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Spatio-temporal fisheries closures to protect whales aim to exclude fishing effort (i.e. sets or gear) from areas where 
there are large observed densities of whales, and thus areas of high probability of entanglement. This goal is based 
on the assumption that the displaced fishing effort (i.e. effort that was previously inside the closures) will contribute 
less risk of entanglement in their new locations than within the closed area. There are, however, two ways displaced 
effort may still contribute to entanglement risk: 1) they can surround the fishery closure, and thus threaten to 
entangle whales transiting to or from the area; or 2) displaced effort may move to a location that produces more risk 
than their original location. These concerns, along with the increased socio-economic costs to fishers, are often held 
as arguments against the use of spatio-temporal closures. We used snow crab logbook data from the southern Gulf of 
St. Lawrence to test these assumptions and developed a model to predict fishing effort displacement. Closures were 
predicted to displace 29% of fishing effort, increasing effort outside the closed areas by approximately 41%. While 
14% of effort occurred in areas not historically fished, displacement did not further enclose the perimeter of the 
closures as predicted; however, fishing effort in those areas increased. We estimated that closures and the movement 
of effort increased the socio-economic cost to displaced fishing by 23%, while the overall increase to the fishery was 
8%. Ultimately, spatio-temporal closures can alter the nature of a fishery such that patterns of fishing effort, and thus 
patterns of risk, can change. This study provides a tool to help predict how closures may change a fishery and the 
effect of those changes on both the fishery and the effort to mitigate entanglement risk. 
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Concerns about Closures

Creation of new risk hotspots

Creation of a “fence” around the 
closed area

Increased costs to fishers
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Size of Closures
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Displacement Impacts
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Tightening Effect

More abandoned 
grids 

Less exploration

Only 8% of total 
effort in new grid 

cells

41% increase in 
effort density



Increasing Effort
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Residuals
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Boundary Threat
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Movement Cost Approximation
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Conclusions

Tightening Effect: higher set density in a smaller area

Shift in fishing location: potential new risk hotspots

Less enclosure of boundary but higher set density

Displaced effort absorb majority of movement costs

Whale data needed to determine changes in risk



Thank You!
Questions?

Alex Cole & Sean Brillant 
alexandrac@cwf-fcf.org


