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Tab.1 Empirical distribution for parameter r
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& 0.200~0.800
55 0.050~0.500
1855 0.015~0.100

*2 HEELEFERIRER

Tab.2 Default values for initial and final stock status
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Fig. 1 Trend of catch of blue marlin in the Indian Ocean

(1950 to 2015)
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Tab.3 Scenarios of the Indian Ocean blue marlin Catch-MSY model
(3 FIARBET- R B r K A A I )5
S1A - u[o, 1] In(K)~U[In(2xCpax), In(50%Cyax)] 1950-2015%4F
SIB — ulo, 1] lognormal(10xCyysx, 0.4) 1950-20154F
S2A LM(M, 0.1) 20M In(K)~U[In(2x Cyppx)» In(50xCyyax)] 1950-20154F
S2B LM(M, 0.1) 20M lognormal(10xCyax, 0.4) 1950-2015%4E
S3A LM(1.5M, 0.1) 20M In(K)~U[In(2x Cyppx)» In(50xCyyax)] 1950-20154F
S3B LM(1.5M, 0.1) 20M lognormal(10xCyysx, 0.4) 1950-2015%4E
S4A LM(0.5M, 0.1) 20M In(K)~U[In(2x Cygpx)» In(50%Cyyax)] 1950-20154F
S4B LM(0.5M, 0.1) 20M lognormal(10xCyysx, 0.4) 1950-2015%4E
S5A LM(2M, 0.1) 20M In(K)~U[In(2x Cygpx)» In(50xCyyax)] 1950-20154F
S5B LM(2M, 0.1) 20M lognormal(10xCyysx, 0.4) 195020154
61960 _ u[o, 1] In(K)~U[In(2% Cyiax)s 1n(50%Cpyax)] 1960-20154F
61970 , u[o, 1] In(K)~U[In(2%Cpax)» 1n(50%Cprax)] 1970-20154F
S6_1980 _ u[o, 1] In(K)~U[In(2% Cyiax)s 1n(50%Cpyax)] 1980-20154F
61990 _ u[o, 1] In(K)~U[In(2% Cyiax)s 1n(50%Cpyax)] 1990-20154F
S6_2000 - u[o, 1] In(K)~U[In(2%Cypx), In(50xCyiax)] 200020164
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Fig. 2 Prior and posterior distribution of the key parameters based on different scenarios
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Fig. 3 Estimated maximum sustainable yield based on differ-

ent scenarios
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Fig. 4 Stock assessment result based on different time series
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a. Time trends of relative biomass; b. time trends of relative fishing mortality
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Tab.4 Management related parameters and reference points of the Indian Ocean blue marlin
G E I S1A S1B S2A S2B S3A S3B
rfa’ 0.32 0.32 0.38 0.38 0.57 0.56
Kkt 146.00 151.73 130.41 135.49 95.92 102.34
MSY/kt 12.07 12.14 12.48 12.82 13.70 14.31
Bysy’kt 73.00 75.87 65.21 67.75 47.96 51.17
Baoi15/Busy 1.16 1.16 1.15 1.20 1.20 1.26
Fysy/a™ 0.18 0.17 0.21 0.21 0.34 0.33
Fro15/Fypsy 1.11 1.11 1.08 1.01 0.93 0.84
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Analysis, DB-SRA) 5 #1531 1 i £k £ 5 #5574 ( Simple
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Fig. 5 Kobe plots of stock status of the Indian Ocean blue marlin
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Stock assessment for Indian Ocean blue marlin (Makaira nigricans)
using Catch-MSY model

Geng Zhe '*, Zhu Jiangfeng ', Wang Yang'?, Dai Xiaojie

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Sustainable Exploitation of
Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China)

Abstract: Catch-MSY method can temporarily replace conventional stock assessment models in making manage-
ment decisions for a data-limited fishery, even when only catch data are available. In this study, for the sensitivity
analysis and assessment of the Indian Ocean blue marlin, we established 15 scenarios based on non-informative and
informative prior distributions of the intrinsic growth rate » and carrying capacity K. Sensitivity analysis reveals a
high negative correlation between parameters » and K, and the estimated maximum sustainable yield (MSY) in-
creases with 7. Sensitivity analysis shows that the length of catch time series has less influences on the results of the
assessments, but the assessments are sensitive to catch data in the first and last year. The assessment results reveal
that the status of total biomass is optimal, with the ratio of B,(;5 to Bygy higher than 1. Exception is only two scen-
arios, the exploitation status under the other scenarios would be overfishing, since all the ratios of Fyq;5 to Fiygy
would be higher than 1. Projections of future stock status show that, to attain the objective of maintaining B/Bygy>1
with a probability of higher than 50% in the next 10 a, the catch would have to be reduced to 90% (13 860 t) of the
current level. Considering that the catch-MSY method is conservative under data-limited conditions, maintaining
100% to 110% (15 400—16 940 t) of the current catch could achieve the objective of maintaining B/B;sy >1 with a
probability of higher than 50% in the next 5 a.

Key words: Indian Ocean; Makaira nigricans; catch-only model; stock assessment; management strategy



