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The Elwha River – a brief history
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Questions
• How will ecosystem processes and condition 

change with the removal of the Elwha River 
dams?

– Primary & secondary productivity

– Fish community response

• How do channel & floodplain dynamics affect 
primary & secondary productivity and fish 
community response?

Impacts of the dams
Blockage to upstream migration

• 146 km of mainstem and 
tributary habitat

• Floodplain channels
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Impacts of the dams
Reduced habitat quality

River bed coarsening
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Impacts of the dams
Loss, reduced, and altered salmonid populations

• Over 90% decline in 
salmonid abundance

• Likely extirpation of 
upstream stocks

• Shift in species 
composition

0%

20%

40%

60%

80%

100%

Pre-Dam Post-Dam

Steelhead
Coho
Chinook
Sockeye
Chum
Pink

0

100,000

200,000

300,000

400,000

Pre dams Post damsTo
ta

l n
um

be
r o

f s
al

m
on

id
s



4

Study design

• Two main changes:
– Loss of downstream 

transport of sediment and 
wood

– Loss of upstream 
migration of salmon
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Elwha response to dam removal
• Channel & floodplain dynamics

– Increase in sediment & wood 
supply

• Channel widening & 
aggradation

• Increase in channel migration 
rate 

– Decrease in riparian stand age

– Change in floodplain channel 
characteristics
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• Salmon recolonization

– Upstream movement of 
anadromous fish
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Bounded alluvial valleys
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Primary productivity
Longitudinal patterns
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Secondary productivity
Channel & floodplain dynamics
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• Decreased stand age

• Increase in channel dynamics

• Sediment increase
• Detrital input

Fish community response
Do salmonids succeed in colonizing new habitats?

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

1947 1957 1967 1977 1987

A
du

lt 
pi

nk
 s

al
m

on

Fraser River DFO, unpublished data

• Yes

• Straying 

• Newly created or reopened 
habitats

• Establish self-sustaining 
populations in years to 
decades

• Success
– Specific life history variation
– Geomorphic and ecological 

conditions

Habitat opened
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Fish community 
response

Recolonization

• Chinook & coho
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• Pink & chum
• Sockeye, 

Steelhead/rainbow, 
char, & cutthroat

• Lamprey

Fish community response
Straying away from sediment 

source
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• High sediment load in a 
short time period
– Deleterious effects on 

salmon

• Straying away from Elwha

• Mt. St. Helens
– Stray rates increased from 

16% to 45%
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Fish community response
Buffering effects -

Dams & floodplains
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Elwha River hypotheses summary
• Channel widening, aggradation, 
increased migration & shift in floodplain 
characteristics

• Primary & secondary productivity
• Initial decrease – sediment
• Long term increase – marine 
derived nutrients & detrital input

• Salmonids will establish self-
sustaining populations in the 
middle & upper Elwha

• Lower river, other watersheds 
& resident populations

• Sediment impacts
• Stray rates
• Floodplain channels
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