
J. Kor. Soc. Fish. Tech., 46 (3), 239 247, 2010
DOI:10.3796/KSFT.2010.46.3.239

Fish length dependence of target strength for striped beakperch,
bluefin searobin and konoshiro gizzard shad caught in the

artificial reef ground of Yongho Man, Busan  

Dae-Jae LEE* 
Division of Marine Production System Management, Pukyong National University, Busan 608-737, Korea

Species of fish such as striped beakperch, bluefin searobin and konoshiro gizzard shad are commercially
very important due to their high demand in the Korean market. When estimating acoustically the abundance
of stocks for these species, it is of crucial importance to know the target strength (TS) to the length
dependence. In relation to these needs, the TS experiments were conducted on three different species in an
acrylic salt water tank using two split-beam echo sounders of 70 and 120 kHz. The TS for these three
species under the controlled condition was simultaneously measured with the swimming movement by a
DVR system and analyzed as a function of fish length (L) and frequency (or wavelength λ). The equation of
the form TS a log (L) b log (λ) c was derived for their TS-length dependence. The best fit regression of
TS on fork length for striped beakperch was estimated as TS 35.67 log (L, m) 15.67 log (λ, m) 46.69
(r2 0.78). Furthermore, the best fit regression of TS on fork length for konoshiro gizzard shad was shown to
be TS 25.85 log (L, m) 5.85 log (λ, m) 32.22 (r2 0.51). The averaged TS for 12 bluefin searobins
with a mean length of 24.36cm at 70 kHz was analyzed to be 41.55dB. In addition, the averaged tilt angle
obtained simultaneously by a DVR system with TS measurements for 27 konoshiro gizzard shads swimming
within an acrylic salt water tank was estimated at 2.7 .
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Fig. 1. Schematic block diagram showing the TS
measurement of a live fish swimming in an acrylic salt
water tank using 70 and 120 kHz split-beam echo
sounders with a digital video recording (DVR) system.
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Table 1. Biological composition of fish species used in the TS measurement at 70 and 120 kHz

Common name Scientific name
Length range Weight range No. of

(FL, cm) (g) fish

Striped beakperch Oplegnathus fasciatus 13.5 26.0 60 315 20
Blue searobin Chelidonichthys spinosus 19.7 27.2 98 245 12
Konoshiro gizzard shad Konosirus punctatus 17.2 20.0 70 120 27

Fig. 2. Horizontal detection width and TS values of a 23.0
mm copper sphere (TS 40.4dB) measured at the
horizontal plane of a 120 cm depth on the beam axis of a
ES120 7F split beam transducer.
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Fig. 3. Fish length dependence of TS for striped
beakperch. The backscattering cross section (σσ) is
normalized to the square of wavelength (λλ) and plotted
against the fish length (L) to wavelength ratio. 
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Fig. 5. Length dependence of TS for konoshiro gizzard
shad. The backscattering cross section (σσ) is normalized
to the square of wavelength (λλ) and plotted against the
fish length (L) to wavelength ratio.
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Fig. 6. Fish length dependence of TS for striped
beakperch and goldeye rockfish. The backscattering
cross section (σσ) is normalized to the square of
wavelength (λλ) and plotted against the fish length (L) to
wavelength ratio.
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Fig. 7. Distribution of tilt angles obtained simultaneously
by DVR system with individual TS measurement for the
konoshiro gizzard shad swimming under the controlled
condition of an acrylic salt water tank.
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Fig. 8. Echogram (A), TS distribution (B), position within
the sound beam (C) and echo signal (D) for the konoshiro
gizzard shad swimming under the controlled condition of
an acrylic salt water tank. 
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