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Studies on Dorsal Aspect Target Strength of Horse-head Fish
(Branchiostegus japonicus) and Demoiselles(Chromis notata)

Seung-Pil Kim, Jang-Young Ahn, Sung-Woo Oh and Chan-Moon Choi
College of Ocean Sciences. Cheju National University. Cheju-do 690-756. Korea

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 turning 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 = -71.85 + 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 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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1. Block diagram for measurement of target
strength of standard sphere with the

transducer.
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Table 1. The sizes of experimental fishes for measurement of target strength

_ Total length  Bodylength Bodyheight Bodywidth Bodyweight

Species Type (cm) (cm) (em) (cm) (8
A 280 23.5 7.0 30 270

B 26.0 215 6.5 29 215

Horse-head fish C 255 210 55 2.8 210
D 240 205 6.0 26 170

E 225 185 5.7 23 140

F 145 11.5 6.0 2.6 70

Demoiselles G 14.0 11.0 55 2.1 50
H 12.1 9.5 43 2.0 30

I 10.0 78 3.4 20 20
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Fig. 2. Schematic diagram of target strength
measuring system.
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Fig. 3. Scatter diagram of dorsal aspect target strength on total length at horse-head fish.

-84 -



-30 -30
F G

_ -4 -40
3 g
E 5
g 50 E-u
- -
s
E -60 g .0

-70 70

-45 -30 -15 L] 15 30 45 45 .30 .18 o 15 10 as
Pitch angle{deg.} Pitch angle(deg.)
-30 -30
H |

40 _. 40
g g
£ r3
e B
§ 50 S
2 w
& ®
o
3 e g -60

-70 -70

-45 -30 18 0 15 0 45 45 -30 -15 [ 15 30 45
Pitch angle(deg.) Pitch angle{deg.)

Fig. 4. Scatter diagram of dorsal aspect target strength on total length at demoiselles.
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Fig. 5. Scatter diagram of average dorsal aspect target strength on total length at Horse-head fish(A)
and Demoiselles(B).
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(A : Horse-head fish B : Demoiselles)

Table 2. Ratio of total length and swimming bladder (Horse-head fish and Demoiselles)
TL BH BWi BW 0 s SBL SBH

Spedies em  (em)  (om @  (°)  (cm) (gm SBU/TL SBH/BH
Horse-head fish 225 57 25 140 9 6.9 09 0.3 0.16
Demoiselles 14.0 55 2.5 50 18 4.2 1.1 0.3 0.20
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