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Management strategy evaluation (MSE) provides a simulation framework to test the performance 
of living marine resource management. MSE has now been adopted broadly for use in single-
species fishery management, often using a relatively simple ‘operating model’ that projects 
population dynamics of one species forward in time.  On the other hand, many challenges in 
ecosystem-based management involve tradeoffs between multiple species and interactions of 
multiple stressors. Efforts are underway to include these dynamics in more complex ‘end-to-end’ 
ecosystem models that can serve as operating models for MSE, but to date the most fruitful 
ecosystem-based MSE approach has often been to strip the ecosystem model (operating model) 
down to intermediate levels of complexity (often 3-5 species).  Here we take a different tack, 
retaining the complexity of end-to-end ecosystem models (for the California Current and 
Nordic/Barents Sea), stripping down the simulated assessment in the MSE, and testing harvest 
control rules that explicitly address the linkage between predators and prey, and between forage 
needs of predators and fisheries.  

We test harvest control rules that 

1) Explicitly include potential for prey-driven shifts in predator productivity. We vary the intensity 
of fishing on a predator (Pacific hake) dependent on the availability of prey (euphausiids) that may 
drive productivity shifts in the predator. 

2) Provide a threshold of forage biomass, below which fishing on forage is eliminated and forage 
is reserved for predators. In Norway, a fishery targets the copepod (zooplankton) Calanus 
finmarchicus. We test threshold levels of prey (copepod) abundance below which copepod 
fisheries are closed.   

These ecosystem-based harvest control rules that address shifting productivity or threshold forage 
biomass are not novel, but here we explore their implications for different trophic levels and the 
structure, function, and catches at the ecosystem level. We adopt lessons learned from other 
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(mostly single-species) MSE efforts in terms of how to score, plot, and summarize model 
performance. 

 


