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Fig. 1 Map of surveyed area of Haizhou Bay
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Tab.1 Design of sub-models of management strategy evaluation

TR Dise (ot any
sub-model function model design
(il AR S) 1 22 AR BT 485 R B P 4 U 2 R A Y
operating model simulate the population dynamics age-structured model assuming state of equilibrium
Uit RS WL 72 FINEHE LI 72
connection model simulate the data observation process and management implementation introduce bias into data observation
R SRR A Y AL VTA R 57 S ) s I RV A B SR W Ak S 5 PR )

management procedure model _simulate the evaluation and determination of harvest control rules

set catch limit based on management procedure
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Tab.2 Four management procedures used in management strategy evaluation

BB N HEWE L il BN
MP MP property harvest control rule
CurE BT TRFF LTI #5552
effort-based maintain current effort level
CurE75 ETHIE PREF AT 5555 IR M 75%
effort-based maintain 75% of current effort level
matlenlim ETHK o B e BV 2R R e A S A R E
length-based adjust the gear selectivity ogive to match the maturation ogive
minlenLopt TR R R X L e 3 1 A A e 2R B P R A ) BT A K

length-based

adjust the gear selectivity ogive curve to reach the optimal length
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Tab. 3 Initial parameters of four species after tuning

16 58 HIgh S B
ki /R asty/i v WZEE
species equilibrium initial confidence
recruitment biomass deviation

HRAE 463 692 53.02 0.06
Pampus argenteus
N 3229194 75.95 0.44
Larimichthys polyactis
KNt 349 040 3321 0.88
Hexagrammos otakii
I 441 387 86.53 0.20

Saurida elongata

WA AEMP - v B2 A 55 im 5 s Ry o R Rl R 4k
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Fig.2 Trade-off between productivity and sustainability of four species managed by four tested data-limited MPs

(a)(b)Pampus agenteus; (c)(d)Larimichthys polyactis; (e)(f)Hexagrammos otakii; (g)(h)Saurida elongate
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Fig. 3 Boxplots of final SSB levels of four species managed by data-limited MPs

(a) Pampus agenteus; (b) Larimichthys polyactis; (c) Hexagrammos otakii; (d) Saurida elongate. Ticks of the X-axis from 1 to 4 represent

MP “curE”, MP “curE75”, MP “matenlim”, and MP “minlenLopt”, respectively. Grey shades represent the confident interval of cur-

rent SSB level, points and whiskers of boxplots from top to bottom represents 90%, 75%, 50%, 25%, 10% respectively, the same be-

low
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Fig. 4 Boxplots of final yield levels of four species managed by data-limited MPs
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Management strategy evaluation of fishery stocks in Haizhou Bay based on
Data-Limited Methods

SUN Ming ', ZHANG Chongliang ', LI Yunzhou', XU Binduo', XUE Ying', REN Yiping "'
(1. College of Fisheries, Ocean University of China, Qingdao 266003, China;

2. Qingdao Laboratory for Marine Fisheries Science and Food Production Processes,

National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: Data-limited stock assessment with Data-Limited Methods (DLMs) is capable of evaluating and man-
aging data-limited fisheries and widely used in the world. Fisheries in China are at high risk of overfishing but
meanwhile subject to limited data, which makes DLMs the optimal scientific advisory tools to support manage-
ment. However, DLMs are rarely studied and implemented in China. In order to examine the effectiveness of
DLMs in China, the present study conducts management strategy evaluation (MSE) with four data-limited man-
agement procedures (MPs) on silvery pomfret (Pampus argenteus), small yellow croaker (Larimichthys polyactis),
greenling (Hexagrammos otakii), and lizardfish (Saurida elongate) from Haizhou Bay. According to the results,
MPs based on DLMs are proved to be sustainable fisheries management methods by effectively enhancing the
spawning stock biomass of overfished stocks while maintaining a considerable level of yield. The length-based
MPs (matlenlim and minlenLopt) outperformed the effort-based MPs (CurE and CurE75) with better trade-offs
between yields and overfishing. The results also suggest that, with the implementation of DLMs, the overfished
status of silvery pomfret and greenling can be improved, and the lizardfish stock can be better exploited. DLMs
with the small yellow croaker stock are subject to fluctuation and uncertainty. In general, DLMs have broad applic-
ation prospect in China.

Key words: fishery; sock assessment; management strategy evaluation (MSE); Data-Limited Methods (DLMs);
Haizhou Bay
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