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Abstract

The investigation to evaluate the possible effects of fish behaviour on acoustic target
strength was carried out during the 1997 and 1998 hydroacoustic-demersal trawl surveys in
the southern waters of Korea.

The swimming speed and the target strength of individual, acoustically resolved fishes
swimming through the sound beam were measured using the split-beam tracking method on
board R/V Kaya.

The results obtained can be summarized as follows :

1. The alongship and athwartship angles between —3 dB points of a hull mounted 38 kHz
split beam tranducer used in these surveys was 6.76° and 6.74° respectively, and the equal-
energy contour obtained from the measured beam pattern showed approximately the circular
pattern.

2. The swimming speed measured off the south coast of Sorido in 23 January 1997 ranged
0.10 to 0.80 m/s with the average swimming speed of 0.36 m/s, and the target strength ranged
—64.8 to —31.7 dB with the average target strength of —52.7 dB. The most dominant species
sampled in this survey area were Japanese scaled sardine, Sardinella zunasi and Konoshiro
gizzard shad, Konosirus punctatus, respectively.

3. The swimming speed measured off the east coast of Kojedo in 24 March 1997 ranged 0.10
to 1.10 m/s with the average swimming speed of 0.40 m/s, and the target strength ranged —
64.8 to —51.5 dB with the average target strength of —59.2 dB. The most dominant species
sampled in this survey area were Swordtip squid , Photololigo edulis, Konoshiro gizzard shad
and Japanese flying squid, Todarodes pacificus, respectively and the swimming activity of
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these species seems to be controlled at speeds between 0.20 and 0.60 m/s.

4. The swimming speed measured the south coast of Kojedo in 25 March 1997 ranged 0.10 to
1.40 m/s with the average swimming speed of 0.51 m/s, and the target strength ranged —64.3
to —47.7 dB with the average target strength of —55.1 dB. The most dominant species
sampled in this survey area were Swordtip squid, Blotchy sillago, Sillago maculata and
Japanese scaled sardine, respectively and the swimming activity of these species seems to be
controlled at speeds between 0.20 and 0.70 m/s.

5. The swimming speed measured during morning twilight in the southeastern water of
Cheju Island in 11 July 1998 ranged 0.20 to 1.0 m/s with the average swimming speed of 0.53
m/s, and the target strength ranged —65.0 to —47.0 dB with the average target strength of —
57.1 dB. The most dominant species sampled in this survey area were Swordtip squid, Black
scraper, Thamnaconus modesutus and Japanese flying squid, respectively and the tilt angle
ranged —28°to +2° with the average tilt angle of —8.1° showing the downward migration.
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Fig. 1. Fish tracking stations occupied in the
southern waters of Korea during the 1997
and 1998 surveys.
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Fig. 2. Measured two-way directivity patterns of the 38 kHz hull mounted transducer on “KAYA".
(A) Alongship direction (B) Athwarship direction
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St

Fig. 3. The fish tracking results derived from the echogram obtained in 24 March 1897 using the EP 500

echo processing system.
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Table 1. The composition of dominant species collected in demersal trawl stations of the southern waters

of Korea during the 1997 and 1998 surveys

Trawl Station

Scientific name < Korean name>

a b c d
Lophiomus setigerus <o}# > 17.05 8.01 7.88 5.35
Todarodes pacificus <A 274 o} > - 8.64 6.67 19.14
Scomberomorus niphonius < x| > 0.45 0.42 11.40 -
Eopsetta grigorjewi < B7}Au] > 0.13 0.28 0.35 -
Branchiostegus japonicus < & > - - - 2.97
Johnius belengerii <9V e] > 0.12 2.01 8.45 -
Lepidotrigla microptera <@7}¢] > - 0.27 0.53 -
Paralichthys olivaceus <d x] > 2.30 - 7.68 -
Scomber japonicus < 11591 > 5.21 0.27 1.58 0.26
Pampus argenteus < ¥ o] > 22.68 1.08 2.14 —
Thamnaconus modesutus < '%Z ] > 0.05 - - 31.24
Liparis tanakai < &3] > 10.25 - - —
Lepidotrigla microptera<'@7}o] > - — — 1.78
Photololigo edulis < A B%F71 > - 44.90 8.32 34.35
Heterodontus japonicus <33 ©]’3¢] > — - - 1.16
Sardinella zunasi < ¥ o] > 315.45 0.15 2.69 —
Platycephalus indicus < %] > - 0.34 4.76 -
Conosirus punctatus <A o] > 293.88 8.99 1.14 —
Hippoglossoides pinetorum < §-7}#o] > 0.10 1.05 1.53 -
Hemitripterus villosus <A 71 > 0.17 0.15 — —
Glyptocephalus stelleri< 7] &7} Av] > 0.95 0.13 - -
Zoarces gilli< %7} A > 0.13 0.74 0.15 —
Zeus faber <@ 317} > - — 2.35 0.13
Trichiurus lepturus < 24X > - 0.38 041 -
Doederleinia berycoides <21 > — 0.23 1.68 12.55
Sephyraena pinguis < A 1.7] > - - 1.39 0.87
Lateolabrax japonicus < ] > - - 2.70 —
Pagrus major< %E> — — — 16.77
Kareius bicoloratus < & 7}Ata] > - 0.98 1.06 —
Pleuronectes yokohamae < F-A 7} Av] > — 2.00 35.45 -
Portunus trituberculatus <E#H > - 1.30 1.40 —
Urolophus aurantiacus< @7} 2.2 > — - 36.77 -
Hexagrammos otakii < 3 x| v} > - 0.45 1.37 -
Sillago maculata<'‘ad R 29 > 0.54 1.59 3.33 —
others 0.15 — 15.63 2.50
Total Catch(kg) 668.61 84.36 168.48 129.07
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Fig. 4. The swimming speed(A) and target strength
(B) measured by tracking of acoustically
resclved fishes off the south coast of Sorido
in 23 January 1997.
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Fig. 5. The swimming speed(A) and target strength
(B) measured by tracking of acoustically

resolved fishes off the south coast of Kojedo
in 24 March 1997.
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Fig. 8. The swimming speed(A) and target strength (B) measured by tracking of acoustically resolved fishes
off the south coast of Kojedo in 25 March 19987.
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Fig. 7. The fish tracking results derived from the echogram obtained in 11 July 1998 using the EP 500 echo
processing system.
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Fig. 8. The swimming speed(A) and target strength
(B) measured by tracking of acoustically
resolved fishes in the southern waters of
Korea in 11 July 1998.
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Fig. 9. A histogram of tilt angle estimated by
tracking of acoustically resolved fishes in
the southern waters of Korea in 11 July
1998.
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