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DW can we best steward salmon watersheds,
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jen climate change and multiple stressors?

o



Fundamental L4 Application

How do salmon watersheds ~ What to do about it?

work? How are they changing? @88 How improve, conserve?
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FLOW

* Rapid change in complex systems _

 Towards climate resilience
* Estuary
* River
* Glacier

e Paths forward
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Rapid change in complex systems




CLIMATE CHANGE
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Amazing biodiversity of salmon systems
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/ghmook salmon run timing diversity
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Diversity and resilience of salmon systems
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Glaciers

River

Estuary
















Growth benefits of estuary nursery habitat

:]- 9% longer




Growth benefits of estuary nursery habitat

Lebron James: 6’ 7” Luka Doncic = 6’ 6” Jon Moore =6’ 1” (on a tall day)
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| Extensive estuary residency (up to 40 days) . ~ g
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Fast estuary growth rates
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Predicted Relative Sea-Level Rise
2050: ~25cm
2100: ~65cm (~130 cm)
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Glaciers
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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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Low summer river flows associated with low productivity of
Chinook salmon in a watershed with shifting hydrology
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2019 Drought in Alaska
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Glaciers provide cool summer
water to salmon streams
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von Biela et al. 2022. Fisheries

Watershed glacial coverage



] | 1
|} 1 ]
; : . )
T PR : . P P : - T
he ' A : - ‘{Jg;f}': : R - m;‘ig}.;:_ 3>
4 : ' > ! _ i
| ! : '
: : - B 1A%
5 i - T
Pitman et al. 2020 ! | N AR
= [ 1 3

Stream created ¢ >10,000 pink salmon
~1970 / 1997

Data from Milner et al. 2011
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s« | Glacier retreat will
% . create >6000 km of new
% rivers for salmon over

the next 100 years

Relative increase in river
kilometers below 10%
migration threshold
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Glacier retreat creating new Pacific salmon habitat
in western North America

Kara J. Pitman® "™, Jonathan W. Moore!, Matthias Huss® 234, Matthew R. Sloat® >, Diane C. Whited®,
Tim J. Beechie’, Rich Brenner®, Eran W. Hood®, Alexander M. Milner® 97!, George R. Pess'?,
Gordan H. Reeves'® & Daniel E. Schindler'®
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- Glacier retreat—
et frontiers for salmon & mining
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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- S B o A T
in-bcs-golden-triangle/ . L
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Mines across the salmon coast
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Sexton et al. 2020. Science.




Towards stewarding the
oncoming future of
__salmon systems

Saving the salmon: why the
Gitanyow are creatinganew
Indigenous Protected Area




Stewarding habitat:
current and future
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 Towards climate resilience
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Biodiversity for resilience




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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Need for collaborative & forward-looking science, action
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