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State of the Willamette 

 

 

 



How does temperature influence fish behavior, life history, and survival? 
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Dams alter 

downstream 

temperatures in 

Willamette Basin  

 

These changes 

influence fish 

behavior, life 

history, and 

survival 



 
 

 

Adult Migration Timing  
Cold v Warm Water 

High v Low Flow  
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6 
Chinook migration is influenced by temperature thresholds in the low 50’s and 70’s 
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Chinook migrate pass 

Willamette Falls earlier in 

years with warm temperatures     



) 

27% of run passed WF by May 15, 2011 

87% of run passed WF by July 1, 2011 

43% of run passed WF by June 1, 2011 86% of run passed WF by June 1 

69% of run had passed WF by May 15 



10 Does the influence of temperature on migration extend into the tributaries?  



SPRING CHINOOK COUNTS  

WILLAMETTE FALLS / COUGAR DAM 1960-67 
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Do dams still influence migration 

timing today?  How do we fix it? 
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How is 

spawning 

success 

influenced by 

altered 

temperatures? 

 

What is 

emergence?   

 

What factors 

influence 

emergence 

timing and 

survival? (spawning 

date, temp, distribution). 

 

 



Dams alter 

downstream 

temperatures in 

Willamette 

Basin  

 

These changes 

influence fish 

behavior, life 

history, and 

survival 
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Subbasin Location Number of Eggs Survival (%) 

Middle Fork Willamette Willamette Hatchery 3,200 81 

 Dexter Ponds 3,200 0 

South Fork McKenzie Diversion Tunnel 3,100 68 

 South Fork above Cougar 3,100  N/A* 

North Santiam Minto Fish Collection 

Facility 

2,500 89 

 Marion Forks Hatchery 2,500 93 

 

Chinook emerge 

from the gravel 

after 

accumulating 

1650-1850 

temperature units 

 

Temperatures > 

60 F impact egg 

survival 
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Temperatures influence emergence timing and survival 
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Appleby 2016 

Is the Long Tom  

chinook rearing 

habitat? 

Temperatures influence distribution of 

chinook rearing and survival 

 



Willamette River Thermal Conditions 

USGS map by Gabe Gordon 

Temperature plots from USGS Data Grapher 

McKenzie River  
near Vida 

18° C 

Willamette River  
at Harrisburg 

Willamette River  
at Keizer 
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SUMMARY 

Temperature influences fish behavior, life history, and survival of chinook in the Willamette 

Basin 

 

 Adult chinook migration is influenced by temperature thresholds in the low 50’s and 70’s 

  Fish alter their behavior to migrate past Willamette Falls earlier in warm dry years and later in cool 

 wet years. 

  Altered temperatures below dams can result in changes in run timing back to fish collection facilities

  

 Survival of incubating chinook eggs is impacted by temperatures > 60 F 

 

 Emergence timing of juveniles is based on how quickly they accumulate a range of thermal units  

  Altered temperatures below dams can change emergence timing which may impact survival 

 

 Temperatures alter the distribution of rearing juvenile chinook seasonally and can influence life history 
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