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Fig. 1 Catch and age composition of yellowfin tuna in the Indian Ocean
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Fig. 2 Observed and predicted indices of yellowfin tuna in the Indian Ocean (S-base case)
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Influence of natural mortality and stock-recruitment relationship
on yellowfin tuna (Thunnus albacares) stock assessment

1,2,3,4 1,2,3,4

Cui Mingyuan', Ma Qiuyun , Tian Siquan , Lin Longshan®, Li Yuan’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research Center for Ocean-
ic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Educa-
tion, Shanghai 201306, China; 4. Key Laboratory of Sustainable Use of Oceanic Fisheries Resources, Ministry of Agriculture and Rural Af-
fairs, Shanghai 201306, China; 5. Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China)

Abstract: Yellowfin tuna (Thunnus albacares) is one of the most important fishes with great global economic and
ecological value, and its conservation and management have received much concerns. The stock status of yellowfin
tuna in the Indian Ocean based on the age-structured assessment program model is evaluated in this study, focusing
on the uncertainties of its life history characteristics on the stock assessment results. The results show that the re-
sources of yellowfin tuna in the Indian Ocean remained relatively stable from 1960 to 1985 and then declined gradu-
ally, while the fishing mortality coefficient F' increased rapidly after 2010. This stock in 2020 may be overfished,
since the estimated F),y,, was greater than Fys, (F that could attain maximum sustainable yield MSY), while spawn-
ing stock biomass, SSB,y,, was less than SSBysy. Sensitivity analysis was also conducted to evaluate the uncertain-
ties of stock assessment. Two important life history characteristics, natural mortality M and steepness of spawning-
stock relationship /, were analyzed for their influence on the estimates of F, SSB and biological reference points.
When A was set to 0.7, 0.8, and 0.9, SSBysy and SSB, (the unfished SSB) reduced by about 255 300 t and 340 400 t;
and F,g,/Fysy gradually decreased (from 2.88 to 2.21 and 1.73). When the M was set to M, (0.963, 0.663, 0.548,
0.493, 0.463, 0.446) and M, (1.068, 0.735, 0.608, 0.547, 0.514, 0.495) respectively, the larger M, leads to lower SSB
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and F,,/Fysy. In summary, the conservation and management of Indian Ocean yellowfin tuna should be tightened
in the future to achieve long-term sustainable development of this fishery. The life history characteristics of yellow-
fin tuna should be fully understood, especially M and 4 estimation should be improved, to provide more accurate in-

formation for stock assessment and fisheries management for Indian Ocean yellowfin tuna.

Key words: pelagic fishery; fish population dynamics; sensitivity analysis; natural mortality; steepness
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