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Adult Return 
Monitoring 

• Counts  a t Lower Granite  Dam 
(es timated re turns  of a ll s pecies  by 
age) 

• Genetic  tools  s ince  2009
• GSI and PBT fully implemented

• Redd s urveys
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Relevant Research 

Increases  in Pink Sa lmon abundance  s ince  mid 1950’s  corre la ted with N. Pacific  heat content 
(Rand and Ruggerone, 2024)

Odd year Pink Salmon abundance  found to have  negative  impacts  on combination of abundance, growth, and 
reproductive  s ucces s  of numerous  s pecies  (Litz e t a l. 2021; Buckner e t a l. 2023; Ruggerone  e t a l. 2023)

Squid Forage  fis h Seabirds Whales Stee lhead All other Pacific  
Salmon 

Odd year Pink Sa lmon abundance  in N. Pacific  growing, a t a ll-time high (Rand and Ruggerone, 2024)

Es timated that Pink Salmon compris e  up to 80% of a ll Pacific  Salmon 



Pink Trends 

North Pacific
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Pink Trends 

North Pacific  (US, Rus s ia , Korea , Japan, Canda)
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Methods
State  s pace  model

log 𝑁𝑁𝑡𝑡 ~𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛(log 𝑁𝑁𝑡𝑡−1 + 𝑟𝑟𝑡𝑡)

• 𝑵𝑵𝒕𝒕 = abundance  in year t
• r = intrins ic  ra te  of increas e

𝑟𝑟𝑡𝑡 =  β0 + β1𝑥𝑥𝑡𝑡 +  ε 

• β0 = inte rcept
• β1 = s lope
• 𝑥𝑥𝑡𝑡 = Pink Salmon abundance
• ε = res idual e rror



2-ocean WILD Chinook
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MF Salmon Chinook Redds
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2-ocean steelhead returns-Clearwater Basin
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• Cycles  in adult s tee lhead length 
s ugges t inte rs pecific  competition in the  
North Pacific  Ocean – Vosbigian e t a l. 
2024

• 2-ocean Snake  R. s tee lhead that 
migrate  during odd yrs , 16.9 mm 
shorte r than even-year migrants  as  
adults  

• Odd year re turns : 54.3% age-1, 44.5%  
age-2 

• Even year re turns : 31.8% age-1, 66.9% 
age-2 

• Gonatid squid die t overlap
• Warmer s eas  surface  my increase  

die tary needs  of s tee lhead 
• Changing c limate  may favor pink 

s a lmon



Summarize
• Pink Salmon ocean abundance  shown to have  impacts  on multitude  of species  in the  

north Pacific  Ocean 
• Recent high odd year Pink Salmon ocean abundance  (year of ocean entry) is  

negative ly corre la ted with adult re turns  of some Snake  River anadromous  runs  
• Relationship exis ts  for both hatchery and natura l origin spring/summer Chinook Salmon, Sockeye  

Sa lmon, and hatchery and natura l 2-ocean s tee lhead
• Larges t impact on s tee lhead

• Relationship amplified in wild populations  by decreased natura l production every other year?

• What role  does  a  changing c limate  have  on:
• Pink Salmon population growth and expans ion? Even/Odd year dominance?
• Snake  River anadromous  s tock surviva l and productivity 

• Highlights  the  complexity of multijurisdic tional species  management and priorities  
• Management implications?



Questions?
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