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Grande Coulee Dam
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Image: Lawrence Scott
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Upper Columbia 
River Steelhead DPS
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Image: Douglas County PUD



Hatchery and wild age at smoltification/release
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Winthrop National Fish Hatchery
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Pre-release sampling of PIT-tagged steelhead
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S1 and S2 size distributions by release year
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Apparent survival and fork length
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Ф(rear + year + length + length2) p(rear + year + length) 



Apparent survival by rearing treatment
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Outmigration travel rate
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WNFH to Bonneville Dam
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Precocious maturation in steelhead
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Image: Michael Humling

Image: Penny Swanson



Smoltification and Precocious Maturation
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Residualism and ecological interactions
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Residual collection
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Residual index and sex ratio of residuals
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Volitional release of steelhead
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Survival of migrants and non-migrants
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Historic lengths at release of WNFH steelhead

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 20

Release year

1998
1999

2000
2001

2002
2003

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

M
ea

n 
fo

rk
 le

ng
th

 a
t r

el
ea

se
 (m

m
)

140

150

160

170

180

190

200

210

220

S2 mean

S1 mean

S1
S2



Acknowledgements
Collaborators

USFWS – staff of WNFH and Mid Columbia FRO
NOAA/NWFSC - Manchester  and Montlake
UW
USGS
WDFW

Funding: BPA (project 1993-056-00), USFWS, NOAA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 21

Image: Michael Humling



Smolt to Adult Survival Rates (SAR)
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%SAR and Saltwater Age of Adults
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