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Fish length dependence of acoustic target strength for
12 dominant fish species caught in the Korean waters at 75 kHz

Dae-Jae LEE*

Department of Marine Production System Engineering, Pukyong National University, Busan 608-737, Korea

Acoustic target strength (TS) of 12 commercially important fish species caught in the Korean waters had been
investigated and their results were presented. Laboratory measurements of target strength on 12 dominant fish
species were carried out at a frequencies of 75 kHz by single beam method under the controlled condition of the
water tank with the 241 samples of dead and live fishes. The target strength pattern on individual fish of each
species was measured as a function of tilt angle, ranging from —45° (head down aspect) to +45° (head up
aspect) in 0.2° intervals, and the averaged target strength was estimated by assuming the tilt angle distribution as
N (—5.0°, 15.0°). The TS to fish length relationship for each species was independently derived by a least —
squares fitting procedure. Also, a linear regression analysis for all species was performed to reduce the data to a set
of empirical equations showing the variation of target strength to fish length and fish species. An empirical model
for fish target strength(7S, dB) averaged over the dorsal aspect of 158 fishes of 7 species and which spans the fish
length(Z, m) to wavelength(A, m) ratio between 6.2 and 21.3 was derived: 7S=27.03 Log(L) — 7.7Log(A) — 17.21,
(r*=0.59).
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Table 1. Biological composition of fish species used in the experiment at 75 kHz

Common name Species Length range(cm) Weight range(g) No. of fish
Chub mackerel” Scomber japonicus 26.2-38.3 215- 950 35
Japanese horse mackerel” Trachurus japonicus 16.8 ~34.3 90— 635 27
Large yellow croaker? Larimichthys crocea 243 -37.6 198 - 810 31
Pacific herring” Clupea pallasii 19.3-26.0 100 - 235 9
Silver pomfret” Pampus argenteus 16.9-24.8 130 - 465 27
Red seabream snapper” Pagrus major 19.4-425 205-1,570 10
Konoshiro gizzard shad" Konosirus punctatus 18.7-26.0 95— 235 13
Black scraper” Tramnaconus modestus 24.7-38.6 230- 755 29
Spotted mackerel” Scomberomorus niphonius 37.8-54.5 490 - 1,325 20
Tanaka's snailfish? Liparis tanakai 44,5-51.5 1,020 - 1,050 16
Japanese flying squid® Todarodes pacificus 22.5-26.1 275—- 380 14
Japanese spineless cuttlefish? Sepiella japonica 79-163 62— 540 10

1) fork length, 2) total length, 3) mantle length
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Fig. 2. Averaged target strength patterns for spineless
cuttlefish (A) and flying squid (B) at 75 kHz.
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Table 2. Linear regression equations for the relationship between mean target strength and fish length for 12 species at 75 kHz

TS equation TS=alog(L)-b TS =20 log(L) — b

Species a b r bao r

chub mackerel 28.6 83.2 0.68 69.9 0.64
large yellow croaker 19.6 68.4 0.52 68.8 0.54
silver pomfret 28.4 94.4 0.38 82.9 0.23
Japanese horse mackerel 243 76.1 0.93 69.7 0.84
spotted mackerel 319 96.9 0.58 76.9 0.50
black scraper 26.8 82.8 0.70 722 0.53
Tanaka's snailfish 35.5 99.0 0.56 72.9 0.43
konoshiro gizzard shad 31.2 87.7 0.82 71.9 0.64
red seabream snapper 18.9 67.1 0.80 68.9 0.70
Pacific herring 283 83.1 0.54 71.5 0.46
Japanese flying squid 49.0 105.9 0.35 65.5 0.24
Japanese spineless cuttlefish 31.2 70.8 0.96 57.7 0.81
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