How watershed complexity produces sustainable
fisheries and wildlife populations







Climate warming since 1950




Changing climate in Western Alaska
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Commercial fisheries for sockeye salmon in Bristol Bay have been

sustained for over 120 years

- record catches have occurred within the last 20 years -
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Coastal watersheds in AK are predicted to have
2 to 3 degrees warmer air and 25 to 50% more precipitation

Wood River

Wood River

Predicted air and precipitation departures from today in 2079-2099

Maurer, et al (2007), Eos Trans. AGU, 88(47), 504






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

Sockeye salmon returns to Bristol Bay rivers
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Salmon habitat in Bristol Bay

9 major rivers

MNorth Pacitic Ocean

each with
many
populations
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Salmon returns to Bristol Bay are two times
more reliable than the individual
components of the portfolio

Bristol Bay Maijor rivers Streams
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Salmon biological features are adapted to local

habitat conditions and how these filter’ climate

Lake
heaches

Small
streams




Salmon landscapes are shifting mosaics of suitable habitat
(sensu Stanford 2005)




Does reliability affect people dependent on fisheries?
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Variability in salmon increases the rate of fisheries closures

107 Bristol Bay Fisheries are closed 4 years every century
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Does diversity play out over longer time scales (centuries)?
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Paleolimnology

Lake sediments contain a biogeochemical archive that reflects salmon abundance
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Variation in salmon returns to Alaskan lakes 1500-2000
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Weak coherence in salmon population dynamics
among stocks in western Alaska (1500-present)
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Sockeye salmon have a wide variety of biological
attributes that represent local adaptations to habitat




Wood Rive
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Photos by J. Armsirong
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Do consumers track the seasonally shifting landscape
of sockeye salmon resources?
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-Visual counts at 23 stream mouths and along
2 major rivers

(June 1 — Sept 14)

- Camera traps on 4 streams and 2 lake
beaches, ~June 15 - Sept. 13

- Park ranger observations at Agulukpak River
cabin ~ June 5 - 0Oct 1 (2010-11)

(Gene Shepherd and Bill Berkhahn, WTSP)
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Salmon resources in ecosystems:

Ephemeral pulse of high quality,
vulnerable food

Photos by J. Armstrong



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?




Accurate
predictions of responses to climate change are crucial for
conserving and protecting natural and human-infiuvenced
ecosystems, and cannot be considered complete without a
deep understanding and recognition of the pervasive
importance of species interactions.

Gilman et al. TREE (2010)






Dlsturbances malntaln dwerse and productive habitats
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To keep every-cag and wheel is the first precautinn of
intelligent tinkering”

Aldn Lenpnld (Rnund Rwer 1953)






Stability and productivity derive from diverse and changing habitat

Bristol Bay, Alaska Pacific Northwest
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