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Evaluation of migration level of Pacific saury in Hokkaido by standardized CPUE
Kopal MORITA*
Wakkanai Fisheries Research Institute, Hokkaido Research Organization, Wakkanai, Hokkaido 097-0001, Japan

I standardized catch per unit effort (CPUE) of stick-held dip net fishery for Pacific saury landing in Hokkaido from 1998 to
2019 with a generalized linear model for assessing the quantity of Pacific saury to migrate to fishing grounds. The estimates
of annual changes in standardized CPUE were higher than the nominal CPUE from 2005 to 2009 and lower than that after
2010. The CPUE changes in August and fishing effort by fishing vessel size class were considered as factors causing the
differences between these CPUEs. It is suggested that the nominal CPUE included these factors, and the standardized CPUE
removed them reflecting the condition that Pacific saury migrated to fishing grounds. In conclusion, the standardized CPUE
calculated in this study will be useful as an index for assessing the quantity of Pacific saury to migrate to fishing grounds.
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Fig.1 Fishing grounds of stick-held dip net fishery for
Pacific saury divided by Watanabe et al. (2004).
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Fig.2 Annual changes of migration level index.
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Cross-tabulation of the number of data between
years and months

Table 1

Year Aug. Sept. Oct. Nov. Dec.

1998 127 164 30 3 0
1999 111 203 73 4 0
2000 126 158 18 0 0
2001 162 115 17 0 0
2002 136 175 50 0 0
2003 146 151 94 2 0
2004 121 173 161 6 0
2005 133 161 110 8 0
2006 110 161 132 4 0
2007 127 129 97 5 0
2008 99 137 94 0 0
2009 142 191 55 0 0
2010 174 226 114 2 0
2011 206 214 125 16 0
2012 150 201 100 1 0
2013 143 261 138 0 0
2014 130 206 82 11 0
2015 172 300 122 9 0
2016 139 227 99 1 0
2017 114 220 201 14 0
2018 134 162 115 8 0
2019 75 243 188 23 0
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Fig.3 Effect of sea surface temperature at fishing ground for
the GAM.
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Fig.4 Fishing area defined by Hashimoto ef al. (2019) (a) and that applied for CPUE standardization

in this study (b).



Table 2 Comparison of BIC for models
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Year Month Area  Sst

Grt  Year*Month Year*Area Year*Sst Year*Grt Month*Area Month*Sst Month*Grt Area*Sst Area*Grt Sst*Grt Intercept BIC ABIC

+ + + + + +
+ + + + + +
+ + + + + +
+ + + + + +
+ + + + + +

+ + + 0.04941  21227.3 0.0
+ + + + 0.02053  21231.2 3.8
+ + -0.08950 21234.9 7.5
+ + + -0.18649 212352 7.9
+ + + 0.19718 212382 10.8

+ : The explanatory variable included in the each model
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Fig.5 Histogram of residuals (a) and Q-Q plot (b) for the best model.
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Fig.6 Annual changes of nominal CPUE and standardized CPUE. Gray zone represents 95%
bootstrap confidence interval for standardized CPUE.

Table 3 Comparison of BIC for models excluded each explanatory variable from the best model

The removed variable ~ Year Month Area  Sst

Grt  Year*Month Month*Area Month*Grt Area*Sst Area*Grt BIC ABIC

Best model + + + + +
Sst + + + +
Area + + + +
Grt + + + +
Month + + + +

+ + + + 212273 0.0
+ + + 21254.6 27.2
+ 21316.5 89.2

+ + 21808.7 5813
+ + 227159 1488.6

+ : The explanatory variable included in the each model
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Fig.7 Annual changes of CPUE (a) and fishing effort (b) by month of stick-held dip net fishery for Pacific saury from

1998 to 2019.
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Fig.8 CPUE (a) and annual changes of fishing effort from 1998 to 2019 (b) by fishing vessel size class of

stick-held dip net fishery for Pacific saury.
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Fig.9 Annual changes of monthly fishing effort by landing region of stick-held dip net fishery for Pacific saury by

large class vessels (>100 GRT) from 2005 to 2019.
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Fig.10 Annual changes in monthly fishing ground of stick-held dip net fishery for

Pacific saury by large class vessels (>100 GRT) from 2005 to 2019 in Japan.
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