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SC22 is invited to:

• Note that the reference set of OMs reflects the most important sources of 
uncertainty and plausible states of nature for WCPO yellowfin tuna,

• Agree the reference set of OMs as the basis for evaluating yellowfin 
outcomes under the WCPFC mixed fishery harvest strategy framework, and

• Provide guidance on additional robustness and sensitivity testing, and

• Note that work will continue in the longer-term to further develop the OMs 
and this can be managed through an agreed monitoring strategy.



Previous Work

SC21 recommended that the yellowfin OMs be 

“constructed around the 2023 stock assessment grid, consistent with the 
approach used for the other key tuna species. Additionally, it was 
recommended that the proposed OM grid be expanded to also take into 
account similar additional uncertainties as suggested for the bigeye OM grid, as 
well as recommendations from the past tuna assessment peer reviews.”

SC21 identified eight areas 
of uncertainty for further 
consideration in the bigeye 
OM grid (Table 1). 



The 54-model grid from the 2023 
assessment contained different 
settings for the steepness of the 
stock recruitment relationship, 
weighting of the size composition 
data and conditional age-at-length 
data, and tag mixing period.

Within the 2023 stock assessment 
grid, steepness and tag mixing 
period were most influential on 
stock status (𝑆𝐵/𝑆𝐵𝐹=0) so these 
uncertainties were retained for the 
OMs.

Previous Work Continued



Over 300 new age-length samples.

The data supported a narrow range of 
plausible growth models.

The OMs use the two most different 
growth models:

1) the mean growth estimated in the 2023 
stock assessment, and 

2) the growth model estimated by Farley 
et al. (2020).

These parameters were fixed in the 
OM grid.

Growth



Natural Mortality

In the proposed OM set, three values 
of natural mortality were used: 

• 0.173 from the 2023 stock 
assessment, 

• 0.25 from the 2020 stock assessment, 
and 

• 0.2 as a plausible middle ground. 

The corresponding Lorenzen 
parameter was set to maintain the 
Lorenzen relationship between 
natural mortality and growth. 



Recruitment Variability 

Since it is unclear what overall level of recruitment may occur in the 
future, two options were considered and included in the OM grid



• The 2023 yellowfin stock 
assessment grid resulted 
in a depletion range of 
36.2% to 49.8% in 2021. 

• The set of proposed 
yellowfin OMs resulted in 
a depletion range of 
34.8% to 54.3% in 2021.

Results: Depletion 



Results: Fit to data



Results: Fit to data



Results: Likelihood profile

The likelihoods profiles indicate conflicts 
within the data which have not been
resolved.

In OM4, weight composition data conflicts 
with length composition data.

In OM31, weight and length compositions 
align but tagging data conflicts.



Four sensitivity scenarios were run to 
investigate the model’s sensitivity to plausible 
scenarios not included in the OM set:

• Earlier maturity

• Gear allocation of Indonesian domestic catch

• Increased Indonesian domestic catch

• Longer tag mixing.

The sensitivity scenarios explored in this report 
indicated relatively little impact on estimates of 
depletion for the stock as a whole.

The relative stock status of the scenarios run 
with a 3-quarter tag mixing period was 
generally less depleted than the OM reference 
set.

Sensitivity Scenarios



Additional sources of uncertainty have been identified that should be 
considered for future inclusion in the OM grid. These include:

• alternative spatial structures and movement dynamics; 

• recruitment distribution, 

• assumptions on population biology including reproductive potential,

• climate change scenarios. 

Additional sensitivity and robustness scenarios can also be developed. 

Furthermore, the 2026 stock assessment for yellowfin may inform 
additional uncertainties to be included in the OM grid.

Further Work



Conclusion

We invite SC22 to:

• Note that the reference set of OMs reflects the most important sources of 
uncertainty and plausible states of nature for WCPO yellowfin tuna,

• Agree the reference set of OMs as the basis for evaluating yellowfin outcomes 
under the WCPFC mixed fishery harvest strategy framework, and

• Provide guidance on additional robustness and sensitivity testing, and

• Note that work will continue in the longer-term to further develop the OMs and 
this can be managed through an agreed monitoring strategy.

We gratefully acknowledge funding for this work from the New Zealand Ministry of 
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Comparison to 2026 Stock Assessment

OMs & 2023 Stock Assessment 2026 Stock Assessment
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