
Spring Chinook Salmon 
Interactions Indices -

Competition
Todd Pearsons 

Christopher Johnson 

Brenda James 

and 

Gabriel Temple



Historic Abundance

 Historical estimate of 120,000 adult spring 
Chinook returning to upper Yakima



Importance of Density 
Dependence
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Why is Capacity Important?

 Inform harvest management
 Helps prioritize enhancement options
 Helps interpret scope for supplementation 

success and sizing of programs



Beverton/Holt and Ricker
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Parr Size

R2 = 0.7131
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Smolt Size
R2 = 0.2166
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Variation in Capacity
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What Controls Capacity?

 Identify limiting factors that influence 
competition
– Inter- and intra-specific competition
– Food and space 



Competition Ranking 98-05
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Intra Food Competition Index

R2 = 0.8125
P = .002

R2 = 0.6468
P =.016
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Microhabitat Index

FD R2 = 0.4919
P  = .052

TD R2 = 0.4891
P  = .053

FV R2 = 0.2123
P  = .250.0
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Flow Ratio  - IFIM
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% Habitable Velocities
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Two of the Goals of the YKFP

• Increase capacity (habitat enhancement)
• Fill the current and future environment to 

capacity (supplementation and harvest 
management)



Redds Contributing to NORs, 
Benefits of Supplementation

0
500

1000
1500
2000
2500
3000
3500
4000
4500

1980 1985 1990 1995 2000 2005

Year

UY
AK

 R
ed

d 
Co

un
t Observed Redds

K (Beverton-Holt)
Contributing to NOR

Max Mean Benefit at 5% Hatchery
Recruitment = 213 Redds



Redds Contributing to NORs,
Benefits of Supplementation
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Capacity Should Be Increased 
to Get More NOR Benefits
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Parr size vs survival index

R2 = 0.6658
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Yakima Basin Redds x Smolts
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Redd to Redd
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Density Dependence
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Study Area and Methods
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SPC Biomass Index
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Nutrient Benefits
Broodstock=500
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Harvest Benefits
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