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• Document whether elimination of hatchery programs 
effects the likelihood of recovery of natural-origin 
salmon and steelhead populations (i.e. Do hatcheries 
change the survival or productivity of natural-origin 
fish?). 

Our Objective
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No Effect

“Although many ecological mechanisms of impact 
have been demonstrated (e.g. hatchery fish eating 
wild fish), few studies have been published that 
evaluate the impacts of a production scale hatchery 
in natural environments (e.g., percent of population 
consumed, or decrease in abundance).” 

-Pearsons (2008)



Direct tests for hatchery effects

Attributes of an ideal study of hatchery fish effects:

-Complete fish census data

-Includes reference populations

-Minimal data manipulation

-Known influence of hatchery 
spawners on population 
productivity



Upper Clackamas Winter Steelhead

Evaluation of effects of a large, segregated
summer steelhead fishery augmentation
program on natural-origin winter steelhead 
productivity.



Why the Clackamas
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Why the Clackamas



Previous Study Conclusions

“The hatchery program was meant to provide a sport fishery, and the production of 
adult offspring was not intended. If successful hatchery reproduction had occurred, 
at least the offspring could have contributed to fisheries. Instead, the hatchery fish 
wasted basin capacity by occupying habitat and depressing wild production while 

producing nothing useful themselves.”

“Our analysis demonstrated that the productivity of the wild winter steelhead 
population in the upper Clackamas River basin was depressed when large numbers 

of hatchery summer steelhead were present above North Fork Dam.”

“We found that when large numbers of hatchery summer steelhead were present, 
winter steelhead production measured as recruits per spawner was reduced by 
50%, while the maximum number of wild recruits produced was reduced by 22%, 

averaged across our various models.”

Kostow and Zhou (2006)



















Brood Years 1958-2009



Density-independent Ricker

Beverton-Holt Hockey Stick





Brood Years 1971-2009



Preliminary Conclusions

• Abundance of hatchery-origin summer steelhead spawners was 
positively correlated with natural-origin winter steelhead 
productivity.

• There is strong covariation between productivity of spatially 
contiguous populations of steelhead. The decline in abundance 
of natural-origin winter steelhead (1972-1998) appears to have 
been driven by variation in survival rates common to winter 
steelhead populations throughout the region. 

• There was not a winter steelhead abundance increase following 
exclusion of hatchery fish in the Upper Clackamas Basin.



1. Data: 1958-2005
2. >3000 spawners in 2004
3. Est. Col. River harvest
4. No harvest in Upper Clack River
5. Eval. smolt and adult prod. 
6. S-R models: Ricker & BH
7. Use of env. covariates
8. No Use of reference populations
9. Partition data into “periods”
10. No ocean effects
11. Large effect of hatchery fish

Kostow and Zhou (2006) Courter and Wyatt

1. Data: 1958-2015
2. 2014 spawners in 2004
3. No Col. River harvest adjust.
4. Harvest in Upper Clack River
5. Eval. adult prod.
6. S-R models: BH & Hockey Stick
7. Use of env. covariates
8. Use of reference populations
9. Evaluate entire dataset 
10. Ocean effects quantified
11. No detectable effect of hatchery 

fish



Questions
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