoustic
target strength for 13 large vellow croakers(Pseudosciaena crocea) at 75
kHz was investigated and the prediction of the target strength by
using the Kirchhoff-Ray Mode Model(KRM model) was compared
with target strength measurements. The results obtained are

summarized as follows;

1. In the averaged target strength pattern for 13 large yellow croakers



the maximum target strength was 3513 4B at 13.35° on a tilted
angle.
2. The relationship between fork length( L, ¢m) and averaged target
strength( 7S, dB) was expressed as follows;

TS=23.76log (L) —73.45 (»=0.47)

T'S=20log{L) —67.35
From this result, the conversion coefficient was -73.45 ¢B and 6.1 dB

lower than the coefficient -67.35 dB where the value of the slope of

the regression equation is forced to be 20.

3. Averaged target strength and a length conversion coefficient

derived from a target strength histogram for 13 large yellow croakers

of mean length 2559 cm were -41.23 dB, 69.72 dB, respectively.

4. In the range of 2 { L (fish length)/A(wave length) <40, the

prediction of the averaged target strength by the KRM model

increased gradually with the increasing of /1 and was lower than

the measured target strength.
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Fig. 1. Arrangement of experimental setup in water tank.
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Table 1. Fork length and body weight of individual

large yellow croaker used in the experiment

No. length(cm) weight(g)
1 21.0 198
2 224 200
3 23.2 223
4 23.8 285
5 244 270
6 24.8 288
7 25.4 320
8 255 298
9 26.7 292

10 26.8 405
11 27.5 328
12 28.0 510
13

325 705
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Fig. 3. Geometric construction of Kirchhoff-ray mode model for a large

vellow croaker.
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Fig. 4. Averaged target strength pattern for 13 large vellow croakers.
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Fig. 5. Relationship between target strength and fork length of
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Target strength{dB)

Fig. 7. Calculated target strength by KRM model of large yellow
croaker plotted as a function of tilt angle and fish

length/wave length( L/A).
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