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Lower Columbia Coho 

Existing Populations 
This SMU includes eight populations in tributaries from the Columbia River mouth to 
Fifteenmile Creek upstream of Hood River.  A population upstream from Willamette Falls was 
not included because it is a naturalized population that was established by introduced fish.  Both 
early and late-run Clackamas coho are also included in this SMU.   None of the populations are 
officially designated as extinct, though several populations are severely depressed and current 
returns may primarily be offspring of naturally-spawning hatchery fish.  The SMU failed four of 
the six criteria so its near-term sustainability is at risk.     
Table 16.  Population list and existence status for the Lower Columbia Coho SMU.   

Exist Population Description 
Unknown Youngs Youngs Bay tributaries.  

Yes Big Big Creek basin plus other Columbia River tributaries from MillCreek 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 Early Clackamas Clackamas River basin -  early run timing, primarily spawning upstream from 
mouth of Fish Creek. 

Yes Late Clackamas Clackamas River basin – late run timing, primarily spawning downstream from 
Fish Creek.  

Yes Sandy Sandy River basin. 
Unknown Bonneville Hood River basin plus small Columbia River tributaries from Bridal Veil Creek 

upstream to Fifteenmile Creek. 

Habitat Use Distribution 
The habitat use distribution criterion was evaluated based on accessibility of historic habitat with 
the exception of three populations with such low abundance levels that it is unlikely they met the 
criterion (Table 17).  Several populations show “0 miles inaccessible”.  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.   

For this assessment, early Clackamas coho were considered to be primarily distributed above 
Fish Creek (tributary to the Clackamas above North Fork Dam), and late coho were considered 
to be distributed primarily below Fish Creek.  In actuality, there is overlap in the distribution of 
the two populations.  Some early run coho spawn in tributaries below North Fork Dam (Clear 
Creek, Deep Creek, and Eagle Creek), and some late run fish may pass above Fish Creek.  
Annecdotal observations indicate that distribution varies annually and is dependent on flow.  In a 
low flow season, some early fish may be more apt to spawn in streams downstream of Fish 
Creek, and in high flow years, late run coho may be more apt to move further upstream.   
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Returns to the Big, Clatskanie, and Bonneville populations have been so small in recent years 
that it is unlikely that naturally-produced fish distributed themselves over 50% of the coho 
habitat.  Accordingly, these populations failed the distribution criterion. 
Table 17.  Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Coho SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Youngs 128 0 100% 
Biga 109 4 Fail 
Clatskaniea 78 7 Fail 
Scappoose 93 8 92% 
Early Clackamas 93 0 100% 
Late Clackamas 139 8 95% 
Sandy 133 31 81% 
Bonnevillea 77 4 Fail 
a.  Data reflect habitat availability.  Recent returns have been so small that it is unlikely that the naturally-produced 
population has occupied 50% of the habitat in 3 of the past 5 years.  Population failed the distribution interim 
criterion.   

Abundance 
Estimates of abundance were derived from a variety of sources.  Spawner surveys have been 
conducted annually since the 1949 and 1950 return years in index reaches in basins downstream 
of the Willamette River.  The Clackamas, Sandy, and Hood (Bonneville population) each have 
dams with counting stations that provide consistent annual abundance estimates.  Both early and 
late Clackamas coho were indexed via counts at North Fork Dam, though some spawning of late 
Clackamas coho takes place in mainstem tributaries below the dam.   See “Population Details” 
for more information on sources of abundance data for each population.   
Table 18.  Abundance estimates (adult indices) used in evaluating interim criteria for the Lower Columbia 
Coho SMU.   

  30-Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 1999 2000 2001 2002 2003 2004 of Average 
Youngsa Insufficient data 0 140 17 231 89 -- Fail 
Biga Insufficient data 0 0 0 17 10 -- Fail 
Clatskaniea Insufficient data 0 3 3 2 23 -- Fail 
Scappoosea Insufficient data 0 16 1 50 27 -- Fail 
Early Clackamasb 1,088 272 -- 1,973 2,761 695 1,734 1,211 5 
Late Clackamasb 1,154 289 -- 461 1,425 185 372 164 3 
Sandyc 805 201 -- 679 1,146 289 1,173 1,032 5 
Bonnevilled 22 6 -- 8 20 27 31 125 Fail 
a.  Peak count of live and dead fish per mile in index reaches.   See “Population Details” for explanation of failure 
designation.   
b.  Counts at North Fork Dam. 
c.  Counts at Marmot Dam. 
d.  Counts at Powerdale Dam on the Hood River.  See “Population Details” for explanation of failure designation.     

Productivity 
Productivity estimates could not be made for populations in tributaries downstream of the 
Willamette River because abundance estimates include a substantial but unknown proportion of 
hatchery spawners.  Productivity estimates with available data would not accurately reflect the 
productivity of the naturally-produced population.  Each of the populations failed the 
productivity criterion.  See “Population Details” for explanations of this assessment.   
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Table 19.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Coho 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 
Youngs Insufficient data – High hatchery fraction Fail 
Big Insufficient data – High hatchery fraction Fail 
Clatskanie Insufficient data – High hatchery fraction Fail 
Scappoose Insufficient data Fail 
Early Clackamas 1989-90, 1996, 1998-99 3.2 4.6 2.2 10.3 3.7 5 
Late Clackamasa 1995, 1997-2000 0.3 2.7 14.3 3.6 0.4 3 
Sandy 1996-2000 0.9 5.9 4.4 1.8 1.7 4 
Bonnevilleb 1993, 1996-97, 1999-2000 0.4 0.6 0.3 0.9 1.1 0 
a.  No estimate of productivity for the 1996 brood.   
b.  Used 5 years of lowest parent abundance. 
 

Reproductive Independence 
Estimates of hatchery fractions on the spawning grounds were based on data from multiple 
sources.  See the “Population Details” section for specifics for each population.   
Table 20.  Reproductive independence estimates used in evaluating interim criteria for the Lower Columbia 
Coho SMU. 

  % Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 2004 <10% 
Youngs -- 49% 99% 93% 68% -- <1 
Big -- 49% 92% 93% 68% -- <1 
Clatskaniea -- -- 17% 69% 0% -- Fail 
Scappoose 7% 9% 20% 0% 6% -- 4 
Early Clackamas -- 0% 8% 13% 0% 0% 4 
Late Clackamas -- 46% 39% 7% 0% 0% 3 
Sandy -- 0% 0% 0% 0% 0% 5 
Bonneville -- 71% 98% 68% 82% 79% 0 
a.  See “Population Details” for explanation of failure designation.   
 

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

Youngs/Big/Clatskanie 
Abundance estimates for these populations are based on peak counts of live and dead spawners 
following November 30.  Index surveys have been conducted on each of these populations since 
1949 and 1950.  The November 30 date is relevant because managers have assumed that 
naturally-produced fish spawned primarily following November 30 and that hatchery fish 
spawning was nearly complete by this date.  Peak count data were obtained from Ollerenshaw 
(2002), StreamNet Online data (2004), and ODFW online data (2004e).  The 30-year average, 
naturally-produced abundance could not be estimated because the hatchery-to-naturally produced 
ratio of these populations was unknown until the last few years.  It is likely that a large portion of 
returns over the past 30 years have been hatchery origin.  The 30-year average may be driven 
more by hatchery production than returns of the natural population.  The Youngs and Big failed 
the abundance criterion because hatchery fish consistently make up greater than 50% of the 
spawning population.  This assessment is consistent with Rule No. 1 of the Full Seeding 
Estimation Rules. Hatchery-to-naturally produced ratios based on observations of fin-clip ratios 
during spawner surveys were available for recent years from ODFW (2001b), Brown et al. 
(2003), and ODFW (pers. comm., Eric Suring, 1/19/05 and Eric Ollerenshaw, 4/14/04).  
Hatchery fractions since 1999 have ranged from 49% to 99%.  Hatchery-to-naturally produced 
ratio data are also available for lower Columbia River tributaries from surveys in 1990-1992.  
Hatchery fractions during this period varied from 87% to 100% based on scale analysis from 
carcasses sampled on the spawning grounds.  Those samples were all taken from Columbia River 
tributaries downstream of the Willamette river. 

The Clatskanie population failed the abundance criterion because index counts have been very 
low in the last five years (Table 18).  Low abundance coupled with moderate to high hatchery 
fractions is a cause of concern for this population.   

Only three years of hatchery fraction data were available in the Clatskanie.  Since the population 
exceeded 10% hatchery fish in two years, it was determined that the population failed the 
criterion.   

Productivity for each of these populations was failed citing the same reasons for failure of the 
abundance criterion.   

Previously, it has been thought that spawn timing of hatchery and naturally-produced fish in 
lower Columbia River tributaries was temporally segregated with hatchery fish spawning 
primarily before December 1, and naturally-produced fish primarily afterwards.  While this may 
be the case, data examined from 1991-1993 and 2001, show that hatchery fish dominate both 
spawning periods (Table 21).   
Table 21.   Observations of marked and unmarked carcasses in both index and non-index surveys of 
tributaries to the Columbia River downstream of Willamette Falls.   

Year Prior to December 1 On or After December 1 
 Marked Unmarked Marked Unmarked 

1990 132 4 7 6 
1991 61 9 25 4 
1992 23 0 32 0 
2001 185 6 37 3 
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Scappoose 
Abundance was indexed using peak counts of live and dead fish following Novermber 30 in 
index reaches surveyed since 1949.  Until 1999, the hatchery-to-naturally produced fraction 
among natural spawners was unknown, so a 30-year average natural abundance could not be 
estimated.  Since 1999, hatchery-to-naturally produced ratios were estimated using data from the 
adult trap at Bonnie Falls on the North Fork Scappoose and hatchery-to-naturally produced 
fractions based on observations of finclips during spawning surveys (ODFW 2001a; Brown et al. 
2003; pers. comm., Eric Suring, 1/19/05; pers. comm., Eric Ollerenshaw, 4/14/04; and pers. 
comm., Todd Alsbury, 2/7/05).     

The Scappoose failed both the abundance and productivity criteria citing inconclusive evidence.  
Precautionary application of the interim criteria treats inconclusive data as failure in assessment 
of risks to the SMU.   

Early and Late Clackamas 
Clackamas abundance and hatchery-to-naturally produced ratio data from 1992-2003 were 
provided by PGE (pers. comm., Jim Bartlett, 1/10/05).  North Fork Dam counts were provided 
for both early and late run coho, and for hatchery and naturally-produced coho.   Early run coho 
return to North Fork Dam between August and November, while late run fish pass between 
October and March of the following year.  Early and late-run coho counts from 1957-1991 were 
derived from Cramer and Cramer (1995). 

In several years, late run coho recruits were produced from broods that had no late run parents 
pass North Fork Dam.  This could have been from from late run parents spawning below North 
Fork Dam and their progeny returning above the dam three years later.   

This assessment did not include accounting for abundance, productivity, or hatchery-to-naturally 
produced ratios of fish spawning below North Fork Dam.  Spawner surveys occasionally 
document spawning in both Deep Creek and Tickle Creek below North Fork Dam (Ollerenshaw 
2002).   

Sandy 
Abundance of naturally-produced coho in the Sandy was indexed using counts at Marmot Dam 
provided by PGE (pers. comm., Jim Bartlett, 1/10/05) and Chilcote (1999).   Beginning in 1998, 
coho passing Marmot Dam could be identified as being of hatchery or naturally-produced origin 
based on the presence or absence of an adipose finclip, and clipped fish were prevented from 
passing upstream.  Prior to 1998, naturally and hatchery-produced fish could not be distinguished 
and all fish were passed upstream.  It is assumed that prior to 1998 that essentially all fish passed 
above the dam were naturally produced.  Returns since 1998 confirm this assumption.  Between 
1999 and 2003, only 0.2% of fish arriving at Marmot Dam have been identified as hatchery fish 
(unpublished PGE data, pers. comm., Jim Bartlett, PGE, 1/10/05).  

This assessment did not include accounting for abundance, productivity, or hatchery-to-naturally 
produced ratios of fish spawning below Marmot Dam.    

Bonneville 
The Bonneville population is believed to have been dominated by coho produced in the Hood 
River and was indexed by natural returns to Powerdale Dam (Olsen 2004).  Returns of naturally-
produced fish to the Hood have been so low in recent years that we determined that the 
Bonneville population failed the abundance criterion regardless of the average abundance.  The 
average return of naturally-produced fish to the Hood over the last 11 years has been low, and 
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would not provide a good indicator of a healthy population level.  In addition, 78% of natural 
spawners have been of hatchery origin since 1992 indicating that abundance trends are being 
driven more by natural spawning of hatchery fish rather than the naturally-produced population.  
Productivity was assessed using the five years of lowest parent abundance.  Hatchery-to-
naturally produced ratios were based on the number of natural and hatchery fish arriving at 
Powerdale Dam (Olsen 2004).   

Assessment Conclusions 

The Lower Columbia Coho SMU includes eight populations in Columbia River tributaries from 
the Columbia River mouth to Fifteenmile Creek upstream of Hood River.  Both early and late-
run Clackamas coho are also included in this SMU.   None of the populations are officially 
designated as extinct, though several populations are severly depressed and current returns may 
simply be offspring of naturally-spawning hatchery fish.  The SMU failed four of the six criteria 
and is classified as “At Risk”.   
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Figure 8.  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 Coho 
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The Youngs population passed the distribution and hybridization criteria, but failed the remaining criteria.  The 
abundance graph reflects peak counts of live and dead fish observed in an index reach.  The abundance and 
productivity criteria were failed because hatchery fish consistently make up greater than 50% of natural spawners.  
Hatchery-to-naturally produced ratios could only be estimated in the last four years, though estimates from 1990-
1992 confirm that hatchery fractions have been high for at least the last 14 years.  

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Big – Lower Columbia Coho 

 
The Big population failed all the criteria except for existence and hybridization.  Low returns indicate 
habitat usage is under 50%.  The abundance graph reflects peak counts of live and dead fish observed in 
an index reach.  The abundance and productivity criteria were failed because hatchery fish consistently 
make up greater than 50% of natural spawners.  Hatchery-to-naturally produced ratios could only be 
estimated in the last four years, though estimates from 1990-1992 confirm that hatchery fractions have 
been high for at least the last 14 years. 
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Fail Fail Fail Fail Pass 
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Clatskanie – Lower Columbia Coho 

   
The Clatskanie population failed the distribution, abundance criteria, productivity, and independence criteria.  
Low returns indicate habitat usage is under 50%.  The abundance graph reflects peak counts of live and dead 
fish observed in an index reach.  The abundance and productivity criteria were failed because hatchery fish 
consistently make up greater than 50% of natural spawners.  Hatchery-to-naturally produced ratios could 
only be estimated in the last three years, though estimates from 1990-1992 confirm that hatchery fractions 
have been high for at least the last 14 years. 
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Scappoose – Lower Columbia Coho 
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The Scappoose population passed the distribution, independence, and hybridization criteria, and failed 
abundance and productivity.  The abundance graph reflects peak counts of live and dead fish observed in 
an index reach.  Both abundance and productivity were failed due to inconclusive data.  Precautionary 
application of the interim criteria treats inconclusive data as failure in assessment of risk to the SMU.  
Observations of ratios of finclipped to non-finclipped adults captured at the Bonnie Falls trap on North 
Fork Scappoose Creek were coupled with spawner survey results to estimate hatchery-to-naturally 
produced ratios from 1999-2003.   
Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Pass Pass 
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Early Clackamas – Lower Columbia Coho 
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The Early Clackamas population passed each of 
the six interim criteria.  North Fork Dam counts 
were used to index abundance of early run coho 
which pass the dam between August and 
November.  Few hatchery fish arrive at the dam, 
and marked fish are not passed upstream.  Early 
run coho primarily spawn above Fish Creek, and 
late run fish spawn below Fish Creek though there 
is some spatial overlap in the two populations.  
Distribution patterns vary annually and are likely 
influenced by seasonal flow conditions.   
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Assessment Outcome 
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Late Clackamas – Lower Columbia Coho 
 

The Late Clackamas population passed each of the interim criteria with the exception of abundance.  North Fork 
Dam counts were used to index abundance of late run coho which pass the dam between October and March.  
Few hatchery fish arrive at the dam, and marked fish are not passed upstream.  Hatchery fish passed upstream in 
2000, 2001, and 2002 were part of an experimental program designed to supplement natural spawning using 
returns from naturally-produced broodstock.  That program has been terminated.  Early run coho primarily 
spawn above Fish Creek, and late run fish spawn below Fish Creek though there is some spatial overlap in the 
two populations.  Distribution patterns vary annually and are likely influenced by seasonal flow conditions.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Sandy – Lower Columbia Coho 

 
The Sandy population passed each of the six interim criteria.  Abundance was indexed by returns to 
Marmot Dam.  Returns of finclipped fish to Marmot Dam since 1998 indicate that few, and in some years 
no hatchery fish, have arrived at Marmot Dam.  Prior to 1998, hatchery and naturally-produced fish could 
not be distinguished, but it is likely that most of these fish were naturally produced.  Between 1999 and 
2004, only 0.7% of coho arriving at Marmot Dam were adipose finclipped.      
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Bonneville – Lower Columbia Coho 
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The Bonneville population failed four of the five 
interim criteria for existing populations.  Abundance 
in the Hood was indexed by returns to Powerdale 
Dam.  Although abundance was greater than the 
interim criteria threshold in three of the last five years, 
the consistent high proportions of hatchery fish in the 
spawning population caused the population to fail the 
abundance criterion.  In addition, the small naturally-
produced returns indicate that spawners have not 
distributed themselves over 50% of the available 
habitat.   
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Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Fail Fail Fail Pass 


