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We measured the target strength according to the swimming tilt angle and size change for Pacific herring at the frequency

of 70 kHz as the basic database in order to estimate its abundance as well as density in the survey area using the hydroacoustical

method. The number of the sample used in this study was 14 individuals, and its size distribution by fork length ranged

between 20.3 and 29.8 cm and wet weight was measured between 187.6 and 269.9 g. The variation of TS according to

the swimming angle (-30~30°) was measured between 10.3 and 18.8 dB in frequency range, the highest value was measured

at head-down of Pacific herring in the tilt angle range between 5 and 9 deg. of its swimbladder. The relationship between

TS-FL of herring was the same as TS =20log;o (FL) - 66.79 when its swimming tilt angle in the daytime (3.8 £ 6.0°)

and nighttime (-3.2 £ 13.6°), respectively.
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Table 1. Summary of system calibration at 70 kHz

S 70 kHz Tjolo] ot
o] Tl Q= ARolch wheby K gl oA
o8t 70 kHz k= thofo] chat Foje] £
| wht TS sjostarat sjeict.

Frequency (kHz) 70

Two-way beam angle (dB) -21.0
Receiver bandwidth (kHz) 4.69
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Fig. 1. Block diagram of system composition and experiment method to measure TS of Pacific herring.
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Fig. 2. X-ray image of Pacific herring (Clupea pallasii). The swimbladder angle was indicated the tilt angle of swimbladder, centerline

between anterior and posterior margins according to the fish body.
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Table 2. Summary of TS estimates by previous studies for herring from TS= 20log;y(FL)+TScm

Frequency (kHz) TScm Area Source
38 -64.6 Norwegian Fjord Ona et al.,, 2001
-67.3 Ona, 2003
-71.1 Misund and Beltestad, 1996
-69.4 Iceland Halldorsson and Reynission, 1983
-67.1 Reynisson, 1993
-71.3 N.E. Atlantic Edwards et al., 1984
-72.1 Shetland island Foote et al., 1986
-67.8 Baltic Didrikas and Hansson, 2004
-63.9 N. Baltic Peltonen and Balt, 2005
70 -69.9 Baltic Rudstam et al., 1988
120 -66.0 N.E. Pacific Thomas et al., 2002
H Ao A H4HHS o]-&6fo] FFulr 70 kHzol| o 7141 Orangy roughy (Hoplostethus atlanticus)s Yo%)
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49l _71.1 dB (Misund and Beltestad, 1996), Iceland |
9] 7L, F=ul<= 38 kHzol|A] -69.4 dB (Halldorsson and
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Atlantic d|19] 749, Fulg> 38 kHzol|A -71.3 dB
(Edwards et al., 1984), Shetland island &}j} 2] 73 S+
4= 38 kHzo||A] -72.1 dB (Foote et al., 1986)°]ith
Baltic 3910 7. Zulz: 38 kHzol|A] -67.8 dB
(Didrikas and Hansson, 2004), 5214~ 70 kHzo|| 4] -69.9
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EA UEbTE 2 detollAs S5 AIE ARESH
ojfroll 7|27} EjtEo] Q& 7HsAde] e, Fol=
7ol B SAS 7HAAL Qe 52 A A
S0 a7} Leh] djzoll TSEEe] Akol& vrehd

Ao mejg 4 ek olsk fAR 187 S4S

-

= M= destd 7127 Fh=a A z2]9] e}
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