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Spring Chinook once thrived in PNW

» 1100-1400 km freshwater migration,

Snake River sprmg/ summer Chinook salmon ESU

» vast marine migration, Y \s ﬁ,; Rl

» 6 year old spawners,
» ~1 million fish
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Flshwh eIs devastated runs on the Columbla Rlver

But human impacts grew
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Figure 5. Annual hatchery release of salmon and steelhead trout by country in millions of fish
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Splash dams, mining, ag, grazing, development,...
degraded habitat and migratory corridors

North Pacific Anadromous Fish Commission graphic


https://www.lib.uidaho.edu/digital/plcphotos/
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Observed and projected changes in the ocean and cryosphere
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These human impacts caused population declines
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FIGURE 4-5 (a) Index area redd counts for wild spring chinook in Idaho.
(b) Index area redd counts for wild summer chinook salmon in Idaho.



Life stage Years N Reference
Spawner abundance 1998-2016 33542 IDFG et al. 2018; Nez Perce Tribe 2019

Stributary (sy) 2000-2014 171004 Lambetal. 2018
Smainstem (s;)  2000-2014 ~1,600,000 Faulkner et al. 2019
SAR (3, So) 2000-2017 33795 Chasco et al. 2021

Supstream 2004-2017 7553 C -‘ jer et al. 2016, Crozier et al. 2018
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Strong model performance looking back
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Crozier et al. 2021. Climate change threatens Chinook salmon throughout their life cycle. Communications Biology 4:222.



Looking toward the future:

Bear Valley Creek
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Future trends from GCMs:

Correlation structure between
freshwater and marine
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RESULTS: Populations quickly declined in
climate change scenarios
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RESULTS: Extinction risk increased
dramatically in all populations
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Sensitivity in different life stages:

PROJECTED CHANGE IN CHINOOK SALMON
SURVIVAL AS FRESHWATER WARMS

Positive effects of fall rains
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Sensitivity in different life stages:
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RESULTS: If upwelling or productivity from
another source increases, it improves prospects

Bear Valley Creek
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RESPONSE: Action Items

1. Monitoring and Modeling of marine stage

» Fill critical ocean ecology data gaps on
predators, competitors and prey

» Test hypothesized trophic interactions
through modeling

Experimental Studies

» Acoustic tag study to estimate spatio-
temporal predation and unaccounted-for
mortality

» Test effectiveness of freshwater actions

Estuary habitat improvements

» Replace losses to diet from terrestrial
sources

» Restore nursery habitat for prey species

» Plan for sea level rise, storm surge, extreme
events, and human population growth

Actively manage other marine species

» Prey (forage fish, squid, rockfish)

» Predators (marine mammals, birds)

» Plan for increase in warm-water species

15
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RESPONSE: marine research on
management levers

MANAGEMENT ACTIONS > Smolt body size and timing
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Conclusions

»Improved modeling approach

»Dire consequences for spring
Chinook salmon

» Called to action:

»Invest in marine research to
understand how management
actions can reduce these
impacts

» Reduce density-dependence
in freshwater

ttps://www.fisheries.noaa.gov/feature-story/warming-ocean-will-challenge-snake-river-salmon-
survival-coming-decades-new-research
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RESULTS: Upstream migration survival

Probability of survival

Chinook

Sockeye
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Crozier, et al. 2020. Snake River sockeye and Chinook salmon in a changing climate:

implications for upstream migration survival during recent extreme and future climates. Plos One 15(9):e0238886.
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