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 Lower Columbia Winter Steelhead 

Existing Populations 

The Lower Columbia Winter Steelhead SMU consists of nine populations, all of which are still 
in existence (Table 98).  These populations are primarily in direct tributaries to the Columbia 
River from the mouth up to and including Fifteenmile Creek near The Dalles, Oregon.  The 
Clackamas River is also included in this SMU.   
Table 98.  Population list and existence status for the Lower Columbia Winter Steelhead SMU.   

Exist Population Description 
Yes Youngs Youngs Bay tributaries. 
Yes Big Big Creek basin plus other Columbia River tributaries from Mill to (and 

including) Hunt Creek. 
Yes Clatskanie Clatskanie River basin plus Columbia River tributaries downstream to 

include Plympton Creek and upstream to include Beaver Creek. 
Yes Scappoose Scappoose Creek basin plus Columbia River tributaries downstream to 

Goble Creek and upstream to mouth of Willamette River. 
Yes Clackamas Clackamas River basin plus all other Willamette River tributaries 

downstream of Willamette Falls. 
Yes Sandy Sandy River basin. 
Yes Gorge Small Columbia River tributaries between the Sandy and Hood rivers 

(excluding Sandy and Hood rivers). 
Yes Hood Hood River basin (primarily East and Middle forks). 
Yes Fifteenmile Fifteenmile Creek basin plus Columbia tributaries downstream to Mosier 

Creek. 

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas. A couple 
populations show “0 miles inaccessible” (Table 99).  It must be recognized that these estimates 
are derived at the 1:100,000 scale and thus will not capture habitat lost in many smaller 
(1:24,000) streams resulting from barriers such as culverts.  Habitat lost in smaller streams will 
vary by population, but is not likely to account for 50% of any population, and thus does not alter 
assessment outcomes derived using data at the 1:100,000 scale.  Data presented in this report on 
accessibility of habitat should be viewed as general approximations and not as a definitive 
analysis on habitat availability/accessibility.  These issues will be more thoroughly addressed 
through the conservation planning process.   
Table 99.  Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Winter 
Steelhead SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Youngs 96 0 100% 
Big 53 4 93% 
Clatskanie 92 2 98% 
Scappoose 120 2 98% 
Clackamas 331 9 97% 
Sandy 171 51 77% 
Gorge 19 4 83% 
Hood 96 5 95% 
Fifteenmile 147 0 100% 
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Abundance 

Natural abundance estimates for the populations within this SMU were based on data from a 
variety of sources.  Limited abundance data were available for the Youngs, Big, Clatskanie, and 
Gorge populations.  Spawning surveys in the Youngs, Big, and Clatskanie basins began in 2003 
and no trend is yet available to suggest how current abundance levels compare to a long term 
average.  The Gorge population is expected to perform similarly to the Hood, so the assessment 
outcome in the Gorge was inferred from the outcome for the Hood.  See the “Population Details” 
section for specific details on abundance data sources and assessment outcomes for other 
populations.   
Table 100.  Abundance estimates (adult indices) used in evaluating interim criteria for the Lower Columbia 
Winter Steelhead SMU. 

  Full Seeding 25% of Abundance by Return Year No. Years >25%
Population Level Full Seeding 1998 1999 2000 2001 2002 2003 2004 of Full Seeding
Youngsa High redd densities 23.3 23.4 Pass 
Biga Insufficient data 10.8 5.3 Fail 
Clatskaniea Insufficient data 4.2 12.4 Fail 
Scappooseb No estimate available -- -- 22 12 13 23 14 Fail 
Clackamasc 974 244 -- -- 442 893 1,395 1,230 3,110 5 
Sandyd 1,111 278 -- -- 741 902 1,031 671 870 5 
Gorge Presumed similar to Hood Pass 
Hoode 1,231 308  -- 870 879 952 655 509 5 
Fifteenmilef 17.4 4.4 1.3 6.2 5.0 4.0 8.5 -- -- 3 
a.  Abundance data shown are redds per mile from survey program initiated in 2003. These numbers are not 
adjusted by hatchery-to-wild ratios and represent redd contributions by naturally and hatchery produced fish.  See 
“Population Details” for explanation of the pass or  fail designation. 
b. Adult counts at Bonnie Falls on the North Fork Scappoose.  See “Population Details” for explanation of failure 
designation.   
c. Naturally-produced spawners above North Fork Dam.  
d. Naturally-produced spawners above Marmot Dam.  Average based on 26 years of data.  
e. Naturally-produced adults passed above Powerdale Dam.   Full seeding estimate used as surrogate for 30-year 
average.   
f.  30-year average used to identify full seeding based on 22 years of observations since 1964.  Changes in survey 
protocol in 2003 precluded use of 2003 and 2004 data.   

Productivity 

Productivity was estimated using natural and hatchery abundance data and age composition data.  
Data were not available to estimate productivity for the populations downstream of the mouth of 
the Willamette River, nor the Gorge population.  The Gorge population is expected to perform 
similar to the Hood, so the assessment outcome for the Gorge was based on the outcome for the 
Hood.  See the “Population Details” section for specific details on productivity estimation 
methods and assessment outcomes for the remaining populations.   



Oregon Native Fish Status Report – Volume II 
 

Lower Columbia Winter Steelhead  290 

Table 101.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Winter 
Steelhead SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Youngsa High redd densities Pass 
Bigb Insufficient data Fail 
Clatskanieb Insufficient data Fail 
Scappooseb Insufficient data Fail 
Clackamas 1991, 1996-99 0.9 1.9 2.0 2.9 11.6 4 
Sandyc 1994, 1996-99 0.4 1.5 0.7 1.0 1.2 2 
Gorge  Presumed similar to Hood Pass 
Hood 1995-99 1.5 2.9 2.0 2.4 1.3 5 
Fifteenmiled 1993-95, 1997-98 4.2 7.3 1.3 1.8 1.9 5 
a.  See “Population Details” for explanation of pass designation. 
b.  Population failed because criteria treat insufficient data as failure in assessment of risks to the SMU.   
c.  Five years of lowest parent abundance.  Two of those years below 30-year average.   
d.  Recruits per spawner could not be estimated for the 1996 brood.  

Reproductive Independence 

Reproductive independence was evaluated based on data from a variety of sources.  Suitable data 
were not available for evaluating reproductive independence for the Youngs, Big, Clatskanie, 
and Gorge populations.  It was assumed that the Youngs and Big populations failed because 
hatchery releases near 40,000 and 100,000 smolts, respectively, are made annually.  Spawner 
surveys in the Youngs in 2004 showed that 19% of spawners were adipose finclipped (n = 21).  
Surveyors in the Big and Clatskanie observed very few spawners for which they could identify 
their origin.  At both the Klaskanine Hatchery (Youngs population) and Big Creek Hatchery, 
finmarked fish were no longer passed above the hatchery beginning in 2003.  Prior to this, both 
marked and unmarked fish were passed, and a majority of those fish were marked.  Smolt 
releases in the Clatskanie were terminated in 1996, and no releases are made in the Scappoose 
(ODFW HMIS database). 
Table 102.  Reproductive independence estimates used in evaluating interim criteria for Lower Columbia 
Winter Steelhead SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 < 10% 
Youngsa Average smolt releases of 56,000 Fail 
Biga Average smolt releases of 100,000 Fail 
Clatskanieb Smolt releases terminated in 1996 Pass 
Scappoose 0% 0% 7% 8% 7% 5 
Clackamas 2% 0% 0% 0% 0% 5 
Sandy 0% 0% 0% 0% 0% 5 
Gorge No winter steelhead releases Pass 
Hood 20% 43% 42% 39% 53% 0 
Fifteenmile <10% <10% <10% <10% <10% 5 

a. Failed because hatchery releases are made in the basin. 
b. Passed because hatchery releases are no longer made in the basin.   

Hybridization 

Hybridization has not been identified as an issue for lower Columbia winter steelhead.   
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Population Details 

Youngs 
Steelhead redd surveys for this population began in 2003.  Abundance data were derived from 
ODFW online data (2004d and 2004i).  The Youngs population was presumed to have passed the 
abundance criterion because redd densities in 2003 and 2004 were higher than average redd 
densities for coastal winter steelhead populations which all passed the criterion.  In 2003, the 
redd density in the Youngs was 23.3 redds per mile compared to 9.5 to 17.7 redds per mile in 
monitoring areas of the coast (South coast excluded).  In 2004, the redd density in the Youngs 
was 23.4 which was higher than any coastal monitoring area where densities ranged from 8.9 to 
22.0 (South coast excluded).  Youngs redd densities compared favorably even though 2004 data 
suggest near 20% of spawners were hatchery origin.  The population passed the productivity 
criterion because it appears abundance is at a moderately healthy level.   

Steelhead are passed annually at the Klaskanine Hatchery.  Prior to 2002, marked and unmarked 
fish were not distinguished.  Between 1998 and 2002 between 26 and 222 steelhead were passed 
above the hatchery.  In 2003 and 2004, 0 and 4 unmarked fish were passed respectively.   

Big 
Steelhead redd surveys for the Big population began in 2003.  Abundance data were derived 
from ODFW online data (2004d and 2004i).  Winter steelhead abundance levels in the Big 
population relative to historic levels are currently uncertain.  A redd survey in Little Creek 
(tributary to Big Creek) in 2003 showed 10.8 redds per mile.  More extensive surveys of the Big 
population in 2004 yielded a redd density of 5.3 redds per mile.   

In the 1955-56 to 1961-62 return years, adult steelhead were counted at the Gnat Creek (Big 
population) weir as part of the Gnat Creek Weir study (Willis 1962).  In those years, 41-262 fish 
were observed annually with an average of 123 though returns declined steadily through the 
seven year period.   

Further insight into abundance trends in the Big can be gained by examining records of fish 
passed above the trap at Big Creek Hatchery.  No non-finmarked fish were passed between 1996 
and 1999, but eight to 162 fish have been passed annually since then (Table 103).  Beginnning in 
2003, marked fish were no longer passed above the hatchery.   
Table 103.  Number of non-finmarked and finmarked winter steelhead passed above Big Creek Hatchery.   

Year Non-finmarked Finmarked 
1995-96 0 82 
1996-97 0 99 
1997-98 0 3 
1998-99 0 58 

1999-2000 8 104 
2000-01 162 32 
2001-02 74 75 
2002-03 64 0 
2003-04 46 0 

 

The Big population failed the abundance criterion based on inconclusive data.  In 2004, redd 
densities in the Big were 5.3 redds per mile compared to the 8.9 to 22.0 redds per mile average 
for coastal management areas.  Given this information and a general lack of data to properly 
assess the population, it was presumed the population failed the criterion.  This approach is 
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consistent with the conservative application of the interim criteria in situations where data are 
inconclusive.  The productivity criterion was failed for the same reason. 

Clatskanie 
Steelhead redd surveys for the Clatskanie population began in 2003.  Abundance data were 
derived from ODFW online data (2004d and 2004i).  Winter steelhead abundance levels in the 
Clatskanie population relative to historic levels are currently uncertain.  Redd surveys in 2003 
and 2004 showed 4.2 and 12.4 redds per mile respectively.   

The Clatskanie population failed the abundance criterion based on inconclusive data.  In 2003, 
redd densities in the Clatskanie were 4.2 redds per mile compared to the 9.5 to 17.7 redds per 
mile average for coastal management areas.  Given this information and a general lack of data to 
properly assess the population, it was presumed the population failed the criterion.  This 
approach is consistent with the conservative application of the interim criteria in situations where 
data are inconclusive.  The productivity criterion was failed for the same reason.   

The Clatskanie passed the reproductive independence criterion based simply on the fact that 
hatchery releases have not occurred there since 1996.  If significant straying from out of basin is 
occurring, then we may have not properly assessed the population for this criterion.  There are no 
local data to suggest what the levels of straying from out-of-basin may be.   

Scappoose 
Abundance data are counts of naturally-produced adults at the Bonnie Falls trap on North Fork 
Scappoose Creek from 1999-2004.  The hatchery fraction was estimated by comparing numbers 
of hatchery adults passed above the trap in comparison to numbers of naturally-produced fish 
passed.  Bonnie Falls trap data were provided by ODFW (pers. comm., Todd Alsbury, 2/1/05).  
Not enough years of data were available to estimate a long term average, and there is no estimate 
of full seeding.  The population failed the abundance criterion due to inconclusive data.  
Precautionary application of the interim criteria treat inconclusive data as “failure” in assessment 
of risks to the SMU. 

Clackamas 
Naturally-produced spawner estimates were based on counts at North Fork Dam less harvest 
above the dam.  North Fork Dam steelhead counts were adjusted to account for only winter 
steelhead and were provided by ODFW (pers. comm., Mark Chilcote, 2/9/04; WDFW and 
ODFW 2004a).  Harvest above the dam from 1974-1991 was estimated at 12% based on harvest 
card data.  From 1992-1998 harvest was assumed to be 1% under catch and release regulations, 
and was assumed to be 0% from 1998-2003.  Harvest rate estimates were developed by ODFW 
(pers. comm., Mark Chilcote, 2/9/04).   

Hatchery-to-naturally produced ratios were estimated by calculating natural hatchery spawners in 
the same manner as natural spawners.  Harvest above North Fork Dam was subtracted from the 
counts at North Fork Dam.   

Age compositions for estimating Clackamas River productivity were based on scale samples 
taken from Clackamas steelhead from 1982-1997 (Hansen et al. 2000).   

Sandy 
Naturally-produced spawner estimates were based on counts at Marmot Dam derived from 
Chilcote (2001) and WDFW and ODFW (2004a).  Hatchery spawners from 1974-1998 were 
obtained from Chilcote (2001).  Since 1999, hatchery fish returning to Marmot Dam have been 
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adipose finclipped and prevented from passing upstream of Marmot Dam.  Thus, the hatchery 
fraction of the spawning population has been 0% since 1999 because natural spawning takes 
place primarily above Marmot Dam.  An average age composition from Chilcote (2001) was 
applied uniformly to all return years to estimate natural recruits.   

Prior to 1999, a significant portion of the population passed above Marmot Dam was of hatchery 
origin.  Because of this, there were not five complete broods to estimate productivity in which 
parent (hatchery and naturally-produced fish combined) abundance was below the 30-year 
average naturally-produced abundance.  As a result, productivity was examined in the five years 
of lowest parent abundance since 1978.   

Hood/Gorge 
Natural abundance estimates for Hood River were based on the number of natural fish passed 
above Powerdale Dam.  Data were available for the 1993-2004 spawning years (Olsen 2005).  
Abundance and productivity were compared to the full seeding level rather than the 30-year 
average because only 11 years of abundance data are available, and runs in the Hood have been 
depressed.  The full seeding level provided a better benchmark to identify years of low 
abundance.  Several estimates of full seeding were reviewed, and an average of those estimates 
was used for this assessment.   

Underwood et al. (2003) estimated the smolt capacity of the basin using a habitat-based smolt 
capacity model and stream inventory data from ODFW, Confederated Tribes of the Warm 
Springs Reservation of Oregon (CTWSRO) and the U.S. Forest Service (USFS).   That smolt 
capacity was multiplied by a smolt-to-adult survival rate of 7.36%.  That smolt-to-adult survival 
rate was the median of observations from Olsen (2004) who estimated the smolt-to-adult survival 
rate of naturally-produced winter steelhead from the 1993-1999 broods outmigrating from the 
Hood Basin.  This estimate of 1,248 is lower than the Lower Columbia Technical Recovery 
Team PCC target of 1,400 (NPPC 2004a).  The EDT model estimated a baseline winter steelhead 
spawner population of 1,046 (NPPC 2004a).  We averaged these three full seeding estimates for 
the abundance criterion threshold.   

Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  Parents were defined as the number of natural and hatchery origin 
spawners past Powerdale Dam.  Hatchery fish are Hood River broodstock and are selectively 
passed above Powerdale Dam to supplement natural spawning.  Recruits were defined as the 
number of naturally-produced offspring that were passed above Powerdale.   

The Gorge population was presumed to perform similar to the Hood population, except for 
reproductive independence.  There are no hatchery releases made into the Columbia River 
tributaries that make up the Gorge population, therefore it passed the reproductive independence 
criterion.  The Gorge population was presumed to pass the abundance and productivity criteria, 
since the Hood population passed these criteria. 

Fifteenmile 
Abundance estimates in Fifteenmile Creek reflect the average redd density from three survey 
areas in Fifteenmile Creek including the mainstem Fifteenmile, Eightmile Creek, and Ramsey 
Creek.  Estimates in Fifteenmile Creek were available for several years between 1964 and 1970.  
Consistent annual surveys began in Fifteenmile Creek in 1985, and in the other two creeks in 
1986 (unpublished data, ODFW district office, The Dalles, Oregon).  No surveys were done in 
1996.  Changes in survey protocol in 2003 precluded the ability to compare redd densities from 
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2002 or earlier to redd densities in 2003 and 2004.  As a result, assessments of the abundance 
and productivity criteria were based on survey data collected through the 2002 spawning year.   

Redd densities in Fifteenmile Creek were not adjusted to account for spawning of hatchery fish.  
Few hatchery fish are expected to spawn in Fifteenmile Creek because no hatchery releases have 
been made there, and there is no reason to suspect significant straying from out-of-basin.   

Productivity was estimated using annual age composition for Hood River winter steelhead.  Age 
compositions from the Hood are available since 1994 (Olsen 2005).  We applied the average age 
composition from 1994-2004 to the 1986-1993 returns to Fifteenmile Creek.   

Assessment Conclusions 

This SMU consists of nine populations in tributaries to the Columbia River from the mouth up to 
Fifteenmile Creek near The Dalles.  The Clackamas population is also included within this SMU.  
Data are limited for the Youngs, Big, Clatskanie, and Gorge populations and the status of these 
populations is unknown.  Precautionary application of interim criteria treats inconclusive or 
insufficient data as failure in the assessment of risks to the SMU.   The SMU only met three of 
the six interim criteria indicating its near-term sustainability is at risk. 
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Figure 24.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Youngs – Lower Columbia Winter Steelhead 

 
The Youngs population passed five of six criteria.  It was assumed that the population passed the distribution 
criteria because all historically accessible habitat is still accessible.  Abundance and productivity were passed 
because redd densities in the Youngs have been higher than in most coastal populations which are relatively 
healthy.  Independence was failed because hatchery winter steelhead are released into the basin. The 2004 spawner 
surveys showed that 19% of fish whose origin could be identified were ofhatchery origin.    

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Fail Pass 
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Big - Lower Columbia Winter Steelhead 

 
The Big population could not be assessed for the abundance and productivity criteria because the necessary data 
were not available.  It was assumed that the population passed the distribution criteria because most of the 
historically accessible habitat is still accessible.  A hatchery barrier on Gnat Creek blocks access to four miles of 
habitat.  Abundance and productivity were failed because precautionary application of the interim criteria treats 
insufficient data as failure in the assessment of risks to the SMU.  Independence was failed because hatchery 
winter steelhead are released into the basin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Clatskanie – Lower Columbia Winter Steelhead 

 
The Clatskanie population could not be assessed for the abundance, productivity, or independence criteria because 
the necessary data were not available.  It was assumed that the population passed the distribution criteria because 
most of the historically accessible habitat is still accessible.  Abundance and productivity were failed because 
precautionary application of the interim criteria treats insufficient data as failure in the assessment of risks to the 
SMU.  Reproductive independence was passed because hatchery winter steelhead releases into the basin were 
terminated in 1996.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Pass Pass 
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Scappoose – Lower Columbia Winter Steelhead 
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The Scappoose population passed the distribution, independence, and hybridization criteria, but could not be 
assessed for either abundance or productivity.  A short time series of abundance data were available from trapping 
at the Bonnie Falls trap on the North Fork Scappoose, but there was no long term average abundance or full 
seeding estimate in which to compare these data.  Abundance and productivity were assumed failed based on 
insufficient data and precautionary application of the interim criteria.  Hatchery-to-naturally produced ratios of fish 
arriving at the Bonnie Falls trap were used to evaluate the independence criterion.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Pass Pass 
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Clackamas – Lower Columbia Winter Steelhead 
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The Clackamas population passed each of the interim criteria.  Abundance in the Clackamas was estimated by 
subtracting upper river harvest from counts at the North Fork Dam.  Hatchery-to-naturally produced ratios were 
deterimined by adjusting North Fork Dam counts of hatchery and naturally-produced fish for harvest above the 
dam. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Sandy – Lower Columbia Winter Steelhead 
 
 
 

 
The Sandy population passed each of the criteria with the exception of productivity.  Counts at Marmot Dam of 
naturally-produced fish as estimated by Chilcote (2001) were used as the measure of naturally-produced 
abundance in the basin and were supplemented with more recent counts.  Since 1999, all returns of hatchery fish 
released in the basin have been finmarked, and only non-finmarked fish have been allowed above the dam.  While 
naturally-produced returns have declined, they have remained above the interim criterion threshold.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Fail Pass Pass 
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Gorge – Lower Columbia Winter Steelhead 

 

Assessment Outcome 

 

    
The Gorge population passed each of the criteria though no abundance or independence data were available on 
this population.  Only about 17% of the steelhead habitat within the Gorge tributaries has been blocked and is no 
longer accessible.  Abundance and productivity were passed because it was presumed that this population would 
perform similarly to the Hood population which passed both of those criteria.  Reproductive independence was 
passed because hatchery winter steelhead are not released into the population.   

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Hood – Lower Columbia Winter Steelhead 
 

Assessment Outcome 

 

 

 
The Hood population passed each of the 
criteria with the exception of 
reproductive independence.  Naturally-
produced returns to the Hood are 
monitored at Powerdale Dam in the 
lower mainstem Hood River.  Not all 
hatchery fish are passed above the dam, 
but many are allowed past to 
supplement natural spawning.  The 
Hood River broodstock incorporates 
naturally-produced Hood River fish. 
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Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Fifteenmile – Lower Columbia Winter Steelhead 

Assessment Outcome 

 
 

 
The Fifteenmile population passed each of the interim criteria.  Abundance in the Fifteenmile is monitored 
through annual redd surveys in Fifteenmile, Eightmile, and Ramsey creeks.  The trend above represents an 
average redd density from those three index reaches.  It was assumed that there are essentially no hatchery strays 
into the Fifteenmile basin because no hatchery releases have been made there.  Changes in survey protocol 
prevented use of 2003 and 2004 redd density data for this assessment.   
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Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 


