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>91,000 Dams in the U.S. = Intensive Demand on Waterways

http://nid.usace.army.mil





Dams Blocked Access to 80 miles of Rivers & Creeks

Elwha Dam
• rkm 7.9

• Constructed 1913

• 120 ft. high

• Removed 2012

Glines Canyon Dam
• rkm 21.4

• Constructed 1927

• 235 ft. high

• Removed 2014



Elwha River Restoration: The Nation’s Largest Dam Decommissioning

http://e360.yale.edu/slideshow/largest_us_dam_removal_releases_34_million_yards_of_sediment/176/1/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiE3qyjtbvJAhUN1GMKHftWC1EQjRwIBw&url=http://www.seattletimes.com/html/fieldnotes/2019824875_photos_from_a_new_world_glines_canyon_dam_goinggoing.html&psig=AFQjCNEWakJS8QUllDdjQEIn5KV9r2dscw&ust=1449085032445539


Before Dam Removal: Relative Abundance & Spatial Extent
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Brenkman et al. (2012)



What is the response of bull trout to the 
nation’s largest dam removal?

• Determine spatial and temporal movements throughout watershed, 
and upper extent after dam removal

• Assess body size before and after dam removal

• Describe diets of Elwha River bull trout after dam removal



Radio Telemetry: Methods and Approach

• Weekly capture via drift gill-net, 2014 - 2017

• Internally tagged bull trout

• Used transmitters that emitted coded bursts enabling unique identification 

of several hundred transmitters per frequency

• Tracked via strategically located fixed stations & weekly walking & monthly aerial surveys



Year N tagged
Tagging
Location

(rkm)

Tagging 
Period

2014 24 2-12 Apr 30- Jul 23

2015 46 1-21
Apr 15- Oct 

28

2016 40 1-21
Mar30- Aug 

23 

2017 31 1-23 Apr 26- Sep7



Progressive annual 
spatial expansion
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Length at age, pre- and post-dam removal

• Pre-dam removal
• Angling

• 2005, 2006, 2011

• ME and UE

• Post-dam removal
• Drift gill-netting

• 2014-2017

• LE and ME

• Aging from scales



Body Size, pre- and post-dam removal



Diet Analysis

• Beach seining in Elwha 
estuary after dam removal 

(n = 37)

• Opportunistic sampling in 
river after dam removal 

(n = 143)

• Stomach contents ID’ed and 
separated into prey groups 
in the lab



Diet Analysis
• Diet primarily comprised of 

prey fish
• (34% of all prey by number,    

>95% of stomach contents by 
weight in 71% of bull trout)

• Pacific salmonids primary type 
consumed (87% of prey fish)

• Binge feeding observed
• Hatchery releases of juvenile 

Chinook or coho salmon

• Limited occurrence of fish 
eggs and carcasses 

41 Chinook, 1 steelhead, 
total weight 211 g 



Restoration Trajectory of Elwha Bull Trout

Pre-dam Removal

Low abundance and densities

Isolated in fragmented river system

Genetically isolated headwaters 
population

Adfluvial (w/ reservoirs) and
fluvial (headwaters)

Smaller body size



Restoration Trajectory of Elwha Bull Trout

Pre-dam Removal Expectations Post-dam Removal

Low abundance and densities Increased abundance and densities

Isolated in fragmented river system Spatial expansion throughout the river

Genetically isolated headwaters 
population

Greater genetic exchange

Adfluvial (w/ reservoirs) and
fluvial (headwaters)

Increased anadromy

Smaller body size Increased length at age



Conclusions

• Unique opportunity to assess response of bull trout to dam 
removal

• Connection of headwaters to the estuary

• Using resources now that were not available prior to dam 
removal

• Potential for increased size and fecundity, anadromy, 
abundance, and life history diversity 

• Restoring connectivity may be key to recovery
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