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This paper describe on the target strengths for the dorsal and the side aspects of swim-
bladdered fishes, Mullet Mugil cephalus, Flounder Pleuronichthys cornutus and Rock trout
Hexagrammos otakii two frequencies of 50KHz and 200KHz in the experimental water tank in

EEHME 26(1), 1990

order to improve the biomass estimation by the scientific fish finder.

The results obtained are as follows:

1. The average of maximum target strength normalized by squared total length in ¢m unit are
almost ranging from -70.9 4B to -66.8 dB regardless of species or frequencies.
2. The average of maximum target strength normalized by two-thirds squrard body weight in

£ unit are almost ranging from -57.1 dB to -54.1 dB regardless of species or frequencies.
3. In comparison with target strength for 50KHz and 200KHz the former is more strong than

the latter.
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Table 1. Specification of the experimented fishes

Speci Total Length Weight |Number of
pecies (em) (g) fishes
15~20 60 5
Muoil 21~25 60~ 150 18
ufm 26~30 150~ 250 11
op 31~35 | 260~350 10
36~40 370~525 9
15~20 40~ 90 10
Hexagrammos 21~25 100~200 13
otakii 26~30 210~ 300 8
31~35 420 2
10~15 20~ 50 9
Pleuronichthys 16~20 50~120 18
comutus 21~25 120~150 2
26~30 150~ 350 4
Sum 119
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Fig. 1. Arrangemtnt of the experimented set-up in
water tank.
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Fig. 2. Pose of the target fish in two aspects
towards the transducers.
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Fig. 3. Block diagram of the experimented set-up.
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Fig. 4. Ultrasonic back-scattering polar diagram of the experimented fish in accordance with
two frequencies 50KHz and 200KHz in pitching pose.
(a): Mugil cephalus, (b): Hesxagrammos otakii, (c): Pleuronichthys cornutus.
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Fig. 5. Ultrasonic back-scattering polar diagram of the experimented fish in accordance with
two frequencies 50KHz and 200KHz in rolling pose.
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(b) : Hesxagrammos otakii, (c): Pleuronichthys cornutus.
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Fig. 6. Comparison between the target strengths for the body length by the species of fish in the
pitching and the rolling pose in case of 50KH:z.

(@) : Mugil cephalus,

(b) : Hexagrammeos otakii, (c) : Pleuronichthys cornutus.
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Fig. 7. Comparison between the target strengths for the body length by the species of fish in the
pitching and the rolling pose in case of 50KHz.

(@) : Mugil cephalus, (b) : Hexagrammos otakii, (c): Pleuronichthys cornutus.
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Fig. 8. Comparison between the target strengths for the body length by the species of fish in the
pitching and the rolling pose in case of 200KHz.
(a) : Mugil cephalus, (b): Hexagrammos otakii, (c): Pleuronichthys cornutus.
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Fig. 9. Comparison between the target strengths for the body length by the species of fish in the

Table 2.

pitching and the rolling pose in case of 200KHz.
(@) : Mugil cephalus, (b]: Hexagrammos otakii, (c): Pleuronichthys cornutus.

Comparison between converisional coefficient A and B according to the postural direction of fish
body and the used frequencies

Postural {Range Conversional coefficient A by the total length Conversional coeffecient B by the body weight

dircetion {for the (dB) (dB)

of fish [radiating Mugil Hexagrammos Pleuronichthys Mugil Hexagrammos Pleuronichthys

body angle cephalus olakii comutus cephalus otakii cornutus

50K Hz [200KHz 50K Hz [200KHz |50 KHz [200KHz |S0K Hz [200KHz |50 KHz [200 KHz |50 K Hz |200KHz

+15° | -70.9(-74,1|-69.8(-71.9 | -66.8 | -71.6 | -57.1 | -60,2 | -56.8 | -59.1 | -54,1 | -58.8
+30" | -72,1|-75.3 | ~71.2 | -73.3 | -68.4 | -72.9 | -58.3 | -61.4 | -58.2 | -60.4 | -55.6 | -60.0

Pitching| +45° | -73,0|-75,8 | -72.3 | -74.2{-69,5(-74.0 | -59,2 { -61.9 | -59.3 | -61.3 | -56,7 | -61.1
+60° | -73.7|-76.5|-73.7|-74.81-70.4 -74.7|-59.9-62.6 | -60.1 | -62,0 | -57.6 | -61.9
+90° | -75.1|-77.5|-74.3|-76,0 [ -71.7 | -76,1 | -61.3 | -63.6 | -60,3 | -63.2 | -58.9 | ~63.3
+15 | -72.41-72,91-70.7 | -72,5 | -68.7 [ -72.1 | -58.6 | -59.0 | -57.7 | -59.6 | -55.2 { -59.2
+30° |-72.5|-73.21-69.9|-72,3|-68.9 | -72,8 | -58,7 | -59.3 | -56.9 | -59.5 | -56,2 | -59. 1

Rolling | *+45 | -73.0-73.7)-69,9|-72.7|-69.7 | -73.5{-59.1{ -59.8 | -56.9 | -59.8 | -56.9 | -60.6
+60° [ -73.3|-74.0{-69.9 | -72.9|-70.4}-74.3 | -59.5 | -60.0 | -56.9 | -60.0 | -57.7 | -61.4
+90° {-73,8|-74.7 | -69.8 {-73.1]-71.6 | -75.4 | -59.9 | -60.8 | -56,8 | -60.3 | -58.8 | -62.6
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