
Ricker Model – Stock A

Distinguishing Features

Assumes that all year lines have the same capacity and function 
independent of each other (except for age structure). Observed cyclic 
patterns were created or propagated by external factors (e.g. harvest 
patterns), and current off-cycles can rebuild to the same level as dominant 
years. One capacity estimate applies to all year lines.

This year’s productivity is not affected by spawner abundances in previous 
years. Recruitment curves don’t shift from one year to the next.

Larkin Model – Stock A

Distinguishing Features

Assumes that year lines influence each other. Observed cyclic patterns 
result from inherent stock characteristics, but can be exaggerated by 
harvest patterns. Current off-cycles cannot rebuild without reducing 
current dominant years. Estimates of capacity need to be expressed as a 
4-year sequence.

This year’s productivity is strongly affected by spawner abundances in 
previous years. Recruitment curves shift each year (same parameters).
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Visualizing a complex 
spawner-recruit model for sockeye salmon

Introduction

Observed 4-year cycles in the abundance of many sockeye salmon (Oncorhynchus nerka) stocks pose a challenge for spawner-recruit (SR) analyses, and 
alternative SR models can have more influence on expected performance than alternative harvest control rules. For example, Larkin’s extension to the 
classic Ricker model adds delayed-density effects to account for cross-cycle interactions. In addition to biological questions regarding potential mechanisms 
and statistical intricacies associated with moving from a 2-parameter model to a 5-parameter model, the complex properties of the Larkin model also
present a communication challenge for collaborative planning processes.

We present a sequence of figures that visualize the key differences between the Larkin and Ricker models. The figures use parameter estimates provided by 
Ann-Marie Huang (DFO), derived with a Bayesian MCMC approach adapted from earlier work by Al Cass (DFO). Note: Estimates are currently under review.

Discussion

For management purposes it is not a question of choosing one or the other. While the weight of evidence usually favors one model, we typically can’t rule 
out either one. Even if the lag terms (β1, β2, β3) are relatively small, they can strongly affect simulated trajectories (e.g. effect of large positive residuals) 
and thereby shape the expected performance of alternative management strategies. Visualizations presented here are intended to give Workshop 
Participants a better sense of the implications of these alternative operating hypotheses. 
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Ricker Model

Larkin Model

Common Properties

• Steepest at origin (Recruits/Spawner highest at low abundance)

• Dome shape (Recruitment declines at high abundance)

2 Alternative Trajectories (Fixed 30% ER, No random variation)

3 Uncertainty in Parameter Estimates

1 Changing Recruitment Curves (best estimate pars, obs. years)

2 Alternative Trajectories (Fixed 30% ER, no random variation)

3 Uncertainty in Parameter Estimates

Next Steps

• Seek and incorporate feedback on alternative communication approaches (e.g. animated sequence of changing recruitment curves vs. printed materials)

• Complete and distribute an R library of SR visualisations (e.g. standardized 1-page diagnostics, cross-stock comparisons)


