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Density Estimation of Japanese Common Squid Todarodes pacificus Using

Multi-frequency
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The Japanese common squid Todarodes pacificus is one of the fish species within the total allowable catch (TAC)
system which requires further investigation. In this study, the acoustic survey method was used to analyze the dis-
tribution of the Japanese common squid Todarodes pacificus across all the seas of South Korea. The sea area within
Korea was investigated using the research vessels 20, 21, and 22 of the National Institute of Fisheries Science. The
acoustic surveys were carried out from July to September 2019 and February to May 2020. The acoustic systems used
in the survey had frequencies of 38 kHz and 120 kHz (EK60, EK80, Simrad, Norway) of the split-beam scientific
echosounder. The results showed that, in spring, 277 m?/nmi? was the highest in the east sea area, and the same in
the summer season 880 m?/nmi” was the highest in the east sea area. In autumn, the highest nautical area scattering
coefficient (NASC) value was observed in the coastal portion of the south sea, and in winter, the NASC values were
generally low in all the sea area.
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ghdbelA o= ok 1l s o8k e A
8h5t 028 Toket 4 gl To] ITh(Hwang et al., 2002;
Kang et al., 2004; Yang et al., 2014; Yoon et al., 2014; Han et
al., 2017). FUoI A 45 G52 o] alo] 9 Aoje] B 2 1)
T Ao W3 AFE0] AP L Qlrh(Lee et al., 2009; Lee
etal., 2017).
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ZAbol| ARESE SFFAIAELS split beam HH4] 2] EK60 (18,
38,70, 120, 200 kHz)¥} EK80 (18, 38, 70, 120, 200, 333 kHz)
ool A 7|(Simrad, Norway)& o1 881] 328 4
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Table 1. Survey area and period

5::: :I‘ roh Year Month Survey area
2019 July, Aug., Sept. South
th )
Tamgu 20 2020 Apr. Southwest sea
Tamgu 21 2019 Aug. South, East South,
2020 Feb., Mar., Apr., May  Southwest sea
Tamgu 22 2019 Sept. East South,
2020 Feb., Apr., May Southwest sea
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Fig. 1. Acoustic survey line and survey area.
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Fig. 2. Data flow and echograms of acoustic data noise removal.

AFQ Ao]9] o AT E Helslr] aliAE Ful 38, 70,

120 kHzol| tjet ot 54 Bl Aol & ulefstoiof gt of

Table 2. Parameters to remove background noise

Frequency 38kHz 70kHz 120 kHz
Horizontal extent (ping) 20 20 20
Vertical units samples samples samples
Vertical extent (samples) 5 5 5
Vertical overlap (%) 0 0 0
Maximum noise (dB) -125 -125 -120
lr\glt?ér?gm%lgnal to-noise 10 10 10
Table 3. Parameters to remove impulse noise

Parameters Values
Exclude above Surface
Exclude below Bottom
Exclude below threshold (dB at 1 m) -150
Vertical window units Samples
Vertical window size (samples) 5
Horizontal size (pings) 5
Threshold (dB) 10

Noise sample replacement value Mean
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Table 4. dB-difference range by survey period

Survey Survey dB-difference

vessel period 120-38 kHz 70-38 kHz
2019.07 -0.28~2.58 -4.89~-1.32

20 2019.08 -0.99~2.58 -4.89~0.43
2019.09 -1.04~1.07 -3.01~-0.36
2020.04 0.12~0.86 -2.74~-1.82
2019.08 -2.34~-1.40 -1.21~-0.39

21 2020.03 -0.09~0.86 -2.74~-1.55
2020.04 -0.89~2.58 -4.89~-0.56
2020.05 -0.65~0.86 -2.74~-0.86
2019.09 -1.04~2.58 -4.89~-0.43

o0 2020.02 -0.99~0.12 -1.82~-0.43
2020.04 -2.58~-1.53 -4.89~0.25
2020.05 -0.83~0.86 -2.74~-0.63
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Fig. 4. Spatio-temporal distribution of Japanese common squid To-
darodes pacificus by acoustic survey.
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oflA= dAH o= B2 E2 5 ettt FAA 7|0 A
0] 9] NASC E-2= A -3 3| o) A] 1,660 m¥nmi20 2 714
=7 Yebgth B4 A7)0 NASC £ HAL ol 3| oo A]
29 m*nmi* . &2 7P A Uebg o, o Al Hot A A
© 2 NASC 2A eyttt
XS EES 0|8% AT AHE MEUH 22

Ae EES o] &oto] At AeAolo) R g AdERE U
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Fig. 5. Catch distribution of Japanese common squid Todarodes
pacificus by trawl.
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Table 5. Result of catching Japanese common squid Todarodes
pacificus using trawl survey

Season Individual (ind.) Sampling weight (kg)
Spring 4715 120.3
Summer 265 51.5
Autumn 287 33.6
Winter 126 26.5
Total 5,393 2321
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