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The North Pacific is getting warmer
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The North Pacific is getting warmer, in large part due to Climate 
Change

North Pacific

FAR = 1 - (preindustrial probability / current probability) 

Litzow et al. unpublished4



On average, there are more salmon in the North Pacific now 
than at any other time in past century

Ruggerone and Irvine 2018, updated through 20215

Approximately 20% of production is hatchery origin, in recent years



Responses to warming and competition vary in space… 
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Responses to warming vary over time

Litzow et al. 2018
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Competition is associated with older maturation and reduced 
size

Ruggerone and Connors 20158
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Projected change in summer (thermal) habitat from 
1980s to 2080s under high emissions scenario

Adapted from Abdul-Aziz et al. 2011

Warming is expected to shrink available ocean habitat

1980s

2080s
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Sockeye     Chum     Pink     Coho     Chinook     Steelhead

      -52%         -31%     -32%     -33%         -88%            -43%



Warming is expected to shift distributions at sea

Snake River Chinook 

Shelton et al. 202010
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Warming contributes to more (new) fishing opportunities in the 
north, but fewer in the south

NPAFC 2022a; Dunmall et al. 201811

Arctic



Warming favours hatchery marine survival in north…

NPAFCb 202212



Connors et al. 20206
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… but increasing hatchery production may exacerbate 
conservation risks and curtail fisheries in the south
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What happens to salmon in a warming and more crowded 
ocean is not entirely outside our control 
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Business 
as usual

Moderate 
mitigation

Litzow et al. unpublished, NPAFCb 2022



● The North Pacific is getting warmer and more crowded with salmon
● Salmon responses to warming vary latitudinally and over time
● Increasing abundance of salmon at sea is associated with change in survival, growth, 

and age at maturation
● Warming may shrink available ocean habitat, and shift distribution of salmon at sea
● Hatchery production likely benefits from warming in north, but may exacerbate 

conservation risks in south
● What happens to salmon in ocean is not entirely outside human control (e.g., GHG 

mitigation, hatchery production)
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Take home messages
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