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Fish length dependence of target strength for black porgy and
fat greenling at two frequencies of 70 and 120kHz

Dae-Jae LEE*

Division of Marine Production System Management, Pukyong National University, Busan 608-737, Korea

Black porgy and fat greenling are commercially important fish species due to the continuously increasing

demand in Korea. When estimating acoustically the fish length by a fish sizing echo sounder, it is of crucial

importance to know the target strength (TS) to length dependence. In relation to these needs, the target

strength experiments for live fishes were conducted in an acrylic salt water tank using two split-beam echo

sounders operating at 70 and 120kHz. The target strength under well-controlled laboratory conditions was

simultaneously measured with the swimming movement by digital video recording (DVR) system and

analyzed as a function of fish length (L) and frequency (or wavelength A). Equations of the form TS —alog

(L) +Dblog (A) + ¢ were derived for their TS — length dependence. The best fit regression of TS on fork length
for black porgy was TS=20.62 log (L, m)—0.62 log (A, m) —30.68 (r*=0.77). The best fit regression of TS
on fork length for fat greenling was TS=12.06 log (L, m)—5.85 log (A, m) —22.15 (r?=0.44).

Keywords: Target strength, Fish length dependence, Split beam echo sounder, Black porgy, Fat greenling
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Fig. 1. Photographs showing the TS measurement of a live fish in an acrylic salt water tank. (a) 120kHz measuring
system, (b) digital video recording system, (¢) 70kHz measuring system, (d) calibration of split-beam echo sounder by a

standard sphere.
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Fig. 2. Photographs of black porgy (a) and fat greenling
(b), with a fishing hook connected to the dorsal part by
two nylon monofilament lines, swimming at a 110cm
controlled depth of an acrylic salt water tank.
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Table 1. Biological composition of fish species used in the target strength measurement at 70 and 120 kHz

. Fork length Body weight No. of
Common name Species
range (cm) range (g) fish
Fat greenling Hexagrammos otakii 20.6~29.0 100~245 44
Black porgy Acanthopagrus schlegeli 16.7~28.8 95~405 48
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Fig. 3. Fish length dependence of target strength for
black porgy at 70kHz (a) and 120kHz (b).
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Fig. 4. Fish length dependence of target strength for
black porgy. The backscattering cross section (o) is
normalized to the square of wavelength (A) and plotted
against the fish length (L) to wavelength ratio.
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Fig. 5. Fish length dependence of target strength for fat
greenling at 70kHz (a) and 120kHz (b).
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Fig. 8. Echogram (a), TS distribution (b), position of fish
within the sound beam (c) and echo signal (d) for the fat
greenling swimming under the controlled condition of an
acrylic salt water tank.
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