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Fig. 1 Time series of global reconstructed marine
fisheries catches from Sea Around Us (SAU) and
FAO statistical catch from 1950 to 2014

The difference between them shows the unreported catches
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Tab.1 Summary of prior distribution functions used for the parameters in the Bayesian state-space modelling

24 parameters

eI prior distribution

W EHEK R intrinsic growth rate »
iR E  carrying capacity K

T4 240 catchability coefficient ¢
JEIRZ4L  shape parameter z
LFEIRZE  process error variance o

WL ZE  observation error variance 7°

STEIEA A Lognormal (<0.978, 1.2)
SEUER/3 4 Lognormal (3.4, 1.7)

WA 4345 Inverse-gamma (0.001, 0.001)
3514545 Uniform (1, 5)

WA 4345 Inverse-gamma (0.001, 0.001)

WM 5245 Inverse-gamma (0.001, 0.001)
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Fig. 3 Kobe plots for ASM (a) and BSM (b)
The blue lines indicate the fishery status from 1975—2011, while the black dots represent estimated fishery status in 2011 by boot-

strapping (a) and MCMC method (b), the magenta dots are the median values of the black dots, and the magenta lines show the

50%, 80%, and 95% confidence intervals
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Tab.2 Estimates of biological reference points for ASM and BSM under undistorted situation

A model MSY/(x10* t) Fusy Buysy/(x10* t) Foo11/Fusy Boo11/Busy
JeP ARl = BT ASM 2.866 (0.09) 0.091 (0.41) 31.48 (0.36) 0.627 (0.20) 1.366 (0.12)
DU HRIRES SR BSM 2.836 (0.32) 0.113 (0.44) 26.75 (0.46) 0.667 (0.36) 1.324 (0.22)

e AT EAR R

Notes: numbers in brackets are coefficient of variation
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Fig. 4 Biological reference points estimated by ASM (a) and BSM (b) at different coefficient of variation levels of catch
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Comparative effects of distorted fishery data on assessment results of
two non-equilibrium surplusproduction models

ZHANGKui', LIUQun’, LIAO Baochao’, XU Youwei ',
SUN Mingshuai ', GENG Ping', CHEN Zuozhi "

(1. Key Laboratory of Open-Sea Fishery Development, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Ministry of Agriculture, Guangzhou 510300, China;
2. Fisheries College, Ocean University of China, Qingdao 266003, China,
3. Department of Mathematics and Statistics, Shandong University, Weihai 264209, China)

Abstract: Marine fisheries provide a major source of food and livelihoods for people worldwide. Fishery manage-
ment plays an important role in achieving sustainable fisheries. Catch per unit effort (CPUE) data from either fish-
ery independent or -dependent surveys are the most informative for variations in population size over time, mean-
while catches from the fishery-dependent survey are also required to assess fishing. If these data are inaccurate, the
statistical analyses would be biased, leading to mismanagement of fishery resources. However, systematic distor-
tions appeared in world fisheries catch trends. Moreover, due to lack of fishery scientific investigation, CPUE data
were mainly from commercial fishing, and influenced by spatial-temporal factors, environmental factors and also
spatial autocorrelation problem. Therefore, it is important to understand the impacts of distorted fishery data on
stock assessments. This study used catch and CPUE data of the albacore (Thunnus alalunga) fishery in the South
Atlantic. Simulations were conducted to estimate biological reference points (BRPs), i.e., maximum sustainable
yield (MSY), Busy> Fumsys B2o11/Bumsy, and Fagp1/Fysy using non-equilibrium surplus production models based on
ASPIC (ASM) and Bayesian state-space modelling (BSM). Simulations were conducted under the following scen-
arios: both catch and CPUE data are accurate; only catch data is misreporting; only CPUE data is misreporting,
and both catch and CPUE data are misreporting. Five levels (coefficient of variation, CV=1%, 5%, 10%, 20%, and
30%) of stochastic errors were superimposed on catch and CPUE data. The estimated MSY's were 2.866x10" t and
2.836x10" t, Byy;/Bysy Were 1.366 and 1.324, Fyo,,/Fysy Were 0.627 and 0.667 by ASM and BSM, respectively,
for the first scenario. Larger By (31.48x10* t) and smaller Fy;gy (0.091) were obtained by ASM. These results
indicate that this fishery was in a good condition in 2011. Overestimate By;gy and underestimate Fy;qy were ob-
tained using distorted catch and CPUE data by ASM, and distorted CPUE data made more impact than distorted
catch data. Absolute percentage bias of estimated BRPs by BSM had a tendency to increase with the stochastic er-
ror increasing, and smaller than those by ASM, especially Bysy and Fygy. BSM can deal with the stochastic er-
rors better than ASM. Therefore, BSM is suggested to be applied in fishery stock assessment when the fishery data
include stochastic error.

Key words: distorted fishery data; non-equilibrium surplus production model; Bayesian state-space modelling;
biological reference points
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