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Regulating 
Outlets (“spill”)

Power Turbines

Spill gates 
(rarely used)

•High head dams

• No fish ladders

•Elevated water 
temperatures

•Long reservoirs

• Predators

• Pathogens/parasites

• ESA threatened listing  
1999 (Chinook salmon)

The Problem
Majority of Historical Spawning Habitat Blocked
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Objectives
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Estimate the effect that passage through dams and reservoirs 
has on juvenile hatchery Chinook salmon focusing on:

Outmigration success of juveniles

 Survivorship to adulthood



Tagging
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Major assumption: hatchery fish are phenotypically similar to 
naturally‐produced fish entering the reservoir (size, timing, 
behavior, condition, etc.)



Detection & Recovery
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PIT tags (2011‐2020):
 Outmigrants at Willamette Falls, <10% detection efficiency

 Adults at Willamette Falls, 100% detection efficiency



Study Area and Release Sites– MFW
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HCR

LOP HOR

LOP FB

LOP TR
Dexter TR

±
HCR=Hills Creek 

Reservoir

LOP=Lookout Point

HOR=Head of Reservoir

FB=Forebay

TR=Tailrace
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Lookout Point Reservoir entry, naturally‐produced Chinook   
(Romer et al. 2012)

PIT 2011 (64 mm)
PIT 2012 (62 mm)
PIT 2013 (68 mm)
PIT 2014 (74 mm)



Tagging & Release – MFW
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Release Location

Release Year Dexter TR LOP TR LOP FB LOP HOR HCR

2011 6K ‐‐ ‐‐ 6K ‐‐

2012 50K ‐‐ ‐‐ 50K 50K

2013 37K ‐‐ 37K 37K 33K

2014 33K 33K 33K 33K ‐‐
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Outmigration Success– MFW
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Study Area and Release Sites –
North Santiam
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Minto TR

Detroit FB

Detroit HOR

±
HOR=Head of Reservoir

FB=Forebay

TR=Tailrace
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Detroit Reservoir entry, naturally‐produced Chinook                
(Romer et al. 2012)
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Tagging & Release – NS
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Release Location

Release Year Minto TR Detroit FB Detroit HOR

2012 12K ‐‐ 12K

2013 33K 33K 33K

2014 33K 33K 33K



Outmigration Success– NS
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N=1,045

N=895

N=1,000
N=844

N=734

N=416

N=469

N=254



Juvenile to Adult Survival
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Adult Detections at Willamette Falls

**2012 Release Year for both basins

Middle Fork Willamette

Release Group
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Key Points
Fish released above dams:

 Detected at a lower rate=consistent evidence of dam/reservoir impacts related 
to lower outmigration success; impacts appear to be greater in the MFW

Middle Fork Willamette North Santiam

 Better survival to adulthood in both basins than tailrace releases (!) – based on 
partial cohort returns

Year
Ratio

(TR:HOR) Effect 

2011 2.5:1 60%

2012 5.1:1 81%

2013 3.4:1 71%

2014 16.8:1 94%

Year
Ratio

(TR:HOR) Effect

2012 1.8:1 15%

2013 1.6:1 36%

2014 1.6:1 39%
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Questions & 
Discussion

http://oregonstate.edu/dept/ODFW/willamettesalmonidrme


