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Environmental impacts are common
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Fish follow climate velocity (20-40 yrs)
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Fish follow climate velocity (20-40 yrs)
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AcCross 325 taxa...
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Species follow climate velocity
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Species follow climate velocity
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Species follow climate velocity
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Cautionary note

Reviews in Fish Biology and Fisheries 8, 285-305 (1998)

When do environment—recruitment correlations

work?

RANSOM A. MYERS

e 46 of 74 (62%) of environment-
recruitment correlations failed upon
re-tfest

e Correlations at range edges tended
to hold
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How might management adapte
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1. Address the basics

Intact habitat Sustainable fishing Healthy ecosystems/
abundant prey



Biocomplexity promotes stability
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2. Prepare for emerging fisheries
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2. Prepare for emerging fisheries

Arctic Managemerit Area
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2. Prepare for emerging fisheries

M Alaska State Waters
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ELJ Arctic Management Area Arctic Management Area

Forecasts to identity
priority species
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3. Evaluate spatial boundaries
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. Evaluate spatial boundaries
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4. Prepare international agreements

mechanisms for cooperation and side-payments

Astthorsson et al. 2012 ICES J Mar Sci



4. Prepare international agreements

mechanisms for cooperation and side-payments

Forecasts to identify priority species and boundaries

Astthorsson et al. 2012 ICES J Mar Sci
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e Use data from current regime

monthly values for the PDO index: 1900-2013
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5. Climate effects in assessments

Multiple approaches:
e Use data from current regime

e Use an environmental covariate
 Empirical methods
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D.

Climate effects in assessments

MuI

tiple approaches:

Jse data from current regime

Jse an environmental covariate
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5. Climate effects in assessments

Multiple approaches:
e Use data from current regime

e Use an environmental covariate
e Empirical methods
e Add a precautionary bufter

Annual Fish Harvest

Jvertisiing Limit (OFL)
borresponds wiin ine
viaximum ousiainable Yield

Lateh in Weigh

Acceptable Biological Catch (ABC)
Annual Catch Limit (ACL)

UFL > ABL > AUL
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6. Scenario evaluation

Forecasts to identify
— Robust harvest conftrol rules
— “"Climate ready’” marine spatial plans
— Emerging fisheries
— Vulnerable species
— International conflict species



/. Monitor for surprises & respond
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/. Monitor for surprises & respond

* Survey year-class strength | &




/. Monitor for surprises & respond

* Survey year-class strength | &8
* Early warning signals
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. Consider barriers to adaptation
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QOutline

e Climate has widespread impacts on fish
populations

* We have a range of tools to adapt
management

e Forecasts can play an important role
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A "“toolbox” of approaches

. Address the basics

Prepare for emerging fisheries
Evaluate spatial boundaries

Prepare international agreement
Include climate effects in assessments
Evaluate scenarios

Monitor for surprises & respond
Consider barriers to adaptation



