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ClimateClimate andand evolutionevolution??

•• MarineMarine climateclimate isis centralcentral toto life historylife history
–– survivalsurvival,, growthgrowth,, reproductionreproduction

•• Climate change canClimate change can have have regionalregional impactsimpacts
–– asas dramaticdramatic as humanas human--induced mortality changesinduced mortality changes

•• Phenotypic plasticityPhenotypic plasticity inin responseresponse toto variabilityvariability
–– genetic variation that predisposesgenetic variation that predisposes for rapidfor rapid

evolutionevolution



Conclusion 1:Conclusion 1:

An evolutionary lifeAn evolutionary life--history history 
approach seems fit when asking approach seems fit when asking 
questions about climatequestions about climate--driven driven 

biological change.biological change.



Allocation to growth and reproductionAllocation to growth and reproduction
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16 equations, 27 parameters16 equations, 27 parameters



AA statestate--dependentdependent modelmodel

•• AgeAge

•• LengthLength

•• EnergyEnergy storesstores

•• MonthMonth ((seasonseason))

•• Current food intakeCurrent food intake

Optimized using dynamic programmingOptimized using dynamic programming



Fit with fieldFit with field datadata
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Autocorrelated food intakeAutocorrelated food intake
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Maturation reactionMaturation reaction normnorm
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Conclusion 2:Conclusion 2:

LifeLife--history models history models 
must incorporate must incorporate 

sufficient environmental variability sufficient environmental variability 
for biological realism to emerge.for biological realism to emerge.


