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Acoustical backscattering strength characteristics and density
estimates of Japanese common squid distributed in Yellow Sea
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Due to change of various marine environments according to seawater temperature rising, Japanese common

squid(Todarodes pacificus), which was distributed in East Sea, was recently caught in Yellow Sea during a

summer season from 2006. The fishery resources density research was carried out in Korea-China

Provisional Water Zone using trawl fishing gear and acoustics in National Fisheries Research &

Development Institute in Korea. This paper showed the analysis on the acoustical backscattering strength by

two frequencies(38kHz, 120kHz) for Japanese common squid by acoustical scattering theoretical model

based on size distribution for survey period, and estimate the density distribution for squid s integrated layer

which was extracted from any scatterers distributed in water column using two frequency difference method

which has been used to distinguish fish shoals or specific target scatterers from sound scattering layer which

is composed of various zooplankton. Furthermore, the entire range of their density estimation was suggested

using by Monte Carlo simulation under considering each uncertainty such as size distributions or swimming

angle and so on in survey area.

Key words : Japanese common squid, Todarodes pacificus, Acoustical scattering theoretical model, DWBA,
Density estimates

*Corresponding author: khlee71@nfrdi.go.kr,  Tel:82-51-720-2571,  Fax:82-51-720-2586



(Japanese common squid, Todarodes

pacificus) 1991

10

, 

1998 TAC(Total Allowable Catch)

, 

2007 TAC 

, , 

, 

.

TAC

, 

CPUE(

) , 

. , 

(Goss et al., 2001;

Kang et al., 2004; Kawabata, 2005; Lee, 2005).

, 

, 

, 

(Miyashita et al.,

1997; Kang et al., 2002)

.

10

2007 7 25 8 3 10

1 (R/V, 2,180G/T)

, 

(Scientific echo sounder;

EK500 and BI500, SIMRAD) 2 

(38kHz, 120kHz)

, (EchoView3.0,

SonaData)

. , 

CTD

(SBE 911, Sea-Bird)

.

(Target Strength)

Fig. 1. Survey area(closed circle ; haul stations) and
Korea-China Provisional Water Zone.
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Fig. 2. The shape (A) of Japanese common squid digitized and PDF (B) using swimming tilt angles to estimate theoretical
averaged TS values in relation to body length.
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Table 1. Equations for density estimates of Japanese common squid in survey area

Items(unit) Equations Remarks

Target Strength(dB) TS 20log10(L) 73.5 Kang et al., 2005
Backscattering cross section(m2) σ 4π10 7.2 L2.0

Length(cm) Weight(g) w 0.0091 ML3.2472 NFRDI, 2005
Density(g/m2) ρ (NASC/σ) w SonarData, 2000

Fig. 3. Temperature and salinity profiles at survey area.
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Fig. 4. Mantle length distribution of Japanese common
squid.
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Fig. 6. An example of extracted layer for Japanese common squid using frequency difference method.

Fig. 5. Averaged Target Strength of Japanese common
squid considered with PDF of swimming tilt angle.
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Fig. 7. Abundance distribution of Japanese common
squid in survey area.
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Fig. 8. The result of Monte Carlo simulation according to
uncertainty in abundance of Japanese common squid.
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