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Fig. 1 Total O. bartramii catch and CPUE over time
from 1994 to 2017
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Fig. 2 Distribution of the stock of O. bartramii in the Northwest Pacific Ocean and ENSO3.4 area
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Tab.1 Initial values of the surplus production model parameters r, K, ¢ under MCMC iterative calculation

PRI R ()
intrinsic rate of growth

BN R(K)
carrying capacity

LIEC:ER(0)]

catchability coefficient

BI5) i

uniform distribution U(05,1.8)
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Tab. 2 Biological reference points (BRPs) of O. bartramii fishery in the Northwest Pacific Ocean
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Fy,=0.45r
F=C/B,
E-EDSP MSY=rK/4 Fysy=r/2 Byisy=K/2
Fy,=0.45r
F=C/B,

JrEE

e SPARIRM BB E-EDSPASETHREIAF IR R B EYIHONT; MSY NICKTTRESE s CONHFINIEE : BONFIN R

Notes: SP. surplus production model; £-EDSP; environmental dependent surplus production model; £. ONI; MSY. maximum sustainable yield;

C,. catch;B,. biomass
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Fig. 3 Distributions of r, K, and q parameters in SP model (a), Ex -EDSP model (b), E.-EDSP (¢)
and E.-E~EDSP model (d)
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Tab.3 Summary statistics for the parameters of the Schaefer surplus production models for O. bartramii fishery

e parameters

B4 models r K (x10% g (x107) DIC
¥)H  mean Ji%  SD ¥JfH  mean Ji#  SD Y  mean Ji#  SD

SP 1.766 0.023 99.845 0.152 0.998 0.002 1039.1

Ex- EDSP 1.759 0.03 99.765 0.236 0.998 0.002 677.9

E,- EDSP 1.752 0.019 99.832 0.172 0.998 0.002 990.8

E,-Ex-EDSP 1.574 0.026 99.773 0.226 0.998 0.002 654.0
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Tab. 4 Fishery biological reference points estimated by SP model, Ei-EDSP
model, E-EDSP model and E -E-EDSP model in 1994-2017

A models

HMIB% i BRPs SP Ex-EDSP E,-EDSP E,-Ex-EDSP
Bysy(10° 1) 49.92 49.88 49.92 49.89
Byim(10° 1) 12.48 12.47 12.48 12.47
MSY (10* t) 44.09 43.87 43.70 39.26
Fiar 0.79 0.79 0.79 0.71
Fusy 0.88 0.88 0.88 0.79
F, 0.04 0.03 0.04 0.03
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Fig. 4 Stock status of the O. bartramii fishery from 1994 to 2017 based on SP model (a), Ex-EDSP model (b),
E,-EDSP model (c), and E-E-EDSP model (d)

The triangles are corresponding to the starting year (1994), the squares are corresponding to the ending year (2017)
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Impacts of the EI Nifio event on the population dynamics of
Ommastrephes bartramii in the Northwest Pacific Ocean

SUI Xin ', WANG Jintao ****,  CHEN Xinjun ***°,  LEI Lin ****

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. East China Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China,
3. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs,

Shanghai Ocean University, Shanghai 201306, China;

4. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China,
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Shanghai Ocean University, Shanghai 201306, China;
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Abstract: Ommastrephes bartramii is one of the important and significant economic species in the Northwest
Pacific Ocean, and the variation in biomass is susceptible to the climate change, such as El Nifio. In this study, we
assumed that the oceanic Nifio index (ONI) affected the parameters, including intrinsic rate of growth (»), carrying
capacity (K), respectively and simultaneously, of population dynamics model for O. bartramii. Thus, four surplus
production models, Schaefer’s model of surplus production (SP) and three environmentally dependent surplus
production (EDSP) models (E,-EDSP, Ex-EDSP and E,.-Ex-EDSP) were developed to evaluate the trend of the
stock dynamics of O. bartramii in the Northwest Pacific. The results showed that the Deviance Information Cri-
terion (DIC) values of three EDSP models were less than the DIC value of SP model. Moreover, the E,-Ex-EDSP
with the smallest DIC value served as the optimal model. The estimated Maximum Sustainable Yield (MSY) value
was 39.26x10" tons. From 1994 to 2017, the fishing mortality rate (F,) of O. bartramii was far lower than the tar-
get mortality rate (£,,,) and the fishing mortality rate at the level of MSY (F)gy). In 2017, the stock resources of O.
bartramii in the Northwest Pacific Ocean were less than the corresponding resources at the level of MSY (B)gy).
Currently, the O. bartramii stock in the Northwest Pacific is being overfished or was being overfished. The conclu-
sion could be used for sustainable development and management of O. bartramii in the Northwest Pacific Ocean.
Key words: Ommastrephes bartramii; El Niiio; population dynamic; surplus production model; Northwest Pacific
Ocean

Corresponding author: WANG Jintao. E-mail: jtwang@shou.edu.cn

Funding projects: National Key R&D Program of China (2019YFD0901404); National Natural Science Founda-
tion of China (41876141); Construction and Application of Natural Resources Satellite Remote Sensing Techno-
logy System (202001004)

https://www.china-fishery.cn R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

	1 材料与方法
	1.1 数据来源
	1.2 研究方法
	ONI标准差计算
	剩余产量模型建立
	似然函数
	评估渔业管理的生物参考点


	2 结果
	2.1 模型比较
	2.2 柔鱼的生物参考点和种群资源状态

	3 讨论
	3.1 先验和后验分布
	3.2 当前西北太平洋柔鱼的资源状态及管理策略
	3.3 不确定性


