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Tab.2 Summary statistics of the parameters for Schaefer surplus production models for S. niphonius fishery

T r K/10*t g (x107) DIC
¥I{H k= ¥I{H Ti 2% ¥ifH Ty 2%

SP 57 1.139 0.054 282.322 14.685 1.000 0.000 1 143.2
Touimar- EDSP 571 1.169 0.031 283.984 12.885 1.000 0.000 1 137.3
Toui-ap-EDSP HIE 1.147 0.050 288.194 9.966 1.000 0.000 2 140.7
Toui-Ave-EDSP Hi 71 1.166 0.034 285.118 12.280 1.000 0.000 1 132.6
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1994-2015
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Abstract: Marine environmental variable is among the important factors that affect fishery resources and fishing
ground for pelagic fishes. Stock dynamics of mackerel are greatly affected by environmental conditions. Therefore,
environmental factors should be considered in the assessment and management of mackerel resources. We assumed
that the temporal variability of spawning ground with favorable sea surface temperature of 10~19°C (Ty,;) affects
the carrying capacity (K). In order to accurately study the key month affecting the spawning of mackerel, this study
established an EDSP model using the appropriate spawning field temperature ratio of environmental factors in
March (Tsui-mar), April (Tgi-apr), and their average (Tsui-ave), respectively. In this study, three types of environmen-
tally dependent surplus production (EDSP) model were used to evaluate the population dynamics of S. niphonius:
Tsui-mar-EDSP, Tgi-ap-EDSP, and Tgi-ave-EDSP. Using Bayesian to estimate the model parameters, the results re-
vealed that deviation information criterion (DIC) values of EDSP models is dependent on the environmental factors,
such that Tgyi-mar, Tsui-aprs and Tgyiave Were smaller than DIC values of the original surplus production model (SP).
According to DIC values, the estimated Tgy;.ave-EDSP model was better than the SP and other two EDSP models,
which has the highest accuracy. In Ty ave-EDSP, maximum sustainable yield (MSY) varied from 8.125x10° to
8.371x10° t and biomass at MSY level varied from 1.429x10° to 1.455x10° t. The fishing mortality rates of S. ni-
phonius from 1994 to 2015 were much lower when compared to the target and MSY fishing mortality (Fy,; and Fysy)
and the stock biomass was higher than Bygy, thus suggesting that the mackerel was not overfished or undergoing
overfishing. The management reference points in the EDSP model for S. niphonius were more conservative when
compared to those in the conventional model. It is recommended that the future assessment and management of

mackerel in East China Sea should consider the spawning environmental conditions.
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