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Fig. 1 Statistics of catch and standardized CPUE of Portunus trituberculatus the Northern East China Sea from 2001 to 2020
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Table 1 The prior probability distribution of the parameters r, K, and ¢ in the surplus production model
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Fig. 3 The posterior probability distribution of the base scheme and the sensitivity analysis scheme
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Table 2 The estimated values of model parameters

UES S FHME 2. 50 i B 50 %6 5Pk 97. 5% i i
Scenario Parameter Median 2. 5%quantile 50 % quantile 97. 5%quantile
r 0.192 0. 160 0. 190 0. 235
HEWE R
- K/10' t 503. 38 414.16 511. 85 547. 94
Base scenario
q 0. 002 0. 002 0. 002 0. 003
r 0. 194 0.162 0.191 0. 240
HURPESM BT 7% 1
L . . K/10' t 504. 23 416. 67 513. 56 548. 66
Sensitivity analysis scenario
q 0. 002 0. 002 0. 002 0.002
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Table 3 Biology reference points estimated under two scenarios

UES E 2 FHE 2. 50K 5007 hr %K 97. 5 %L
Scenario Parameter Median 2. 5% quantile 50 % quantile 97. 5% quantile
MSY/10" t 24. 07 19. 89 23.94 28.93
Fusy 0.096 0. 096 0.095 0.118
H % Fo, 0. 086 0.072 0. 085 0. 106
Base scenario F o 0. 052 0.041 0.051 0.067
Busy /10" t 251,70 207. 08 255, 92 273. 97
By /10" t 299, 14 299, 14 298. 33 372.77
MSY/10" t 24. 33 20. 06 24.18 29.72
Fsy 0. 097 0. 081 0. 096 0. 120
R 3BT 5 22 Fo. 0. 087 0.073 0. 086 0. 108
Sensitivity analysis scenario Foom 0.051 0. 040 0. 050 0. 055
Busy /10" t 252.12 208. 34 256. 78 274. 33
By /10" t 303. 21 230. 89 302.18 383. 40

. MSY: HKAJHFEL™ i Maximum sustainable yield; F gy : ¥l ikF] MSY /K AYF B 56T 2 %0 The fishing mortality coefficient when the fish-
ery reaches the maximum sustainable yield level; F . SF-#ifi i A0 T2 REUC R M2 B RKAHPR AT 10 Y00 W AT B3 58T 224X The fishing mortali-
ty coefficient corresponding to 10% of the maximum slope of the relationship curve between balanced catch and fishing mortality coefficient; F ., : il
TE 2020 4EAYFHEFET R 4L The fishing mortality coefficient for fisheries in 20205 B gy : VA E] MSY K- A9 £ The biomass when the fishery
reaches the maximum sustainable yield level; By, : #l#E 2020 4E /)44 & The biomass of fisheries in 2020,
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(I ER T B/Bysy M1 F/Fysy 16 2001—2020 4E {5254k, The blue

line shows the interannual variation of B/Bygy and F/F gy between
2001 and 2020.)
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Fig. 4  Diagram of changes in resource development status
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Table 4 Management decision and risk analysis indicators under the two schemes
oo Horw e D10 G0 BB i T T LB
0.01 410, 14 6.58 1.65 0. 82 1. 00 1. 00 0. 00
0. 02 373. 63 12. 37 1.50 0.75 0. 98 1.00 0. 00
0.03 337. 49 16. 19 1. 36 0. 68 0.88 0. 94 0. 00
S 0. 04 304. 40 20. 70 1,22 0. 61 0. 67 0. 81 0.01
Base scenario 0.05 271, 11 22. 60 1. 08 0. 54 0.51 0. 68 0. 02
0. 06 239, 47 22,98 0. 96 0.48 0. 30 0.53 0.03
0.07 213. 38 22. 04 0.85 0.43 0. 20 0. 41 0. 05
0. 08 189. 86 23.35 0.76 0.38 0.12 0. 31 0. 09
0.01 421,28 6. 99 1. 67 0.83 1.00 1. 00 0. 00
0. 02 383. 16 12. 66 1.52 0.76 0.97 1. 00 0. 00
0.03 350. 01 17. 49 1. 39 0. 69 0. 86 0. 96 0. 00
BUBERTTIR 313. 23 20. 93 1. 24 0. 62 0. 67 0.85 0.01
Sensitivity analysis
scenario 0. 05 283.91 23.77 112 0. 56 0.48 0.73 0.02
0. 06 249, 82 23.78 0. 99 0. 50 0. 29 0. 56 0. 04
0.07 215. 02 23, 02 0.85 0.43 0.17 0.43 0. 06
0. 08 183. 24 22,54 0.72 0.36 0. 10 0.31 0. 09

1 By s 2030 44

FHS RN A ) B B EE(H Expected value of biomass at the end of management by 20305 C,q,: B EESRBESCHE)S 2030 453K Y

WIEEME Expected value of catch by 2030 after the implementation of management strategies; Boyyo/Bysy: 2030 4FA4: 9 IR {E 5l 35 5] MSY 7k
SE A AU I EE{E 22 Lt The ratio of expected value of biomass in 2030 to the expected value of biomass when the fishery reaches the maximum sus-
tainable yield level; Bygs, /K : 2030 4-A 4 & AW B(E S AT A M & 2 b The ratio of expected value of biomass to environmental capacity in 2030;
P (By30=>Bogyy) : 2030 A9 R FWIEEME KT 2020 4549 8 1 W B2 AYAE % The probability that the expected value of biomass in 2030 is greater
than the expected value of biomass in 20205 P (B3 =>Bysy): 2030 4EA4 ¥ Y R E K Tl ik 5] MSY 7K A 98 5 99 2 {8 A% The proba-
bility that the expected value of biomass in 2030 is greater than the expected value of biomass when the fishery reaches the maximum sustainable yield
level; P (B30 <<Bysy/4): 2030 4EA ¥t 9122 (H /N T #all 35 B MSY /4 7K A= 4 i (3 S (E A % The probability that the expected value of bio-

mass in 2030 is less than the expected value of biomass when the fishery reaches the 1/4 level of the maximum sustainable yield,
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Stock Assessment and Management Decision Analysis of
Portunus trituberculatus Inhabiting Northern East China Sea

Liu Ya, Wang Jing, Li Xiaodong, Wang Yingbin
(School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract:  Portunus trituberculatus is an important economic crab species inhabiting northern East
China Sea, and the assessment of its stock is the basis for its sustainable utilization. The Schaefer
surplus production model based on Bayesian approach was used in this study to evaluate the resources of
P. trituberculatus in northern East China Sea. At the same time, the current development and
utilization status of P. trituberculatus resources were determined, and the biomass and annual total
catch of P. trituberculatus under different harvest rates in the next 10 years were estimated. The risk of
resource collapse of P. trituberculatus after the implementation of management strategy was analyzed.
The results showed that the predicted values of model parameters and the estimated values of biological
reference points were similar between the base scenario and sensitivity analysis scenario. The maximum
sustainable yield (MSY) estimated using both scenarios was about 24 X 10* t, and the biomass
corresponding to MSY B gy was about 252X 10" t. The fishing mortality coefficient corresponding to
MSY F sy is 0. 096 for the base scenario and 0. 097 for the sensitivity analysis scenario. From 2001 to
2020, the fishing mortality coefficients were all below and the biomass was largely above the level of
Bysy » indicating that P. trituberculatus had not been overfished in recent years. The decision analysis
and risk analysis indicated that setting the harvest rate at around 0. 04 is a more reasonable scenario for
the sustainable use of P. trituberculatus resources.

Key words:  Portunus trituberculatus; Bayesian method; surplus production model; management

strategy; northern East China Sea; fishery resource
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