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Climate impacts on Climate impacts on 
OPI OPI coho coho salmonsalmon
((Oncorhynchus kisutchOncorhynchus kisutch))
production:production:
insights from a species insights from a species 
sensitive to habitat changesensitive to habitat change
at daily to centennial at daily to centennial 
time scalestime scales
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Coho Coho Salmon LifeSalmon Life--CycleCycle

Marine Freshwater
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••33--year life cycle year life cycle 
••Divided evenlyDivided evenly

••FreshwaterFreshwater
••MarineMarine

••Recruitment Recruitment 
variability also variability also 
split evenlysplit evenly
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Marine Survival as a function of Marine Survival as a function of 
environmental processesenvironmental processes

••SST SST 
••(1st winter)(1st winter)

••Upwelling Upwelling 
••(1st spring)(1st spring)

••Spring transitionSpring transition
••SST SST 

••(2nd winter)(2nd winter)
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Environmental processes Environmental processes 
affecting marine survivalaffecting marine survival
mapped onto the lifemapped onto the life--cyclecycle

ConcentratedConcentrated
around the time ofaround the time of
ocean entryocean entry



Lawson et al. 2004

••Fall transitionFall transition
••Annual air temp.Annual air temp.
••Winter flowsWinter flows

••2nd winter2nd winter
••Spring flowsSpring flows

••2nd spring2nd spring
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Freshwater Survival as a function Freshwater Survival as a function 
of environmental processesof environmental processes
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Environmental processes Environmental processes 
affecting freshwater survivalaffecting freshwater survival
mapped onto the lifemapped onto the life--cyclecycle

••Throughout Throughout 
freshwater freshwater 
residencyresidency

••Flow importantFlow important
around the time ofaround the time of
ocean entryocean entry



Environmental processes Environmental processes 
affecting both marine and affecting both marine and 
freshwater survivalfreshwater survival

••Both freshwater Both freshwater 
and marineand marine
concentratedconcentrated
around the time ofaround the time of
ocean entryocean entry
••Effects areEffects are
positively correlatedpositively correlated
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Climate DriversClimate Drivers

•• ENSOENSO

•• PDOPDO

•• TrendTrend
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Both models assume stationary Both models assume stationary 
background conditionsbackground conditions

•• HabitatHabitat
•• EcosystemEcosystem
•• FreshwaterFreshwater
•• MarineMarine



Dan Miller

A landscapeA landscape--based, dynamic, spatially based, dynamic, spatially 
distributed distributed cohocoho salmonsalmon--population model to population model to 
explore interactions between population explore interactions between population 
dynamics and habitat variability in space and dynamics and habitat variability in space and 
timetime
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••Tree growthTree growth
••FireFire
••LandslidesLandslides
••Stream habitatStream habitat

••woodwood
••gravelgravel

••PrecipitationPrecipitation
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Total number of returning adultsTotal number of returning adults
1000 years of simulation1000 years of simulation
A different longA different long--term dynamic!term dynamic!

Intrinsic cyclesIntrinsic cycles
••100100 yryr
••500 500 yr yr ??

••Tree growthTree growth
••Climate Climate 

••stochasticstochastic
(not cyclic)(not cyclic)



Is this also happening in Is this also happening in 
the ocean?the ocean?

Waldo Wakefield
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Are rockfish the trees of Are rockfish the trees of 
the ocean?the ocean?
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