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Summery

The experiment was carried out measurement of the dorsal aspect target
strength of two species. they were horse-head fish which are caught in the East
China and South Sea of Korea, and demoiselles which are caught around the
Cheju island. The relation between the target strength and a parameter such as
swimming pitch angle, total length, body weight, and the form of swimming
bladder, was inspected.

The results were following.

1. Swimming pitch angle distribution of horse-head fish and demoiselles that
showed maximum target strength was 3° ~ 9", 9° ~ 16° head turming down

direction from the equilibrium shape respectively.

2. The formula refers to the average target strength on total length(L;cm) of
horse-head fish and demoiselles.
horse-head fish : TS = -7594 + 20 - log L
demoiselles TS = =718 + 20 - log L
3. The formula refers to the average target strength on body weight(W;g) of
horse-head fish and demoiselles.
horse-head fish : TS = -63.26 + 20/3 - log W
demoiselles TS = -60.44 + 20/3 - log W
4. The slop angle of swimming bladder of red horse-head fish and
demoiselles was 9° , 18" respectively.
It is consistent with the swimming pitch angle when the fish shows the

maximum target strength.
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Fig.2. Block diagram for measurement beam width and

transmitting sensitivity of the transducer.
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Table 1. Specifications of equipments used for experiment

Hydrophone
(Simrad, ST1004)

o Frequency range : 100Hz to 1MHz
o Receiving sensitivity : 206dB rel 1V/uPa

Signal generator
(NF-1946)

o Frequency : 0.01 #Hz to 500kHz
o Output voltage : 1V to 10V

Power Amp.

o Max. output voltage : 50Vrms(40Hz to 500kHz)
o Gain : xX10, X20, x50, X100(4steps)

(NF-4005)
o Power voltage : AC 100~240V/48~62Hz
o Frequency range : 1Hz to 1.59Hz
Filter o Power requirements : AC 100, 120, 220, 240V (10%)
(NF-3627) o Max. attenuation : 90dB or greater(to 100kHz)
70dB or greater(2MHz)
o Wide bandwidth : DC to 10MHz
Pre-Amp. ; !
o High CMRR : 120dB or higher
(NF-5305)
o Power voltage : AC 100, 120, 220 or 240V
A/D Board ) input limi:(s 2’ T:CSI;// 1;(5:\;{ £10V, 0~5V, 0~10V.
(UNIONDATA, . z:pul n')ar S’l'.t : 12BIT
UAD-98MX) o Analysis ability :
0

Max. sampling : 3u¢s / data

Transmitter

Fig. 3
/ Receiver &
RMS-DC )

Fig. 4
Converter
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Fig.5. Block diagram for measurement receiving sensitivity of the transducer
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Fig.6. Block diagram for measurement target strength of

standard sphere with the transducer.
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Fig.7. Photographs of the horse-head fish(A) and demoiselles(B).
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Table 2. The sizes of experimental fishes for measurement

of target strength

A 28.0 235 7.0 30 270

B 26.0 215 6.5 29 215
Horse-head

C 255 21.0 55 2.8 210

fish

D 24.0 20.5 6.0 26 170

E 22.5 185 5.7 25 140

F 145 115 6.0 2.6 70

G 14.0 11.0 55 2.1 50
Demoiselles

H 12.1 95 4.3 20 30

1 10.0 7.8 34 20 20
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Fig.9. Photographs of water tank and measuring system
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Fig.10. Geometry for measurement of swimming bladder
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Fig.11. Result for impedance of transducer.
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Fig.14. Echogram for calibration of measurement with standard sphere.
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Fig.15. Echogram for measurement of target strength against

the demoiselles
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Fig.16. Scatter diagram of dorsal aspect target strength

on total length at horse-head fish.

.._21_




F G

g® g
r4 z
£ w0 H

2-50
- %
s 3
fo

45 30 -18 0 16 30 45

45 -30 -15 [] 15 30 45
Pitch angle{deg.) Pitch angle(deg.)
-30 -30
H |
& 40 | 5 -40
T o
£ £
g -50 € 50
o ]
= 8 ,% -0
-70 * * * -70 -
45 -30 -18 0 186 30 45 45 .30 15 0 18 30 45
Pitch angle(deg.) Pitch angle(deg.)
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Fig.18. Scatter diagram of average dorsal aspect target strength
on total length at horse-head fish(A) and demoiselles(B)
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Fig.19. Scattering diagram of average dorsal aspect target strength
on total length(A : horse-head fish B : demoiselles)
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(A)

(B)

Fig.21l. X-ray photograph of horse-head fish (A) and demoiselles(B)

Table 3. Ratio of total length and swimming bladder

( horse-head fish and demoiselles )

Horse-head

. 225 5.7 25 140 9 6.9 09 0.3 0.16
fish

Demoiselles | 14.0 55 25 50 18 42 1.1 0.3 0.20
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Fig.22. X-ray photographs of demoiselles.
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