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Environmental affects catch of the Japanese Spanish Mackerel Scomberomorus niphonius

fishing in the jigging and trap-net fishery
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Table 1 Catch data used in the study
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] Number Fishing Total catch ~ Average SD
Fishery Year )
of fishermen days* (kg) (kg/day) (kg/day)
Jigging 2008-2012 3 857 37110 43.4 47.5
2013-2017 3 760 37887 49.8 53.9
2018-2022 3 659 20426 30.8 32.4
Trap-net ~ 2008-2012 1 295 (1127) 17635 65.8 178.1
2013-2017 1 349 (1065) 23403 67.6 135.1
2018-2022 1 465 (955) 33140 69.3 178.7

* () include no catch days.
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Table 2 Explanatory variables in the catch models

Fishery  Model Explanatory variable Category
Jigging  log (Catch)
Temp30m Continuous variable (12.534 to 25.733)
Sal30m Continuous variable, (33.118 to 34.752)
Moon Continuous variable, (0 to 1)
Wind_speed Continuous variable, (1.4 to 13.4)
Tide 3 categories (kosio, nakasio, 0sio0)
Wind_direction 4 categories (N, E, S, W)
Year 15 categories (2008 - 2022)
Month 11 categories (1 -5, 7 - 12)
Fishery 3 categories (A, B, C)
Trap-net  logit(n)
Temp30m Continuous variable (12.606 to 28.409)
Sal30m Continuous variable, (32.870 to 34.832)
Moon Continuous variable, (0 to 1)
Wind_speed Continuous variable, (0 to 13)
Tide 3 categories (kosio, nakasio, 0si0)
Wind_direction 4 categories (N, E, S, W)
Year 15 categories (2008 - 2022)
Month 12 categories (1 - 12)
log (Catch)
Temp30m Continuous variable (12.606 to 23.513)
Sal30m Continuous variable, (33.449 to 34.832)
Moon Continuous variable, (0 to 1)
Wind_speed Continuous variable, (1.2 to 11.7)
Tide 3 categories (kosio, nakasio, 0si0)
Wind_direction 4 categories (N, E, S, W)
Year 15 categories (2008 - 2022)
Month 11 categories (1 - 8,10 - 12)
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s(Wind_speed) + Tide + Wind_direction + Year +
Month + Fishery
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logit(r) = o+ Temp30m + Sal30m + Moon +
Wind_speed + Tide + Wind_direction +
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Table 3 Output for the selected optimal models. /JAIC indicates the increment in AIC if the explanatory is removed from

optimum models.
. Jigging Trap-net Trap-net
Explanatory variable )
log(C) logit(n) log(C)
Optimum model AIC 6613.3 3252.4 3816.3
Temp30m /JAIC =29.87 ZAIC=0.10
Sal30m AAIC =373 AAIC =210
Moon /JAIC =10.60 AAIC = 14.49 /JAIC = 18.06
Wind_speed
Tide /AIC = 2.22
Wind_direction /IAIC = 4.08
Year /JAIC = 53.34 /AIC =211.31 /JAIC =5.08
Month /JAIC = 25.46 /JAIC = 694.71 /JAIC = 40.44
Fishery AAIC =21.75 — —
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Fig.1 Relationship between expected catch amount and the temperature (7emp30m) and salinity (Sa/30m) for the jigging

and trap-net. The response scale reflects natural log-transformation. Dotted lines represent 95% confidence intervals.

A straight line represents an additive effect of zero.
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Fig.2 Relationship between expected catch amount and the ratio of the illuminating area of the moon (Moon), wind

i)

2)

3)

4)

5)

direction (Wind_direction) for the jigging and trap-net. The band in the box is the median values and the bottom and

top of the box are the lower and upper quartiles, respectively. The ends of the whiskers the 1.5 interquartile range and

plots depicted as open circle designate the outliners.
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