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Coastal Spring Chinook 

Species Management Unit and Populations 

The Coastal Spring Chinook SMU and its constituent populations were defined based on limited 
historical information.  Historic records of commercial landings of Chinook from bay and river 
fisheries in the late spring and early summer months were used to help identify where historical 
populations existed.  In some instances, the commercial landings occurred at a time when 
hatchery releases of spring chinook were also occurring in some of the basins, making a 
determination more difficult.  A more in-depth review of historical literature will occur during 
the development of a conservation plan for coastal spring Chinook and may determine that some 
populations defined here, especially the extinct or presumed extinct populations, were not 
historic populations.  The conservation planning process may also determine a more appropriate 
boundary for the Species Management Unit.  For the time being, we have identified nine 
populations of spring Chinook in one Species Management Unit.   

Existing Populations 

The Coastal Spring Chinook SMU includes nine populations (Table 48).  The Coos is classified 
as extinct and the Siuslaw is presumed extinct, but the remaining populations are still in 
existence.  Several of the populations are at chronically low levels. 
Table 48.  Population list and existence status for the Coastal Spring Chinook SMU.   

Exist Population Description 
Yes Tillamook Tillamook Bay tributaries, primarily the Wilson, Kilchis, and Trask rivers. 
Yes Nestucca Nestucca River basin. 
Yes Siletz Siletz River basin. 
Yes Alsea Alsea River basin. 
No Siuslaw Siuslaw River basin. 
Yes South Umpqua South Fork Umpqua River basin. 
Yes North Umpqua North Fork Umpqua River basin. 
No Coos Coos River basin 
Yes Coquille Coquille River basin.   

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas, because actual 
habitat usage by coastal spring Chinook is not currently quantifiable.  Every existing population 
shows “0 miles inaccessible” (Table 49).  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.   

These data also do not reflect changes in habitat usage due to changes in habitat quality, or 
changes in availability of estuary habitat.  Christy (2004) estimated that 82% of freshwater 
wetland and saltwater marsh habitat has been lost or converted to other habitat types in basins 
within this SMU since 1850.   
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Table 49.  Habitat accessibility data used in evaluating interim criteria for the Coastal Spring Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Tillamook 93 0 100% 
Nestucca 44 0 100% 
Siletz 87 0 100% 
Alsea 98 0 100% 
Siuslaw Presumed extinct 
South Umpqua 72 0 100% 
North Umpqua 108 0 100% 
Coos Extinct population 
Coquille 158 0 100% 

Abundance 

Abundance indices for the SMU were derived from multiple sources.  Resting hole counts were 
available for the Tillamook, Nestucca and South Umpqua populations.  Spring chinook passage 
is monitored at Winchester Dam on the North Umpqua and at the Siletz Falls trap on the Siletz.  
Abundance in the Alsea has been periodically monitored via spawner surveys in Drift Creek 
since 1988.  Supplemental surveys have been conducted in the mainstem Alsea and North Fork 
Alsea.  Appropriate abundance data were not available for the Coquille population.   
Table 50.  Abundance estimates (adult indices) used in evaluating interim criteria for the Coastal Spring 
Chinook SMU.   

  30 Year 25% of Abundance by Return Year # Years >25% 
Population Average Average 1999 2000 2001 2002 2003 2004 of Average 
Tillamooka 8.1 2.0 -- 2.7 2.7 4.5 3.6 9.2 Fail 
Nestuccaa 6.2 1.6 -- 3.0 3.1 3.7 2.3 6.6 Fail 
Siletzb 246 62 -- 323 593 275 195 362 5 
Alseac Insufficient data – chronically low numbers Fail 
Siuslaw Presumed extinct 
North Umpquad 4,546 1,136 -- 2,931 5,247 5,928 6,987 4,692 5 
South Umpquae 176 44 75 86 294 -- 210 154 5 
Coos Extinct population 
Coquillec Insufficient data – chronically low numbers Fail 

a. Data presented as number of adults counted per hole in resting hole counts.  Naturally and hatchery-
produced fish not differentiated.  See “Population Details” for explanation of failure designation.   

b. Siletz Falls trap counts.  Average abundance based on 11 years of data.   
c. See “Population Details” for explanation of failure designation. 
d. Winchester Dam counts. 
e. Total count in resting hole survey.   

Productivity 

Productivity was estimated based on spawner recruit run reconstructions using abundance and 
hatchery fraction data described in the “Abundance” and “Reproductive Independence” sections.  
The age composition of Rogue spring Chinook was used to represent the age composition of 
returns for each population.  Though Nicholas and Hankin (1989) identified several important 
differences between Rogue spring Chinook and north Oregon coast spring Chinook life histories, 
no other age composition data were available for the assessment.   
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Table 51.  Productivity estimates used in evaluating interim criteria for the Coastal Spring Chinook 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 
Tillamooka Insufficient data – high hatchery fractions Fail 
Nestuccaa Insufficient data Fail 
Siletz 1994-95, 1997-99 2.8 1.2 3.5 3.7 2.1 5 
Alseaa Insufficient data – chronically low numbers Fail 
Siuslaw Presumed extinct 
North Umpqua 1994, 1996-99 1.1 0.8 1.5 1.4 2.2 3 
South Umpqua 1984, 1986, 1992-93, 1999 3.4 1.6 7.9 1.8 2.6 5 
Coos Extinct population 
Coquillea Insufficient data – chronically low numbers Fail 

a.  See “Population Details” for explanation of failure designation. 

Reproductive Independence 

Annual empirical estimates of hatchery-to-naturally produced fractions on the spawning ground 
were not available for any population.  The assessment of reproductive independence was based 
on other available information.  As a general rule, if a population did not have hatchery smolt 
releases, it passed the criterion.  The Siletz passed not only because hatchery fish are not released 
there, but very few, if any, hatchery fish are observed at Siletz Falls trap each year.  See 
“Population Details” for an explanation of the assessment of the North Umpqua.   
Table 52.  Reproductive independence estimates used in evaluating interim criteria for the Coastal Spring 
Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 Below 10% 
Tillamooka Insufficient data – 2004 data suggests high hatchery fractions Faila 
Nestuccaa Insufficient data  Faila 
Siletz Insufficient data - no hatchery releases Pass 
Alsea Insufficient data - no hatchery releases Pass 
Siuslaw Presumed extinct 
North Umpqua 17% 17% 17% 17% 17% 0 
South Umpqua Insufficient data - no hatchery releases Pass 
Coos Extinct population 
Coquille Insufficient data - no hatchery releases Pass 

a.  See “Population Details” for further explanation on failure designation. 

Hybridization 

Hybridization has not been identified as an issue for coastal spring Chinook. 
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Population Details 

Tillamook/Nestucca 
Abundance in these two populations was indexed via resting hole counts.  Hatchery and naturally 
produced fish could not be differentiated during these counts, so the 30-year average abundance 
is not a reliable indicator of equilibrium returns.  The declining trend in count densities (number 
of fish counted per resting hole) since the late 1980s indicates that naturally-produced abundance 
may be on the decline.  Declines in resting hole densities come despite increased hatchery smolt 
release levels in the Tillamook, and consistent release levels in the Nestucca through the 1980s 
and 1990s.  In the Tillamook population, 2004 spring Chinook spawning ground surveys showed 
that 53% of natural spawners were hatchery origin.  Though this was the first year of these 
surveys, it is likely that 53% is a conservative estimate relative to years before 2003.  
Implementation of a selective freshwater fishery in 2002 reduced the number of natural fish 
removed from the run and thereby influence of hatchery-to-wild ratios of fish reaching the 
spawning grounds.  However, the effect of this change may have been counteracted by lower 
hatchery releases prior to 1994.  This information was cited as sufficient for failure of the 
abundance and productivity criteria.  The abundance criterion was failed because the first rule of 
the “Abundance Threshold Determination Rules” was violated.  Productivity was failed because 
it is unlikely that a population with 50% hatchery fish among parents can achieve the required 
levels of naturally produced recruits per spawner, especially in years of decreasing abundance.   

The Nestucca population failed the abundance, productivity, and independence criteria based on 
inconclusive data.  Failure of the productivity criterion was further justified by the failure of the 
Tillamook population - the Tillamook and Nestucca population are expected to perform similarly 
for productivity.  In addition, not only do significant numbers of hatchery fish return to the 
Nestucca, but many of those are recycled downstream for additional freshwater harvest 
opportunities.  Few of these fish arrive at the hatchery a second time indicating that many may be 
spawning naturally.   

Hatchery smolts continue to be released in the Tillamook and Nestucca at 318,000 smolts and 
110,000 smolts per year, respectively.   

Alsea 
Abundance has been monitored in the Alsea populations via spawning surveys since 1988.  
Surveys have not been conducted in every year, and in some years more surveys were done than 
in others.  Survey reaches have targeted Drift Creek, the mainstem Alsea, and the North Fork 
Alsea.  Surveys have been most consistent in the Drift Creek reach where surveys have been 
done in 12 years since 1988.  Both the abundance and productivity criteria were failed because 
abundance levels from these surveys have shown chronically low numbers over the survey 
period despite surveys being targeted at areas most likely to hold spring Chinook and recent 
years of good ocean conditions.     

North Umpqua 
Abundance of naturally produced spring Chinook in the North Umpqua population was 
estimated by subtracting removals of fish from counts of fish passing Winchester Dam and 
harvest above the dam.  Harvest rates were relatively consistent through the period 1969-2001 
and the rates were assumed to be the same for hatchery and naturally-produced fish.  Harvest 
rates prior to 1969 were assumed equal to the 1969-1973 average (16%).  The harvest rate in 
2002 and 2003 was assumed equal to the average of rates from 1997-2001 (7%).   
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In 2004, carcass surveys in the North Umpqua upstream of Rock Creek showed that the 
proportion of fish on the spawning ground that are hatchery origin was 17%.  ODFW Umpqua 
watershed district staff advise that this rate is likely representative of the past 10-15 years 
because changes in hatchery practices are likely to have had minimal impacts on this rate.  This 
17% hatchery fraction was applied to the last 15 years and used in evaluating reproductive 
independence and productivity.  Hatchery practices changes that have occurred recently are 
likely to have reduced the natural spawning percentage of hatchery fish, so 17% is a conservative 
estimate of hatchery fractions for previous years.   

Coquille 
The appropriate data were not available to evaluate the abundance and productivity criteria as 
defined by the interim criteria.  Failure designations of these criteria were based on chronically 
low numbers that were based on freshwater harvest estimates, a few years of resting hole counts 
in recent years, and observations by local ODFW biologists.  Additionally, current habitat 
conditions in the Coquille are not favorable for spring Chinook.  During the period of adult 
migration and holding, there is no snowmelt available; flows become low, temperatures high, 
and there is limited cool water refugia for spring Chinook.   

Assessment Conclusions 

This SMU includes nine populations between Tillamook Bay and the Coquille River.  There is 
no comprehensive monitoring program for coastal spring Chinook, so the assessment was based 
on available indices of abundance and anecdotal information.   The SMU met only two of six 
criteria so the near-term sustainability of the SMU is at risk.   While a couple of the populations 
appear to be stable and passed each of the criteria, it is thought that returns to the SMU are 
generally low.   The 1998 ESA designation of “Not Warranted” by NOAA Fisheries does not 
distinguish between coastal fall Chinook and spring Chinook.  Elsewhere in this report coastal 
fall Chinook are assessed as “Not at Risk”.  
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Figure 15.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Tillamook – Coastal Spring Chinook   
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The Tillamook population failed three of the six 
criteria including abundance, productivity, and 
independence.  Abundance was indexed by annual 
resting hole counts.  Those counts do not distinguish 
between naturally and hatchery-produced fish.  The 
abundance and productivity criteria were failed 
because resting hole counts have been decreasing 
since the 1980s despite increased smolt releases.  
Spawning surveys in 2004 showed that 53% of 
spawners were of hatchery origin.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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 Nestucca – Coastal Spring Chinook 
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The Nestucca population failed the abundance, 
productivity, and independence criteria.  Abundance 
was indexed by annual resting hole counts.  Those 
counts do not distinguish between naturally and 
hatchery-produced fish.  The abundance criterion was 
failed based on insufficient information.  Productivity 
was failed based on the assessment outcome for the 
Tillamook - these two populations are expected to have 
similar productivity.  Reproductive independence was 
failed because significant hatchery releases are made.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Fail Pass 
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Siletz – Coastal Spring Chinook 
The Siletz population passed each of 
the interim criteria.  Abundance was 
indexed by counts of adults at the 
Siletz Falls trap in the upper Siletz.  
Returns over the past 11 years have 
been low, but recent returns have 
been above the criterion.  Productivity 
has been equal to or above 1.2 for 
each of the last five broods with low 
parent abundance.  Reproductive 
independence was passed because no 
hatchery spring Chinook releases are 
made in the basin.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Alsea – Coastal Spring Chinook 
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) The Alsea population failed the abundance and 
productivity criteria due to chronically low returns.  
The graph to the left depicts spawning survey results 
from Drift Creek.  Other surveys have periodically 
been conducted in the mainstem Alsea and North Fork 
Alsea.  Independence was passed because no hatchery 
spring Chinook releases are made in the basin.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Pass Pass 
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Siuslaw – Coastal Spring Chinook 

 
The Siuslaw population of spring Chinook is presumed to be extinct.     

  
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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South Umpqua – Coastal Spring Chinook 

 
 

The South Umpqua population passed each of the interim criteria.  Abundance was indexed by snorkel counts 
conducted since 1973.  Returns since the mid 1980s have been higher than those between 1973 and 1984.  
Productivity was above 1.2 for each of the last five broods where parent abundance was below the 30-year 
average.  Reproductive independence was passed because no hatchery spring Chinook releases are made in the 
South Umpqua.     
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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North Umpqua – Coastal Spring Chinook 
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) The North Umpqua passed all of the interim criteria 
except for reproductive independence.  Monitoring of 
passage at Winchester Dam provides the most 
consistent reliable indicator of spring Chinook 
abundance on the Oregon coast.  Returns of naturally-
produced fish have fluctuated, but have remained 
above the criterion threshold since 1954.  Productivity 
has been high in years of low parent abundance.  
Hatchery spawners made up 17% of the natural 
spawning population in 2004.  It was assumed that 
this rate was similar to what would have been 
observed the past 10-15 years.   
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 



Oregon Native Fish Status Report – Volume II 

Coastal Spring Chinook 154 

Coos – Coastal Spring Chinook 

 
The Coos population of spring Chinook is presumed to be extinct.     

 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Coquille – Coastal Spring Chinook 

 
The Coquille failed the abundance and productivity criteria because of chronically low returns to the basin.  
Independence was passed because no hatchery spring Chinook releases are made in the basin.   

 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Pass Pass 
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Rogue Spring Chinook 

Existing Populations 
The Rogue Spring Chinook SMU consists of a single population within the Rogue basin 
upstream of Gold Ray Dam (Table 53).   
Table 53.  Population list and existence status for the Rogue Spring Chinook SMU.   

Exist Population Description 
Yes Rogue Rogue River basin (upstream of Gold Ray Dam) 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas.  ODFW Rogue 
watershed staff estimate that spring Chinook currently use 33 miles of habitat including 31 miles 
in the mainstem Rogue between the head of Gold Ray Reservoir and Cole Rivers Hatchery, and 
two miles in Big Butte Creek.  Construction of Lost Creek Dam and the barrier dam at Cole 
Rivers Hatchery blocked nine miles of spawning habitat historically used by spring Chinook 
(USFWS 1954).   

It must be recognized that the estimates of habitat accessibility are derived at the 1:100,000 scale 
and thus will not capture habitat lost in many smaller (1:24K) 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 and inaccessibility of 
habitat should be viewed as general approximations of reality and not as a definitive analysis on 
habitat availability/accessibility.  These issues will be more thoroughly addressed through the 
conservation planning process.  
Table 54.  Habitat accessibility data used in evaluating interim criteria for the Rogue Spring Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible  
Rogue 33 9 79% 

Abundance 
Naturally-produced spring Chinook spawner abundance was estimated by subtracting the number 
of fish harvested above Gold Ray Dam from adult passage counts at Gold Ray Dam.  Gold Ray 
Dam passage numbers and hatchery and naturally-produced fish harvest estimates were provided 
by ODFW (pers. comm., Tom Satterthwaite, 1/18/05).  Harvest estimates for 2003 and 2004 
were not yet available, so it was assumed that the harvest rate on naturally-produced fish in 2003 
and 2004 was the same as the average of natural fish harvest rates in 2001 and 2002.  This 
assumption is supported by the consistency in harvest regulations, and similarly low natural fish 
harvest rates in 2001 and 2002.  In those two years, harvest of naturally-produced fish was 2% 
and 1% respectively.   
Table 55.  Abundance estimates (adults) used in evaluating interim criteria for the Rogue Spring Chinook 
SMU.   

  30 Year 25% of Abundance by Return Year No. Years >25% 
Population Average Average 1999 2000 2001 2002 2003 of Average 

Rogue 11,386 2,847 2,679 8,072 6,043 17,279 11,410 4 
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Productivity 
Productivity was derived using abundance estimates for naturally-produced adults calculated as 
described in the “Abundance” section.  The abundance of naturally-spawning hatchery fish was 
estimated to be equal to 5% of the number of spring Chinook returning to Cole Rivers Hatchery.  
Cole Rivers Hatchery returns were obtained from ODFW (pers. comm., Tom Satterthwaite, 
6/8/04).   

Spawner age compositions from 1974-1994 were obtained from ODFW (2000).  Sampling has 
not been conducted since 1994 to determine age composition by return in subsequent years, so 
the average age composition from 1974-1993 were applied to the return years 1994-2003.  This 
application is supported by relatively consistent age composition in 1974-1993.  In all but three 
years, the dominant age class (age 4) made up between 42-64% of the returning population. 
Further, age-4 fish were the dominant age class in all but two years in this period.  Only age 4-6 
fish were included in the recruits per spawner estimate.  Age-2 and 3 fish were considered to be 
jacks.   
Table 56.  Productivity estimates used in evaluating interim criteria for the Rogue spring Chinook 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 
Rogue 1994, 1996-99 1.5 0.6 0.8 2.8 2.2 3 

Reproductive Independence 
The abundance of naturally-spawning hatchery fish was assumed to be equal to 5% of the 
number of spring Chinook returning to Cole Rivers Hatchery.  This assumption is based on the 
findings of Cramer et al. (1985).  Cramer et al. (1985) showed that in 1979-1981, the number of 
naturally-spawning hatchery fish was 3-8% of the number of spring Chinook that entered Cole 
Rivers Hatchery.  Annual numbers of hatchery fish that spawned naturally were estimated from 
the proportion of finmarked fish among returns to Cole Rivers Hatchery, the number of marked 
fish recovered during spawning surveys, and the proportion of spawners recovered as spawned 
carcasses (Cramer et al. 1985). 
Table 57.  Reproductive independence estimates used in evaluating interim criteria for the Rogue Spring 
Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 <10% 
Rogue 30% 13% 15% 4% 6% 2 

Hybridization 
Hybridization has not been identified as an issue for Rogue spring Chinook. 

Assessment Conclusions 
This SMU consists of a single population upstream of Gold Ray Dam in the Rogue River.  The 
population passed all criteria except for reproductive independence indicating the near-term 
sustainability of the SMU is potentially at risk.  The Rogue basin is home of the largest Chinook 
hatchery program on the Oregon coast.  Cole Rivers Hatchery releases approximately 1.9 million 
spring Chinook smolts annually to mitigate for habitat lost to Lost Creek Dam.   
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Figure 16.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Rogue – Rogue Spring Chinook 
The Rogue spring Chinook population 
passed each of the criteria except for 
independence.  Abundance was indexed via 
adult counts at Gold Ray Dam adjusted to 
account for harvest above the dam.  The 
number of naturally-spawning hatchery fish 
was estimated to be 5% of the population 
returning to Cole Rivers Hatchery.  
Approximately nine miles of spawning 
habitat was lost due to the construction of 
Lost Creek Dam and the barrier dam at Cole 
Rivers Hatchery.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Lower Columbia Spring Chinook 

Existing Populations 

This SMU includes the Clackamas, Sandy, and Hood historical populations.  The Clackamas and 
Sandy have been substantially influenced by hatchery fish.  The Hood population is extinct.  The 
SMU only met three of the interim criteria indicating the near-term sustainability is at risk.    
Table 58.  Population list and existence status for the Lower Columbia Spring Chinook SMU.   

Exist Population Description 
Yes Clackamas Clackamas River basin. 
Yes Sandy Sandy River basin. 
No Hood Hood River basin.  

Habitat Use Distribution 

The criterion was evaluated based on current and historically accessible areas because actual 
habitat usage by lower Columbia spring Chinook is unknown.  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 59.  Habitat accessibility data used in evaluating interim criteria for the Lower Columbia Spring 
Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Clackamas 138.5 0.0 100% 
Sandy 89.6 17.5 84% 
Hooda Extinct population 
a.  56 miles of historic habitat remain accessible.   

Abundance 

Abundance estimates for the SMU were based on dam counts at North Fork Dam on the 
Clackamas River and Marmot Dam on the Sandy River.  The primary spawning habitat in these 
basins is above these two dams.  North Fork Dam counts were obtained from ODFW 2004, 
ODFW (pers. comm., Todd Alsbury, 1/28/05), and the Willamette-Lower Columbia TRT (pers. 
comm., Paul McElhaney, unpublished data).  Marmot Dam counts were obtained from the 
Willamette-Lower Columbia TRT (pers. comm., Paul McElhaney, unpublished data) and PGE 
(pers. comm., Jim Bartlett, 1/10/05).   

Beginning with the 1997 brood, all spring Chinook released in the Clackamas and Sandy were 
adipose finclipped.  Those fish began returning in 2000.  In 2000-2001, all non-finclipped fish 
were prevented from passing upstream of the dam, but not all hatchery returns were finclipped.  
The 2002 return year was the first year that all returning hatchery spring Chinook should have 
been adipose finclipped, and only non-finclipped fish were passed above the dams.  

When possible, findings from studies of hatchery-to-naturally produced ratios of fish passed 
above the dams were used to determine naturally-produced abundance levels above the dams.  A 



Oregon Native Fish Status Report – Volume II 

Lower Columbia Spring Chinook  161 

significant portion of non-finclipped fish passed by the dams in 2002 and 2003, and later 
sampled on the spawning grounds were actually of hatchery origin.  Otolith analysis revealed 
that 31% of non-finclipped fish spawning above North Fork Dam in 2002, and 24% in 2003 were 
hatchery origin.  Similar analysis in the Sandy showed 19% in 2002, and 18% in 2003 of non-
finclipped spawners were hatchery origin (Schroeder et al. 2003; pers. comm., K. Schroeder, 
1/7/05).  2004 abundance estimates were derived by adjusting counts of non-finclipped fish 
passed above the dam by the average of hatchery fractions based on otolith analysis for each 
respective basin.  ODFW (2001a) presents estimates of the proportion of spring Chinook 
spawning above Marmot Dam that are hatchery origin for 1996-2000.   

It is likely that a significant portion of spawners in recent years are of hatchery origin and by 
using total dam counts to evaluate the abundance interim criterion we have underestimated risks 
for these two populations.  Conversely, the 30-year average abundance for both populations was 
calculated using the abundance data described above.  This method incorporates hatchery and 
naturally produced fish into the estimate in many years and sets the abundance criterion at an 
artificially high level, and may cause over sensitivity to abundance related risks.  The 30-year 
average with both hatchery and naturally produced fish may be similar to full seeding levels for 
the Clackamas.  In the Clackamas, the 30-year average abundance was 2,128.  As part of the 
Northwest Power and Conservation Council’s subbasin planning process, Mobrand Biometrics 
(2004) estimated the habitat potential of the Clackamas basin to produce adults was 2,434 if no 
harvest took place, and 1,620 with harvest.   
Table 60.  Adult abundance estimates used in evaluating interim criteria for the Lower Columbia Spring 
Chinook SMU.  Numbers in bold italics represent estimates that include an unaccounted proportion of 
hatchery fish.   

  30-Year 25% of Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 

Clackamas 2,128 532 2,243 3,692 1,550 2,730 3,730 >3 
Sandya 1,579 395 2,210 2,445 944 817 2,028 >4 
Hood Extinct population 

a.  Average abundance based on 28 years of data available since 1977. 

Productivity 

Productivity in the Clackamas could not be estimated based on data used for the abundance 
criterion because hatchery and naturally produced fractions of spawners were unknown prior to 
2002.  Productivity in the Clackamas was evaluated by developing estimates of the proportion of 
fish passed above North Fork Dam that were of hatchery origin back to 1991.  In 2002-2004, the 
number of natural spawners was known based on data described in the “Abundance” section.  
We used data from 2002-2004 to estimate the proportion of fish arriving at North Fork Dam that 
were of hatchery origin by including both finmark rates observed at the dam, and otolith analysis 
of non-finclipped fish passed above the dam.  In those three years, 77% to 81% of fish arriving at 
the dam were estimated to be hatchery origin.  Next, we looked at the number of hatchery 
releases that produced those hatchery fractions in 2002-2004.  The average release levels from 
four and five years prior were used because Clackamas spring Chinook return primarily at age-4 
and 5 and in roughly equal proportions.  Hatchery fractions between 1991 and 2001 were 
estimated by scaling the percentage of hatchery fish released in broods that produced returns for 
those years against the average release levels that produced the hatchery fractions observed in 
2002-2004.  That scalar was then multiplied by 79% (average hatchery fraction from 2002-
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2004).  The resultant hatchery fractions of fish arriving at North Fork Dam from 1991-2001 
ranged from 73% to 93%.  The estimates for 1999-2001 were adjusted to account for finclipped 
fish that were removed at the dam since in those years the first fin-clipped hatchery fish began 
returning to the Clackamas.   

Since hatchery fractions were so high, parent abundance was only below the average natural 
abundance (calculated based on 1991-2004 naturally produced returns) in two years.  In one of 
those two years recruits per spawner was below 1.2.  Among the five years of lowest parent 
abundance, recruits per spawner was below 1.2 in three years.  Based on these findings, and the 
extremely high proportions of hatchery fish in the naturally-spawning population through 2001, 
it was determined that the population failed the productivity criterion.  The Clackamas may be 
more likely to pass the criterion in the future since all spring chinook hatchery releases in the 
Clackamas are now adipose finclipped, and clipped returns are not passed above the dam.   

Using Marmot Dam counts, hatchery-to-naturally produced ratios from ODFW 2001(a) and 
ODFW (pers. comm., K. Schroeder, 1/7/05), and age composition of returns to the mouth of the 
Clackamas River (Foster and Boatner, 2002), we were able to estimate natural productivity in the 
Sandy for the 1992-1995 and 1998-1999 brood years.  Since the hatchery-to-naturally produced 
ratio was unkown for the 2001 returns, productivity could not be estimated for the 1996-1997 
broods.  Recruits per spawner in 1992-1995 and 1998-1999 brood years ranged from 0.5-1.2.  
These estimates were not used to assess the population for the productivity criterion because 
parent abundance may have been high enough that density dependent mortality was occurring.  
Parent abundance in those years ranged from 1,503-5,803, and the 30-year average abundance in 
the Sandy above Marmot Dam is 1,579. It is worth noting that in the one year that parent 
abundance was below the 30-year average, productivity was 1.2.  The Sandy failed the criterion 
citing insufficient data.  Precautionary application of the interim criteria treat insufficient data as 
failure in assessment of risks to the SMU.  
Table 61.  Productivity estimates used in evaluating interim criteria for the Lower Columbia Spring Chinook 
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 
Clackamas Insufficient data – 1 of 2 Years with data below 1.2 R/S Fail 
Sandy Insufficient data Fail 
Hood   Extinct population 

Reproductive Independence 

Beginning in 1997, all spring Chinook released in the Sandy and Clackamas were adipose fin-
clipped.  Beginning in 2002, essentially all returning hatchey fish should have been fin-clipped.  
When possible, independent estimates of the proportion of hatchery fish that made up natural 
spawners in each population were used.  These included estimates in the Sandy from ODFW 
(2001a) and estimates in the Clackamas generated for this assessment (see “Productivity” 
section).  Estimates since 2002 were available for both basins from Schroeder et al. (2003) and 
ODFW (pers. comm., K. Schroeder, 1/7/05).  Evidence suggests that the proportion of hatchery 
spawners in the natural population was high for both the Clackamas and Sandy populations.   

Schroeder et al. (2003) found that in 2002, 31% of natural spawners above North Fork Dam were 
hatchery origin despite the fact that all fish passed above the dam were non-finclipped.  Some of 
these fish were likely double-index fish (non-finmarked, coded wire-tagged) and mis-marked 
hatchery fish (fin clipping errors) that were passed upstream of North Fork Dam.  In 2003, 24% 
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of non-finclipped spawners in the Clackamas were of hatchery origin.  In 2002-2004, 60-64% of 
dam arrivals were adipose clipped.   

In the Sandy basin, ODFW (2001a) presents estimates of the origin of fish passed above Marmot 
Dam for 1996-2000 based on CWT recoveries, Marmot Dam observations for 1999 and 2000, 
and mark rates of hatchery releases in the Sandy River.  Estimates in those years ranged from 4% 
to 29% hatchery fish.  No estimate was available for 2001, but Schroeder et al. (2003) estimated 
that 19% of non-finclipped fish passed above Marmot Dam in 2002 were of hatchery origin.  In 
2003, 18% were hatchery origin.  Further, in 2002-2004, 50% to 72% of fish approaching 
Marmot Dam were adipose finclipped (unpublished data PGE data, pers. comm., Jim Bartlett, 
1/10/05).    
Table 62.  Reproductive independence estimates used in evaluating interim criteria for the Lower Columbia 
Spring Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1999 2000 2001 2002 2003 <10% 
Clackamasa 82% 72% 61% 31% 24% 0 
Sandyb 15% 7% -- 19% 18% <1 
Hood Extinct population 

a. 1999-2001 estimates based on analysis described in the “Productivity” section.  2002 and 2003 estimates 
based on otolith analysis of non-finclipped fish passed above North Fork Dam. 

b. 1999-2000 estimates presented by ODFW (2001a).  2002-2003 data based on otolith analysis of non-
finclipped fish spawning above Marmot Dam. 

Hybridization 

Hybridization has not been identified as an issue for lower Columbia spring Chinook. 

Assessment Conclusions 

The Lower Columbia Spring Chinook SMU includes three populations in Columbia River 
tributaries including the Clackamas, Sandy, and Hood.  The Clackamas and Sandy are still in 
existence, but have been influenced by hatchery fish to an unknown degree.   The SMU does not 
have 80% of its historical populations still in existence and thus does not meet the first interim 
criterion of the NFCP.  The SMU meets three of the interim criteria and is classified as “At 
Risk”.  

0 20 40 60 80 100

Percent of Existing Populations Meeting Criteria
Exist

Distribution
Abundance

Productivity
Repr. Ind.

Hybridization

 
Figure 17.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   



Oregon Native Fish Status Report – Volume II 

Lower Columbia Spring Chinook  164 

Clackamas – Lower Columbia Spring Chinook 

  
The Clackamas spring Chinook population passed four of the interim criteria, but failed both productivity and 
reproductive independence.  Abundance in the Clackamas is monitored as fish passage at North Fork Dam.  The 
2002 return year was the first year that all returning hatchery spring Chinook were adipose finclipped.  Prior to 
2002, not all hatchery fish could be distinguished at the dams, thus counts represent total passage of naturally-
produced and hatchery fish.  The graph above shows hatchery and naturally produced fish combined through 2001, 
and naturally-produced fish only in 2002-2004.  The population failed the independence criterion.  Using 
techniques described in the methods section, hatchery fractions were estimated to be between 60-95% from 1990-
2001.  Productivity was failed because in one of two years of low abundance, productivity was below 1.2.  
Hatchery ratios among spawners have been so great that it is unlikely productivity would be high enough to pass 
the criterion in other years of low abundance.   
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Sandy– Lower Columbia Spring Chinook 
 
 
 

 

N
o 

Es
tim

at
e

0%

5%

10%

15%

20%

25%

30%

35%

1996 1997 1998 1999 2000 2001 2002 2003
Spawning Year

%
 H

at
ch

er
y 

Sp
aw

ne
rs

 

No Esti
mate

s

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1992 1993 1994 1995 1996 1997 1998 1999
Brood Year

R
/S

The Sandy spring Chinook population passed four of the interim criteria, but failed reproductive independence and 
productivity.  Abundance in the Sandy is monitored by fish passage at Marmot Dam.  The 2002 return year was 
the first year that all returning hatchery spring Chinook were adipose finclipped.  Prior to 2002, naturally and 
hatchery-produced fish could not be distinguished at the dams.  The origin of natural spawners has been estimated 
via CWT recoveries since 1996.  Abundance estimates prior to then were not corrected for hatchery-to-naturally 
produced ratios.  Evaluation of productivity estimates was inconclusive because all but one year did not qualify as 
“low abundance” years.  Precautionary application of the interim criteria treats insufficient data as failure in 
assessment of risks to the SMU, so the productivity criteria was failed.      
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Hood – Lower Columbia Spring Chinook 

 
The native spring Chinook population in the Hood Basin is considered extinct.  Bonneville Power Administration 
is currently funding the Hood River Production Program which has used Deschutes stock spring Chinook to re-
establish a population within the Hood.  Though returns have been low, natural production is occurring.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 



Oregon Native Fish Status Report – Volume II 

Willamette Spring Chinook  167 

Willamette Spring Chinook 

Existing Populations 
The Willamette Spring Chinook SMU consists of six populations (Table 63).  The status of four 
of these populations including the Molalla, South Santiam, Calapooia, and Upper Willamette is 
somewhat uncertain.  Little is known about these populations, but what is known indicates that 
the native populations are extremely depressed.  While some natural spawning occurs, it is likely 
that these spawners are the offspring of naturally-spawning hatchery fish since hatchery fish 
comprise almost the entire naturally-spawning population each year in these basins.  Future 
inventory work is needed for these populations so that they may be more appropriately assessed. 
Table 63.  Population list and existence status for the Willamette Spring Chinook SMU.   

Exist Population Description 
Yes Molalla Molalla River basin. 
Yes North Santiam North Santiam River basin. 
Yes South Santiam South Santiam River basin. 
Yes Calapooia Calapooia River basin. 
Yes McKenzie McKenzie River basin. 
Yes Upper Willamette Willamette River basin upstream from mouth of McKenzie River. 

Habitat Use Distribution 
The distribution criterion was based on proportions of accessible and inaccessible habitat.  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, habitat above Cougar and Blue River dams in the McKenzie, Detroit Dam in 
the North Santiam, Foster Dam in the South Santiam, and Dexter Dam in the Middle Fork 
Willamette is not accessible, although experimental trap and haul programs are in place in some 
areas.  Greater than 50% of historic habitat has been lost for the Upper Willamette population, so 
it failed the criterion.  The North Santiam and South Santiam failed the criterion as well because 
while 50% of historic habitat remains accessible, construction of dams in each basin has blocked 
access to some areas and has altered habitat quality in terms of stream flow and temperature 
below dams so that in most years less than half of the habitat historically used by the population 
is used.  The Calapooia and Molalla population both passed the criterion because there are no 
major dams and most of the historic habitat remains accessible.  It should be noted that habitat 
quality in these basins has been reduced, and usage of habitat has likely been altered. 
Table 64.  Habitat accessibility data used in evaluating interim criteria for the Willamette Spring Chinook SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Molalla 175 4 97% 
North Santiam 89 64 Faila 
South Santiam 122 77 Faila 
Calapooia 73 0 100% 
McKenzie 218 41 84% 
Upper Willamette 159 213 43% 
a. Construction of dams within the basin has blocked access to some habitat and altered habitat quality below dams 
to the point where it is unlikely that 50% of the historical habitat is currently used.   
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Abundance 
Abundance estimates for the SMU were obtained from the 2003 Willamette Spring Chinook 

FMEP Annual Report (ODFW 2004), Schroeder et al. (2003) and ODFW personnel (pers. 
comm., Kirk Schroeder 1/7/05, and Julie Firman, 1/12/05).  McKenzie River natural abundance 
was indexed by estimates of natural spawners passed above Leaburg Dam.  For 2001-2004, the 
passage estimates were adjusted by the proportion of non-finclipped spawners that were of 
hatchery origin as reported by Schroeder et al. (2003) and provided by ODFW (pers. comm., 
Kirk Schroeder, 1/7/05).  Abundance in the Molalla, North Santiam, South Santiam and Upper 
Willamette population was indexed by multiplying redd counts by the proportion of the 
spawning population that was natural origin.   

The 30-year average abundance could not be estimated for the North Santiam, South Santiam, 
and Upper Willamette populations, but the hatchery fraction in these populations is so high that 
the population automatically failed the abundance criterion based on the first rule of the 
Abundance Threshold Determination Rules.  The Molalla and Calapooia populations failed the 
criterion based on chronically low returns as reported by ODFW district biologists.  Little 
abundance inventory data are available for these populations.  District staff observations indicate 
that returns of naturally produced fish have consistently been very low for several salmon 
generations.   
Table 65.  Abundance estimates (adult indices) used in evaluating interim criteria for the Willamette Spring 
Chinook SMU. 

  30 Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Molallaa,b Insufficient data -- -- 2 1 2 Fail 
North Santiamb,c Insufficient data 17 28 36 19 22 Fail 

South Santiamb,c Insufficient data -- -- 107 79 48 Fail  
Calapooiac,d Insufficient data -- -- 16 2 -- Fail 
McKenziee 1,980 495 1,985 2,887 3,428 5,142 4,070 5 
Upper Willametteb,c Insufficient data -- -- 9 4 9 Fail 
a.  Fails criterion based on chronically low returns of naturally produced fish.   
b.  Redds from naturally produced adults in index reaches. 
c.  Fails abundance criterion because of high proportions of naturally spawning hatchery fish. 
d.  Abundance is presented as total redd count unadjusted for hatchery-to-naturally produced ratio.  No hatchery 
ratio available. 
e.  Natural fish passing Leaburg Dam.   

Productivity 

Productivity for the McKenzie and North Santiam population was estimated using spawner 
abundance estimates, hatchery composition, and annual age composition.  Age compositions 
used for estimating productivity were annual estimates for the aggregate Willamette spring 
Chinook return to the Columbia River mouth provided by ODFW (pers. comm., Curt Melcher, 
3/31/04).  Productivity for the South Santiam, Calapooia, and Upper Willamette populations was 
assumed to be below the criterion because of low numbers of naturally-produced adults seen 
from high numbers of predominantly hatchery spawners.  Additionally, district biologists note 
that natural returns of these populations have consistently been very low with no observable 
recovery.  The Molalla population failed based upon a lack of information.  Precautionary 
application of the interim criteria treat insufficient information as “failure” in assessment of risks 
to the SMU.   
Table 66.  Productivity estimates used in evaluating interim criteria for the Willamette Spring Chinook SMU. 
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  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 
Molallaa Insufficient data Fail 
North Santiama 1996-99 (only years available)  0.2 0.2 0.2 0.1 <1 
South Santiama Insufficient data – chronically low returns Fail 
Calapooiaa Insufficient data – chronically low returns Fail 
McKenzie 1994-98 0.8 1.0 1.7 2.1 3.3 3 
Upper Willamettea Insufficient data – chronically low returns Fail 
a.  See “Population Details” for explanation of failure designation. 

Reproductive Independence 

Estimates of hatchery fractions of spring Chinook were determined based on combinations of 
observations of adipose finclipped and non-finclipped fish on the spawning grounds, and otolith 
analysis of non-finclipped fish collected on the spawning grounds.  For specifics of methods 
used for each population, please see the “Population Details” section.   
Table 67.  Reproductive independence estimates used in evaluating interim criteria for the Willamette spring 
Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 < 10% 
Molalla -- -- 97% 96% -- Faila 
North Santiam 94% 88% 86% 97% >82%b 0 
South Santiam -- -- 88% 87% >88%b <2 
Calapooia Insufficient Data – adult ouplanting in basin Faila 
McKenzie 25% 33% 43% 45% >47%b 0 
Upper Willamette -- -- 95% 96% >72%b <2 

a. See “Population Details” for failure designation. 
b. Based on observations of fin clipped and non-finclipped carcasses on the spawning ground.  Otolith 

analysis not yet completed to determine porition of non-finclipped fish that are hatchery origin.  

Hybridization 

Hybridization has not been identified as an issue for Willamette spring Chinook. 

Population Details 

Molalla 
The Molalla population failed the reproductive independence criterion based on the presence of 
hatchery releases within the basin.  District ODFW biologists believe that at least 10% of the 
natural spawning population in the Molalla is of hatchery origin.  Recoveries of carcasses on the 
spawning grounds and otolith analysis of non-finclipped fish has revealed that 96-97% of 
carcasses recovered in 2002 and 2003 were of hatchery origin (pers. comm., Kirk Schroeder, 
1/7/05).   

McKenzie 
Prior to 1994, hatchery and naturally-produced fish could not be distinguished at Leaburg Dam.  
Beginning in 1994, naturally and hatchery-produced fish could be differentiated at the dam, and 
separate counts for the two origins were intiated.  In 2001-2003, ODFW determined via otolith 
analysis from carcasses collected above Leaburg Dam that a portion of non-finclipped fish 
passing the dam were of hatchery origin (Schroeder et al. 2003; pers. comm., Kirk Schroeder, 
ODFW, 1/7/05).  For those three years, we used those estimates of hatchery fractions to evaluate 
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the abundance, productivity, and reproductive independence criteria.  For all previous years, 
estimates were based on proportions of hatchery and naturally produced fish passed above 
McKenzie Dam (ODFW 2004).  For the 2004 abundance estimate, we assumed the proportion of 
non-finclipped fish that were of hatchery origin would be the same as the 2001-2003 average 
(15%).   

A substantial number of fish spawn naturally below Leaburg Dam in the McKenzie, and in fact 
in some years the estimate of spawners below the dam is greater than those above.  However, a 
majority of these fish are of hatchery origin (Firman et al. 2004, USACE 2000).  For this reason, 
the naturally-produced abundance for the population was indexed by naturally produced 
spawners above Leaburg Dam.   

The 30-year average abundance was calculated by making an assumption on hatchery fractions 
in the spawning population prior to 1994.  Since only hatchery and naturally-produced fish 
counts combined were available prior to then, we estimated the naturally-produced escapement 
based on total counts at Leaburg and an assumed hatchery fraction.  It was assumed that 35% of 
naturally-spawning fish were hatchery origin.  This is the average percent of hatchery fish 
returning to Leaburg since 1994.  Hatchery release levels have been similar in recent years to 
those prior to 1994.  Current release levels of spring Chinook smolts are near 1 million (NOAA 
Fisheries 2004).  Hatchery releases between 1970 and 1985 ranged between 400,000 and 1.2 
million fish annually (Howell et al. 1988).   

North Santiam 
The North Santiam failed the distribution criterion because Detroit Dam has blocked access to 
habitat within the basin, and altered habitat quality below the dam so that much habitat there is 
no longer used as it had been histocially.  Historically, much of the spring Chinook production in 
the North Santiam occurred above the current site of Detroit Dam.  Mattson (1948) estimated 
that prior to construction of Detroit Dam that 71% of the spring Chinook production in the basin 
originated above the current dam site.     

Redd counts have been made in the North Santiam since 1996 (Schroeder et al. 2003).  For this 
assessment, redd counts were used from the reach between Minto and Mehama because this 
reach has been surveyed every year since 1996.  Natural contributions to this population have 
been determined by observations of finclip rates and examination of otoliths collected from non-
finclipped fish during spawning ground surveys.  We obtained estimates of hatchery 
contributions for the 2000-2004 spawning years from Schroeder et al. (2003) and ODFW (pers. 
comm., Kirk Schroeder, 1/7/05).  In 1996-1999 we assumed the hatchery fraction was similar to 
the average of the following four years.  The percentage of hatchery spawners in the years with 
data ranged from 86-97%.   

Though recruit per spawner estimates were only available for the most recent four broods, all of 
those years were well below the interim criterion threshold of 1.2.   

South Santiam 
Redd counts in the South Santiam have been made in the past three years (Schroeder et al. 2003; 
pers. comm., Kirk Schroeder, 1/7/05).  For this assessment, redd counts from the Foster to 
Waterloo reach were used.  Estimates of the natural contribution to this population have been 
estimated by observations of finclip rates on spawning fish and examination of otoliths collected 
from non-finclipped carcasses during spawning ground surveys.  The 2002 and 2003 hatchery 
proportions were provided by ODFW (pers. comm., Kirk Schroeder, 1/7/05).  For the 2004 
natural redd production estimate, we multiplied the observed redd count by the ratio of 
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finclipped vs. non-finclipped spawners and further adjusted by the 2002 and 2003 average ratio 
of hatchery-to-naturally produced fish among non-finclipped spawners.   

Calapooia  
Redd counts and the hatchery-to-naturally produced ratio for 2002 and 2003 were derived from 
Firman et al. (2002) and Schroeder et al. (2003).  The redd counts represent observations from 
11.1 miles of surveys.  No count was conducted in 2004.  In 2002, no carcasses recovered could 
be identified as either adipose finclipped or non-finclipped, but it was assumed that all the fish 
were surplus hatchery fish outplanted from the South Santiam Hatchery (Firman et al. 2002).  
The Calapooia failed the reproductive independence criterion because adult hatchery fish are 
routinely outplanted into the basin prior to spawning.  Hatchery releases of spring Chinook 
smolts were made in the Calapooia until 1997 (HMIS database).  Returns from those releases 
would have returned through the 2002 spawning year.  District ODFW biologists believe that at 
least 10% of fish that spawn naturally in the Calapooia are of hatchery origin.       

Upper Willamette 
Redd counts were derived from Schroeder et al. (2003) and ODFW (pers. comm., Kirk 
Schroeder, 1/7/05).  Abundance in the Upper Willamette population was indexed via spawner 
surveys conducted over 22.3 miles in the Middle Fork Willamette (Dexter – Jasper reach and 
Fall Creek reach).  The 2004 estimate of naturally-produced redds was estimated by multiplying 
redd counts by the ratio of observations of finclipped and non-finclipped fish, and further by the 
2002-2003 average percentage of non-finclipped fish that were of hatchery origin.   

Assessment Conclusions 

This SMU includes six populations in the basin above Willamette Falls.  The SMU only met two 
of the six interim criteria leading to the conclusion that the near-term sustainability of the SMU 
is at risk.  The largest remaining natural population in the SMU is in the McKenzie River.  
Tributary dams block passage to most historical habitats, and have altered habitat quality in 
downstream reaches.  Hatchery fish make up a substantial portion of natural spawning within the 
Willamette Basin.   
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Figure 18.  Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP. 
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Molalla – Willamette Spring Chinook 
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The Mollala spring Chinook population met three of the six interim criteria.  The population failed the abundance, 
productivity, and independence criteria.  Little information is available to help evaluate the status of this 
population.  Observations by district biologists have indicated that the population has been at chronically low 
numbers for several salmon generations.  High hatchery fractions and lack of other data were cited as the rational 
for failure of the productivity criterion.  The population failed the independence criterion because hatchery smolts 
are released in the basin, few natural fish return to spawn annually, and two years of spawning surveys show high 
hatchery fractions.    
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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 North Santiam – Willamette Spring Chinook 
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Redd counts have been made in the North Santiam since 1996.  Hatchery contributions to this population have 
been determined by observations of finclip rates and examination of otoliths collected during spawning ground 
surveys.  Hatchery fractions on the spawning grounds in excess of 85% caused the population to fail the 
abundance, independence, and productivity criteria.  The distribution criterion was failed because Detroit Dam 
blocks access to habitat that historically produced approximately 70% of the spring Chinook in the North Santiam 
and has altered habitat quality below the dam.  It is likely that less than 50% of the habitat historically used by 
spring Chinook in the North Santiam is used today.   
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Fail Fail Fail Pass 
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South Santiam – Willamette Spring Chinook 
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The South Santiam population passed the hybridization criteria, but failed the remaining criteria for existing 
populations.  Redd counts from Foster Dam down to Waterloo were used to index abundance.  Estimates of the 
natural contribution to this population have been estimated by observations of finclip rates and examination of 
otoliths collected during spawning ground surveys.  Low returns and high hatchery fractions were cited as 
sufficient evidence to cause the population to fail the productivity criterion.  Foster Dam has blocked access to 
39% of the habitat in the basin, and has altered habitat quality in anadromous reaches below the dam causing the 
population to fail the distribution criterion. 
Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Fail Fail Fail Pass 
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Calapooia – Willamette Spring Chinook 

Assessment Outcome 
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The Calapooia population failed each of the criteria 
for existing populations with the exception of 
distribution and hybridization.  Redd counts were 
made in 11 miles of the Calapooia in 2002 and 2003.  
Those estimates have been very low.  Chronically low 
returns suggest that productivity in the population is 
below the interim criterion of 1.2 recruits per spawner 
in years of low abundance.  The population failed the 
independence criterion because in most years, adult 
hatchery spring chinook are out-planted into the basin 
prior to spawning.    

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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McKenzie – Willamette Spring Chinook 
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The McKenzie population passed four of the five criteria 
for existing populations, but failed the independence 
criterion.  Abundance in the McKenzie was indexed as the 
number of naturally-produced spawners passed above 
Leaburg Dam. Prior to 1994, only combined hatchery and 
naturally-produced fish counts are available.  Beginning in 
1994, naturally and hatchery-produced fish could be 
differentiated at the dam, and separate counts for the two 
origins were intiated.  Installation of Cougar Dam on the 
South Fork McKenzie eliminated approximately 16% of 
the spring Chinook habitat in the McKenzie Basin.      
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Assessment Outcome 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Fail Pass 
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Upper Willamette – Willamette Spring Chinook 

 
The Upper Willamette population passed the hybridization criteria, but failed the remaining criteria for existing 
populations.  Dexter Dam on the Middle Fork Willamette and Dorena Dam on the Row River block access to 57% 
of the historical spring Chinook habitat of the Upper Willamette population.  The only estimates of abundance in 
the Upper Willamette include redds counts in 2002-2004.  Data from 2002-2004 suggest that hatchery spawners 
comprised 72-96% of natural spawners in those years.  Low returns and high hatchery fractions were cited as 
sufficient evidence to cause the population to fail the productivity criterion. 
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Fail Fail Fail Fail Pass 
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 Mid Columbia Spring Chinook 

Existing Populations 
The Mid Columbia Spring Chinook SMU includes eight populations, four that are extinct, and 
four that are still in existence (Table 68). 
Table 68.  Population list and existence status for the Mid Columbia Spring Chinook SMU.   

Exist Population Description 
Yes Lower Deschutes Deschutes River basin up to Round Butte Dam. 
No Metolius Metolius River basin (Deschutes tributary) 
No Crooked Crooked River basin (Deschutes tributary) 
Yes North Fork John Day North Fork John Day River basin 
Yes Middle Fork John Day Middle Fork John Day River basin 
Yes Upper John Day John Day River basin upstream from mouth of North Fork  
No Umatilla Umatilla River basin 
No Walla Walla Walla Walla River basin 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. Several 
populations show “0 miles inaccessible” (Table 69).  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 69.  Habitat accessibility data used in evaluating interim criteria forthe Mid Columbia Spring Chinook 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Lower Deschutes 216.5 5.6 97% 
Metolius Extinct population 
Crooked Extinct population 
North Fork John Day 185.9 0.0 100% 
Middle Fork John Day 122.7 0.0 100% 
Upper John Day 147.0 0.0 100% 
Umatilla Extinct population 
Walla Walla Extinct population 

Abundance 
Abundance estimates for the Lower Deschutes basin were based on the number of natural 

fish passed above the weir at the Warm Springs National Fish Hatchery (WSNFH), 1982-2004 
(pers. comm., David Hand, USFWS, 1/4/05).  Deschutes spring chinook also spawn in Shitike 
Creek, but this represents a small percentage of total spawning.  Redd densities were used to 
index abundance for the John Day populations, 1959-2004 (pers. comm., Tim Unterwegner, 
ODFW, 1/4/05).  John Day redd densities were adjusted by the proportion of hatchery fish 
spawning naturally to index the naturally-produced contribution to spawning.  Annual hatchery 
fractions through 2001 were derived from provisional estimates compiled by ODFW (pers. 
comm., Jeff Rodgers, 1/13/04, data compiled by E. Tinus and C. Petrosky for NOAA Fisheries).   
To determine redd densities from naturally-produced fish in the John Day in 2002-2004, 
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hatchery fractions in those years were assumed to be equal to the 1997-2001 average.   Hatchery 
fractions throughout the John Day were consistently < 1.1% in 1997-2002, and no hatchery fish 
have been released in the John Day indicating that the application of our assumption to the 2002-
2004 data is valid.   
Table 70.  Abundance estimates (spawners) used in evaluating interim criteria for the Mid Columbia Spring 
Chinook SMU. 

  30-Year 25% of  Abundance by Return Year No. Years >25% 
Population Average Average 2000 2001 2002 2003 2004 of Average 
Lower Deschutesa 1,209 302 2,551 2,082 1,290 1,244 2,236 5 
Metolius Extinct population 
Crooked Extinct population 
North Fork John Dayb 10.6 2.6 23.7 27.4 23.5 18.6 22.6 5 
Middle Fork John Dayb 12.3 3.1 30.3 16.5 25.6 15.2 14.6 5 
Upper John Dayb 11.3 2.8 27.8 29.2 36.7 26.6 20.1 5 
Umatilla Extinct population 
Walla Walla Extinct population 
a. Average abundance is based on 27 years of data. 
b. Abundance is presented as redds per mile. 

Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  In the Lower Deschutes population, the numbers of natural and 
hatchery adults passed above the WSNFH weir were considered parents.  Age compositions for 
the Lower Deschutes (1982-1999 return years) and John Day (1959-2001 return years) were 
derived from provisional estimates compiled by ODFW (pers. comm., Jeff Rodgers, 1/13/04, 
data compiled by E. Tinus and C. Petrosky for NOAA Fisheries).  USFWS provided age 
composition data for naturally produced spring Chinook passed above the WSNFH weir in 2000-
2004 (pers. comm., David Hand, 3/8/04).   

Age compositions in 2002-2004 for the John Day populations were assumed to be the same as 
average of the previous five years.  In those previous five years, age-4 fish were consistently the 
dominant age class and comprised 81-99% of annual adult returns.  The composition of returns 
in those five years was similar to the composition of the last 24 years.  The only deviation being 
that in earlier years (pre-1992 brood), the age 4 returns made up a smaller portion, approximately 
55-65% of adults, in about one in every five years.  If a similar year occurred in 2002-2004, then 
our estimates of R/S may be slightly biased.  However, the high R/S estimates in years of low 
abundance (Table 71), and the fact that each John Day population passed in four years, indicates 
that the outcome of our assessment is not affected by the age composition assumption for 2002-
2004.   
Table 71.  Productivity estimates used in evaluating interim criteria for the Mid Columbia Spring Chinook 
SMU. 

  Recent Complete Brood Years Productivity (R/S) Years  
Population of Below Average Abundance Year 1 Year 2 Year 3 Year 4 Year 5 > 1.2 
Lower Deschutes 1994-95, 1997-99 0.5 2.7 1.9 4.5 3.8 4 
Metolius Extinct population 
Crooked Extinct population 
North Fork John Day 1994-95, 1997-99 0.5 4.1 2.7 4.1 2.8 4 
Middle Fork John Day 1994-96, 1998-99 0.8 6.5 2.8 3.8 1.7 4 
Upper John Day 1993, 1995, 1997-99 0.9 2.2 3.1 4.4 5.9 4 
Umatilla Extinct population 
Walla Walla Extinct population 
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 Reproductive Independence 
Estimates of hatchery fractions of spring Chinook for the Lower Deschutes population were 
based on the proportions of naturally and hatchery produced fish passed above the weir at 
WSNFH.  John Day estimates were based on provisional estimates compiled by ODFW 
described in the “Abundance” section above.     
Table 72.  Reproductive independence estimates used in evaluating interim criteria for the Mid Columbia 
Spring Chinook SMU. 

  Percent of Spawning Fish of Hatchery Origin Years 
Population 1997 1998 1999 2000 2001 2002 2003 2004 < 10% 
Lower Deschutes -- -- -- 9.3% 10.5% 9.3% 8.0% 4.0% 4 
Metolius Extinct population 
Crooked Extinct population 
North Fork John Day 1.0% 0.0% 1.0% 1.1% 0.7% -- -- -- 5 
Middle Fork John Day 1.0% 0.0% 1.0% 1.1% 0.7% -- -- -- 5 
Upper John Day 1.0% 0.0% 1.0% 1.1% 0.7% -- -- -- 5 
Umatilla Extinct population 
Walla Walla Extinct population 

Hybridization 
Hybridization has not been identified as an issue for mid Columbia spring Chinook. 

Population Details 
Lower Deschutes 
The status of the Lower Deschutes population was based entirely on fish spawning above the 
WSNFH weir.  Spring Chinook spawn elsewhere in the basin including in the Warm Springs 
River below the hatchery weir, and in Shitike Creek, a Deschutes tributary approximately 11 
miles upstream from the Warm Springs River.  Spawning below the weir on the Warm Springs 
River is minimal in comparison to above the weir.  Based on redd counts, the estimated number 
of spawners below the weir annually has varied between five and 125 since 1982 while run sizes 
upstream of the weir have varied between 247 and 2,624 naturally-produced spawners.  The 
hatchery/naturally produced fraction of the spawners below the weir is unknown (pers. comm., 
David Hand, USFWS, 3/8/04).  The population in Shitike Creek is relatively small compared to 
the Warm Springs River with spawner estimates from 1986-1999 ranging between 25 and 100.  
In 2000, the Confederated Tribes of the Warm Springs Reservation of Oregon (CTWSRO) began 
outplanting surplus hatchery adults in Shitike Creek. Shitike Creek population estimates since 
2000 have risen to 175 to 240 spawners.   

North Fork John Day 
Redd density data were available for multiple index reaches in this population including Bull 
Run Creek, Clear Creek, Granite Creek, and the mainstem North Fork John Day.  The annual 
redd density used in calculating abundance and productivity was derived by summing redds 
observed in all four reaches and dividing by miles surveyed among the four reaches.   

Middle Fork John Day 
The redd density for this population was based on the index survey in the mainstem Middle Fork 
John Day.   
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Upper Mainstem John Day 
The redd density for this population was based on the index survey in the upper mainstem John 
Day.   

Assessment Conclusions 

This SMU includes eight populations in tributaries between The Dalles Dam and the Snake 
River.  The Deschutes population and all three John Day populations met each of the interim 
criteria.  However, extinction of four of eight historical populations causes the near-term 
sustainability of the SMU to be potentially at risk.  The Umatilla and Walla Walla populations 
became extinct in the early 1900s due to extensive irrigation development.  Construction of the 
Pelton-Round Butte complex eliminated access to the Metolius and Crooked populations in 
1958.   
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Figure 19.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Lower Deschutes – Mid Columbia Spring Chinook 

The Deschutes population passed each of the six 
interim criteria.  Escapement within the Warm Springs 
River, the primary spawning grounds, is regulated at the 
weir at Warm Springs National Fish Hatchery.  Both 
naturally and hatchery-produced fish are enumerated at 
the weir, but not all hatchery fish are passed.  Hatchery 
fractions have been low since 1986. 
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Metolius– Mid Columbia Spring Chinook 

 
 
The spring Chinook population within the Metolius Basin was eliminated with the construction of the Pelton-
Round Butte Hydro-power Complex on the Deschutes River in 1958.  Early attempts at providing passage at 
Pelton-Rounde Butte failed, and the population soon became extinct.   A feasibility study is currently underway in 
the Deschutes to assess the potential of re-establishing spring chinook passage through the Pelton-Round Butte 
Dam Complex.  If successful, this would allow use of historical habitat in the Crooked and Metolius rivers.   
 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Crooked – Mid Columbia Spring Chinook 
 

 
The spring Chinook population within the Crooked Basin was eliminated with the construction of the Pelton-
Round Butte Hydro-power Complex on the Deschutes River in 1958.  Early attempts at providing passage at 
Pelton-Rounde Butte failed, and the population soon became extinct.   A feasibility study is currently underway in 
the Deschutes to assess the potential of re-establishing spring chinook passage through the Pelton-Round Butte 
Dam Complex.  If successful, this would allow use of historical habitat in the Crooked and Metolius rivers. 
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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North Fork John Day – Mid Columbia Spring Chinook 
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The North Fork John Day population passed each of 
the interim criteria.  Abundance is measured within the 
population via spawner surveys in index reaches 
including Bull Run Creek, Clear Creek, Granite Creek, 
and the mainstem North Fork John Day.  Returns 
declined through the 1960s and 1970s but have since 
recovered somewhat.  Productivity has exceeded 1.2 in 
13 of the last 20 years. 
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Middle Fork John Day – Mid Columbia Spring Chinook 
 
 

 

Assessment Outcome 
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The Middle Fork John Day  population passed each of the interim criteria.  Abundance is measured 
within the population via spawner surveys in index reaches.  Returns have generally shown an increasing 
trend since surveys began.  Productivity has typically been at least 1.0 recruits per spawner. 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Upper John Day – Mid Columbia Spring Chinook 

 

Assessment Outcome 
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The Upper John Day population passed each of the 
criteria.   Abundance is measured within the 
population via spawner surveys in index reaches.  
Returns in the last four years have been the highest 
on record. 
 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Pass Pass Pass Pass 
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Umatilla– Mid Columbia Spring Chinook 

 
      
 
The Umatilla population became extinct in the early 1900s due to extensive irrigation development through 
dewatering, water quality issues, and construction of small barriers.  About 1.5 million smolts are released into the 
Umatilla annually in an attempt to re-establish a naturally-reproducing population.  Reintroduction efforts in the 
Umatilla have produced returns to Three Mile Dam of 13-5,233 adults.  Data is not available to assess the success 
of re-establishing a naturally-reproducing population.  Much of the habitat historically accessible in the Umatilla 
remains accessible today, though the quality of the habitat has been lessened. 
   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Walla Walla – Mid Columbia Spring Chinook 
 

 
The Walla Walla population became extinct in the early 1900s due to extensive irrigation development through 
dewatering, water quality issues, and construction of small barriers.  Historical distribution of spring Chinook in 
the Walla Walla is not well understood.   
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Lower Snake Spring Chinook 

Existing Populations 
The Lower Snake Spring Chinook SMU consists of eight populations, seven of which are still in 
existence (Table 73). 
Table 73. existence status for the Lower Snake Spring Chinook SMU.   

Exist Population Description 
Yes Wenaha Wenaha River basin 
Yes Wallowa Wallowa River basin, excluding Minam River basin 
Yes Minam Minam River basin 
Yes Catherine Catherine Creek and Indian Creek basins 
No Lookingglass Lookingglass Creek basin (Grande Ronde tributary). 
Yes Upper Grande Ronde Grande Ronde basin upstream of Willow Creek, but excluding Catherine 

Creek 
Yes Imnaha Imnaha River basin excluding Big Sheep Creek 
Yes Big Sheep Big Sheep Creek basin 

Habitat Use Distribution 
The criterion was evaluated based on current and historically accessible areas. 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 
and inaccessibility of habitat should be viewed as general approximations of reality and not as a 
definitive analysis on habitat availability/accessibility.  These issues will be more thoroughly 
addressed through the conservation planning process.   
Table 74.  Habitat accessibility data used in evaluating interim criteria for the Lower Snake Spring Chinook 
SMU. 

Population Accessible (miles) Inaccessible (miles) Percent Accessible 
Wenaha 56 0 100% 
Wallowa 110 8 92% 
Minam 55 0 100% 
Catherine 54 0 100% 
Lookingglass Extinct population 
Upper Grande Ronde 103 0 100% 
Imnaha 101 0 100% 
Big Sheep 49 0 100% 

Abundance 
The abundance criterion for all populations were evaluated based on redd densities from 
spawning ground surveys in index reaches (Tranquilli et al. 2003; pers. comm., Pat Keniry, 
1/5/05).  Redd densities were adjusted for each population based on the proportion of spawners 
estimated to be of hatchery origin.   

Abundance and productivity for this SMU were evaluated based upon full seeding levels because 
25% of the 30-year average natural abundance was not an adequate flag of low spawner returns.  
Construction of the Snake River dams caused Snake spring Chinook levels to drop drastically in 
the 1970s, and returns in the 1980s and 1990s were critically low.  Full seeding levels were 
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represented by the 75th percentile of escapements for the period beginning the first year estimates 
were available (1949-1964) through 1974 (R. Carmichael, personal communication 2004).  This 
period encompasses return estimates prior to declines associated with completion of the lower 
Snake River dams. 

Hatchery to wild ratios from 1986 to 2004 were provided by ODFW (pers. comm., Pat Keniry, 
1/5/05).  Those data were based on finclip observations on the spawning grounds, scale analysis, 
and findings from CWT recoveries.  For most of the years where data was available, the data to 
look at percentages of hatchery adults was from carcass recoveries during spawning surveys.  
Estimates based on carcass recoveries are considered conservative.  These recoveries may 
overestimate the percentages of hatchery fish due to the timing of the surveys – later in the 
season when later spawning hatchery fish are predominant.  Annual hatchery fractions prior to 
1986 were derived from provisional estimates compiled by ODFW (pers. comm., Jeff Rodgers, 
1/13/04, data compiled by E. Tinus and C. Petrosky for NOAA Fisheries).  
Table 75.  Abundance data (redds/mile) used in evaluating interim criteria for the Lower Snake Spring 
Chinook SMU. 

  Full Seeding 25% of Full Abundance by Return Year # Years >25% 
Population Level Seeding 2000 2001 2002 2003 2004 Full Seeding 
Wenaha 36.2 9.1 8.8 13.1 10.4 11.5 12.5 4 
Wallowa 15.5 3.9 2.6 2.3 2.8 1.1 1.1 0 
Minam 10.8 2.7 6.3 9.7 14.3 9.9 10.2 5 
Catherine 20.9 5.2 0.3 2.6 3.0 0.7 0.6 0 
Lookingglass Extinct population 
Upper Grande Ronde 14.5 3.6 1.3 0.7 2.0 0.9 1.3 0 
Imnaha 35.9 9.0 2.9 8.5 8.7 8.7 2.7 0 
Big Sheepa 8.8 2.2 0.0 0.7 2.8 1.4 1.0 1 
a.  Redd densities were not adjusted by the proportion of naturally spawning hatchery fish.   

Productivity 
Productivity was estimated using spawner abundance estimates, hatchery composition, and 
annual age composition.  Abundance and hatchery composition data were obtained from sources 
described above.  Age composition data through the 2002 return year were provided by ODFW 
(pers. comm., Jeff Rodgers, 1/13/04, data compiled by E. Tinus and C. Petrosky for NOAA 
Fisheries).  Data from 2003 were from non-finclipped fish sampled during spawner surveys and 
were obtained from Pat Keniry, ODFW (pers. comm., 3/15/04).  The 2004 age composition data 
were not yet available so the run reconstruction used the average age composition for the 
previous five years. 
Table 76.  Productivity estimates used in evaluating interim criteria for the Lower Snake Spring Chinook 
SMU. 

  Recent Complete Brood Years Productivity (R/S)   
Population of Below Full Seeding  Year 1 Year 2 Year 3 Year 4 Year 5 Years > 1.2 
Wenaha 1995-1999 1.0 2.4 2.9 4.4 8.8 4 
Wallowa 1995-1999 4.7 2.8 1.3 5.0 0.2 4 
Minam 1995-1999 1.4 1.4 2.6 5.1 1.8 5 
Catherine 1995-1999 1.8 1.2 1.5 3.8 0.2 4 
Lookingglass Extinct population 
Upper Grande Ronde 1995-1999 0.1 0.9 0.3 0.6 --a 1 
Imnaha 1995-1999 0.6 0.9 1.0 2.9 0.5 1 
Big Sheep Insufficient data – high hatchery fraction Fail 
a.  There were no parents observed in index reaches for the 1999 brood year, though recruits returned four and five 
years later.  Could not divide by “0”.   
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Reproductive Independence 
Data used to estimate the number of natural spawners that were of hatchery origin were 
described in the “Abundance” section above.  When estimating annual contributions of hatchery 
fish in years with less than ten scale samples, the percent hatchery spawners was assumed to be 
the same as the average of the preceding and following year with sufficient data.  Exemptions to 
this method include the Upper Grande Ronde, Minam, and Wenaha populations.  The specifics 
of those exemptions are described in the “Population Details” section.   
Table 77.  Reproductive independence estimates used in evaluating interim criteria for the Lower Snake 
spring Chinook SMU.  Bold and italicized values indicate that sample size in that year was insufficient for 
reliable estimate.  See methods above for explanation of value derivation.   

  Percent of Spawning Fish of Hatchery Origin Years 
Population 2000 2001 2002 2003 2004 <10% 
Wenaha 4% 11% 4% 0% 2% 4 
Wallowa 3% 19% 52% 47% 69% 1 
Minam 1% 13% 2% 2% 0% 4 
Catherine 4% 9% 58% 66% 84% 2 
Lookinglass Creek Extinct population 
Upper Grande Ronde 0% 2% 2% 13% 94% 3 
Imnaha 65% 55% 76% 69% 80% 0 
Big Sheep Insufficient data – hatchery adults outplanted Faila 

a.  See “Population Details” for specifics on failure designation.     

Hybridization 
Hybridization has not been identified as an issue for Snake spring Chinook. 

Population Details 
Wenaha 
In several years, sample sizes were insufficient to accurately estimate the percentage of hatchery 
origin fish on the spawning ground.  Examination of years with sufficient data showed that 
between 1994 and 1996 the proportion of hatchery fish on the spawning ground substantially 
decreased from the previous ten years.  From 1986 to 1995, the average hatchery fraction on the 
spawning grounds was 74%, following 1995 it averaged only 6%.  In years with insufficient data 
prior to 1995, we assumed 74% of spawners were of hatchery origin and following 1995 we 
assumed 6% of spawners were of hatchery origin.   

Wallowa 
No hatchery composition data were available for this population prior to 1986.  Based on the 
data of Tinus and Petrosky for other populations in this SMU, we assumed that spawners were 
100% natural origin prior to 1986.  Pat Keniry, ODFW, provided age composition data from 
1987-2003 based on scale and length analysis.  In years where fewer than 20 fish were sampled, 
we assumed the age composition was the same as the aggregate composition from 1987-2003.  
We also applied the aggregate composition to returns prior to 1987.   

Minam 

In several years, sample sizes were insufficient to accurately estimate the percentage of hatchery 
origin fish on the spawning grounds.  Examination of years with sufficient data showed that 
between 1993 and 1996 the proportion of hatchery fish on the spawning grounds substantially 
decreased from the previous nine years.  From 1986 to 1994, the average hatchery fraction on the 
spawning grounds was 62%, following 1995 it averaged only 4%.  We assumed that in 1994 and 
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prior years with insufficient observation that 62% of spawners were of hatchery origin, and 
following 1994, 4% of spawners were of hatchery origin.  

Upper Grande Ronde 
Examining fractions of hatchery fish within the naturally-spawning population showed a trend 
similar to that described above for the Wenaha and Minam populations.  From 1986 to 1995, the 
average percentage of fish on the spawning grounds that were of hatchery origin was 76%, and 
from 1995-2003 the average was 2%.  In years with insufficient sample size to estimate the 
proportion of hatchery spawners on the spawning grounds 76% of spawners were assumed to be 
of hatchery origin if it was prior to 1995, and 2% for any year between 1996 and 2003.   

Imnaha 
Information on the contribution of hatchery fish to natural spawning from 1949-2002 was 
provided by ODFW (pers. comm., Jeff Rodgers, 1/13/04, data compiled by E. Tinus and C. 
Petrosky for NOAA Fisheries).   The value for 2003 was based on the hatchery to wild fraction 
of fish observed passing the Imnaha River weir (pers. comm., Pat Keniry, 3/17/04).   

Big Sheep 
A long term consistent set of reproductive independence data were not available for this 
population.  However, surplus hatchery adults from the Imnaha weir have been outplanted into 
the population in recent years, and releases of hatchery presmolts have been made into the 
subbasin.  District biologists believe that greater than 50% of the natural spawning population 
has been made up of hatchery spawners in recent years.  In 2002-2004 spawning surveys have 
provided information on finmarked and non-finmarked carcasses observed on the spawning 
ground.  In 2002, 18% of 11 fish were hatchery origin.  In 2003, 3 unclipped fish were observed 
and six outplanted hatchery fish from the Imnaha were observed.  2004 surveys showed no 
unmarked fish and eight marked outplants from the Imnaha.  These observations support the 
conclusion that the population fails the independence criterion.  The productivity criterion was 
failed because of the high amount of hatchery fish in the natural spawning population.   

Assessment Conclusions 
This SMU includes eight populations in tributaries between the mouth of the Snake River and 
Hells Canyon Dam.   Failure to meet three of six interim criteria led to the conclusion that the 
near-term sustainability of the SMU is at risk.  The SMU includes a mixture of populations at 
varying levels of health depending on the quality of spawning and rearing habitats.  All 
populations have been constrained by Snake and Columbia dam passage and migration 
conditions.  Significant hatchery programs have occurred in Lookingglass Creek (Lower Grande 
Ronde), the Upper Grande Ronde, Catherine Creek, Lostine River, and the Imnaha River basin. 
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Hybridization

 
Figure 20.   Assessment outcome for each of the six interim criteria with respect to the 80% threshold 
identified by the NFCP.   
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Wenaha - Snake Spring Chinook 
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  The Wenaha population passed each of the six interim criteria.  Abundance in the Wenaha was represented by 
spawning surveys in index reaches.  The abundance graph above reflects the results of those spawning surveys 
adjusted for hatchery-to-wild ratios on the spawning grounds.  Abundance was consistently below the criteria until 
2001. Productivity has generally been less than 1.2. 

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 
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Wallowa – Snake Spring Chinook 
 
   The Wallowa population passed the distribution, 
productivity, and hybridization criteria, but failed both 
abundance and reproductive independence.  Abundance 
in the Wallowa was represented by spawning surveys in 
index reaches.  The abundance graph below reflects the 
results of those spawning surveys adjusted for hatchery-
to-wild ratios on the spawning grounds.  Returns have 
been below the criterion threshold since 1985.   
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Pass Fail Pass 
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Minam – Snake Spring Chinook 
 
   The Minam population passed each of the six interim 
criteria.  Abundance in the Minam was represented by 
spawning surveys in index reaches.  The abundance 
graph below reflects the results of those spawning 
surveys adjusted for hatchery-to-wild ratios on the 
spawning grounds.     
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Pass Pass Pass Pass 
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Catherine Creek - Snake Spring Chinook 
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The Catherine Creek population failed the abundance and independence criteria but passed the remaining 
interim criteria.  Abundance in Catherine Creek was represented by spawning surveys in index reaches.  The 
abundance graph to the left reflects the results of those spawning surveys adjusted for hatchery-to-wild ratios 
on the spawning grounds.  Abundance has been below the criterion threshold since 1983.   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Pass Fail Pass 
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Lookinglass – Snake Spring Chinook 

    The native Lookingglass population is extinct.  The weir at Lookingglass Hatchery is operated to 
deliberately limit access to upstream habitat by spring Chinook for disease management purposes. A total 
27% of the historical habitat within the basin is below the Lookinglass Hatchery weir.  Significant 
numbers of hatchery fish return to the Lookingglass Hatchery on Lookingglass Creek.   

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Upper Grande Ronde – Snake Spring Chinook 

0%

20%

40%

60%

80%

100%

1974 1978 1982 1986 1990 1994 1998 2002
Spawning Year

Pe
rc

en
t H

at
ch

er
y 

Sp
aw

ne
r

 

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

1964 1968 1972 1976 1980 1984 1988 1992 1996
Brood Year

R
ec

ru
its

/S
pa

w
ne

r

The Upper Grande Ronde population passed three of the interim criteria for existing populations, but failed 
both the abundance and productivity criteria.  Abundance in the upper Grande Ronde was represented by 
spawning surveys in index reaches.  The abundance graph below reflects the results of those spawning surveys 
adjusted for hatchery-to-wild ratios on the spawning grounds.     

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Pass Pass 
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Imnaha – Snake Spring Chinook 
 
The Imnaha population failed the abundance, 
productivity, and reproductive independence critera.  
Abundance in the Imnaha was represented by spawning 
surveys in index reaches.  The abundance graph below 
reflects the results of those spawning surveys adjusted 
for hatchery-to-wild ratios on the spawning grounds.  
Hatchery fractions typically have been greater than 50% 
since 1990.  High hatchery fractions in the Imnaha result 
from supplementation objectives of the hatchery 
program.   
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Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Pass Pass Fail Fail Fail Pass 



Oregon Native Fish Status Report – Volume II 

Lower Snake Spring Chinook  201 

Big Sheep - Snake Spring Chinook 

 
   The Big Sheep population failed the abundance and 
reproductive independence and productivity criteria, and 
passed the remaining criteria.  Abundance in the Big 
Sheep was represented by spawning surveys in index 
reaches.  Hatchery-to-wild ratios in the Big Sheep have 
not been well documented.  However, surplus hatchery 
adults from the Imnaha weir have been outplanted into 
the population in recent years, and releases of hatchery 
presmolts have been made into the subbasin.  District 
biologists believe that greater than 50% of the natural 
spawning population has been made up of hatchery 
spawners in recent years.  Limited recoveries of marked 
and unmarked carcasses during spawning surveys over 
the last three years support the conclusion that hatchery 
fractions are high.     
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Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Pass Pass Fail Fail Fail Pass 
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Upper Snake Spring Chinook 

Existing Populations 

The Upper Snake Spring Chinook SMU consists of six extinct populations within tributaries to 
the Snake River above Hells Canyon Dam (Table 78).   

Table 78.  Population list and existence status for the Upper Snake Spring Chinook SMU.   

Exist Population Description 
No Pine Pine Creek basin. 
No Eagle Eagle Creek basin (Snake River tributary). 
No Powder Powder River basin. 
No Burnt Burnt River basin. 
No Malheur Malheur River basin. 
No Owyhee Owyhee River basin. 
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Pine – Upper Snake Spring Chinook 

 
The Pine Creek spring Chinook population is extinct.  Completion of the Hells Canyon Dam complex in 1967 
eliminated anadromous passage to all populations to the upper Snake.  Hydromodifications before the completion 
of the Hells Canyon Dams had serious consequences for this SMU.  Small irrigation dams and diversions degraded 
freshwater conditions in the first half of the 20th century.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Eagle – Upper Snake Spring Chinook 

     

The Eagle spring Chinook population 
is extinct.  Completion of the Hells 
Canyon Dam complex in 1967 
eliminated anadromous passage to all 
populations to the upper Snake.  
Hydromodifications including small 
irrigation dams and diversions 
degraded freshwater conditions in the 
first half of the 20th century.   

 

Assessment Outcome 
 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Powder – Upper Snake Spring Chinook 

 
   The Powder River spring Chinook population is extinct.  Completion of the Hells Canyon Dam complex in 1967 
eliminated anadromous passage to all populations to the upper Snake.  Hydromodifications including small 
irrigation dams and diversions degraded freshwater conditions in the first half of the 20th century.  Thief Valley 
Dam (RM 69.5) was constructed in the early 1930s and created a complete barrier for anadromous fish to 
upstream areas of the Powder River. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Burnt – Upper Snake Spring Chinook 

     The Burnt River spring Chinook population is extinct.  Completion of the Hells Canyon Dam complex in 1967 
eliminated anadromous passage to all populations to the upper Snake.  Hydromodifications including small 
irrigation dams and diversions degraded freshwater conditions in the first half of the 20th century.  Unity Dam 
(RM 77) was completed in the mid 1930s and created a complete barrier to anadromous fish to upstream 
areas of the Burnt River. 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Malheur – Upper Snake Spring Chinook 

 
The Malheur spring Chinook population is extinct.  Completion of the Hells Canyon Dam complex in 1967 
eliminated anadromous passage to all populations to the upper Snake.  Hydromodifications including small 
irrigation dams and diversions degraded freshwater conditions in the first half of the 20th century.  Passage to the 
Malheur basin was eliminated with the construction of Warm Springs Dam (1919) and Agency Dam (1935).   

Assessment Outcome 
Existence Distribution Abundance Productivity Independence Hybridization 

Fail -- -- -- -- -- 
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Owyhee – Upper Snake Spring Chinook 

 
The Owyhee spring Chinook population is extinct.  Completion of the Hells Canyon Dam complex in 1967 
eliminated anadromous passage to all populations to the upper Snake.  Hydromodifications including small 
irrigation dams and diversions degraded freshwater conditions in the first half of the 20th century.   
Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 
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Upper Klamath Spring Chinook 

Existing Populations 
This SMU historically consisted of a single population in the Klamath basin upstream of the 
Oregon/California border.  A series of dams has extirpated spring Chinook and other 
anadromous salmonids in the upper Klamath, 190 miles upstream from the river mouth.   Access 
was originally blocked in 1918 with the installation of Copco 1 Dam.  In 1925, Copco 2 Dam 
was built just a quarter-mile downstream of the original dam.  Iron Gate Dam, built in 1962, 
eliminated another seven miles of habitat downstream of the previous two dams. 
Table 79.  Population list and existence status for the Upper Klamath Spring Chinook SMU.   

Exist Population Description 
No Upper Klamath Historical population of unknown distribution upstream of 

Oregon/California border. 
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Klamath – Upper Klamath Spring Chinook 

 
The spring Chinook population in the Klamath basin upstream of the Oregon/California border is 
extinct.  Access to the upper Klamath was originally blocked in 1918 with the installation of Copco 1 
Dam.  In 1925, Copco 2 Dam was built just a quarter mile downstream of the original dam.  Iron Gate 
Dam, built in 1962, eliminated another seven miles of habitat downstream of the previous two dams.   
This series of dams has effectively extirpated spring Chinook and other anadromous salmonids upstream 
of Iron Gate Dam, 20 miles upstream of Yreka California.   The historical distribution of spring Chinook 
in the Upper Klamath is uncertain.   
 

Assessment Outcome 

 

Existence Distribution Abundance Productivity Independence Hybridization 
Fail -- -- -- -- -- 


