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MEMORANDUM 
 
TO: Council Members 
 
FROM: Bruce Suzumoto 
 
SUBJECT: Avian predation in the Mid-Columbia region 
 

Dr. Julia Parrish of the University of Washington will present her findings on the 
abundance, habitat needs and food habits of several species of birds (gulls, mergansers, 
cormorants and terns) found in the Mid-Columbia region.  In particular she will focus on the 
consumption of salmonids by avian predators and discuss impacts and possible implications.  Dr. 
Parish’s study was sponsored and funded by Chelan County PUD.   
 
 
Abstract for Dr. Parrish’s presentation: 
 

The Avian Predation Project on the mid-Columbia is a three-year effort to determine the 
risk posed to out-migrating salmon smolts by bird predators.  Limitations on total allowable 
mortality to listed salmon species, as well as the potential for negative publicity associated with 
lethal control of avian predators, were the main factors driving the need for this study.  Five 
species of piscivorous birds are found in Chelan County: California and ring-billed gulls, 
Caspian terns, double-crested cormorants, and common mergansers. 
 

There are four components that make a predator species a threat to salmon: (1) preys on 
or prefers salmon, (2) always present in the system, (3) has a large population, and (4) has a high 
energy demand. Our approach was to use a combination of observation, satellite telemetry, diet 
analyses, and bio-energetic modeling to: (1) determine which birds consume salmon, (2) 
determine which birds are abundant in the system, (3) help managers and policy makers 
determine which birds are an actual threat, and (4) design adaptive management tools to manage 
predation. 
 

Our data show that although cormorants and terns are salmon specialists, their numbers 
are low, and they are not present in the system during the peak of salmon smolt out-migration.  



 By contrast, gulls target salmon, are present in high numbers and maintain a fair presence 
in the system throughout the summer.  Common mergansers do not target salmon, but are the 
only bird species always present in the system, and these birds have a high energy demand.  Bio-
energetic modeling reveals that mergansers currently pose the highest threat to salmon in Chelan 
County.  The degree to which this result is transferable is a function of relative species presence.  
The data collection and modeling approach is directly transferable. 
 

Solving the "avian predator problem" is possible using a "tool-box" approach.  We 
recommend a combination of habitat modification (including attention to riprap habitat preferred 
by foraging mergansers, and park habitat preferred by gulls as resting sites), "smart" lethal 
control (using the bio-energetics model in conjunction with in-season predator population 
assessment to determine total estimated smolt mortality), and integrated predator management 
(utilizing the bio-energetics approach in conjunction with an ecosystem modeling approach to 
manage all salmonid predators, including northern pikeminnow, simultaneously). 
 
________________________________________ 
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Mergansers and Gulls are a Threat
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Mergansers Eat the Most Salmon

Caspian terns
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Solving the Problem

• Habitat is a key
– 80% of fish consumed off dam, along the 

reaches

• Smart lethal control
– minimize waste, maximize effect

• Integrated predator management
– some birds can help



Hot Habitat
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Hotspots

Satellite and river data 
show that gulls congregate 

in parks
Walla Walla Park

Entiat Park
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Adaptive Management Choices
Early Late

99% of steelhead
90% of coho

67% of chinook40 % of salmon consumed 60 % of salmon consumed
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Gulls Eat the Most Pikeminnow

Salmon Pikeminnow
and pikeminnow are major consumers of juvenile salmon
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Smart Control
Policy sets allowable predation ceiling

Lethal control thresholds

use bioenergetics model

species, age class, time-of-season specific
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Recommendations & Next Steps
Chelan County

• Adopt habitat-based measures to deter bird 
presence or foraging (dams, parks, rip rap)

• If lethal control is necessary, adopt adaptive 
management practices
– On river abundance assessment
– Limited diet analysis

• Examine all major predators simultaneously
– Mergansers, gulls
– Pikeminnow



Larger Scale Recommendations
Region-wide Smart Control Program

• Increase non-lethal control toolbox

• Regional approach to predator diet 
– birds and NPM

– location-specific differences 

– standardized methods

• Regional assessment of bird distribution and 
abundance on the river

• Refine windows of salmon predation opportunity

• Adaptive management using bioenergetics-
population dynamic predator threshold model


