...

What makes Alaska’s salmon rivers resilient?
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Bristol Bay, Alaska
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Changing climate in Western Alaska
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Spring ice breakup on Lake Aleknagik
(long-term average in orange)

Number of days after May 1




Salmon habitat in Bristol Bay

9 major rivers
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Complementary dynamics in stocks of Bristol Bay sockeye
produce portfolio effects in fisheries

Sockeye salmon returns to Bristol Bay rivers
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Sockeye salmon fisheries in Bristol Bay, Alaska

© Natalie Fobes



Does reliability affect people dependent on fisheries?
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How variable and synchronous were
sockeye salmon populations in the past?




Paleolimnology

Lake sediments contain a biogeochemical archive that reflects salmon abundance

(centuries to millenia)
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Variation in salmon returns to Alaskan lakes 1500-2000
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Lakes in green boxes have no salmon in them

Rogers et al., PNAS 2003




Weak coherence in salmon population dynamics
among stocks in western Alaska (1500-present)
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Salmon landscapes are shifting mosaics of suitable habitat
(sensu Stanford et al. 2005)




Chinook salmon — habitat use within watersheds
(how consistent is production within individual tributaries?)
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Chinook salmon production in the Nushagak River

Nushagak R.
2011 (n=255)

Brennan and Schindler, in press




Chinook salmon production in the Nushagak River

Nushagak R.
2014 (n=279)
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Habltat variation is also lmportant at very : smaII sca
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Jonny Armstrong
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Little coho salmon move between warm and cold sections of stream
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Age-1 coho salmon-- 24-July: 85 mm 7.1 g
21-Aug: 108 mm 17.6 g



Stream thalweg temperatures
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Stream thalweg temperatures and juvenile coho salmon distribution
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Stream thalweg temperatures and juvenile coho salmon distribution
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Photos by J. Armstrong
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These landscapes will be different in a warmer future...

- Can we really predict what they will look like?

- Do we really need to know before we can act?
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Dlsturbances malntaln dlverse and productlve habitats
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s “To keep every cog and wheel |sthe flrst precautlon of
intelligent tinkering”
Aldo Leopold (Round River, 1953)
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Chena River, Alaska

Courtesy of Chris Stark, UAF
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Figure 1: Overview map showing ge
The map also provides land status information of surrounding area.




Stability and productivity derive from diverse and changing habitat

Bristol Bay, Alaska Pacific Northwest
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http://www.cbr.washington.edu/crisp/hydro/hydrolwg1.html
http://www.cbr.washington.edu/crisp/hydro/hydrolwg1.html




