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We outline an ongoing MSE process for Pacific hake, the most abundant groundfish in the 
California Current Large Marine Ecosystem. In collaboration with the hake management bodies, 
we are testing the robustness of current management procedures to evolved understanding of 
environmental drivers of hake movement, distribution, and recruitment. 
 
Pacific hake is the most abundant groundfish in the California Current Large Marine Ecosystem 
(CCLME).  Since 2011, it has been managed as a single stock through an international treaty 
between the U.S. and Canada. Growing recognition that environmentally-driven processes may 
act on hake of different ages has led to concerns that spatial population structure could affect 
harvest rates in both countries. Because the international boundary and the allocation between 
countries are fixed, there are potential management implications of variable spatial distributions 
of the hake stock under current and future ocean conditions. We have begun a management strategy 
evaluation (MSE), in close collaboration with the hake management bodies, to test the robustness 
of current management procedures (data collection, assessment, harvest control rule) to 
uncertainties in the environment and in our knowledge of hake biology. Our goals are to (1) 
investigate how robust the current hake management procedures are to alternative hypotheses 
about environmentally-driven spatial population structure; (2) explore potential tradeoffs of 
harvest in the U.S. vs Canada; and (3) explore the performance of a spatially-explicit assessment 
model compared with a single stock model. The MSE will use a closed-loop simulation 
framework, where data collection, assessment methodology, and harvest control rules will be 
evaluated against known population dynamics specified in a spatial operating model.  Simulations 
will include scenarios of environmental forcing on age-based spatial distribution, including 
recruitment of hake, and the impact of these scenarios on the performance of management 
procedures. Scenarios will span warm and cool ENSO conditions (interannual variability) and 
increasing trends in ocean temperatures. We will also evaluate how errors stemming from incorrect 
assumptions propagate to management advice across different hypotheses about the timing and 
duration of hake migrations (alternative operating models). We are working with the hake 
management bodies to co-create a work plan, conceptual models describing how hake interact with 
their environment, and objectives and performance indicators to evaluate alternative management 
procedures. Overall, this MSE lays the groundwork for addressing an important issue in the hake 
management process (age-based availability, stability, and equity of catch among fishing sectors). 


