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Climate change & multiple stressors _-m
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* Freshwaters and estuaries

* Rapid change in complex systems
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Freshwater matters

Habitat limitation
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Freshwater matters
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2015-present
7001 sockeye salmon
7091 coho salmon
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Attempting to recapture in
estuary and ocean entry
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ze-spectra anal}_.fsis in the estuary: assessing fish nursery functio
across a habitat mosaic
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Extensive estuary residency (up to 40 days)
+

Fast estuary growth rates

9% increase (5 - 25%) in length prior to ocean entry




Growth benefits of estuary nursery habitat

]- 9% longer




Growth benefits of estuary nursery habitat
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Growth benefits of estuary nursery habitat
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Extensive estuary residency (up to 40 days)
+

Fast estuary growth rates

9% increase (5 - 25%) in length prior to ocean entry
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. ~35% increase in marine survival!
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CLIMATE CHANGE

Shifting habitat mosaics
& portfolio effects
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Amazing biodiversity of salmon systems







_/ghlnook salmon run timing diversity
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/ghmook salmon run timing diversity
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Complexity and diversity of salmon systems
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Predicted Relative Sea-Level Rise
2050: ~25cm
2100: ~65 cm (~130 cm)
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Estuary resilience
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Recruits/Spawner

Warkentin et al. 2022
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Low summer river flows associated with low productivity of
Chinook salmon in a watershed with shifting hydrology
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* 80% of glaciers gone in
western Canada by 2100
with moderate emissions
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2019 Drought in Alaska

Glaciers provide cool summer

\water to salmon streams |
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Relative increase in river
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Glacier retreat will
create >6000 km of new
rivers for salmon over

the next 100 years y
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“In eight years of glacial retreat, at the rate it has
been going, there could be an ore body sticking
right out of the ground that nobody’s even seen

before”
https://www.mining.com/web/a-revival-takes-shape-in-bcs-
golden-triangle/




Mines across the salmon coast
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Stewarding habitat:
current and future
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Amazing biodiversity of salmon systems




Crossroads

Vulnerability Resilience

REVIEW

Getting ahead of climate change for ecological
adaptation and resilience

Jonathan W. Moore'* and Daniel E. Schindler?*
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16:9. 20 min + 10 questions

* Back to the Future: Advances in understanding the value of fresh and
brackish water habitats, their future with climate change, and the
efficacy of habitat restoration



