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Background

• MSY-based reference points only defined for yellowfin and bigeye tuna
• A proposal has been recently made for skipjack tuna
• Reference points are needed for all species associated with the EPO tuna fisheries
• Relevant information may not be available to reliably estimate reference points for all 

species
• Formal adoption of reference points can be time consuming
• Propose interim limit and target reference points that can be used for tuna, billfish and 

other highly productive fishes in the EPO. 
• Based on the interim reference points currently used for bigeye and yellowfin and the 

assumption of a conservative value for the steepness (h = 0.75) of the Beverton-Holt 
stock-recruitment relationship



Calculating MSY



Stock-Recruitment: saturating life history

Maunder, M.N. 2022. Stock-recruitment models from the viewpoint of density-dependent survival and the onset of strong density-dependence when a carrying capacity limit is reached. Fisheries Research 249, 106249.



Stock-Recruitment: Spatio-temporal distribution



Stock-Recruitment: Spatio-temporal distribution



Stock-Recruitment: BET, YFT, and PBF
BET YFT PBF



Selectivity

Maunder, M.N. 2002. The relationship between fishing methods, fisheries management and the estimation of MSY. Fish and Fisheries, 3: 251-260.



SMSY/S0 for BET and YFT

Around 0.3 



Proposed reference points



Limit reference point

Maunder, M.N. and Deriso, R.B. 2014. Proposal for biomass and fishing mortality limit reference points based on reduction in recruitment. IATTC Stock Assessment Report 15, 193–206.



Proposed reference points



Applications: SKJ

• MSY (h = 0.1) occurs at very high or infinite F
• SMSY/S0 = 0.15
• Starget = 0.3S0

• Slimit = 0.077S0



Applications: South-EPO Swordfish

• SMSY/S0 = 0.24-0.26
• Starget = 0.3S0

• Slimit = 0.077S0

Model SMSY/S0

H1 0.263
1 0.244
2 0.242
3 0.244
4 0.244

Average 0.247



Proposed reference points
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