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Fig.1 Spawning ground and feeding grounds of Pacific stock for Scomber australasicus
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Tab.1 Correlation analysis between sea surface temperature of spawning

and feeding grounds and resources in each month

R H {3 Month
Sea surface temperature 1 2 3 4 5 6 7 8 9 10 11 12
SST1 0.19 0.34 o0.01 0.17 0.21 0.22 0.21 0.42 0.28 0.09 0.16 0.19
SST2 0.6 0.26 0.01 0.26 0.48 0.23 0.02 0.11 0.07 0.02 0.28 0.58
SST3 0.5 0.37 0.26 0.24 0.52 0.43 0.07 0.08 0.18 0.3 0.15 0.27
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Tab.2 Results of each models

it Wi 7 B 5K . , AR
Model Response function Average error
B 1
Mool 1 B(1+1) =19861.437EXP(0. 0131) - 19544.720 ~0.013  250.230 18.65%
B 2
Model 2 B(t+1) =(309.000 —46.840 x SST1 ) EXP( -0.099z) +46.840 x SST1 0.099 4.650 28.53%
KL 3 }
Model 3 B(t+1) =(309.000 —44.629 x SST2) EXP( —0. 089t) +44.629 x SST2 0.089 3.955 28.93%
A 4 < .
Model 4 B(t+1) =(309.000 —43.841 x SST3) EXP( —0.090¢) +43.841 x SST3 0.090 3.945 29.46%
iR 5
Model 5 B(t+1) =(309.000 —55.209 x TR) EXP( —0.127¢) +55.209 x TR 0.127 7.004 33.79%
B 6 B(t+1) =(309.000 —224.427 x SST1 + 182.049 x SST2 +13. 187 x bgl—:_si%7227
M%jl 6 SST3 -33.412 x TR) EXP( —0.262¢) +224.427 x SST1 - 182.049 x 0.262 b3_— _3 '452 26.51%
o SST2 —13. 187 x SST3 +33.412 x TR o
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x3 2013 52014 FEMEBKFFEHRTFEEHN
Tab.3 The predicted biomass of spotted mackerel for the Pacific stock in 2013 and 2014

B SSTLH T SSI2fy  ETFSST3R ETTRM
PP B GM(1,2) GM(1,2) GM(1,2) GM(1,2)
) ] GM(1,1) GM(1,2) GM(1,2) GM(1,2) GM(1,2) GM(1,5)
Predicted biomass Based on Based on Based on Based on
SST1 SST2 SST3 tidal range
2013 AR5 Y55 T
The predicted biomass in 2013 838.95 810.26 768. 438 784.87 498.39 792.62
2014 4FFE Y5 T
The predicted biomass in 2014 896.34 822.01 788.65 767.36 936. 88 1 052.95
441522 Average error/ % 6.72 3.73 4.41 4.78 29.56 19.38
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Fig.2 Catch of spotted mackerel for the Pacific
stock from 1982 to 2014
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Abstract; GM (1, n) is established by the Spotted mackerel (Scomber australasicus) resources of the Pacific
group which is supplied by Japan$ central fisheries research institute from 1995 to 2012, combined with the
sea surface temperature (SST) of spawning and feeding ground and tidal range. There are six models: GM
(1,1) without environmental factor; four GM (1,2) models established by the SSTs of the feeding ground
(140°E - 160°E,35°N - 50° N, SST1), spawning groundl (130°E - 132°E,30°N - 32°N, SST2),
spawning ground2 ( 138°E - 141°E ,34°N -35°N, SST3) and tidal range of Kuroshio; GM (1, 5) established
by all the factors. The average error of each model is 6. 72% , 3.73% , 4.41% , 4.78% , 29. 56% and
19.38% respectively. The results show that the GM models based on feeding and spawning grounds
temperature have a high accuracy in the spotted mackerel resource forecast, and can be used into more
researches. By analyzing the gray parameters @ and b, it is concluded that the SST2 and SST3 are the most
restrictive to the model, which means the fluctuation of those factors had the greatest effect on the amount,
and the temperature of spawning ground has a high correlation with the resources. When compared with the
optimum temperature, it is presumed that the mackerel resources in the appropriate temperature range can
increase with the temperature of the spawning ground. The global warming and gradual increase of SST are
likely to have a positive effect on the spotted mackerel stock.

Key words: GM model; Scomber australasicus; The Pacific stock; sea surface temperature of spawning

ground ; tidal range of Kuroshio
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