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Fig. 1 Thefrequency distribution of residual of dependent variable for Katsuwonus pelamis
in the west-central Pacific Ocean from 1998 to 2013 and its distribution tests
a. Frequency distribution of residual of dependent variable; b. Normal g-q plot of residual of dependent variable.
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Tab.1 Summary of analysis of deviance for generalized additive model (GAM) and goodness-of-fit statistics for
the GAMsfitted to the Katsuwonus pelamis catch rate data in the west-central Pacific Ocean

7R A AR AR 229
explaﬁ?jri \iriable A of F r AlC R cumulatiixtﬁjriteﬂjﬂatﬁnmdeviaIion
JCEL null - - - - -
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+4i B +latitude - - - 10114.84 0.109 1.1
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+SSH 2.78 23.61 3.38e-15 5464.99 0.674 67.5
+ONI 2.80 3.19 0.016 5459.20 0.675 67.6
+Chl-a 1.95 14.93 1.0e-07 5427.23 0.677 67.9
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Fig. 2 Effects of spatial-temporal and environment factors on Katsuwonus pelamis CPUE derived
from the GAM analysis in the west-central Pacific Ocean
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I nfluence of environmental factors on the abundance of skipjack tuna
(Katsuwonus pelamis) in west-central Pacific Ocean determined using
different models
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Abstract: Correlations of the catch per unit effort (CPUE) (based on the catch data of skipjack tuna, caught using
the purse seine technique in the west-central Pacific Ocean) with spatial-temporal factors (year, month, latitude,
and longitude) and environmental factors (sea surface temperature, SST; sea surface height, SSH; oceanic nino
index, ONI; and chlorophyll-a, Chl-a) were analyzed, and the relative importance of CPUE was estimated using
two different types of models (Generalized additive model: GAM, and Boosted regression tree: BRT). The results
showed that longitude is the most important factor in determining the importance of CPUE using GAM, account-
ing for more than 50% of the total CPUE, while latitude, year, and month had decreasing importance in the order
mentioned. SSH is the most important environmental factor in GAM, and ONI, SST, and Chl-a are less important
in determining the importance of CPUE. The result of BRT was similar to that of GAM; longitude is the most
important spatial-temporal factor, accounting for 60% of the total importance of CPUE, while year, latitude, and
month were of less importance, with their importance decreasing in the order mentioned. ONI is the most impor-
tant environmental factor in BRT, followed by SSH, SST, and Chl-a, in that order. In conclusion, the two types of
models can effectively reflect the influence of CPUE. ENSO induced oceanographic variation will change the
abundance distribution of skipjack tuna; so, ONI should be included in fishery forecasting models to improve the
accuracy of prediction in future.
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