KFAS #a+ e
Korean Journal of Fisheries and Aquatic Sciences

3H4#] 51(3), 338-343, 2018

Korean J Fish Aquat Sci 51(3),338-343,2018

7| UIsteL MAIX| $2 Hsjoll IS SMENEZF ARE0|(Todarodes
2

pacificus)2| 0{=lgF HES
&5%!
SAYED xIQHEHTA

Fluctuations of Common Squid Todarodes pacificus Catches in the
Northwestern Pacific under Changing Climate and Habitat Temperature

Hyejin Song
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Recently, commercial catches of the common squid Todarodes pacificus have dramatically decreased in Korean and
Japanese waters. The relationship between common squid catches and environmental factors was investigated using
squid catches, climate indices and observed seawater temperatures in Korean waters. Common squid consist of three
spawning stocks: autumn, winter, and summer. The autumn stock is the largest in Korea, and its main fishing season
appears to have shifted from September in the 1980s to October in the 1990s. We observed negative correlations
between the spring Southern Oscillation Index and Korean catches and between the winter Pacific Decadal Oscilla-
tion and Japanese catches. Despite global warming, no conspicuous increases in October seawater temperatures have
been observed at 10 and 50 m in Korean waters since the mid-1900s. Instead, the 50 m water layer of the East Sea
appears to be gradually cooling. Moreover, temperatures at 50 m in the East Sea and the South Sea were significantly
negatively correlated with squid catches in Korea and Japan, respectively. Our preliminary analysis indicates a link
between climate change, seawater temperature, and squid catches in Korean waters, which helps to inform the direc-
tion of subsequent research to identify the cause of rapid decreases in this squid resource.
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Fig. 1. Catches of common squid Todarodes pacificus. (a) Annual catches by Korean and Japanese fishers during 1969-2017 and (b) Month-
ly catches and (c) Relative frequency of monthly catches in Korean waters during 1970-2017.
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Fig. 2. Variation of October seawater temperature in main fishing and spawning area of common squid Todarodes pacificus catches in
Korean waters during 1965-2017. (a) 10 m in the South Sea, (b) 50 m in the South Sea, (¢) 10 m in the East Sea, (d) 50 m in the East Sea.
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Table 1. Monthly correlation between climate indices and common squid Todarodes pacificus catches of Korea and Japan during 1970-2017

Catch  Indices Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
AOI 0.12 022 0.04 -0.01 0.04 -005 -0.06 -0.01 -0.05 -0.21 0.03 -0.15
Korea  SOI 0.12 0.16 0.03 -0.02 -0.29* -016 -0.03 -022 -0.07 -0.09 -0.08 0.10
PDO  0.03 0.01 -0.02 0.02 0.10 0.14 -004 -009 -018 -024 -0.13 0.01
AOI 0.14 021 -015 -013  -0.05 0.08 0.09 017  -0.26 0.09 -0.056 -0.09
Japan SOl 0.06 026 0.20 0.05 -0.10 0.01 -0.10 0.11 0.03 0.06 0.19 0.12
PDO -0.44** -042* -0.38* -035° -024 -022 -0.16 -0.05 -007 -014 -020 -0.28

AO]I, arctic oscillation index; SOI, southern oscillation index; PDO, Pacific decadal oscillation index; *, P<0.05; **, P<0.01.
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Fig. 3 Cross correlation between October seawater temperature and common squid Todarodes pacificus catches during 1970-2017. Bars

indicate the coefficient, and dotted lines mean upper and lower confidence limits. (a) 50 m of East Sea and catch of Korea (b) 50 m of South

Sea and catch of Japan. CCF, cross correlation function.
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