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Expected Effects of Climate Change

® Freshwater
e Change in seasonal temperatures
e Change in hydrograph
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Reduced Number of Days to Emergence from
Each 1°C Increase in Water Temperature from Base

from: McCullough 1999
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Numbers of age 1+ and 2+ coho salmon smolts
migrating from Carnation Creek, BC, 1971-1987
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From: Hartman and Scrivener, 1990. Impacts of forestry practices on a coastal stream ecosystem, Carnation Creek,
British Columbia. Canadian Bulletin of Fisheries and Aquatic Sciences 223
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Average Monthly Temperature for Ketchikan, Alaska /,_..—-—-—A

Historical CRU 3.2 and 5-Model Projected Average at 10min resolution, Mid-Range Emissions (RCP 6.0)
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Results: Coho

Salmon Emergence Timing
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Coho Salmon Spawn Timing
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Adaptations

e Shift in time of spawning
® Change in egg size/yolk content
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Changes in Precipitation

5-model composite 5-model composite
precipitation precipitation
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Static channel morphology
Unconfined channels




Static channel morphology
Confined channels




Expected Effects of Climate Change

® Marine
* Increased water temperatures
e Change in pH



D Adult male

Adults: Ocean

® decreased food

supplies
* Water temp 1] @ decreased growth
® pH & «| and survival in
”Hw marine environment
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Decrease in Summer Flows (%)
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Effects of Climate Change

v 5\ N\ AWAGATA R
\ [/ N . ) Pk v g
v’ )
\ ‘ o - — A 4 o u / :
R T . ".!’\,‘

Q@ o



“There are known knowns. These are things
we know that we know. There are known
unknowns. That is to say, there are things that
we know we don't know. But there are also
unknown unknowns. There are things we don't
know we don't know.”

Donald Rumsfeld



i “The significant problems we face today canno
be solved with gge same level of thmk;ng v 1 'j
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Stream Order
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Salmon returns to Bristol Bay, AK

Bristol Bay
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Adaptations of Salmonids to
Dynamic Environments

¢ Straying of adults

* High fecundity

® Multiple life histories
* Mobility of juveniles



PORTLAND THE SUBURBSBS THE REGION
2 o » = Wl Some Oregon evacuees returm,
Willamet i N M Clackamas and Washington countie 3 Pt
" ronaid R‘:-ﬂ ¥ 'r\'\f"h' e :\' see maior trouble alone the Tualatin River problems plague Southwest Wiashington
L TR SRR WA ee maic

ometimes High Intensity Trauma

Happens

L.M. Reid
to voters

f the candidates for governor
s from taxes to abortion

By JEFF MAPES "lT
fscime n 12 yers Ore- - QLU

this time it isn't hard to
nces in the candi-

Democrat Barbara
upset victory over
Republican Dave. Frohnmayers
many voters complained they
trouble distinguishing between the
wo on fssues. Both were veteran
state officeholders who mmpni@zd
in favor of a sales tax and against the
Measure 5 property tax limit and
supported abortion rights.

No such problem this year.
Democrat Ted K\lhlwﬂ and
ol Decades of misguided forest management policy set the stage Republcan Ko Mannix noisly
through the & k |
Mot JOT an inferno that cha/lcnch the old rules of fighting wildfires |
In Southwest



Percent of Life-History Type in Returning Populations of
Sockeye on the Copper River Delta (1987 -1997)
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Typical Life Cycle
of Anadromous

Salmonids Eggs in stream gravel Alevin in
October - January stream gravel
January - Az

Fish spawning
in home stream
September - October

Fry emerge
April - June

Adult male

Juvenile fish
in fresh water
1-2 years

Migration
to spawning grounds
August - October

Smolt migration
to ocean




Life-history Variation

Juvenile Chinook Salmon Moving Past Humphrey Trap,
Elk River, Oregon
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Source: G. Reeves, unpublished data



Moving Forward

» Hydrograph and temperature regimes




Moving Forward

RS Hydrograph and temperature regimes
» Timing of selected life-history events
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Life-history Cycle of a ‘1-year Aquatic Insect’
on the Copper River Delta
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Life-history Cycle of a ‘1-year Aquatic Insect’

on the Copper River Delta
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Thermograph
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Determination of Life History

Smolting fish Maturing fish



Lipids (Percent of Body

Weight)

Energy storage & Water temperatures
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Main-channel Water Temperature (°C)
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Surface-

Age Comparison . . ‘water - Glacial
lake lake
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