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Fish length dependence of target strength for black rockfish,
goldeye rockfish at 70kHz and 120kHz
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Black rockfish and goldeye rockfish are commercially important fish species due to the increasing demand in
Korea. When estimating the abundance of stocks for these species acoustically, it is of crucial importance to know
the target strength(TS) to length dependence. In relation to these needs, TS measurement was conducted on black
rockfish and goldeye rockfish in an acrylic salt water tank using 70kHz and 120kHz split beam echo sounders. The
TS for these two species under the controlled condition was simultaneously measured with the swimming
movement by DVR system and analyzed as a function of fish length(L). The results obtained are summarized as
follows: The best fit regression of TS on fish length of black rockfish was TS =19.38 Log(L, cm) — 70.46 ("=
0.71) at 70kHz and TS =22.39 Log(L, cm) — 70.40 (r*=0.64) at 120kHz and in the standard form TS =20 Log(L,
em) - 71.29 (2=0.70) at 70kHz and TS =20 Log(L, cm) — 66.88 (r*=0.57) at 120kHz. The best fit regression of
TS on fish length of goldeye rockfish was TS=17.10 Log(L, cm) — 68.28 (r’=0.37) at 70kHz and TS =24.39
Log(L, cm) —73.74 (r*=0.59) at 120kHz and in the standard form TS=20 Log(L, cm)—72.03 (r’=0.32) at
70kHz and TS =20 Log(L, cm) — 67.68 (r*=0.64) at 120kHz. An empirical model for fish TS(dB) averaged over
the dorsal aspect of 115 fishes of black rockfish and goldeye rockfish and which spans the fish length(L, m) to
wavelength(), m) ratio between 8 and 30 was derived : TS =34.12 Log(L) — 14.12 Log(4) — 23.83, (*=0.90).
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Table 1. Biological composition of fish species used in the
target strength measurement

C F
ommon Species requency

name (kHz)

Length
range(cm)

Weight No. of
range(g)  fish

black Sebastes

20 17.5-32. 9.8-380.8 3
rockfish  schlegeli 70/1 7.5-32.0 89.8-380 0

19.5-28.0 110.0-366.0 20
18.5-28.0 864-3659 35

goldeye  Sebastes 70
rockfish  thompsoni 120

3 o] F= SN Z, T4 o] FTH AT A
Z1 9] = Table 13 2t} 70kHz 2} 120kHzoll A =
2o A4 AFHHE 17.5-32.0cm, 89.8 -
380.8g01 2, ©] W9 FFAG R FHAAFT
25.2cm, 234.0g01A Tk B2 A4 AFHHA
= 70kHzo) A= 19.5 —28.0cm, 110.0 — 366.0g°] 2}
1, 120kHzol| A = 18.5 — 28.0cm, 86.4 ~ 365.9g°] %}
ohoolw) AR R HFAFTE T0kHz A=
21.2¢m, 170.0g<] 91 72, 120kHzo) A = 22.0cm,
156.0g°) Y.t}

x| 2| 7+

AHL 20053 4Y, FHoZHFZ(L [.2mxX W
1.2m H x 1.5m)*l| A} 70kHz(Simrad, ES60)$} 120kHz
(Simrad, EY500)2] split beam #A| o] & 7] & ©]
&3t STk

AP AT FEH A 4PAF2
vt ANE7E ELHA FA A Soll ¥
HAYFZE 2717, 9F 120cm £ ZojdA
Q=S AXE Aol F, Fig. 15} el DVR
(digital video recording)A] 22¥l ol Z2H 27) ¢
COTV 7128 o] 2314 o 79 HRAEL B2
e e do. 28 42 Fagel g
echogram# TS A B = A A7t 2 ethernet data
networkE o] £-3te] PCE) st=tjA =] CCTV &
A3 GA FER T, FY E40 wE 45 9
A=

Ao AFL-3F 707+ 120kHz split beam A & ol
X 7] 9} - 3dBel] Wl & A Fzh 777, 1170 2,
Aol Al 70kHzol| e A= F7A32.1mme] &
ZA(HER, - 39.1dB)Z, 120kHzo) A= 2 7]
23.0mme] EFT(EEK, —40.4dB)E AL28to] A
2dg wAgstem, I o echograme] A&+

_31_



Fig. 2. Echogram of system calibration using calibration ball
(32.1mm copper sphere, — 39.1dB) at 70kHz.
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